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PART  I. 


Organic  Chemistry. 


The  Oscillation  of  Physical  Constants  in  Homologous 
Series.  Hermann  Pauly  (Z.  anorg.  Chem .,  1921,  119,  271 — 
291). — The  theories  put  forward  by  Tammann  (A.,  1920,  ii,  285) 
and  Cuy  (A.,  1921,  ii,  429)  to  explain  the  oscillation  in  the  numerical 
values  of  different  physical  properties  in  homologous  series  are 
criticised  and  an  alternative  explanation  is  suggested.  A  review 
of  the  existing  data  leads  to  the  conclusion  that  the  end  groups 
of  the  carbon  chain  and  their  relationship  to  each  other,  especially 
in  the  spatial  sense,  have  an  important  influence  on  the  physical 
properties.  In  the  fatty  acid  series,  the  odd  members  have  pro¬ 
portionately  lower  molecular  volumes  and  at  the  same  time  lower 
melting  points  than  the  even  members.  It  is  probable  that  in  the 
open  straight  chain  compounds  the  carbon  atoms  form  a  zigzag 
chain,  and  it  follows  that  when  the  number  of  carbon  atoms  is 
even  the  end  atoms  are  relatively  farther  apart  than  when  th§ 
number  is  odd.  The  difference  is  of  the  “  syn  ”  and  “  anti  ”  type, 
the  odd  members  having  a  “  syn  ”  structure  with  low  molecular 
volume  and  low  melting  point,  the  even  members  the  “  anti  ” 
structure  with  higher  molecular  volume  and  melting  point.  The 
odd  members,  however,  have  the  higher  boiling  points.  Similarly, 
the  solubilities  and  molecular  heats  in  the  fatty  acid  series  oscillate 
in  the  opposite  direction  to  the  molecular  volume. 

A  special  type  of  oscillation  is  exhibited  by  the  dissociation 
vol.  cxxii.  i.  b 
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constants  of  the  fatty  acids  and  by  the  optical  rotations  of  the 
acyl-£-menthols.  When  these  properties  are  plotted  against  the 
number  of  carbon  atoms  in  the  aliphatic  chain,  two  closely  similar 
curves  are  obtained  showing  a  kind  of  double  oscillation.  When 
the  points  corresponding  with  odd  numbers  of  carbon  atoms  are 
joined,  a  zigzag  line  is  obtained,  and  the  points  corresponding 
with  even  numbers  of  carbon  atoms  lie  alternately  above  and 
below  this  line.  This  type  of  oscillation  appears  to  be  peculiar 
to  the  fatty  acids  and  some  of  their  derivatives,  and  in  these  series 
to  be  confined  to  dissociation  constants  and  optical  rotations.  It 

is  suggested  that  the  phenomenon 
may  be  due  to  the  influence  of  the 
methyl  group  on  the  carboxy-group 
in,  for  example,  the  fatty  acid  series, 
when  the  carbon  chain  has  the  form 
indicated  in  the  annexed  diagram.  E.  H.  R. 

The  Structure  of  Carbon  Chains.  Johannes  Stark 
(Z.  anorg .  Chem .,  1921,  119,  292 — 298). — An  elaboration  of  the 
hypothesis  put  forward  by  Pauly  (preceding  abstract)  to  account 
for  the  difference  between  the  physical  properties  of  the  odd  and 
even  members  of  an  aliphatic  homologous  series.  Generally,  when 
the  numerical  value  of  the  physical  property  is  plotted  against  the 
number  of  carbon  atoms,  the  points  corresponding  with  the  even 
members  of  the  series  fall  on  one  curve  and  those  of  the  odd  members 
on  another,  roughly  parallel,  curve.  The  difference  must  be  due 
to  a  difference  in  structure  of  the  carbon  chain  when  the  number 
of  carbon  atoms  is  even  from  the  structure  when  the  number  is 
odd.  The  suggestion  is  made  that  the  difference  lies  in  the  curva¬ 
ture  of  the  zigzag  chain.  A  molecule  with  a  straighter  chain 
would  be  expected  to  form  a  more  stable  space  lattice  structure 
than  one  with  a  more  curved  chain,  and  hence  to  have  a  higher 
melting  point.  The  compounds  of  the  even  series  have  the  higher 
melting  points,  and  it  is  concluded  that  these  have  the  straighter 
chain  and  the  compounds  of  the  odd  series  the  more  curved  chain. 
The  molecular  volumes  and  boiling  points  of  the  two  series  are 
consistent  with  this  conclusion.  E.  H.  R. 

Preparation  of  Aluminiimi  Carbide  and  of  Marsh  Gas. 

O.  Ohmann  ( Z .  'physikal.  Chem.  Unterr .,  1921,  34,  76 — 77). — A 
mixture  of  aluminium  filings,  potassium  chlorate,  and  iron,  when 
ignited  in  a  stream  of  carbon  dioxide,  results  in  the  formation  of 
aluminium  carbide,  A14C3.  When  the  powder  is  finely  ground 
and  then  gently  warmed  with  water,  methane  is  liberated  :  A14C3  + 
6H20— 3CH4+2A1203.  Four  grams  of  aluminium  yield  70  c.c.  of 
methane.  Chemical  Abstracts. 

The  Formation  of  Hexachloroethane  from  Chloropicrin. 

Oswald  Silberrad  {Chem.  News ,  1921, 123,  271). — When  hydrogen 
chloride  is  passed  through  chloropicrin  at  100°  and  the  resulting 
mixed  vapours  are  passed  over  pumice  at  400°,  the  main  products 
are  carbonyl  chloride,  nitrosyl  chloride,  and  nitric  oxide.  A  small 
amount  of  hexachloroethane  is  also  formed,  and  may  be  collected 


/C-Cx  y 
H,CX  \C— (X 


+ 


-  + 
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by  passing  the  cooled  gases  through  a  tube  lightly  packed  with 
asbestos.  The  asbestos  is  subsequently  extracted  with  a  mixture 
of  alcohol  and  ether  and  the  hexachloroethane  allowed  to  crystallise 
out.  W.  G. 


The  Elimination  of  Hydrogen  Chloride  from  Chlorohyd.ro- 
carbons.  W.  F.  Faragher  and  F.  H.  Garner  (J.  Amer .  Chem . 
Soc.,  1921,  43,  1715 — 1724). — The  chloro-  or  dichloro- derivatives 
of  hexane,  isohexane,  heptane,  cyc/ohexane,  and  benzene  were 
examined,  and  the  results  indicate  that  they  can  be  classified  in 
the  following  diminishing  order  of  ease  with  which  hydrogen  chloride 
can  be  split  off  :  hydroaromatic,  aliphatic,  aromatic  compounds. 
In  the  aliphatic  compounds  the  stability  of  the  monochloro-com- 
pounds  at  a  given  temperature  decreases  with  increasing  molecular 
weight  at  least  up  to  chloroheptane.  Of  the  three  catalysts  used, 
namely,  alumina,  unglazed  porcelain,  and  unglazed  porcelain 
impregnated  with  barium  chloride,  the  first  named  is  the  most 
efficient,  but  all  three  lose  their  activity  rapidly  owing  to  the 
poisoning  produced  by  the  decomposition  of  the  hydrocarbons. 
This  method  of  removal  of  hydrogen  chloride  is  quite  satisfactory 
for  the  preparation  of  olefine  hydrocarbons,  but  with  diolefines 
secondary  decompositions  occur  and  poor  yields  are  obtained. 


W.  G. 


A  Reaction  between  Methyl  Alcohol  and  Water  and  some 
Related  Reactions.  J.  A.  Christiansen  ( J .  Amer .  Chem.  Soc., 
1921,  43,  1670 — 1672). — When  suitable  mixtures  of  methyl  alcohol 
and  water  are  passed  over  finely- divided  reduced  copper  at  230 — 
250°,  carbon  dioxide  and  hydrogen  are  produced  according  to  the 
equation  CH3*0H+H20=C02+3H2.  Formaldehyde  and  water 
behave  similarly.  W.  G. 

Preparation  of  Ethyl  Alcohol.  Paul  Pascal  (Swiss  Pat., 
88188;  from  Chem.  Zentr .,  iv,  802 — 803). — Acetaldehyde  is  sub¬ 
mitted  to  direct  reduction  by  electrolysis  in  acid  solution.  The 
electrolysis  takes  place  in  an  apparatus  with  two  chambers  separated 
by  a  porous  diaphragm.  The  cathode  consists  of  mercury  or  lead, 
with  or  without  antimony  coating.  The  anode  consists  of  platinum, 
lead,  ferric  oxide,  graphite,  or  carbon.  Acetaldehyde  is  gradually 
added  to  the  cathode  chamber  and  the  electrolysis  conducted  at  a 
temperature  not  exceeding  40°  and  a  current  density  not  exceeding 
2 — 3  amperes  per  square  metre.  The  formation  of  crotonaldehyde 
is  prevented  by  shortening  the  period  of  reduction.  Formation  of 
acetic  acid  is  prevented  by  the  use  of  the  diaphragm  and  the  yield 
is  almost  theoretical.  In  the  place  of  acetaldehyde,  its  poly- 
merides  may  be  used  or  acetaldehyde  may  be  formed  in  the  appar¬ 
atus  from  acetylene  by  a  catalytic  process.  The  electrolysis  may  be 
conducted  in  the  presence  of  sulphuric  acid,  phosphoric  acid,  organic 
sulphonic  acids,  or  sodium  hydrogen  sulphate.  G.  W.  F. 

Preparation  of  [3-Chlorohydrins.  L.  Smith  (Svensk.  Kem . 
Tidskr .,  1921,  23,  75 — 83). — In  an  attempt  to  prepare  p-chloro- 
hydrin  from  glycerol  by  way  of  ay-dibromohydrin,  p-chloro-ay- 

b  2 
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dibromopropane,  and  (3-chloro-ay-diacetoxypropane,  it  was  found 
that  the  first  two  reactions  proceeded  smoothly,  but  when  (3-chloro- 
ay-dibromopropane  was  treated  with  potassium  acetate  in  a  sealed 
tube  at  170°,  and  the  resulting  mixture  hydrolysed,  the  product 
consisted  of  70%  of  a-chlorohydrin  and  30%  of  p-chlorohydrin, 
the  potassium  acetate  having  caused  interchange  of  a  chlorine 
and  a  bromine  atom  before  the  latter  was  replaced. 

A  similar  rearrangement  was  found  to  occur  to  a  like  extent 
in  the  attempted  preparation  of  p-chloropropyl  alcohol  by  the 
action  of  nitrous  acid  on  p-chloropropylamine.  A  second  method 
for  the  preparation  of  P-chloropropyl  alcohol  from  a-chloro-P-hydr- 
oxypropane  by  way  of  a-hydroxy-p-benzoyloxypropane,  a-bromo- 
p-benzoyloxypropane,  a-phthalimido-(3-benzoyloxypropane,  and 
P-chloropropylamine  hydrochloride  gave  a  product  consisting 
chiefly  of  p-chloro^opropyl  alcohol.  Chemical  Abstracts. 

New  Synthesis  of  Glycerol  and  a-Glucoheptol.  Ame 

Pictet  and  Andre  Barbier  (Heiv.  Chim.  Acta ,  1921,  4,  924 — 
928). — The  synthesis  is  designed  to  permit  the  transformation  of 
a  sugar  of  the  Cn  series  to  one  of  Cn+1  series  and  is  somewhat 
allied  to  Kiliani’s  method  except  that  the  hydrocyanic  acid  of 
the  latter  is  replaced  by  nitromethane,  reaction  occurring  in  ac¬ 
cordance  with  the  scheme  :  ROHO  — >  0HUHR‘CH2*N02  — > 
OH-CHR-CH2-NH2  — >  OH-CHR-CH2-OH  ->  OH-CHR-CHO.  It 
has  been  applied  successfully  to  glycoflaldehyde  and  dextrose,  but 
the  yields  are  small;  it  does  not  appear  to  succeed  with  glycer- 
aldehyde  or  Z-arabinose. 

An  aqueous  solution  of  glycoflaldehyde  is  heated  on  a  water- 
bath  with  the  calculated  quantity  of  nitromethane  and  a  little 
solid  potassium  hydrogen  carbonate.  The  cooled  solution  is 
reduced  with  aluminium  amalgam,  the  aluminium  hydroxide 
removed,  and  the  base  precipitated  as  the  mercurichloride.  The 
latter  is  decomposed  with  hydrogen  sulphide  and  the  base  treated 
with  nitrous  acid,  whereby  glycerol  is  produced  which  is  isolated 
in  substance  and  as  the  tribenzoate.  Under  similar  conditions, 
arabinose  is  ultimately  converted  into  a  substance,  colourless 
needles,  m.  p.  152°,  which  does  not  appear  to  be  a  mixture  of 
mannitol  and  sorbitol,  and  could  not  be  investigated  completely 
by  reason  of  the  small  amount  available.  Glycer  aldehyde  appears 
to  give  a  normal  mercurichloride,  but  the  subsequent  treatment 
of  the  amine  with  nitrous  acid  gives  a  liquid  of  boiling  point  much 
lower  than  that  of  erythritol ;  it  could  not  be  caused  to  crystallise 
or  converted  into  a  benzoyl  or  an  acetyl  derivative.  Dextrose  is 
transformed  into  a-glucoheptol,  m.  p.  134 — 135°.  H.  W. 

The  Condensation  Products  of  Ethyl  p-Chloropropionate 
and  Ethyl  a-Chloropropionate  with  Magnesium  Ethyl 
Bromide  and  some  Compounds  which  are  Derived  from 
Them.  Charles  Moureu  and  Gerald  Barrett  (Bull.  Soc. 
chim.3  1921,  [iv],  29,  993 — 1006). — Magnesium  ethyl  bromide  reacts 
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with  ethyl  (3-chloropropionate  to  give  a-chloro-y-ethylpentan-y-ol, 
b.  p.  89°/14  mm.;  df 2  1*0164;  d?'1  1-0108;  ng*  1-4579,  which 
is  decomposed  by  potassium  hydroxide,  giving  ay-oxido-y-ethyl- 
pentane,  b.  p.  129°;  d\  0*8691;  df'2  0*8525;  Tig  1*4200  (cf. 
Maire,  A.,  1908,  i,  247).  This  oxide,  when  treated  with  dry  hydro¬ 
gen  chloride,  gives  y-chloro-y-ethylpentan-cc-ol,  which  is  very  un¬ 
stable,  losing  hydrogen  chloride  on  distillation,  and  gives  an 
unsaturated  alcolwl ,  b.  p.  79 — 80°/20  mm. ;  d°4  0*8822  ;  df4  0*8658  ; 
ttj?  T4531 ;  the  constitution  of  which  is  either 

CH3-CH:CEt-CH2-CH2-OH  or  CEt2:CH-CH2*OH. 

Ethyl  a-chloropropionate  reacts  with  magnesium  ethyl  bromide 
to  give  p-chloro-y-ethylpentan-y-ol,  b.  p.  76 — 76*5°/21  mm. ; 
df  T0124;  df:>  1*0073;  rif]  1*4522,  which  by  the  action  of  potass¬ 
ium  hydroxide  yields  Py-oxido-y-ethylpentane,  b.  p.  125*4 — - 
125*8°/760*4  mm.;  <%  0*8496;  d]43  0*8275;  df2  0*8245;  df6 
0*8241 ;  rifd  1*4063  (cf.  Fourneau  and  Tilfeneau,  A.,  1907,  i,  817). 
This  oxide  unites  with  hydrogen  chloride,  giving  principally  the 
original  chlorohydrin.  W.  G. 

Compound  Formation  and  Solubility  in  Systems  of  the 
Type,  Formic  Acid  :  Metal  Formate.  James  Kendall  and 
Howard  Adler  (J.  Amer.  Chem.  Soc.,  1921,  43,  1470 — 1481;  cf. 
this  vol.,  ii,  33). — The  freezing-point  curves  of  the  formates  of 
potassium,  ammonium,  sodium,  barium,  lithium,  calcium,  mag¬ 
nesium,  zinc,  nickel,  lead,  and  copper  in  formic  acid  solution,  and 
the  acetates  of  sodium,  calcium,  zinc,  iron  (ferric),  and  silver  in 
acetic  acid  solution,  have  been  experimentally  determined.  In 
the  case  of  the  formates,  the  following  compounds  have  been 
isolated  :  H-CO,K,3H-C02H ;  H-C02K,2H*C02H ;  H-C02K,H-C02H 
(m.  p.  108*6°)  ;“H*C02-NH4,3H-C02H;  H-C02NH4,H-C02H  (exists 
in  two  crystalline  modifications) ;  H*C02Na,2H*C02H  ; 

H*C02Na,H’C02H ; 

and  (H*C02)2Ba,H*C02H  ;  whilst  in  the  case  of  the  acetates  only  two 
compounds,  CH3-C02Na,2CH3-C02H ;  and  CH3-C02Na,CH3-C02H 
were  isolated.  The  results  of  the  present  work  closely  resemble 
those  obtained  with  sulphate  systems  (A.,  1921,  ii,  45,  453)  in 
following  the  general  rule  previously  deduced,  that  compound 
formation  increases  in  extent  with  increasing  diversity  in  the 
character  of  the  components,  the  significant  variable  in  systems  of 
the  general  type  HXvftX  being  the  position  of  E  relative  to  H  in 
the  E,M.F .  series.  An  examination  of  the  data  for  sulphates, 
formates,  acetates,  fluorides,  and  hydroxides  shows  that  the  rate 
of  decrease  in  compound  formation,  in  proceeding  from  more 
positive  radicles  (such  as  potassium)  or  less  positive  radicles  (such 
as  silver)  towards  hydrogen,  increases  the  weaker  the  acid  radicle. 
Solubility  and  compound  formation  are  again  found  to  proceed  in 
parallel  throughout  the  series.  Salts  which  show  extensive  com¬ 
pound  formation  (such  as  salts  of  the  alkali  metals)  are  also  ex¬ 
tremely  soluble.  In  passing  down  the  E.M.F.  series  toward 
hydrogen,  solubility  rapidly  diminishes  and  finally  becomes 
inappreciable.  J.  F.  S. 
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The  Action  of  Mercurous  Formate  on  certain  Aliphatic 
Halogen  Compounds.  Hermann  Ktjnz-Kratjse  and  Paul 
Manicke  ( Ber .  deut.  Pharm .  Ges.,  1921,  31,  344—349). — Mercurous 
formate  was  obtained  in  small,  white,  glistening,  rhombic  prisms 
by  dissolving  yellow  mercuric  oxide  in  formic  acid,  and  rapidly 
filtering  before  reduction  of  the  mercuric  formate  first  formed 
occurs.  Mercurous  formate  reacts  with  chloral  hydrate  and  halogen 
hydrocarbons  in  a  similar  manner  to  mercuric  acetate  (cf.  A., 
1921,  i,  543),  the  halogen  being  eliminated,  and  carbon  dioxide  and 
monoxide  evolved,  according  to  the  equations  :  (1)  2CC13*CH(0H)2+ 
10H-CO2Hg=3Hg2Cl2+4Hg+6H-CO2H+2CO2+6CO+2H2O;  (2) 

2CHCl3+10H-CO2Hg-3Hg2Cl2+4Hg+6H*CO2H+2CO2+4CO. 

G.  F.  M. 

Catalytic  Effect  of  Ammonia  on  the  Oxidation  of  Butyric 
Acid  with  Hydrogen  Peroxide.  Edgar  J.  Witzemann  ( J . 
Biol.  Chem.,  1921,  49,  123 — 141). — In  his  oxidation  experiments 
with  hydrogen  peroxide,  Dakin  (A.,  1908,  i,  74,  119)  used  the 
ammonium  salts  of  fatty  acids.  The  author  could  not  repeat 
Dakin’s  experiments  when  using  potassium  hydroxide  (A.,  1918, 
i,  422).  He  now  finds  that  ammonia  acts  as  a  catalyst,  up  to 
four  equivalents.  One  equivalent  of  ammonium  or  potassium 
hydroxide  is  more  efficient  than  two  equivalents  of  either.  It  is 
suggested  that  the  ammonia  effect  may  be  the  agency  by  which 
the  normal  oxidation  of  fatty  acids  is  brought  about  by  the  liver. 
As  in  Dakin’s  experiments,  the  oxidation  took  place  at  the  p-carbon 
atom,  acetone  being  formed.  G.  B. 

a-Hydroxy-lactones.  Burckiiardt  Helferich  and  Johann 
Adolf  Speidel  {Ber.,  1921,  54,  [i?],  2634 — 2640). — The  investi¬ 
gation  was  undertaken  with  the  object  of  examining  the  possibility 
of  the  reduction  of  a-hydroxy-lactones  by  sodium  amalgam  in 
faintly  acid  solution  to  ay- dihydroxy- aldehydes.  Under  these 
conditions,  a-hydroxy-y-valerolactone  and  a-hydroxy-y-hexo- 
lactone  yield  substances  with  aldehydic  properties,  but,  in  each 
case,  the  amount  of  available  material  was  insufficient  for  an 
extended  examination. 

Crystalline  chloroparacetaldehyde  is  obtained  conveniently  by 
the  distillation  of  chloroacetal  with  anhydrous  oxalic  acid  and 
cautious  treatment  of  the  distillate  after  it  has  been  preserved  during 
three  to  four  days  with  half  its  volume  of  concentrated  sulphuric 
acid  at  0°.  (Crystalline  bromopar acetaldehyde,  long,  colourless 
needles,  is  prepared  similarly  from  bromoacetal ;  when  slowly  distilled 
in  an  atmosphere  of  carbon  dioxide,  it  gives  a  colourless  liquid 
of  indefinite  boiling  point  which  gradually  passes  into  a  solid 
modification  distinct  from  the  original  compound.)  Chloroparacet¬ 
aldehyde  is  transformed  by  an  ethereal  solution  of  magnesium 
ethyl  bromide  into  oL-chloro-$-hydroxybutane,  a  colourless  liquid 
which  rapidly  darkens  when  preserved,  b.  p.  52° /1 5  mm.,  d\8  T040, 
ft1!?  1*4353.  The  latter  is  converted  by  a  solution  of  ethyl  sodio- 
malonate  in  absolute  alcohol  at  the  atmospheric  temperature  into 
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.CO — CH*C02Et  . 

a-  car  b  ethoxy-  y-  hexolactone ,  0<'CHEt-CH,  ’  a  V1SC0US  lK|Uld’ 

b.  p.  144°/8  mm.,  df  1-1119,  1*4463,  which  is  transformed  by 

bromine  in  chloroform  solution  into  x-bromo-cc-carbethoxy-y-Tiexo - 

7  O - CBr-C02Et  .  .00/. 

lactone ,  ,  a  heavy,  yellow  liquid,  b.  p.  148  /5 

mm.,  1-427,  n|J  1*4767.  The  bromo -derivative  is  transformed 
by  hydrobromic  acid  ( d  1-49)  and  subsequent  heating  of  the  prbduct 
at  120 — 150°  into  ( ?)  bromohexolactone,  C6H902Br,  b.  p.  142°/18 
mm.,  df  1-4826,  n g  1-4841.  <x-Hydroxy-y-Jiexolactone , 

.CO - CH-OH 

°^CHEt-CH2  ' 

b.  p.  127°/5  mm.,  df  1-1454,  rif  1-4517,  is  prepared  by  the 
hydrolysis  of  the  bromo -ester  with  potassium  hydroxide  solution 
and  elimination  of  carbon  dioxide  from  the  product  by  distilling 
it  under  diminished  pressure.  By  performing  the  hydrolysis  with 
barium  hydroxide,  it  is  possible  to  isolate  the  inter  mediately -formed 
fi-kydroxybutylhydroxymalonic  acid ,  0H-CHEt-CH2-C(C02H)2-0H, 
a  viscous,  pale  red  liquid  and  its  barium  salt.  The  hydroxy-lactone 
is  converted  by  boiling  aqueous  barium  hydroxide  solution  into 
barium  ocy-dihydroxy-n-hexoate,  an  amorphous,  hygroscopic  solid. 

H.  W. 

The  Conditions  Underlying  the  Formation  of  Unsaturated 
and  Cyclic  Compounds  from  Halogenated  Open-chain 
Derivatives.  III.  Products  Derived  from  Halogenated  Glut- 
aconic  Acids.  Ernest  Harold  Farmer  and  Christopher  Kelk 
Ingold  (T.,  1921,  119,  2001 — 2021). 

The  Reversibility  of  the  Michael  Reaction,  Christopher 
Kelk  Ingold  and  Walter  James  Powell  (T.,  1921,  119,  1976 — 
1982). 

Degradation  of  cf-Saccharic  Acid  to  the  Dialdehyde  of 
i-Tartaric  Acid.  Max  Bergmann  ( Ber .,  1921,  54,  [ B ],  2651 — 
2658). — The  action  of  bromine  and  potassium  hydroxide  on  the 
diamide  of  saccharic  acid  leads  to  the  formation  of  Z-tartardialde- 
hyde,  which  is  isolated  in  the  form  of  its  diphenylhydrazone. 

Conversion  of  the 
C02H  C02H  letter  into  the  free 

C02H  H-O-OH  H-C-OH  dialdehyde  could 

HOOH  <- -  HO-C-H  ™n°*  HO-C-H  not  be  effected  but 

TT  A  nu  XT  A  ah  .  ir  the  identity  of  the 

H-C-OH  H-C-OH  C02H  latter  ig  c£nfirmed 

C02H  H-C-OH  by  its  oxidation  to  Z- 

C02H  tartaric  acid.  Since 

Fischer  has  shown 

that  J-tartarie  acid  is  formed  by  the  oxidation  of  cZ-saecharie 
acid  with  potassium  permanganate,  an  example  is  given  of  the 
production  of  enantiomorphous  forms  by  the  action  of  different 
reagents  on  the  same  compound  owing  to  removal  of  different 
portions  of  the  original  molecule  as  shown  by  the  annexed  scheme. 


co2h  C02] 

H-C-OH  H-C-Ol 

HO-C-H  KMn0>«  HO-C-H 
H-C-OH  C02] 

H-C-OH 
C02H 
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The  diamide  of  d-saccharic  acid,  hexagonal  plates,  decomp. 
170°  when  rapidly  heated,  is  obtained  readily  and  in  excellent 
yield  by  the  action  of  concentrated  ammonia  on  free  saccharic 
acid  which  has  been  dehydrated  at  100°  in  a  vacuum  (and  hence, 
presumably,  has  been  converted  into  the  corresponding  dilactone). 
It  is  oxidised  by  bromine  in  the  presence  of  potassium  hydroxide 
to  1  -tartar dialdehyde,  which  is  converted  by  immediate  addition  of 
phenylhydrazine  into  a  mixture  of  \-tartar  dialdehyde- ^.-diphenyl - 
hydrazone ,  almost  colourless,  3-  to  6-sided  leaflets  or  microscopic 
needles,  decomp.  177 — 179°  after  darkening  above  160°,  [ajg 
—  99*6°  in  pyridine  solution  (the  substance  is  probably  not  quite 
homogeneous)  and  1  -tartardialdehyde-$-diphenylhydrazone,  almost 
colourless  crystals,  decomp.  195°  after  darkening  above  170°, 
[a]D  —1°  to  —  2°  in  pyridine  solution.  The  afrdiphenylhydrazone 
is  converted  by  benzaldehyde  in  aqueous  alcoholic  solution  into 
1  -tartardialdehydemonophenylhydrazone ;  individual  specimens  of 
the  latter  which  appear  to  be  analytically  pure  show  widely- 
varying  melting  points,  whereas  the  specific  rotation  is  practically 
constant  ([a]1^  — 182*7°  in  alcoholic  [50%]  solution).  The  oxida¬ 
tion  to  Z-tartaric  acid  is  effected  by  treatment  of  the  diphenyl- 
hydrazone  with  benzaldehyde  as  just  described,  removal  of  the 
monophenylhydrazone,  and  treatment  of  the  filtrates  from  the 
latter  with  bromine  at  50°.  Z-Tartardialdehydemonophenyl- 
hydrazone  is  converted  by  a  dilute  solution  of  hydrogen  chloride 
in  absolute  methyl  alcohol  at  20°  into  the  base ,  C10H8ON2,  which 
is  presumably  a  pyridazine  derivative ;  it  crystallises  in  lustrous, 
hexagonal  plates,  decomp.  160 — 170°,  according  to  the  rate  of 
heating.  The  corresponding  hydrochloride,  plates  or  slender 
needles,  decomp,  about  213°,  the  nitrate,  plates  (+H20),  the  pier  ate, 
canary-yellow  prisms,  and  the  unstable  nitrite  are  described. 

H.  W. 

A  New  Preparation  of  Formaldehyde  Hyposulphite  and 
an  Economical  Generator  of  Hyposulphurous  Acid.  Ph. 

Malvezin,  Ch.  Rivalland,  and  L.  Grandchamp  (Compt.  rend., 
1921,  173,  1180 — 1182). — When  zinc  dust  is  suspended  in  a  40% 
solution  of  formaldehyde  and  sulphur  dioxide  is  passed  into  the 
solution  through  the  walls  of  a  Chamberland  filter,  a  concentrated 
solution  of  zinc-formaldehyde  hyposulphite  is  obtained  and  the 
salt  crystallises  out  on  cooling.  This  material  is  a  very  powerful  re¬ 
ducing  agent  for  dyes  such  as  indigotin,  and  is  much  more  economical 
for  use  in  the  industry  than  the  88 — 90%  hyposulphite.  W.  G. 

The  Action  of  Hydrogen  Phosphide  on  Formaldehyde. 

Alfred  Hoffman  (J.  Amer.  Chem.  Soc.,  1921,  43,  1684 — 1688). — 
When  hydrogen  phosphide  is  passed  into  a  warm  aqueous  solution 
of  formaldehyde  acidified  with  hydrochloric  acid,  tetramethylol- 
phosphonium  chloride,  PC1(CH2*0H)4,  m.  p.  151°,  is  obtained. 
When  acted  on  by  alkali  hydroxides  or  carbonates,  it  yields  a 
syrupy  compound ,  C3H905P,  which  gives  a  tribenzoyl  derivative, 
m.  p.  111°.  When  calcium  carbonate  is  added  to  an  aqueous 
solution  of  the  phosphonium  chloride,  carbon  dioxide  is  evolved, 
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and  if  the  mixture  is  warmed,  hydrogen  and  formaldehyde  pass 
off  and  the  syrupy  compound  described  above  is  obtained.  When 
ammonia  is  passed  into  a  solution  of  the  phosphonium  chloride 
in  methyl  alcohol,  a  compound  is  obtained  in  the  form  of  a  curdy, 
white  precipitate,  but  its  constitution  has  not  been  determined. 

W.  G. 


y-Hydroxyaldehydes.  IV.  y-Hydroxy aldehydes  with  Ter¬ 
tiary  Hydroxyl.  Burckhardt  Helferich  and  Max  Gehrke 
(Ber.,  1921,  54,  [B],  2640—2647;  cf.  A.,  1921,  i,  421).— The  sub- 

stances  of  the  types,  CH0-CH2-CH2-CRMe-0fl,  or 

GivMg  Ciig 

are  prepared  by  the  action  of  suitable  Grignard’s  reagents  on 
methylheptenol,  fission  of  the  primary  products  with  ozone,  and 
reduction  of  the  ozonides.  The  ethyl,  ^-propyl,  phenyl,  and 
benzyl  compounds  are  described.  The  new  aldehydes,  like  those 
with  the  secondary  hydroxyl  group  described  previously,  appear 
to  be  exclusively  or  mainly  cyclic  in  structure,  since  they  react 
gradually  with  magenta-sulphurous  acid  solution  or  ammoniacal 
silver  and  give  methyl  semiacetals  with  methyl  alcoholic  hydrogen 
chloride  which  are  hydrolysed  by  dilute  acids,  but  not  by  emulsin. 
They  lose  water  more  readily  than  do  the  corresponding  compounds 
with  a  secondary  alcoholic  group,  passing  thereby  into  dihydrofuran 
derivatives. 

y -Hydroxy -y-methyl-n-hexaldehyde,  CHO*CH2*CH2*CMeEt*OH,  or 
5 -hydroxy -2-methyl-2-ethyltetrahydr  of uran ,  is  a 

colourless,  mobile  liquid,  b.  p.  77 — 82°/10  mm.,  df  0*9742,  nl£ 

1*4411.  The  corresponding  methyl  semiacetal ,  Q^CH^OMe) 

^  6  *  CMeEt - CH2 

a  colourless  liquid,  has  b.  p.  61*5°/32  mm.,  d\ \8  0*9106,  n™  1*4218. 
$-Propylmethylheptenol,  CMe2 ! CH * CH2 •  CH2  •  CMePr •  OH ,  b.  p.  112 — 
113°/10  mm.,  df  0*8445,  ft™  1*4500,  is  converted  in  the  usual 
manner  into  y-hydroxy-y-meihylheptaldehyde  (or  k) -hydroxy -2- 
methyl-2-propyltetrahydrofuran,  b.  p.  94 — 95°/12  mm.,  df  0*9661, 
ft™  1*4400,  from  which  5-methoxy-2-methyl-2-propyltetrahydrofuran , 
b.  p.  58 — 6O7IO  mm.,  df  0*8990,  ft™  1*4238,  is  obtained.  $-Phenyl- 
methylheptenol ,  b.  p.  107 — 109°/2  mm.,  dlf  0*9680,  n$  1*5205,  is 
transformed  into  y-hydroxy-y-phenylvaleraldehyde9  b.  p.  123 — 
124°/2  mm.  (slight  loss  of  water  occurs  during  distillation  even  at 
this  pressure),  d\ \8 1*016,  nl£  1*5382,  which  yields  b-methoxy-2-phenyl- 
2-methyltetrahydrofuran ,  a  colourless  liquid,  b.  p.  128°/16  mm., 
d f  1*033,  ri§  1*5288.  $-Benzylmethylheptenol ,  an  almost  colour¬ 
less,  viscous  liquid,  b.  p.  127 — 129°/3  mm.,  df  0*9550,  ftg  1*5161, 
is  converted  into  the  corresponding  aldehyde  in  a  similar  manner, 
but  the  latter  cannot  be  purified  by  distillation  on  account  of  the 
readiness  with  which  it  loses  water  and  passes  into  2-benzyl-2 - 

methyl-2  :  3 -dihydrofuran,  O ~~  "T”””  :VH  a  pale  yellow 

OlVIe  ( 0±12  Jrn)  •  CH2 , 

liquid,  b.  p.  118°/2’8  mm.,  df  1'042,  rif;  1’532 9.  The  undistilled 

b* 
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aldehyde  is  readily  convertible  into  5-methoxy-2-benzyl-2-methyltetra- 
hydrofuran ,  a  colourless,  viscous  liquid,  b.  p.  133 — 135°/3*5  mm., 
df  1*020,  ti™  1*5124.  The  dihydrofuran  derivative  unites  with 
bromine  in  chloroform  solution,  but  removal  of  the  solvent  is 
accompanied  by  loss  of  hydrogen  bromide  and  formation  of 
4(  ?)- bromo-2-benzyU2-methyl-2  :  3(  ?)- dihydrofuran,  C12H13OBr,  short, 
colourless  prisms,  b.  p.  140 — 141°/2*8  mm.  H.  W. 

Synthesis  of  Sugars  from  Formaldehyde,  Carbon  Dioxide, 
and  Water.  A.  J.  Ewart  (Proc.  Boy.  Soc.  Victoria ,  1919,  31, 
378 — 387 ;  cf.  ibid.,  1918,  30,  178 — 209). — The  main  conditions 
for  the  polymerisation  of  formaldehyde  to  sugar  by  alkali  hydroxides 
and  carbonates  are  appropriate  dilution  and  a  temperature  of 
100°  to  110°;  the  most  rapid  reaction  is  produced  by  sodium 
hydroxide,  particularly  in  the  presence  of  a  neutral  calcium  salt. 
The  by-products  are  mainly  formates  and  methyl  alcohol.  The 
sugar  obtained  is  optically  inactive,  and  contains  reducing  pentoses 
and  reducing  fermentable  hexoses.  Carbon  dioxide  and  water 
are  readily  polymerised  to  sugar  by  the  aid  of  magnesium.  The 
production,  previously  noted,  of  calcium  tartrate  during  the 
synthesis  of  sugar,  was  not  confirmed.  Chemical  Abstracts. 

Starch.  J.  J.  Lijnst  Zwikker  (Bee.  trav.  chim .,  1921,  40, 
605 — 615). — An  investigation  of  the  colloidal  condition  of  grains 
of  four  kinds  of  starch  shows  that  the  degree  of  dispersion  is 
different  in  each  case.  Solutions,  prepared  in  the  cold  from  grains 
which  had  been  mechanically  broken  up,  were  submitted  to  ultra¬ 
filtration  and  the  amylose  content  of  the  ultra- filtrates  was  deter¬ 
mined.  Solutions  prepared  by  heating  gave  no  amylose  in  the 
ultra- filtrate.  The  colloidal  condition  of  amylopectin  differs  from 
that  of  amylose.  Amylophosphoric  acid  derives  its  character 
from  amylopectin  by  reason  of  the  nature  of  the  kations  which 
are  present ;  these  also  have  a  marked  influence  on  the  adsorption 
power  of  the  starch. 

Adsorption  experiments  are  discussed  and  the  conclusion  is 
drawn  that  starch  is  more  closely  allied  to  cellulose  than  has 
hitherto  been  supposed.  H.  J.  E. 

Constitution  of  Starch  Iodide.  A.  Lottermoser  and  Max 
Steude  (Z.  Elektrochem.,  1921, 27, 496—501 ;  cf.  A.,  1921,  i,  708).— 
An  attempt  is  made  to  elucidate  the  constitution  of  starch  iodide 
from  measurements  of  E.M.F.  The  potential  of  the  element 
PtI2|I'|  has  been  measured  with  changing  iodine  concentration 
and  constant  iodide  concentration  in  aqueous  solutions.  The 
potassium  iodide  concentrations  used  were  0*1  N,  0*2 N,  and  0*01  N, 
and  the  amount  of  free  iodine  added  varied  from  0*00019  to  0*585 
millimols. ;  all  measurements  were  made  at  25°.  It  is  shown  that 
the  logarithm  of  the  total  iodine  concentration  varies  in  an  almost 
linear  manner  with  the  potential.  Hence  knowing  the  inclination 
of  the  curve  for  a  given  concentration  of  potassium  iodide,  it  becomes 
possible  to  determine  from  the  curves  the  total  iodine  concentration. 
The  curve  constants  a  and  b  were  determined  for  each  concentra¬ 
tion  of  potassium  iodide  by  the  equation  e^a-f-6  log  c,  and  the 
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values  found  were  OTJV-potassium  iodide  <z=0*544,  6=0*0310, 
0*2iVr-potassium  iodide,  a=0*518,  6=0*0313,  and  O^lA-potassium 
iodide,  a=0‘634,  6—0*0342.  Solutions  of  potassium  iodide  in  0*1% 
soluble  starch  to  which  steadily  increasing  amounts  of  iodine  were 
added  were  then  measured,  and  from  the  potential  and  the  curves 
the  logarithm  of  the  iodine  concentration  in  the  water  phase  was 
obtained.  Thus  the  quantity  of  iodine  taken  up  by  the  starch 
can  be  calculated.  A  number  of  experiments  on  the  partition  of 
iodine  between  water  and  carbon  tetrachloride  in  the  presence  of 
starch  are  described.  J.  F.  S. 

Polysaccharides.  XII.  Glycogen.  P.  Karrer  (Helv.  Chim. 
Acta ,  1921,  4,  994 — 1000). — Glycogen  differs  from  starch  mainly 
in  its  inability  to  swell  in  water  and  in  giving  a  reddish-brown 
coloration  with  iodine.  The  chemical  similarity  of  the  substances 
is  further  exemplified  by  the  conversion  of  glycogen  by  methyl 
sulphate  and  barium  or  sodium  hydroxide  into  methylogly  cogen, 
[a]D  —206°  in  aqueous  solution,  the  properties  of  which  agree  even 
in  detail  with  those  of  methylostarch.  Similarly,  glycogen  is  trans¬ 
formed  by  sodium  hydroxide  into  a  compound ,  (C^H^O^NaOH);*;, 
which  therefore  has  the  same  composition  as  the  similar  substance 
obtained  from  starch. 

The  hypothesis  has  been  advanced  previously  that  glycogen 
is  differentiated  from  starch  chiefly  by  the  degree  or  mode  of 
polymerisation  of  the  maltose  anhydride,  although  the  heats  of 
combustion  of  the  substances  show  that  the  difference  in  the  degree 
of  polymerisation  cannot  be  very  great.  On  the  other  hand,  it 
is  possible  that  starch  and  glycogen  are  fundamentally  identical, 
and  that  their  differing  behaviour  towards  iodine  and  water  are 
caused  by  the  presence  of  impurities.  The  formation  of  coloured 
adsorption  compounds  with  iodine  is  characteristic  of  the  colloidal 
condition  and  is  greatly  dependent  on  the  size  of  the  particles  and 
other  external  factors.  The  relationship  between  starch  and 
glycogen  is  very  similar  to  that  between  amylose  and  amylopectin ; 
in  the  latter  case,  it  is  highly  probable  that  the  difference  is  due 
to  the  presence  of  a  small  amount  of  a  compound  of  phosphorus. 

H.  W. 

Action  of  Ferments  on  Laminarin.  (Mme)  Z.  Gruzewska 
(Bull.  Soc.  Chim.  Biol.,  1921,  3,  490 — 497). — Although  laminarin 
(cf.  Kylin,  A.,  1915,  i,  931)  can  be  utilised  by  the  animal  organism, 
experiments  in  vitro  indicate  that  pancreatic  juice,  gastric  juice, 
and  invertase  of  animal  origin  are  without  action  on  it.  Diastase 
and  invertase  from  vegetable  sources,  however,  ferment  it  slowly, 
whilst  hydrochloric  acid  hydrolyses  it  completely,  the  product  in 
each  case  being  dextrose.  Of  the  ferments  tested,  that  obtained 
from  snails  (Helix  pomatia)  was  found  to  be  most  active.  E.  S. 

Comparative  Action  of  Heat  on  Cellulose,  Hydrocellulose, 
and  Oxycellulose  and  the  Characterisation  of  Hydro- 
cellulose  by  Dry  Heat.  Ed.  Justin -Mueller  (Bull.  Soc.  chim., 
1921,  [iv],  29,  987 — 988). — Hydrocellulose  caramellises  at  a  lower 
temperature  than  oxycellulose  and  at  a  much  lower  temperature 
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than  cellulose.  If  the  specimen  under  examination  is  submitted 
to  dry  heat,  it  will  assume  a  brown  colour  at  130 — 150°,  at  which 
temperature  oxycellulose  shows  at  most  only  a  pale  yellow  colour 
and  cellulose  no  change  at  all.  W.  G. 

Cellulose.  V.  A  New  Degradation  of  Cellulose.  Con¬ 
version  of  Cellulose  into  a  Biose  Anhydride.  Kurt  Hess 
(. Ber .,  1921,  54,  [£],  2867 — 2885). — Previous  methods  of  fission  of 
cellulose  have  led  to  the  recognition  of  cellobiose  and  dextrose  as 
important  products,  but  they  do  not  permit  a  decision  as  to  whether 
cellobiose  is  the  fundamental  unit  in  the  structure  of  the  cellulose 
molecule  and  dextrose  is  formed  therefrom  or  whether  dextrose 
itself  is  also  an  essential  factor  in  the  formation  of  cellulose  (cf. 
A.,  1921,  i,  710).  Various  new  methods  of  degrading  cellulose 
have  therefore  been  investigated. 

When  treated  with  ethyl  alcohol  and  hydrogen  chloride,  cellulose 
yields  indefinite,  dark- coloured  products  which  do  not  reduce 
Fehling’s  solution  and  have  a  small  ethoxyl  content.  A  mixture 
of  glacial  acetic  acid  and  hydrogen  bromide  also  gives  unsatis¬ 
factory  results.  The  use  of  acyl  haloids,  however,  is  more  promising 
and  the  action  of  acetyl  chloride,  acetyl  bromide,  benzoyl  bromide, 
thionyl  chloride,  and  propionyl  bromide  and  absolute  hydrogen 
haloids  on  cotton  cellulose,  wood  cellulose,  acetylcellulose,  and 
ethylcellulose  has  been  investigated.  With  acetyl  chloride,  com¬ 
plete  solution  of  the  cellulose  results  within  four  to  five  days, 
whilst  with  acetyl  bromide  the  process  is  even  more  rapid.  Benzoyl 
bromide  attacks  cellulose  without  dissolving  it.  Propionyl  bromide 
causes  solution.  On  the  other  hand,  thionyl  chloride  appears  to 
have  no  action  on  the  fibre;  a  proof  is  thus  afforded  that  the 
action  observed  with  other  acyl  haloids  is  not  entirely  due,  at  any 
rate,  to  the  liberated  halogen  acid,  but  that  the  acyl  haloid  must 
itself  play  an  important  role. 

Cellulose  is  converted  by  acetyl  bromide  into  a  yellow  syrup 
containing  bromine,  only  part  of  which  can  be  exchanged  for 
hydroxyl  by  means  of  silver  carbonate  and  moist  acetone.  After 
acetylation  of  the  crude  product  with  pyridine  and  acetic  anhydride, 
about  one-third  of  it  is  obtained  in  the  form  of  penta-acetyl-p- 
glucose.  The  remaining,  non -crystalline  product  contains  about 
13%  of  bromine  and,  as  judged  from  determinations  of  its  molecular 
weight,  contains,  in  part,  a  biose  derivative.  Cellobiose  is  also 
converted  by  acetyl  bromide  into  penta-acetylglucose  and  sugars 
containing  bromine.  Under  similar  conditions,  maltose  appears 
to  be  transformed  into  acetylbromomaltose,  which  is  subsequently 
decomposed  into  acetylbromoglucose  and  small  amounts  of  an 
acetylbromoglucose  bromohydrin  of  doubtful  constitution.  [This 
observation  throws  some  doubt  on  Karrer’s  claim  of  the  quantitative 
conversion  of  amylose  into  acetylbromomaltose  (cf .  A.,  1921,  i,  311).] 
Ethylcellulose  and  acetyl  bromide  similarly  yield  a  brominated 
product  from  which  it  has  been  found  possible  to  isolate  a  crystal¬ 
line  bromoacelylethylglucose,  m.  p.  123°,  which  is  to  be  more  fully 
described  in  a  subsequent  communication. 
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The  action  of  acetyl  chloride  proceeds  in  a  totally  different 
manner,  an  almost  colourless  solution  being  obtained  which  solidifies 
rapidly  when  concentrated.  The  product  is  separable  by  solution 
in  glacial  acetic  acid  and  precipitation  with  ether  into  an  insoluble 
and  a  soluble  portion ;  the  latter,  which  can  be  caused  to  solidify 
by  evaporation  of  the  solution,  dissolving  the  residue  in  chloroform, 
and  precipitation  by  ether,  has  not  yet  been  examined  completely. 
The  former  consists  of  a  mixture  of  a  hexa-acetylanhydrobiose 
and  a  chloropenta-acetylanhydrobiose,  the  relative  proportions  of 
which  depend  on  the  duration  of  the  original  action.  By  treat¬ 
ment  with  acetic  anhydride  and  sodium  acetate,  this  product  is 
converted  into  an  apparently  homogeneous  hexa-acetylanhydrobiose , 
C24H32016,  small,  colourless  crystals,  m.  p.  265 — 270°,  [a]g— 17*8°, 
in  chloroform  solution.  The  substance  has  a  pronounced  tendency 
to  yield  colloidal  solutions.  Dilute  solutions  of  it  in  glacial  acetic 
acid  have  a  molecular  weight  corresponding  closely  with  the  value 
calculated  from  the  formula  given  above,  but  marked  association 
is  observed  in  more  concentrated  solutions.  In  phenol,  the  sub¬ 
stance  is  bimolecular,  whereas  in  bromoform  the  association  is 
complete  and  a  depression  of  the  freezing  point  is  not  observed. 
In  its  general  properties,  therefore,  the  new  substance  exhibits  a 
close  analogy  with  cellulose  and  its  esters.  Treatment  with  alcoholic 
potassium  hydroxide  solution  at  the  atmospheric  temperature 
converts  the  hexa-acetate  into  the  corresponding  anhydrobiose , 
Ci2H2o010,2H20,  an  apparently  microcrystalline  powder  which 
becomes  discoloured  at  200°,  but  is  not  melted  completely  at  270°. 
It  is  insoluble  in  water,  but  soluble  in  ammoniacal  copper  hydr¬ 
oxide  solution.  It  is  soluble  in  cold  alkali  hydroxide  and  is  pre¬ 
cipitated  unchanged  from  such  solutions  by  acids;  with  warm 
solutions,  this  is  not  the  case.  The  solubility  in  ammoniacal 
copper  hydroxide  solution  does  not  depend,  however,  on  the  basic 
character  of  the  latter,  since  a  similar  solvent  action  is  exerted  by 
ammoniacal  silver  oxide,  but  not  by  ammoniacal  cadmium  hydr¬ 
oxide  solution.  The  substance  shows  distinct  adsorptive  capacity 
for  substantive  cotton  dyes.  H.  W. 

Cellulose  Nitrates.  G.  de  Bruin  (Rec.  trav.  chim .,  1921,  40, 
632 — 664). — A  resume  is  given  of  the  more  generally  accepted 
views  as  to  the  constitution  of  cellulose  from  the  point  of  view 
of  its  nitration  products  and  also  of  the  various  methods  of  deter¬ 
mining  its  stability  and  the  ratio  of  nitrogen  content  to  stability. 
For  the  work  described,  a  large  quantity  of  material  was  used  and 
details  are  given  with  regard  to  the  cellulose,  acids,  nitration, 
stabilisation,  and  method  of  sampling  and  of  carrying  out  esti¬ 
mations  of  nitrogen  content.  The  relation  between  stability 
and  nitrogen  content  at  95°  and  132°  is  expressed  both  numerically 
and  graphically,  the  author’s  method  of  investigation  being  described 
in  detail.  This  is  followed  by  a  review  of  work  carried  out  on  the 
solubility  of  cellulose  nitrates  in  mixtures  of  alcohol  and  ether, 
together  with  methods  of  experiment  hitherto  in  use.  The  author’s 
results  as  regards  solubility,  expressed  as  the  mean  of  a  series 
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of  determinations  of  the  ratio  of  solubility  to  nitrogen  content 
vary  considerably  with  methods  of  preparation  of  the  cellulose 
nitrate.  The  author  infers  from  his  experimental  work  on  stability 
and  solubility  that  there  are  simple  cellulose  nitrates  the  nitrogen 
content  of  which  is  about  12%  and  12*5%  respectively;  it  is  shown 
that  the  substance  containing  12*75%  of  nitrogen  is  present  as  a 
mixture  of  two  isomerides  one  of  which  is  soluble  in  a  mixture  of 
alcohol  and  ether,  the  other  being  insoluble.  These  results  are  in 
accordance  with  the  theory  put  forward  by  Vieille.  H.  J.  E. 

Lignosulphonic  Acid.  Peter  Klason  ( Zellstoff  u.  Papier , 
1921,  1,  56). — The  author  criticises  the  formula  proposed  for  the 
barium  salt  of  lignosulphonic  acid  by  Honig  and  Fuchs  (A.,  1920, 
i,  753)  and  proposes  C19H18013SBa  in  place  of  the  formula 
C18H30O10SBa.  Chemical  Abstracts. 

Action  of  Ozone  on  Aliphatic  and  Aromatic  Substitution 
Products  of  Ammonia.  Wilhelm  Strecker  and  Max  Baltes 
( Ber .,  1921,  54,  [£?],  2693 — -2708;  cf.  Strecker  and  Thienemann, 
A.,  1921,  ii,  44). — The  action  of  ozone  on  substitution  products  of 
ammonia  only  leads  to  oxidation  with  addition  of  oxygen  when 
the  radicles  attached  to  the  nitrogen  atom  are  similar  to  one 
another  and  of  not  too  great  molecular  weight ;  thus,  the  tertiary 
aliphatic  amines  give  the  corresponding  amine-oxides,  whereas 
triphenylamine  gives  at  the  most  a  highly  unstable  product.  If 
the  substituents  differ  from  one  another,  as  is  the  case  with  the 
primary  and  secondary  aliphatic  amines  and  the  A-alkylanilines, 
ozonisation  causes  the  degradation  of  the  molecule.  With  aromatic 
derivatives,  ozonisation  does  not  cause  an  extensive  change  in  the 
molecule  when  the  oxidation  product  is  a  particularly  stable 
substance. 

Undiluted  trimethylamine  reacts  explosively  with  ozone.  In 
chloroform  solution  at  —80°,  the  base  is  converted  into  a  mixture 
of  trimethylamine  A-oxide  and  its  hydrochloride  (cf.  Dunstan  and 
Goulding,  T.,  1899,  75,  792,  1005),  the  requisite  hydrogen  chloride 
being  derived  from  a  partial  oxidation  of  the  solvent.  A  precisely 
similar  reaction  is  observed  in  carbon  tetrachloride  solution  at 
—  30°.  In  aqueous  solution,  trimethylamine  oxide  is  likewise  pro¬ 
duced  in  small  amount,  but,  in  this  instance,  its  formation  is 
accompanied  by  the  production  of  formaldehyde.  Ozonisation  in 
the  presence  of  much  hexane  gives  formaldehyde  and  a  viscous, 
white  mass  which  melts  to  a  yellow  oil,  insoluble  in  hexane,  when 
removed  from  the  cooling  bath.  The  oil  soon  decomposes  with 
evolution  of  nitrogen,  hydrogen,  and  formaldehyde ;  on  distillation, 
it  yields  carbon  dioxide,  formaldehyde,  and  monomethylamine. 
When  treated  with  hydrogen  chloride  either  before  or  after  the 
spontaneous  evolution  of  gas,  it  gives  small  amounts  of  trimethyl¬ 
amine  oxide  hydrochloride.  Formaldehyde  and  dimethylamine 
are  obtained  when  its  aqueous  solution  is  evaporated  with  hydro¬ 
chloric  acid.  It  appears  probable  that  an  aldim  or  a  substance 
such  as  trimethyltrimethyleneamine  is  intermediately  formed. 
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Ozonisation  in  ethyl  chloride  solution  proceeds  in  much  the  same 
manner  as  in  hexane,  except  in  so  far  as  small  amounts  of  trimethyl- 
amine  oxide  hydrochloride  are  formed. 

Triethylamine  is  less  vigorously  attacked  than  trimethylamine 
by  ozone,  but  the  processes  are  otherwise  similar.  In  chloroform 
solution,  triethylamine  oxide  hydrochloride  together  with  small 
amounts  of  diethylamine  hydrochloride  are  produced.  In  hexane, 
a  pale  yellow  oil  is  formed  which  contains  diethylamine  and 
acetaldehyde,  from  which  gas  is  not  evolved.  A  similar  effect  is 
observed  in  ethyl  chloride,  but,  in  this  case,  triethylamine  oxide 
hydrochloride  is  also  produced  in  small  quantity. 

Tri  -n -propylamine  when  dissolved  in  chloroform  gives  tripropyl¬ 
amine  oxide  hydrochloride  (identified  as  the  picrate,  m.  p.  129*5°). 
In  the  absence  of  solvent,  the  amine  oxide  is  also  formed,  but  the 
oxidation  proceeds  farther  with  production  of  aldehyde  and  nitrate. 

Dimethylaniline  could  not  be  converted  into  its  oxide  by 
means  of  ozone,  the  main  products  being  formaldehyde  and  more 
or  less  resinous  substances.  Diphenylamine  and  tefraphenyl- 
hydrazine  did  not  give  characteristic  products  when  ozonised. 
Triphenylamine  yielded  a  flocculent  precipitate  which  decomposed 
with  evolution  of  gas  when  filtered;  possibly  an  unstable  amine 
oxide  is  formed.  In  substance  or  in  solution,  phenylhydrazine  is 
decomposed  extensively  by  ozone,  with  the  production  of  a  black 
mass  resembling  pitch.  Phenylhydroxylamine,  on  the  other  hand, 
is  transformed  into  nitrobenzene  in  fairly  good  yield,  whilst  hydrazo- 
benzene  is  converted  smoothly  into  azobenzene.  Tribenzylamine 
is  oxidised  to  benzoic  acid,  small  amounts  of  benzaldehyde  being 
also  produced.  H.  W. 

Ammonium  Radicles.  II.  Tetraethylammonium.  II. 

Hans  Heinrich  Schltjbach  and  Fritz  Ballauf  ( Ber .,  1921,  54, 
rZTI,  2811 — 2825). — An  extension  of  previous  work  (Schlubach, 
A.,  1920,  i,  822). 

A  solution  of  tetraethylammonium  iodide  in  liquid  ammonia 
at  — 70°  is  subjected  to  electrolysis  in  a  specially  designed 
cell  which  is  fully  described  and  figured  in  the  original.  The 
phenomena  are  very  similar  to  those  observed  with  tetra¬ 
ethylammonium  chloride,  blue  streaks  appearing  immediately  at 
the  cathode  and  a  dark  blue  solution  being  formed.  The  latter 
is  decolorised  immediately  by  iodine,  with  formation  of  tetra¬ 
ethylammonium  iodide  and  reacts  with  sulphur  with  apparent 
formation  of  tetraethylammonium  sulphide,  (NEt4)2S.  When  a  slow 
current  of  dry  oxygen  is  passed  over  the  cathode,  the  blue  solution 
becomes  slowly  decolorised,  but  the  phenomenon  is  not  caused  by 
union  of  the  radicle  with  the  gas  (see  later),  and  a  substance 
analogous  to  potassium  peroxide  does  not  appear  to  be  formed. 
With  2  :  6-dimethyl-y-pyrone,  an  immediate  change  in  colour  from 
blue  to  yellow  is  observed,  and  the  solution,  when  evaporated, 
leaves  a  red  substance  analogous  to  Schlenk  and  Thais  potassio- 
dimethylpyrone  (A.,  1913,  i,  1205) ;  the  product  is  stable  in  an  atmo¬ 
sphere  of  nitrogen  at  the  atmospheric  temperature,  but  rapidly 
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becomes  smeary  when  exposed  to  air.  Similarly,  benzophenone 
gives  a  pale  violet  compound.  Attempts  to  prepare  triphenyl- 
methyltetraethylammonium,  either  from  its  components  in  liquid 
ammonia  or  by  the  simultaneous  electrolysis  of  tetraethylammonium 
chloride  and  triphenylmethyl  chloride,  did  not  lead  to  the  desired 
result. 

The  observation  that  the  amount  of  tetraethylammonium  iodide 
produced  does  not  vary  greatly  with  the  intensity  of  the  blue  colour 
of  the  solution  of  the  radicle  has  led  to  the  discovery  that  the 
solutions  'gradually  become  colourless  when  preserved  at  a  low 
temperature,  but  retain  their  ability  to  react  with  iodine,  sulphur, 
and  2  :  6-dimethyl-y-pyrone  in  the  same  manner  as  do  the  blue 
solutions.  The  blue  radicle,  therefore,  becomes  transformed  into  a 
colourless  variety.  The  same  modification  is  produced  when  a 
slight  excess  of  tetraethylammonium  chloride  is  allowed  to  remain 
for  twenty  to  twenty-four  hours  in  contact  with  a  solution  of 
potassium  in  liquid  ammonia  at  —70°.  The  latter  method  of 
preparing  the  radicle  is  preferable  to  the  electrolytic  process,  since 
it  permits  the  use  of  larger  quantities  of  material  and  also  avoids 
the  decomposition  of  the  product  by  the  heat  liberated  by  the 
current.  The  colourless  form  of  tetraethylammonium  is  unstable 
at  the  temperature  of  boiling  ammonia,  since  it  is  decomposed 
completely  when  its  solutions  are  evaporated.  The  change  does 
not  appear  to  occur  in  the  same  manner  as  with  the  blue  variety, 
since  the  volume  of  gas  evolved  is  greatly  in  excess  of  that  required 
by  the  equation  2NEt4  — >  2NEt3+C4H10  (cf.  Schlubach,  loc.  cit.). 

The  relationship  between  the  blue  and  colourless  varieties  has 
not  been  elucidated’ completely,  but  it  is  suggested  that  a  case  of 
association  is  presented,  2NEt4  (blue)  NEt4*NEt4  (colourless) ; 
the  phenomena  are  thus  comparable  with  those  observed  with 
triarylmethyls  and  hexa-arylethanes  and  with  diary  In  itrogens  and 
tetra-arylhydrazines.  H.  W. 

Bromo-salts  of  Ruthenium  [Ruthenibromides] .  A.  Gutbier 
and  F.  Krauss  ( Ber .,  1921,  54,  [B],  2835 — 2838). — In  continuation 
of  previous  work  on  ruthenichlorides  (A.,  1915,  i,  120),  a  series  of 
the  corresponding  bromo-salts  is  described. 

The  following  pentabromo- compounds  were  prepared  by  mixing 
suitably  concentrated  solutions  of  their  components.  They  are 
readily  decomposed  in  aqueous  or  aqueous- alcoholic  solution, 
particularly  when  warmed.  They  can  be  crystallised  from  moder¬ 
ately  dilute  hydrobromic  acid,  from  which  they  separate  in  lustrous, 
dark-coloured  crystals  which  are  stable  towards  air.  Methyl- 
ammonium  ruthenipentabromide,  (NH3Me)2RuBr5,  needles ;  di- 
methylammonium,  (NH2Me2)2RuBr5 ;  trimethylammonium ;  tetra- 
methylammonium ,  leaflets ;  ethylammonium ,  needles ;  diethylam - 
monium,  needles;  triethylammonium ,  thick  plates;  tetraethylam¬ 
monium ,  leaflets ;  n -propylammonium,  needles ;  iso propylammonium, 
needles ;  dipropylammonium  ;  n-butylammonium ,  small  needles ; 
iso butylammonium  ;  isoamylammonium ,  needles ;  pyridinium ,  scales ; 
fi-picolinium,  (C5H4Me*NH)2RuBr5 ;  quinolinium ,  needles. 
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The  solutions  of  the  pentabromides  in  hydrobromic  acid  instantly 
react  with  bromine  vapour  at  the  atmospheric  temperature,  giving 
the  hexabromides,  which  separate  in  sparingly  soluble,  dark  coloured 
crystals.  The  following  new  compounds  are  described;  dipropyl- 
ammonium  ruthenihexabromide,  (NH2Pr2)2RuBr6,  long  needles ; 
iso amylammonium  ;  $-picolinium,  needles ;  quinolinium.  H.  W. 

Dioximes.  Giacomo  Ponzio  ( Gazzetta ,  1921,  51,  ii,  213 — 
228;  Atti  Accad.  Sci.  Torino >,  1921,  56,  90 — 106). — In  hot  aqueous 
solution,  the  ^^-modifications  of  dioximes  of  a-keto- aldehydes 
and  a-diketones  react  directly  with  iron,  copper,  nickel,  and  cobalt 
in  compact  strips,  giving  the  corresponding  internal  complex  salts. 
In  this  reaction, 

2NOh:cr'-cr":noh+x  — >  (noh:cr'-cr'':no)2x+h2, 

which  possibly  occurs  also  with  other  elements  of  Group  VIII  in 
the  periodic  system,  the  syn-g\y oximes  resemble  strong  acids, 
although  they  are  not  electrolytes  and  attack  neither  magnesium 
nor  zinc.  In  this  way,  cobalt,  copper,  and  iron  mostly  yield  either 
deep  brown  colloidal  solutions  or  amorphous  precipitates,  but 
cupric  dimethylglyoxime  has  been  obtained  crystalline. 

Methylglyoxime,  prepared  by  way  of  oximinoacetone,  exhibits 
normal  cryoscopic  behaviour  in  water,  has  the  molecular  electrical 
conductivity  A32  0*062,  and  dissolves  in  water  to  the  extent  of 
approximately  2*08%  at  8°,  4*58%  at  26°,  and  7*56%  at  40°. 
Nickel  methylglyoxime  (Tsehugaev,  A.,  1911,  i,  261)  crystallises 
in  bright  red  prisms,  begins  to  turn  brown  at  about  200°  without 
melting,  dissolves  in  water  to  the  extent  of  0*0131%  at  16°  and 
0*0396%  at  100°,  yields  a  scarlet  precipitate  of  nickel  dimethyl¬ 
glyoxime  when  treated  in  aqueous  solution  with  dimethylglyoxime 
and  a  drop  of  ammonia  solution,  and  dissolves  in  sodium  hydroxide 
solution,  giving  an  orange-yellow  liquid  which  gradually  deposits 
nickelous  hydroxide.  Dibenzoylmethylgly  oxime, 

NOBzICMe-CIRNOBz, 

crystallises  in  white  needles,  m.  p.  164 — 165°. 

Two  methods  are  given  for  the  preparation  of  dimethylglyoxime, 
both  making  use  of  oximinomethyl  ethyl  ketone,  which  is  pre¬ 
pared  in  the  one  case  from  methyl  acetoacetate  and  in  the  other 
from  methyl  ethyl  ketone.  When  crystallised  from  toluene,  di¬ 
methylglyoxime  has  m.  p.  240°  (partial  sublimation),  and  its 
solubility  in  water  varies  from  0*32  gram  per  litre  at  0°  to  5*66 
grams  at  100°  and  is  represented  by  the  expression,  log  S=  1*50515+ 
0-01525R — 0*000027725£2.  Its  copper  compound,  contrary  to 
Tschugaev’s  statement  (A.,  1905,  i,  743),  is  insoluble  in  the  ordinary 
organic  solvents  with  the  exception  of  alcohol.  The  cobaltous  salt, 
(C4H702N2)Co,  obtained  by  heating  either  the  aqueous  solution  of 
the  glyoxime  with  a  strip  of  copper  or  the  alcoholic  solution  with 
aqueous  cobalt  acetate,  forms  a  coffee-coloured  powder  with  violet 
reflexion  and  commences  to  undergo  change  at  about  200°.  The 
dibenzoyl  derivative  has  m.  p.  225°  (cf.  Diels  and  Stern,  A.,  1907, 
i,  480). 

Methylethylglyoxime,  NOH!CMe*CEt!NOH,  crystallises  in  white 
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needles  or  laminae,  m.  p.  172 — 173°,  and  its  solubility  in  water  is 
expressed  by  the  equation  log  S— T-81837+0*02317^— -0-00009015^2. 
The  compound  described  in  Richter’s  Lexikon  (I,  290)  as  ap-dioxydi- 
iminopentane,  NOHICH*CPr!NOH,  m.  p.  168°,  does  not  exist. 
Dibenzoylmethylethylgly  oxime,  C19H1804N2,  crystallises  in  long, 
white,  lustrous  plates,  m.  p.  173°. 

Methyl-w-propylglyoxime  crystallises  in  large,  lustrous  plates  or 
long,  flattened  needles,  m.  p.  175°,  and  its  solubility  in  water  is 
given  by  the  expression, 

log  S=i*23045+0*00478637£+0*000135081222. 

The  nickel  salt  forms  orange  needles,  m.  p.  159 — 160°,  and  the 
same  melting  point  is  found  for  the  compound  prepared  by 
Tschugaev’s  method  (loc.  cit.),  although  this  author  gave  m.  p. 
144°.  The  dibenzoyl  derivative,  C20H20O4N2,  crystallises  in  white 
needles,  m.  p.  128°. 

Methylisopropylglyoxime,  C6H1202N2,  crystallises  in  lustrous 
laminae  or  long,  slender  needles,  m.  p.  157 — 158°,  and  its  solubility 
in  water  is  expressed  by 

log  S=0*23044— 0-00075979£+0-00015876£2. 

The  nickel  compound,  (C6Hn02N2)2Ni,  crystallises  in  lustrous, 
orange-yellow  laminae,  m.  p.  229°,  and  the  dibenzoyl  derivative, 
white  prisms,  m.  p.  112 — 113°. 

Chloromethylglyoxime  has  m.  p.  188 — 189°.  Its  nickel  com¬ 
pound,  C6H804N4Cl2Ni,  forms  lustrous,  wine-red  plates,  and  begins 
to  blacken  at  about  200°. 


Nickel  acetylhexoyldioxime,  (C8H1502N2)2Ni,  crystallises  in  brick- 
red  prisms,  m.  p.  157 — 158°.  Nickel  acetyl-n-nonoyldioxime, 
(C11H2102N2)2M,  crystallises  in  yellowish-brown  plates,  m.  p.  125°. 
Nickel  acetylpalmityldioxime,  (C18H3502N2)2Ni,  forms  yellow  plates, 
m.  p.  88 — 89°.  Nickel  acetylstearyldioxime,  (C20H39O2N2)2Ni, 
crystallises  in  orange  plates,  m.  p.  89°.  Nickel  phenylmethylgly - 
oxime,  C18H1804N4Ni,  forms  scarlet  needles,  m.  p.  239 — 240. 
Nickel  methylbenzylgly oxime,  (C10HnO2N2)2Ni,  crystallises  in  orange 
laminae,  m.  p.  180°.  T.  H.  P. 


Chromithiocyanates.  I.  Niels  Bjerrum  (Z.  anorg.  Chem ., 
1921,  118,  131 — 164). — A  detailed  study  has  been  made  of  the 
formation  of  complex  thiocyanatochromi-compounds  from  chromium 
thiocyanate,  of  their  properties,  methods  of  analysis,  and  of  their 
equilibria  in  solution.  The  existence  of  six  different  complexes 
has  been  established,  of  which  four  have  been  isolated. 

Experiments  with  mixed  solutions  of  chromic  nitrate  and  potass¬ 
ium  thiocyanate,  in  which  the  formation  of  chromi-complexes  was 
followed  by  observing  the  gradual  diminution  of  the  conductivity 
of  the  solution,  showed  that  a  condition  of  equilibrium  is  eventually 
reached,  very  slowly  in  the  cold  in  dilute  solution,  much  more  quickly 
at  higher  temperatures  or  at  greater  concentrations.  At  the  point 
of  equilibrium,  the  number  of  (CNS)  groups  associated  with  each 
chromium  atom  in  the  complex  depends  on  the  ratio  of  thiocyanate 
to  chromium  salt  originally  present.  A  mixture  of  compounds  is 
formed,  which  can  be  separated  by  taking  advantage  of  their 
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different  solubilities  in  ether.  After  acidification  and  extraction 
with  ether,  the  aqueous  solution  contains  a  mixture  of  mono- 
chromipentaquothiocyanate  and  chromitetraquodithiocyanate  salts. 
The  existence  of  these  salts  was  inferred  from  analysis  of 
the  solution.  Their  colour  in  solution  is  reddish- violet.  They 
are  quite  stable  in  acid,  but  unstable  in  alkaline  solution.  The 
velocity  constant  in  the  formation  of  the  mono-complex  compound 
from  chromium  nitrate  and  potassium  thiocyanate  is  0*13  at  50°, 
the  equilibrium  constant  328,  and  the  decomposition  constant 
0-0004. 

Complex  chromithiocyanates  are  also  obtained  by  drying  slowly 
a  solution  of  a  hexaquochromithiocyanate.  During  drying,  the 
colour  deepens,  the  solution  becomes  syrupy,  and  eventually 
indistinct,  red  crystals  of  a  chromitriaquotrithiocyanate  appear. 
The  mixture  contains,  however,  both  higher  and  lower  complex 
thiocyanato-compounds.  The  trithiocyanato- complex  can  be  ex¬ 
tracted  with  ether,  in  which  the  higher  tetra-,  penta-,  and  hexa- 
compounds  are  not  soluble  in  absence  of  free  acid.  It  was  not 
found  possible  to  obtain  the  trithiocyanato- compound  perfectly 
pure,  but  the  analytical  figures  for  the  compound  approximated  to 
[Cr(CNS)3(H20)3].  The  aqueous  solution  is  red,  but  it  gives  a 
green  solution  in  ether,  with  which  it  forms  a  compound,  probably 
containing  3  mols.  of  the  solvent.  It  is  quite  stable  in  ether  and 
in  acid  aqueous  solution,  but  is  rapidly  decomposed  by  alkalis, 
and  even  by  sodium  acetate.  Determinations  of  the  partition 
coefficient  between  water  and  ether  gave  results  varying  from 
3-3  to  4-7,  and  it  is  supposed  from  this  circumstance  that  the 
substance  may  be  a  mixture  of  two  stereoisomerides. 

The  rate  of  decomposition  of  potassium  chromihexathio- 
cyanate  was  studied  in  aqueous,  acid,  alkaline,  and  alcoholic 
solution  in  the  dark  and  in  daylight.  In  the  dark  there  is  not 
much  difference  in  the  rate  of  decomposition  in  any  of  these  media ; 
the  fact  that  the  hexathiocyanato-compound  is  not  sensitive  to 
alkali  confirms  the  opinion  that  in  the  other  compounds  of  the 
series  decomposition  by  alkali  is  due  to  replacement  of  water  in 
the  inner  complex  by  hydroxyl.  In  daylight,  the  rate  of  decom¬ 
position  is  about  ten  times  as  fast  as  in  the  dark.  When  an  acid 
solution  of  the  above  potassium  salt  is  shaken  with  ether,  three 
layers  are  formed,  the  inner  layer  being  a  concentrated  solution  of 
chromihexathiocyanato-acid  in  ether.  The  acid,  however,  rapidly 
decomposes  in  ether.  The  following  well- characterised,  insoluble 
salts  were  prepared.  Pyridine  salt,  (C5H6N)3Cr(CNS)6,H20,  reddish- 
violet,  small,  flat  needles.  Quinoline  salt,  (C9H8N)3Cr(CNS)6,H20, 
very  small  crystals,  similar  to  those  of  the  pyridine  salt,  with  a  very 
small  solubility  product.  E.  H.  R. 

Chromithiocyanates.  II.  Niels  Bjerrum  (Z.  anorg.  Chern ., 
1921,  119,  39 — 53;  cf.  preceding  abstract). — After  many  unsuc¬ 
cessful  attempts  to  isolate  a  chromiaquopentathiocyanate  deriv¬ 
ative,  this  was  accomplished  by  means  of  the  quinoline  salt. 
A  solution  containing  potassium  chromihexathiocyanate  and 
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potassium  thiocyanate  in  the  mol.  ratio  1  :  3  was  heated  for  two 
days  at  50°,  and  after  acidification  first  the  unchanged  chromi- 
hexathiocyanate  and  then  the  chromipentathiocyanate  were  separ¬ 
ately  precipitated  with  quinoline  sulphate.  Quinoline  chromi- 
aquopenta thiocyanate,  [Cr(CNS)5H20](C9H8N)2H20  forms  bluish- 
violet,  small,  well  developed  crystals,  readily  decomposed  by 
ammonia.  An  aqueous  solution  of  the  sodium  salt  was  obtained 
by  shaking  the  quinoline  salt  with  ether  and  aqueous  sodium 
acetate-acetic  acid  solution.  Its  colour  is  reddish-violet ;  the 
free  acid  in  ether  is  greenish -violet,  changing  to  green  as  it  decom¬ 
poses  into  the  tetrathiocyanato-acid.  The  rate  of  decomposition  of 
the  chromipentathiocyanato-ion  was  determined  in  aqueous  acid 
solutions  varying  from  pB=l  to  pH— 8.  The  stability  increases 
with  the  acid  strength ;  in  alkaline  solution  decomposition  is  rapid. 
A  solution  of  chromitetrathiocyanato-acid  was  prepared  from  the 
mixture  obtained  from  the  slow  drying  of  a  solution  of  hexaquo- 
chromic  thiocyanate  (loc.  cit.),  taking  advantage  of  the  fact  that 
the  neutral  trithiocyanate  is  extracted  by  ether  from  neutral 
solution,  the  tetrathiocyanate  only  after  acidification.  It  is  stable 
in  ether,  unlike  the  pentathiocyanate,  and  forms  a  green  ethereal 
solution.  In  water,  it  forms  a  reddish-violet  solution  and  is  quite 
stable  in  presence  of  acid.  No  well-defined  crystallised  salt  of  the 
chromitetrathiocyanato-acid  was  discovered;  the  quinoline  salt  is 
readily  soluble  and  the  quinine  and  strychnine  salts  form  blue, 
flocculent  precipitates  of  varying  composition.  E.  H.  E. 

Chromithiocyanates.  III.  Niels  Bjerrum  (Z.  anvrg.  Chem., 
1921,  119,  54 — 68). — This  paper  gives  an  account  of  the  methods 
used  for  the  analysis  of  complex  mixtures  of  chromithiocyanato- 
compounds  (preceding  abstracts).  Chromium  was  always  esti¬ 
mated  by  titration  with  thiosulphate  after  oxidation  to  chromate 
with  hydrogen  peroxide.  Titration  of  a  solution  of  complex 
chromithiocyanate  with  silver  nitrate  by  the  Volhard  method  gives 
the  total  of  ionic  thiocyanate  plus  that  present  as  chromi-tetra-, 
penta-,  and  hexa-thiocyanato-ions.  The  titrated  solution  is  then 
boiled  with  sodium  hydroxide  to  decompose  chromithiocyanato- 
complex  compounds  and  after  acidification  is  again  titrated  by  the 
Volhard  process.  The  second  titration  gives  all  the  thiocyanate 
present  in  the  form  of  chromi-mono-,  di-,  and  tri-thiocyanate  com¬ 
pounds  plus  three  thiocyanate  groups  for  each  molecule  of  the 
chromi-tetra-,  penta-,  and  hexa- thiocyanate  compounds.  This 
method  is  useful  only  for  determining  the  proportion  of  ionic  and 
of  total  complex  combined  thiocyanate  present.  The  ionic  thio¬ 
cyanate  can  also  be  determined  colorimetrically  with  an  accuracy 
of  5 — 10%  by  comparing  the  colour  given  with  ferric  nitrate  with 
standard  thiocyanate  solutions.  When  a  large  proportion  of 
complex  thiocyanato -chromium  compounds  is  present  their  colour 
makes  it  impossible  to  use  this  method.  The  different  complex 
compounds  are  estimated  as  follows.  Chromi-hexa-  and  penta- 
thiocyanato- compounds  are  precipitated  as  quinoline  salts,  and 
from  an  estimation  of  chromium  and  thiocyanate  in  the  mixture 
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the  proportion  of  each  can  be  estimated.  The  remaining  solution 
is  then  acidified  with  sulphuric  acid  and  extracted  with  ether,  after 
which  the  ether  is  again  extracted  with  an  aqueous  sodium  acetate- 
acetic  acid  solution.  In  this  way,  the  tri thiocyanate  is  obtained 
in  the  ether  and  the  tetrathiocyanate  in  the  aqueous  acetate  solution 
and  both  can  be  estimated.  The  original  aqueous  solution  now 
contains  chromium  thiocyanate  with  chromi-mono-  and  dithio- 
cyanato-compounds.  It  is  analysed  for  total  chromium  and  com¬ 
plex  combined  thiocyanate.  An  estimation  of  chromium  thio¬ 
cyanate  is  made  on  the  original  solution  by  adding  potassium 
sulphate  and  alcohol,  filtering,  and  analysing  the  precipitated 
chrome  alum..  A  small  proportion  of  chromium  present  as  44  con¬ 
cealed  basic  chromium  ”  cannot  be  estimated  in  presence  of  chromi- 
thiocyanato -compounds.  From  the  data  obtained  it  is  possible  to 
estimate  approximately  the  proportions  of  chromi-mono-  and  di- 
thiocyanato-compounds  present.  E.  H.  R. 

Chromithiocyanates.  IV.  Niels  Bjerrum  (Z.  anorg.  Chem ., 
1921,  119,  179 — 201 ;  cf.  preceding  abstracts). — Experiments 
were  made  to  study  the  equilibrium  between  different  complex 
chromi-thiocyanato-compounds  at  50°.  At  the  ordinary  tempera¬ 
ture,  the  velocity  of  formation  of  the  complex  compounds  is 
extremely  slow,  but  at  50°  it  proceeds  at  a  speed  convenient  for 
measurement.  The  reaction  was  followed  in  solutions  of  chromic 
nitrate  (0-01A7)  and  potassium  thiocyanate  containing  varying  pro¬ 
portions  of  the  latter,  by  means  of  conductivity  measurements,  and 
the  solutions  were  analysed  when  equilibrium  had  been  reached 
(cf.  Pt.  III).  Six  equilibrium  constants  are  involved,  corresponding 
with  the  series  of  six  reactions,  of  which  the  first  is  Cr(H20)6++  +  + 
CNS-=Cr(H20)5CNS+++H20,  and  the  last  Cr(H20)(CNS)5"+ 

CNS“  — Cr(CNS)6 - -(-H20.  These  constants  may  be  designated 

-£cr(CNS),  ^cr(CNS)2*”-^cr(CNS)eJ  and  the  values  found  are  328,  17-5, 
4*56,  T93,  0*81  and  0*41.  From  these  constants  can  be  calculated 
the  affinities  of  each  successive  thiocyanate  group  for  the  chromium 
atom.  These,  calculated  from  the  equation  A=RT  log  K  and 
expressed  in  gram-calories  are  3710, 1840,  970,  420,  —130  and  —570. 
From  the  equilibrium  constants  were  calculated  the  proportions 
of  each  of  the  complex  chromi-thiocyanato-compounds  which  will 
be  present  in  solution  in  chemical  equilibrium  for  concentrations  of 
ionic  thiocyanate  from  10~3  to  10  molar,  and  these  results  are  em¬ 
bodied  in  a  diagram  by  means  of  which  the  concentration  of  each 
complex  compound  can  be  found  when  the  thiocyanate-ion  con¬ 
centration  is  known.  A  curve  is  given  showing  the  relation  between 
the  concentration  of  ionic  thiocyanate  and  the  number  of  com¬ 
bined  thiocyanate  groups  per  atom  of  chromium.  At  100°,  equi¬ 
librium  is  reached  in  about  half  an  hour,  but  apparently  a  rather 
smaller  proportion  of  complex  compounds  is  present  at  equilibrium. 
On  the  other  hand,  a  solution  which  had  stood  for  several  years 
at  room  temperature  showed  a  greater  proportion  of  higher  complex 
compounds  than  a  solution  of  the  same  total  concentration  in 
equilibrium  at  50°.  E.  H.  R. 
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Preparation  of  Organic  Compounds  of  Boron  with  the 
Aid  of  Boron  Fluoride.  I.  Boron  Alkyls  and  Alkylboric 
Acids.  Erich  Krause  and  Rudolf  Nitsche  ( Ber .,  1921,  54, 
[5],  2784 — 2791). — Boron  trialkyls  are  prepared  readily  by  passing 
gaseous  boron  trifluoride  (prepared  from  potassium  borofluoride, 
boric  anhydride,  and  concentrated  sulphuric  acid  and  purified  by 
condensation  by  liquid  air  and  subsequent  fractionation  of  the 
liquefied  gas)  into  an  ethereal  solution  of  the  requisite  Grignard’s 
reagents.  They  are  isolated  by  distillation  of  the  crude  product 
of  the  reaction  (under  diminished  pressure,  if  necessary)  in  an 
atmosphere  of  nitrogen.  They  are  colourless,  mobile  liquids  with 
a  not  unpleasant  odour.  They  are  readily  oxidised  on  exposure 
to  air,  frequently  becoming  spontaneously  ignited.  They  can  be 
preserved  indefinitely,  even  if  exposed  to  light,  in  an  atmosphere 
of  nitrogen  in  sealed  tubes.  In  spite  of  their  relatively  high  boiling 
points,  they  are  readily  volatile  at  the  atmospheric  temperature. 
They  are  very  slowly  decomposed  by  water.  The  alkylboric  acids, 
Alk*B(OH)2,  are  most  conveniently  prepared  by  preserving  the 
boron  trialkyls  in  a  loosely-stoppered  flask  originally  filled  with 
nitrogen ;  in  consequence  of  the  inward  diffusion  of  air,  they  then 
become  oxidised  gradually  to  the  boronalkyl  oxides,  Alk’BIO, 
which  are  converted  by  crystallisation  from  a  small  quantity  of 
hot  water  into  the  .alkylboric  acids.  The  latter  are  crystalline 
compounds  which  are  very  soluble  in  the  usual  media.  They 
reduce  alcoholic  silver  nitrate  solution  when  warm,  but  not  in  the 
cold.  Their  volatility  is  remarkable. 

Boron  triisoamyl,  B(C5H11)3,  has  b.  p.  119°/14  mm.,  df'4  (vac.) 
0*7600,  dfG  (vac.)  0*7607,  rig*  1*42983,  rig*  1*43207,  rig*  1*43782, 
ng*  1*44254.  Boron  triisobutyl  has  b.  p.  86°/20  mm.,  188°/760  mm., 
df°  (vac.)  0*7380,  whence  df8  (vac.)  0*7400,  rig*  1*41652,  ng8 
1*41882,  ng£  1*42445,  rig8  1*42882.  Boron  tri-n-propyl ,  b.  p. 
60°/20  mm.,  156° /760  mm.,  has  df1  (vac.)  0*7024,  whence  df5 
(vac).  0*7225,  rig*  1*41129,  rig*  1*41352,  ng*  1*41895,  rig*  1*42354. 

iso Amylboric  acid,  C5H11*B(OH)2,  colourless,  rectangular  plates, 
m.  p.  169°,  iso butylboric  acid,  long,  colourless,  pointed  plates, 
m.  p.  112°,  and  n -propylboric  acid,  thick,  rectangular  plates,  m.  p. 
107°,  are  described.  H.  W. 

Constitution  of  Grignard’s  Compounds.  Julius  von 
Braun  (Ber.,  1921,  54,  [2?],  2687). — The  idea  that  the  primary 
product  of  the  interaction  of  a  Grignard  reagent  with  a  carbonyl 
compound  is  a  molecular  additive  product  (Meisenheimer  and 
Caspar,  A.,  1921,  i,  654)  has  been  advanced  previously  by  the 
author  (A.,  1918,  i,  107 ;  1920,  i,  30).  He,  however,  has  regarded 
the  addition  as  occurring  at  the  oxygen  atom,  whereas  Meisenheimer 
and  Caspar  consider  it  to  take  place  at  the  magnesium  atom. 

H.  W. 

Lignite  Producer  Tar.  S.  Ruhemann  (Ber.,  1921,  54,  [R]- 
2565 — 2568). — A  preliminary  account.  The  crude  tar  is  dehydr, 
ated,  freed  from  mechanical  impurities,  distilled  under  diminished 
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pressure  (about  20  mm.),  and  finally  treated  with  steam  at  100°.  The 
investigation  of  the  neutral  oils  and  phenols  is  confined  for  the 
present  to  the  steam  distillate,  whereas  the  total  vacuum  dis¬ 
tillate  is  used  for  the  examination  of  the  acids.  The  neutral  oil 
is  collected  in  a  number  of  fractions  between  83  and  166°/12  mm. 
The  separate  portions  are  characterised  by  a  pleasant  odour  and 
deep  blue  fluorescence  which  gives  place  after  a  time  to  a  dark 
brown  coloration.  They  all  contain  sulphur  (3*4 — 1‘8%)  which  is 
removed  only  to  a  small  extent  by  distillation  over  sodium,  but 
can  be  considerably  eliminated  by  treatment  with  sodium  in  boiling 
alcoholic  solution;  oxygen  is  also  present.  Further  purification 
is  conveniently  effected  by  agitating  them  with  methyl  alcohol, 
which  dissolves  the  greater  proportion  of  the  sulphur  and  the 
whole  of  the  oxygen  compounds  and  gives  a  residue  containing 
essentially  paraffins  and  naphthenes.  The  latter  are  readily 
destroyed  by  treatment  with  fuming  nitric  acid.  A  neutral 
fraction,  b.  p.  140 — 145°/ 12  mm.  when  treated  in  this  manner, 
yielded  a  product,  b.  p.  144 — 147°/12  mm.,  which  appears  to  be 
hexadecane  or  the  next  higher  homologue. 

The  portion  of  the  tar  soluble  in  sodium  carbonate  solution 
appears  to  contain  acids  of  the  series  CnH2?1_202  and  CnH27l_402, 
the  investigation  of  which  is  not  complete. 

The  sodium  hydroxide  extract  of  the  tar.  consists  essentially 
of  phenols  which  distil  at  88 — 178°/12  mm.,  with  considerable 
formation  of  pitch.  They  can  be  most  readily  separated  from 
one  another  by  conversion  into  the  arylurethanes,  NH2*C(>0*Ar? 
and  crystallisation  of  the  latter  from  a  mixture  of  benzene  and 
fight  petroleum.  Regeneration  is  effected  by  heating  the  esters 
when  they  are  decomposed  into  the  phenols  and  cyanic  acid.  The 
presence  of  cresol  and  its  three  next  higher  homologues  has  been 
established.  Phenol  appears  to  be  absent.  H.  W. 

Sulphuryl  Chloride.  I.  Influence  of  Catalysts  :  a  Con¬ 
venient  Method  of  Chlorinating  Benzene.  Oswald  Silberrad 
(T.,  1921,  119,  2029—2036). 

The  o-  and  p-Nitrobenzyl  Bromides.  Charles  Moureu 
and  Ralph  L.  Brown  {Bull.  Soc.  chim .,  1921,  [iv],  29,  1006 — 
1008). — o~Nitrobenzyl  bromide  may  readily  be  obtained  by  the 
action  of  either  hydrogen  bromide  or  phosphorus  pentabromide  on 
o-nitrobenzyl  alcohol  in  chloroform  solution  (cf.  Norris,  Watt,  and 
Thomas,  A.,  1916,  i,  461).  p-Nitrobenzyl  bromide  is  obtained 
with  a  30%  yield  by  the  direct  nitration  of  benzyl  bromide  (cf. 
Lyons  and  Reid,  A.,  1917,  i,  559).  W.  G. 

The  Action  of  Cupric  Chloride  on  Organometallic  Deriv¬ 
atives  of  Magnesium.  Eustace  Ebenezer  Turner  (J.  Roy. 
Soc.  New  South  Wales ,  1920,  54,  37 — 39). — The  method  of  preparing 
diphenyl  by  the  interaction  of  magnesium  phenyl  bromide  in 
ethereal  solution  and  anhydrous  cupric  chloride  (cf.  T.,  1919,  115, 
559)  was  found  to  be  successful  for  the  preparation  of  1  :  l'-ditolyl, 
but  could  not  be  used  for  coupling  two  dissimilar  groups. 
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Cupric  chloride  did  not  react  with  the  magnesium  derivatives 
of  halogenated  fatty  acids  to  give  succinic  acids,  but  ethyl  a-bromo- 
butyrate  reacted  in  ethereal  solution  with  magnesium  and  cupric 
chloride,  giving  ethyl  5-diethylsuccinate.  W.  G. 

The  Behaviour  of  Azo-compounds  and  their  Salts  with 
Aromatic  Hydrocarbons  and  Aluminium  Chloride.  Rudolph 
Pummerer  and  Joseph  Binapfl  (Ber.,  1921,  54,  [2?],  2768 — 2784). — 
An  attempt  has  been  made  to  extend  Scholl’s  condensations  with 
aluminium  chloride  in  the  anthracene  and  naphthalene  series  to 
the  benzene  series  by  carrying  out  the  reactions  in  presence  of  a 
substance,  such  as  azobenzene,  capable  of  undergoing  hydro¬ 
genation.  It  is  uncertain  whether  diphenyl  is  formed,  for  the 
greater  part  of  the  benzene  is  converted  into  viscous,  high  molecular 
condensation  products,  thus  benzene  and  aluminium  chloride 
begin  to  react  at  40°,  but  no  gaseous  hydrogen  can  be  detected. 
Bisdiphenylene-ethylene,  however,  when  dissolved  in  dry  xylene, 
b.  p.  135 — 138°,  and  treated  with  five  equivalents  of  aluminium 
chloride  for  twelve  hours  at  35 — 40°,  is  converted  into  bisdiphenyl- 
ene-ethane  (67%  yield),  long,  glistening  needles  from  benzene  and 
alcohol,  m.  p.  238‘5 — 239°.  The  hydrogenating  action  of  dry 
benzene,  free  from  thiophen,  and  aluminium  chloride  on  azobenzene 
for  three-quarters  of  an  hour  at  60°  results  in  the  formation  of 
hydrazobenzene  in  1§%  yield.  In  presence  of  hydrogen  chloride, 
phenylation  occurs  with  the  formation  of  aminodiphenyl,  m.  p. 
53°,  in  a  yield  of  70 — 80%,  together  with  10%  of  benzidine,  some 
aniline,  and  7 — 10%  of  an  oxidisable  substance  which  is  possibly 
a  semidine  base.  The  course  of  the  reaction  in  the  formation  of 
the  aminodiphenyl  is  probably  as  follows  :  NPh.#NPh+C6H6  — >■ 
NHPh-NH*C6H4Ph ;  NHPh-NH*C6H4Ph  ->  NPh:N-C6H4Ph ; 

NPh:N-C6H4Ph+C6H6  — ►  C6H4Ph-NH*NH-C6H4Ph; 
C6H4Ph-NH-NH-C6H4Ph+2H  2C6H4Ph-NH2 ; 
which  is  equivalent  to  :  NPhINPh+2C6H6=2C6H4Ph*NH2. 

This  reaction  is  not  limited  to  the  use  of  azobenzene  and  benzene, 
for  a  similar  reaction  proceeds  even  more  readily  when  the  latter 
is  replaced  by  toluene  or  xylene.  F.  M.  R. 

The  Alleged  Hexavalency  of  Carbon  in  Carbonium  and 
Dyestuff  Salts.  A.  Hantzsch  (Ber.,  1921,  54,  [B],  2569-- 
2572). — Kehrmann’s  theory  of  the  hexavalency  of  carbon  in 
carbonium  salts  (A.,  1918,  i,  311)  is  refuted,  and  is  shown  to  be 
entirely  lacking  in  experimental  support.  The  extension  of 
Kehrmann’s  theory  to  the  yellow  salts  obtained  from  fuchsonimon- 
ium  chloride  and  to  the  salts  of  aminoazo -colouring  matters 
(A.,  1917,  i,  593)  is  equally  unsound.  F.  M.  R. 

The  Constitution  of  Carbonium  Salts.  A.  Hantzsch 
(Ber.,  1921,  54,  [B],  2573 — 2613). — Determination  of  the  absorption 
spectra,  conductivity  measurements,  and  chemical  investigation 
show  the  existence  of  only  two  sharply -defined  groups  of  triphenyl- 
methane  derivatives,  which  are  interconvertible,  and  which  give 
rise  to  equilibrium  mixtures.  In  addition  to  the  normally- con- 
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stituted,  colourless,  non-conducting  triphenylmethane  compounds 
there  exist  only  the  well-characterised,  anomalous,  yellow  con¬ 
ducting  triphenylcarbonium  salts,  which  may  be  recognised  by 
their  absorption  spectra.  The  latter  compounds  are  not  to  be 
regarded  as  compounds  which  possess  “  ionisable  55  carbon  valencies, 
or  individual  unsaturated  carbon  atoms,  or  quinonoid  or  quinolide 
rings,  as  has  been  the  case  hitherto,  but  are  to  be  regarded  as 
carbonium  salts  similarly  constituted  to  the  azonium,  phosphonium, 
oxonium,  and  thionium  salts.  As  is  usually  the  case  with  -onium 
haloids,  two  series  of  isomeric  halogen  derivatives  exist  in  the  case 
of  the  carbonium  compounds,  viz.,  pseudo-salts  with  a  direct 
non-ionising  linking  of  the  halogen  atom,  such  as  X*C(C6H5)3, 
and  true  salts  with  an  indirect  ionising  linking  of  the  halogen  atom, 
such  as  [C(C6H5)3]X. 

Under  suitable  conditions  the  compounds  are  partly  isomerised 
when  dissolved  in  inert  solvents  with  the  formation  of  an  equilibrium 
mixture,  thus  : 

Br*C(C6H5)3  —  [C(C6H5)3]Br, 

the  tendency  being  towards  the  formation  of  the  pseudo-salt.  The 
more  readily  and  completely  the  halogen  atom  forms  complex 
anions  with  chemically  active  substances,  the  greater  the  tendency 
of  the  equilibrium  towards  the  formation  of  the  carbonium  salt 
containing  the  complex  kation  [C(C6H5)3]. 

Even  the  carbonium  perchlorate  in  an  inert  solvent  such  as 
chloroform  is  converted  into  the  pseudo -salt  with  the  formation 
of  the  equilibrium  mixture  : 

[C(C6H5)3]C104  —  C103-0-C(C6H5)3. 

Ether,  in  suitable  concentrations,  converts  all  the  equilibrium 
mixtures  into  colourless  solutions  of  the  pseudo-salts,  but,  in  the 
case  of  the  pseudo-perchlorate,  when  the  ether  is  removed,  iso¬ 
merisation  occurs  and  the  true  salt  is  formed.  The  chemical 
behaviour  of  carbonium  salts  also  can  only  be  explained  by  the 
complex  formula  [C(C6H5)3]X.  As  is  the  case  with  all  groups 
attached  directly  to  the  central  atom  of  a  complex  kation,  the 
benzene  nucleus  in  carbonium  salts  cannot  be  detected  by  its 
usual  reactions,  such  as  bromination,  sulphonation,  or  nitration. 
The  carbonium  salts  are  structurally  related  to  the  diazonium  salts, 
as  is  shown  by  the  common  possession  of  several  characteristic 
reactions ;  for  example,  alcohol  converts  triphenylcarbonium  salts 
into  triphenylmethane  in  a  similar  manner  to  the  conversion  of 
benzenediazonium  salts  into  benzene. 

The  yellow  salts  of  rosaniline  dyes  formed  in  strongly  acid 
solution  are  also  carbonium  salts,  thus  pararosaniline  forms  tri- 
anilino-sulphato- carbonium  sulphate,  [C(C6H4*NH3*S04H)3]S04H. 

F.  M.  B. 

The  Coloured  Alkali  Salts  of  Triphenylmethane,  and 
Triphenylmethyl  as  an  Amphoteric  Ion.  A.  Hantzsch 
Ber.,  1921,  54,  [2?],  2613 — 2620). — The  proof  that  the  coloured 
salts  of  triphenylcarbinol  are  true  -onium  salts  (cf.  preceding 
abstract)  in  which  the  triphenylmethyl  residue  functions  as  a 
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kation  leads  to  the  conclusion  that  the  coloured  alkali  salts,  such 
as  triphenylmethyl-sodium,  are  neither  true  triphenylm ethane 
derivatives  with  an  ionisable  carbon  valency  nor  quinonoid  com¬ 
pounds,  but  are  also  complex  salts  in  which  the  triphenylmethyl 
residues  function  as  an  anion,  thus  : 


In  the  same  manner  that  the  neutral  triphenylmethyl  residue 
in  the  colourless,  non-conducting  triphenylmethyl  compounds, 
R-C(C6H5)3,  acts  as  kation  in  combination  with  strongly  negative 
acidic  residues  or  anions,  it  acts  as  anion  when  combined  with 
strongly  positive  metals  or  kations.  Consequently,  alkali  and 
tetra-alkylammonium  salts  (I)  are  chemically  similarly  constituted 
to  the  triphenylcarbonium  salts  (II),  although  oppositely  charged  : 

C6H5-C<^H5l'(Naj  or  Nr4)  [ C6H5-C<W|  (X)' 

(I.)  (II.) 

Just  as  the  triphenylcarbonium  salts  are  derived  from  the 
similarly  coloured  true  base,  [C(C6H5)3]OH,  which  is  spontaneously 
isomerised  to  the  colourless  pseudo-base,  HO*C(C6H5)3,  so  the 
coloured  alkali  salts  are  derived  from  the  true  colour  acid, 
[C(C6H5)3]H,  which  is  spontaneously  isomerised  to  the  colourless 
pseudo-acid,  H*C(C6H5)3.  j  i 

There  is,  therefore,  an  analogy  with  the  aci-trinitromethane 
salts,  and  consequently  the  coloured  metallic  salts  of  triphenyl- 
methane  are  aci-  triphenylmethane  salts.  Colourless  pseudo - 
metallic  salts,  such  as  MgCl*C(C6H5)3,  or  Zn(CH2*C6H5)3,  also 
exist  and  correspond  with  the  colourless  pseudo- haloid  salts, 
X-C(C6H5)3.  F.  M.  R. 

The  So-called  Halochromism  of  Triphenylmethane  Deriv¬ 
atives.  A.  Hantzsch  ( Ber .,  1921,  54,  [J5],  2620 — 2627). — A.  von 
Baeyer’s  conception  of  halochromism  rests  on  a  purely  empirical 
basis  and  merely  expresses  the  fact  that  certain  colourless  sub¬ 
stances  are  converted  into  coloured  salts  by  means  of  colourless 
acids  or  bases,  without  explaining  the  phenomenon.  In  the  author’s 
opinion,  halochromism  is  produced  by  a  discontinuous  chemical 
reaction  resulting  in  an  alteration  in  structure,  such  as  the  alternate 
transition  between  an  ionogenic  and  non-ionogenic  linking,  that 
is,  isomerism  between  electrolytes  and  non -electrolytes.  As  it 
has  been  shown  by  optical  measurements  that  normal  salt  forma¬ 
tion  from  true  acids,  which  occurs  without  any  structural  alteration, 
is  an  optically  indifferent  process,  it  follows  that  halochromism 
does  not  occur  without  structural  alteration.  Kauffmann’s  recent 
work  on  the  derivation  of  valency  laws  (A.,  1920,  i,  50)  is  discussed 
and  his  deductions  are  refuted.  F.  M.  R. 

The  Co-ordination  Number  of  Carbon.  A.  Hantzsch 
(Ber.,  1921,  54,  [B],  2627 — 2633). — As  the  haloid  pseudo-salts  of 
triphenylmethyl  are  isomerised  under  suitable  conditions  to  the 
true  triphenylcarbonium  haloids,  it  follows  that  the  normally 
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quadrivalent  carbon  atom  in  the  former  possesses  the  co-ordination 
number  3  in  the  latter  : 

M5>c-c6Hs~ . 

J 

Carbon  retains  this  co-ordination  number  also  in  all  other  electro¬ 
lytes  in  which  it  is  the  central  atom  of  kations  or  anions,  for  example, 
in  the  yellow  carbonium  salts  which  contain  more  than  two  equiv¬ 
alents  of  acid  to  one  of  base,  such  as  [C(C6H4vNH3'S04H)3]S04H, 
and  in  the  red  anions  of  the  alkali  salts,  such  as  [CH2*C6H5]Na, 
[CH(C6H5)2]Na,  [C(C6H5)3]Na,  etc.  Under  suitable  conditions,  the 
co-ordination  number  of  carbon  in  the  kation  of  the  carbonium 
salts  can  be  raised  from  3  to  4,  particularly  in  media  which  dissolve 
these  salts  without  decomposition,  thus  : 


X-C(C6H5)3 


X 


rc6H 

Lc6H 


C6H5  * 

C6H5-OH 


CIO, 


F.  M.  R. 


Catalytic  Oxidation  of  Naphthalene.  C.  R.  Downs  (U.S. 
Pat.  1374722). — Naphthalene  vapour  is  partly  oxidised  to  form 
phthalic  anhydride  by  subjecting  it  to  the  action  of  an  oxidising 
gas  such  as  air  at  a  temperature  of  about  450°  in  the  presence  of 
aluminium  oxide  as  a  catalyst.  Chemical  Abstracts. 


Catalytic  Oxidation  of  Fluorene.  J.  M.  Weiss  and  C.  R. 
Downs  (U.S.  Pat.  1374695). — Fluorenone  is  produced  by  oxidising 
fluorene  vapour  with  air  at  a  temperature  of  300 — 700°  in  the 
presence  of  a  catalytic  metal  oxide.  Chemical  Abstracts. 


Determination  of  the  Melting-  and  Boiling-points  of 
Anthracene,  Phenanthrene,  and  Carbazole.  W.  Kirby  (J. 
Soc.  Chem.  Ind .,  1921,  40,  274t). — Determinations  of  the  melting- 
and  boiling-points  of  anthracene,  phenanthrene,  and  carbazole, 
using  specially  purified  materials,  gave  the  following  results  : 
anthracene,  m.  p.  218°,  b.  p.  340°;  phenanthrene,  m.  p.  101°, 
b.  p.  332°;  carbazole,  m.  p.  247°,  b.  p.  351'5°.  Earlier  recorded 
values  were  generally  lower  in  the  case  of  the  melting-points  and 
higher  in  the  case  of  the  boiling-points.  G.  W.  R. 

o-Quinones  and  1  : 2-Diketones.  IV.  Synthesis  of  Ace- 
naphthene.  A.  Sciionberg  ( Ber .,  1921,  54,  [R],  2838 — 2839).— 
A  preliminary  note.  A  suitable  synthesis  of  acenaphthene  and  its 
derivatives  has  not  been  described  previously.  It  is  now  shown 
that  acenaphthenedisemicarbazone  gives  a  50%  yield  of  acenaph¬ 
thene  when  heated  at  200°  with  a  solution  of  sodium  in  alcohol 
(cf.  Wolff,  A.,  1912,  i,  988).  The  application  of  the  synthesis  to 
derivatives  of  acenaphthene  is  being  investigated.  H.  W. 

New  Derivatives  of  Diphenylamine.  A.  V.  Blom  (Helv. 
Chim.  Acta ,  1921,  4,  1036 — 1039).— The  following  new  derivatives 
of  diphenylamine  are  described  :  4' -Chloro-2  :  4 -dinitrodiphenyl- 

amine,  orange-red  needles,  m.  p.  166°,  which  on  reduction  with 
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sodium  sulphide  and  alcohol  yields  4/ -chloro-4:-nitro-2-amino- 
diphenylamine ,  brownish -violet  needles,  m.  p.  177° ;  2  :  4 -dinitro- 
4:' -ethoxy diphenylamine,  glistening,  red  plates,  m.  p.  119 — 120°, 
which  on  reduction  yields  4- nitro-^-amino-M -ethoxy  diphenylamine , 
brown  plates,  m.  p.  153°;  2  :  4:-dinitroA' -methoxydiphenylamine, 
dark  red,  glistening  needles,  m.  p.  140°;  4  :  4' -dichloro-2-nitro- 
diphenylamine,  reddish-brown,  glistening  needles,  m.  p.  149 — 150°. 

In  an  attempt  to  prepare  carbazole  derivatives,  the  above  nitro- 
aminodiphenylamine  derivatives  were  converted  into  the  azimines, 
but  nitrogen  could  not  be  removed  from  the  latter;  4' -chloroA- 
nitrophenylaziminobenzene ,  forms  brown  needles,  m.  p.  212 — 213°, 
and  on  reduction  and  acetylation  yields  4' -chloroA-acetylamino- 
phenylaziminobenzene ,  silvery  needles,  m.  p.  above  300° ;  4:-nitroA'  - 
ethoxy phenylaziminobenzene,  crystallised  in  pale  brown  needles, 
m.  p.  145—146°.  F.  M.  R. 

The  History  of  the  Blue  Oxidation  Product  from  Diphenyl- 
amine.  F.-  Kehrmann  and  St.  Micewicz  (Helv.  Chim.  Acta , 
1921,  4,  949). — Blom’s  view  (A.,  1921,  ii,  664)  that  the  cause  of 
the  colour  reaction  between  diphenylamine,  nitric  acid,  and  sulphuric 
acid  is  still  undecided  is  corrected  (cf.  Wieland  and  Muller, 
A.,  1913,  i,  1386;  Kehrmann  and  Micewicz,  A.,  1912,  i,  1020). 
The  authors,  in  their  former  publication  ( loc .  cit.),  attributed  the 
discovery  of  this  reaction  to  Merz  and  Weith  (Ber.,  1872,  5,  283), 
whereas  it  was  actually  due  to  A.  W.  Hofmann  ( Annalen ,  1864, 
132,  165).  F.  M.  R. 

Ketens.  XXXVII.  Ketenimine  Derivatives.  H.  Staudin- 
ger  and  E.  Hauser  (Helv.  Chim.  Acta ,  1921,  4,  887 — 896).— It 
has  been  shown  previously  (Staudinger  and  Meyer,  A.,  1920,  i,  228) 
that  a  ketenimine  derivative  is  prepared  by  the  action  of  triphenyl- 
phosphinephenylimine  with  diphenylketen  thus  :  PPh3!NPh  + 
CPh2!CIO  — >  PPh3!0+EPh2!C!NPh.  The  same  substance  can  also 
be  obtained  from  triphenylphosphinediphenylmethylene  and  phenyl  - 
carbimide:  PPh3:CPh2+NPh:CO  — >  PPh30+CPh2:CINPh.  The 
former  reaction  occurs  with  greater  readiness  and  smoothness, 
however,  and  has  now  been  subjected  to  an  extended  examination. 
Differently  substituted  keten^,  which  in  other  reactions  exhibit 
such  unusual  diversity,  react  with  about  equal  ease  with  phos- 
phineimine  derivatives.  On  the  other  hand,  diphenylketen  reacts 
much  more  readily  with  alkylated  than  with  arylated  phosphine- 
imines  (cf.  Staudinger  and  Hauser,  this  vol.,  i,  68).  When  the 
act  is  considered  that  the  replacement  of  the  carbonyl  by  the 
CIN’R  group  usually  causes  enhanced  activity,  it  is  remarkable 
to  find  that  the  ketenimine  compounds  are  highly  stable.  They 
do  not  suffer  autoxidation  and  do  not  unite  with  unsaturated 
compounds.  They  are  generally  stable  towards  water  and  alcohol, 
but  are  hydrolysed  by  acids  to  the  corresponding  acid  amides. 
They  react  fairly  readily  with  aniline  and  phenylhydrazine,  but 
much  less  vigorously  than  do  the  ketens.  On  the  other  hand,  the 
ease  with  which  the  simple  ketenimines  undergo  polymerisation  is 
surprising  in  such  stable  substances. 
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Dipheny  Ike  tenpheny  limine,  CPh2ICINPh  (loc.  cit .),  is  converted 
by  aniline  into  dipheny lacetodiphenylami dine,  m.  p.  114°,  and  by 
phenylhydrazine  into  the  compound,  CHPh2,C(IN*NHPh)*NHPh, 
m.  p.  117°.  It  undergoes  autoxidation  at  150°,  partly  in  accord¬ 
ance  with  the  scheme  :  CPh2IC!NPh+02  — >  COPh2+0!C!NPh. 
Triphenylphosphinemethylimine  and  diphenylketen  give  triphenyl- 
phosphine  oxide  and  diphenylketenmethylimine ,  CPh2!C!NMe,  a 
yellow  liquid,  b.  p.  120° /0*2  mm.,  which  could  not  be  obtained 
quite  pure.  It  is  a  very  stable  substance  which  shows  little  ten¬ 
dency  towards  polymerisation;  it  is  converted  by  concentrated 
hydrochloric  acid  into  diphenylacetomelhylamide,  colourless  crystals, 
m.  p.  164*5°.  In  contrast  with  dipheny lketenaphtheny limine,  the 
methyl  compound  unites  with  methyl  iodide,  but  the  methiodide 
has  not  been  examined  further.  Dimethylketenphenylimine , 
CMe2!CINPh,  is  a  pale  yellow  liquid,  b.  p.  98 — 100° /1 2  mm. ;  it 
is  transformed  by  concentrated  hydrochloric  acid  into  ^obutyr- 
anilide,  m.  p.  104°.  Ketenphenylimine ,  CH2!C!NPh,  a  colourless, 
mobile  liquid,  b.  p.  35°/0*l  mm.,  which  solidifies  to  a  colourless, 
crystalline  mass  at  about  —40°,  is  prepared  from  triphenylphos- 
phinephenylimine  and  keten  in  light  petroleum  solution  at  — 20°. 
It  readily  becomes  polymerised  to  a  black,  amorphous  solid  when 
preserved,  but  is  otherwise  surprisingly  stable ;  it  does  not  appear 
to  react  with  water,  alcohol,  benzaldehyde,  dimethylaminobenz- 
aldehyde,  benzylideneaniline,  thioberizophenone,  azidocarboxylic 
ester,  or  quinoline  and  carbon  disulphide.  Concentrated  hydro¬ 
chloric  acid  transforms  it  immediately  into  acetanilide.  Keten - 
ethylimine ,  CH2!CH*NEt,  could  not  be  isolated  with  certainty  by 
reason  of  the  readiness  with  which  it  polymerises  even  at  —20°. 
Ethyl  phenyliminekeiendicarboxylate ,  NPhICIC(C02Et)2,  forms  colour¬ 
less  crystals,  m.  p.  80 — 83° ;  it  is  much  more  sensitive  to  moisture 
than  the  products  described  above.  H.  W. 


The  2-Methylnaphthalene  Series.  K.  Fries  and  W.  Lohmann 
(Ber.,  1921,  54,  [5],  2912 — 2924). — Previous  experiments  have 
shown  that  1- methyl- (3 -naphthol  is  very  readily  converted  into 
derivatives  of  1  :  2 -dihydronaphthalene  under  the  influence  of  mild 
oxidising  agents  (A.,  1906,  i,  190).  Under  similar  conditions, 
4-chloro-2-methyl-a-naphthol  is  transformed  into  2-methyl- 1  :  4- 
naphthaquinone . 

2-Methyl-a-naphthylamine  is  prepared  conveniently  by  reducing 
l-nitro-2-methylnaphthalene  with  tin  and  hydrochloric  acid  and 
is  converted  by  chlorine  in  the  presence  of  glacial  acetic  and  fuming 
hydrochloric  acids  into  l-keto-2-methyl-2  :  3  :  4  :  4c-tetrachlorotetra - 


hydronaphthalene ,  C61I4<C 


CO 


-CMeCl 


CC12-CHC1 


colourless,  prismatic  crystals, 


m.  p.  118°.  The  latter  is  attacked  but  slowly  by  reducing  agents, 
and  does  not  liberate  iodine  from  potassium  iodide.  It  is  con¬ 
verted  by  stannous  chloride  in  glacial  acetic  acid  solution  into 
4-chlor o -2-methyl -cn-naphthol,  colourless  needles,  m.  p.  104*5°  ( acetate , 
needles,  m.  p.  87°),  which  is  oxidised  by  an  excess  of  aqueous  ferric 
chloride  (less  readily  by  hydrogen  peroxide,  nitrous  or  nitric  acids) 
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to  2-methyl-l  :  4 -naphthaquinone,  long,  yellow  needles,  m.  p.  104°; 
the  quinone  is  prepared  more  easily  by  the  oxidation  of  a  solution 
of  2 -methyl- a-naphthylamine  sulphate  in  boiling  glacial  acetic  acid 
with  hydrogen  peroxide.  It  is  reduced  by  stannous  chloride  in 
the  presence  of  glacial  acetic  acid  to  1  :  4c-dihydroxy-2-methyl- 
naphthalene ,  colourless  needles,  m.  p.  (indefinite)  160°,  after  incipient 
darkening  at  about  120°  ( diacetate,  prisms,  m.  p.  113°).  Chlorine 
converts  the  quinone  or  quinol  into  2  :  3-dichloro-l  :  4:-diketo-2- 


meihyltetrahydronaphthalene,  C6H4<C 


COCMeCl 
COCHC1  ’ 


small,  pale  yellow 


crystals,  m.  p.  45-5°,  which  is  transformed,  slowly  by  stannous 
chloride  and  boiling  glacial  acetic  acid  but  more  rapidly  by  hot 
concentrated  sulphuric  acid,  into  3-chloro-2-methyl-\  :  4c-naph- 
thaquinone ,  dark  yellow  needles,  m.  p.  153°.  It  is  remarkably 
stable  towards  aniline.  Reduction  with  stannous  chloride  trans¬ 


forms  it  into  3-chloro-l  :  4- dihydroxy -2-methylnaphthalene ,  long 
needles,  m.  p.  (indefinite)  160°,  after  darkening  at  130°  (diacetate , 
slender,  colourless  needles,  m.  p.  194°).  The  action  of  bromine  on 
2-methyl-l  :  4-naphthaquinone  gives  a  mixture  of  3-bromo -2-methyl  - 

1  : 4 -naphthaquinone,  yellowish- brown  needles,  m.  p.  151°,  and 

2  :  3-dibromo-l  :  k-diketo-2-methyltetrahydronaphthalene, 


r  tt  ^CO*CMeBr 
6  *TO-CHBr  ’ 


coarse,  pale  yellow  prisms,  m.  p.  107°.  3-Bromo-l  :  k-dihydroxy-2 - 
methylnaphthalene  crystallises  in  colourless  prisms  or  needles,  which 
darken  above  95°,  but  do  not  appear  to  melt  (diacetate,  colourless 
needles,  m.  p.  209°). 

If  hydrogen  peroxide  is  added  cautiously  to  a  solution  of  2-methyl- 
a-naphthylamine  sulphate  in  boiling  glacial  acetic  acid,  the  separa¬ 
tion  of  4  :  4' -diamino-3  :  3 ' -dimethyldinaphthyl  sulphate  is  observed. 
The  free  base  forms  colourless,  prismatic  crystals,  m.  p.  213°  (diacetyl 
derivative,  m.  p.  above  300°).  The  presence  of  two  free  amino- 
groups  in  the  molecule  is  proved  by  its  conversion  into  the  di- p- 
nitrobenzylidene  compound,  C36H2604N4,  small  red  crystals. 


Chromo-isomeric  Silver  Salts  of  Pentabromophenol,  and 
a  Theory  of  Chromo-isomerism  of  Solid  Compounds. 

Howard  J.  Lucas  and  Archie  R.  Kemp  (J.  Amer.  Chem.  Soc ., 
1921,  43,  1654 — 1665). — The  silver  salt  of  pentabromophenol 
exists  in  two  forms,  one  pink  and  the  other  colourless,  and  in  both 
forms  silver  is  linked  to  oxygen.  The  moist  pink  salt  is  converted 
into  the  more  stable,  colourless  form  on  heating  or  in  the  presence 
of  a  small  amount  of  alcohol  or  of  ammonia.  If  treated  with 
stronger  aqueous  ammonia,  it  is  converted  into  a  white  ammoniate , 
C6Br5*0*NH4,C6Br50Ag,2NH3,H20,  which  changes  into  a  yellow 
ammoniate ,  C6Br5*OAg,2NH3,  when  warmed  with  stronger  ammonia 
solutions.  The  pink  salt  is  more  reactive  than  the  white  salt. 
Thus  with  ethyl  iodide  it  more  readily  gives  the  ethyl  ether,  and 
it  more  rapidly  absorbs  ammonia  from  an  atmosphere  containing  it. 

To  explain  these  facts,  a  new  theory  of  chromo -isomerism  is 
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proposed,  on  the  basis  of  which  the  wave-length  of  the  light  ab¬ 
sorbed  by  a  substance  will  change  as  the  electrostatic  environment 
of  the  absorbing  atoms  or  ions  changes,  and  will  be  longest  when 
the  electrostatic  fields  are  the  strongest.  This  theory  offers  a 
satisfactory  explanation  of  the  yellow  colour  of  aqueous  solutions 
of  the  colourless  sodium  pentabromophenoxide,  of  the  colour  of 
the  two  forms  of  the  silver  salt,  and  of  the  yellow  colour  of  the 
ammoniate  of  the  latter.  Absorption  of  light  in  these  cases  is 
attributed  to  the  isorropesis  of  the  benzene  ring,  which  is  un¬ 
doubtedly  a  factor  in  colour  production  in  other  benzene  derivatives. 

The  theory  offers  a  satisfactory  explanation  of  the  different 
colours  of  polymorphic  forms  of  inorganic  compounds  such  as 
mercuric  iodide,  thallous  iodide,  etc.  The  more  symmetrical 
form  is  the  darker  coloured  because  the  electrostatic  fields  about 
the  atoms  are  stronger  in  the  more  symmetrical  forms.  W.  G. 

Production  of  Picric  Acid  from  the  Sulphonic  Acids  of 
Phenol.  Ruth  King  (T.,  1921,  119,  2105 — 2119). 

Preparation  of  p-Methylaminophenol.  Society  of  Chemical 
Industry  in  Basle  (Swiss  Pat.,  88561;  from  Chem .  Zentr .,  1921, 
iv,  803 — 804). — ^-Arylsulphonamidophenyl  esters  of  the  formula 
AcybO’CgH^NH'SO^Aryl  are  methylated  on  the  A-hydrogen 
atom  and  the  monomethyl  derivatives  thus  obtained  are  hydro¬ 
lysed  to  form  p-methylaminophenol  by  the  usual  methods.  By 
treatment  of  4-toluenesulphonamidophenyl  toluenesulphonate, 
C6H4Me'S02*NH*C6H4'0*S02*C6H4Me,  with  sodium  hydroxide  solu¬ 
tions,  the  sodium  salt  is  obtained  as  leaf -like,  white  crystals.  This 
is  heated  with  methyl  alcohol  and  methyl  chloride  under  pressure 
for  a  few  hours  at  100 — 120°,  whereby  4 -toluenesulphonmethylamido- 
phenyl  toluenesulphonate  is  obtained;  it  forms  needles,  m.  p.  162°. 
This  is  heated  with  70%  sulphuric  acid,  and  by  cautious  addition 
of  water  to  the  brown  product  a  clear  solution  is  obtained,  which  is 
heated  with  dilute  sodium  carbonate  solution,  p -methylaminophenol 
is  extracted  from  the  weak  alkaline  solution  with  ether. 

G.  W.  R. 

Metallic  Derivatives  of  Nitrophenolic  Compounds.  II. 
Some  Nitrotolyloxides  of  Metals  of  Group  II.  Dorothy 
Goddard  and  Archibald  Edwin  Goddard  (T.,  1921,  119,  2044 — 
2048). 

Thymol  from  Nitrocymene.  R.  M.  Cole  (U.S.  Pat.,  1378939). 
— Thymol  is  prepared  by  electrolytic  reduction  of  nitrocymene 
and  diazotisation  and  reduction  of  the  resulting  2 -amino -5 -hydroxy- 
l-methyl-4-{$opropylbenzene.  Chemical  Abstracts. 

Preparation  of  Thymol,  Menthone,  and  Menthol  from 
Eucalyptus  Oils.  Henry  G.  Smith  and  A.  R.  Penfold  (J.  Roy . 
Soc.  New  South  Wales ,  1920,  54,  40 — 47 ;  cf.  T.,  1921,  119,  779). — 
Piperitone,  a  natural  constituent  of  certain  eucalyptus  oils  ( loc . 
cit .),  when  oxidised  with  ferric  chloride  and  acetic  acid,  gives  a 
25%  yield  of  thymol.  When  reduced  by  hydrogen  in  the  presence 
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of  nickel  at  175 — 180°,  piperitone  gives  an  almost  quantitative 
yield  of  menthone,  which  on  further  treatment  with  sodium  in 
aqueous  ether  gives  menthol.  W.  G. 


Oxonium  Salts  from  Phenol  Ethers  and  Phenols.  I. 
Nitrosophenol  Dyes.  IV.  F.  Kehrmann,  H.  Decker,  and 
B.  Solonina  (Ber.,  1921,  54,  [B],  2427 — 2435). — With  refer¬ 
ence  to  Decker  and  Solonina ’s  quinonoid  oxonium  formula  for 
Kehrmann  and  Messinger’s  colour  salt  from  thymol  ethyl  ether 
(A.,  1902,  i,  767),  Meyer  and  Billroth  (A.,  1920,  i,  37)  state 
that  the  compound  was  not  purified  by  crystallisation,  and  that 
the  constitution  of  the  diphenylamine  derivative  obtained  by 
reduction  was  not  definitely  proved.  These  assertions  are  con¬ 
troverted  by  the  authors,  who  apply  the  oxonium  theory  to  explain 
the  constitution  of  other  similar  compounds.  T.  H.  P. 


Oxonium  Salts  from  Phenol  Ethers  and  Phenols.  II. 
Decomposition  of  Oxonium  Salts  from  Thymol  Ethyl  Ether 
and  from  Anisole  by  Water  or  Substances  of  Alkaline 
Reaction.  F.  Kehrmann,  H.  Decker,  and  Ch.  Schmajewski 
(Ber.,  1921,  54,  [B],  2435 — 2440). — The  authors  have  investigated 
further  the  red  compounds  obtained  from  oxonium  salts  by  the 
action  of  basic  compounds  or  water  (Decker  and  Solonina,  A., 
1902,  i,  767). 

In  this  way,  Kehrmann  and  Messing er’s  blue  nitrate, 

Me  Me 


N03-0Et:<^  ^>=NO 


/  \0Et,HN03 

Pr  “Pr 

(cf.  Meyer  and  Billroth,  A.,  1920,  i,  37),  yields  a  mixture,  from 
which  the  following  two  compounds  have  been  isolated  :  (1)  Thy- 
moindophenol  ethyl  ether  (Decker  and  Solonina,  loc.  cit.),  and. 
(2)  a  small  proportion  of  a  compound,  crystallising  in  pale  orange- 
yellow  needles,  m.  p.  125 — 126°,  and  of  unknown  constitution;  the 
expected  diethyl  ether  of  dithymylnitric  oxide  was  not  detected. 

When  dianisylnitric  oxide  is  prepared  by  the  action  of  pyridine 
on  the  perchlorate  of  the  blue  compound  formed  by  nitration  of 
anisole  (Meyer  and  Billroth,  loc.  cit.),  it  is  accompanied  by  indo- 

phenol  oxide  monomethyl  ether,  OI<^  ^)OMe,  wThich 

crystallises  in  lustrous,  pale  orange-yellow  needles,  m.  p.  125 — 126°, 
forms  a  violet  solution  in  concentrated  sulphuric  acid,  and  is  reduced 
by  stannous  chloride  to  p-hy dr oxy-p'-methoxy diphenylamine.  By 
ferric  chloride,  the  latter  is  oxidised  to  indophenol  monomethyl  ether, 
which  crystallises  in  lustrous,  yellowish-red,  unstable  crystals,  and 
may  be  prepared  from  the  potassium  derivative  of  indophenol,  by 
way  of  the  corresponding  silver  compound.  T.  H.  P. 


Studies  in  the  Dihydronaphthalene  Series.  II.  The 
ar-Dihydro-o-naphthols  and  their  Derivatives.  Frederick 
Maurice  Rowe  and  Esther  Levin  (T.,  1921,  119,  2021 — 2029). 
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Nitro -Derivatives  of  Quinol,  F.  Kehrmann,  M.  Sandoz, 
and  R.  Monnier  ( Helv .  Chim.  Acta ,  1921,  4,  941 — 948). — The 
observation  that  quinol  monobenzoate  is  nitrated  when  dissolved 
in  amyl  nitrite  led  to  this  investigation  of  the  quinol  benzoates. 
The  nitration  of  quinol  monobenzoate,  m.  p.  163 — 164°,  in  acetic  acid 
solution  with  one  molecular  proportion  of  nitric  acid  yields  2 -nitro  - 
quinol  4-monobenzoate,  golden-yellow  needles,  m.  p.  95 — 96°, 
identical  with  that  obtained  by  the  action  of  amyl  nitrite.  Hydro¬ 
lysis  converts  it  into  o-nitroquinol,  m.  p.  133 — 134°  (Elbs,  A.,  1893, 
i,  640),  and  benzoylation  yields  o-nitroquinol  dibenzoate,  white,  silky 
needles,  m.  p.  139 — 140°.  Further  nitration  yields  2  :  6-dinitro - 
quinol  4:-benzoate,  citron-yellow  needles,  m.  p.  150 — 151°,  which 
on  hydrolysis  is  converted  into  2  :  6-dinitroquinol,  long,  yellow 
needles  containing  water  of  crystallisation,  m.  p.  134—135°  (Nietzki, 
A.,  1883,  465);  2  : 6-dinitroquinol  4:-nitrobenzoate,  straw-yellow 

needles,  m.  p.  161 — 162° ;  o-nitroquinol  dinitrobenzoate,  small,  white 
crystals,  m.  p.  214 — 215°. 

The  nitration  of  quinol  dibenzoate,  m.  p.  180 — 181°,  yields  2  :  6- 
dinitroquinol  dinitrobenzoate,  yellow  needles,  m.  p.  158 — 159°.  It 
is  interesting  to  note  that  two  nitro-groups  enter  the  quinol  nucleus 
in  this  case,  whereas  a  second  nitro-group  cannot  be  introduced 
into  the  quinol  nucleus  by  the  nitration  of  2-nitroquinol  dibenzoate. 
The  nitration  of  quinol  dibenzoate  never  results  in  the  formation 
of  a  mononitro- derivative,  which  is  in  agreement  with  Nietzki’s 
observations  (loc.  cit.)  with  quinol  diacetate.  F.  M.  R. 

Nuclear  Condensations  of  Ethers  of  Phenylmercaptan.  I. 

A.  Bistrzycki  and  Franz  Kuba  (Helv.  Chim.  Acta,  1921,  4,  969— 
981). — p -Methylthioltriphenylacetic  acid,  SMe*C6H4*CPh2*C02H, 
colourless  needles  or  microscopic  prisms,  m.  p.  208 — 210°  after 
softening  at  204°,  is  prepared  in  almost  quantitative  yield  by  the 
gradual  addition  of  anhydrous  stannic  chloride  to  a  gently  boding 
solution  of  benzilic  acid  and  anisyl  mercaptan  in  benzene.  The 
silver  salt  and  methyl  ester,  colourless  prisms,  m.  p.  141 — 142*5°,  are 
described.  Attempts  to  demethylate  the  acid  by  hydriodic  acid 
or  aluminium  chloride  alone  or  in  the  presence  of  benzene  or  carbon 
disulphide  did  not  lead  to  the  desired  result.  The  acid  is  converted 
by  sulphuric  acid  (95%)  at  the  atmospheric  temperature  into 
p -methylthioltriphenylcarbinol,  SMe  •  C6H4  •  CPh2  •  OH ,  pale  yellow 
prisms,  m.  p.  65 — 68°  after  slight  previous  softening,  which  is 
reduced  by  zinc  dust  in  glacial  acetic  acid  solution  to  p -methyl- 
thioltriphenylmethane,  colourless  needles,  m.  p.  68 — 69°.  The 
carbinol  is  converted  by  hydrogen  chloride  in  ethereal  solution 
into  p -methylthioltriphenylchloromethane,  rhombic  platelets,  m.  p. 
88*5 — 89*5°,  which  undergoes  a  complicated  decomposition  when 
heated.  The  acid  is  converted  by  nascent  bromine  into  p -methyl- 
sulphoxidetriphenylacetic  acid,  S0Me*C6H4*CPh2*C02H,  colourless, 
microscopic  prisms,  decomp.  130°  (after  four  years  the  decomp,  tem¬ 
perature  had  risen  to  219 — 220° ;  the  reason  for  this  is  unknown),  and 
by  potassium  permanganate  into  p -methylsulphonetriphenylacetic  acid, 
S02Me*C6H4*CPh2*C02H,  microscopic  prisms,  decomp.  140°.  The 
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latter  is  transformed  by  concentrated  sulphuric  acid  into  p-methyl - 
sulphonetriphenylcarbinol ,  which  appears  to  exist  in  two  forms, 
m.  p.  178 — 179°  and  132°  respectively;  the  former  is  produced 
when  the  latter  is  preserved,  whilst  the  reverse  change  can  occasion¬ 
ally  be  induced  by  crystallisation  from  a  mixture  of  acetone  and 
water. 

Diphenyl-cc-methylthiolnaphthylacetic  acid ,  SMe •  C 10H 6 •  CPh2 •  C02H , 
rhombic  leaflets,  m.  p.  about  204°  (decomp.)  after  previous  darken¬ 
ing  and  softening,  is  prepared  from  benzilic  acid  and  oc-naphtbyl 
methyl  sulphide.  (The  sodium  salt,  needles,  and  methyl  ester  , 
colourless  needles,  m.  p.  185 — 186°,  are  described.)  It  does  not 
appear  to  be  converted  into  the  corresponding  earbinol  by  treat¬ 
ment  with  sulphuric  acid,  although  evolution  of  carbon  dioxide 
occurs.  When  heated  at  200—225°,  it  passes  into  diphenyl-a- 
methylthiolnaphthylmethane^  CHPh2*C10H6#SMe,  prisms,  m.  p.  157 — 
158°. 

Diphenyl  sulphide  can  be  condensed  with  benzilic  acid,  but  the 
product  has  not  been  obtained  in  the  crystalline  condition. 

The  condensation  of  diphenyleneglycollic  acid  and  anisyl  mer¬ 
captan  in  boiling  benzene  solution  in  the  presence  of  stannic 
chloride  leads  to  the  production  of  9-p -methylthiolphenylfluorene, 

V6^4^>CH*C6H4*SMe,  long  needles,  m.  p.  126 — 128°.  9-p  -  Methyl - 

C6H4 

thiolphenylfluorene-9 -carboxylic  acid ,  i  6^4^>C<C^^’4  large, 

C6H4  co2h 

almost  colourless  leaflets,  m.  p.  about  170°  (decomp.),  can,  how¬ 
ever,  be  obtained  when  diphenylenegly coflic  acid  and  thioanisole 
react  in  glacial  acetic  acid  solution  in  the  presence  of  concentrated 
sulphuric  acid  at  a  temperature  not  exceeding  40 — 45°.  Under  the 
latter  conditions,  benzilic  acid  can  be  condensed  with  thiophenol, 
but  investigation  of  the  product  is  not  complete.  H.  W. 

Derivatives  of  Cinnamyl  Alcohol  and  Phenylallyl  Alcohol. 
a-Phenylglycerol.  Charles  Mouretj  and  Patrick  Gallagher 
(Bull.  Soc.  chim.f  1921,  [iv],  29,  1009 — 1017). — Phenylallyl  alcohol 
or  cinnamyl  alcohol,  when  acted  on  by  phosphorus  tribromide 
or  hydrogen  bromide,  gives  in  all  cases  the  compound  C6H5*C3H4Br, 
which  has,  in  all  probability,  the  constitution  CHPhICH>CH2Br 
(cf.  Klages  and  Klenk,  A.,  1906,  i,  638).  This  monobromo-deriv- 
ative  on  bromination  gives  a(3y-tribromo-a-phenylpropane,  which, 
when  heated  with  silver  acetate  and  acetic  acid  at  120—125°  for 
thirty-five  hours,  gives  phenylglyceryl  triacetate ,  b.  p.  175°/5 — 6  mm. ; 
df  1*1871 ;  rif  1*4972.  This  triacetate,  when  boiled  with  dilute 
hydrochloric  acid,  yields  a -phenylglycerol,  b.  p.  181°/4  mm. ; 
df'5  1*2213;  nf'5  1*5605;  fig  1*5600;  wg*5  1*5593.  W.  G. 

The  Molecular  Transposition  accompanying  the  Dehydra¬ 
tion  of  aa-Diphenyl-pp-dimethylpropan-a-ol.  (Mme)  Ramart 
(Compt.  rend .,  1921,  173,  1182—1184). — It  has  previously  been 
shown  that,  when  aa-diphenyl-pp-dimethylpropan-a-ol  is  dehy¬ 
drated  by  means  of  a  mixture  of  acetic  anhydride  and  acetyl 
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chloride,  a  hydrocarbon  and  a  chloro-compound,  C17H19C1,  m.  p. 
109 — 110°,  are  obtained  (cf.  A.,  1913,  i,  1325).  This  chloro- 
compound  yields  with  silver  acetate  a  hydrocarbon ,  C17H18,  and 
its  constitution  is  now  established  as  being  CH3*CPh2 'CMe2Cl. 

aa-Diphenylpropaldehyde  reacts  with  magnesium  ethyl  bromide 
to  give  $$-diphenylpentan-y-ol ,  b.  p.  210 — 212°/40  mm.,  which  by 
the  action  of  thionyl  chloride  is  converted  into  y-chloro -^-diphenyl- 
pentane .  Ethyl  aa-diphenylpropionate  reacts  with  magnesium 
methyl  iodide  to  give  fift-diphenyl-y-methylbutan-y-ol, 

CMePh  2*  CMe2  •  OH , 

b.  p.  186 — 187°/14  mm.,  which  with  thionyl  chloride  yields 
y-chloro-$$-diphenyl-y-methylbutane ,  m.  p.  108 — 109°,  identical  with 
the  chloro-compound  mentioned  above.  W.  G. 

Triphenylethinylcarbinol  and  its  Analogues.  Kurt  Hess 
and  Wilhelm  Weltzien  ( Ber .,  1921,  54,  [JB],  2511 — 2521), — 
The  authors  have  prepared  and  investigated  triphenylethinyl¬ 
carbinol,  OH*C(C:CPh)3,  phenyldi-phenylethinyl-carbinol, 

OH*CPh(C:CPh)2, 

and  diphenylphenylethinylcarbinol,  OH»CPh2*C:CPh,  in  order  to 
ascertain  if,  as  regards  halochromy,  these  compounds  resemble  the 
carbinols  including  radicles  of  the  triphenylmethyl  type  con¬ 
taining  so-called  tervalent  carbon.  The  third  of  the  above  com¬ 
pounds  is  Nef’s  benzophenonephenylacetylene  (A.,  1900,  i,  21) 
obtained  by  the  action  of  sodium  phenylacetylide  on  benzophenone, 
and  the  authors  have  prepared  all  three  compounds  by  this  method 
which  gives,  however,  poor  3d  elds.  Better  results  were  obtained 
by  the  use  of  magnesium  phenylethinyl  bromide.  That  the 
reactions  really  proceed  in  the  direction  supposed  and  that,  for 
instance  (Kohler  and  Reimer,  A.,  1905,  i,  347),  in  the  action  of 
magnesium  phenylethylene  bromide  on  phenylpropiolic  chloride 
the  acetylene  linking  of  the  phenylpropiolic  acid  does  not  par¬ 
ticipate,  is  shown  by  the  fact  that  the  action  of  hydrogen  and 
platinum  black  in  alcoholic  solution  converts  the  triphenyl- 
ethinyl-carbinol  into  a  compound  obtainable  also  from  magnesium 
(3-phenylethyl  bromide  and  ethyl  |3-phenylpropionate  : 

OH-C(C:CPh)3 - >  OH-C(CH2-CH2Ph)3. 

2CH2Ph*CH2*MgBr+C02R*CH2*CH2Ph 
The  action  of  magnesium  phenylethinyl  bromide  on  distyryl 
ketone  3uelds  a  compound ,  C25H20O,  which  forms  a  yellow  syrup 
solidifying  to  a  deep  brown,  vitreous  mass,  gives  a  red  solution 
with  concentrated  sulphuric  acid,  and  has  probably  the  constitution 
CPh:C*C(OH)(CHICHPh)2,  although  here  also  combination  of 
phenylacetylene  at  an  ethylene  gap  of  the  ketone  is  not  excluded. 

The  three  carbinols  exhibit  typical  halochromy,  and  give 
respectively  :  (1)  with  concentrated  sulphuric  acid,  bluish- violet, 
magenta,  and  orange -red  solutions,  (2)  with  perchloric  acid,  deep 
bluish -violet,  Bordeaux,  and  orange-red  precipitates,  and  (3)  with 
stannic  chloride,  bright  blue,  Bordeaux,  and  reddish -violet  pre¬ 
cipitates.  The  colorations  and  precipitates  are,  however,  so 
sensitive  that  no  double  compounds  have  yet  been  isolated.  *  With 
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phenylacetylene  or  tolane,  no  sign  of  halochromy  is  revealed  by 
the  above  reagents.  The  conclusion  is  drawn  that  the  triphenyl- 
methane  configuration  with  its  typical  effects  on  the  carbinol  need 
not  be  attributed  to  the  aromatic  character  of  the  benzene  nucleus, 
since  halochromy  is  observed  when  the  benzene  nuclei  are  replaced 
by  “  gap-linkings.”  Owing  to  the  instability  of  these  acetylene 
compounds,  it  was  not  found  possible  to  replace  the  hydroxyl  of 
the  carbinols  by  halogens,  so  that  the  question  of  radicle- dissociation 
remains  open. 

Oxalyl  chloride  and  magnesium  phenylethinyl  bromide  react, 
giving  a  compound  agreeing  in  composition  with  the  formula 
OH*C(C:CPh)2*C(C:CPh)2*OH,  and  an  attempt  is  to  be  made  to 
obtain  by  pinacone  rearrangement  a  compound  which,  with 
magnesium  phenylethinyl  bromide,  will  yield  an  ethane  derivative 
which  contains  only  one  hydroxyl  group  and  may  be  examined 
for  dissociation. 

For  the  purpose  of  testing  Gomberg’s  quinocarbonium  theory, 
Schlenk  and  Ochs  (A.,  1915,  i,  579)  prepared  tri-2-thionylcarbinol 
and  regarded  the  halochromy  of  this  compound  as  explainable 
by  quinonoid  rearrangement  (cf.  Pfeiffer  and  Bottler,  A.,  1919, 
i,  62).  For  triphenylethinylcarbinol,  however,  quinonoid  rear¬ 
rangement  is  excluded,  unless  a  highly  improbable  allenic  structure 
is  assumed. 

Tri-phenyletMnyl-carbinol,  C25H160,  prepared  from  magnesium 
phenylethinyl  bromide  and  phenylpropiohc  chloride,  crystallises 
in  long,  colourless  needles,  softening  at  122°,  m.  p.  126 — 128° 
(browning). 

Phenyldiphenylethinylcarbinol,  C23H160,  prepared  from  mag¬ 
nesium  phenylethinyl  bromide,  ethyl  bromide,  magnesium,  and 
phenylacetylene,  forms  a  yellow  oil. 

Tri-$-phenylethylcarbinol,  OH#C(CH2*CH2Ph)3,  crystallises  in 
bundles  of  long,  colourless  needles,  softening  at  66°,  m.  p.  68 — 69°. 

The  compound  C34H2202  (see  above),  obtained  from  magnesium 
phenylethinyl  bromide  and  oxalyl  chloride,  forms  pale  yellow 
crystals,  softening  at  128°,  m.  p.  130 — 131°  (decomp.).  T.  H.  P. 

Action  of  Nitrogen  Iodide  and  of  Cyanogen  Iodide  on 
Benzamidine.  Paul  Robin  (Compt.  rend.,  1921,  173,  1085 — 
1086). — Nitrogen  iodide  readily  reacts  with  benzamidine  to  give 
iodobenzamidine  (A.,  1920,  i,  568),  but  cyanogen  iodide  gives  a 
very  unstable,  additive  compound ,  C7H8N2#CNI,  m.  p.  72°  (decomp.). 

W.  G. 

Electrolytic  Reduction  of  some  Carboxylic  Acids. 

Harushige  Inoue  ( J .  Chem.  Ind .  Japan,  1921,  24,  906 — 918). — 
By  the  electrolytic  reduction  of  ( a )  phenylacetic  acid,  (b)  cinnamic 
acid,  and  (c)  benzoic  acid,  the  following  substances  were  isolated 
in  each  case :  (a)  Phenylethyl  alcohol  and  r- (3y- dihydro xy-aS-di- 
phenylbutane,  m.  p.  114*5°.  (b)  y-Phenylpropyl  alcohol  and  r-yS- 

dihydroxy-a£-diphenylhexane.  (c)  Benzyl  alcohol.  (3y-Dihydroxy- 
a-phenyl-y-methylbutane,  m.  p.  145°,  was  prepared  by  the  same 
reducing  method  (cf.  J.  Soc .  Chem.  Ind.,  1922,  Jan.).  K.  K. 
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The  Electrochemical  Oxidation  of  Aromatic  Nitriles. 

Fr.  Fichter  and  Gustav  Grisard  ( Hdv .  Chim.  Acta ,  1921,  4, 
928 — 941). — The  behaviour  of  benzonitrile,  the  three  toluonitriles, 
phenylacetonitrile,  and  allied  substances  has  been  examined. 

Benzonitrile  is  extensively  degraded  by  electrochemical  oxidation, 
in  addition,  hydroxylation  of  the  nucleus  takes  place  with  the 
formation  of  catechol  and  2  : 5-dihydroxybenzonitrile,  colourless 
needles,  m.  p.  151°. 

p-Toluonitrile  is  electrochemically  oxidised  at  lead  peroxide 
anodes  with  exceptional  smoothness  to  p-cyanobenzoic  acid;  in 
the  most  favourable  circumstances,  the  total  yield  of  this  sub¬ 
stance  and  terephthalic  acid  amounts  to  44-6%.  p-Toluic  acid, 
when  dissolved  in  a  mixture  of  acetone  and  sulphuric  acid,  is  con¬ 
verted  at  a  lead  peroxide  anode  into  terephthalic  acid,  the  yield 
being  14%.  In  warm  solution  and  with  an  excess  of  current,  p- 
xylene  is  oxidised  at  a  lead  peroxide  anode  mainly  to  p-tolualdehyde, 
small  quantities  of  p-toluic  acid  being  also  formed.  From  these 
results  it  is  apparent  that  the  electrochemical  oxidation  of  the 
methyl  to  the  carboxyl  group  is  greatly  facilitated  by  the  presence 
of  the  cyano -radicle. 

In  a  well-cooled  solution,  o-toluonitrile  is  converted  at  a  lead 
peroxide  anode  into  o-cyanobenzoic  acid,  the  yield  being  6*25% ; 
in  addition,  very  considerable  degradation  occurs.  If  the  cooling 
is  not  efficient  the  nitrile  becomes  hydrolysed  to  o-toluic  acid, 
which  becomes  oxidised  to  o-phthalic  acid.  o-Toluic  acid  is 
very  extensively  degraded  in  acetone-sulphuric  acid  solution  at 
lead  peroxide  anodes;  phthalic  acid  is  formed  to  the  extent 
of  5%. 

m-Cyanobenzoic  acid  is  produced  in  28%  yield  from  ra-toluo- 
nitrile  dissolved  in  a  mixture  of  acetone  and  sulphuric  acid  at  lead 
peroxide  anodes ;  the  formation  of  dark,  resinous  products  is  more 
marked  in  this  case  than  with  the  other  isomerides. 

Under  all  conditions  of  electrochemical  oxidation,  phenylaceto- 
nitrile  is  attacked  and  suffers  fission  at  the  methylene  group ;  the 
sole  products  are  benzaldehyde  and  benzoic  acid,  which  are  also 
produced  from  phenylacetic  acid.  H.  W. 

Nitration,  Chlorination,  and  Bromination  of  m-Hydroxy- 
benzoic  Acid.  P.  H.  Beyer  (Bee.  trav.  chim.,  1921,  40,  621 — 
631). — On  nitration  m-hydroxybenzoic  acid  yields  the  2-nitro-, 
4-nitro-,  and  6-nitro -derivatives  together  with  a  small  quantity  of 
a  dinitro-acid  (cf.  Griess,  A.,  1887,  485).  Chlorination  yields  the 
2-chloro-  and  6-chloro- acids  (cf.  Zincke  and  Walbaum,  A.,  1891, 
i,  708,  and  Mazzara,  A.,  1900,  i,  596).  Bromination,  in  acetic  acid 
solution,  yields  the  4-bromo-derivative  only  (cf.  Coppadoro,  A., 
1903,  i,  257).  For  purposes  of  comparison  with  acids  which  other 
workers  had  stated  to  be  obtainable  by  the  methods  used,  but 
which  were  not  so  obtained,  the  following  were  prepared  :  5-nitro- 
m-hydroxybenzoic  acid ,  pale  yellow  crystals,  m.  p.  194 — 195°,  was 
obtained  by  hydrolysis  of  the  methyl  ester  prepared  as  described 
by  Cohen  and  McCandlish  from  methyl  3  :  5 -dinitro benzoate  (T., 
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1905,  87,  1266).  Griess’s  5-nitro-acid  (A.,  1887,  485)  is  in  reality 
6-nitro-m-hydroxybenzoic  acid ;  4- chloro-m-hydroxybenzoic  acid , 

m.  p.  219-5 — 220-5°,  was  obtained  from  4-nitro-m-hydroxybenzoic 
acid  by  reduction,  diazotisation,  etc. ;  and  6-bromo-m-hydroxy- 
benzoic  acid ,  m.  p.  185°  (decomp.),  was  prepared  similarly  from 
6-nitro-m-hydroxybenzoic  acid.  H.  J.  E. 

Some  Derivatives  of  Saligenin.  Merrill  C.  Hart  and 
Arthur  D.  Hirschfelder  (J.  Amer .  Chem.  Soc .,  1921,  43,  1688 — 
1693). — With  a  view  to  study  their  pharmacological  properties 
derivatives  of  saligenin  of  the  types  0R*C6H4-CH9*0H, 

r-cooc6h4-ch2-oh, 

and  R-C0-0*C6H4*CH2#0#C0R  were  prepared.  The  ethers  were 
prepared  by  heating  potassium  saligenate  with  the  alkyl  or  aryl 
haloid  on  a  water-bath  under  a  reflux  condenser.  In  this  way, 
the  authors  obtained  the  ethyl  ether,  b.  p.  264°  (cf.  Botsch,  A., 
1882,  174),  the  propyl  ether,  b.  p.  155 — 157°/24  mm.;  the  n -butyl 
ether,  b.  p.  160 — 162°/25  mm. ;  the  iso  amyl  ether,  b.  p.  176°/27 
mm.,  and  the  benzyl  ether,  b.  p.  221 — 222°/25  mm.,  m.  p.  37°. 

The  mono -esters  were  prepared  by  the  action  of  acid  chlorides  or 
anhydrides  on  potassium  saligenate  in  ether  or  alcoholic  solutions. 
The  monoacetate  has  b.  p.  167 — 168°/29  mm. ;  the  monobenzoate 
was  a  colourless  oil ;  the  dibenzoate  obtained  by  benzoylation  in 
pyridine  solution  had  m.  p.  51°. 

Potassium  saligenate  is  best  obtained  by  the  action  of  alcoholic 
potassium  hydroxide  on  saligenin  in  acetone  solution.  A  good 
yield  of  5-bromo-2-hydroxybenzyl  alcohol  was  obtained  by  the 
method  of  Auwers  and  Biittner  (A.,  1899,  i,  36).  For  the  preparation 
of  5-iodo-2-hydroxybenzyl  alcohol,  Seidel’s  method  (cf.  A.,  1899, 
i,  597)  is  not  satisfactory.  A  good  yield  is  obtained  by  treating 
saligenin  in  aqueous  solution  with  a  solution  of  iodine  in  aqueous 
potassium  iodide.  W.  G. 

Complex  Metallic  Ammines.  VI.  cis-Phthalato-,  cis- 
Homophthalato-,  and  other  Diethylenediaminecobaltic  Salts. 

James  Cooper  Duff  (T.,  1921,  119,  1982 — 1988). 

The  Optically  Active  Forms  of  the  Keto-dilactone  of 
Benzophenone-2  :  4  :  2' :  4'-tetracarboxylic  Acid.  William 
Hobson  Mills  and  Charles  Reynolds  Nodder  (T.,  1921,  119, 
2094—2104). 

Preparation  of  Vanillin  from  Acetylisoeugenol.  W.  C. 

Sievers  and  L.  Givaudan  and  Co.  (Swiss  Pat.,  89053  ;  from  Chem . 
Zentr .,  1921,  iv,  911). — Acetylisoeugenol  is  oxidised  in  the  presence 
of  aromatic  aminocarboxylic  acids.  For  example,  acetyh’soeugenol, 
as  such,  or  dissolved  in  an  appropriate  solvent,  is  added  to  an 
aqueous  solution  of  sodium  dichromate.  The  mixture  is  mechanic¬ 
ally  shaken  at  80°  while  a  solution  of  p-aminobenzoic  acid  in  50% 
sulphuric  acid  is  added.  Acetylvanillin  is  extracted  from  the 
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products  of  reaction.  The  bisulphite  compound  is  obtained  and 
treated  successively  with  acid  and  sodium  hydroxide.  G.  W.  R. 

The  Preparation  of  Aldehydes  from  Acid  Chlorides.  IV. 
Dialdehydes.  I.  Karl  W.  Rosenmund,  Fritz  Zetzsche,  and 
Chr.  Flutsch  ( Ber .,  1921,  54,  [2?],  2888 — 2893).-— An  examination 
of  the  possibility  of  preparing  di-  and  poly-aldehydes  by  the  cata¬ 
lytic  reduction  of  the  corresponding  acid  chlorides  (cf.  A.,  1918, 
i,  300;  1921,  ii,  320). 

The  action  is  carried  out  by  means  of  hydrogen  in  the  presence 
of  palladised  kieselguhr  in  hot  xylene  solution,  “sulphured” 
quinoline  being  used  as  regulator.  Suberyl,  ^ophthalyl,  and  tere- 
phthalyl  chlorides  are  thus  converted  into  the  corresponding 
dialdehydes  in  75 — 85%  yield.  s-o-Phthalyl  chloride,  on  the 
other  hand,  gives  mainly  phthalide  under  these  conditions ;  pre¬ 
sumably  the  symmetrical  is  transformed  into  the  unsymmetrical 
acid  chloride  by  the  palladium  chloride  formed  during  the  reaction 
in  the  same  manner  as  by  aluminium  chloride. 

The'  following  substances  are  described.  Suberdialdehycte  (di- 
semicarbazone,  m.  p.  183 — 185°,  dioxime,  m.  p.  152°;  diphenyl- 
hydrazone ,  colourless  needles,  m.  p.  84 — 86°) ;  zsophthaldialdehyde, 
m.  p.  88 — 89°;  terephthaldialdehyde,  m.  p.  116°;  terephthalyl - 
idinedi-cn-naphthylamine ,  C28H20N2,  yellow  crystals,  m.  p.  223 — 225° 
after  softening  at  210° ;  terephthaldialdehydedi-p-nitrophenylhydr- 
azone ,  crystalline  powder,  m.  p.  281°  (decomp.)  after  softening  at 
272° ;  terephthaldialdehydediphenylhydrazone,  yellow  leaflets,  m.  p. 
278°  (decomp.)  after  softening  at  265°. 

Terephthalyl  chloride  is  converted  by  aniline  in  xylene  solution 
into  the  dianilide ,  long,  colourless  needles,  m.  p.  334 — 337°,  by 
a-naphthylamine  into  the  di-oL-naphthalide ,  needles,  m.  p.  334 — 
335°  (slight  decomp.)  after  softening  at  325°,  and  by  diphenyl- 
amine  into  the  bisdiphenylamide ,  colourless  needles,  m.  p.  272 — 273° 
(decomp.)  after  softening  at  268°.  H.  W. 

The  supposed  True  Dibenzoylmethane  of  Wislicenus  ; 
New  Experiments.  Charles  Dufraisse  and  Pierre  Gerald 
(Compt.  rend.,  1921, 173,  985 — 987). — It  has  been  shown  previously 
(A.,  1921,  i,  114)  that  the  compound  obtained  by  Wislicenus  by 
the  saponification  of  phenyl  bromostyryl  ketone  with  alcoholic 
sodium  hydroxide  is  not  dibenzoylmethane,  CH2(COPh)2,  and 
evidence  is  now  produced  to  show  that  the  compound  is  really 
a-benzoyl-p-ethoxy-p-phenylethylene,  COPh-CHICPh*OEt. 

Renzoylphenylacetylene  readily  condenses  with  ethyl  alcohol 
(cf.  Moureu  and  Brachin,  A.,  1904,  i,  811)  to  give  a  compound 
which  is  identical  with  Wislicenus’s  compound.  Wislicenus’s 
reaction  really  takes  place  in  two  stages.  In  the  first  stage,  a 
molecule  of  ethyl  alcohol  is  added  at  the  double  linking,  giving 
oL-bromo-oL-benzoyl-fi-ethoxy-fi-phenylethane,  COPh’CHBr*CHPh*OEt, 
m.  p.  60 — 61°;  b.  p.  182— 183°/3 — 4  mm.,  which  then  loses  a 
molecule  of  hydrogen  bromide,  giving  Wislicenus’s  compound. 

W.  G. 
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Hydroxycarbonyl  Compounds.  2:4:6:  2/-Tetrahydroxy- 
benzophenone.  P.  Karrer  (. Helv .  Chim.  Acta ,  1921,  4,  992 — 
993). — 2  :  4  :  6  :  2' -T  etrahydroxybenzophenoneketimide  hydrochloride , 

c6h2(oh)3-c(c6h4-oh):nh,hci, 

colourless  needles,  separates  gradually  when  a  solution  of  salicylo- 
nitrile  and  phloroglucinol  in  anhydrous  ether  is  saturated  with 
hydrogen  chloride  in  the  presence  of  anhydrous  zinc  chloride  and 
preserved  at  the  atmospheric  temperature  during  several  days; 
it  is  a  relatively  stable  substance  which  may  be  crystallised  from 
fuming  hydrochloric  acid.  It  is  hydrolysed  by  hot  water  to 
2:4:6:  2/4etrahydroxybenzophenonef  C6H2(OH)3*CO*C6H4*OH,  yel¬ 
low  leaflets  which  gradually  decompose  and  blacken  when  heated; 
the  latter  has  marked  anti-diarrhoeic  action.  H.  W. 

The  Products  of  the  Reduction  of  Hydroxymethylene- 
acetophenone  [Phenyl  p-Hydroxyvinyl  Ketone]  and  of 
a-Hydroxymethylene-a-benzylacetone  [  (3-Phenyl- a-hy  dr  oxy- 
methylene-ethyl  Methyl  Ketone] .  Hans  Rupe  and  Hans  Muller 
{Helv,  Chim,  Acta ,  1921,  4,  841 — 860). — The  successful  reduction 
of  hydroxymethylenecamphor  to  camphylcarbinol  by  hydrogen  in 
the  presence  of  nickel  has  led  the  authors  to  investigate  the  be¬ 
haviour  of  phenyl  (3 -hydroxy vinyl  ketone  and  (3 -phenyl- a-hydroxy- 
methylene- ethyl  methyl  ketone  under  similar  conditions ;  the 
reactions  in  these  cases  are  found  to  follow  a  complex  course. 

Phenyl  (3 -hydroxy  vinyl  ketone,  COPh*CHICH‘OH,  is  not  smoothly 
reduced  by  hydrogen  in  the  presence  of  nickel  in  aqueous-alcoholic 
solution.  Its  reduction  by  aluminium  amalgam  in  moist  ethereal 
solution,  and  the  action  of  nickel  and  hydrogen,  sodium  amalgam, 
and  zinc  dust  and  ammonium  chloride  respectively  on  its  sodio- 
compound,  are  described  fully.  Apart  from  the  formation  of  very 
considerable  amounts  of  resinous  by-products,  hydrogenation  pro¬ 
ceeds  in  such  a  manner  that  the  double  bond  and  the  ketonic  group 
are  affected  simultaneously,  giving  the  corresponding  glycol,  which 
passes  by  loss  of  water  into  the  unsaturated  secondary  alcohol, 
thus  :  COPh-CHICH-OH  +  2H2  =  OH-CHPh-CH2-CH2-OH  ~Hf 
OH#CHPh*CH!CH2.  ay- Dihydroxy -cc-phenylpro pane  is  a  colourless, 
odourless  liquid,  b.  p.  175° /II  mm.  (slight  decomp.).  It  is  smoothly 
transformed  by  benzoyl  chloride  in  the  presence  of  pyridine  into 
the  corresponding  dibenzoate ,  colourless  needles,  m.  p.  51°,  which 
loses  benzoic  acid  when  heated  and  passes  into  cinnamyl  benzoate , 
CHPhICH*CH2*OBz,  a  highly  refractive  liquid,  b.  p.  209°/13  mm. 
oi-Phenylallyl  alcohol ,  OH'CHPh'CHICHg,  is  a  colourless  liquid, 
b.  p.  92°/ll  mm.,  214°/760  mm.,  the  constitution  of  which  is  proved 
by  its  conversion,  by  means  of  ozone,  into  mandelic  acid.  The 
corresponding  benzoate ,  a  colourless,  mobile  liquid,  has  b.  p.  182°/12 
mm. 

The  reduction  of  styryl  methyl  ketone  to  (3-phenylethyl  methyl 
ketone,  b.  p.  112 — 113°/12  mm.,  is  effected  with  unusual  ease 
and  in  98 — 100%  yield  by  means  of  hydrogen  and  nickel.  The 
condensation  of  the  saturated  ketone  with  ethyl  formate  in  the 
presence  of  sodium,  sodamide,  or  sodium  ethoxide  is  described 
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fully,  the  latter  agent  being  preferentially  used,  since  it  leads  to 
the  production  of  the  a- compound  (yield  80%)  and  y- compound 
(yield  10 — 15%)  which  are  separated  by  taking  advantage  of  the 
solubility  of  the  copper  salt  of  the  latter  in  cold  benzene  in  which 
the  copper  compound  of  the  former  does  not  dissolve.  $-Phenyl- 
oL-hy dr oxy methylene- ethyl  methyl  ketone ,  CH2Ph'C(!CH*OH)*COMe,  is 
an  extremely  unstable  substance  characterised  by  the  readiness 
with  which  it  passes  into  p-acetylindene  (see  later)  when  heated  or, 
more  particularly,  when  treated  with  a  trace  of  acid;  the  corre¬ 
sponding  sodium  salt,  a  pale  yellow,  amorphous  powder,  copper 
salt,  steel-blue  leaflets,  m.  p.  184°,  and  amorphous  nickel  salt  are 
described.  The  sodium  salt  is  readily  converted  in  aqueous  solution 
by  the  addition  of  the  hydrochloride  of  the  requisite  base  into  the 
anilide ,  CH2Ph*CAcICH*NHPh,  lemon-yellow  needles,  m.  p.  130 — 
134°  (indefinite),  and  p -toluidide,  pale  yellow  needles,  m.  p.  103°. 
The  corresponding  amide  crystallises  in  long,  almost  colourless 
needles,  m.  p.  95°.  The  benzoate ,  triclinic  crystals,  m.  p.  73°,  is  most 
conveniently  prepared  from  benzoyl  chloride  and  the  copper  salt 
in  well-cooled  pyridine  solution.  By  reason  of  its  instability,  the 
reduction  of  p -phenyl- a-hydroxy methylene- ethyl  methyl  ketone 
appears  to  be  impossible,  but  the  benzoate  is  readily  hydrogenated 
in  accordance  with  the  scheme  :  CH2Ph*CAc!CH*OBz+H2  — > 
CH2Ph  •  CH  Ac  •  CH2*  OBz  CH2Ph-CAc:CH2+Ph-C02H  _±^ 

CH2Ph*CHMe*COMe.  a-Phenyhsopropylethyl  methyl  ketone,  b.  p. 
118 — 120°/14  mm.,  gives  a  semicarbazone ,  colourless  needles,  m.  p. 
112°;  it  is  converted  by  ethyl  formate  and  sodium  ethoxide  into 
tx-phenylisopropyl  ^-hydroxy vinyl  ketone , 

CH2Ph-CHMe-CO-CH:CH‘OH, 

slender,  colourless  needles,  m.  p.  62°  (the  sodium ,  nickel ,  and  copper 
salts  are  described). 

CH  \ 

fi-Acetylindene,  C6H4<C_^jj|^CAc,  asbestos-like  needles,  m.  p. 

122°  (phenylhydrazone,  colourless  needles,  m.  p.  225°)  is  most  con¬ 
veniently  prepared  from  p -phenyl- a-hydroxymethylene- ethyl  methyl 
ketone  by  the  action  of  hydrochloric  or  formic  acid.  It  is 
converted  by  concentrated  nitric  acid  or  ozone  into  phthalic 
acid;  the  isolation  of  an  intermediate  compound  could  not  be 
effected. 

$-Phenylethyl  ^-hydroxy vinyl  ketone ,  CH2Ph*CH2*COCHICH*OH 
(see  above),  crystallises  in  colourless  needles,  m.  p.  99°,  b.  p.  139— 
140°/12  mm.  It  is  moderately  stable  when  pure  and  dry,  but 
is  rapidly  and  quantitatively  decomposed  by  traces  of  mineral 
acids  into  formic  acid  and  p-phenylethyl  methyl  ketone.  The 
sodium  and  copper  salts  and  the  benzoate ,  colourless  needles,  m.  p. 
99 — 100°,  are  described.  H.  W. 

Additive  Reactions  of  the  Carbonyl  Group  involving  the 
Increase  in  Valency  of  a  Single  Atom.  James  B.  Conant 
( J .  Amer.  Chem.  Soc.,  1921,  43,  1705 — 1714,  2125;  cf.  preceding 
abstracts). — The  additive  reactions  of  the  phosphorus  haloids  with 
carbonyl  compounds  are  of  a  different  type  from  the  reactions  of 
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most  reagents  with  these  compounds  in  that  they  involve  the  form¬ 
ation  of  a  cyclic  compound  and  the  increase  in  valency  of  a  single 
phosphorus  atom.  The  reaction  is  reversible  and  is  analogous  to 
reactions  such  as  the  addition  of  halogen  acids  to  ammonia.  The 
author  has  applied  Lewis’s  theory  of  the  cubical  atom  (cf.  A., 
1916,  ii,  310)  to  this  problem.  He  considers  that  the  positive 
nucleus  of  the  carbon  atom  of  the  carbonyl  group  is  exposed  by 
the  drawing  away  of  the  electrons  of  the  double  bond,  and  that 
the  exposed  nucleus  behaves,  in  additive  reactions,  like  a  positively 
charged  atom  and  unites  with  atoms  having  unshared  electrons. 
Such  an  atom  is  the  phosphorus  atom  in  phosphorus  trichloride 
and  the  nitrogen  atom  in  ammonia.  The  resulting  additive  com¬ 
pounds  may  undergo  various  irreversible  intramolecular  changes 
or  react  irreversibly  with  other  reagents  giving  stable  products. 

Phosphorus  tribromide  combines  with  phenyl  styryl  ketone  in 
the  1  : 4-position,  the  reaction  being  parallel  to  that  with  the 
trichloride  and  the  equilibrium  has  been  determined  in  each  case. 
It  is  more  in  favour  of  the  additive  product  in  the  case  of  the 
tribromide  than  with  thfe  trichloride.  W.  G. 


1  : 2-Naphthaquinols.  K.  Fries  (Ber.,  1921,  54,  [Z?],  2925 — 
2930). — The  compound  described  by  Fries  and  Hiibner  (A.,  1906, 

i,  190)  as  1  :  2-naphthamethylenequinone,  C 6H4<C ^ 9^ , 

has  been  shown  by  Pummerer  and  Cherbuliez  (A.,  1915,  i,  418; 

1919,  i,  440)  to  have  the  constitution 
indicated  by  the  annexed  formula 
and  to  be  dissociable  in  solution  into 
1  :  2-naphthamethylenequinone  and 
1 -methyl- p-naphthol.  They  have  there¬ 
fore  considered  that  the  dehydro-com¬ 
pound  obtained  from  6-bromo-l -methyl- p-naphthol  (Fries  and 
Hiibner,  loc.  cit.)  must  yield  6-bromo-l -methyl- p-naphthyl  acetate 
(in  addition  to  the  compound,  C13H10O2ClBr,  previously  isolated) 
when  acted  on  by  acetyl  chloride ;  this  is  now  shown  to  be  the  case. 

It  is  also  shown  that  the  constitution,  C6H3Br<C^^^^^V 

assigned  previously  to  the  compound  C13H10O2QlBr,  is  incorrect, 
since  it  is  hydrolysed  to  ^-ckloro-ft-bromo-l-methyl-fi-naphthol, 
needles,  m.  p.  179°,  and  hence  must  be  4-chloro-6-bromo-l- 
methyl- (3 -naphthyl  acetate.  The  course  of  the  reaction  is  explained 
by  the  fission  of  dehydro-6-bromo-l -methyl- (3-naphthol  into  the 

quinol  chloride,  CfiH3Br<C^^e^  90  which  is  converted  into  the 
H  6  3  GH==OH 

acetate  of  4-chloro-6-bromo-l -methyl- (3-naphthol  and  6-bromo-l- 
methyl-p-naphthol  which  becomes  acetylated. 

The  following  new  compounds  are  described.  4:-Chloro-l-7nethyl- 
fi-napktJiol,  colourless  needles,  m.  p.  101°,  and  its  acetate ,  lustrous 

prisms,  m.  p.  78° ;  the  compound ,  C6H3Br<C^^e^^2^  90  small 
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prisms,  m.  p.  127°  (decomp.) ; 
tetrahydronaphthalene,  C6H4<C 


1:3:4:  4i-tetrachloro -2 -keto-1 -methyl - 
prisms,  m.  p.  82°. 

H.  W. 


CMeCl-CO 
CCL — CHC1 


Oxidation  and  Reduction  of  Quinol  and  Quinone  from 
the  Point  of  View  of  Electromotive  Force  Measurements. 

F.  S.  Granger  and  J.  M.  Nelson  (J.  Amer .  Chem.  Soc .,  1921,  43, 
1401 — 1415). — The  reaction  C6H602  ^  C6H402+2H+2©  has  been 
investigated  by  measurement  of  the  E.M.F.  of  solutions  of  quinone, 
quinol,  and  quinhydrone  in  water  and  hydrochloric  acid  by  means  of 
combinations  of  the  type  Hg  |  HgCl  (sat.)  KC1 1  KC1  (sat.)  |  Solution 
of  C6H602  and  C6H402  in  HC1 1  Pt.  In  addition  to  the  E.M.F.  data, 
values  for  the  solubility  of  the  constituents  in  water  and  hydro¬ 
chloric  acid  are  required  and  were  obtained.  The  solubility  of 
quinol  at  25°  is  found  to  be  (a)  in  water  0-645  mol.  per  litre,  (b)  in 
0-0 IN -hydrochloric  acid,  0-645  mol.  per  litre,  (c)  in  0-lAT-hydro- 
chloric  acid,  0-633  mol.  per  litre,  and  ( d )  in  N- hydrochloric  acid, 
0-494  mol.  per  litre.  The  solubility  of  quinone  at  25°  in  water  is 
0-1266  mol.  per  litre,  in  0  TV-hydrochloric  acid  0-1275  mol.  per 
litre,  and  in  N- hydrochloric  acid  0-1332  mol.  per  litre.  The  solu¬ 
bility  of  quinol,  quinone,  and  quinhydrone  in  the  presence  of  one 
another  has  been  determined  and  the  dissociation  constant  (K)  of 
quinhydrone  calculated.  The  value  of  K  in  water  is  0-289,  in 
OTV-hydrochloric  acid  0-263,  and  in  N- hydrochloric  acid  0-267. 
Several  tables  of  potential  measurements  are  given,  and  these  values 
are  compared  with  calculated  values  and  found  to  be  in  fair  agree¬ 
ment.  The  equilibrium  constant  (k)  for  the  reaction  quinol  ^ 
quinone  is  calculated  by  means  of  the  equation  tt= 0-0298  log 
(qjh)- KO-0596  log  (H’)— 0*0298  log  k ,  and  the  value  l-6x  10"23 
obtained.  J.  F.  S. 

The  Dibromoanthraquinones.  Martin  Battegay  and  J. 
Claudin  (Bull.  Soc.  chim .,  1921,  [iv],  29,  1017 — 1027 ;  cf.  Grand- 
mougin,  A.,  1921,  i,  871). — A  more  detailed  account  of  work  already 
published  (A.,  1921,  i,  349).  1  :  6-Dibromoanthraquinone ,  m.  p.  204°, 
is  obtained  by  heating  l-nitro-6-sulphoanthraquinone  with  bromine 
in  a  sealed  tube  for  eight  hours  at  210°.  1  :  7 -Dibromoanthra- 

quinone ,  m.  p.  220°,  is  obtained  in  the  same  manner  from  1-nitro- 
7-sulphoanthraquinone,  or  from  1  :  7-diaminoanthraquinone  by  the 
Sandmeyer  reaction.  W.  G. 

The  Homonuclear  Dibromoanthraquinones.  E.  Grand - 
mougin  (Compt.  rend.,  1921,  173,  839—840;  cf.  A.,  1921,  i,  871). 
— Very  scanty  details  are  given  for  the  preparation  of  the  four 
homonuclear  dibromoanthraquinones,  namely,  the  1  :2-,  1  :3-,  1  :4-, 
and  2  :  3 -derivatives.  W.  G. 

The  Dibenzoyldiaminoanthraquinones.  Martin  Battegay 
and  J.  Claudin  (Bull.  Soc.  chim.,  1921,  [iv],  29,  1027 — 1036).— 
In  part  a  more  detailed  account  of  work  already  published  (cf. 
A.,  1921,  i,  513).  1  :  2-  and  2  :  3  -  Diamino  anthraquinones  when 
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benzoylated  in  neutral  or  acid  media  give  the  corresponding  2 -phenyl - 
anthraquinoneiminazole,  but  in  alkaline  solution  the  benzoylation 
yields  the  dibenzoyl  derivative.  2 -Phenyl- a -anthraquinoneimin¬ 
azole,  m.  p.  235°  (Schaarschmidt,  A.,  1915,  i,  177  gives  m.  p.  271°), 
in  an  alkaline  vett  dyes  cotton  an  orange -yellow,  which  passes  by 
oxidation  to  a  very  fast,  intense  bright  yellow.  1  :  2 -Dibenzoyl- 
diaminoanthraquinone  has  m.  p.  355°.  2-Phenyl-$-anthraquinone - 
iminazole  has  m.  p.  >360°  (Schaarschmidt,  loc.  cit .,  gives  >385°), 
and  2  :  3 -dibenzoyldiaminoanthraquinone  has  m.  p.  315°.  2  :  6- 

Dibenzoyldiaminoanthraquinone  has  m.  p.  300°,  and  2  :  1 -dibenzoyl¬ 
diaminoanthraquinone  has  m.  p.  300°.  Of  these  dibenzoyl  deriv¬ 
atives  only  the  1  :  4-,  1  :  5-,  and  1  :  8-derivatives  are  powerful  dyes. 


W.  G. 


The  Intermediate  Products  in  the  Synthesis  of  Alizarin. 

Eugene  Grandmougin  (Compt.  rend.,  1921,  173,  1176 — 1178; 
cf.  A.,  1921,  i,  871). — The  author  considers  that  the  stages  in 
the  synthesis  of  alizarin  from  anthracene  are  :  anthracene  — >  9  : 10- 
dibromoanthracene  — >  its  tetrabromide  — >  2:3:9: 10-tetrabromo- 
anthracene  — >-  2  :  3-dibromoanthraquinone — >■  alizarin. 

W.  G. 

Derivatives  of  J-Menthol.  E.  A.  Luck  ( Apoth.-Zeit .,  1921, 
36,  279;  from  Chem.  Zentr.,  1921,  iii,  721). — The  following  deriv¬ 
atives  of  Z-menthol  are  described  :  cyanomenthane ,  C11H19N, 
yellowish -white  needles ;  potassium  menthanecarboxylate,  C11H1902K, 
long,  yellow  needles;  menthanecarboxylic  acid,  CnH20O2,  white 
needles ;  menthanealdehyde  corresponding  with  the  latter  acid, 
CnH20O,  silky  needles ;  the  secondary  alcohol  from  the  aldehyde, 
^22^-40 02,  slender,  white  needles ;  the  ketone,  C22H3802,  white 
needles ;  sesquiterpene  from  menthone,  C15H24  or  C30H48,  brownish- 
black,  thick  mass,  not  solidifying  after  two  months ;  nitrososesqui - 
terpene,  C30H47NO,  a  light  yellow  syrup;  the  compound, 
CSSK*C30H45INO*OK,  yellow  needles,  detonating  on  heating. 


Essential  Oil  of  Nepeta  japonica,  Maxim.  I.  Yoshiharu 
Murayama  and  Takeyoshi  Itagaki  (J.  Pharm.  Soc.  Japan ,  1921, 
869 — 880). — An  essential  oil  (1*8%)  was  obtained  by  steam  dis¬ 
tillation  of  Nepeta  japonica,  Maxim,  from  China.  It  boils  at  about 
205°  or  63 — 83°/10  mm.  and  contains  d-limonene  and  a  small  quantity 
of  free  acids,  esters,  and  alcohols,  but  consists  mainly  of  a  ketone, 
C10H18O,  which  seems  to  be  d-menthone,  the  optical  antipode  of 
the  common  Z-menthone.  K.  K. 


The  Essential  Oils  of  Leptospermum  flavescens  var. 
grandifiovum  and  Leptospermum  odoratum .  A.  R.  Pen  fold 
(J.  Boy.  Soc .  New  South  Wales,  1920,  54,  197 — 207  ;  cf.  A.,  1921, 
i,  859). — The  chief  constituents  of  the  essential  oil  of  Leptospermum 
flavescens  var.  grandiflorum  are  the  two  sesquiterpenes  aromaden- 
drene  and  eudesmene,  together  with  a  sesquiterpene  alcohol  not 
identified.  The  oil  has  d 15  0*9324;  [a]D  —2*42°;  n p  1*5048  and  is 
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distinct  from  the  oil  of  Leptospermum  flavescens.  The  principal 
constituents  of  the  essential  oil  of  Leptospermum  odoratum,  Cheel, 
are  eudesmol,  aromadendrene,  and  eudesmene,  p-pinene,  a-pinene, 
the  butyric  and  acetic  esters  of  an  unknown  alcohol,  together  with 
a  small  amount  of  an  alcohol  having  an  odour  of  citronellol,  but 
not  being  either  geraniol  or  citronellol,  and  small  amounts  of  a 
solid  and  liquid  phenol.  The  yield  of  oil  was  much  higher  from 
leaves  cut  in  August  or  October  than  from  those  cut  in  May,  and 
the  eudesmol  was  present  in  minimum  amount  in  the  latter  oil. 

W.  G. 


The  Structural  Formula  of  Caoutchouc  according  to 
Harries.  S.  C.  J.  Olivier  ( Rec .  trav.  chim .,  1921,  40,  665 — 
676;  cf.  Harries,  A.,  1904,  i,  757,  and  1905,  i,  364).— The  author 
has  repeated  some  of  Harries’s  work  and  has  obtained,  in  some 
cases,  different  results.  He  concludes  that  the  assumption  of 
homogeneity  for  the  ozonide  of  caoutchouc  is  not  valid  and  that 
the  molecular  weight  cannot  serve  as  a  basis  for  estimating  that  of 
caoutchouc  itself;  further,  that  it  is  impossible  in  the  present 
state  of  our  knowledge  to  choose  between  the  ring  formula  sug¬ 
gested  by  Harries  and  the  Weber  open-chain  formula.  H.  J.  E. 


Catechu  and  Catechin.  Astrid  Cleve  von  Euler  ( Svenslc . 
Kem.  Tidskr .,  1921,  33,  88 — 98;  from  Chem.  Zentr .,  1921,  iii, 
731). — A  theoretical  discussion  of  the  chemistry  of  catechu  and 
catechin.  From  a  consideration  of  existing  experimental  work, 
the  following  alternative  formulae  for  catechin  are  suggested  : 
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G.  W.  R. 


The  Course  of  the  Reaction  in  the  Synthesis  of  Oxindigo 
(2:2/-Diketo  -AL1-dicoumaran).  K.  Fries  and  H.  Hasenjager 
(Ber.,  1921,  54,  [J5],  2931 — 2934;  cf.  Fries  and  Hasselbach,  A., 
1911,  i,  150). — When  6-methyl-3-coumaranone  reacts  with  3-keto- 
2-p-dimethylaminoanilcoumaran  in  xylene  solution,  2' -p-dimethyl- 
aminoanilino -^-methyl-2  :  2 f -dicoumaranone,  brownish-red,  glistening 
needles,  m.  p.  232°  (decomp.),  after  sintering  at  229°,  is  obtained. 
It  is  hydrolysed  by  strong  acids  to  j9-aminodimethylaniline  and 
“  6-methyloxindigo.’’  3-Keto-2-p-dimethylaminoanil-6-methylcou 
maran  and  3-coumaranone,  on  the  other  hand,  yield  the  isomeride 
2-ip-dimethylaminoanilino-6-methyl-2  :  2' -dicoumaranone,  pale  brown¬ 
ish-red  needles,  m.  p.  211°  (decomp.),  after  sintering  at  208°.  It 
is  hydrolysed  by  strong  acids  to  p-aminodimethylaniline  and 
“  6-methyloxindigo.,5 
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2  :  2' -DiJceto~6 -methyl -A11' -dicoumar an  (“  6-methyloxindigo,”  “  6- 
methyl-2  :  2' -dicoumaranone-indigo  ”),  crystallises  from  glacial  acetic 
acid  in  small,  yellow,  prismatic  crystals,  m.  p.  265°  (decomp.),  after 
darkening  at  220°  and  sintering  at  240°. 

It  follows,  therefore,  that  the  isomeric  2-  or  2'-p-dimethylamino- 
anilino-6-methyl-2  : 2'-dicoumaranones  are  the  primary  reaction 
products  and  not  “  6-methyloxindigo.”  F.  M.  R. 

Syntheses  in  the  Thianthren  Series.  I.  Jnanendra  Nath 
Ray  (T.,  1921,  119,  1959—1967). 

Preparation  of  Nitrosulphonic  Acids  of  Hydrogenated 
Cinchona  Alkaloids.  C.  F.  Boehringer  &  Sohne  (D.R.-P. 
338738;  from  Chem.  Zentr .,  1921,  iv,  709 — 710). — Nitrosulphonic 
acids  are  prepared  by  dissolving  hydrogenated  cinchona  alkaloids 
or  their  salts  in  a  mixture  of  sulphuric  and  nitric  acids,  or  nitric 
acid  or  an  alkali  nitrate  is  added  to  a  solution  of  them  in  sulphuric 
acid,  or  their  nitro -compounds  are  dissolved  in  strong  sulphuric 
acid.  N  itrohydrocinchonidinesulphonic  acid ,  C19H2306N3S,  forms 
yellow,  microscopic  crystals ;  hexagonal  plates  are  obtained  from 
methyl  alcohol ;  it  is  decomposed  by  heating  with  hydrochloric  acid, 
giving  nitrohydrocinchonidine  and  sulphuric  acid.  It  chars  with¬ 
out  melting.  N  itrohydroquininesulphonic  acid ,  C^H^O-jNgS,  forms 
yellow  needles ;  it  chars  without  melting  on  heating  above  250° 
and  darkens  on  exposure  to  light.  By  heating  with  hydrochloric 
acid,  sulphuric  acid  and  nitrohydroquinine  are  obtained.  The 
latter  forms  thin,  yellow  leaflets,  m.  p.  212°  (decomp.).  Nitro - 
ethylhydrocupreinesulphonic  acid ,  C21H2707N3S,  forms  yellow  crystals 
which  darken  at  about  260°  and  char  at  about  280°  without  melt¬ 
ing.  It  is  decomposed  on  heating  with  hydrochloric  acid  into 
sulphuric  acid  and  nitrocthylhydrocuprcinc.  G.  W.  R. 

Preparation  of  Aminosulphonic  Acids  of  Hydrogenated 
Cinchona  Alkaloids.  C.  F.  Boehringer  &  Sohne  (D.R.-P. 
339947;  from  Chem .  Zentr.,  1921,  iv,  912). — Nitrosulphonic  acids, 
derived  from  hydrogenated  cinchona  alkaloids,  are  reduced  by  means 
of  ferrous  sulphate  and  alkali  hydroxide.  For  example,  nitro¬ 
hydroquininesulphonic  acid  is  reduced  by  ferrous  sulphate  in  the 
presence  of  an  aqueous  or  methyl-alcoholic  solution  of  barium 
hydroxide  to  aminohydroquininesulphonic  acid ;  it  forms  yellow 
needles,  m.  p.  222 — 224°.  The  red  crystalline  sulphate  gives 
aminohydroquinine,  m.  p.^216 — 218°,  by  hydrolysis  with  strong 
hydrochloric  acid.  G.  W.  R. 

Preparation  of  Acetyls alicylyl  Compounds  of  Quinine  and  its 
Derivatives.  E.  Merck,  Claijs  Diehl,  and  Hans  Mayen  (D.R.-P. 
338853;  from  Chem.  Zentr.,  1921,  iv,  709). — o-Acetoxybenzoyl 
chloride  is  allowed  to  react  with  molecular  proportions  of  quinine 
or  its  derivatives  in  a  suitable  solvent.  By  the  action  of  o-acetoxy- 
benzoyl  chloride  on  dry  quinine  in  dry  alcohol,  o •acetoxybenzoyl- 
quinine  hydrochloride  is  obtained  in  white  needles  or  plates,  m.  p. 
242°  idecomp.).  From  a  solution  of  ethylhydrocupreine  in  dry 


ORGANIC  CHEMISTRY. 


i.  47 


toluene,  o -acetoxybenzoylethylhydrocupreine  hydrochloride  is  similarly 
prepared;  it  forms  white  needles,  m.  p.  252°  (decomp.). 

G.  W.  R. 

The  Active  Constituent  of  Ergot.  K.  Spiro  and  A.  Stoll 
{Verb.  Schweiz.  Nat.  Ges.,  1920,  reprint;  from  Chem.  Zentr .,  1921, 
iii?  889 — 890). — Ergotamine,  obtained  in  crystallisable  form  from 
ergot,  on  treatment  with  methyl  alcohol  gives  a  new,  less  active, 
alkaloid,  ergotaminine.  Ergotamine  acts  paralytically  on  the 
sympathetic  system,  causes  contraction  of  plain  muscular  tissue, 
and  a  slight  decrease  in  blood  pressure.  It  acts  on  the  uterus  even 
at  great  dilutions.  Ergotaminine  exerts  a  similar  effect.  Histamine 
takes  no  part  in  the  typical  ergot  effect.  Ergotamine,  however, 
acts  similarly  to  ergot  and  may  be  used  in  the  same  way. 

G.  W.  R. 

Hydrogenation  of  isoCodeine  and  ^-Codeine.  Edmund 
Speyer  and  Hermann  Wieters  ( Ber .,  1921,  54,  [R],  2647 — 
2650). — Catalytic  hydrogenation  in  the  presence  of  palladium 
proceeds  differently  in  the  cases  of  ^<$ocodeine  and  ^-codeine,  since 
the  former  is  transformed  into  a  dihydro -derivative,  whereas  the 
latter  gives  tetrahydro-i//-codeine  to  which,  on  the  basis  of  Knorr  s 

formula  for  ^-codeine,  the  annexed  con¬ 
figuration  is  assigned. 

Dihydroisocodeine ,  C18H2303N,  crystal¬ 
lises  in  small,  rhombic  prisms,  m.  p.  199 — 
200° ;  the  corresponding  pier  ate ,  m.  p. 
235 — 237°,  after  previous  softening,  the 
hydrochloride  and  hydroiodide  are  de¬ 
scribed.  The  methiodide  forms  leaflets, 
m.  p.  272°.  T etr  ahy  dr  o- if/ -codeine, 

C18H25O3N,0*5H2O,  crystallises  in  rhom¬ 
bic  prisms,  m.  p.  114 — 115°  after  soften¬ 
ing  at  1 10° ;  it  dissolves  in  solutions  of 
alkali  hydroxides  from  which  it  is  pre¬ 
cipitated  by  ammonium  chloride.  The  hydrochloride ,  microscopic 
prisms,  m.  p.  238 — 240°  (decomp.),  and  methiodide ,  prisms,  m.  p. 
249—250°  (decomp.),  are  described.  H.  W. 

Constitution  of  Rutaecarpine.  Yasuhiko  Asahina  and 
Atsushi  Fujita  ( J .  Pharm.  Soc.  Japan ,  1921,  863 — 869). — Asahina 
and  Mayeda  (cf.  A.,  1916,  i,  238,  621 ;  A.,  1921,  i,  48)  proposed 
constitutional  formulae  for  evodiamine  and  rutaecarpine,  alkaloids 
isolated  from  the  fruits  of  Evodia  rutaecarpa,  Benth.  and  Hook. 
The  authors  attempted  to  reduce  rutaecarpine  with  alcohol  and 
sodium,  with  hydriodic  acid,  with  zinc  amalgam  and  hydrochloric 
acid,  and  with  acetic  acid  and  sodium  amalgam  in  methyl-alcoholic 
solution  without  obtaining  any  definite  compound  except  rutae¬ 
carpine  hydriodide,  m.  p.  270°.  When  rutaecarpine  was  heated 
with  amyl  alcohol  and  potassium  hydroxide  for  two  hours,  an- 
thranilic  acid 8iii&2-$-aminoethylindole-3-carboxylic  acid ,  CuH1202N2, 
were  isolated  in  almost  quantitative  amount.  The  acid  forms 
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white,  silky  crystals,  m.  p.  257°,  is  almost  insoluble  in  common 
organic  solvents,  but  soluble  in  acetic  acid  and  hot  dilute  alcohol ; 
yields  a  picrate,  orange-yellow  scales,  m.  p.  247°  (decomp.),  and 
when  boiled  with  dilute  hydrochloric  acid  for  two  to  three  hours, 
is  resolved  into  2-p-aminoethylindole  and  carbon  dioxide.  This 
confirms  the  constitution  previously  suggested  for  rutaecarpine. 

K.  K. 

The  Addition  of  Organic  Bases  to  Metallic  Salts.  Walter 
Peters  (Z.  anorg.  Chem.,  1921,  118,  172 — 176). — It  was  shown  in 
previous  papers  (A.,  1913,  ii,  42 ;  1915,  i,  504)  that  by  the  addition 
of  ammonia  or  amines  to  complex  salts,  compounds  of  much  higher 
co-ordination  number  were  obtained  than  by  the  addition  of 
ammonia  to  simple  salts.  The  work  has  now  been  extended  by  the 
preparation  of  a  number  of  pyridine,  piperidine,  and  ethylene - 
diamine  additive  compounds  of  double  platino-  and  platini- 
chlorides.  No  relation  was  found  between  the  number  of  molecules 
of  each  base  combined  with  a  salt  and  the  affinity  or  dissociation 
constant  of  the  base.  The  following  compounds  were  prepared. 

Pyridine  compounds  :  CuPtCl6,6C5H5N,  long,  thick,  cornflower- 
blue  needles ;  CdPtCl6,6C5H5N,  a  white,  curdy  precipitate  by 
adding  pyridine  to  the  aqueous  solution  of  the  salt; 

MnPtCle,6C5H5N, 

a  brick-red  precipitate  changing  to  brown ;  NiPtCl6,6C5H5N, 
yellowish-green ;  CoPtCl6,6C5H5N,  yellowish-brown. 

Piperidine  compounds :  NagPtCl^ChH^N,  reddish-brown  pre¬ 
cipitate  ;  BaPtCl4,4C5HnN ;  Na2PtCl6,4C5H14N,  pale  yellow 
crystals ;  CuPtCl6,2C5H1:LN,  greenish-blue  precipitate ; 

ZnPtCl6,4C5HnN, 

white;  CdPtCl6,2C5HnN,  olive;  NiPtCl6,6C5HnN,  dirty  green. 

Ethylenediamine  compounds :  ZnPtCl6,2C2H4(NH2)2,  white  ;* 
CdPtCl6,6C2H4(NH2)2,  small  crystals  with  a  yellow  tinge; 
NiPtCl6,2C2H4(NH2)2,  bright  red.  E.  H.  R. 

Action  of  Sodammonium  on  Pyridine.  Preparation  of 
the  Hydrate  of  Tetrahydrodipyridyl.  P.  Lebeau  and  M.  Picon 
(Compt.  rend .,  1921,  173,  1178 — 1180). — When  pyridine,  cooled 
to  — 60°,  is  allowed  to  drop  slowly  on  to  sodammonium,  a  com¬ 
pound ,  (C5H5NNa)2NH3,  is  obtained  which  retains  its  ammonia 
even  in  a  vacuum.  This  compound  is  spontaneously  inflammable 
in  air  and  detonates.  It  reacts  with  methyl  and  propyl  iodides, 
Jer2.-amyl  chloride,  and  ethylene  dichloride  giving  in  all  cases  un¬ 
stable  substances.  By  the  controlled  action  of  alcohol  and  water 
in  the  presence  of  ether,  tetrahydrodipyridyl  hydrate ,  (C5H6N)2,H20, 
is  obtained  from  which  the  corresponding  hydrochloride , 

(C5H6N)2HC1, 

and  mercurichloride ,  (C5H6N)2HCl,HgCl2,  were  prepared.  W.  G. 

Reduction  of  Pyridine  with  Zinc  Dust  and  Acetic  Anhydride. 

Otto  Dimroth  and  Richard  Heene  (Ber.,  1921,  54,  [£],  2934 — 
2942). — Pyridine  is  readily  reduced  by  zinc  dust  in  the  presence 
of  acetic  anhydride  to  1  :  V -diacetylletrahydro-4: :  4 f -dipyridyl. 
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Ac^^CHTH^CH-CH^^^^NAc,  long,  yellow  needles, 


m.  p.  124 — 125°,  which  on  exposure  to  moist  air  is  converted 
gradually  into  4  : 4/-dipyridyl  and  acetic  acid.  De- acetylation 
and  oxidation  to  4  :  4'-dipyridyl  is  also  observed  by  the  action  of 
manganese  dioxide  or  lead  dioxide  on  the  substance  dissolved  in 
acetic  acid  or  by  the  action  of  air  or  nitrous  fumes  on  the  alcoholic 
solution.  It  is  transformed  by  iodine  in  benzene  solution  to 
4  :  4/-dipyridyl,  but  pyridine  is  the  main  product  of  the  action  of 
iodine  dissolved  in  potassium  iodide  on  a  solution  of  the  acetyl 
compound  in  acetic  acid.  Conversely,  4  :  4/-dipyridyl  is  reduced 
by  zinc  dust  and  acetic  anhydride  to  1  :  T-diacetyltetrahydro- 
4  : 4/-dipyridyl.  The  relationships  are  thus  similar  to  those 
observed  by  Emmert  between  pyridine  and  tetrahydrodipyridyl 
(A.,  1919,  i,  415;  1920,  i,  331).  Like  the  dialkyl  compound, 
1  :  T-diacetyltetrahydro-4  : 4/-dipyridyl  undergoes  dissociation  into 
radicles ;  the  solution  of  the  substance  in  glacial  acetic  acid 
becomes  intensely  blue  when  gently  warmed,  but  is  decolorised 
by  air  and  the  alternate  coloration  and  decolorisation  can  be 
repeated  until  the  substance  is  completely  oxidised.  It  appears 


CH’CHv.  ✓ 

that  the  radicle  can  react  in  two  forms, 


Acn  /CH-CHv 

and  )>  —^CH.  The  first  form  gives  a  peroxide, 

/  \CH*CH/ 


NAc<^:^>CH-0-0-CH<^i^>NAc,  with  air  which, 


qH*qh  OH 

possibly  after  transformation  into  NAc<QH jCH>  C<__,  loses 


acetic  acid,  whereupon  two  residues  unite  to  form  4  :  4/-dipyridyh 
The  second  form  adds  iodine  or  hydroxyl  to  give 


which  loses  acetic  acid  and  yields  pyridine. 

Diacetyltetrahydrodipyridyl  can  also  be  obtained  in  a  colourless 
modification  when  the  yellow  variety  is  warmed  with  alcoholic 
potassium  hydroxide  solution  (the  acetyl  groups  are  remarkably 
stable  towards  this  reagent).  Since  the  yellow  and  colourless 
forms  are  chemically  indistinguishable  and  have  the  same  melting 
point,  it  would  appear  at  first  sight  that  the  coloured  crystals  are 
contaminated  by  some  persistent,  coloured  impurity.  Against 
this  view,  however,  it  is  observed  that  the  solution  of  the  colour¬ 


less  compound  in  acetic  anhydride  becomes  yellow  when  warmed 
and  deposits  yellow  crystals  when  subsequently  cooled.  The 
yellow  compound  deposits  a  small  quantity  of  orange-red  needles , 
m.  p.  (indefinite)  248°,  when  warmed  with  a  small  quantity  of 
acetic  acid  or  acetic  anhydride;  the  substance  has  not  yet  been 
investigated  completely. 

Quinoline,  also,  is  readily  reduced  by  zinc  dust  and  acetic 
anhydride,  giving  an  amorphous  powder,  m.  p.  (very  indefinite) 
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190°,  the  analyses  of  which  give  results  agreeing  approximately 
with  those  required  for  1  :  l'-diacetyltetrahydrodiquinolyl.  H.  W. 

Fission  of  y-Pyrone  by  Aniline  and  IV-Phenyl-4-pyridone. 

W.  Borsche  and  Iris  Bonacker  ( Ber .,  1921,  54,  [ B ],  2678 — 
2686). — y-Pyrone  is  readily  converted  by  aniline  into  di-anilino- 
vinyl  ketone,  CO(CH!CH*NHPh)2,  which  easily  loses  aniline  and 
passes  into  l-phenyl-4-pyridone.  The  latter  may  be  regarded, 
not  only  as  a  y-pyridone  derivative,  but  also  as  an  A-disubstituted 
aromatic  amine  of  the  type  of  dimethylaniline.  It  exhibits,  how¬ 
ever,  few  of  the  reactions  typical  of  this  type  of  substance.  Its 
indifference  towards  ketonic  reagents,  alkyl  haloids,  and  nitrous 
acid  has  led  Smernov  (A.,  1921,  i,  594)  to  regard  it  as 
an  internal  ammonium  oxide  (annexed  formula).  This 
view  is  not  shared  by  the  authors,  since  the  quin- 
quevalency  of  the  nitrogen  atom  is  opposed  to  its 
ability  to  add  Grignard’s  reagents.  They  consider 
that  its  stability  is  due  to  the  unsaturated  nature  of  the  two  carbon 
atoms  attached  to  the  nitrogen  atom  and  the  consequent  greater 
demand  on  its  valency  whereby  its  power  of  influencing  reactions 
in  the  aromatic  portion  of  the  molecule  is  correspondingly  dimin¬ 
ished.  If  this  is  the  case,  l-phenyl-4-piperidone  should  exhibit 
the  reactivity  of  an  A-dialkylaniline.  Since  the  ketone  could  not 
be  prepared  in  sufficient  quantity,  this  point  has  not  been  tested 
experimentally,  but  it  is  shown  that  the  corresponding  saturated 
secondary  alcohol  is  a  highly  reactive  substance. 

Bishydroxymethyleneacetonedianilide  [di-anilmovinyl  ketone], 
yellow,  silky  needles,  m.  p.  150°,  is  prepared  by  the  action  of 
aniline  on  y-pyrone  in  dilute  acetic  acid  solution  at  the  atmospheric 
temperature  (a  substance ,  C17H16ON2,  m.  p.  167°,  is  obtained  as 
by-product  in  quantity  too  small  for  extended  investigation). 
Fission  of  the  y-pyrone  ring  can  also  be  effected  by  substituted 
anilines  and  its  homologues  if  the  latter  possess  pronounced  basic 
properties ;  the  corresponding  p -toluidino-,  pale  yellow  leaflets,  m.  p. 
167°,  and  m-nitranilino- compounds,  m.  p.  223°,  are  described  in 
detail.  (aa'-Dimethyl-y-pyrone,  on  the  other  hand, .  appears  to 
be  stable  towards  aniline.)  The  dianilino -ketone  is  converted  by 
hydrochloric  acid,  by  sodium  ethoxide,  or  by  distillation  in  a 
vacuum  into  l-phenyl-4-pyridone,  long,  colourless  needles,  m.  p. 
(+2H20)  104 — 105°.  Anhydrous  l-phenyl-4-pyridone,  m.  p.  116° 
(Smernov,  loc.  cit .,  gives  125°),  is  conveniently  prepared  by  distilla¬ 
tion  of  aniline  chelidonate  under  diminished  pressure. 

OOMe  The  corresponding  picrate,  yellow  leaflets,  m.  p.  190°, 
and  methiodide ,  colourless  rhombohedra,  m.  p.  146°, 
are  described;  the  latter,  however,  appears  to  be  a 
psewdomethiodide  (annexed  formula),  since  the  corre¬ 
sponding  hydroxide  passes  into  1 -phenyl-4-pyridone 
and  methyl  alcohol  when  its  aqueous  solution  is 
evaporated.  l-Phenyl-4-pyridone  forms  an  additive 
compound  with  magnesium  methyl  iodide,  from  which 
the  parent  substance  is  regenerated  by  dilute  acid. 
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4- Hydroxy -\-phenylpiperidine ,  m.  p.  69 — 70°,  is  prepared  by 
the  reduction  of  1  -phenyl-4 -pyridone  by  sodium  in  boiling  alcoholic 
solution.  The  picrate,  dark  yellow  needles,  m.  p.  145 — 147°,  meth- 
iodide,  m.  p.  153 — 155°,  benzoate,  coarse,  colourless  prisms,  m.  p.  102 — 
103°,  and  p -nitrobenzoate,  yellow  leaflets,  m.  p.  156°,  are  described. 
4-Hydroxy- 1-phenylpiperidine  does  not  react  simply  with  nitrous 
acid,  since  the  secondary  alcoholic  group  is  liable  to  be  attacked, 
but  the  formation  of  a  p-nitroso- derivative  is  established  by  the 
isolation  of  the  corresponding  gallocyanin  dye,  C25H2107N2C1, 
bluish-green  needles,  m.  p.  140°.  With  a  diazotised  solution  of 
aniline,  4-hydroxy- 1-phenylpiperidine  gives  4-hydroxy -1-p-benzene- 
azophenylpiperidine,  small,  brown  crystals,  m.  p.  127°  (benzoyl 
derivative,  m.  p.  125°),  whilst  with  diazotised  sulphanilic  acid  it 
gives  the  corresponding  sodium  salt,  C17H1804N3SNa,2H20,  which 
is  reduced  by  stannous  chloride  and  hydrochloric  acid  to  4 -hydroxy- 
l-p-aminophenylpiperidine,  colourless  leaflets,  m.  p.  158°  (dibenzoyl 
compound,  colourless  leaflets,  m.  p.  195°).  Di -4-hydroxy piperidino - 
4-phenylmethane,  CH2(C6H4*C5NH9,OH)2,  colourless  leaflets,  m.  p. 
162°,  is  prepared  from  the  base  by  the  action  of  formaldehyde  and 
hydrochloric  acid. 

The  oxidation  of  4 -hydroxy -1-phenylpiperidine  to  1 -phenyl  - 
4-piperidone  has  not  been  effected  in  a  satisfactory  manner;  the 
latter  substance  has  been  prepared  in  small  quantity  by  hydro¬ 
genation  of  l-phenyl-4-pyridone  by  Skita’s  method  and  is  identified 

as  the  compound,  NPh<CQg2#Qg2^>CIN’NH*CO*NHPh,  yellow 

leaflets,  m.  p.  199°  (decomp.).  H.  W. 

Benzyl  Ester  of  2-Phenylqriinoline-4-carboxylic  Acid. 

A.  Gams  and  O.  Kaiser  (U.S.  Pat.,  1378343). — Benzyl  2-phenyl- 
quinoline-4-carboxylate  is  prepared  as  follows  :  Sodium  2 -phenyl  - 
quinoline-4-carboxylate  is  heated  in  acetone  and  treated  with 
benzyl  chloride,  gradually  added,  the  acetone  is  distilled  off,  the 
residue  is  mixed  with  water  and  extracted  with  ether  or  benzene. 
The  solution  in  the  volatile  solvent  thus  obtained  is  washed  with 
sodium  carbonate  and  with  water  and  dried  with  calcium  chloride 
and  then  treated  with  dry  gaseous  hydrogen  chloride.  The  hydro¬ 
chloride  of  the  benzyl  ester  thus  formed  is  a  fine,  crystalline,  yellow 
powder.  It  is  dissolved  in  alcohol,  decomposed  by  adding  solid 
sodium  carbonate,  and  separated  by  filtration  from  the  sodium 
chloride.  By  concentrating  the  solution  the  ester  crystallises. 
It  may  be  purified  by  recrystallisation  from  alcohol  or  ether.  It 
has  m.  p.  77 — 78°  and  is  citron-yellow.  Chemical  Abstracts. 

Certain  Derivatives  of  Arylated  Cinchonic  Acids.  Karl 

W.  Rosenmund  (Ber.,  1921,  54,  [B],  2893 — 2896). — a-Phenylcin- 
chonic  acid  (2-phenylquinoline-4-carboxylic  acid)  is  extensively 
used  in  pharmacy  under  the  name  “  Atophan.”  In  this  connexion 
its  allyl  ester  is  particularly  useful  by  reason  of  its  low  melting 
point,  solubility  in  fat,  and  ready  absorption  by  the  skin.  A 
number  of  unsaturated  esters  of  differently  substituted  cinchonic 
acids  are  described,  which,  however,  do  not  possess  these  properties. 
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2-Phenylquinoline-4-carboxylic  acid  is  converted  by  boiling 
thionyl  chloride  into  2-phenylquinolineA-carboxyl  chloride ,  m.  p. 
81 — 82°.  Allyl  cc-phenylcinchonate  is  a  pale  yellow  liquid,  b.  p. 
265°/15  mm.,  215°/0-8  mm.,  m.  p.  30°.  The  corresponding  tin- 
namyl  ester  has  m.  p.  83°.  Allyl  2-phenyl-6-methylquinoline - 
4^-carboxylate  forms  pale  yellow  needles,  m.  p.  75 — 76°.  Allyl 
2-piperonylquinolineA-carboxylate ,  m.  p.  61°,  $y-dibromo-n-propyl 
2-phenylquinolineA-carboxylate ,  m.  p.  75°,  $y-dibromo-u.-phenyl- 
n-propyl  2-phenylquinolineA-carboxylate ,  needles,  m.  p.  103°,  and 
$y-dibromopropyl  2- piper onylquinolineA-carboxy late,  m.  p.  102 — 
103°,  are  also  described.  H.  W. 

Isomerism  of  the  isoOxazolecarboxylic  Acids.  VI. 

M.  Betti  and  S.  Berlingozzi  (Gazzetta,  1921,  51,  ii,  229 — 238). — 
It  has  been  shown  (Betti  and  Alessandri,  A.,  1915,  i,  713 ;  Betti, 
A.,  1915,  i,  896;  Betti  and  Berlingozzi,  A.,  1915,  i,  996,  997 ;  Betti 
and  Pacini,  A.,  1916,  i,  222)  that  two  3  : 5-diphenyKsooxazole- 

4- carboxylic  acids,  m.  p.  153°  and  233°  respectively,  and  two 

5- phenyl-3-methylisooxazole-4-carboxylic  acids,  m.  p.  157°  and 
189°  respectively,  may  be  obtained.  It  is  now  found  that,  in 
either  case,  the  acid  with  the  lower  melting  point  represents  the 
unstable  form  and  may  be  converted  by  boiling  concentrated  alkali 
hydroxide  solution  into  the  less  readily  fusible,  stable  isomeride; 
the  inverse  change  has  not  been  found  possible. 

These  results  explain  (1)  why  the  amide  obtained  from  3-phenyl 
(or  methyl) -4-benzylideneisooxazolone  may  yield  the  one  acid  when 
treated  with  dilute  alkali  hydroxide  solution  and  the  other  when 
treated  with  the  concentrated  alkali,  it  being  the  amide  of  the 
unstable  acid,  and  (2)  why  the  ethyl  ester  obtained  by  the  action 
of  hydroxylamine  on  ethyl  benzoyl-  (or  acetyl-)acetoacetate  is 
hydrolysable  only  to  the  stable  isomeric  acid,  with  which  it  corre¬ 
sponds.  The  amides  of  the  stable  acids,  and  the  ethyl  esters  of 
the  unstable  acids,  have  now  been  prepared. 

The  isomerism  of  these  acids  may  be  due  to  the  presence  in  the 


one  form  of  a  double  ring,  thus  0<C^  qr  ’ 


as  this  formula 


contains  an  asymmetric  carbon  atom,  experiments  are  being  made 
on  the  optical  resolution  by  means  of  alkaloids. 

The  stable  form  of  3  :  5-diphenylisooxazole-4-carboxylic  acid, 
m.  p.  233°,  gives  the  following  derivatives  :  chloride ,  which  was 
obtained  slightly  impure  in  long,  silky,  almost  white  needles,  m.  p. 
88—89°.  Amide ,  C16H1202N2,  which  forms  opaque,  white,  spherical, 
crystalline  aggregates,  m.  p.  223°.  Anilide,  C22H1602N2,  crystal¬ 
lising  in  groups  of  small,  yellow  needles,  m.  p.  188°.  The  isomeric 
unstable  acid,  m.  p.  153°,  gives  an  anilide ,  crystallising  in  lustrous, 
deep  yellow  leaflets,  m.  p.  236° ;  the  ethyl  ester,  obtained  as  an 
orange-yellow  oil,  and  the  chloride,  obtained  as  a  viscous,  orange- 
yellow  substance,  could  not  be  purified. 

The  stable  form  of  5-phenyl-3-methyKsooxazole-4-carboxylie 
acid,  m.  p.  189°,  yields  :  a  dense,  oily,  yellow  chloride,  difficult  to 
purify ;  a  an  amide,  C11H10O2N2,  crystallising  in  opaque,  white, 
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mammillary  aggregates,  m.  p.  205° ;  and  an  anilide ,  which  crystal¬ 
lises  in  groups  of  silky,  white  needles,  m.  p.  160°.  The  isomeric 
unstable  modification,  m.  p.  157°,  forms  an  oily,  uncrystallisable 
chloride  ;  an  anilide ,  separating  in  lustrous,  brown  crystals,  in.  p. 
179°,  and  an  ethyl  ester,  which  was  obtained  as  a  dense,  intractable 
oil.  T.  H.  P. 

2 : 4-Diketo-5-phenyl-5-ethyltetrahy dr  o-oxazole .  J .  Altwegg 
and  D.  Ebin  (U.S.  Pat.,  1375949). — 2  :  4 -Diketo- 5-phenyl- 5- ethyl- 
tetrahydro-oxazole  is  prepared  by  dissolving  450  grams  of  a-phenyl- 
P-methyl-lactamide  in  3  litres  of  boiling  toluene,  adding  700  grams 
of  anhydrous  potassium  carbonate  with  stirring,  slowly  adding 
300  grams  of  ethyl  chloroformate,  heating  the  mixture  for  an  hour, 
adding  cold  water,  decanting,  and  treating  the  liquid  with  sulph¬ 
uric  acid.  An  oily  substance  separates,  which  after  some  time 
solidifies  to  a  crystalline  mass,  from  which  crystals,  m.  p.  63°,  b.  p. 
176°/3  mm.,  are  obtained  after  cooling.  The  aqueous  solution  has 
an  acid  reaction  and  forms  salts  with  alkali  or  alkaline- earth  metals 
and  magnesium.  The  5 -methyl  derivative,  m.  p.  70°,  may  be 
similarly  produced  from  a-phenyl-lactamide. 

Chemical  Abstracts. 


A  New  Synthesis  of  Oxazines.  Arthur  Fairbourne  and 
Harold  Toms  (T.,  1921,  119,  2076—2078). 


Isatin  and  its  Derivatives.  Ill.  5  :  5'-Di-isatylmethane  and 
its  Conversion  into  Quinoline  Derivatives.  W.  Borsche  and 
R.  Meyer  ( Ber .,  1921,  54,  [2?],  2841 — 2843;  cf.  Borsche  and 
Sander,  A.,  1915,  i,  299). — ^-Diaminodiphenybnethane  is  readily 
converted  by  Sandmeyer’s  method  (A.,  1919,  i,  318)  through 
4  :  4:'-di(oximinoacetylamino)-diphenylmethane}  yellow  plates,  m.  p. 
212°,  into  5 : 5' -di-isatylmethane  (I),  a  reddish-yellow  powder  which 
does  not  melt  at  300°. 


N  H 


CH, 


\/‘ 


CO 

CO 


(I.) 


CHf 


/  N  \ 

/\/\Me 


C00H/0 


(II.) 


The  latter  compound  readily  combines  with  ketones,  thus  with 
acetone  it  yields  6  :  6'-methylene-di-(2-methylquinoline-4:-carboxylic 
acid)  (II),  a  yellow  powder,  m.  p.  above  320°,  and  this  when  dis¬ 
tilled  with  lime,  is  converted  into  6-diquinaldylmethane,  colourless 
plates,  m.  p.  142°,  which  forms  a  yellow  pier  ate,  darkens  at  215°, 
m.  p.  234°  (decomp.).  With  acetophenone  5 : 5' -di-isatylmethane 
forms  6  :  6' -methylenedi-i^-phenylquinolineA-carboxylic  acid),  m.  p. 
265°  (decomp.),  which  when  distilled  with  lime  yields  diquinolyl- 
methane ,  silvery,  glistening  plates,  m.  p.  205°.  F.  M.  R. 


Isatin  and  its  Derivatives.  IV.  The  Action  of  Hydrazine 
on  Isatin  and  1-Methylisatin.  W.  Borsche  and  Robert  Meyer 
(Ber.,  1921,  54,  [B],  2844 — 2853). — The  interaction  of  hydrazine 
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and  isatin  should  result,  according  to  the  conditions,  in  the  form¬ 
ation  of  isatin  hydrazone  or  di-isatinazine,  but  Curtius  and  Thun 
(A.,  1891,  1360)  obtained  only  the  former,  and  regarded  it  as  a 

hydrazi-compound  (*C<o  ).  Staudinger  and  Kupfer  (A.,  1911, 

NH 

i,  751),  on  the  other  hand,  concluded  that  the  reaction  products  of 
hydrazine  with  aldehydes  or  ketones  are  hydrazones,  and  this  view 
is  supported  by  the  investigation  of  the  action  of  hydrazine  on 
isatin  and  1-methylisatin.  If  the  products  are  hydrazi-compounds, 
the  derivative  of  isatin  should  yield  a  triacetyl  compound  and  the 
derivative  of  1-methylisatin  a  diacetyl  compound.  Actually  they 
yield  diacetyl  (I)  and  monoacetyl  (II)  compounds  respectively, 
identical  with  the  condensation  products  of  acetylhydrazine  with 
1-acetylisatin  and  1-methylisatin: 


rCIN-NHAe 

!co 


NAc  (I.) 


c:n-nhac 


(ii.) 


Isatinhydrazone  can  be  condensed  with  isatin  or  aldehydes  under 
suitable  conditions,  the  reaction  being  facilitated  in  most  cases  by 
the  presence  of  a  trace  of  mineral  acid,  but  condensation  does  not 
occur  with  ketones. 

Isatinhydrazone,  small,  flat,  yellow  needles,  m.  p.  237 — 238° 
(Curtius  and  Thun  gave  229°),  sublimes  without  decomposition 
in  a  vacuum,  dissolves  in  hot  dilute  sodium  hydroxide  with  an 
orange-red  colour,  and  on  cooling  slender,  dark  yellow  needles 
(o-aminophenylglyoxylie  aeid-hydrazone  sodium  salt?)  separate, 
from  which  isatinhydrazone  is  regenerated  by  acetic  acid.  1  -Acetyl- 
isalin-acetylhydrazone ,  yellow  needles,  m.  p.  178°,  is  obtained  by 
the  action  of  acetic  anhydride  on  isatinhydrazone,  or  by  the  action 
of  acetylhydrazine  on  1-acetylisatin  in  alcoholic  solution.  Benzyl- 
ideneisatinazine,  orange-red  needles,  m.  p.  195°  (decomp.),  is 
obtained  by  the  interaction  of  isatinhydrazone  and  benzaldehyde 
in  alcoholic  solution. 

Piperonylideneisatinazine^  small,  orange-red  needles,  m.  p.  250 — 
251°  (decomp.),  is  obtained  by  the  interaction  of  isatinhydrazone 
and  piperonaldehyde  in  alcoholic  solution  in  presence  of  a  drop  of 
fuming  hydrochloric  acid. 

p-Nitrobenzylideneisatinazine  forms  orange-red  plates,  m.  p. 
250 — 251°  (decomp.).  Di-isatinazine ,  glistening,  dark  red  needles, 
decomposing  at  295 — 296°,  is  best  prepared  by  boiling  an  alcoholic 
solution  of  isatinhydrazone  with  isatin  in  presence  of  a  few  drops 
of  fuming  hydrochloric  acid;  it  is  hydrolysed  by  acetic  acid  and 
fuming  hydrochloric  acid  to  isatin  and  hydrazine,  and  with  acetic 
anhydride  it  forms  only  a  monoacetyl  derivative,  dark  yellow,  flat 
needles,  decomposing  at  220°.  In  continuation  of  a  former  investi¬ 
gation  (A.,  1902,  i,  186),  an  attempt  was  made  to  convert  March- 
lewski’s  semicarbazone  of  isatin  (A.,  1896,  i,  449)  into  the  azine  by 
boiling  with  aniline.  The  product  was,  however,  the  phenyl- 
carbamylhydrazone,  C8H5ON!N*NH#CO\NHPh,  yellow  needles, 
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m.  p.  233°  (decomp.).  1  -Methylisatinhydrazone  forms  small,  yellow, 
glistening  needles,  m.  p.  107 — 108°,  is  soluble  in  most  organic 
solvents,  but  insoluble  in  dilute  sodium  hydroxide ;  it  forms  a  red 
pi  crate,  m.  p.  112°,  and  a  red  hydrochloride,  m.  p.  182°.  1-Methyl- 
isatinacetylhydrazone  crystallises  in  thin,  yellow  needles,  m.  p. 
143°.  Benzylidene-l-methylisatinazine  forms  red  plates,  m.  p.  156°. 
p-Nitrobenzylidene-l-methylisatinazine  forms  small  orange-yellow 
needles,  m.  p.  245 — 246°.  Di-l-methylisatinazine  crystallises  in 
light  red  needles,  decomposing  at  240 — 245°  after  darkening  at 
about  235°. 

There  is  a  great  similarity  between  the  behaviour  of  i  satin  and  that 
of  1-methylisatin  with  hydrazine,  but  the  corresponding  isatic  acids 
(o-aminophenylglyoxylic  acids)  in  acetic  acid  solution  exhibit  a 
remarkable  difference  in  their  behaviour  when  treated  with  hydr¬ 
azine.  o-Aminophenylglyoxylic  acid  yields  an  intermediate  pro¬ 
duct,  C16H1404N4,2H20,  a  pale  yellow,  crystalline  powder,  which 
is  instantaneously  converted  into  di-isatinazine  by  alcohol  con¬ 
taining  some  hydrochloric  acid.  1-o-Methylaminophenylglyoxylic 
acid,  on  the  other  hand,  under  similar  conditions,  yields  a  second 
hydrazone,  oblique-angled,  red  prisms,  m.  p.  162 — 463°,  believed 
to  be  a  stereoisomeride  of  that  already  described.  F.  M.  R. 

Octabromoindigotin.  Eug.  Grandmougin  ( Compt .  rend., 
1921,  173,  982 — 985). — Tetrabromoanthranilic  acid,  by  the  action 
of  formaldehyde,  gives  a  formalide,  C8H302NBr4,  which  yields  a 
nitrile  and  the  latter  on  hydrolysis  yields  the  glycine  of  tetrabromo¬ 
anthranilic  acid.  The  glycine  when  boiled  with  acetic  anhydride 
gives  acetyltetrabromoindoxylic  acid,  which  in  ammoniacal  solution 
is  readily  saponified  and  oxidised,  giving  octabromoindigotin.  On 
oxidation  in  acetic  acid  solution  with  chromic  acid,  octabromo¬ 
indigotin  gives  tetrabromoisatin,  and  on  reduction  a  leuco-derivative, 
the  yellow  sodium  salt  of  which  is  only  sparingly  soluble.  The 
original  indigotin  has  a  redder  colour  than  the  hexabromoindigotin. 

W.  G. 

Deoxyindigotin.  W.  Borsche  and  Robert  Meyer  (Ber., 
1921,  54,  [5],  2854 — 2856). — An  alcoholic  suspension  of  indigotin 
is  unaffected  by  boiling  with  hydrazine,  but  on  adding  sodium 
hydroxide  and  boiling  for  several  hours,  a  deep  green  solution  is 
obtained  which  deposits  a  yellow,  crystalline  precipitate  on  oxida¬ 
tion  by  air.  This  product,  C16H12ON2,  crystallises  from  200  times 
its  weight  of  glacial  acetic  acid  in  small,  greenish-yellow  needles, 
m.  p.  317°.  The  authors  name  the  product  deoxyindigotin,  and 
ascribe  the  following  constitution  to  it  : 

C«H4<NH>C=C<NH>C6H4- 

Neither  deoxyindigotin  nor  the  solution  from  which  it  is  obtained 
are  suitable  for  dyeing,  but  when  deoxyindigotin  is  sulphonated 
with  36  times  its  weight  of  sulphuric  acid  for  three-quarters  of  an 
hour  at  40 — 45°  it  yields  a  monosulphonic  acid,  the  sodium  salt 
of  which  dyes  wool  or  silk  in  golden-yellow  shades  which  are  very 
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fugitive  to  light.  Similar  deoxy- compounds  are  obtained  by  the 
action  of  hydrazine  and  sodium  hydroxide  on  5  :  5'-  or  7  :  7'- 
dimethylindigotin,  or  dibromoindigotin,  but  thioindigo  red  is  only 
converted  into  its  leuco-compound.  F.  M.  R. 

Benzoylation  and  Benzylation  of  2 : 5-Diketopiperazine. 

Takaoki  Sasaki  and  Tokudji  Hashimoto  (Ber.,  1921,  54,  [£], 
2688 — 2693). — 2  :  5-Diketo-l  :  4-dibenzoylpiperazine  is  prepared  by 
the  gradual  addition  of  benzoyl  chloride  to  a  suspension  of  glycine 
anhydride  in  pyridine  and  subsequent  heating  of  the  mixture  on 
a  water-bath ;  it  forms  colourless  crystals,  m.  p.  239 — ‘240°, 
whereas  Scheiber  and  Reckleben  (A.,  1913,  i,  969)  record  m.  p. 
116°.  It  is  smoothly  converted  into  hippuric  acid  by  means  of 
sodium  hydroxide  solution  at  37°.  2  :  5-Diketo-l  :  4-dibenzyl- 

piperazine  (cf.  Mason  and  Winder,  T.,  1894,  65,  190;  Mannich  and 
Kuptal,  A.,  1912,  i,  217)  cannot  be  prepared  by  the  action  of  sodium 
ethoxide  and  benzyl  chloride  on  glycine  anhydride  but  is  readily 
formed  from  diacetylglycine  anhydride  under  similar  conditions ; 
it  has  m.  p.  173 — 174°.  The  stability  of  the  ring  system  is  remark¬ 
ably  increased  by  the  introduction  of  the  two  benzyl  groups. 

H.  W. 

Diketopiperazines.  XI.  3  :  5-Diketo-l -benzylhexahydro- 
1  : 4-diazine.  J.  V.  Dubsky  and  E.  Dingemanse  (Ber.}  1921, 
54,  [B],  2659 — 2667;  cf.  A.,  1919,  i,  289). — Iminodiacetonitrile, 
NH(CH2#CN)2,  m.  p.  78°,  is  conveniently  prepared  by  the  action  of 
aqueous  hydrocyanic  acid  (10%)  on  hexamethylenetetramine  and 
is  benzylated  by  the  gradual  addition  of  the  nitrile  and  pyridine 
to  benzyl  chloride,  which  is  heated  at  the  temperature  of  boiling 
water.  Benzyliminodiacetonitrile ,  CH2Ph*N(CH2*CN)2,  large,  pris¬ 
matic  crystals,  m.  p.  45 — 45*5°  (the  unstable  hydrochloride ,  m.  p. 
105°,  is  described),  is  hydrolysed  by  boiling  aqueous  barium  hydr¬ 
oxide  solution  to  benzyliminodiacetic  acid ,  CH2Ph*N(CH2*C02H)2, 
colourless,  matted  needles,  m.  p.  197 — 198°  (decomp.).  The  sub¬ 
stance  behaves  definitely  as  a  monobasic  acid  and  yields  only  a 
monopotassium  salt  even  when  treated  with  two  molecular  pro¬ 
portions  of  potassium  hydroxide.  The  colourless  zinc  salt, 
C11H1104NZn,  and  the  pale  blue  copper  salt,  CnH1404NCu,  are 
described.  The  latter  gives  an  azure  blue  additive  product , 
CiiHn04NCu,NH3,2H20,  with  ammonia.  Benzyliminodiacetic  acid 
gives  a  nitrate ,  Cj^^O^jHNOg,  colourless  needles,  m.  p.  117° 
(decomp.),  and  a  hydrochloride ,  C-qH^C^NjHCI,  decomp.  197°. 
Benzyliminodiacetonitrile  is  transformed  by  methyl-alcoholic  hydro¬ 
gen  chloride  into  methyl  benzyliminodiacetate  hydrochloride ,  m.  p. 
210°,  which,  however,  could  not  be  isolated  in  the  homogeneous 
condition.  The  corresponding  dimethyl  ester  could  only  be  obtained 
as  a  pale  yellow,  viscous  liquid  which  decomposes  when  distilled 
under  diminished  pressure.  The  corresponding  diethyl  ester  is  a 
brownish -yellow,  viscous  liquid  with  similar  properties ;  in  the  form 
of  its  hydrochloride,  the  latter  is  converted  by  ammonia  into  its  ethyl 
hydrogen  ester  and,  finally,  into  the  diamidei  CH2Ph*N(CH2#CO,NH2)2t 
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pale  yellow,  glistening  needles,  m.  p.  (anhydrous)  166°  (-|-1H20), 
m.  p.  159°,  which  can  also  be  prepared  by  the  action  of  hydrogen 
peroxide  on  the  nitrile.  The  anhydrous  hydrochloride  and  its 
monohydrate ,  m.  p.  222°  (decomp.),  are  described.  When  heated 
at  180 — 190°  under  8  mm.  pressure,  the  diamide  is  transformed 
into  benzyliminodiacetimide  [3  :  5-diketo-l-benzyl-l  :  4 -hexahydrodi- 

azine],  CH2Ph*N<CQg2.QQ!!>NH,  yellowish -white  crystals,  m.  p. 
106°.  2  i  h.  W. 

Diketopiperazines.  XII.  Attempted  Preparation  of 
1 -Benzoyl-3  :  5-diketohexahydro-l  :  4-diazine.  J.  V.  Dubsky 
and  E.  Hoher  ( Ber 1921,  54,  [B],  2667 — 2673;  cf.  preceding 
abstract). — A  record  of  unsuccessful  attempts  to  prepare  3  :  5- 
diketo-l-benzoylhexahydro-1  :  4-diazine  from  benzoyliminodiacet- 
amide  by  elimination  of  ammonia  or  from  the  corresponding  mono¬ 
amide  by  loss  of  water. 

Benzoyliminodiacetonitrile,  colourless,  lustrous  leaflets,  m.  p. 
131 — 132°  (cf.  Bailey  and  Snyder,  A.,  1915,  i,  389),  is  prepared 
conveniently  by  heating  iminodiacetonitrile  with  a  solution  of 
benzoyl  chloride  in  benzene  at  110 — 120°;  it  is  formed  in  small 
amount  by  the  benzoylation  of  the  iminodinitrile  according  to 
the  Schotten-Baumann  method.  It  could  not  be  hydrolysed  with 
hydrogen  peroxide ;  it  is  converted  by  barium  or  potassium  hydroxide 
almost  exclusively  into  benzoyliminodiacetomonoamide, 

C02H-CH2*NBz-CH2-C0-NH2, 

m.  p.  190 — 191°.  Methyl  benzoyliminodiacetate,  NBz(CH2*C02Me)2, 
transparent  prisms,  m.  p.  73 — 76°,  is  prepared  by  the  action  of 
benzoyl  chloride  on  methyl  iminodiacetate  or,  preferably,  from  the 
hydrochloride  of  the  ester,  benzoyl  chloride,  and  sodium  hydrogen 
carbonate.  It  is  hydrolysed  by  aqueous  barium  hydroxide  solution 
at  the  atmospheric  temperature  to  benzoyliminodiacetic  acid , 
NBz(CH2*C02H)2,H20,  glassy  prisms,  m.  p.  88 — 90°;  the  barium 
salt,  colourless  leaflets  (+1*5H20),  and  the  copper  salt,  pale  blue 
powder  (+H20),  are  described.  Benzoyliminodiacetodiamide, 
NBz(CH2*CO’NH2)2,  m.  p.  225 — -227°,  is  obtained  by  the  action  of 
ammonia  on  a  solution  of  the  methyl  ester  in  alcohol.  H.  W. 


Diketopiperazines.  XIII.  J.  V.  Dtjbsky,  E.  Hoher,  and 
E.  Dingemanse  ( Ber .,  1921,  54,  [B]f  2674 — 2678;  cf.  preced¬ 
ing  abstracts). — 2  :  5-Diketopiperazine-l  :  4- diacetodi-<x-naphthalide , 

C10H7*NH*CO*CH2*N<\q^  9q()/>^,^H2*CO*NH,C10H7, decomposing 

above  313°,  is  obtained  by  the  action  of  methyl  iminodiacetate 
hydrochloride  on  a-naphthylamine  at  170 — 175°.  In  spite  of 
manifold  variations  in  the  experimental  conditions,  it  was  not 
found  possible  to  conduct  the  operation  in  such  a  manner  as  to 


ett 

lead  to  the  production  of  the  ketopiperazine,  NH<Cqjj2.qq^N*C10H7. 

The  preparation  of  phenyliminodiacetimide  from  aniline  and 
chloroacetamide  has  been  recorded  previously  (Dubsky  and 
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Granacher,  A.,  1918,  i,  188) ;  attempts  to  prepare  the  corresponding 
2 :  6-dimethyl  derivative  by  the  use  of  a-chloropropionamide 
yielded  a  mixture  of  oi-anilinopropionamide ,  NHPh*CHMe*CO,NH2, 
colourless,  lustrous  leaflets,  m.  p.  141°,  and  oL-anilinopropionanilide, 
slender,  silky  needles,  m.  p.  126-5°. 

Hexaethylidenetetramine  is  highly  resistant  towards  Iwdro- 
cyanic  acid.  H.  W. 

Rosaniline-sulphurous  Acid  and  its  Colour  Reactions  with 
Aldehydes.  Heinrich  Wieland  and  Georg  Schetting  (Ber., 
1921,  54,  [2?],  2527 — 2555). — The  hydrochloride  of  pararosaniline- 
leucosulphonic  acid  prepared  by  Hantzsch  and  Osswald  (A.,  1900, 
i,  256)  was  regarded  as  the  substance  which  produces  the  well- 
known  colour  reactions  with  aldehydes.  Subsequently,  Diirr- 
schnabel  and  Weil  (A.,  1905,  i,  947)  obtained  the  free  sulphonic 
acid,  and  products  described  as  44  neutral  and  acid  sulphites  ”  of 
pararosaniline.  The  latter  authors’  product  is  the  free  base  of 
the  former  authors’  hydrochloride,  and  is  actually  a  trihydrate  of 
par arosanilineleucosul phonic  acid ,  crystallising  in  needles,  whilst 
the  so-called  44  acid  sulphite  ”  is  the  jnonohydraie  of  pararosaniline- 
leucosulphonic  acid ,  crystallising  in  oblique-angled  plates.  This 
sulphonic  acid  possesses  an  amphoteric  character,  and  its  hydro¬ 
chloride  has  been  described  by  Hantzsch  and  Osswald  ( loc .  cit.). 
It  forms  a  sodium  salt,  plates  (2HaO),  and  an  ammonium  salt,  fine 
needles  (2H20).  Similar  products  are  obtained  from  other  dyes, 
namely,  Dobner s-violet-leucosulphonic  acid ,  small,  quadrangular 
monoclinic,  yellow  crystals  (H20),  and  Grystal-violet-leucosidphonic 
acid ,  faintly  violet  powder  (3H20),  which  is  extremely  unstable. 

The  so-called  44  neutral  sulphite  ”  is  the  pararosaniline  salt 
of  pararosanilineleucosulphonic  acid ,  metallic  glistening  crystals, 
C(C6H4*NH2)3-S03*NH2:C6H4:C(C6H4*NH2)2.  Similar  colour  salts 
of  a  mixed  type  have  also  been  prepared,  namely,  the  Crystal - 
violet  salt  of  pararosanilineleucosulphonic  acid ,  black,  crystalline 
powder  with  a  green,  metallic  lustre,  and  the  pararosaniline  salt  of 
Malachite-green-leucosulphonic  acid ,  black,  microcrystalline  powder 
with  a  green  lustre.  Pararosanilineleucosulphonic  acid  is  not  the 
substance  which  gives  rise  to  colour  reactions  with  aldehydes,  for 
no  reddish -violet  colour  is  produced  when  acetaldehyde  is  added 
to  a  very  dilute  hydrochloric  acid  solution  of  pararosanilineleuco¬ 
sulphonic  acid,  and  the  latter  can  be  isolated  unaltered  from  the 
solution  after  removing  the  acetaldehyde  in  a  vacuum.  The  colour 
reaction  only  occurs  when  the  solution  contains  sulphurous  acid. 
The  solution  of  pararosanilineleucosulphonic  acid  (I)  in  sulphurous 
acid  is  regarded  as  containing  the  A7-sulphinic  acid  (II),  thus  : 

S03H-C(C6H4-NH2)2-C6H4-NH2+S02  ^ 

(I.) 

S03H-C(C6H4*NH2)2-C6H4-NH-S02H 

(II.) 

The  sulphur  dioxide  attached  to  the  amino-group  in  II  can  be 
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removed  completely  by  iodine,  which  distinguishes  it  sharply  from 
the  sulphonic  group  attached  to  the  carbon  atom.  The  first  stage 
in  the  reaction  is  the  formation  of  the  A^sulphinic  acid,  and  the 
sulphonic  group  is  introduced  subsequently.  When  an  aldehyde  is 
added  to  the  colourless  dilute  solution  of  the  rosaniline-sulphurous 
acid  an  intense  bluish-red  colour  is  produced  owing  to  the  conver¬ 
sion  of  the  benzenoid  triphenylme thane  derivative  into  a  quinonoid 
compound  by  some  hitherto  unknown  means.  It  was  not  known 
definitely  whether  the  aldehyde  colouring  matter  still  contains 
sulphurous  acid  in  some  form,  or  whether  it  is  identical  with  the 
reaction  product  obtained  by  the  interaction  of  rosaniline  and  one 
or  two  molecular  proportions  of  aldehyde.  Actually  the  aldehyde 
colouring  matter  contains  S02.  When  a  solution  of  pararosaniline 
reacts  with  one  molecular  proportion  of  sulphur  dioxide  and  one 
molecular  proportion  of  acetaldehyde,  an  insoluble  colouring  matter 

(III)  separates  in  bluish-red  flocks  after  a  short  time  : 

nh2-c6h4-c:c6h4:nh 

C6H4*NH*S02*CHMe*0H(H20) 

(HI.) 

With  an  excess  of  sulphurous  acid,  a  colourless,  crystalline  product 
(4H20)  is  formed  : 

S03H-C(C6H4*NH2)2*C6H4*NH*S0o*CHMe*0H 

(IV.) 

This  A7 -aldehyde -sulphurous  acid  pararosanilineleucosulphonie  acid 

(IV)  is  also  formed  by  the  addition  of  acetaldehyde  to  a  concen¬ 
trated  solution  of  pararosanilineleucosulphonie  acid  in  a  slight 
excess  of  aqueous  sulphurous  acid. 

The  colouring  matter  (III)  is  insoluble,  whereas  the  colouring 
matter  produced  in  the  ordinary  colour  reaction  with  aldehydes  is 
readily  soluble,  and  is  only  formed  when  a  further  molecular  pro¬ 
portion  of  sulphur  dioxide  is  used,  and  the  quantity  of  aldehyde 
is  also  increased.  It  would  appear,  therefore,  that  the  latter 
colouring  matter,  when  acetaldehyde  is  used,  has  the  con¬ 
stitution  :  NH,C6H4!C(C6H4*NH*S0*0*CHMe,0H)2.  The  instability 
of  this  colouring  matter  on  keeping  is  due  to  the  hydrolysis  of  the 
aldehyde-sulphurous  complex  as  such,  for  that  does  not  give  rise 
to  colour  reactions.  F.  M.  R. 

Trypaflavin  [3  :  6-Diamino-l-methylacridinium  Chloride]. 

Hans  Thieme  (Ber.  deut.  Pharm.  Ges .,  1921,  31,  323 — 344). — 
Normal  trypaflavin  is  composed  of  equimolecular  quantities  of  two 
stereoisomeric  forms,  one  of  which  on  treatment  of  the  sulphate 
in  aqueous  solution  with  barium  hydroxide  is  converted  into  the 
true  stable  quaternary  ammonium  base,  whilst  the  other  breaks 
down  into  diaminoaeridine  with  loss  of  methyl  alcohol.  The 
trypaflavin  sulphate  which  is  formed  on  adding  sulphuric  acid  to 
the  aqueous  solution  of  the  base  after  filtering  off  the  diamino - 
acridine,  no  longer  behaves  as  a  dual  substance  when  the  treat- 
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ment  with  barium  hydroxide  is  repeated,  as  no  diaminoacridine  is 
formed,  but,  instead,  the  theoretical  quantity  of  the  quaternary 
base.  The  different  behaviour  of  the  normal  sulphate  and  the 
above  salt  was  also  demonstrated  by  conductivity  measurements 
of  the  two  salts  in  reaction  with  barium  hydroxide.  Whilst  in  the 
one  case  a  very  rapid  fall  in  conductivity  during  the  first  few 
minutes  was  observed,  in  the  latter  case,  where  no  diaminoacridine 
was  formed,  no  such  rapid  fall  in  conductivity  occurred.  In  each 
case  there  was  a  slow  continuous  decline,  but  this  was  due  to 
absorption  of  carbon  dioxide  by  the  free  base.  G.  F.  M. 

The  Behaviour  of  certain  Bisacylaminoethylene  Derivatives 
prepared  from  Glyoxalines.  A.  Windatjs,  W.  Dorries,  and 
H.  Jensen  ( Ber .,  1921,  54,  [5],  2745 — 2755). — A  series  of  examples 
is  given  of  the  fission  of  the  glyoxaline  ring  by  fsovaleryl  chloride 
with  the  product  of  bisacylaminoethylenes,  the  catalytic  hydro¬ 
genation  of  the  latter  to  the  ethane  derivatives,  and  the  conversion 
of  these  into  the  corresponding  amines.  The  bisbenzoylamino- 
ethylene  compounds  lose  a  molecule  of  benzoic  acid  and  one  of 
ammonia  under  the  influence  of  alcoholic  hydrogen  chloride  and 
pass  into  benzoylamino-ketones  which  are  transformed  by  further 
action  of  the  same  reagent  into  aminoke tones. 

A  well-cooled  aqueous  solution  of  glyoxaline  is  converted  by 
alternate  addition  of  small  amounts  of  fsovaleryl  chloride  and 
potassium  hydroxide  solution  into  bisisovalerylaminoethylene ,  which 
is  conveniently  characterised  as  its  dibromide,  slender  needles, 
m.  p.  164 — 165°  (decomp.).  Hydrogenation  of  the  ethylene  deriv¬ 
ative  in  the  presence  of  spongy  palladium  gives  bisisovalerylamino- 
ethane,  C2H4(NH’CO*C4H9)2,  lustrous  needles,  m.  p.  182°,  which  is 
converted  by  concentrated  hydrochloric  acid  at  140°  into  ethylene- 
diamine  dihydrochloride.  Bisbenzoylaminoethylene  is  transformed 
by  boiling  methyl  alcoholic  hydrogen  chloride  solution  (10%)  into 
aminoacetaldehyde,  which  is  identified  as  glyoxalosazone. 

4(5)-Methylglyoxaline  is  converted  by  fsovaleryl  chloride  and 
reduction  of  the  initial  product  into  <x$-diisovalerylaminopropane, 
colourless,  slender  needles,  m.  p.  172 — 173°,  which  is  transformed 
into  a(3-diaminopropane  (dipicrate,  yellow  needles,  m.  p.  237° 
after  previous  darkening;  dibenzoyl  derivative,  m.  p.  192 — 193°). 
ap-Dibenzoylaminopropylene  is  transformed  by  alcoholic  hydrogen 
chloride  into  aminoacetone. 

Hydrogenation  of  the  product  of  the  fission  of  histamine  with 
isoY aleryl  chloride  leads  to  the  formation  of  <x$8-triisovalerylamino- 
butane ,  slender  needles,  m.  p.  196 — 197°,  which  is  converted  in  the 
usual  manner  into  a $§-triaminobutane  trihydrochloride ,  needles, 
m.  p.  209 — 210°  (corresponding  picrate,  small,  yellow  needles, 
decomp,  about  225°).  The  fission  of  histamine  with  benzoyl 
chloride  and  sodium  hydroxide  has  been  described  previously 
(Windaus  and  Vogt,  A.,  1907,  i,  978) ;  the  product  thus  obtained 
is  converted  by  alcoholic  hydrogen  chloride  into  a §-dibenzoyU 
amino-$-Jcetobutane,  NHBz,CH2*CO*CH2*CH2*NHBz,  small,  colourless 
needles,  m.  p.  151°  ( semicarbazone ,  needles,  m.  p.  172 — 173°). 
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Ethyl  glyoxaline-4-propionate  oxalate  is  transformed  by  benzoyl 
chloride  and  sodium  carbonate  into  the  ester, 

NHBz-CH:C(NHBz)-CH2-CH2-C02Et, 
slender  needles,  m.  p.  132 — 133°  (the  corresponding  acid  crystallises 
in  needles,  m.  p.  156—157°) ;  it  is  converted  by  boiling  alco¬ 
holic  hydrogen  chloride  into  ethyl  h-benzoylamino-y-ketovaleratet 
NHBz*CH2'C0#Cn2'CH2'C02Et,  coarse  prisms,  m.  p.  101°  (semi- 
carbazone ,  needles,  m.  p.  171°). 

The  fission  of  histidine  methyl  ester  has  been  described  by  Kossel 
and  Edlbacher  (A.,  1915,  i,  285);  the  *  unsaturated  ester  thus 
produced  has  been  hydrolysed  to  the  acid , 

NHBz-CH:C(NHBz)*CH2-CH(NHBz)-C02H, 
small  needles,  m.  p.  241°.  The  unsaturated  ester  is  converted  by 
hydrogen  chloride  dissolved  in  methyl  alcohol  into  methyl  a §-di- 
benzoylamino-y-ketovalerate ,  NHBz*CH2*C0*CH2*CH(NHBz)*C02Me, 
lustrous  needles,  m.  p.  173 — 174° ;  it  gives  a  phenylhydrazone ,  pale 
yellow  leaflets,  m.  p.  221 — 222°.  H.  W.  . 

The  Nitro  and  Amino-derivatives  of  4-Phenylglyoxaline. 

Reginald  Lindsay  Grant  and  Frank  Lee  Pyman  (T.,  1921, 
119,  1893—1903). 

Aziminobenzene  (1  : 2  : 3-Benztriazole).  G.  Charrier  and 
A.  Beretta  ( Gazzetta ,  1921,  51,  ii,  267— 269).— Attempts  were 
made  to  prepare  o-benzoylaminophenyldiazonium  chloride  by  the 
action  of  nitrous  acid  on  benzoyl-o-phenylenediamine,  but  it  was 
found  that,  under  the  most  varied  conditions,  this  reaction  yields 

the  benzoyl  derivative  of  1:2:  3-benztriazole,  c6h4<!  -Bn>n’ 

which  crystallises  in  long,  colourless  needles,  m.  p.  112°.  When 
dissolved  in  95%  alcohol  and  boiled  in  a  reflux  apparatus  with 
30%  sulphuric  acid  for  nine  hours,  this  compound  is  hydrolysed 
to  1:2:  3-benztriazole,  which  is  conveniently  prepared  by  this 
method.  T.  H.  P. 

Preparation  of  Triazoles  of  the  Aromatic  Series  (t%Az- 
imides).  Kalle  &  Co.,  Akt.  Ges.  (D.R.-P.,  338926;  from 
Chem.  Zentr 1921,  iv,  709). — o-Aminoazo-dyes,  in  particular  those 
which  contain  amino-  and  hydroxyl-groups  in  addition  to  the 
amino -group  present  in  the  ortho -position  to  the  azo -group  are 
treated  with  cuprammonium  salts.  The  product  from  diazotised 
sulphanilic  acid  and  ra-tolylenediamine  is  dissolved  in  water  and 
treated  with  ammonia.  An  aqueous  solution  of  copper  sulphate 
and  25%  aqueous  ammonia  solution  is  added  and  the  mixture  is 
heated  at  90°  for  a  few  hours.  On  cooling,  the  ammonium  salt  of 
5-amino-2-~p-sulphophenyl-6-methyl-ij/-aziminobenzene  crystallises  out. 

5-Amino-2-phenyl-\p-aziminobenzene ,  PhN<^^^>C6H3'NH2,  is  simi¬ 
larly  obtained  from  benzeneazo-m-phenylenediamine.  It  crystal¬ 
lises  from  glacial  acetic  acid  and  has  m.  p.  183°.  The  dye  from 
diazotised  5 -aminosalicylic  acid  and  m-tolylene  diamine  gives 
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similarly  5-amino-2-p-hydroxy-m-carboxyphenyl-6-methyl-il/-azimmo - 

benzene,  C02H-C6H3(0II)-IsT<Ii  >C,H,)Me-NH2.  G.  W.  R. 

N 

Structure  and  Colour  of  the  Azine  Scarlets.  Julius 
Berend  Cohen  and  Herbert  Grace  Crabtree  (T.,  1921,  119, 
2055—2070). 

Ring  Closure  with  Hydrazinedicarbonamides  containing 
Sulphur.  Dithiour azole  and  Iminothiourazole.  Emil  Fromm 
( Ber 1921,  54,  [2?],  2840). — The  author  has  prepared  previously 
many  of  the  compounds  described  by  Arndt  and  Milde  in  their 
recent  publication  (A.,  1921,  i,  813),  and  the  account  of  the  work 
will  appear  shortly  in  the  Annalen .  In  general,  the  results  obtained 
are  in  good  harmony  except  in  so  far  as  the  preparation  of  dithio- 
urazole  and  iminothiourazole  is  concerned,  for  which  the  author 
prefers  the  older  process.  H.  W. 

The  Electrochemical  Oxidation  of  Azobenzene.  Fr. 

Fichter  and  Wolfgang  Jaeck  (Helv.  Chim.  Acta ,  1921,  4,  1000— 
1009). — Text-books  of  electrochemistry,  in  dealing  with  the  ques¬ 
tion  of  the  introduction  of  hydroxyl  groups  into  the  benzene 
nucleus  by  anodic  oxidation,  quote  the  conversion  of  azobenzene 
into  tetrahydroxyazobenzene  (Heilpern,  A.,  1898,  i,  249)  as  a 
smooth  reaction.  Heilpern’s  analytical  figures  for  the  so-called 
tetra-acetyl  derivative  of  tetrahydroxyazobenzene,  however,  repre¬ 
sent  a  triacetyl  derivative  as  regards  the  carbon  content,  although 
the  hydrogen  content  does  not  agree  with  this.  Repetition  of  the 
oxidation  shows  that  the  product  resembles  that  obtained  by 
Heilpern,  and  is  formed  by  the  hydroxylation  of  azobenzene, 
although  it  is  not  tetrahydroxyazobenzene,  but  a  complex  mixture. 
Two  of  the  reaction  products  have  been  isolated  in  the  form  of 
their  acetyl  derivatives  from  this  mixture  by  means  of  their  different 
solubilities  in  benzene ;  pp' -diacetoxy azobenzene,  readily  soluble  in 
benzene,  m.  p.  193*5°,  which  on  hydrolysis  yields  pp' -dihydro xy- 
azobenzene,  brown  crystals,  m.  p.  204° ;  diphenyl-pp' -bisazo- 
phenyl  acetate ,  sparingly  soluble  in  benzene,  glistening  orange -red 
crystals,  m.  p.  257°,  which  on  hydrolysis  yields  diphenyl -pp'  - 
bisazopkenol,  HO'CgH^NIN'^H^CflH^N.’N'CgH^OH,  small,  brown 
needles,  m.  p.  265° ;  the  constitution  was  confirmed  by  synthesis 
from  tetrazotised  benzidine  and  phenol. 

For  purposes  of  comparison,  the  isomeride, 

NPh:N*C6H4*0*C6H4’N:N'C6H4*0H, 
for  which  the  name  4' -hydroxy -4 : 4 " -bisazo-benzolyl  ether  is  suggested, 
in  which  azobenzolyl  represents  the  group  C6H5-NIN*C6H4,  was 
synthesised ;  p-hydroxyazobenzene  condensed  with  p-nitrochloro- 
benzene  for  twelve  hours  at  240°  yields  azobenzolyl -p-nitrophenyl 
ether ,  small,  brown  crystals,  m.  p.  125°,  which  is  reduced  in  aqueous- 
alcoholic  solution  by  sodium  sulphide  to  azobenzolyl-p-aminophenyl 
ether ,  pale  brown,  glistening  scales,  m.  p.  100 — 101°.  Prolonged 
reduction  converts  the  latter  compound  into  its  fo/Jrazo- derivative, 
m.  p.  212°,  which  is  reoxidised  by  air  to  the  azo-compound.  When 
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azobenzolyl-p-aminophenyl  ether  is  diazotised  and  coupled  with 
phenol,  4' -hydroxy -4  :  4 " -bisazobenzolyl  ether ,  brown  crystals,  m.  p. 
198°,  is  formed;  its  acetyl  derivative  crystallises  in  plates,  m.  p. 
183°.  F.  M.  R. 

Action  of  Diazo-salts  on  Aromatic  Sulphonamides.  I. 

Pa vitra  Kumar  Dutt,  Hugh  Robinson  Whitehead,  and  Arthur 
Wormall  (T.,  1921,  119,  2088—2094). 

Separation  of  the  Proteins  of  the  Serum.  M.  Piettre  and 
A.  Vila  (Bull.  Soc.  Chim.  Biol.,  1921,  3,  483 — 489). — A  simplified 
method  for  the  separation  of  serum-albumin  and  serum-globulin 
is  described.  Serum  is  neutralised  with  hydrochloric  or  sulphuric 
acid  and  the  proteins  are  precipitated  by  addition  of  acetone  or 
alcohol.  Treatment  of  the  precipitate  with  water  removes  the 
albumin,  which  is  again  precipitated,  after  filtration  from  the 
globulin,  by  addition  of  acetone.  E.  S. 

The  Electric  Charge  of  Haemoglobin.  L.  Michaelis  and 
Y.  Airila  (Biochem.  Z.,  1921,  118,  144 — 149). — Cataphoretic 
experiments  show  that  haemoglobin  behaves  as  a  complex  ampho¬ 
lyte.  At  the  isoelectric  point,  the  cataphoretic  movement  is  nil, 
and  with  increasing  or  decreasing  PH  there  is  a  continuous  increase 
in  the  cataphoretic  velocity.  These  results  disprove  Straub  and 
Meier’s  contentions  (A.,  1921,  i,  72).  H.  K. 

Viscosity  of  Gelatin  Solutions.  Clarke  E.  Davis >  Earle 
T.  Oakes,  and  Harold  H.  Browne  ( J .  Amer.  Chem.  Soc.,  1921, 
43,  1526 — 1538). — Three  kinds  of  gelatin  have  been  examined  to 
ascertain  the  effect  on  the  viscosity  of  gelatin  solutions  of  (a)  the 
ageing  of  the  solution,  ( b )  the  method  of  producing  the  solution, 
(c)  the  hydrogen-ion  concentration,  (d)  the  concentration  of  the 
gelatin,  and  (e)  the  hydrolysis  of  the  solution.  It  is  shown  that 
viscosity  determinations  of  gelatin  solutions  can  be  made  by  an 
Ostwald  viscosimeter  with  a  maximum  error  of  0*5%.  Gelatin 
solutions  increase  in  viscosity  with  age  at  different  rates,  depending 
on  the  concentration  of  the  gelatin,  the  type  of  gelatin,  and  the 
hydrogen- ion  concentration.  For  any  given  gelatin  solution  a 
maximum  viscosity  is  attained  at  an  age  of  solution  of  about  twenty- 
four  hours.  A  decrease  in  viscosity  after  the  maximum  is  reached 
indicates  bacterial  decomposition.  Gelatin  solutions  show  a 
maximum  viscosity  at  a  hydrogen-ion  concentration  represented 
by  Ph=3-0 — 3-5  at  25°.  The  viscosity  of  gelatin  solutions  is  not  a 
simple  function  of  the  concentration  of  the  gelatin.  Both  the 
hydrogen  and  hydroxyl  ions  catalyse  the  hydrolysis  of  gelatin  in 
solution,  but  the  hydroxyl  ion  is  more  powerful  in  this  respect  than 
the  hydrogen -ion.  Excessive  temperatures  accelerate  the  hydrolysis 
of  gelatin,  whilst  actual  boiling  of  the  solutions  causes  very  rapid 
hydrolysis.  J.  F.  S. 

An  Unidentified  Base  among  the  Hydrolytic  Products  of 
Gelatin.  Donald  D.  van  Slyke  and  Alma  Hiller  (Proc.  Nat. 
Acad.  Sci .,  1921,  7,  185 — 186). — The  non-amino-nitrogen  pre- 
cipitable  from  the  products  of  the  acid  hydrolysis  of  proteins  is 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


1.  64 

assumed  to  be  entirely  in  the  histidine  and  arginine.  When 
arginine  is  estimated  directly,  the  remaining  non- amino -nitrogen 
is  assumed  to  be  histidine.  A  comparison  of  the  histidine  obtained 
on  this  assumption  with  that  obtained  by  Koessler  and  Hanke’s 
direct  colorimetric  method  (A.,  1920,  ii,  67)  gave  satisfactory 
results  for  casein,  edestin,  and  fibrin,  but  not  for  gelatin.  A  hitherto 
unknown  base  must  therefore  be  present  among  the  products  of 
the  hydrolysis  of  gelatin  which  are  precipitable  by  phosphotungstic 
acid.  This  was  obtained  by  successive  removal  of  the  other  bases 
from  the  phosphotungstate  fraction,  after  removal  of  phospho¬ 
tungstic  acid.  Attempts  to  crystallise  the  free  base  were  un¬ 
successful.  It  is  hygroscopic  and  decomposes  slowly  at  100°. 
The  ratio  of  total  nitrogen  to  amino -nitrogen  is  2  :  1  and  is  not 
increased  by  prolonged  boiling  with  20%  hydrochloric  acid  or  by 
heating  in  a  bomb  tube  with  25%  sulphuric  acid.  It  is  concluded 
that  it  is  not  a  peptide.  G.  W.  R. 

Origin  of  Melanin  from  Pyrrole.  II.  Action  of  Organ 
Extracts  on  Pyrrole.  The  Sepia  of  the  Cuttlefish.  Pietro 
Rondoni  (Sperimentale,  75,  33 — 44;  from  Ckem.  Zentr .,  1921, 
iii,  887). — An  aqueous  extract  of  the  ink-sac  of  cuttlefish  (previously 
freed  from  secretion)  gives  a  distinct  blackening  with  pyrrole.  It 
is  weaker  in  the  case  of  an  extract  heated  for  ten  minutes,  but  is 
deepened  by  addition  of  ferrous  sulphate  solution.  Similar  results 
are  obtained  with  extract  from  the  skin  of  frogs.  The  phenomenon 
is  confined  to  melanogenie  organs  and  is  of  colloidal  character. 
A  pyrrole  oxydase  may  be  present.  The  inky  secretion  (sepia) 
appears  to  be  a  suspensoid  associated  with  a  protective  colloid 
which  prevents  precipitation  by  the  electrolytes  in  sea-water. 
From  the  similar  properties  of  sepia  and  Angeli’s  “  pyrrole-black  ” 
it  is  concluded  that  a  pyrrole  ring  occurs  in  the  former. 

G.  W.  R. 

Action  of  Hydrolytic  Enzymes.  II.  Marc  H.  Van  Laer 
(Bull.  Soc.  Clfiim.  Belg .,  1921,  30,  261 — 265;  cf.  A.,  1921,  ii,  445). — 
The  author’s  hypothesis,  that  a  hydrolytic  enzyme  owes  its  activity 
to  its  capacity  for  adsorbing  substrate  and  hydrogen  ions,  involves 
the  possibility  of  an  enzyme  acting  on  all  hydrolysable  substances 
which  it  adsorbs.  In  such  a  case,  the  optimal  concentration  of 
hydrogen  ions  should  be  independent  of  the  particular  substrate 
acted  on,  for  this  optimum  is  regarded  as  a  characteristic  of  the 
enzyme  itself,  being  the  point  beyond  which  the  coagulating  effect 
of  further  increases  in  -the  concentration  of  hydrogen  ions,  on  the 
enzyme  particles,  preponderates  over  their  catalytic  effect  on 
hydrolysis.  Among  the  hydrolytic  transformations  effected  by 
malt  extract,  those  relating  to  starch,  proteins,  esters,  and  amygdalin 
(cf.  A.,  1921,  i,  488)  are  all  subject  to  the  same  optimal  reaction, 
and  may  accordingly  be  due  to  one  enzyme.  J.  H.  L. 

Some  Errors  in  the  Study  of  Invertase  Action.  Warren 
C.  Vosburgh  (J.  Amer.  Chem.  Soc.,  1921,  43,  1693—1705;  cf. 
Nelson  and  Vosburgh,  A.,  1917,  ii,  252). — Invertase  solutions  are 
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subject  to  loss  in  activity  when  diluted,  the  magnitude  of  the 
loss  varying  with  the  invertase  preparation  and  the  substances 
present  in  the  water  used  for  the  dilution.  Dilution  with  distilled 
water  results  in  less  loss  than  is  the  case  if  very  dilute  acids  are 
used  and  for  practical  purposes  is  consistent  if  the  dilution  is  not 
too  great.  When  an  invertase  solution  is  added  to  solutions  con¬ 
taining  sucrose,  losses  in  activity  are  less  than  when  the  sucrose 
is  absent.  The  velocity  of  hydrolysis  of  sucrose  by  invertase  is 
greater  when  a  citrate  or  acetate  buffer  is  used  as  the  source  of 
hydrogen  ions  than  when  citric  or  acetic  acid  respectively  is  so  used. 
Both  dilute  and  stock  solutions  of  invertase  lose  strength  on  keeping, 
the  former  faster  than  the  latter.  W.  G. 

Toxicity.  I.  The  Action  of  Quinine  on  Invertase.  Peter 
Rona  and  Ernst  Bloch  (Biochem.  Z.,  1921,  118,  185 — 212). — 
The  inhibitory  action  of  quinine  hydrochloride  on  invertase  is 
dependent  on  the  PH  of  the  solution.  The  more  alkaline,  the 
greater  the  toxic  effect.  This  indicates  that  the  free  base  is  the 
active  agent.  The  same  applies  to  the  action  on  paramcecia. 
Optochin,  eucupin,  and  vuzin  behave  similarly,  the  two  former 
being  equivalent  to  quinine;  vuzin  is  considerably  more  active. 
Quinidine  has  a  greater  toxic  effect  than  quinine.  H.  K. 

Toxicity.  III.  The  Action  of  m-  and  p-Nitrophenols  on 
Invertase.  Peter  Rona  and  Emerich  Bach  (Biochem.  Z., 
1921,  118,  232 — 253). — The  inhibitory  action  of  these  phenols  is  a 
time  process.  There  is  also  a  distinct  threshold  value  for  each, 
beyond  which  only  a  relatively  small  variation  of  concentration  is 
possible  without  producing  complete  inhibition.  The  process  is 
not  reversible,  this  being  attributed  to  an  irreversible  destruction 
of  the  ferment.  H.  K. 

The  Action  of  Metallic  Copper  and  Silver  on  Diastase. 
The  so-called  Oligodynamic  Phenomena.  A.  Luger  ( Biochem . 
Z .,  1921,  117,  153 — 160). — Diastase  inactivated  by  contact  with 
metals  is  more  or  less  reactivated  by  treatment  with  certain  salts 
such  as  potassium  cyanide  and  sodium  thiosulphate.  H.  K. 

Enzymes.  VIII.  Conditions  of  Action  of  Amylases. 

W.  Biedermann  and  Amin  Rueha  ( Fermentforsch .,  1921,  5,  56 — 
83;  cf.  A.,  1921,  i,  11,  468). — The  results  of  previous  investigators 
on  the  hydrogen-  or  hydroxyl-ion  concentrations  under  which 
amylases  act  are  fully  discussed  and  their  bearing  on  the  different 
theories  which  have  been  advanced  to  explain  enzyme  action  is 
considered. 

As  regards  the  retarding  influence  of  hydroxyl  ions  on  diastatic 
action,  there  exists  always  an  upper  limiting  amount  of  enzyme  for 
which  the  optimum  activity  persists  in  spite  of  the  alkaline  re¬ 
action.  For  less  quantities  of  the  enzyme,  the  action  is  retarded 
to  an  extent  which  increases  as  the  amount  of  enzyme  diminishes. 
Such  “  subliminal  ”  amounts  of  enzyme  may,  however,  be  rendered 
active  under  the  same  reaction  conditions  if  the  degree  of  activity 
vol.  cxxn.  i.  d 
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and  therewith  the  diastatic  power  is  raised  by  addition  of  suitable 
ionic  mixtures  to  the  solution. 

Similarly,  the  action  of  diastatic  enzymes  is  prevented  by  a 
certain  definite  hydrogen- ion  concentration,  this  depending,  how¬ 
ever,  on  the  amount  of  enzyme  present  in  the  solution.  Malt 
diastase  is  far  more  “  acid-proof  ”  than  the  ptyalin  of  saliva,  the 
former  exerting  its  optimum  activity  when  the  acidity  is  such  that 
the  action  of  the  latter  is  prevented.  T.  H.  P. 

Chemical  Investigation  of  Amylases  and  Related  Enzymes. 

H.  C.  Sherman  ( Carnegie  Inst.  Washington  Yearbook ,  1919,  18, 
328 — 330). — A  neutral  solution  of  sodium  aspartate  corrected  the 
abnormally  low  results  obtained  by  the  action  of  purified  pancreatic 
amylase  on  potato  starch  which  had  previously  been  purified  by 
washing  with  very  dilute  alkali  and  subsequent  thorough  washing 
with  specially  purified  water.  The  neutral  solution  of  sodium 
aspartate  also  accelerated  the  rate  of  hydrolysis  of  wheat,  maize, 
rice,  and  potato  starches  by  purified  pancreatic  amylase,  by  purified 
malt  amylase,  by  commercial  pancreatin,  or  by  saliva,  but  had  no 
such  action  on  their  hydrolysis  by  a  simple  extract  of  malt,  or  by 
either  the  commercial  or  a  laboratory  preparation  of  the  amylase  of 
Aspergillus  oryzce .  When  soluble  starch  was  used  as  the  substrate 
and  the  reducing  sugar  produced  was  estimated  gravimetrically, 
similar  results  were  obtained.  When  this  technique  was  used,  and 
asparagine  was  substituted  for  sodium  aspartate,  essentially  similar 
results  were  obtained;  however,  the  asparagine  apparently  pro¬ 
duced  a  slight  increase  in  the  activity  of  taka- diastase.  When  both 
asparagine  and  a  neutral  solution  of  sodium  aspartate  were  added 
to  a  digestion  mixture,  the  results  were  such  as  were  obtained  by 
use  of  either  of  the  two  compounds  in  its  optimum  concentration. 
Thus  the  activating  effects  of  aspartic  acid  and  asparagine  were 
interchangeable  rather  than  additive ;  their  effect  was  not  due  to  a 
change  in  the  hydrogen- ion  concentration,  or  to  the  sodium  ion,  or  to 
the  mere  concentration  of  electrolyte,  since  optimum  concentrations 
of  chlorides  and  phosphates  were  already  present.  The  effect  was, 
in  a  sense,  specific,  since  neutral  sodium  aspartate  increased  the 
enzymic  activity  when  the  optimum  amounts  of  chlorides  and 
phosphates  were  present,  but  could  not  completely  replace  chlorides 
in  the  activation  of  pancreatic  amylase.  Chemical  Abstracts. 

Importance  of  Acidity  for  Cyanohydrin  Synthesis  and  the 
Non-existence  of  Rosenthaler’s  st/n-Emulsin.  E.  Nordefeldt 
(Biochem.  Z .,  1921,  118,  15 — 33). — The  formation  of  benzaldehyde- 
cyanohydrin  is  largely  conditioned  by  the  PH  of  the  solution,  the 
synthetic  action  increasing  rapidly  with  increase  of  PH.  The 
enzymatic  nature  of  emulsin  in  this  reaction  is  an  unnecessary 
assumption,  the  increased  velocity  in  its  presence  being  due  to 
removal  of  hydrogen-ions  by  adsorption  of  benzoic  acid.  The  speci¬ 
ficity  of  emulsin  in  producing  optical  activity  in  the  hydroxy- nitrile 
formed  is  not  necessarily  enzymatic,  as  the  results  of  Fajans  (A., 
1908,  ii,  268)  with  quinine  and  quinidine  have  shown.  H.  K. 
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Toxicity.  II.  The  Action  of  Quinine  on  Serum-lipase. 

Peter  Rona  and  Dora  Reinicke  ( Biochem .  Z .,  1921,  118,  213 — 
231). — Quinine  hydrochloride  inhibits  the  action  of  lipase  similarly 
to  the  inhibition  produced  by  atoxyl  (A.,  1921,  i,  69).  The  action 
depends  on  the  Pn  of  the  medium,  being  more  pronounced  with 
increasing  PH ,  and  is  independent  of  the  particular  salt  of  quinine 
used.  The  inhibiting  action  on  animal  sera  is  only  obtained  at 
concentrations  of  quinine  one  hundred  to  one  thousand  times  that 
observed  with  human  sera.  H.  K. 

The  Enzyme  Phosphatase-Phosphatese.  H.  P.  Baren- 

drecht  (Biochem.  Z .,  1921,  118,  254 — 255). — Euler  and  Ohlsen’s 
experiments  (A.,  1912,  i,  61)  support  the  radiation  hypothesis  of 
enzyme  action.  H.  K. 

Additive  Reactions  of  Phosphorus  Haloids.  II.  The 
1  :  4-Addition  of  Phosphenyl  Chloride.  James  B.  Conant  and 
S.  M.  Pollack  ( J .  Amer.  Chem.  Soc .,  1921,  43,  1665 — 1669;  cf. 
A.,  1920,  i,  454), — Dichlorophenylphosphine  reacts  with  phenyl 
styryl  ketone  in  acetic  acid  solution  to  give  phenyl-$-benzoyl-aL-phenyl- 
ethylphosphinic  acid ,  COPh*CH2*CHPh*PPhO*OH,  m.  p.  220 — 
225°  (decomp.).  In  acetic  anhydride  asa  solvent,  the  product  is 

an  unsaturated  cyclic  anhydride ,  CH^Qp^Q^>PPhO,  which 

readily  reacts  with  water  to  give  the  ketophosphonic  acid.  The 
structure  of  the  anhydride  is  shown  by  the  fact  that  it  combines 
with  one  equivalent  of  bromine  and  the  product  reacts  with  water 
to  give  two  stereoisomeric  phenyl-$-bromo-$-benzoyl-cL-phenylethyl- 
phosphinic  acids,  CHBzBr‘CHPh*PPhO*OH,  which  may  also  be 
prepared  by  bromination  of  the  ketophosphinic  acid.  One  has 
m.  p.  150°  and  the  other  m.  p.  195°  (decomp.).  They  are  both 
decomposed  by  aqueous  alkali,  giving  phenyl  styryl  ketone,  hydrogen 
bromide,  and  phenylphosphonic  acid.  W.  G. 

Addition  Reactions  of  Phosphorus  Haloids.  III.  The 
Reaction  with  Distyryl  Ketone  and  Phenyl  Cinnamylidene- 
methyl  Ketone.  James  B.  Conant,  Albert  H.  Bump,  and 
Harold  S.  Holt  (J.  Amer.  Chem.  Soc.,  1921,  43,  1677 — 1684; 
cf.  preceding  abstract). — Phosphorus  trichloride  acts  on  distyryl 
ketone  in  acetic  acid  solution  to  give  p-cinnamoyl-a-phenylethyl- 
phosphonic  acid  (cf.  A.,  1918,  i,  74),  which,  when  acted  on  by 
bromine  in  chloroform  solution,  yields  <x-phenyl -$-(<*' -dibromo- 
(3 '  - phenylpropionyl )  - ethylphosphinic  acid , 

CHPhBr-CHBr-CO-CH2-CHPh-PO(OH)2, 
m.  p.  180 — 182°.  This  compound  readily  loses  hydrogen  bromide 
under  the  influence  of  alcoholic  potassium  hydroxide,  giving 
tx-phen  yl-$-(  * -brorriocinnamoyl )  -  ethylphosphinic  acid , 

CHPh:CBr*C0*CH2*CHPh*P03H2, 

m.  p.  130 — 132°,  which  on  oxidation  with  ozone  gives  hydrogen 
bromide,  benzoic  acid,  and  cL-phenyl-$-glyoxy ethylphosphinic  acid, 
COgH'CO’CHg'CHPh'POgHg,  m.  p.  183°  (decomp.),  and  this  phos- 
phonic  acid  on  heating  loses  carbon  monoxide,  yielding  a -phenyl- 
^-carboxy ethylphosphinic  acid . 

d* 
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A  similar  series  of  reactions  occurred  when  the  phosphorus 
trichloride  was  replaced  by  phosphenyl  chloride.  The  products 
obtained  were  phenyl-oL-phenyl-$-cinnamoylethylphosphinic  acid , 
CHPh!CH*CO*CH2*CHPh-PPhO*OH, 
m.  p.  235 — 236°;  phenyl-cc-phenyl-fi-carboxyethylphosphinic  acid , 
m.  p.  212°;  phenyl- cc-phenyl-$-(cc' p' -dibromophenylpropionoyl)-cthyl 
phosphinic  acid,  m.  p.  195°  (decomp.);  phenyl- oi-phenyl-$- (ol -bromo- 
cinnamoyl)-ethylphosphinic  acid,  m.  p.  200°. 

Phenyl  cinnamylidenemethyl  ketone  condensed  with  phosphorus 
trichloride  in  acetic  anhydride  to  give  a  poor  yield  of  p- benzoyl - 
oL-styrylethylphosphinic  acid,  CHPhICH*CH(CH2Bz)*P03H2,  m.  p. 
159 — 161°,  and  with  phosphenyl  chloride  in  acetic  acid  solution 
to  give  phenyl-^-benzoyl- OL-styrylethylphosphinic  acid, 
CHPh:CH-CH(CH2Bz)-PPhO-OH, 

m.  p.  200°,  which  on  oxidation  with  ozone  gave  benzaldehyde  as 
one  of  the  products,  the  combination  thus  taking  place  in  the 
1  :  4-position.  W.  G. 

New  Organic  Compounds  of  Phosphorus.  IV.  Phos- 
phineimines.  H.  Staudinger  and  Ernst  Hauser  ( Helv .  Chim . 
Acta,  1921,  4,  861 — 886)/ — It  has  been  shown  previously  (Stau¬ 
dinger  and  Meyer,  A.,  1920,  i,  106)  that  phosphines  react  with 
azides  to  give  phosphazides  which  decompose  spontaneously  into 
phosphineimines  :  NPh!N:N+PPh3  — >  NPhIN*N!PPh3  — >■ 
JSTPh!PPh3.  By  operating  at  a  low  temperature,  it  has  now  been 
found  possible  to  effect  the  isolation  of  certain  phosphazides. 
The  behaviour  of  phosphines  towards  azides  has  been  more  fully 
examined. 

The  greatest  reactivity  towards  phenyl-  and  benzoyl- azides  is 
exhibited  by  tertiary  phosphines,  among  which  the  alkyl  com¬ 
pounds  are  the  most  active.  Triphenylstibine,  triphenylarsine, 
and  a  number  of  tertiary  amines  are  found  to  be  indifferent 
towards  azides,  and  the  substances  thus  conform  to  the  general 
rule  that  phosphorus  shows  the  most  pronounced  tendency  to 
pass  into  the  quinque  valent  state.  Triphenyl  phosphine  and 
triethylphosphine  react  readily  in  cold  dilute  solution  with  a 
number  of  azides,  and  the  reaction  does  not  appear  to  be  influenced 
to  a  marked  degree  by  the  presence  of  substituents  in  the  latter. 
It  therefore  appears  probable  that  the  azides,  the  aliphatic  diazo¬ 
compounds,  and  nitrous  oxide,  all  of  which  behave  in  the  same 
manner  towards  phosphines,  are  to  be  regarded  as  substances 
possessing  the  unsaturated  group,  ININ,  for  which  the  name 
“  azen  ”  is  proposed.  The  independence  of  the  reaction  on  the 
presence  of  substituents  in  the  nitrogenous  component  thus  receives 
an  explanation,  since  it  is  unlikely  that  the  behaviour  of  the 
terminal  nitrogen  atom  would  be  influenced  greatly  by  a  change 
in  group  at  the  third  nitrogen  atom. 

The  reactivity  of  the  phosphineimines  depends  greatly  on  the 
presence  of  substituents.  In  general,  derivatives  of  triethylphos¬ 
phine  are  more  active  than  those  of  triphenylphosphine  and 
A- alkylated  phosphineimines  react  more  readily  than  the  corres- 
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ponding  jV-arylated  compounds.  Benzoylated  phosphineimines 
are  relatively  very  stable.  Generally,  the  phosphineimines  are 
readily  hydrolysed  in  accordance  with  the  scheme  NR!PR3+H20 
— >  [R3P(OH)*NHR]  — ^R3PIO+NH2R.  They  yield  salts  with 
acids,  some  of  which  are  stable  towards  cold  water.  They  react 
readily  with  carbonylene  derivatives  containing  twin  double  bonds 
(carbon  dioxide,  carbimides,  and  ketens),  giving  oxides  of  the 
tertiary  phosphines,  and  a  similar  change  is  observed  with  thio- 
carbonylene  compounds  and  other  substances  with  twin  double 
bonds  (sulphur  dioxide,  etc.).  On  the  other  hand,  they  do  not 
react  in  the  cold  with  substances  containing  a  simple  carbonyl 
group  even  if  the  latter  is  unusually  activated.  Similarly,  simple 
reactions  are  not  observed  with  other  substances  containing  an 
unsaturated  bond,  such  as  nitrosobenzene. 

Phosphine  does  react  with  an  ethereal  solution  of  phenylazide 
or  benzoylazide.  Phenylphosphine  and  phenylazide  evolve  nitrogen 
violently  after  some  time,  but  the  other  products  have  not  been 
examined. 

The  following  substances  are  described.  Triphenylphosphineimine 
azide ,  PPh3!NH,N3H  (from  triphenylphosphine  and  hydrogen 
azide  in  benzene  solution),  a  colourless,  crystalline  powder,  m.  p. 
196°  (decomp.),  which  is  stable  in  dilute  aqueous  solution,  but  is 
hydrolysed  by  dilute  acids  to  triphenylphosphine  oxide.  Triphenyl - 
phosphinemethylimine ,  NMe!PPh3,  a  colourless,  crystalline  mass 
which  is  very  sensitive  towards  moisture,  m.  p.  (about)  62 — 65° ; 
it  is  converted  by  carbon  dioxide  into  triphenylphosphine  oxide 
and  methylcarbimide  and  by  carbon  disulphide  into  triphenyl¬ 
phosphine  sulphide  and  methylthiocarbimide.  Ethylazide ,  a  colour¬ 
less,  mobile  liquid,  b.  p.  48°.  Triphenylphosphine’ethylimine ,  a 
colourless,  crystalline  substance,  m.  p.  (indefinite)  90°,  which  is 
transformed  by  ethyl  iodide  into  the  compound ,  C22H25NPI,  m.  p. 
164 — 165°.  Ethyl  azidoacetate  and  triphenylphosphine  give  a 
glassy  mass  which  is  hydrolysed  to  triphenylphosphine  oxide  and 
glycine  ester  hydrochloride  and  is  transformed  by  methyl  iodide 
into  the  compound ,  C23H2502NPI,  m.  p.  103 — 104°. 

Triphenylphosphinephenylimine  is  transformed  by  phenylcarb- 
imide  into  triphenylphosphine  oxide  and  carbodiphenyldi-imide,  and 
by  benzophenone,  after  prolonged  heating  at  150°,  into  triphenyl¬ 
phosphine  oxide  and  benzophenoneaniline.  Benzaldehyde  at  100° 
gives  triphenylphosphine  oxide  and  benzylideneaniline.  Sulphur 
dioxide  very  readily  gives  thionylaniline,  whereas  a  reaction  is 
not  observed  with  nitrobenzene,  diphenyl-JV-phenylnitron,  iodo- 
benzene,  or  diphenylsulphoxide.  Tripheniylphosphine-aL-naphthyl- 
azide ,  C10H7*NIN'N.TPho,  a  yellow,  crystalline  powder,  decomp. 
63 — 65°.  Triphenylphosphine- ot-naphlhy  limine,  a  yellow,  crystal¬ 
line  powder,  m.  p.  141 — 143°.  Triphenylphosphinebenzoylimine , 
colourless  crystals,  m.  p.  193 — 194°,  which  is  unusually  stable  and 
exhibits  very  feebly  basic  properties.  Phenyldiethylphenylphos- 
phazide ,  NPhIN — N!PPhEt2?  a  pale  yellow,  crystalline  powder, 
m.  p.  51—52°  (decomp.).  Phenyldiethylphosphinephenylimine , 
NPh!PPhEt2,  a  colourless,  crystalline  powder,  m.  p.  69 — 70°, 
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which  has  only  feebly  basic  properties.  Phenyldiethylphosphine- 
benzoy limine,  colourless  crystals,  m.  p.  73- — 74°,  which  decomposes 
into  phenyldiethylphosphine  oxide  and  benzonitrile  when  distilled. 
Triethylphosphineimine  azide ,  PEt3INH,N3H  (from  triethylphos- 
phine  and  hydrogen  azide  in  light  petroleum  solution).  Triethyl- 
phosphinemethy limine,  NMe!PEt3,  a  colourless  liquid,  b.  p.  94 — 
96°,  which  is  extremely  sensitive  to  moisture.  Triethylphospkine- 
ethylimine ,  a  colourless  liquid,  b.  p.  93*5°/ll  mm.,  is  highly  reactive 
towards  unsaturated  compound ;  with  carbon  dioxide  or  ethyl 
thiocarbimide  it  gives  dielhylcarbodi-imide ,  NEtICINEt,  a  colourless 
liquid,  b.  p.  24*5° /II  mm.  Triethylphosphinephenylimine,  a  pale 
yellow,  oily  liquid,  b.  p.  116°/0*08  mm.  Triethylphosphinebenzoyl- 
■imine ,  colourless  crystals,  m.  p.  62*5 — 63°.  Boiling  triethylphos- 
phine  is  readily  acted  on  by  nitrous  oxide  with  formation  of  triethyl- 
phosphine  oxide  and  nitrogen.  Trifsoamylphosphine,  b.  p.  131 — 
132°/11  mm.,  combines  with  phenyl  azide  to  yield  triisoamylpkos- 
phinephenylphosphazide ,  P(C5H11)3IN,N!NPh,  a  yellow,  crystalline 
precipitate,  m.  p.  57 — 58°,  which  decomposes  readily  with  formation 
of  triisoamylphosphinephenylimine ,  a  colourless  liquid,  b.  p. 
161°/0*04  mm.  Triisoamylphosphine-ethylimine ,  a  colourless  liquid, 
b.  p.  119°/023  mm.;  the  intermediately  formed  phosphazide 
appears  to  be  relatively  stable,  but  it  was  not  isolated.  H.  W. 

Organic  Compounds  of  Phosphorus.  V.  Action  of  Car- 
honylene  Derivatives  on  Phosphazines.  H.  Staudinger  and 
W.  Bratjnholtz  (Helv.  Chim.  Acta ,  1921,  4,  897 — 900). — It  has 
been  shown  previously  that  phosphineimine  derivatives,  phos- 
phinemethylene  derivatives,  and  phosphine  sulphides  react  with 
carbonylene  or  thiocarbonylene  compounds  to  give  phosphine 
oxides  and  substances  of  the  types  R*NIC!X,  CR2!CIX,  and  SICIX 
respectively,  and  that  the  compounds  just  named  are  particularly 
reactive  (cf.  Staudinger  and  Meyer,  A.,  1920,  i,  106;  Staudinger, 
Rathsam,  and  Kjelsberg,  A.,  1921,  i,  33).  The  work  has  now 
been  extended  to  the  phosphazines,  but  the  results  are  generally 
unsatisfactory. 

Triphenylphosphinebenzophenoneazine  reacts  readily  with  phenyl- 
car  bimide,  but  the  primary  product  polymerises  rapidly  to  a 
colourless  product  of  high  molecular  weight  which  evolves  phenyl- 
carbylamine  freely  when  heated.  Reaction  appears  to  occur  thus  : 

PPhglN-NICPho+OICINPh  — >  PPh30  +  CPh2:N-X:c:NPh(  N,+ 

CPh2:c:NPh+N2)  — >  polymeride  —>  C!NPh+(  ?)CPh2:N:N.  Re¬ 
action  proceeds  similarly,  but  more  slowly,  with  phenylthiocarb- 
imide.  With  carbon  disulphide  the  phosphazine  gives  poly- 
merides  of  high  molecular  weight,  which  could  not  be  purified 
instead  of  the  desired  compound,  CPh2IN*N!C!S,  which  might 
decompose  into  nitrogen  and  CPh2IC!S.  Carbon  dioxide  reacts 
very  slowly  with  the  phosphazine  and  does  not  appear  to  give 
diphenylketen.  Sulphur  dioxide  gives  a  well-defined  additive 
compound  with  triphenylphosphinebenzophenoneazine,  from  which 
the  unchanged  phosphazine  can  be  regenerated  by  very  cautious 
heating ;  at  a  slightly  higher  temperature,  fission  of  the  phosphazine 
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occurs  with  evolution  of  nitrogen  and  formation  of  triphenylphos- 
phine  oxide,  benzophenone,  and  sulphur,  probably  in  accordance 

pph  .M. _ N’OPh 

with  the  scheme:  i  3i  *  2  ->  PPhsO+N(:S:0)-N:CPh» 

— ^CPh2ISiO — >  CPh2!0+S.  The  reaction  is  highly  complicated, 
since  the  phosphine  sulphide  and  small  amounts  of  thiobenzo- 
phenone  are  also  produced.  A  complex  change  takes  place  also 
with  thionylaniline,  yielding  the  phosphine  oxide  and  sulphide 
and  an  oil  which  gives  benzophenone  and  many  other  products 
when  heated.  H.  W. 

Organic  Compounds  of  Arsenic.  VI.  Fission  of  Alkylated 
or  Arylated  Arsine  Hydroxybromides.  Wilhelm  Steinkopf 
and  Gustav  Schwen  (Ber.,  1921,  54,  [23],  2802 — 2811). — Under 
the  influence  of  heat,  the  hydroxy -bromides  of  tertiary  arsines 
suffer,  in  part,  decompositions  analogous  to  those  experienced  by 
the  trialkylhalogenoammonium  hydroxides  and  on  this  account 
appear  to  have  the  constitution  [AsR3Br]OH.  On  the  other  hand, 
their  complete  hydrolysis  to  trialkyl- (aryl) arsine  oxides  or  their 
hydroxide  and  the  pyrogenic  fission  to  alkyl  bromide  and  aryl 
and  dialkyl- (aryl) -arsenious  acid  are  more  readily  expressed  by 
the  formula  [AsR3OH]Br.  The  formulation  with  quinquevalent 
arsenic,  AsR3Br*OH,  gives  a  formal  picture,  but  not  an  explanation 
of  their  reactions. 

Phenyldimethylarsine  hydroxybromide  is  decomposed  when 
heated  at  160 — 180°  in  a  vacuum  into  phenyltrimethylarsonium 
bromide  and  phenylmethylarsenic  acid,  which  remain  in  the  flask, 
a  distillate  of  higher  boiling  point  which  is  converted  by  being 
heated  with  methyl  iodide  into  phenyltrimethylarsonium  iodide, 
phenyltrimethylarsonium  tri-iodide,  and  ( ?)  phenyldibromoarsine 
[which  thus  in  accordance  with  the  observations  of  Steinkopf 
and  Schwen  (A.,  1921,  i,  694)  must  contain  phenyldimethylarsine 
and  phenylmethylbromoarsine],  and  a  distillate  of  lower  boiling 
point  containing  methyl  bromide,  water,  and  methyl  alcohol. 
Fission  under  atmospheric  pressure  at  about  195°  gives  a  distillate 
containing  methyl  bromide,  methyl  alcohol,  and  aqueous  hydro- 
bromic  acid  and  a  residue  consisting  of  arsenious  acid  and  phenyl¬ 
trimethylarsonium  bromide  which  are  insoluble  in  ether  together 
with  phenyldimethylarsine  and  phenylmethylbromoarsine  and 
diphenylbromoarsine,  which  dissolve  in  ether  and  are  transformed 
by  methyl  iodide  into  phenyltrimethylarsonium  iodide  and  tri- 
iodide,  diphenyldimethylarsonium  tri-iodide,  and  diphenyliodo- 
arsine.  The  changes  are  represented  by  the  schemes  :  (1) 

AsPhMe2Br*OH  — >  AsPhMe2+HOBr  — v  HBr+O;  (2) 

AsPhMe2Br-OH  — >  AsPhMeBr+MeOH ;  (3)  2AsPhMe2Br-OH 

2MeBr+2AsPhMe*OH  — >  (AsPhMe)20-f H20.  The  phenyl- 
methylarsine  oxide  reacts  with  the  liberated  hydrogen  bromide 
thus,  (AsPhMe)20+2HBr==2AsPhMeBr-f  H20,  whereas  the  phenyl¬ 
trimethylarsonium  bromide  is  a  secondary  product  derived  from 
methyl  bromide  and  phenyldimethylarsine.  The  changes  (1)  and 
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(2)  are  similar  to  those  suffered  by  trialkylhalogenoammonium 
hydroxides. 

Triphenylarsine  hydroxy-bromide  is  decomposed  in  a  vacuum 
at  about  250°,  giving  two  distillates,  the  more  volatile  of  which 
contains  bromobenzene,  water,  and  hydrobromic  acid,  whereas 
the  less  volatile  is  a  mixture  of  bromobenzene,  triphenylarsine, 
and  diphenylbromoarsine,  since  it  is  converted  by  methyl  iodide 
into  triphenylmethylarsonium  tri-iodide  and  diphenylclimethyl- 
arsonium  tri-iodide.  The  presence  of  phenol  could  not  be  estab¬ 
lished.  Fission,  which  is  not  quantitative,  occurs  in  accordance  with 
the  schemes  :  AsPh3Br*OH  — >  AsPh3+HOBr  — ■>  HBr+O  and 
AsPh3Br-OH  — >  2PhBr+HoQ+(AsPh3)20  2JIBT  y  2AsPh2Br-|-H20. 

H.  W. 

Organic  Compounds  of  Arsenic.  V.  Action  of  Cyanogen 
Bromide  on  Phenylated  Tertiary  Arsines.  Wilhelm  Stein - 
kopf  and  Gustav  Schwen  (Ber.,  1921,  54,  [J5],  2791 — 2801;  cf. 
A.,  1921,  i,  694). — Phenylated  tertiary  arsines  unite  with  cyanogen 
bromide  in  much  the  same  manner  as  do  the  trialkylarsines  (Stein- 
kopf  and  Muller,  A.,  1921,  i,  404)  to  give  cyanobromides  which 
undergo  normal  fission  into  alkyl  haloid  and  cyanoarsine  except  in 
the  case  of  triphenylarsine  cyanobromide,  the  decomposition  of 
which  follows  a  complex  course,  leading,  in  part,  to  regeneration 
of  the  initial  material.  The  ability  of  the  di-  and  tri-phenylarsines 
to  form  bro  mo  cyanides,  whereas  the  corresponding  amines  appear 
to  be  indifferent  towards  cyanogen  bromide,  is  attributed  to  the 
more  positive  character  of  the  arsenic  atom. 

Phenyldimethylarsine  bromocyanide,  AsPhMe2Br*CN,  a  colourless, 
microcrystalline  powder,  m.  p.  94 — 96°,  is  prepared  by  the  gradual 
addition  of  a  solution  of  bromocyanogen  in  dry  light  petroleum  to 
phenyldimethylarsine  dissolved  in  the  same  medium,  the  apparatus 
used  being  that  described  by  Wolfram  (A.,  1921,  ii,  395).  It  is 
converted  by  moisture  into  phenyldimethylarsine  hydroxy -bromide, 
AsPhMe2Br*OH,  lustrous  needles,  m.  p.  162°,  which  is  converted 
by  silver  oxide  into  phenyldimethylarsine  dihydroxide.  The  latter 
is  transformed  readily  into  phenyldimethylarsine  hydroxy -chloride, 
colourless  needles,  m.  p.  163°,  phenyldimethylarsine  hydroxy -pier ate, 
needles,  m.  p.  132°,  and  phenyldimethylarsine  hydroxy -iodide, 
yellow  needles,  m.  p.  117°.  Phenyldimethylarsine  iodocyanide, 
yellow,  crystalline  powder,  m.  p.  93°,  is  prepared  from  its  com¬ 
ponents  and  is  converted  by  moisture  into  the  hydroxy-iodide 
just  described.  Phenyldimethylarsine  bromocyanide  is  decomposed 
by  heat  into  cyan ophenylmethylar sine,  AsPhMe*CN,  b.  p.  127°/11  mm. 

Diphenylmelhylarsine  bromocyanide,  As Ph2Me Br •  CN,  a  colourless, 
voluminous,  crystalline  powder,  m.  p.  61 — 62°,  is  prepared  from 
its  components;  it  is  converted  by  moisture  into  diphenylmethyl- 
arsine  hydroxy -bromide,  transparent  crystals,  m.  p.  118°  (corre¬ 
sponding  picrate,  m.  p.  137°).  The  bromocyanide  is  converted  by 
heat  into  methyl  bromide  and  diphenylcyanoarsine,  AsPhyCN, 
m.  p.  31'5°,  b.  p.  191°/11  mm. 

Triphenylarsine  bromocyanide,  colourless,  relatively  coarsely 
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crystalline  powder,  m.  p.  (indefinite)  130 — 140°  after  softening  at 
120°,  is  converted  by  moisture  into  triphenylarsine  hydro xy- 
bromide,  m.  p.  168°  (corresponding  picrate ,  yellow  needles,  m.  p. 
162—163°).  H.  W. 

Aromatic  Arsenic  Compounds.  IX.  Diazoamino-com¬ 
pounds  of  p-Aminophenylarsinic  Acid  and  its  Derivatives, 

Walter  A.  Jacobs  and  Michael  Heidelberger  ( J .  Amer.  CJiem . 
Soc .,  1921,  43,  1632—1645;  cf.  A.,  1920,  i,  107,  108,  110,  111, 
114,  116,  117). — It  has  previously  been  observed  by  Ehrlich  and 
Bertheim  that  p-aminophenylarsinic  acid  can  be  diazotised  and 
the  resulting  diazo-compound  coupled  without  difficulty,  yielding 
azo-dyes  (cf.  A.,  1907,  i,  812).  The  authors  now  show  that  this 
reaction  can  be  extended  to  the  preparation  of  well-defined  diazo¬ 
amino-compounds  containing  the  arsinic  acid  residues,  and  several 
such  groups  of  compounds  have  been  prepared  and  are  described. 
For  the  treatment  of  experimental  trypanosomiasis  these  com¬ 
pounds  possess  certain  inherent  disadvantages,  and  their  use  has 
been  discontinued.  The  following  compounds  are  described. 

Diazobenzene(4:-arsinic  acid)dimeihylamine,  m.  p.  182°  (decomp.), 
giving  a  sodium  salt ;  diazobenzene{^-arsinic  acid)diethylamine, 
m.  p.  195 — 200°  (decomp.),  and  its  sodium  salt;  diazobenzene(4i - 
arsinic  acid)piperidine ,  m.  p.  162 — 163°,  and  its  sodium  salt; 
bisdiazobenzene(4:-arsinic  acid)pe?itamethylenetetr  amine,  m.  p.  210 — 
212°  (decomp.),  and  its  sodium  salt. 

Diazobenzene(^-arsinic  acid)aniline,  m.  p.  112 — 113°  (decomp.), 
and  its  sodium  salt ;  diazobcnzene{^-arsinic  acid)methylaniline, 
m.  p.  160 — 162°  (decomp.),  and  its  sodium  salt;  diazobenzene(4:- 
arsinic  acid)-p-toluidine ,  m.  p.  130 — 132°,  and  its  sodium  salt; 
diazobenzene(4:-arsinic  acid) A' -chloroaniline,  m.  p.  177°  (decomp.), 
and  its  sodium  salt;  diazohcnzcne^-arsinic  acid)-o-anisidine,  m.  p. 
95 — 99°  (decomp.),  and  its  sodium  salt;  diazobenzene^-arsinic 
acid)-p-anisidine,  m.  p.  116 — 119°  (decomp.),  and  its  sodium  salt; 
diazobenzene{4i-arsinic  acid)A' -aminoacetanilide,  m.  p.  165 — 170° 
(decomp.),  and  its  sodium  salt ;  diazobenzene(\-arsinic  acid)A'- 
aminophenol,  its  benzoic  ester,  m.  p.  155 — 158°  (decomp.),  and  its 
sodium  salt ;  diazobenzene(4:-arsinic  acid)A' -aminoacetophenone,  m.  p. 
177 — 178°  (decomp.),  and  its  sodium  salt. 

Diazobenzene(4i-arsinic  acid)-o-aminobenzoic  acid,  m.  p.  160° 
(decomp.),  and  its  mono-  and  di-sodium  salts;  diazobentene{ 4- 
arsinic  acid)-m-aminobenzoic  acid,  m.  p.  141°,  and  its  mono-  and 
di-sodium  salts ;  diazobenzene(4:-arsinic  acid)-p-aminobenzoic  acid , 
and  its  monosodium  salt ;  methyl  diazobenzeneA-arsinic  acid-3' - 
amino-6' -methoxybenzoate,  m.  p.  90 — 95°  (decomp.),  and  the  free 
acid,  m.  p.  140°  (decomp.),  and  its  disodium  salt;  diazobenzene(4i- 
arsinic  acid)-3' -aminoanisic  acid,  m.  p.  150 — 155°  (decomp.),  its 
methyl  ester,  m.  p.  150°  (decomp.),  and  its  disodium  salt;  methyl 
diazobenzeneA-arsinic  acid)-6' -aminopiperonylate  and  the  corre¬ 
sponding  sodium  salt ;  diazobenzene{4t-arsinic  acid)A' -aminocinnamic 
acid,  m.  p.  155 — 160°  (decomp.),  its  ethyl  ester,  m.  p.  155 — 160° 
(decomp.',  its  disodium  salt,  and  the  sodium  salt  of  the  ethyl  ester; 
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diazobenzene(4-arsinic  acid)-4' -aminophenylarsinic  acid ,  m.  p.  154° 
(decomp.),  and  its  mono -  and  di -sodium  salts. 

Diazobenzene(4-arsinic  acid)phenylglycine  and  its  sodium  salt; 
diazobenzene(4-arsinic  acid)-p-tolylglycine ,  m.  p.  148 — 149°  (de¬ 
comp.),  and  its  sodium  salt;  diazobenzene(4-arsinic  acid)benzyl- 
glycine ,  m.  p.  155 — 160°  (decomp.) ;  diazobenzene(4-arsinic  acid)-4'- 
methoxyphenylglycine ,  its  sodium  salt,  its  ethyl  ester  and  the 
sodium  salt  of  the  ester;  diazobenzene(4-arsinic  acid) -4' -ethoxy - 
phenylglycine,  its  sodium  salt,  its  ethyl  ester,  and  the  sodium  salt 
of  the  ester. 

Diazobenzene(4-arsinic  acid)-4' -aminophenoxyacetic  acid ,  m.  p. 
132°  (decomp.),  its  disodium  salt,  its  ethyl  ester,  m.  p.  132 — 133° 
(decomp.),  and  the  sodium  salt  of  the  latter;  the  acetamide ,  m.  p. 
162°  (decomp.),  and  its  sodium  salt,  and  the  acetomethylamide,  m.  p. 
170°  (decomp.),  and  its  sodium  salt ;  diazobenzene(4-arsinic  acid)- 
4' -methylaminophenoxyacetic  acid ,  m.  p.  155 — 160°  (decomp.) ; 
diazobenzene(4-arsinic  acid)-3' -methyl-4:' -aminophenoxy acetic  acid ,  its 
disodium  salt,  its  methyl  ester,  and  the  sodium  salt  of  the  latter  ;  diazo- 
benzene(4-arsinic  acid)-4' -amino -2' -methylphenoxy acetic  acid,  its  di¬ 
sodium  salt,  its  methyl  ester,  m.  p.  143 — 144°  (decomp.),  and  the 
sodium  salt  of  the  latter ;  methyl  diazobenzene(4-arsinic  acid)-4' -amino - 
2'  :  5' -dimethylphenoxy acetate,  m.  p.  120°  (decomp.),  and  the  di¬ 
sodium  salt  of  the  free  acid ;  methyl  diazobenzene{4-arsinic  acid)- 
4' -amino-2' -methyl-5' -isopropylphenoxyacetate,  m.  p.  145°  (decomp.), 
and  the  disodium  salt  of  the  free  acid;  methyl  diazobenzene(4 
arsinic  acid)-4' -amino-3' -methyl-6' -isopropylphenoxyacetaie  and  the 
disodium  salt  of  the  free  acid ;  diazobenzene(4-arsinic  acid)-2' -bromo- 
4' -aminophenoxyacetic  acid ,  m.  p.  120°  (decomp.),  its  methyl  ester, 
m.  p.  154 — 155°  (decomp.),  and  its  disodium  salt;  diazobenzene( 4- 
arsinic  acid) -6-bromo -4-amino -2 -methylphenoxy  acetic  acid ,  m.  p. 
155°  (decomp.),  its  disodium  salt,  and  its  methyl  ester,  m.  p.  188° 
(decomp.) ;  diazobenzene{4-arsinic  acid) -4' -amino-6' -acetophenoxy- 
acetic  acid ,  its  disodium  salt,  and  its  methyl  ester,  m.  f .  155°  (de- 
comp.);  6 - diazo- o - toluen e (3- arsinic  acid)-p- aminophen oxyac etic  acid, 
its  disodium  salt,  and  its  methyl  ester,  m.  p.  130 — 132°  (decomp.) ; 
diazo-2-bromobenzene(4-arsinic  acid) -p -aminophenoxy acetic  acid ,  m.  p. 
130°  (decomp.),  its  disodium  salt,  its  methyl  ester,  m.  p.  123 — -125° 
(decomp.),  and  the  sodium  salt  of  the  ester.  W.  G. 

Aromatic  Arsenic  Compounds.  X.  Azo-dyes  derived 
from  p-Aminophenylarsinic  Acid.  Walter  A.  Jacobs  and 
Michael  Heidelberger  (J.  Amer .  Chem.  Soc.,  1921,  43,  1646 — 
1654;  cf.  preceding  abstract). — It  has  been  found  that  certain 
classes  of  aromatic  amino -compounds  yield  aminoazo-dyes  at  once 
when  coupled  with  diazotised  arsanilic  acid  or  give  dLazoamino- 
compounds  which  rapidly  undergo  rearrangement,  giving  the  dyes. 
In  most  cases  the  reaction  between  the  amino -compound  and  the 
diazotised  arsanilic  acid  proceeded  smoothly,  but  the  isolation 
and  purification  of  the  resulting  dyes  was  often  difficult.  The 
following  compounds  are  described 

\-Amino-2-methoxynaphthalene-4-azobenzene-4' -arsinic  'icid  ;  1- 
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amino  A-methoxynaphthalene-2-azobenzeneA' -arsinic  acid ,  m.  p. 
195°  (decomp.). 

4:-Methylamino-5-carboxybenzeneazobenzeneA' -arsinic  acid  and  its 
mono -  and  di-sodium  salts ;  4 -ethylamino-5-carboxybenzeneazo- 
benzene  A' -arsinic  acid  and  its  monosodium  salt;  4:-isoamylamino- 
5-carboxybenzeneazobenzeneA' -arsinic  acid ,  its  hydrochloride ,  and  its 
monosodium  salt ;  4- amino-2  :  3-dimethoxy-5-carboxybenzeneazobenz- 
ene  A' -arsinic  acid ,  its  hydrochloride ,  and  its  monosodium  salt ; 
2-aminoA  :  5-dimethoxy-3-carboxybenzeneazobeazene A' -arsinic  acid , 
its  hydrochloride,  and  its  monosodium  salt. 

Benzene(4? -arsinic  acid)azo-phenylglycine ,  m.  p.  170 — 175° 
(decomp.),  and  its  hydrochloride ;  4:-benzene(£' -arsinic  acid)azo- 
2-methylphenylglycine ,  m.  p.  157°  (decomp.),  and  its  hydrochloride  ; 
4:-benzene(4:/ -arsinic  acid)azo-2-methoxyphenylglycine,  m.  p.  167°  (de¬ 
comp.),  and  its  sodium  salt;  ^-benzene{M -arsinic  acid)azo-2-ethoxy- 
phenylglycine ,  m.  p.  245 — 250°  (decomp.),  and  its  sodium  salt; 
a' -benzene(4:-arsinic  acid)azo-cc-naphthylglycme ,  m.  p.  275°  (decomp.), 
and  its  disodium  salt. 

4- Benzene^' -arsinic  acid)azo-phenylaminomethanesulphonic  acid , 
As03H2-C6H4-N:N-C6H4-NH-CH2-S03H,  m.  p.  187—189°,  and  its 
disodium  salt;  4t-benzeue(4:' -arsinic  acid)azo-2-meihoxyphenylamino- 
meihanesulphonic  acid ,  m.  p.  158 — 160°  (decomp.),  and  its  disodium 
salt. 

6- Benzene^' -arsinic  acid)azo-3-aminophenoxy acetic  acid , 

As03h2*c6h4-n:n-c6h3(nh2)-o*ch2-co2h, 

its  hydrochloride ,  and  its  monosodium  salt ;  §-benzene{4/ -arsinic 
acid)azo-3-aminoA-methylphenoxy acetic  acid ,  m.  p.  242—243°  (de- 
comp.),  its  hydrochloi'ide ,  and  its  monosodium  salt;  4-6e^e?ie(4/- 
arsinic  acid)azo-5-amino-2-methylphenoxyacetic  acid,  m.  p.  187 — 
188°  (decomp.),  its  hydrochloride,  and  its  monosodium  salt;  4 -benz¬ 
ene^'  -arsinic  acid)azo-3-amino-6-methoxyphenoxyacetic  acid,  and 
its  hydrochloride;  4t-amino-§-methoxy-3-[;phenyl-(4t  -arsinic  acid)azo ]- 
phenoxyacetic  acid ,  its  hydrochloride  and  its  monosodium  salt ; 
5-benzene(4:/ -arsinic  acid)azoA-amino-\  :  2-bis phenoxyacetic  acid,  and 
its  monosodium  salt;  $-benzene(4:-arsinic  acid)azo-oc-amino-cc'- 
naphthoxyacetic  acid,  m.  p.  285°  (decomp.),  and  its  disodium  salt; 
a' -benzene(4:-arsinic  acid)azo-(x-amino-$-naphthoxyacetic  acid  and  its 
disodium  salt ;  5 -benze?ie(4' -arsinic  acid)azo-2-hydroxy -phenoxyacetic 
acid  and  its  monosodium  salt.  W.  G. 

Preparation  of  Dimethyl-  and  Diphenyl-arsinecarboxylic 
Acids-  Andre  Job  and  Henri  Guinot  (Ft.  Patents  521119  and 
521469;  from  Chem.  Zentr.,  1921,  iv,  870 — 871). — Cacodyl  cyanide, 
AsMe2*CN,  and  diphenylarsine  cyanide,  AsPh2*CN,  respectively,  are 
submitted  to  hydrolysis  by  the  usual  methods  for  the  preparation 
of  carboxylic  acids  from  nitriles.  By  hydrolysis  of  cacodyl  cyanide 
with  dilute  sulphuric  acid  and  subsequent  neutralisation  with 
calcium  hydroxide,  the  calcium  salt  of  dimethylarsinecarboxylic 
acid  is  obtained,  from  which  the  free  acid,  AsMe2*C02H,  is  formed 
by  decomposition  with  acids  and  recrystallisation  from  an  appro¬ 
priate  solvent.  It  reddens  blue  litmus  and  gives  stable  salts  with 
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a  number  of  common  metals  and  alkaloids.  Biphenylarsinecarb - 
oxylic  acid,  AsPh2,C02H,  is  similarly  prepared.  By  treatment  of 
diphenyl  arsine  cyanide  with  hydrogen  peroxide  or  substances 
forming  hydrogen  peroxide,  diphenylarsinoformamide, 

AsPh2-CONH2, 

is  formed  with  evolution  of  oxygen  and  may  be  obtained  by  crystal¬ 
lisation  from  suitable  solvents.  It  is  decomposed  by  nitrous  acid, 
giving  nitrogen  and  diphenylarsinecarboxylic  acid.  G.  W.  R. 

Organo-chromium  Compounds.  II.  Abnormal  Salt  For¬ 
mation  of  Chromium  Pentaphenyl  Hydroxide.  Chromium 
Tetraphenyl  Salts  (Elimination  of  a  Phenyl  Group).  Franz 
Hein  (. Ber .,  1921,  54,  [B],  2708—2727;  cf.  A.,  1921,  i,  826).— It 
has  been  shown  previously  that  chromic  chloride  or  chromyl 
chloride  is  converted  by  magnesium  phenyl  bromide  in  cold  ethereal 
solution  into  a  mixture  of  bromides  from  which  chromium  penta¬ 
phenyl  bromide  can  be  isolated  in  small  amount  and  in  an  impure 
state ;  the  most  definite  compound  of  the  series  is  chromium  penta¬ 
phenyl  hydroxide,  CrPh5*0H,4H20.  Attempts  to  isolate  the  pure 
pentaphenyl  salts  by  the  action  of  acids  or  salts  on  the  crystalline 
base  lead  in  a  surprising  manner  to  the  loss  of  a  phenyl  group  and 
formation  of  chromium  tetraphenyl  salts,  the  only  exception  to 
this  regularity  being  found  in  the  production  of  the  pentaphenyl 
carbonate.  The  tetraphenyl  salts,  in  so  far  as  they  are  soluble 
in  a  mixture  of  alcohol  and  water,  yield  neutral  solutions  and  are 
therefore  not  hydrolysed.  Their  normal  behaviour  is  shown  by 
the  observation  that  the  haloids  give  immediate  precipitates  with 
silver  nitrate  solution,  and,  with  suitable  acids,  give  precipitates 
of  the  corresponding  sparingly  soluble  chromium  tetraphenyl 
salts.  They  have  also  a  marked  tendency  towards  the  formation 
of  complex  salts  and  polyiodides.  Attempts  to  isolate  chromium 
tetraphenyl  hydroxide  by  the  electrolysis  of  an  alcoholic  solution 
of  the  iodide  were  only  partly  successful.  The  author  considers 
that  the  phenyl  group  is  liberated  in  the  nascent  condition ;  it  is 
present  in  the  solutions  largely  in  the  form  of  phenol  (the  formation 
of  which  is  attributed  to  the  action  of  dissolved  or  atmospheric 
oxygen  and,  to  some  extent  of  water),  of  diphenyl  and  of  a  solid 
acidic  substance  which  could  not  be  characterised  completely. 

The  action  of  a  freshly-prepared,  very  dilute  alcoholic  solution 
of  chromium  pentaphenyl  hydroxide  on  a  dilute,  aqueous  alcoholic 
solution  of  Reinecke's  salt  leads  to  the  precipitation  of  chromium 

,  Ph4Cr  ,  thin, 

golden -yellow  leaflets,  m.  p.  175°  (decomp.),  when  placed  in  a 
bath  at  165°.  The  salt  is  also  obtained  from  the  ^-modification  of 
the  base.  It  is  somewhat  sensitive  to  rise  in  temperature  and  to 
prolonged  desiccation  over  concentrated  sulphuric  acid.  It  is 
extraordinarily  stable  when  preserved  beneath  alcohol  or  mixtures 
of  alcohol  and  water.  Determinations  of  the  molecular  weight  in 
freezing  nitrobenzene  indicate  extensive  dissociation,  which  is 
presumably  ionic  in  character.  A  compound  of  chromium  tetra- 


ORGANIC  CHEMISTRY. 


i.  77 


phenyl  iodide  with  chloroform,  CrPh4I,CHCJ3,  dark  brownish-red, 
rhombic  leaflets,  is  prepared  conveniently  by  agitating  the  base 
with  hydriodic  acid  or  aqueous  potassium  iodide  solution  and 
chloroform,  and  is  isolated  from  the  chloroform  extract.  If  the 
latter  is  treated  with  two  to  three  times  its  volume  of  ether,  a 
second  salt  (+JCHC13)  separates.  The  solvent  can  be  removed 
by  gentle  heating,  leaving  chromium  tetraphenyl  iodide ,  m.  p.  178° 
(decomp.),  after  being  placed  in  a  bath  at  165 — 170°.  The  salt 
appears  to  be  somewhat  associated  in  boiling  chloroform,  but 
dissociated  in  freezing  phenol.  It  forms  complex  salts  with  silver 
iodide  or  mercuric  chloride,  which,  however,  are  remarkably  less 
stable  than  the  parent  substance.  It  gives  a  per  iodide,  CrPh4I5, 
chocolate-brown  prisms,  when  its  solution  in  alcohol  or  chloroform 
is  slowly  added  to  an  alcoholic  solution  of  iodine.  Chromium 
tetraphenyl  bromide  is  prepared  in  the  same  manner  as  the  iodide ; 
it  forms  orange-coloured,  rectangular  platelets  (-f^CHCl3)  which 
readily  loses  the  chloroform  and  then  has  m.  p.  136°,  and  is 
considerably  less  stable  than  the  corresponding  iodide.  Chromium 
tetraphenyl  perchlorate ,  CrPh4C104,  is  prepared  from  the  penta- 
phenyl  base  and  perchloric  acid  in  aqueous  alcoholic  solution;  it 
forms  orange -red  crystals  which  are  very  unstable  when  dry  and 
explode  when  gently  warmed  or  lightly  struck.  Chromium  tetra¬ 
phenyl  dichromate ,  (CrPh4)2Cr207,  golden-orange  leaflets,  is  most 
conveniently  prepared  by  mixing  solutions  of  the  base  and  am¬ 
monium  dichromate  in  methyl  alcohol;  it  is  somewhat  unstable 
and  decomposes  in  a  few  days  when  exposed  to  the  air  or  pre¬ 
served  over  calcium  chloride,  very  readily  in  the  presence  of 
phosphoric  oxide.  It  explodes  when  heated. 

Chromium  pentaphenyl  carbonate ,  (CrPh5)2C03,6H20,  orange- 
coloured  leaflets,  is  most  readily  prepared  by  the  preservation  of  the 
concentrated  aqueous  mother-liquors  from  the  preparation  of  the 
base  exposed  to  air  and  in  an  ice-chest.  It  has  m.  p.  (indefinite) 
118 — 119°,  after  softening  at  about  108°  when  placed  in  a  bath 
pre-heated  at  95°.  A  dihydrate  and  a  monohydrate  are  also  described. 


H.  W. 


Organo-chromium  Compounds.  III.  Chromium  Tri¬ 
phenyl  Hydroxide  and  its  Salts.  Franz  Hein  ( Ber .,  1921,  54, 
ffi],  2727 — 2744;  cf.  A.,  1921,  i,  826  and  preceding  abstract). — 
Further  examination  of  the  solution  of  bases  obtained  by  the 
action  of  silver  oxide  on  the  chromium  polyphenyl  bromide  has 
disclosed  the  presence  of  chromium  triphenyl  hydroxide  which 
remains  dissolved  after  the  separation  of  chromium  pentaphenyl 
hydroxide.  It  is  characterised  by  its  extreme  solubility  in  water. 
The  solutions  leave  a  strongly  alkaline,  syrupy,  transparent,  reddish- 
black  mass  when  evaporated.  In  general,  they  are  very  unstable 
when  highly  concentrated,  but  may  be  preserved  almost  indefinitely 
when  dilute  and  in  the  absence  of  light  and  air.  Characteristic 
precipitates  are  obtained  by  the  addition  of  many  mineral  acids 
or  their  alkali  salts,  but  these  are  generally  amorphous;  it  is  re¬ 
markable  that  their  colour  resembles  closely  that  of  the  corre- 
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sponding  tetra-  and  penta-phenyl  compounds.  The  most  char¬ 
acteristic  salt  is  chromiumtriphenylchromitetrathiocyanatodiammine , 


CrPh3  Cr|^^||2  ,  which  is  prepared  by  adding  an  aqueous  alcoholic 


solution  of  Reinecke’s  salt  to  a  similar  solution  of  the  base,  until 


the  precipitate  commences  to  become  distinctly  flocculent,  filtering 
and  adding  an  excess  of  Reinecke’s  salt  to  the  filtrate.  The  second 
amorphous  precipitate  becomes  microcrystalline  when  preserved 
beneath  the  mother-liquor.  It  is  preferably  preserved  beneath 
alcohol,  when  it  remains  unchanged  for  a  long  period,  whereas, 
when  washed  with  alcohol  and  ether  and  left  exposed  to  air,  it 
becomes  discoloured  and  has  an  odour  of  diphenyl  after  three  to  four 
days.  It  crystallises  with  2H20,  of  which  approximately  \  mole¬ 
cule  is  lost  on  exposure  to  air,  whereas  a  molecule  is  lost  when  it 
is  dried  immediately  after  its  preparation  over  concentrated  sulphuric 
acid.  The  monohydrate  loses  a  further  quantity  of  water  when 
preserved  over  concentrated  sulphuric  acid,  but  decomposition 
occurs  simultaneously.  If,  however,  the  freshly -prepared  dihydrate 
is  exposed  to  air  in  the  absence  of  light  and  warmth  for  one  to  one 
and  a  half  days  and  is  then  placed  in  a  vacuum  over  concentrated 
sulphuric  acid,  it  rapidly  becomes  completely  dehydrated,  giving 
a  salt  which  can  be  preserved  unchanged  in  the  absence  of  air  for  a 
few  hours,  but  which  decomposes  rapidly  on  exposure  to  air.  The 
monohydrate  and  dihydrate  have  m.  p.  168°  when  placed  in  a 
bath  pre-heated  to  155°.  Like  the  corresponding  tetraphenyl 
compound,  they  are  transformed  by  great  pressure  into  a  viscous, 
resin-like  mass.  Determinations  of  the  molecular  weight  of  the 
dihydrate  in  freezing  nitrobenzene  gave  abnormally  low  results, 
which  are  explained  by  the  loss  of  one  molecule  of  water ;  under 
similar  conditions,  the  monohydrate  behaves  as  if  very  extensively 


dissociated  electrolytically. 

Chromium  triphenyl  iodide ,  CrPh3I,Et20,  is  prepared  by  the 
addition  of  potassium  iodide  or  hydriodic  acid  to  an  aqueous 
solution  of  the  base  in  the  presence  of  chloroform,  into  which  the 
iodide  passes.  The  concentrated  chloroform  solution  is  poured, 
after  being  dried,  into  ether ;  the  iodide  is  thereby  precipitated 
initially  as  an  oil  which  gradually  becomes  solid.  The  hygroscopic 
salt  can  be  preserved  for  a  considerable  period  in  a  vacuum  over 
concentrated  sulphuric  acid,  but  is  unstable  in  the  presence  of  dry 
or  moist  air.  Like  the  corresponding  tetraphenyl  compound,  the 
salt  gives  an  amorphous  additive  compound  with  mercuric  chloride 
and  an  amorphous  periodide . 

Chromium  triphenyl  perchlorate ?,  CrPh3C104,  can  be  prepared  in 
the  microcrystalline  form  by  the  fractional  precipitation  of  a 
solution  of  chromium  triphenyl  hydroxide  with  dilute  perchloric 
acid.  It  is  preferably  preserved  in  an  ice- chest  under  a  mixture  of 
alcohol  and  ether ;  in  the  dry  state,  it  is  more  labile  and  explosive 
than  the  corresponding  tetraphenyl  compound. 

The  results  described  in  this  and  the  preceding  communication 
show  that  chromium  pentaphenyl  and  triphenyl  bromides  are 
present  in  the  “  crude  bromide.”  The  latter  greatly  predominates 
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when  the  original  action  is  too  prolonged  or  when  the  temperature 
is  allowed  to  rise;  both  bromides,  however,  appear  to  be  primary 
products.  In  addition,  small  amounts  of  chromium  phenyl  com¬ 
pounds  are  formed  which  are  insoluble  in  alcohol  but  readily  soluble 
in  chloroform  to  intensely  olive-green  solutions.  They  appear  to 
be  highly  complex,  probably  containing  several  chromium  atoms 
with  differing  valency  within'  the  molecule.  They  are  formed 
invariably  by  the  auto-decomposition  of  the  orange  chromium  phenyl 
compounds,  particularly  when  the  process  is  oxidative.  This  fact 
appears  to  explain  the  greater  extent  of  their  formation  when 
chromyl  chloride  in  place  of  chromic  chloride  is  treated  with 
magnesium  phenyl  bromide.  H.  W. 
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Subcutaneous  Absorption  of  Oxygen  in  Mountain  Climbing 
and  Aviation.  Raoul  Bayeux  ( Compt .  rend 1921,  173,  937 — 
939). — The  resistance  to  subcutaneous  injection  of  oxygen  diminishes 
as  the  height  increases  in  the  ascent  of  a  mountain.  That  this  is 
not  due  to  the  fatigue  of  climbing  is  shown  by  experiments  conducted 
in  a  decompression  chamber.  In  the  latter  experiment,  the  de¬ 
crease  in  resistance  was  accompanied  by  a  slight  increase  in  the 
beat  of  the  pulse  and  a  very  slight  increase  in  the  velocity  of  respir¬ 
ation.  The  reverse  process  occurs  as  the  altitude  decreases  or  the 
pressure  in  the  chamber  increases.  The  injection  of  oxygen  was 
not  accompanied  by  formation  of  a  gaseous  tumour  and  the  oxygen 
was  rapidly  absorbed.  W.  G. 

Influence  of  Temperature  on  the  Reaction  of  the  Blood. 

Jose  M.  de  Corral  ( Biochem .  Z .,  1921,  117,  1 — 9). — -The  reaction 
of  blood  at  38°  is  PB~ 0*22  lower  than  at  18°,  in  agreement  with 
Michaelis  and  DavidofFs  findings  (A.,  1912,  ii,  1184),  provided  that 
the  blood  is  in  equilibrium  with  carbon  dioxide  at  38°  and  then 
measured  at  18°.  If  the  blood  is  in  equilibrium  with  carbon 
dioxide  at  both  temperatures,  then  the  Pn  is  independent  of  tem¬ 
perature  as  found  by  Hasselbalch  (A.,  1917,  i,  490).  The  results 
with  serum  still  show  discrepancies.  H.  K. 

Excretion  of  Sweat  and  the  Composition  of  the  Blood. 

Eberhard  Wilbrand  (Biochem.  Z .,  1921,  118,  61—66). — Heavy 
perspiration  is  followed  by  a  thickening  of  the  blood ;  parallel  with 
this  there  is  a  loss  of  protein  and  sodium  chloride  from  the  serum. 
The  residual  (non-precipitable)  nitrogen  of  the  blood  and  the  content 
of  fat  are  unaltered.  H.  K. 

Concentration  of  the  Blood.  II.  The  Action  of  Diuretics 
of  the  Purine  Group  on  the  Exchange  of  Substances  between 
the  Tissues  and  the  Blood.  W.  Nonnenbruch  (Arch.  expt. 
Path.  Pharm.,  1921,  91,  332 — 341). — Theophylline,  theocine,  and 
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euphylline  cause  the  blood  to  lose  water,  which  is  soon  replaced. 
The  serum  proteins  increase  often  to  a  very  large  extent,  not  only 
relatively,  but  absolutely,  and  this  stream  of  protein  from  the 
tissues  into  the  serum  even  occurs  after  extirpation  of  the  kidneys. 

G.  B. 

An  Effect  of  the  Ingestion  of  Colostrum  on  the  Composition 
of  the  Blood  of  New-born  Calves.  Paul  E.  Howe  (J.  Biol. 
Chem.,  1921,  49,  115 — 118). — The  blood  of  the  new-born  calf  does 
not  contain  euglobulin  or  pseudo -globulin  I,  but  after  ingestion  of 
colostrum  relatively  large  amounts  of  these  proteins  are  present. 
If  no  colostrum  is  given,  they  are  only  formed  slowly.  The  function 
of  colostrum  seems  to  he  to  supply  them  rapidly.  G.  B. 

Calcium  Content  of  Blood  Plasma  and  Corpuscles  in  the 
New-born.  Martha  R.  Jones  ( J .  Biol.  Chem.,  1921,  49,  187 — 
192). — The  whole  blood  contains  8*8  mg.,  the  corpuscles  5*0  mg., 
the  plasma  12*3  mg.  of  calcium  per  100  c.c.  The  average  for  plasma 
is  higher  and  for  corpuscles  and  whole  blood  less  than  for  older 
children.  In  the  first  twelve  days  of  life,  the  average  percentage 
of  red  cells  dropped  from  55  to  42%.  G.  B. 

Action  of  Pilocarpine  on  the  Composition  of  the  Blood. 

A.  Bornstein  and  Robert  Vogel  ( Biochem .  Z.,  1921,  118,  1 — 14). 
— Pilocarpine  administered  to  dogs  alters  the  distribution  of  water 
in  the  body,  the  blood  showing  increased  content  of  haemoglobin, 
corpuscles,  and  serum  proteins.  This  change  is  only  partly  to  be 
attributed  to  excretion  of  water  from  the  body.  In  addition, 
pilocarpine  produces  hyperglycaemia  in  dogs  and  rabbits.  Extir¬ 
pation  of  the  pancreas  has  no  inhibiting  action  on  these  results, 

but  atropine  is  antagonistic  to  all.  H.  K. 

• 

Blood  and  Metabolism  Studies  with  Radium  Emanations. 

J.  Hauenstein  {Munch,  med.  Woch.,  1921,  68,  809 — 810;  from 
Chem.  Zentr .,  1921,  iii,  795). — Observations  were  made  of  the 
effect  of  radium  radiations  on  the  numbers  of  red  and  white  blood 
corpuscles  and  on  the  behaviour  of  the  individual  leucocyte  forms 
in  cases  of  carcinoma  of  the  uterus.  Red  corpuscles  disintegrate 
and  decrease  in  amount  under  the  influence  of  y-rays.  Leucocytes 
increase  in  number.  There  is  a  relative  and  absolute  increase  in 
neutrophiles  and  a  relative  although  not  absolute  decrease  in 
lymphocytes.  No  effect  was  observed  on  the  large,  white  blood 
cells,  and  the  mononuclear,  eosinophile,  and  basophile  cells. 

The  metabolism  experiments  showed  that  the  nitrogen  content 
of  the  urine  decreased  markedly  during  and  after  treatment. 
Similar  results  were  obtained  for  uric  acid.  Acetone  and  aceto- 
acetic  acid  were  not  found.  The  figures  for  indican  were  abnormal 
and  slight  albuminuria  was  observed.  G.  W.  R. 

Permeability  of  the  Red  Corpuscles  of  Human  Blood  for 
Anions.  Ernst  Wiechmann  [P finger's  Archiv ,  1921,  189,  109 — 
125;  from  Chem.  Zentr.,  1921,  iii,  895). — In  native  human  blood 
the  chlorine  ion  is  distributed  between  corpuscles  and  plasma  in 
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the  ratio  1  :  2*1.  This  distribution  is  unaltered  by  isotonic  sodium 
chloride  solution.  In  the  presence  of  sodium  sulphate  solution, 
chlorine  ions  pass  out  from  the  corpuscles.  The  partition  ratio 
between  corpuscles  and  suspending  liquid  is  found  to  be  1  :  19*7 
for  the  sulphate  ion,  1  :  9*7  for  the  phosphate  ion,  and  1  :  3T  for 
the  bromine  ion  and  the  chlorine  ion,  under  similar  conditions  of 
experiment.  The  permeability  for  the  phosphate  ion  increases 
with  the  temperature.  Permeability  for  the  bromine  ion  is  de¬ 
creased  by  the  presence  of  calcium.  “  Cyanol,”  “  light  green- 
F.S,”  “  setopalm,55  and  “  ponceau  2R  ”  were  scarcely  absorbed  after 
two  hours.  G.  W.  R. 

Quinine  Haemolysis.  Alfred  Ltjger  ( Biochem .  Z .,  1921, 
117,  145 — 152). — When  treated  with  quinine,  blood  corpuscles 
show  a  diminished  resistance  to  acids  and  an  increased  resistance 
to  alkalis.  In  the  presence  of  saline  solution,  such  corpuscles 
show’  a  diminished  resistance  to  wrater,  but  an  increased  resistance 
to  saponin.  H.  K. 

The  Amino-acid  Content  of  Plasma  and  Corpuscles  accord¬ 
ing  to  Bang.  A.  Costantino  ( Biochem .  Z .,  1921,  117,  140 — 
144). — Polemical  against  I.  Bang  (cf.  A.,  1916,  i,  528).  H.  K, 

Normal  Sugar  Content  of  the  Blood.  P.  J.  Cammidge, 
J.  A.  C.  Forsyth,  and  H.  A.  Howard  (Brit,  Med.  J.,  1921,  ii,  586 — 
590). — As  the  result  of  observations  on  the  blood-sugar  of  man 
and  animals,  the  authors  hold  the  view  that  the  liver  contains  a 
diastatic  ferment  the  action  of  which  is  reversible.  In  the  fasting 
state,  the  glycogenolytic  activities  of  this  enzyme  are  largely 
inhibited  by  an  anti-ferment  formed  by  the  pancreas,  the  im¬ 
permeability  of  the  resting  liver  cells  to  sodium  chloride,  and  the 
reaction  of  the  blood  and  liver  cells.  After  the  taking  of  food, 
when  acids  enter  the  duodenum,  the  secretion  formed  stimulates 
the  liver  cells  to  produce  bile,  thus  permitting  the  entrance  of 
sodium  chloride,  which  activates  the  diastatic  ferment.  At  the 
same  time,  it  causes  a  secretion  of  alkaline  pancreatic  juice  which 
combines  with  the  acid  gastric  contents,  forming  acid  salts  and 
sodium  chloride,  which  pass  to  the  liver  and  increase  the  activity 
of  the  diastatic  ferment.  It  also  interferes  with  the  formation  of 
the  internal  secretion  of  the  pancreas,  thus  diminishing  its  inhibitory 
effect  on  glycogenolysis  in  the  liver.  Carbohydrates  reaching  the 
liver  from  the  intestine  or  formed  from  proteins  in  the  liver  are 
converted  into  glycogen  by  the  diastatic  ferment,  the  efficiency  of 
the  process  depending  on  the  extent  to  which  the  glycogenolytic 
action  of  the  enzyme  is  inhibited  by  the  internal  secretion  of  the 
pancreas.  Unless  the  power  of  glycogen  formation  possessed  by 
the  liver  is  exceeded,  sugar  as  such,  or  formed  from  starch  in  the 
intestine,  does  not  pass  into  the  general  circulation  or  play  any 
direct  part  in  the  rise  of  blood-sugar  following  food.  G.  B. 

Lactic  Acid  in  the  Blood  of  Dogs  in  Exercise.  A.  B. 

Hastings  ( Proc .  Soc.  Exp.  Biol.  Med.,  1921, 18,  306 — 307). — Severe 
exercise  of  short  duration  increases  the  lactic  acid,  but  prolonged 
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moderate  exercise  decreases  it.  The  significance  of  lactic  acid  as 
a  primary  factor  in  physiological  fatigue  not  carried  to  exhaustion 
seems  to  be  an  open  question  (cf.  similar  results  in  man,  Ryffel, 
A.,  1910,  ii,  325).  G.  B. 

Distribution  of  Uric  Acid  in  the  Blood.  R.  C.  Theis  and 
S.  R.  Benedict  (J.  Lab.  Clin.  Med.,  1921,  6,  680 — 683). — Uric 
acid  was  estimated  in  plasma  and  corpuscles  in  104  cases,  51  of 
which  showed  equal  distribution,  45  showed  plasma  uric  acid 
greater  than  corpuscle  uric  acid,  and  8  the  converse.  This  rela¬ 
tionship  holds  for  oxalated  and  defibrinated  blood,  and  does  not 
depend  on  pathological  conditions.  O.  B. 

Use  of  Frogs  to  Demonstrate  the  Anticoagulating  Action 
of  Nucleic  Acids.  Doyon  ( Compt .  rend.,  1921,  173,  1120 — 
1122). — The  frogs  are  decapitated  and  sixty  drops  of  their  blood 
allowed  to  drop  into  0-5  c.c.  of  a  solution  containing  0-0033  gram 
of  nucleic  acid,  0-0025  gram  of  sodium  carbonate,  and  0-002  gram 
of  sodium  chloride.  No  coagulation  occurs.  Other  experiments 
with  frogs  are  described.  W.  G. 

Changes  in  the  Blood  after  Oral  Administration  of  Sodium 
Chloride.  G.  Samson  (Biochem.  Z.,  1921,  118,  55 — 60). — Oral 
administration  of  sodium  chloride  is  followed  by  increased  sodium 
chloride  content  of  the  blood-serum,  the  major  portion,  however, 
passing  into  the  tissues.  There  is  also  an  increase  of  the  protein 
content  of  the  blood.  H.  K. 

Are  there  Protective  Enzymes  against  Polysaccharides? 

Emil  Abderhalden  ( Biochem .  Z .,  1921,  117,  161 — 165). — Mainly 
polemical  against  Herzfeld  and  Klinger  (cf.  A.,  1921,  i,  286). 

H.  K. 

The  Fate  of  some  Polysaccharides  in  the  Digestive  Tract 
of  Mammals.  Tomihide  Shimizu  ( Biochem .  Z.,  1921,  117, 
227 — 240). — Faecal  constituents  are  able  to  convert  inulin,  lichenin, 
and  hemicellulose  into  acetic,  propionic,  and  butyric  acids.  Lactic 
acid  also  appears.  The  agent  is  probably  bacterial,  as  pure  cultures, 
for  example,  Bacillus  coli ,  B.  lactis,  B.  proteus,  and  B.  subtilis, 
have  the  same  power.  H.  K. 

Hydrolysis  of  some  Polysaccharides  (Inulin,  Lichenin,  and 
Hemicellulose)  in  the  Digestive  Tract  of  Mammals.  Tomi¬ 
hide  Shimizu  (Biochem.  Z.,  1921,  117,  241 — 244). — Macerated  gut 
or  pancreas,  separately  or  combined,  failed  to  liquefy  or  produce 
reducing  sugars  from  the  polysaccharides  named.  H.  K. 

Cellulose  Fermentation  in  the  Paunch  of  the  Ox  and  its 
Importance  for  Metabolic  Experiments.  W.  Klein  ( Biochem . 
Z.,  1921,  117,  67 — 68). — A  criticism  of  Krogh  and  Schmit- Jensen’s 
results  (J .  Physiol.,  1921,  Sept.  20)  on  the  carbon  dioxide-methane 
ratio,  chiefly  on  the  grounds  of  priority.  H.  K. 
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Basal  Metabolism  of  Underweight  Children.  Katharine 
Blunt,  Alta  Nelson,  and  Harriet  Curry  Oleson  ( J .  Biol . 
Chem .,  1921,  49,  247 — 262). — The  basal  metabolism  tends  to  be 
(up  to  40%)  higher  than  in  the  normal  child.  G.  B. 

Variations  in  Chloride-metabolism  Due  to  Menstrual 
Processes.  W.  Eisenhardt  and  R.  Schaefer  ( Biochem .  Z ., 
1921,  118,  34 — 38). — As  a  rule,  immediately  before  or  during  the 
menstrual  period  there  is  an  increased  content  of  chloride  in  the 
circulating  blood,  as  estimated  by  Bang’s  micro-method.  H.  K. 

Calcium  and  Phosphoric  Acid  Metabolism  with  Large 
Doses  of  Calcium  and  Sodium  Phosphate.  K.  Bluhdorn 
( Z .  Kinderheilk 29,  43 — 55;  from  Chem.  Zentr .,  1921,  iii,  886). — 
No  harmful  effects  followed  the  administration  of  large  quantities 
of  calcium.  A  portion  of  the  calcium  given  as  chloride  or  lactate 
is  probably  retained,  but  the  greater  part  is  excreted  in  the  faeces. 
The  phosphoric  acid  exchanges  run  parallel  with  the  calcium 
exchanges.  Addition  of  sodium  phosphate  increases  the  retention 
of  calcium.  When  calcium  chloride  is  administered,  it  is  appar¬ 
ently  retained  as  such  at  first.  G.  W.  R. 

Facilitation  of  Intermediary  Sugar  Metabolism.  H.  Staub 
(Biochem.  Z .,  1921,  118,  93 — 102). — There  is  a  diminished  capacity 
for  assimilating  the  first  dose  of  dextrose  in  fasting  persons,  or 
after  a  diet  of  fat  and  protein,  and  also  after  hard  work.  In  a 
fasting  person,  the  assimilation  increases  to  a  maximum  after  ten 
hours,  and  then  falls  off  after  fifteen  or  more  hours.  To  explain 
these  and  other  results,  “  equilibrating  ferments  ”  (Gleichgewichts- 
fermente)  are  postulated  as  produced  in  the  blood  by  foodstuffs 
to  restore  to  equilibrium  the  sudden  abnormal  conditions  produced 
by  a  high  concentration  of  the  food  administered.  H.  K. 

Influence  of  some  Polysaccharides  (Inulin,  Lichenin,  and 
Hemicellulose)  on  Protein  Exchange.  Tomihide  Shimizu 
( Biochem .  Z .,  1921,  117,  245 — 251). — Feeding  experiments  on 
dogs  show  that  the  polysaccharides  named  have  a  protein-sparing 
action.  H.  K. 

The  Fate  of  Parenteral  Administered  Sulphur  and  its 
Influence  on  Metabolism.  Robert  Meyer-Bisch  and  E. 
Basch  (Biochem.  Z .,  1921,  118,  39 — 49).— Intramuscular  injec¬ 
tion  of  sulphur  in  oil  is  followed  by  increased  protein  breakdown, 
shown  by  increased  nitrogen  and  sulphur  output  in  the  urine,  the 
proportion  of  the  latter  element  being  greater  than  that  adminis¬ 
tered.  H.  K. 

Antiketogenesis.  III.  Calculation  of  the  Ketogenic 
Balance  from  the  Respiratory  Quotients.  Philip  A.  Shaffer 
(J.  Biol.  Chem.,  1921,  49,  143—162;  cf.  A.,  1921,  i,  754).— The 
author  makes  the  following  assumptions  (not  wholly  justified  by 
experiment).  (1)  Each  molecule  of  fat  gives  3  molecules  of  aceto- 
acetic  acid  and  0*5  molecule  of  dextrose  or  its  equivalent  anti¬ 
ketogenic  derivative.  (2)  Protein  is  convertible  (a) '  into  anti¬ 
ketogenic  dextrose  or  its  equivalent  to  the  extent  of  3*6  grams 
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for  each  gram  of  urine  nitrogen,  (b)  into  acetoacetic  acid  for  each 
molecule  of  leucine,  phenylalanine,  and  tyrosine,  it  being  calcu¬ 
lated  that  each  gram  of  urine  nitrogen  corresponds  with  approxi¬ 
mately  10  millimols.  of  ketogenic  substance,  (c)  Valine,  lysine, 
histidine,  and  tryptophan  are  neutral  as  to  ketogenesis.  (3)  Carbo¬ 
hydrate  exerts  its  antiketogenic  function  in  the  form  of  dextrose, 
1  gram  of  which  is  therefore  equivalent  to  1000/180—5-56  millimols. 
of  antiketogenic  substance. 

A  method  is  described  by  which  the  ratio  of  ketogenic  to  anti¬ 
ketogenic  molecules  in  the  metabolic  mixture  can  be  calculated 
from  the  respiratory  quotient.  The  molecular  ratio  1  :  1  corre¬ 
sponding  according  to  the  calculation  with  a  respiratory  quotient 
of  0-76,  appears  to  be  the  limit  for  the  avoidance  of  acetone  sub¬ 
stances.  With  a  quotient  >  0*7 6  the  katabolism  of  the  antiketogenic 
dextrose  or  its  equivalent  from  protein  and  glycerol  is  great  enough 
to  remove  aceto-acetic  acid  as  fast  as  it  is  formed.  G.  B. 

The  Minimum  of  Odour  Perceptible  in  an  Absolutely 
Inodorous  Space  (Camera  Inodorata).  K.  Komuro  (Arch. 
Neerl.  Physiol .,  1921,  6,  20 — 24). — The  camera  is  a  large  glass  box 
which  can  be  made  inodorous  by  means  of  a  mercury  vapour  lamp 
and  into  which  the  head  of  the  experimenter  can  be  introduced. 
Inside  this  chamber  the  minimum  necessary  for  perception  of  a 
number  of  odours  is  20 — 25%  less  than  outside,  that  is,  the  nose 
becomes  more  sensitive  when  all  other  odours  are  eliminated. 

G.  B. 

Acid  Taste.  Wolfgang  Ostwald  and  Alfred  Kuhn 
(Kolloid  Z.y  1921,  29,  266 — 271). — The  connexion  between  the  acid 
taste  and  the  power  of  producing  swelling  is  considered.  It  is 
shown  that  neither  quantity  is  strictly  proportional  to  the  free 
hydrogen-ion  concentration,  nor  is  this  quantity  in  any  way  a 
quantitative  measure  of  either.  The  stronger  the  swelling  action 
of  an  acid,  the  greater  the  hydrogen-ion  concentration  must  be 
before  an  acid  taste  is  detectable.  Consequently,  swelling  action 
and  acid  taste  are  directly  opposed  to  one  another.  Strongly  swelling 
acids  taste  less  acid  than  weakly  swelling  acids  of  the  same  hydrogen- 
ion  concentration.  The  series  of  minimum  hydrogen-ion  concen¬ 
trations  which  can  be  detected  by  taste  and  the  series  of  swelling 
constants  do  not  run  parallel  for  the  13  acids  examined,  but  may 
be  connected  by  means  of  an  experimental  equation  which  contains 
two  constants.  Acid  salts  and  buffer  solutions  exhibit  the  above- 
named  relationship  between  acid  taste  and  swelling  power.  Solu¬ 
tions  of  these  substances  taste  much  more  acid  than  solutions  of 
their  acids  of  the  same  hydrogen-ion  concentration.  This  is  in 
keeping  with  the  colloid-chemical  rule  that  the  addition  of  salts 
reduces  the  swelling  power  of  acids.  A  tentative  hypothesis  is  put 
forward  that  the  acid  taste  is  qualitatively  due  to  the  hydrogen 
ion,  but  quantitatively  to  the  simultaneous  swelling  action  of  the 
colloids  in  the  region  of  the  nerve-endings  which  is  not  determined 
by  the  hydrogen-ion  concentration.  J.  F.  S. 
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Chemical  Constituents  of  the  Egg  of  the  Common  Frog 
(Rana  temporaria )  and  their  Role  in  its  Embryonic  Develop¬ 
ment.  E.  Faure-Fremiet  and  (Mlle)  Du  Vivier  de  Streel 
(Bull.  Soc.  Chim.  Biol.,  1921,  3,  476 — 482). — The  ripe  egg  has  the 
following  composition:  water  57*60%,  glycogen  3*31%,  lipoids 
10*14%,  vitellin  tablets  26*51%,  the  remaining  2*44%  consisting 
of  pigment,  nucleus,  and  cytoplasma.  The  vitellin  tablets,  which 
are  partly  soluble  in  alkalis,  contain  phosphorus,  nitrogen,  and 
sulphur.  E.  S. 

Constitution  of  the  Egg  of  Sabellaria  alveolata,  L.  E. 

Faur^-Fremiet  (Compt.  rend.,  1921,  173,  1023 — 1026). — The  eggs 
of  Sabellaria  alveolata,  L.,  contain  70%  of  water ;  19*08%  of  protein ; 
6*80%  of  fats  and  lipoids;  1*27%  of  glycogen,  and  T53%  of  ash. 
The  protein  fraction  consists  of  tw*o  distinct  substances,  one  slightly 
acid,  the  other  neutral.  The  fatty  substances  in  the  eggs  exist 
in  three  principal  forms,  namely,  neutral  fats,  soaps,  and 
phosphatides.  W.  G. 

Tetrodon  Poison  and  some  of  its  Chemical  Characteristics. 

F.  Ishihara  (Tokyo  Igakukai  Zasshi ,  1917,  31,  1 — 39). — The 
poison,  which  was  extracted  from  eggs  of  the  globe  fish,  is  a  taste¬ 
less,  white  powder  containing  sulphur  and  an  amino-group ;  it 
gives  a  positive  ninhydrin  reaction  and  a  positive  reaction  for 
creatinine.  Dextrose  is  present,  probably  as  a  dextrose  ester. 

Chemical  Abstracts. 

The  Chemical  Composition  of  Brain.  Tomihide  Shimizu 
(Biochem.  Z .,  1921,  117,  252 — 262). — From  35  kilos,  of  ox-brain, 
fractions  of  a  gram  of  most  of  the  amino -acids  were  isolated, 
together  with  purine  and  pyrimidine  bases  and  choline.  Non- 
nitrogenous  constituents  identified  were  succinic  acid,  lactic 
acid,  and  inositol.  H.  K. 

The  Calcium-Potassium  Action.  K.  Spiro  (Schweiz,  med. 
Woch.,  51,  457 — 460;  from  Client.  Zentr.,  1921,  iii,  888 — 889). — 
Examples  are  given  of  the  antagonistic  physiological  action  of 
calcium  and  potassium.  With  isolated  frogs5  hearts,  poisoning 
by  potassium  salts  was  neutralised  by  calcium  salts.  The  effect 
of  certain  alkaloids  may  be  influenced  by  the  relative  amounts 
of  calcium  and  potassium  present.  Changes  in  the  reaction  of 
the  medium  influence  the  calcium-potassium  action.  G.  W.  R. 

Choline  as  Hormone  for  Intestinal  Movement.  III. 
Participation  of  Choline  in  the  Action  of  Various  Organic 
Acids  on  the  Intestine.  IV.  Effect  of  Choline  on  Normal 
Gastric  Movement.  J.  W.  Le  Heux  (Pfliiger’s  Archiv ,  1921, 190, 
280 — 300,  301 — 310;  cf.  Ann.  Report,  1919,  160). — III.  The  effect 
on  the  isolated  intestines  of  salts  of  various  organic  acids  is  explained 
as  being  due  to  the  formation  from  these  acids  of  esters  of  choline 
from  the  choline  present  in  the  walls  of  the  bowel,  with  the  aid 
of  a  synthetic  enzyme  which  is  also  there.  The  activity  of  these 
esters,  compared  with  choline,  as  estimated  by  the  contraction 
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produced,  is  :  Acetic  ester  1000,  propionic  300,  formic  100, 
n- butyric  40,  isovaleric  15,  benzoic  2,  succinic  1.  The  sodium 
salts  of  the  acids  have  no  effect,  if  the  intestine  is  first  freed  from 
choline  by  washing ;  in  some  cases  the  further  addition  of  choline 
or  of  the  washings  restores  the  effect.  Atropine  antagonises  the 
effect  of  these  salts,  as  it  does  that  of  choline.  The  possibility  that 
the  stimulating  effect  of  sugars  on  the  intestine  may  be  due  to  inter¬ 
mediate  formation  of  a  pyruvic  ester  is  discussed.  IV.  X-Ray 
observations  on  cats  showed  that  4 — 10  mg.  of  choline  chloride 
given  intravenously  accelerates  the  movements  of  the  stomach  and 
small  intestine.  G.  B. 

Liver  Function.  Benzoate  Administration  and  Hippuric 
Acid  Synthesis.  G.  D.  Delprat  and  G.  H.  Whipple  (J.  Biol. 
Ghem.,  1921,  49,  229 — 246).- — A  severe  liver  injury,  for  instance, 
extensive  necrosis  due  to  chloroform,  delays  but  does  not  prevent 
the  synthesis  of  hippuric  acid.  The  authors  attribute  the  syn thesis 
in  these  cases  to  the  subsidiary  action  of  other  cells  of  the  body. 
The  intravenous  administration  of  benzoate  always  increases 
ammonia,  urea,  and  total  nitrogen  of  the  urine.  Under  certain 
conditions  benzoate  injection  causes  a  considerable  breakdown  of 
protein,  due  probably  to  the  acute  need  of  glycine.  G.  B. 

The  Part  Played  by  Acid  in  Carbohydrate  Metabolism. 
IV.  The  Relation  between  Acid  and  Alkali  and  Adrenaline- 
glycosuria.  H.  Elias  and  U.  Sammartino  (Biochem.  Z .,  1921, 
117,  10 — 40;  cf.  A.,  1919,  i,  54). — Glycosuria  induced  by  injection 
of  acids  into  rabbits  does  not  cause  congestion  of  the  liver  such 
as  occurs  in  piqure  or  adrenaline  glycosuria.  There  is  marked 
acidosis  produced  in  rabbits  by  subcutaneous  administration  of 
adrenaline,  the  lactic  acid  content  of  the  liver  increasing  threefold. 
The  mobilisation  of  sugar  produced  by  adrenaline  in  isolated 
tortoise  liver  is  inhibited  by  alkali,  but  restored  bv  neutralisation. 

H.  K. 

Energy  Exchanges  in  Muscle.  IV.  Formation  of  Lactic 
Acid  in  Cut  Muscle.  Otto  Meyerhof  (Pflugers  Arckiv ,  1921, 
188,  114 — 160;  from  Ghem .  Zentr .,  1921,  iii,  892;  cf.  A.,  1921, 
i,  76). — In  the  estimation  of  lactic  acid  in  frog’s  muscle,  the 
material  is  extracted  directly  with  96%  ethyl  alcohol.  The  extract 
is  evaporated  to  dryness,  and  the  residue  ground  and  washed 
with  saturated  sodium  sulphate  solution.  The  lactic  acid  maximum 
observed  in  cut  muscle  is  attributed  to  inhibition  of  its  production 
owing  to  increase  of  acidity.  By  varying  the  conditions,  the 
whole  of  the  glycogen  may  be  changed  into  lactic  acid.  Addition 
of  dextrose,  hexosephosphoric  acid,  or  glycogen  to  muscle  sus¬ 
pended  in  a  phosphate  solution  does  not  increase  the  rate  of  for¬ 
mation  of  lactic  acid  if  the  addition  takes  place  in  the  first  hour. 
Disappearance  of  lactic  acid  runs  parallel  with  oxidation.  Whilst 
under  anaerobic  conditions  there  is  an  equivalence  between  the 
disappearance  of  carbohydrate  and  the  formation  of  lactic  acid, 
the  equivalence  of  the  reverse  process  does  not  hold  for  cut  muscle. 
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A  correlation  exists  between  respiration  intensity  and  lactic  acid 
formation.  In  cut  muscle,  respiration  intensity  is  nearly  equal  to 
the  maximal  respiration  intensity  for  uncut  muscle.  G.  W.  R. 

The  Oxidative  Degradation  of  Dextrose  in  the  Animal  Body. 

Julius  Hibsch  (Biochem.  Z .,  1921,  117,  113—116). — By  use  of 
dimethylhydroresorcinol  (dimedon)  as  a  fixative  for  acetaldehyde, 
the  presence  of  acetaldehyde  in  900  grams  of  frog’s  muscle  was 
detected  by  isolation  of  0*3  gram  of  condensation  product 
(aldomedon).  H.  K. 

Fixation  of  Lime  by  Animal  Tissues.  III.  E.  Freuden- 
berg  and  P.  Gyorgy  (Biochem.  Z .,  1921,  118,  50 — 54;  cf.  A., 
1921,  i,  382). — Cartilage  which  has  absorbed  the  alkaline -earth 
metals  has  also  the  power  of  fixing  phosphate.  The  colloids  of 
the  cartilage  are  assumed  to  play  a  part  in  this  chemical  combination. 

H.  K. 

Zinc  in  the  Human  and  Animal  Organism.  E.  Rost  (Med. 
Klin.,  1921, 17,  123—124). — In  the  human  body  zinc  is  to  be  found 
in  almost  all  organs  and  tissues,  particularly  in  the  liver  and  in 
the  muscles.  In  the  liver  of  infants  there  is  39 — 82  mg.  per  kilo, 
of  tissue,  in  adults,  52 — 145  mg.  per  kilo.  Zinc  is  present  in  the 
secretions  (milk,  urine,  faeces),  and  in  epidermal  structures  such 
as  hair.  Human  milk  contains  1*3 — 1*4  mg.  per  litre;  goat  milk 
2*3  mg.;  cow  milk  3*9  mg.  In  the  urine  0*6— 1*6  mg.,  and  in  the 
faeces  3 — 19  mg.  are  eliminated  daily.  Hair  contains  9  mg.  per 
kilo.  The  zinc  is  derived  largely  from  the  meat  eaten  but  some 
is  taken  in  as  vegetable  matter.  In  the  tissues,  the  zinc  exists  in 
a  more  or  less  firm  union  with  protein.  Chemical  Abstracts. 

The  Measurement  of  the  Influence  of  Heat  and  Light  on 
the  Activity  of  Reduction  of  Animal  Tissues,  and  Applica¬ 
tions  to  Heliotherapy.  J.  Vallot  (Compt.  rend.,  1921,  173, 
1196 — 1198). — The  rate  of  reduction  of  methylene-blue  by  animal 
tissues  is  markedly  increased  by  rise  in  temperature  or  by  an 
increase  in  the  intensity  of  the  illumination  and  the  beneficial 
therapeutic  effects  of  solar  radiation  are  attributed  to  this  increased 
activity  of  reduction.  W.  G. 

The  Chemical  Composition  of  Starfish.  Gustav  Hinarp 
and  Robert  Fillon  (Compt.  rend.,  1921,  173,  935 — 937). — The 
oil  extracted  from  fresh  starfish  has  d 15  0*9372 ;  n 22  +47°  (Amagat 
and  Jean);  brismer  index  48°;  iodine  value  (Wijs)  132*7;  saponi¬ 
fication  value  159*1 ;  unsaponifiable  matter  38*94%.  W.  G. 

Inorganic  Constituents  of  Milk.  I.  Chlorides  in  Human 

Milk.  W.  R.  Sisson  and  W.  Denis  (Amer.  J.  Dis.  Children , 
1921,  21,  389). — The  average  chloride  content  of  all  specimens 
examined  was  58*2  mg.  Cl  per  100  c.c.  It  is  higher  in  the  first 
weeks  of  lactation,  and  after  the  second  week  the  average  is 
52*6  mg.  Cl  per  100  c.c.  G.  B. 
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The  “Alkaline  Tide”  after  Meals.  I.  Cyrus  H.  Fiske 
(J.  Biol.  Chem .,  1921,  49,  163 — 170). — The  author  lays  stress  on 
the  PH  of  the  urine,  rather  than  on  titration  values.  The  influence 
of  the  food  taken  renders  the  interpretation  of  small  variations  of 
Pn  uncertain,  but  after  a  full  meal  an  undoubted  increase  in  alkalin¬ 
ity  occurs  quite  suddenly  in  the  second  or  third  hour.  G.  B. 

Inorganic  Phosphate  and  Acid  Excretion  in  the  Post- 
absorptive  Period.  Cyrus  H.  Fiske  (J.  Biol.  Chem .,  1921,  49, 
171 — 181). — During  the  night  the  rate  of  excretion  of  inorganic 
phosphorus  in  the  urine  is  greater  (1-J  times  to  twice)  than  during 
the  day.  This  the  author  attributes  to  retention  of  phosphorus  in 
the  morning.  The  rate  of  phosphate  excretion  is  to  some  extent 
parallel  to  the  hydrogen-ion  concentration,  but  does  not  wholly 
account  for  the  variations  in  the  latter  (cf.  preceding  abstract). 

G.  B. 

The  Iodine  Number  of  Urine.  Oskar  Weltmakn  (Wiener 
Arch.  inn.  Med.,  1921,  2,  107 — 120). — The  affinity  of  urines  for 
iodine  normally  varies  directly  with  the  density  and  inversely 
with  the  amount  of  the  urine.  The  amount  of  iodine  with  which 
100  c.c.  of  urine  combines  is  termed  the  “  percentage  iodine 
number,”  and  the  corresponding  amount  for  twenty-four  hours, 
the  “  absolute  iodine  number.”  When  the  iodine  number  and 
the  density  show  wide  variation,  a  relatively  high  iodine  number 
indicates  extra-renal  factors,  and  a  relatively  low  iodine  number, 
a  severe  injury  to  the  kidney.  High  iodine  numbers  have  been 
noted  in  certain  diseases  of  the  liver,  acute  febrile  conditions,  and 
certain  rapidly  progressing  malignant  neoplasms. 

Chemical  Abstracts. 

Amino-nitrogen  in  the  Urine  by  the  Formol  Method. 

C.  Ciaccio  (Arch.  Sci.  med.,  1920,  43,  177 — 181). — This  nitrogen  is 
considered  to  be  present,  not  as  amino-acids,  but  as  polypeptides. 
This  conclusion  is  based  on  a  comparison  of  results  by  the  Henriquez 
method  and  those  obtained  by  a  preliminary  treatment  with 
mercuric  acetate,  or  by  tannin  and  lead  acetate.  G.  B. 

Quantitative  Measurement  of  the  Transient  Excretion  of 
Caffeine  in  Man  by  a  New  Biological  Method.  Eduard 

Friedberg  (Biochem.  Z.y  1921,  118,  164 — 184). — The  method 
depends  on  the  observation  that  there  is  a  sharp  contraction  of 
the  transversely  striped  musculature  of  the  frog  at  a  concentration 
of  caffeine  of  1  in  3,500.  The  caffeine  in  urine  is  isolated  from  the 
dried  residue  by  extraction  with  chloroform.  In  man,  diuresis  is 
not  solely  dependent  on  the  dose  of  caffeine,  but  partly  on  the 
water  content  of  the  tissues.  The  cessation  of  excretion  of  caffeine 
is  early,  possibly  due  to  degradation  of  the  caffeine  to  a  methyl- 
xanthine.  The  smallest  proportion  of  caffeine  taken  by  the  mouth 
and  recognisable  in  the  urine  is  10  mg.  H.  K. 

A  Red  Colouring  Matter  Produced  by  the  Action  of 
p-Dimethylaminobenzaldehyde  on  Normal  Urine.  Paul 

Hari  (Biochem.  Z .,  1921,  117,  41 — 54). — When  p-dimethylamino- 


PHYSIOLOGICAL  CHEMISTRY. 


i.  89 


benz aldehyde  is  added  to  a  hot  concentrated  urine  which  has 
previously  been  treated  with  lead  acetate,  a  dark  red  coloration 
is  produced.  On  cooling,  and  careful  addition  of  ammonia,  the 
colouring  matter  is  precipitated  and  may  be  purified  by  crystal¬ 
lization  from  dilute  alcohol.  Ten  to  12  litres  of  fresh  urine  yield 
0*02  to  0*06  gram  of  pure  substance,  m.  p.  about  220°.  The 
spectral  behaviour  of  the  substance  has  been  examined  and  its 
extinction  coefficient  used  as  a  measure  of  purity.  Its  tinctorial 
power  is  very  great.  The  substance  is  apparently  not  identical 
with  the  colouring  matter  of  Ehrlich’s  reaction  on  pathological 
urine.  H.  K. 

Origin  and  Destiny  of  Cholesterol  in  the  Animal  Organism. 
XII.  The  Excretion  of  Sterols  in  Man.  John  Addyman 
Gardner  and  Francis  William  Fox  ( Proc .  Roy .  Soc.,  1921,  [5],  92, 
358 — 367). — The  present  paper  revises  earlier  results  (Ellis  and 
Gardner,  A.,  1913,  i,  222).  It  is  now*  shown  that,  in  man,  the 
amount  of  sterols  excreted  in  the  faeces  is  in  excess  of  that  taken 
in  with  the  food.  The  intake,  however,  of  unsaponifiable  matter 
not  precipitated  by  digitonin  (cf.  A.,  1921,  i,  639)  is  larger  than 
the  output.  It  is  concluded  from  the  results  that  the  human 
organism  is  capable  of  synthesising  cholesterol.  E.  S. 

Experimental  Toxic  Haematoporphyria.  Pietro  Bind  a 
(Arch.  Farm,  sperim.  Sci.  affl .,  1921,  31,  184 — 191). — The  results 
of  the  author’s  experiments  with  rabbits  indicate  that  chronic 
sulphonal  poisoning  does  not  determine  elimination  of  hsemato- 
porphyrin  by  the  kidneys,  that  animals  poisoned  by  sulphonal 
keep  their  power  of  retaining  and  elaborating  injected  haemato- 
porphyrin,  and  that  in  the  organs  of  animals  killed  by  chronic 
sulphonal  poisoning,  the  original  property  of  reducing  haemato- 
porphyrin  in  vitro  is  preserved.  T.  H.  P. 

Blood  Fat  in  Diabetes.  1ST.  R.  Blatiierwick  (J.  Biol.  Chem., 
1921,  49,  193 — 199). — Cases  of  mild  and  moderate  diabetes  can 
utilise  satisfactorily  large  amounts  of  fat  as  indicated  by  the  blood 
fat  level  and  the  absence  of  acetone  substances  from  the  urine. 

G.  B. 

Lipaemia.  W.  R.  Bloor  (J.  Biol .  Chem.,  1921,  49,  201 — 227). — 
In  most  cases  a  sequence  in  the  appearance  and  disappearance  of 
fat,  lecithin,  and  cholesterol  is  perceptible,  fat  being  the  first  to 
increase  and  to  disappear.  In  most  cases  the  ratio  lecithin /cholesterol 
is  distinctly  below  normal,  as  the  cholesterol  is  increased  in  greater 
proportion  than  the  lecithin.  The  increase  in  fat  is  generally  in 
still  greater  proportion.  G.  B. 

Action  of  certain  Bismuth  Derivatives  on  Syphilis. 

R.  Sazerac  and  C.  Levaditi  (Compt.  rend.,  1921,  173,  1201 — 
1204). — It  is  shown  that  ammoniacal  bismuth  citrate,  bismuth 
lactate,  bismuth  subgallate,  and  bismuth  oxyiodogallate  are  all 
active  against  syphilis,  but  vary  in  their  toxic  power.  For  human 
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therapeutics  sodium  or  potassium  bismuthotartrate  are  the  best 
bismuth  preparations  to  use.  W.  G. 

The  Action  of  Polished  Metals  on  Toxins.  F.  Erdstein 
and  L.  Furth  ( Biochem .  Z .,  1921, 118,  256 — 258). — A  confirmation 
of  Luger  and  Baumgarten’s  results  (Wien.  Jclin.  Woch .,  1912,  1222) 
that  copper  and  to  a  very  slight  extent  silver  have  a  harmful  effect 
on  toxins.  An  actual  destruction  of  the  toxin  takes  place  in  the 
sense  that  a  complex  metal-toxin  compound  is  formed.  H.  K. 

Toxicity  of  Methyl  Alcohol.  Astrid  Cleve  von  Euler 
(Svensk.  Kem.  Tidskr .,  1921,  33,  114 — 119 ;  from  Chem.  Zentr ., 
1921,  iii,  740). — Methyl  alcohol  is  considered  by  the  author  to  be 
less  poisonous  in  large  doses  than  ethyl  alcohol.  Cases  of  poisoning 
by  methyl  alcohol  are  to  be  attributed  to  accompanying  poisonous 
impurities.  G.  W.  R. 

The  Action  of  Organic  Rations  on  the  Vascular  System 
and  its  Modification  by  Inorganic  Ions.  Werner  Teschen¬ 
dorf  ( Biocliem .  Z.,  1921,  118,  267 — 285). — The  action  of  a  number 
of  salts  of  strong  organic  bases  was  examined  on  the  frog’s  vascular 
system.  Acetylcholine  had  the  most  powerful  constricting  action. 
Nitrosocholine  was  much  less  active  and  guanidine  still  less  so. 
In  the  homologous  series  of  quaternary  ammonium  bases,  tetra- 
methylammonium  chloride  was  intermediate  between  acetylcholine 
and  nitrosocholine,  the  tetraethyl  derivative  resembled  guanidine, 
whilst  the  tetrapropyl  derivative  depressed  the  vascular  tonus. 
The  action  of  the  above  organic  kations  was  inhibited  by  the 
bivalent  inorganic  kations  in  the  order  :  Mg,  Ca,  Sr,  Ba.  H.  K. 

Degradation  of  Fatty  Acids  in  the  Animal  Organism. 

P.  Woringer  (Bull.  Soc.  Chim.  Biol.,  1921,  3,  311 — 450). — A  review 
on  much  the  same  lines  as  Dakin’s  monograph.  Here  and  there 
the  author  puts  forward  independent  views.  Thus  he  argues 
against  Dakin’s  conception  of  the  breakdown  of  tyrosine  and 
phenylalanine,  and  considers  that  the  fundamental  condition 
necessary  for  the  combustion  of  an  aromatic  substance  is  its  capacity 
of  being  transformed  into  homogentisic  acid.  He  thus  accepts 
Abderhalden’s  view  (A.,  1912,  ii,  585)  that  this  acid  is  produced  in 
the  normal  tyrosine  metabolism. 

The  title  of  the  review  scarcely  represents  its  full  scope,  as  it 
also  deals  with  hydroxy-,  keto-,  and  amino-acids.  A  special 
feature  is  a  tabulation  of  the  transformations  of  acids  hitherto 
observed  in  the  animal,  with  a  statement  of  the  method  employed 
and  a  literature  reference.  There  is  also  a  full  bibliography. 

G.  B. 

A  New  Antianaphylactic  Substance,  Sodium  Formalde- 
hydesulphoxylate.  P.  Brodin  and  P.  H ticket  (Compt.  rend., 
1921,  173,  865—867;  cf.  ibid.,  1919,  168,  369;  169,  9).— Sodium 
formaldehydesulphoxylate,  CH2(0H)*S02Na,  can  be  injected  into 
dogs  or  rabbits  to  the  extent  of  1  gram  per  kilo,  of  live  weight 
without  any  ill-effect  and,  like  sodium  chloride,  it  has  an  immunising 
action  against  an  anaphylactic  injection.  W.  G. 
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The  Behaviour  of  Pyrrole  in  the  Animal  Body.  Tomihide 
Shimizu  (Biochem.  Z .,  1921,  117,  266 — 268). — Injection  of  an 
aqueous  suspension  of  pyrrole  into  dogs  is  followed  by  its  elimination 
in  the  urine  as  methylpyridine.  H.  K. 

Behaviour  of  Phrenosine  in  the  Animal  Body.  Tomihide 
Shimizu  ( Biochem, .  Z.,  1921,  117,  263 — 265). — Phrenosine  ad¬ 
ministered  to  a  dog  appeared  in  the  urine  as  sphingosine ;  the 
latter,  when  given  either  by  the  mouth  or  subcutaneously,  to  dogs 
or  rabbits,  appeared  unchanged.  H.  K. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Nature  of  the  Butyric  Acid  and  Butyl  Alcohol  Fer¬ 
mentation.  Fixation  of  Acetaldehyde  as  a  Decomposition 
Product.  Transformation  of  the  Aldol  of  Pyruvic  Acid  into 
Butyric  Acid.  Production  of  Higher  Fatty  Acids  from  Sugar. 

CarlNeuberg  and  Bernhard  Arinstein  (Biochem.  Z .,  1921,  117, 
269 — 314). — Dextrose  in  a  nutrient  medium  of  inorganic  materials 
and  in  the  presence  of  a  fixative,  for  example,  sodium  sulphite,  is 
fermented  by  Bacillus  butylicus ,  Fitz,  with  production  of  about 
10%  of  acetaldehyde.  By  the  use  of  a  culture  of  Amylobacter , 
acetaldehyde  could  also  be  qualitatively  recognised.  Acetaldehyde 
or  its  condensation  product,  aldol,  is  not  the  intermediate  stage 
in  the  butyric  fermentation,  but  the  aldol  of  pyruvic  acid,  oc-keto- 
y-valerolactone-y-carboxylic  acid,  which  gave  butyric  acid  on 
fermentation.  Starch  syrup  fermented  by  a  culture  of  B.  butylicus, 
Fitz,  in  an  inorganic  nutrient  medium  gave  small  quantities  of  the 
higher  fatty  acids  of  which  decoic  was  identified.  H.  K. 

Action  of  Aspergillus  glaucus  on  Glycerol.  F.  Traetta- 
Mosca  and  M.  Preti  ( Gazzetta ,  1921,  51,  ii,  269 — 277). — When 
Aspergillus  glaucus  is  grown  in  a  nutrient  liquid  containing  glycerol, 
the  latter  yields  the  compound,  C6H604,  m.  p.  154°,  previously 
obtained  from  sucrose  or  invert-sugar  by  the  action  of  the  same 
mould  (A.,  1914,  i,  1114).  This  compound  forms  a  methyl  ether , 
C6H503'0Me,  which  crystallises  in  white  needles,  m.  p.  165°,  and, 
unlike  the  original  compound,  gives  no  coloration  with  ferric 
chloride  solution.  Hydrolysis  of  the  methyl  ether  by  means  of 
barium  or  calcium  hydroxide  results  in  the  formation  of  methyl- 
acetol  ether  and  oxalic  and  formic  acids,  whilst  the  action  of 
ammonia  yields  pyridone.  The  structure  of  the  compound, 

C6H604,  is  probably  and  is  similar  to 

Peratoner  and  Tamburello’s  maltol  (A.,  1905,  i,  807).  T.  H.  P. 
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The  Longevity  of  certain  Species  of  Yeast.  Arthur  R. 

Ling  and  Dinshaw  Rattonji  Nanji  ( Proc .  Roy .  Soc.,  1921,  [R],  92, 
355 — 357). — Cultures  of  eight  different  species  of  yeast  were  found 
to  be  still  alive  after  thirty-four  years’  storage  on  dry  cotton  wool 
pads  contained  in  sealed  flasks.  E.  S. 

Alcoholic  Fermentation  by  means  of  Yeast-cells  under 
Various  Conditions.  I.  Influence  of  Animal  Charcoal  and 
other  Adsorbents  on  the  Course  of  the  Fermentation : 
Formation  of  Acetaldehyde.  Emil  Abderhalden  (. Ferment - 
forsch.,  1921,  5,  89 — 109).— The  addition  of  animal  charcoal  to  a 
solution  containing  sugar  and  yeast-cells  effects  acceleration  of 
the  fermentation,  and  such  acceleration  appears  to  be  due  to  the 
formation  of  acetaldehyde,  which  is  always  detectable  in  the  liquid 
under  these  conditions.  It  is  uncertain  if  the  acetaldehyde  is  a 
product  of  the  degradation  of  the  dextrose  or  a  secondary  product 
formed  by  oxidation  of  the  ethyl  alcohol,  but  it  is  found  that 
addition  of  yeast  and  animal  charcoal  to  aqueous  alcohol  results, 
after  a  time,  in  the  appearance  of  an  odour  of  acetaldehyde. 

Since  animal  charcoal  is  an  excellent  adsorbent  for  acetaldehyde, 
it  is  possible,  not  only  that  it  takes  part  in  the  secondary  formation 
of  acetaldehyde  from  ethyl  alcohol,  but  that  it  concentrates  on  its 
surface  and  thus  renders  detectable  acetaldehyde  formed  as  a 
primary  product  of  the  fermentation  of  sugar.  T.  H.  P. 

Alcoholic  Fermentation  by  means  of  Yeast-cells  under 
Various  Conditions.  II.  Emil  Abderhalden  (Ferment forsch., 
1921,  5,  110 — 118  ;  cf.  preceding  abstract). — Further  investigations 
show  that  acetaldehyde  solutions  which  show  no  loss  in  weight 
when  left  in  contact  with  either  animal  charcoal  or  yeast,  im¬ 
mediately  begin  to  evolve  gas  when  both  the  charcoal  and  yeast 
are  added.  Experiments  were  made  also  with  pyruvic  acid  and 
with  methyl  and  ethyl  alcohols,  it  being  found  that  all  the  samples 
of  animal  charcoal  tried  accelerated  the  fermentation  of  sugar  by 
means  of  yeast,  caused  formation  of  acetaldehyde,  and  induced 
formation  of  acetaldehyde  and  carbon  dioxide  from  pyruvic  acid, 
but  that  some  samples  were  totally  unable  to  effect  transformation 
of  acetaldehyde  or  alcohols.  T.  H.  P. 

Functions  of  the  Yeast-cell.  Zymase  and  Carboxylase 
Action.  Emil  Abderhalden  and  A.  Fodor  (Ferment forsch., 
1921,  5,  138 — 163). — The  authors  consider  that  the  fermentations 
effected  by  zymase  in  its  plasma  form  and  by  liberated  zymase 
are,  quantitatively  and  kinetieally,  different  processes  and  have 
carried  out  various  experiments  with  the  object  of  ascertaining 
how  dried  yeast  differs  from  the  living  cell  and  what  substances 
are  removed  from  living  or  dried  yeast  by  pressing  or  maceration. 

Dried  yeast  is  found  to  contain  cells  which,  in  a  fermentable 
solution,  swell  and  resume  their  life  functions.  Like  yeast  juice, 
yeast  sterilised  by  treatment  with  acetone  or  by  age  is  incapable 
of  fermenting  dilute  sugar  solutions,  all  such  preparations  lacking 
the  ability  to  concentrate  peculiar  to  the  living  cells.  Apparently 
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owing  to  its  simpler  and  more  independent  relation  to  the  proto¬ 
plasm,  the  carboxylase  of  dried  yeast  is  able  to  exert  its  activity 
before  the  whole  of  the  water  necessary  for  the  complete  vital 
functions  has  been  absorbed. 

The  results  of  various  experiments  with  maceration  juice  are 
described,  these  dealing  with  the  kinetics  of  the  fermentation,  with 
the  persistence,  both  of  the  fermentative  activity  and  of  the  carb¬ 
oxylase  of  the  juice,  with  the  oxygen  absorbed  by  the  juice,  and 
with  kinetic  measurements  on  mixtures  containing  pyruvic  acid, 
dipotassium  hydrogen  phosphate,  and  maceration  juice.  The 
fermentative  ability  and  the  power  to  absorb  oxygen  fall  gradually 
to  zero  together.  T.  H,  P. 

Vitamine  Content  of  Rice  by  the  Yeast  Method.  Organic 
Nitrogen  as  a  Possible  Factor  in  Stimulation  of  Yeast. 

William  D.  Fleming  (J .  Biol.  Chem .,  1921,  49,  119 — 122).— The 
stimulation  of  yeast  growth  is  not  due  to  water-soluble  vitamin-i?, 
for  it  persists  after  the  rice  extracts  have  been  evaporated  with 
10%  sodium  hydroxide  to  inactivate  the  vitamin.  The  stimulation 
is  due  to  organic  nitrogen  (cf.  Fulmer,  Nelson,  and  Sherwood, 
A.,  1921,  i,  292).  G.  B. 

Comparative  Experiments  on  the  Inhibitive  Action  of 
some  Chlorine  Derivatives  of  Methane,  Ethane,  and  Ethylene 
on  Fermentation.  H.  Plagge  (Biochem.  Zeitsch .,  1921,  118, 
129 — 143). — aa-Dichloro-  and  a(3-dichloro-ethane,  dichloromethane, 
chloroform,  and  tetrachloroethane  are  toxic  to  the  yeast-cell.  The 
determining  factor  is  not  the  concentration  of  the  solution,  but 
the  actual  dose  administered.  H.  K. 

Fermentation  without  Yeast.  Emil  Baur  and  Eugen 
Herzfeld  (Biochem.  Z .,  1921,  117,  96 — 112). — Mixtures  of  sub¬ 
stances  in  imitation  of  yeast  press  juice  (peptone,  dextrose,  dextrin, 
sodium  hydrogen  carbonate,  casein,  lipoid,  and  bile  salts)  produced 
carbon  dioxide  and  alcohol  (iodoform  test)  in  small  amounts.  The 
formation  of  acid  substances  from  dextrose,  liberating  carbon 
dioxide  from  the  sodium  hydrogen  carbonate,  only  accounts  for  a 
portion  of  the  ga,s  formed.  H.  K. 

Behaviour  of  Diastase  and  other  Enzymes  under  Unfavour¬ 
able  Conditions.  Action  of  some  Nitrogenous  Compounds 
on  Germination.  Th.  Bokorny  (Bied.  Zentr .,  1921,  50,  429 — 
430). — Brief  reference  is  made  to  the  effect  of  acids,  bases,  salts  of 
heavy  metals,  etc.,  on  such  enzymes  as  diastase,  invertase,  pepsin, 
myrosin,  and  trypsin. 

From  an  examination  of  the  effect  of  urea,  hippuric  acid,  am¬ 
monium  salts,  and  sodium  nitrate  on  germination,  it  is  shown  that 
nutrient  materials  are  injurious  if  used  at  too  high  a  concentration. 

W.  G. 

The  Manganese  Content  of  (Dutch)  Seeds.  D.  H.  Wester 
(Biochem.  Z .,  1921,  118,  158 — 163). — The  manganese  content  of 
the  seeds  of  48  species  of  plants  was  determined,  the  quantity  of 
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metal  generally  present  being  between  2  and  6  mg.  in  100  grams  of 
dried  material.  H.  K. 

Is  it  Possible  to  Determine  the  Value  of  Seeds  by  a  Bio¬ 
chemical  Method?  Antoine  Nemec  and  Francois  Duchon 
[Compt.  rend.,  1921,  173,  933 — 935). — The  activity  of  the  various 
hydrolysing  enzymes  such  as  amylase,  invertase,  glycerophos- 
phatase,  lipase,  urease,  uricase,  and  phytoproteases  of  seeds  dimin¬ 
ishes  with  the  germination  capacity  of  the  seeds,  but  is  still  marked 
when  the  latter  has  reached  zero.  Catalase  is  different,  and  there 
is  some  indication  that  the  activity  of  the  catalase,  measured  under 
comparable  conditions,  may  represent  a  suitable  means  for  determin¬ 
ing  rapidly  and  simply  the  agricultural  value  of  seeds.  W.  G. 

Corrosive  Action  of  Roots  on  Marble.  E.  Chemin  [Compt. 
rend.,  1921,  173,  1014 — 1016). — Further  experiments  are  given  in 
support  of  the  view  that  plant  roots  do  not  excrete  any  sensible 
amount  of  acids  other  than  carbonic  acid  and  that  the  excretion 
of  the  latter  is  sufficient  to  explain  the  corrosion  of  marble. 

W.  G. 

The  Part  Played  by  Lipoids  in  the  Metabolism  of  Plant 
Cells.  Friedrich  Boas  ( Biochem .  Z.,  1921,  117,  166 — 214). — • 
The  influence  of  saponin  and  salts  was  investigated  on  the  growth 
of  yeast  and  the  course  of  fermentation.  The  action  of  these 
agents  is  similar  to  their  known  action  on  animal  cells,  the  com¬ 
bined  action  leading  to  destruction  of  the  cell.  The  anions  and 
kations  of  the  salts  influence  the  colloidal  state  of  the  cell  wall 
and  follow  the  lyo trope  series.  H.  K. 

The  Effect  of  Neutral  Salts  on  the  Heat  Coagulation  of 
Plant  Protoplasm.  Hugo  Kahho  [Biochem.  Z.,  1921,  117, 
87 — 95). — Both  ions  of  neutral  salts  play  a  part  in  the  heat  coagula¬ 
tion  of  the  protoplasm  of  the  epidermal  cells  of  Tradescantia  zebrina. 
The  coagulation  is  accelerated  by  anions  arranged  in  the  lyotropic 
series.  Neutral  salts  which  penetrate  the  plasma  membranes  most 
readily  have  the  greatest  lowering  effect  on  the  temperature  of 
coagulation.  H.  K. 

The  Relation  between  Fluorescent  Substances  which  Act 
in  the  iDark  and  their  Photodynamic  Activity  on  Cells. 

A.  Jodlbauer  and  F.  Haffner  [Biochem.  Z.,  1921,  118,  150 — 
157). — A  large  number  of  fluorescent  and  non-fluorescent  substances 
of  known  photodynamic  action  on  cells  (for  example,  paramcecia) 
have  been  examined  in  respect  of  their  action  in  the  dark,  on  the 
haemolysis  of  erythrocytes  at  room  temperature  and  at  56°,  and 
in  the  flocculating  property  on  the  colloidal  contents  of  hsemolysed 
corpuscles  at  56°.  In  general  there  is  a  parallelism  between  the 
two  actions.  H.  K. 

Rhythmic  Precipitation  Phenomena  in  Cell  Membranes 
of  Plants.  Hans  Peter  Moller  [Kolloid  Chem .  Beihefte,  1921, 
14,  97 — 146). — When  wTheat  grains  which  have  been  cut  are  treated 
with  a  solution  of  silver  nitrate,  bands  and  layers  are  formed  at 
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right  angles  to  the  direction  of  diffusion  in  the  membranes  of  the 
aleurone  cells  and  in  the  nucellus  layer,  which  are  identical  with 
the  zones  discovered  by  Liesegang  in  artificial  colloids.  The 
identity  between  the  rhythmic  precipitation  in  plant  cells  and 
Liesegang’s  rings  and  zones  is  proved,  (1)  by  the  form  and  appear¬ 
ance  of  the  bands  and  (2)  by  the  fact  that  the  effect  of  external 
agencies  is  the  same  in  both  cases.  In  both  cases,  the  rhythmic 
precipitation  of  silver  nitrate  occurs  after  a  region  of  formless  preci¬ 
pitate  ;  zones  are  produced  which  increase  in  width  and  distance  apart 
with  increasing  distance  from  the  centre  of  diffusion.  With  increas¬ 
ing  width,  the  formation  of  grains  occurs  and  the  edges  of  the 
zones  become  indistinct,  the  space  between  the  zones  becomes 
turbid,  and  finally  the  rhythmic  zone  formation  passes  over  into 
an  irregular  granular  precipitate.  Tick’s  law  of  diffusion  is  approxi¬ 
mately  applicable  to  the  diffusion  of  silver  nitrate  in  wheat  grains, 
the  water  content  of  the  membrane,  its  content  on  silver  nitrate, 
and  the  concentration  of  silver  nitrate  have  the  same  influence 
as  in  the  diffusion  into  jellies.  The  formation  of  a  rhythmic  pre¬ 
cipitation  depends  on  the  velocity  of  diffusion  of  silver  nitrate. 
The  zone  formation  commences  so  much  nearer  to  the  centre  of 
diffusion  the  smaller  the  concentration  of  silver  nitrate  and  the 
lower  the  temperature.  The  velocity  of  invasion  of  the  silver  is 
of  equal  importance,  which  apart  from  the  concentration  of  silver 
nitrate  is  influenced  by  the  content  of  the  cell  walls  on  silver  pre¬ 
cipitating  salts  and  water.  In  wheat  grains  a  larger  and  smaller 
rhythm  cannot  be  detected.  The  dimensions  of  the  width  and 
distance  between  the  bands  are  the  same  for  plant  cells  which 
have  had  a  previous  treatment  with  silver  nitrate  and  those  which 
have  not  been  so  treated.  The  grains  of  other  cereals,  and  the 
leaves  of  many  plants  show  a  similar  zone  formation  when  treated 
with  silver  nitrate,  so  that  it  may  be  assumed  that  the  cellulose 
membranes  of  plants  in  general  are  capable  of  showing  rhythmic 
precipitation  when  the  necessary  external  conditions  are  obtained. 
From  the  experiments  it  follows  that  the  pure  cellulose  membranes 
of  the  wheat  grain  which  show  rhythmic  precipitation  cannot  be 
regarded  as  a  selective  permeable  layer,  and  it  further  follows 
that  the  woody  integument  layer  of  the  sheath  of  the  wheat  grain 
is  the  selective  permeable  membrane.  J.  F.  S. 

The  Distribution  of  Manganese  in  the  Organism  of  Higher 
Plants.  Gabriel  Bertrand  and  (Mme)  M.  Rosenblatt 
(Compt.  rend .,  1921,  173,  1118 — 1120). — From  a  study  of  the  dis¬ 
tribution  of  manganese  in  the  different  parts  of  a  dicotyledon, 
Nicotiana  rustica  L .,  and  of  a  monocotyledon,  Lilium  lancefolium 
rubrum ,  it  is  shown  that  those  organs  in  which  chemical  changes 
are  the  most  intense  contain  the  highest  percentages  of  manganese. 
The  seeds  contain  a  high  proportion  of  manganese,  doubtless  for 
the  use  of  the  future  seedling.  W.  G. 

Lumbang  Oil  (Candlenut  Oil).  Augustus  P.  West  and 
Zoila  Montes  ( Philippine  J.  Sci.,  1921,  18,  619 — 636). — The  oil 
is  obtained  from  the  nuts  of  Aleurites  moluccana  and  has  the  following 
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composition  :  glyceryl  linolenate  6*5%,  glyceryl  linolate  33 ’4%, 
glyceryl  oleate  56*9%,  glycerides  of  solid  acids  2*8%.  It  is  insoluble 
in  cold  ethyl  and  methyl  alcohols  and  acetic  acid.  The  oil  behaves 
in  much  the  same  manner  as  linseed  oil  on  oxidation.  It  is  an 
excellent  drying  oil.  H.  C.  R. 

The  Odorous  Constituents  of  Apples.  F.  B.  Power  and 
V.  K.  Chesnut  (J.  Amer.  Chem.  Soc .,  1921,  43,  1741 ;  cf.  A.,  1920, 
i,  653). — Inasmuch  as  esters  derived  from  leucic  acid  do  not  occur 
in  apples  (loc.  cit.),  the  title  of  a  paper  by  Kodama  on  this  subject 
(cf.  A.,  1921,  i,  220)  is  misleading.  W.  G. 

Characteristics  and  Utilisation  of  Beech  Nut  Oil.  H.  B. 

(Mat.  grasses ,  1921,  13,  5860 — 5861). — The  oil  content  of  beech 
nuts  varies  from  14  to  22%.  The  constants  of  the  oil  are  :  d 15  0*9205, 
iodine  number  104*4,  bromine  number  0*652,  heat  developed  with  sul¬ 
phuric  acid  +65°,  polariscope  reading  —0*8°  in  saccharimeter  degrees, 
refraetometer  reading  +16*5  to  +18°.  The  oil  is  edible  and  may 
be  kept  without  change  for  a  long  time.  The  cake  from  the  nuts 
gave  the  following  analysis  :  decorticated  cake  :  water  12*5%, 
oil  7*5%,  nitrogenous  matter  37*1%,  non- nitrogenous  extract 
29*7%,  cellulose  5*5%,  ash  7*7%;  non- decorticated  cake:  water 
19*1%,  oil  8*34%,  nitrogenous  matter  18*15%,  non-nitrogenous 
extract  28*39%,  cellulose  20*89%,  ash  5*13%.  The  non-decorticated 
cake  is  poisonous.  Chemical  Abstracts. 

The  Biology  of  the  Alkaloids  of  Belladonna.  Jean  Ripert 
(Compt.  rend.,  1921,  173,  928 — 930). — Belladonna  plants  grown  in 
obscurity  show  an  increase  in  alkaloid  content  both  in  the  leaves 
and  in  the  stems,  whilst  the  amount  in  the  roots  diminishes  very 
slightly.  When  the  plants  are  returned  to  sunlight  the  values  for 
the  leaves  return  to  a  practically  normal  figure  after  thirteen  days. 
The  protein  content  of  the  leaves  also  increases  considerably  when 
the  plants  are  kept  in  the  dark.  W.  G. 

Anthocyanin  of  Beta  vulgaris .  F.  M.  Andrews  ( Proc .  hid. 
Acad.  Sci.,  1917,  167). — The  anthocyanin  of  B.  vulgaris  affords 
one  of  the  examples  where  the  pigment  forms  in  the  subterranean 
parts.  A  strong  solution  of  such  anthocyanin  will  preserve  its 
normal  colour  in  a  test-tube  placed  in  darkness  for  more  than  a 
w*eek.  In  direct  sunlight,  it  will  retain  its  normal  bright  colour  for  a 
week  or  more,  until  disorganised  by  bacterial  action,  which  change 
finally  occurs  in  the  anthocyanin  solution  in  the  dark. 

Chemical  Abstracts. 

Formation  of  the  Red  Pigment  of  Beta  vulgaris  by  Oxida¬ 
tion  of  the  Chromogens.  Antoine  Kozlowski  (Compt.  rend., 
1921,  173,  855 — 857). — Details  are  given  for  the  extraction  of  the 
chromogens  from  beetroot  by  alcohol  and  for  their  subsequent 
purification  and  isolation.  The  chromogens  extracted  from  the 
white  sugar-beet  resemble  saponins  in  certain  of  their  physico¬ 
chemical  properties  and  on  oxidation  give  a  coloured  pigment 
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having  the  same  spectroscopic  characteristics  as  the  red  pigment 
extracted  from  red  beetroots  and  showing  similar  colour  changes 
with  acids  and  alkalis.  W.  G. 

Transformation,  by  Oxidation,  of  the  Chromogens  of 
some  Piants  into  a  Red  Pigment.  St.  Jonesco  ( Compt .  rend., 
1921,  173,  1006 — 1009). — The  yellow'  chromogens  extracted  from 
such  plants  as  Cobcea  scandens  and  Ampelopsis  hederacea  on  oxida¬ 
tion  in  amyl  alcoholic  solution  with  sulphuric  acid  and  manganese 
dioxide  at  50 — 60°  give  a  violet-red  pigment.  In  the  case  of  the 
chromogens  from  Ampelopsis  reduction  was  tried  but  red  pigments 
were  not  obtained.  The  results  obtained  confirm  those  of  Koz- 
lowski  on  beetroot  pigments  (preceding  abstract)  that  the  appear¬ 
ance  of  red  pigments  in  plants  is  due  to  oxidation  and  not  to 
reduction  phenomena.  W.  G. 

Formation  of  Anthocyanin  in  the  Flowers  of  Cobcea 
scandens  at  the  Expense  of  Pre-existing  Glucosides.  St. 

Jonesco  {Compt.  rend.,  1921,  173,  850 — 852). — Contrary  to  the 
results  of  Rose  (A.,  1914,  i,  639)  experimental  evidence  is  given  to 
show  that  the  anthocyanin  glucosides  in  the  flowers  of  Cobcea 
scandens  are  formed  at  the  expense  of  pre-existing  glucosides,  and 
consequently  Combes’ s  hypothesis  as  to  the  formation  of  antho¬ 
cyanin  (cf.  A.,  1909,  ii,  426)  is  incorrect.  W.  G. 

The  Effect  of  Daylight  on  the  Content  of  Active  Material 
in  Digitalis .  Otto  von  Dafert  (Bied.  Zentr 1921,  50,  422 — 
425). — The  toxicity  of  the  extract  from  Digitalis  leaves  depends 
on  the  time  of  day  at  v7hieh  the  leaves  are  gathered  and  how  and 
when  the  leaves  are  killed.  To  obtain  the  most  toxic  extract 
the  leaves  should  be  gathered  in  the  afternoon  and  immediately 
killed  by  plunging  them  into  96%  alcohol.  W.  G. 

The  Occurrence  of  Methyl  Anthranilate  in  Grape  Juice. 

Frederick  B.  Power  and  Victor  K.  Chesnut  (J.  Amer.  Chem. 
Soc.,  1921,  43,  1741 — 1742). — Methyl  anthranilate  is  a  natural  and 
apparently  constant  constituent  of  grape  juice.  Its  presence, 
therefore,  in  a  commercial  grape  juice  must  not  necessarily  be 
taken  as  an  indication  of  adulteration.  W.  G. 

Grape  Oil  from  the  Canadian  Vine  {Vitis  hederacea ). 

{Boll,  assoc,  ital.  piante  med.  aromat.  2,  56 — 59 ;  Bull.  Agr.  Intelli¬ 
gence,  1919,  10,  1004 — 1005). — Two  oils  v7ere  extracted,  (1)  from 
the  pips,  a  dark  yellow  or  green  oil  with  sweet  taste  and  nutty 
odour,  dlb  0-9215,  n15  1-4778,  saponification  number  189-2 — 189-6, 
iodine  number  131-4 — 141-6,  fixed  fatty  acids  93-97%,  volatile  fatty 
acids  0%,  and  non- saponifiable  substances  1-44%.  The  total  fatty 
acids  have  iodine  number  144-6  and  mean  molecular  weight  281-2. 
Solid  fatty  acids  consisting  chiefly  of  palmitic  acid  do  not  exceed  3%, 
have  a  mean  molecular  weight  of  261*4  and  m.  p.  57*6°.  The  liquid 
fatty  acids  are  chiefly  oleic  and  linoleic  acids,  with  iodine  number 
148-8 — 149-9;  (2)  from  the  pulp  and  skin,  an  olive-green,  soft, 
pasty  oil  with  astringent  taste  and  pleasant  odour,  turning  rancid 
in  the  air,  n15  1-4722,  saponification  number  192-3 — 193-3,  iodine 
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number  90*3,  fixed  fatty  acids  94%,  volatile  fatty  acids  0%,  and 
unsaponifiable  substances  1*67%.  The  total  fatty  acids  have  iodine 
number  94*4— 94*6  and  mean  molecular  weight  278*8.  The  solid 
fatty  acids  are  about  10%  of  the  pulp  and  skin  oil,  chiefly  palmitic 
acid.  The  liquid  fatty  acids  are  mostly  oleic  and  linoleic  acids  with 
iodine  number  110*2.  Chemical  Abstracts. 

Oil  from  the  Seeds  of  Jatropha  Curcas ,  L.  Clemens 
Grimme  ( Seifenfabr .,  1921,  41,  513 — 515;  from  Chem.  Zentr ., 
1921,  iii,  1035). — The  seeds  of  Jatropha  Curcas ,  L.,  consist  of  38% 
hard  husk  and  62%  oil-bearing  kernel.  Analyses  of  the  seeds  are 
given.  In  spite  of  the  high  protein  content,  48*13%,  the  seeds 
are  unsuitable  for  use  as  a  feeding  stuff  on  account  of  the  presence 
of  highly  poisonous  cur  cine.  A  complete  description  is  given,  with 
constants,  of  the  oil  obtained  by  extraction,  hot  pressure,  and  cold 
pressure  respectively.  The  principal  constants  are  d 15  0*9213 — 
0*9228;  m.  p.  5 — 8°;  nf>  T4610 — T4618  ;  acid  number  3*18 — 
4*05;  iodine  number  (Wijs)  96*7 — 98*8.  The  fatty  acids  are  white 
to  yellow  in  colour  and  have  m.  p.  15 — 18°.  The  oil  belongs  to 
the  class  of  non- drying  oils  and  consists  of  the  glycerides  of  palmitic, 
myristic,  and  curcanolic  acids.  The  latter  is  a  hydroxy-acid  like 
ricinolic  acid.  The  seeds  contain  a  lipolytic  enzyme  which,  how¬ 
ever,  is  not  so  energetic  as  the  enzyme  in  Ricinus  seeds. 

G.  W.  R. 

Iodine  in  the  Laminaria.  P.  Freundler,  (Mlle)  Y.  Menager, 
and  (Mlle)  Y.  Laurent  ( Compt .  rend.,  1921,  173,  931 — 932). — 
An  examination  of  the  iodine  content  of  certain  species  of  Laminaria 
shows  that  they  lose  a  certain  amount  of  iodine  during  drying, 
the  loss  amounting  in  some  cases  to  as  much  as  50%.  The  iodine 
content  is  dependent  on  the  time  of  harvesting,  being  higher  in 
July  than  in  March.  It  is  independent  of  the  place  of  growth, 
but  varies  with  the  age  of  the  tissues,  being  highest  in  the  youngest 
tissues.  The  variations  with  different  parts  of  the  plant  are  not 
uniform,  but  differ  with  the  species.  W.  G. 

The  Composition  of  the  Laminaria .  P.  Freundler,  (Mlle) 
Y.  Menager,  and  (Mlle)  Y.  Laurent  {Compt.  rend.,  1921,  173, 
1116 — 1118;  cf.  preceding  abstract). — The  authors  have  correlated 
the  variation  in  iodine  content  of  the  Laminaria  with  their  bio¬ 
logical  evolution  and  show  that  the  maxima  for  iodine  content 
as  well  as  for  the  percentages  of  reserve  carbohydrates  and  brown 
pigments  coincide  with  the  period  of  maximum  sunshine.  The 
Laminaria  regularly  restore  to  the  sea  a  certain  amount  of  their 
iodine  under  conditions  which  depend,  for  each  species,  on  their 
mode  of  growdh.  W.  G. 

Properties  and  Composition  of  Tohaku  Oil.  Yoshitora 
Iwamoto  (J.  Chem.  Ind.  Japan,  1921,  24,  1143 — 1160). — A  yellow¬ 
ish-brown  oil  is  obtained  by  pressure  or  extraction  of  the  seed  of 
“  Tohaku,”  Lindera  obstiroba,  B.  L.,  which  is  widely  diffused  in 
Corea.  Its  physical  and  chemical  constants  were  determined. 
Decoic,  lauric,  and  oleic  acids  and  an  acid,  C12H2202,  wLich  occurs 
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in  cochineal  fat,  were  identified.  Some  of  the  lower  unsaturated 
liquid,  and  solid  fatty,  acids  seem  to  be  present,  but  linolic,  linolenic, 
stearic,  and  palmitic  acids  are  probably  absent.  K.  K. 

The  Proteins  of  the  Alfalfa  Plant  [Lucerne].  Thomas  B. 

Osborne,  Alfred  J.  Wakeman,  and  Charles  S.  Leavenworth 
(J.  Biol.  Chem.y  1921,  49,  63 — 91). — The  paper  is  mainly  concerned 
with  a  technique  for  extracting  plant  proteins  with  as  little  change 
as  possible.  Fresh  plants,  or  plants  frozen  soon  after  cutting,  are 
ground  very  finely  and  pressed  in  a  hydraulic  press ;  the  undiluted 
juice  contains  10%  of  solids.  The  addition  of  20%  of  alcohol 
precipitates  a  colloid,  consisting  of  70%  of  protein  and  calcium 
salts.  The  latter  are  extracted  by  dilute  alcoholic  hydrochloric 
acid,  which  forms  an  insoluble  hydrochloride  of  the  protein.  The 
latter  is  further  purified  by  heating  with  dilute  alkali  hydroxide, 
and  reprecipitation.  By  successive  extraction  with  water,  alcohol, 
dilute  aqueous  alkali,  and  hot  alkaline  alcohol,  practically  all  the  cell 
contents  can  be  extracted  if  the  fresh  plant  is  sufficiently  thoroughly 
ground.  Thirty- two  per  cent,  of  the  solids  of  the  plant,  containing 
only  5-6%  of  its  nitrogen,  finally  remains  undissolved.  G.  B. 

The  Odorous  Constituents  of  Peaches.  Frederick  B. 
Power  and  Victor  K.  Chesnut  (J.  Amer.  Chern .  Soc .,  1921,  43, 
1725 — 1739). — An  examination  of  the  pulp  of  choice,  ripe  peaches 
shows  that  the  odorous  constituents  of  the  fruit  consist  chiefly  of 
the  linalyl  esters  of  formic,  acetic,  valeric,  and  octoic  acids,  together 
with  a  considerable  proportion  of  acetaldehyde  and  a  very  small 
amount  of  an  aldehyde  of  higher  molecular  weight.  It  is  probable 
that  the  volatile  acids  are  present  to  some  extent  in  a  free  state. 
No  trace  of  hydrocyanic  acid  or  benzaldehyde  could  be  detected 
in  the  distillate  from  peach  pulp.  The  yield  of  essential  oil  was 
about  0*00074%  of  the  fresh  pulp,  aiyl  the  oil  contained,  in  addition 
to  the  linalyl  esters,  a  little  acetaldehyde  and  furfuraldehyde, 
probably  some  cadinene  and  a  very  small  amount  of  an  unidentified 
paraffin  hydrocarbon.  The  essential  oil  is  very  unstable  and  on 
exposure  to  air  for  any  length  of  time  is  converted  into  a  black, 
viscid  mass  and  loses  its  original  fragrance. 

The  emanation  from  the  entire  ripe  fruit  contains  a  minute 
amount  of  acetaldehyde.  W.  G. 

Constituents  of  Phellodendron  Amurense.  Kotaro  Shimo 
( Sci .  Rep.  Tohoku  Imp.  Univ .,  1921,  10,  331 — 338). — The  rind  of 
Phellodendron  Amurense  contains  berberine  and  fatty  acids.  These 
acids  appear  to  exist  uncombined  with  berberine  and  consist  of 
palmitic  acid,  linoleic  acid,  and  a  small  quantity  of  linolenic  acid. 
A  small  quantity  of  a  neutral  substance  was  found  in  addition 
but  was  not  identified.  Two  samples  of  phellodendron  rind  gave 
2*473%  and  3*75%  respectively  of  berberine  (estimated  as  berberine 
acetone).  G.  W.  B. 

The  Cellulose  Content  of  Pine  Wood.  Peter  Klason 
(Zellstoffchem.  Abhandlungen ,  1921, 1,  No.  5,  105 — 114). — Cross  and 
Bevan’s  method  cannot  be  used  for  the  estimation  of  the  cellulose 
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content  of  pine  wood.  The  author  has  investigated  the  action  of 
a  solution  of  80  grams  of  sodium  hydrogen  sulphite  and  500  c.c. 
of  A-hydrochloric  acid  in  one  litre  of  water  for  varying  periods 
of  time  at  100°.  After  eight  days  the  cellulose  reaches  a  nearly 
constant  value,  and,  with  continued  heating,  only  slowly  decreases 
(1*7%  in  13  days).  He  finds  53%  of  cellulose  in  pine  wood.  The 
composition  of  woods  of  various  ages  is  also  investigated. 

Chemical  Abstracts. 

Chemical  Constituents  of  Pine  Leaves.  II.  Astrid  Cleve 
von  Euler  (Tekn.  Tidsk.  Kent,  Berg.,  1921,  51,  35 — 38,  47 — 52). — 
A  study  of  the  non-fatty  impurities,  insoluble  in  ethyl  ether,  present 
in  the  crude  fat  of  pine  leaves.  The  material  is  more  conveniently 
extracted  by  means  of  93%  methyl  alcohol,  and  is  designated 
“  crude  gum.”  It  readily  changes  into  an  insoluble  substance, 
the  change  being  facilitated  by  the  presence  of  acids.  A  solution 
of  the  gum  in  sodium  hydroxide  showed  marked  changes  when 
treated  with  carbon  dioxide.  Fractional  precipitation  of  the 
alkaline  solution  of  the  gum  with  acids  yielded  coniferyl  alcohol 
and  dihydroxy-y-phenylpropyl  alcohol;  the  whole  crude  gum  is 
tannin-like  in  character,  and  is  considered  to  consist  of  inter¬ 
mediates  in  the  plant  synthesis  of  tannins.  Chemical  Abstracts. 

The  Organic  Acids  of  Pyrus  coronaria,  L.,  Rhus  glabra ,  L., 
and  Acer  saccharum,  Marsh.  Charles  E.  Sando  and  H.  H. 
Bartlett  (J.  Agric.  Research ,  1921,  22,  221 — 229). — The  organic 
acids  of  the  wild  American  crab  apple,  Pyrus  coronaria ,  L.,  smooth 
sumac,  Rhus  glabra ,  L.,  and  sugar  maple,  Acer  saccharum ,  Marsh, 
were  investigated.  In  all  cases  the  acid  found  was  malic  acid, 
occurring  in  the  form  of  the  free  acid  in  the  first  species,  the  acid 
calcium  salt  in  the  second  species  and  both  acid  and  normal  calcium 
salts  in  the  third  species.  A  pertain  amount  of  gallic  acid  is  also 
found  in  the  second  species.  The  substance  known  as  “  maple 
sand  ”  obtained  in  the  preparation  of  sugar  from  the  sugar  maple 
is  crude  calcium  malate.  It  appears  that  succinic  acid  may  be 
formed  autoly  tic  ally  from  the  malic  acid  of  Pyrus  coronaria. 

G.  W.  R. 

Volatile  Substances  from  the  Bark  of  Rhamnus  frangula, 

O.  A.  Oesterle  ( Schweiz .  Apoth.-Zeit 1921,  59,  341 — 345;  from 
Chem.  Zentr .,  1921,  iii,  734—735). — By  steam  distillation  of  the 
bark  of  Rhamnus  frangula,  0*05 — 0T%  was  obtained  of  a  substance 
of  unpleasant  odour,  which  contained,  in  addition  to  dark  coloured 
impurities,  a  white  substance,  insoluble  in  sodium  carbonate, 
crystallising  from  chloroform-light  petroleum  in  long  needles, 
a  compound  obtained  as  a  gelatinous  precipitate  from  hot  sodium 
hydroxide  solution,  a  substance  crystallising  from  hot  water  in 
slender,  ray-like  aggregates,  and  a  main  portion  consisting  of 
brownish-yellow  platelets  with  a  green  tinge  crystallising  from 
dilute  ethyl  alcohol.  The  latter  substance  is  tasteless  and  odourless, 
and  has  the  empirical  formula  C15H1204.  It  is  easily  soluble  in 
organic  solvents,  and  has  m.  p.  100 — 101°.  G.  W.  R. 
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Relation  between  the  Molecular  Properties  and  the 
Capacity  for  Fixation  of  Iodine  of  certain  Hydrocarbons. 

Paul  Woog  {Compt.  rend.,  1921,  173,  1471 — 1473;  cf.  A.,  1921,  ii, 
575). — Plotting  the  molecular  weights  of  a  homologous  series  of 
American  oils  against  the  corresponding  iodine  values  reduced  pro¬ 
portionately  to  the  double  linkings  as  calculated  from  the  mean 
molecular  surface  area  on  water  ( loc .  cit .),  a  regular  curve  was 
obtained,  given  by  the  equation  log  IMo-^-K= log  Ij/so)  where  \M o 
is  the  iodine  value  for  any  molecular  weight  and  1M 50  the  value  for 
a  molecular  weight  fifty  units  higher,  and  A  is  a  constant  equal  to 
0*0664.  This  progressive  capacity  for  addition  or  substitution  is 
apparently  due  to  causes  analogous  to  those  responsible  for  the 
dissociations  which  occur  in  the  “  cracking  ”  process.  Benzene 
solutions  of  these  oils  rapidly  undergo  oxidation  \^hen  exposed  to 
sunlight  and  the  velocity  of  oxidation  increases  with  the  number 
of  double  bonds  in  the  molecule.  W.  G. 


A  General  Method  for  the  Preparation  of  Carbides  of 
Metalloids ,  and  the  Existence  of  Carbides  of  Phosphorus 
and  Arsenic.  E.  de  Mahler  {Bull.  Soc.  chim .,  1921,  [iv],  29, 
1071 — 1073). — The  chloro- derivative  of  the  metalloid  is  allowed  to 
react  in  ethereal  solution  at  the  ordinary  temperature  with  one  of 
lotsitsch’s  compounds  (cf.  A.,  1914,  i,  393)  of  the  type  MgPCiCvMgl, 
when  the  carbide  of  the  metalloid  is  obtained.  In  this  way,  phos- 
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phorus  trichloride  gives  phosphorus  carbide ,  P^-C:C  — P,  an  amor- 

\C:C/ 


phous,  white  compound,  which  is  spontaneously  inflammable  when 
gently  warmed,  and  yields  phosphoric  anhydride  and  carbon  dioxide. 
Arsenic  chloride  gives  arsenic  carbide ,  As2C6,  a  brown,  amorphous 
compound,  which  explodes  when  warmed  or  gently  rubbed,  arsenic 
and  carbon  being  liberated.  W.  G. 


Some  Aliphatic  Fluorides.  F.  Swarts  {Bull.  Soc.  chim. 
Belg.,  1921,  30,  (ii),  302 — 315). — The  following  are  described  : 
n- Amyl  fluoride,  a  volatile,  mobile  liquid,  m.  p.  below  — 80°,  b.  p. 
62*8°,  d105  0*7960,  d20  0*7880,  <°  1*35622,  nf  1*36183,  n™  1*36533. 
n -Decyl  fluoride ,  a  mobile  liquid,  which  solidifies  in  a  mixture  of 
alcohol  and  solid  carbon  dioxide,  b.  p.  about  183*5°,  d10'2  0*792. 
iso  Amyl  fluoride ,  b.  p.  53*5°.  n-Heptyl  fluoride,  m.  p.  —73°, 
b.  p.  1197755  mm.,  d21  0-8029,  nf5  1-38358,  n%5  1-3855,  nf5 
1-3899,  nf5  1-39358.  n -Octyl  fluoride ,  b.  p.  142*5°/75  mm.,  du 
0*81200,  d21  0*8036,  <41  1*3952,  nl£l  1*3970,  nf1  1*40175,  n™ 
1*43565.  Cetyl  fluoride  is  solid  at  the  ordinary  temperature, 
vol.  cxxix.  i.  e 
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b.  p.  287*5°/760  mm.,  181°/24  mm.,  dir5  0*809.  sec. -Octyl  fluoride , 
b.  p.  139*3°. 

It  is  stated  that  mercury  fluoride  is  preferable  to  silver  fluoride 
for  the  preparation  of  the  above,  several  reasons  being  given. 
The  yield  is  diminished  in  each  case  by  the  formation  of  an  ethylenic 
hydrocarbon  and  hydrogen  fluoride ;  when  silver  fluoride  is  used,  this 
may  take  place  in  such  a  way  that  two  molecules  of  the  alkyl  haloid, 
containing  Cn,  condense  to  yield  C2nH4n+  jF ;  sometimes  this  represents 
the  major  reaction.  The  chemical  properties  of  the  substances 
are  described;  they  are,  in  general,  not  so  stable  as  the  majority 
of  organic  fluorine  compounds.  The  isoalkyl  fluorides  tend  to 
decompose  into  ethylenic  hydrocarbons  and  hydrogen  fluoride  on 
distillation ;  with  straight-chain  compounds  this  is  not  the  case. 
The  action  of  alkali  hydroxides  in  aqueous  or  alcoholic  solution  is 
feeble ;  concentrated  sulphuric  acid  reacts  in  the  cold  with  formation 
of  hydrogen  fluoride.  H.  J.  E. 

The  Aliphatic  Sulphonamides.  I.  Percival  Walter 
Clutterbuck  and  Julius  Berend  Cohen  (T.,  1922,  121,  120 — 
128). 

The  History  of  [Ethyl]  Alcohol.  Edmund  0.  von  Lippmann 
(Chem.  Ztg.y  1922,  46,  4 — 5). — Historical. 

Dehydroxidation  of  Alcohols.  Erich  Muller  (Z.  Elektro- 
chem.y  1921,  27,  563 — 567 ;  cf.  this  vol.,  i,  109). — A  number  of 
alcohols,  including  ethyl  alcohol,  propyl  alcohol,  ^sobutyl  alcohol, 
isopropyl  alcohol,  benzyl- alcohol,  ethylene  glycol,  glycerol,  and 
mannitol,  in  strongly  alkaline  solution  on  electrolysis  or  in  the 
presence  of  oxidising  agents  such  as  potassium  ferricyanide  or  in 
the  presence  of  colloidal  rhodium,  give  rise  to  hydrogen  or  hydro¬ 
carbons.  The  reaction  is  explained  by  the  assumption  that  in  the 
oxidation  of  alcohols  to  aldehydes  a  metastable  intermediate 
product  is  formed  which,  in  the  presence  of  metals,  breaks 
down  to  hydrogen  or  hydrocarbons  according  to  the  scheme  : 
(1)  CH3-CH2-OH  ^  CH3-CH2-0'+H*  and  (2) 

/  CH3*CHO+H->2H-^H2 
CH3-CH2-0'+F=CH3-CH2*0  ")ch4 

^  GH20 + CH3  — >2CH3—>C2H6 

J.  F.  S. 

The  Influence  of  Potassium  Hydroxide  on  the  Formation 
of  Vinyl  Alcohol  from  Acetaldehyde.  William  Lloyd  Evans 
and  Cloyd  D.  Looker  (J.  Amer.  Chem.  Soc.,  1921,  43,  1925 — 
1928). — Poleck  and  Thummel’s  vinyl  oxymercurochloride  (A.,  1890, 
112)  is  obtained  when  alkaline  solutions  of  acetaldehyde  are  treated 
with  mercuric  chloride,  the  yield  of  the  oxymercurochloride  being 
proportional  to  the  concentration  of  the  alkali  present.  Thus  the 
production  of  vinyl  alcohol  is  likewise  proportional  to  the  concen¬ 
tration  of  the  alkali,  and  since  vinyl  alcohol  is  a  necessary  inter¬ 
mediate  product  in  the  formation  of  oxalic  acid  in  the  oxidation 
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of  ethyl  alcohol  and  acetaldehyde,  the  yield  of  oxalic  acid  must 
also  be  proportional  to  the  concentration  of  the  alkali  used.  A 
minimum  concentration  of  about  1*40  grams  of  potassium  hydroxide 
per  litre  is  necessary  for  the  formation  of  vinyl  alcohol  at  25°. 

W.  G. 


Poly-ethers  of  Trimethylene  Glycol.  C.  A.  Rojahn  (. Ber.} 
1921,  54,  [B],  3118 — 3121). — During  the  purification  of  trimethylene 
glycol  (this  vol.,  i,  105)  considerable  quantities  of  residue  are 
obtained  in  which  the  presence  of  poly-ethers  of  trimethylene 
glycol  was  suspected.  Attempts  to  isolate  a  uniform  substance 
therefrom  by  fractionation  under  diminished  pressure  did  not  give 
entirely  satisfactory  results  owing  to  the  continuous  formation  of 
resin,  but  the  molecular  weights  of  the  individual  fractions  in 
boiling  alcohol  pointed  to  the  conclusion  that  they  contained  di- 
to  hexa-ethers.  Further  purification  was  attempted  by  conversion 
of  the  individual  fractions  into  the  corresponding  phenylurethanes 
(which  was  only  successful  with  the  fraction  of  molecular  weight 
corresponding  with  the  di-ether),  by  acetylation  and  subsequent 
quantitative  hydrolysis  of  the  acetates  and  by  fission  of  the 
ethers. 

The  diphenylur  ethane  of  di-trimethylene  glycol  ether ,  C20H24O5N2, 
crystallises  in  small,  colourless  needles,  m.  p.  104 — 105°. 

The  fraction,  b.  p.  130 — 170°/ 12  mm.,  yielded  di-trimethylene 
glycol  ether  diacetate ,  0(CH2*CH2*CH2*0Ac)2,  a  colourless,  somewhat 
viscous  liquid,  b.  p.  181 — 183°/52 — 54  mm.,  265 — 2 70° /atmospheric 
pressure  (slight  decomp.),  d^'-l  1*0864,  which  was  hydrolysed  to 
the  corresponding  di-ether ,  a  colourless,  syrupy  liquid,  b.  p.  155 — 
160°/15  mm.,  d 1*064.  Similarly,  the  fraction  b.  p.  180 — 
210°/12  mm.,  gave  the  diacetate  of  tri-trimethylene  glycol  ether ,  a 
colourless,  viscous  liquid,  b.  p.  238°/80  mm.,  d\l'l  1*0546. 

Di -trimethylene  glycol  ether  is  decomposed  by  a  boiling  saturated 
solution  of  hydrogen  bromide  in  glacial  acetic  acid  and  subsequent 
treatment  of  the  product  with  alkali  hydroxide  solution  into  tri¬ 
methylene  glycol,  which  was  identified  as  the  di-benzoate,  needles, 
m.  p.  60 — 61°,  thus  establishing  the  constitution  of  the  ether. 

Protracted  ebullition  of  trimethylene  glycol  under  the  atmo¬ 
spheric  pressure  leads  to  the  formation  of  poly-ethers.  H.  W. 


Derivatives  of  Acetylenic  Erythritol  [Hexinene-af^-tetrol], 
HO-CH2-CH(OH)-C:C-CH(OH)-CH2-OH.  R.  Lespieau  (Compt. 
rend.,  1921,  173,  1367 — 1369). — Chloroacetaldehyde  reacts  with  the 
dimagnesium  derivative  of  acetylene  in  the  presence  of  ether  to 
give  a  black,  viscous  mass,  which,  when  further  treated  with  bromine 
in  chloroform  solution,  gives  a  product  which  crystallises  after 
several  months.  It  is  cn^-dichloro-yS-dibromohexen-^-diol , 
CH2Cl-CH(OH)-CBr:CBr-CH(OH)-CH2Cl,  m.  p.  141—142*5°.  The 

black,  viscous  mass  mentioned  above  when  treated  with  solid  potass- 

nu  PIT 

ium  hydroxide  in  ether  gives  the  dioxide,  ^__£>CH*C:C'CH<C[  i Xls, 


b.  p.  87-5— 88'5°/10  mm.,  d°  1-417. 


W-  G. 
e  2 
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Alkylations.  I.  Alkylation  of  Sodium  Sulphite.  H. 

Baggesgaard-Rasmussen  and  Sven  Werner  {Bull.  Soc.  chim 
1921,  [iv],  29,  1073 — 1087). — A  quantitative  study  of  the  inter¬ 
action  of  methyl  or  ethyl  iodide  and  sodium  sulphite  in  30%  methyl 
alcohol  shows  that  the  reaction  is  essentially  bimolecular,  although 
the  curve  is  somewhat  irregular  towards  the  end.  The  abnormal 
progress  of  the  reaction  may  be  explained  on  the  basis  that  in 
solution  sodium  sulphite  exists  in  two  tautomeric  forms,  which 
are  in  equilibrium,  NaS02'0Na  SO(ONa)2,  and  that  only  the 
first  undergoes  alkylation,  the  atom  of  sodium  attached  to  sulphur 
being  replaced  by  the  alkyl  group.  The  results  indicate  that,  in 
solution,  88%  of  the  sodium  sulphite  is  in  the  first  form  and  12% 
in  the  second.  W.  G. 

Neutralisation  of  the  Affinity  of  Main  and  Subsidiary 
Valencies  in  Compounds  of  a  Higher  Order.  III.  J.  V. 

Dubsky  [with  P.  Aptekmann]  (J.  pr.  Chem.,  1921,  [ii],  103,  109 — 
128;  cf.  A.,  1916,  i,  541). — Investigation  of  the  behaviour  towards 
pyridine  of  nickel  salts  of  various  substituted  xanthic  acids  shows 
that  the  ability  of  xanthates  of  the  general  formula,  OR'CS’SX, 
to  form  additive  compounds  with  pyridine  is  independent  of  the 
volume  of  the  radicle  R,  although  the  stability  of  the  additive 
product  diminishes  with  the  magnitude  of  R.  Unlike  the  cobalt 
xanthates  previously  investigated,  cobalt  amyl,  benzyl,  and  bornyl 
xanthates  unite  with  two  molecules  of  pyridine,  giving  additive 
compounds  far  less  stable  than  those  given  by  the  corresponding 
nickel  salts. 

It  is  not  found  possible  to  convert  either  tertiary  alcohols,  such 
as  dimethylethylcarbinol,  or  phenols  into  the  corresponding  xanthic 
acid  derivatives  (cf.  Meyer,  “  Analyse  und  Konstitutionsermittlung 
organischer  Verbindungen,”  3rd  ed.,  474),  but  analogous  secondary 
alcohols,  such  as  cyc/ohexanol  or  borneol,  readily  yield  xanthic  acid 
compounds.  These  results  are  in  accord  with  those  of  Bamberger 
and  Lodter  (A.,  1890,  517),  who  found  that  5:6:7:  8-tetrahydro- 
2-naphthol  acts  as  a  true  phenol  and  gives  no  xanthate,  whereas 
the  isomeric  1:2:3:  4-tetrahydro-2-naphthol  behaves  as  a  secon¬ 
dary  alcohol  (cf.  Lippmann  and  Fleissner,  A.,  1888,  296). 

Nickel  propyl  xanthate ,  Ni(CS2*OPr)2,  forms  brown  crystals  and 
gives  with  pyridine  the  compound  C8H1402S4Ni,2C5H5N,  which 
separates  in  pale  green  crystals  and  is  unstable  in  the  air.  Nickel 
butyl  xanthate,  Ni(CS2*0*CH2Pr)2,  forms  brown  crystals  and  gives  a 
pale  green  compound  with  2  molecules  of  pyridine.  Nickel  amyl 
xanthate ,  Ni(CS2,0*CH2*CH2Pr)2,  crystallises  in  brown  leaflets  with 
a  greenish -yellow  lustre  and  forms  a  pale  green  compound  with 
2  molecules  of  pyridine.  Cobalt  amyl  xanthate  gives  an  unstable, 
brown  compound  with  2  molecules  of  pyridine.  Nickel  cetyl  xanthate , 
M(CS2*0'[CH2]15,CH3)2,  crystallises  in  orange-yellow  leaflets,  and 
forms  a  very  unstable,  green  compound  with  2  molecules  of  pyridine. 
Cobalt  cetyl  xanthate  forms  green  crystals.  Sodium  benzyl  xanthate , 
NaCS2*0#CH2Ph,  and  the  potassium  salt,  were  prepared.  Cobalt 
benzyl  xanthate ,  Co(CS2,OCH2Ph)2,  forms  lustrous,  black  crystals, 
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gives  a  deep  green  solution  in  benzene,  and  with  2  molecules  of 
pyridine  yields  a  brown  compound  which  is  highly  unstable,  even 
in  an  atmosphere  of  pyridine.  Nickel  benzyl  xanihate  forms  black 
crystals  and  with  2  molecules  of  pyridine  yields  a  compound  which 
remains  unchanged  in  an  atmosphere  of  pyridine.  Potassium  cyclo- 
hexyl  xanihate ,  KCS2*OC6H11}  is  crystalline,  and  the  nickel  salt, 
Ni(CS2,0*C6H11)2,  forms  brown  crystals.  Sodium  bornyl  xanihate , 
NaCS2*OC10H17,  is  crystalline ;  the  nickel  salt  forms  brown  crystals, 
and  the  cobalt  salt  forms  with  2  molecules  of  pyridine  a  highly 
unstable,  brown,  crystalline  compound .  T.  H.  P. 

PP  '-Dichlorodiethyl  Ether.  The  Oxygen  Analogue  of 
Mustard  Gas.  Oliver  Kamm  and  John  H.  Waldo  (J.  Amer. 
Chem.  Soc .,  1921,  43,  2223 — 2227). — -Dichlorodiethyl  ether ,  b.  p. 
177 — 178°  (corr.);  dfQ  1*213;  rizo  1*457,  may  be  prepared  by  the 
action  of  concentrated  sulphuric  acid  on  ethylene  chlorohydrin. 
When  condensed  with  aniline,  it  gives  4-phenylmorpholine.  When 
condensed  with  ethyl  malonate,  the  ether  gives  ethyl  tetrahydro- 

pyranA  :  4:-dicarboxylate ,  0<CQ^2.Q^2^>C(C02Et)2,  b.  p.  260°/740 — 

745  mm.;  d 1*107,  which  with  carbamide  in  the  presence  of 
sodium  ethoxide  yields  tetrahydropyran- 4  :  5-spiro-2  :  4  :  6-triketo- 

hexahydropyrimidine ,  m.  p.  218°. 

PP'  -Dichlorodiethyl  ether,  unlike  its  sulphur  analogue,  exerts  no 
deleterious  action  on  the  tissues  of  the  animal  body.  Similarly, 
tetrahydropyran-4  :  5-spiro-2  :  4  :  6-triketohexahydropyTimidine,  al¬ 
though  closely  related  in  structure  to  barbital,  possesses  no  marked 
hypnotic  properties.  W.  G. 

yy'-Dihalogenodipropyl  Ethers.  Oliver  Kamm  and  Walter 
H.  Newcomb  (J.  Amer.  Chem.  Soc.,  1921,  43,  2228 — 2230). — 
yy' -Dichlorodipropyl  ether ,  b.  p.  215°/745  mm.;  d^  1*140,  was 
obtained  by  boiling  trimethylene  chlorohydrin  with  sulphuric  acid 
under  a  reflux  condenser. 

Attempts  to  prepare  trimethylene  bromohydrin  from  trimethylene 
glycol  by  the  action  of  hydrobromic  acid  and  sulphuric  acid  gave  a 
mixture  of  ay-dibromopropane,  the  required  bromohydrin  and 
yyf -dibromodipropyl  ether ,  b.  p.  128°/19  mm.;  d\ j  1*574.  The 
products  can  be  separated  by  fractional  distillation.  W.  G. 

Preparation  of  p-Chloro-  and  p-Bromo-propionic  Acids 
from  Trimethylene  Glycol.  C.  A.  Rojahn  (Ber.,  1921,  54, 
[B],  3115 — 3118). — Trimethylene  glycol  is  present  in  considerable 
amount  in  the  sweet  water  concentrates  obtained  by  the  fermenta¬ 
tion  of  sugar  to  glycerol  by  the  method  of  Connstein  and  Liidecke, 
particularly  when  the  operation  is  conducted  with  insufficient 
care.  It  is  purified  by  distillation,  dilution  of  the  fraction,  b.  p. 
170 — 230°,  with  water,  and  treatment  of  the  hot  solution  with 
lead  oxide  and  barium  hydroxide  in  a  current  of  air.  After 
removal  of  lead  and  barium  by  sulphuric  acid,  air  is  passed  through 
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the  hot  solution  whereby  the  bulk  of  the  organic  acids  are  removed 
and  trimethylene  glycol,  b.  p.  210°,  1-0573,  is  ultimately  isolated 

by  repeated  distillation,  finally  under  diminished  pressure.  It  is 
treated  at  the  temperature  of  boiling  water  with  about  two -thirds 
of  the  calculated  quantity  of  hydrogen  chloride,  and  the  product 
is  fractionated,  giving  thereby  (i)  water  and  dichloropropane, 
(ii)  y-chloropropyl  alcohol,  (iii)  unchanged  trimethylene  glycol, 
and  (iv)  a  residue  (see  this  vol.,  i,  103).  p-Chloropropyl  alcohol  is 
added  gradually  to  nitric  acid  (30%)  at  0°,  and  the  mixture 
maintained  at  below  5°  during  twenty-four  hours,  after  which  it 
is  cautiously  treated  at  30 — 35°,  allowed  to  remain  during  eight 
hours,  and  subsequently  heated  at  70 — 75°  ;  p-chloropropionic  acid, 
colourless  needles,  m.  p.  37 — 38°,  is  thus  formed  in  30—40%  yield. 

Trimethylene  glycol  is  converted  by  boiling  hydrobromic  acid 
into  a  mixture  of  ay-dibromopropane  and  y-bromopropyl  alcohol. 
The  latter  is  oxidised  by  nitric  acid  to  p-bromopropionic  acid, 
b.  p.  140 — 142°/45  mm.,  m.  p.  62—63° ;  the  action  proceeds  less 
violently  than  with  y-chloropropyl  alcohol.  H.  W. 

The  Mixed  Anhydrides  of  Sulphuric  Acid  and  Carboxylic 
Acids.  II.  n-Butyrylsulphuric  Acid.  A.  J.  van  Peski  (Bee. 
trav.  cliim .,  1921,  40,  736 — 746;  cf.  A.,  1921,  i,  302). — w-Butyryl- 
sulphuric  acid,  C3H7*COO*S03H,  is  formed  by  the  action  of 
sulphur  trioxide  on  ^-butyric  acid,  and  resembles  acetylsulphuric 
acid  in  its  general  properties.  When  heated,  it  is  transformed  into 
a-sulphobutyric  acid,  and  at  70°  evolution  of  carbon  dioxide  takes 
place  with  sharp  rise  in  temperature  to  about  110°,  the  other 
product  being  a-sulphobutyrone.  Full  experimental  details  are 
given  as  to  the  preparation  of  the  acid,  its  sodium  salt,  and,  from 
the  latter,  of  butyric  anhydride,  the  preparation  of  isoamylsulphuric 
acid,  phenyl  butyrate,  tribromobutyranilide  (long  needles,  m.  p. 
167*8°),  tribromobutyrophenol  (a  pale  yellow  viscous  liquid,  m.  p. 
6 — 9°,  b.  p.  192*8°/16  mm.  corr.)  are  described  and  also  the  sulphon- 
ation  of  benzene  by  the  acid.  H.  J.  E. 

C18  Fatty  Acids.  II.  The  Relation  of  Oleic  and  Elaidic 
Acids  to  their  Halogen  Additive  Products.  Ben  H.  Nicolet 
(J.  Amer.  Chem.  Soc .,  1921,  43,  2122 — 2125;  cf.  A.,  1921,  i,  390). — 
Using  the  anilides  of  the  various  acids  as  means  of  characterising 
them,  it  is  shown  that  there  is  no  cis-trans- isomerisation  when 
bromine  is  added  to  the  double  bond  and  later  removed  by  zinc 
and  alcoholic  hydrochloric  acid  in  the  case  of  oleic  or  elaidic  acids. 
These  acids  thus  differ  from  linolic  acid  in  this  respect.  Oleanilide 
dibromide  has  m.  p.  67°;  elaidanilide  dibromide  has  m.  p.  88°. 

W.  G. 

The  Mechanism  of  the  Oxidation  of  Drying  Oils  as 
Elucidated  by  a  Study  of  the  True  Oxygen  Absorption.  III. 
The  Action  of  Driers.  Samuel  Coffey  (T.,  1922,  121,  17 — 23). 

The  Formation  of  Substituted  Succinic  Acids  from  Esters 
of  aj3-Unsaturated  Acids.  Lucy  Higginbotham  and  Arthur 
Lapworth  (T.,  1922,  121,  49 — 54). 
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Nitromalic  Acid.  Arthur  Lachman  (J.  Amer.  Chem.  Soc ., 
1921,  43,  2084 — 2091;  cf.  A.,  1921,  i,  303). — Nitromalic  acid , 
m.  p.  110 — 112°,  is  readily  obtained  by  adding  fuming  sulphuric 
acid  to  a  cooled  solution  of  malic  acid  in  nitric  acid  ( d  1*42).  It 
gives  a  sodium  and  a  silver  salt.  When  hydrolysed  with  sodium 
hydroxide  in  aqueous  solution,  it  yields  a  mixture  of  nitric  and 
nitrous  acids,  the  percentage  of  nitrous  acid  being  independent 
of  the  temperature,  the  concentration,  or  the  presence  of  an  excess 
of  alkali.  Similar  results  were  obtained  in  methyl  alcoholic 
solution,  except  that  the  amount  of  nitrous  acid  obtained  was 
nearly  twice  that  in  aqueous  solution.  When  alkali  was  excluded 
altogether  and  a  substance  such  as  sulphanilic  acid,  capable  of 
reacting  with  the  nitrous  acid  as  fast  as  it  is  formed,  was  present, 
the  production  of  nitrous  acid  was  greatly  increased  and  the 
rate  under  these  conditions  corresponded  with  a  unimolecular 
reaction. 

In  the  hydrolysis  of  nitric  esters,  two  independent  processes 
occur.  One  is  the  normal  hydrolysis  into  alcohol  or  hydroxy- acid 
and  nitric  acid,  and  the  second  is  isomerisation  to  a  nitrous  ester, 
which  subsequently  is  hydrolysed  to  an  aldehyde  or  a  ketone. 
Each  of  these  reactions  proceeds  at  its  own  rate  under  given  con¬ 
ditions.  The  action  of  alcohol  in  increasing  the  yield  of  nitrous 
acid  is  that  it  diminishes  the  rate  of  the  normal  hydrolysis  of  the 
nitric  ester  to  nitric  acid.  The  constant  yield  when  alkali  is 
employed  is  a  false  equilibrium.  The  real  constant  is  the  ratio 
of  the  velocities  of  the  two  reactions.  W.  G. 

Stereoisomeric  Ethylthiolsuccinic  Acids.  Peter  Fitger 
( Ber .,  1921,  54,  [J5],  2943 — 2951). — r-Ethylthiolsuccinic  acid , 

C02H*CH(SEt)‘CH2*C02H,  small,  colourless  needles,  m.  p.  124 — 
126°,  is  prepared  from  ethyl  mercaptan,  sodium  bromosuccinate, 
and  sodium  hydroxide  in  aqueous  solution  or  by  the  action  of 
ethyl  bromide  and  sodium  hydroxide  on  sodium  thiolsuccinate 
dissolved  in  water.  The  normal  salts,  with  the  exception  of  those 
of  silver ,  lead ,  and  iron ,  are  generally  freely  soluble  in  water ;  the 
sodium  hydrogen^  potassium  hydrogen ,  and  barium  hydrogen  salts 
crystallise  in  colourless  prisms.  Attempts  to  resolve  the  racemic 
acid  into  its  optically  active  components  by  means  of  the  phenyl- 
ethylamines  were  unsuccessful,  since  a  partly  racemic  salt  is  the 
least  soluble.  On  the  other  hand,  a  partly  active  d- acid  could 
be  obtained  by  the  action  of  ethyl  mercaptan  and  sodium  hydroxide 
on  an  aqueous  solution  of-  sodium  Z-bromosuccinate,  and  from 
this  the  pure  d-variety  could  be  isolated  with  the  aid  of  cZ-phenyl- 
ethylamine.  d- Ethylthiolsuccinic  acid ,  m.  p.  126 — 128°,  forms 
lustrous  aggregates  of  prisms  or  needles;  it  has  [a]‘g-f- 139*3°  in 
absolute  alcohol,  [a]D+ 149*8°  in  ethyl  acetate,  [a]g-f  145*0°  in 
acetone,  [a]“+ 107*7°  in  water.  Under  certain  conditions,  it  is 
possible  to  isolate  the  almost  pure  eZ-acid  by  the  process  described 
above  in  relatively  good  yield  and  without  recourse  to  cZ-phenyl- 
ethylamine.  VEthylthiolsuccinic  acid  is  obtained  in  good  yield 
by  the  action  of  ethyl  bromide  and  sodium  hydroxide  on  an  aqueous 
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solution  of  sodium  Z-thiolsuccinate ;  it  forms  aggregates  of  lustrous 
needles,  m.  p.  126 — 128°,  [a]1,?— 139*3°  in  absolute  alcohol, 
ta]i?~"  150*0°  in  ethyl  acetate,  [a]2^— 145*1°  in  acetone,  [a]jJ— 108*0° 
in  water.  It  was  not  found  possible  to  isolate  well-defined  salts 
of  the  active  acids.  H.  W. 

Certain  Products  of  the  Oxidation  of  Inactive  Ethylthiol- 
succinic  Acid.  Peter  Fitger  (Ber.,  1921,  54,  [5],  2952 — 
2963;  cf.  preceding  abstract). — Ethylthiolsuccinic  acid  is  oxidised 
by  hydrogen  peroxide  to  ethylsulphoxy succinic  acid , 

C02H-CH(S0Et)-CH2*C02H, 

which  becomes  discoloured  at  120°,  but  does  not  exhibit  a  definite 
melting  point  when  more  strongly  heated.  The  ferric  and  silver 
salts  are  described,  but,  in  general,  the  normal  salts  do  not  appear 
to  be  sharply  characterised.  The  acid  is  unstable  when  dissolved 
in  water  or  ethyl  acetate,  ^nd  in  boiling  solution  becomes  decom¬ 
posed  into  carbon  dioxide,  ethyl  mercaptan,  diethyl  disulphide, 
fumaric  acid,  and  6- ethylthiolacrylic  acid,  long,  colourless,  slender 
needles,  m.  p.  83 — 84°. 

Sodium  ethylthiolsuccinate  is  oxidised  by  potassium  perman¬ 
ganate  in  aqueous  solution,  and  in  the  presence  of  carbon  dioxide 
to  r-ethylsulphonylsuccinic  acid ,  long,  colourless  prisms,  m.  p.  167 — 
168°;  the  sodium  salt,  C6H806SNa2,2H20,  colourless,  rhombic 
plates,  barium  salt,  pointed  prisms,  silver  salt  (+2H20),  prisms, 
and  ferric  salt  are  described. 

The  action  of  bromine  on  an  aqueous  solution  of  r-ethylthiol- 
succinic  acid  appears  to  lead  to  the  initial  formation  of  ethyl- 
sulphoxysuccinic  acid  (which  is  too  unstable  to  permit  its  isolation 
in  these  circumstances),  and  then  to  ethylsulphonylsuccinic  acid, 
which  can  only,  be  prepared  in  poor  yield  in  this  manner.  The 
use  of  three  molecular  proportions  of  bromine,  on  the  other  hand, 
readily  gives  a-6romo-a- ethylsulphonylsuccinic  acid , 

C02H-CBr(S02Et)-CH2-C02H, 

colourless,  microscopic  plates  (+H20),  m.  p.  83 — 85°  (decomp.); 
the  silver ,  ferric,  and  barium  (+3H20)  salts  are  described.  The 
acid  readily  eliminates  carbon  dioxide  in  hot  aqueous  acidic 
solution  and  passes  into  $-bromo-$-ethylsulphonylpropionic  acid, 
colourless  prisms,  m.  p.  142 — 143°  (decomp.);  the  ferric  salt  and 
silver  salt,  needles,  are  described. 

Ethylthiolsuccinic  acid,  when  dissolved  in  glacial  acetic  acid, 
reacts  vigorously  with  bromine,  giving  a -bromo-$-ethylthiolmaleic 
acid ,  C02H*CBrIC(SEt)*C02H,  pale  yellow,  thin  plates  or  flattened 
prisms,  m.  p.  131°  to  141°  (decomp.),  according  to  the  mode  of 
heating.  The  barium  salt,  voluminous  needles,  and  the  anhydride, 
long,  pale  yellow  needles,  m.  p.  44 — 45°,  are  described. 

Ethylthiolsuccinic  acid  is  extensively  decomposed  by  potassium 
permanganate  in  bicarbonate-alkaline  solution,  but  the  products 
formed  have  not  yet  been  identified.  H.  W. 

Behaviour  of  Fehling's  Solution  in  Light.  A.  Benrath  and 
J.  Oberbach  (Z.  physikal,  Chem.,  1921,  98,  498 — 501). — The 
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authors  have  been  unable  to  confirm  the  statement  ofJBolin  and 
Linder  (A.,  1920,  ii,  144)  that  when  Fehling’s  solution  contained  in 
glass  vessels  is  exposed  to  ultra-violet  light  no  reaction  occurs. 
It  is  found  that  Fehling’s  solution  exposed  in  a  glass  tube  to  sun¬ 
light  is  decolorised,  with  the  evolution  of  hydrogen.  Illumination 
of  an  alkaline  solution  of  potassium  sodium  tartrate  gives  no 
evolution  of  gas,  but  if  cuprous  oxide  is  added,  hydrogen  is  vigor¬ 
ously  evolved;  copper  turnings  and  even  massive  copper  have 
the  same  action.  Fehling’s  solution  to  which  copper  has  been 
added  evolves  hydrogen  immediately  it  is  exposed  to  light,  and 
the  action  persists  for  some  time  after  the  fight  is  removed.  The 
oxidation  products  of  tartaric  acid,  such  as  dihydroxytartaric 
acid,  mesoxalic  acid,  and  formic  acid,  when  treated  with  alkali 
hydroxides  and  metallic  copper,  evolve  hydrogen  in  fight.  Mes- 
oxalic  acid  has  the  most  pronounced  action,  and  the  insoluble 
sodium  dihydroxy  tartrate  passes  into  solution  with  the  evolution 
of  hydrogen.  If  dihydroxytartaric  acid  is  added  to  Fehling’s 
solution,  it  is  decolorised  more  rapidly  than  if  the  addition  has 
not  been  made.  In  all  cases  where  the  reaction  was  carried  out 
in  quartz  vessels,  a  thin  deposit  of  copper  was  found  on  the  walls 
of  the  vessel.  The  reaction  probably  follows  the  course  :  the 
Fehling’s  solution  decomposes  in  fight,  forming  cuprous  oxide  and 
metallic  copper,  and  these  act  catalytically  on  the  tartaric  acid, 
producing  hydrogen  and  oxidation  products  of  tartaric  acid.  Some 
of  the  oxidation  products  are  further  oxidised  in  the  dark. 

J.  F.  S. 

Dihydroxytartaric  Acid.  Arthur  Lachman  (J.  Amer.  Chem. 
Soc .,  1921,  43,  2091—2097 ;  cf.  Fenton,  T.,  1898,  74,  71 ;  1902, 
81,  426). — Dihydroxytartaric  acid,  considered  as  a  diketone,  has 
a  structure  similar  to  benzil,  and  when  acted  on  by  alkalis  behaves 
like  benzil,  and  thus  its  decomposition  is  represented  by  the 
equations 

C02H-C0-C0-C02H+H20-C02H-CH0+(C02H)2 

C02H-C0*C0‘C02H+H20-C02H-C(0H)(C02H)2, 

the  carboxytartronic  acid  losing  carbon  dioxide  and  giving  tar- 
tronic  acid.  It  is  shown  that  when  sodium  dihydroxytartrate  is 
heated  at  160°,  carbon  dioxide  is  evolved  and  glyoxyfic  acid  and 
oxalic  acid  were  identified  along  with  tartronic  acid  in  the  products 
of  decomposition. 

In  Fenton’s  method  for  the  estimation  of  sodium  by  precipitation 
as  sodium  dihydroxytartrate  and  subsequent  oxidation  of  this  salt 
with  standard  permanganate,  it  is  necessary  to  carry  out  the  oxid¬ 
ation  first  in  alkaline  and  then  in  acid  solution  in  order  to  obtain 
consistent  results.  W.  G. 

Internal  or  Catalytic  Dehydroxidation  of  Formaldehyde. 

Erich  Muller  ( Z .  Elektrochem .,  1921,  27,  558 — 563). — Alkaline 
solutions  of  formaldehyde,  when  treated  with  oxidising  agents  such 
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as  cuprous  oxide,  cupric  oxide,  silver  oxide,  potassium  persulphate, 
hydrogen  peroxide,  or  potassium  ferricyanide,  are  converted  into 
formic  acid  with  evolution  of  hydrogen.  The  same  reaction  occurs 
on  electrolysis  of  an  alkaline  solution  of  formaldehyde,  and,  finally, 
finely  divided  metals  (Cu,  Ag,  Pd,  Pt,),  when  added  to  alkaline 
solutions  of  formaldehyde,  bring  about  a  rapid  evolution  of  hydrogen 
and  formation  of  formic  acid.  The  catalytic  change  is  best  shown 
with  colloidal  rhodium,  thus  :  If  to  30  c.c.  of  15A-sodium  hydroxide 
and  50  c.c.  of  20%  formaldehyde  20  c.c.-  of  colloidal  rhodium 
(0'05  gram)  are  added  at  25°,  there  is  an  evolution  of  3  litres  of 
hydrogen  in  two  hours.  The  author  explains  the  electrolytic 
reaction  as  follows  :  In  solution,  formaldehyde  exists  in  equi¬ 
librium  as  represented  by  the  equations  HCHO+H20  ^ 
HCH(OH)2  ^  HCHO'(OH)+H#,  on  the  anode  the  reaction 
HCH(0H)0'+F=HCH(0H)0  takes  place;  this  substance  the 
author  terms  an  0 -aldehyde,  and  states  that  it  may  exist  in  the 
metastable  condition  in  formaldehyde  solution  up  to  a  definite 
concentration.  Above  this  definite  concentration,  it  spontaneously 
decomposes  to  give  hydrogen  and  formic  acid,  H‘CH(0H)0  — > 
HC(0H)0+H,  but  at  lower  concentrations  it  is  decomposed  only 
by  oxidising  agents  or  catalysts.  This  reaction  the  author  terms 
“  dehy dr  oxidation."  The  course  of  the  reaction  with  catalysts  is 
represented  as  follows  :  In  alkaline  solution,  a  reaction  similar  to 
Cannizzaro’s  reaction  occurs  in  two  stages,  (1)  3HCH0+2H20= 
CH30H+2HCH(0H)0  and  in  the  presence  of  the  catalysts  (2) 
2HCH(0H)0=2HC02H+H2.  J.  F.  S. 

Alcoholic  Fermentation  of  Formaldehyde  by  Osmium. 

Erich  Muller  ( Ber .,  1921,  54,  [. B ],  3214 — 3216). — An  aqueous 
solution  of  formaldehyde  decomposes  in  the  presence  of  osmium 
into  carbon  dioxide  and  methyl  alcohol.  The  catalytic  activity  of 
the  metal  diminishes  somewhat  rapidly.  At  about  50°,  and  then 
only  to  a  small  extent,  hydrogen  is  also  evolved.  H.  W. 

The  Role  of  Mercury  Salts  in  the  Catalytic  Transformation 
of  Acetylene  into  Acetaldehyde  and  a  New  Commercial 
Process  for  the  Manufacture  of  Par  acetaldehyde.  Richard 
R.  Vogt  and  Julius  A.  Nieuwland  (J.  Amer .  Chem.  Soc.y  1921, 
43,  2071 — 2081). — In  the  commercial  preparation  of  acetaldehyde 
from  acetylene  and  water  by  the  use  of  mercury  salts  as  catalysts, 
the  chief  drawback  is  the  ease  with  which  the  mercury  salt  is 
reduced  to  metallic  mercury,  with  consequent  loss  in  activity. 
It  is  now  shown  that  mercuric  sulphate  in  sulphuric  acid  is  the 
most  suitable  catalyst,  on  account  of  its  activity  and  less  ready 
reduction,  but  the  difficulty  attached  to  its  use  is  the  impossibility 
of  separating  acetaldehyde  from  the  more  concentrated  acid  solu¬ 
tion  and  the  rapid  reduction  of  the  mercury  compounds  in  dilute 
acid  solutions.  In  such  solutions,  the  mercury  is  soon  converted 
into  an  organic  compound,  and  this  compound  acts  as  the  catalyst. 
It  is  suggested  that  the  reaction  may  be  as  follows  : 
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3HgS04+  2C2H2+  2H20  — >  0:CH-CH<ffifS()4‘Hg>CH-CH:0+ 

2H3S04. 

2CaHa+ 2HaO+ (XCH-CH<  Hg‘SQ4-Hg>  CH.CH;0 

CHO-CII^g>CH.Hg.CH</Hg-CH2-CHO+H2SO,J 


CHO 


CHO-CH2-Hg-CH(CHO)-Hg-CH(CHO)-Hg-CH2-CHO + H2S04= 

OHO‘CH<rffi  ^°4  Hg  >CH-CHO  4-  2CH3-CHO. 

It  is  considered  that  the  reduction  of  mercury  compounds  by 
acetylene  is  in  some  way  due  to  their  hydrolysis  in  dilute  acid 
solutions,  and  the  only  way  in  which  acetaldehyde  could  be  obtained 
without  the  reduction  of  any  mercury  salt  whatever  was  by  the 
action  of  a  stream  of  moist  acetylene  at  70 — 120°  on  a  dry  mixture 
of  the  mercuric  sulphate-acetylene  compound  and  sodium,  potass¬ 
ium,  or  ammonium  hydrogen  sulphates.  This  process  was,  how¬ 
ever,  so  slow  as  not  to  be  of  practical  value. 

Owing  to  the  difficulty  of  obtaining  the  acetaldehyde  from  these 
acid  solutions,  it  was  found  advantageous  to  use  the  solutions  in 
place  of  pure  acetaldehyde  in  the  preparation  of  quinaldine.  For 
this  purpose,  aniline  sulphate  was  dissolved  along  with  the  mercuric 
sulphate  in  sulphuric  acid  before  passing  in  the  acetylene,  a  con¬ 
centration  of  40%  of  sulphuric  acid  and  a  temperature  of  60° 
being  most  advantageous. 

For  the  preparation  of  paracetaldehyde,  a  large  bottle  or  carboy 
was  filled  with  dry  fragments  of  glass  on  which  a  pasty  mass  of 
mercuric  sulphate,  sodium  or  ammonium  hydrogen  sulphate,  and 
a  very  little  water  was  distributed  and  the  moist  acetylene  led  in 
with  shaking.  The  paracetaldehyde  accumulated  as  a  separate 
layer  at  the  bottom  of  the  bottle.  The  aldehyde-mercury  ratio 
obtained  was  17  :  1  with  a  steady  production  of  paracetaldehyde. 
In  this  method  no  distillation  process  is  necessary,  there  are  no 
by-products  or  waste  products,  and  there  is  no  excess  of  acetylene 
to  be  recovered.  W.  G. 


Preparation  of  Aldol  from  Acetaldehyde.  Nathan 
Grun  stein  (Brit.  Pat.  147119). — Aldol  condensation  by  means  of 
a  very  small  quantity  of  an  alkaline  catalyst  proceeds,  without  the 
addition  of  ice  or  a  neutral  organic  diluent,  as  a  smooth  and  easily 
controlled  reaction  if  the  acetic  acid  contained  in  the  acetaldehyde 
is  first  neutralised  with  the  requisite  quantity  of  sodium  hydroxide 
solution,  and  the  catalyst  is  then  gradually  added  with  cooling, 
the  operation  being  preferably  conducted  in  an  atmosphere  of 
nitrogen  to  prevent  the  formation  of  further  quantities  of  acetic 
acid  by  atmospheric  oxidation.  As  catalyst,  aqueous  alkali  hydr¬ 
oxide,  not  exceeding  in  quantity  1  part  of  alkali  to  100  parts  of 
acetaldehyde,  may  be  employed,  or  equally  favourable  results  are 
obtained  with  alkali  or  alkaline-earth  carbides  or  cyanides,  or 
alkaline- earth  hydroxides.  In  all  cases,  the  presence  of  a  small 
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quantity  of  water  appears  to  be  essential.  To  prevent  the  con¬ 
densation  proceeding  too  far  with  formation  of  resins,  etc.,  it  is 
stopped  before  all  the  acetaldehyde  has  been  converted  into  aldol 
by  adding  sufficient  hydrochloric  or  acetic  acid  to  neutralise  the 
alkali,  separating  the  salt,  and  distilling  the  product  in  a  vacuum. 

G.  F.  M. 

Preparation  of  Butaldehyde  and  Butyl  Alcohol  from 
Crotonaldehyde.  Nathan  Grunstein  (Brit.  Pat.  147118). — 
Butaldehyde  and  butyl  alcohol  are  obtained  in  good  yield  by  the 
catalytic  hydrogenation  of  crotonaldehyde  in  presence  of  20 — 25% 
of  water  or  steam.  The  formation  of  undesirable  by-products  of 
high  boiling  point  is  greatly  minimised  by  using  a  large  excess  of 
hydrogen,  and  the  excess  passing  from  the  catalyst  can  be  recircu¬ 
lated  after  suitable  cooling  to  condense  the  reaction  products. 
The  catalyst  is  prepared  by  depositing  in  the  usual  manner  5 — 15 
parts  of  nickel  on  100  parts  of  pumice  or  kieselguhr,  and  the  optimum 
temperature  for  the  hydrogenation  is  110 — 120°.  Instead  of  using 
a  mixture  of  pure  crotonaldehyde  and  water,  the  product  of  the 
decomposition  of  aldol  may  be  employed  with  equal  advantage. 
The  reaction  may  be  carried  out  either  in  a  tube  charged  with  the 
contact  material,  or  with  the  liquid  substances  in  an  autoclave, 
the  hydrogen  in  the  latter  case  being  pumped  in  at  10 — 15  atm. 
pressure  with  vigorous  agitation  of  the  liquid.  In  either  case, 
provision  must  be  made  for  the  periodical  discharge  of  gas  from 
the  apparatus  as  the  hydrogen  becomes  contaminated  with  propyl¬ 
ene  and  carbon  monoxide  produced  by  the  ££  cracking  ”  of  the 
crotonaldehyde,  particularly  at  the  higher  temperatures. 

G.  F.  M. 

Benzyl  Ethers  of  Carbohydrates.  M.  Gomberg  and  C.  C. 
Buckler  (J.  Amer.  Chem.  Soc.y  1921,  43,  1904 — 1911). — Carbo¬ 
hydrates  of  all  types  are  readily  benzylated  and  various  benzyl 
ethers  obtained  when  the  carbohydrate  is  heated  with  benzyl 
chloride  and  aqueous  sodium  hydroxide  for  several  hours  at  about 
90°.  Thus  a-methylglucoside  yielded  benzylglucoside,  dibenzyl - 
methylglucoside,  and  tetrabenzyl-benzylglucoside.  Sucrose  gave  a 
solid  dibenzyl  and  a  liquid  pentabenzyl  derivative.  Dextrin  gave  a 
benzyldextrin ,  C12H19O10*C7H7,  m.  p.  208—210°;  potato  starch 
gave  a  monobenzyl  derivative,  C12H19O10,C7H7,  m.  p.  200 — 203°, 
and  maize  starch  gave  a  dibenzyl  derivative,  C12H18O10(C7H7)2, 
m.  p.  203 — 205°.  Cellulose,  unless  previously  subjected  to  one  of 
the  several  so-called  “  hydration  ”  processes,  underwent  only  slight 
benzylation,  but  after  hydration  a  monobenzyl ,  a  tribenzyl ,  and  a 
tetrabenzyl  derivative  were  obtained  according  to  the  conditions. 
Benzylated  cellulose,  unlike  cellulose  itself,  is  insoluble  in  Schweizer’s 
reagent.  W.  G. 

Biochemical  Synthesis  of  a-Methyl-d-mannoside.  H. 

Herissey  (Compt.  rend.,  1921,  173,  1406 — 1407 ;  cf.  A.,  1921,  i, 
306). — By  the  action  of  a-methyl-^-mannosidase,  present  in  the 
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germinated  seeds  of  lucerne,  on  a  solution  of  mannose  in  10% 
methyl  alcohol,  the  author  has  synthesised  oc- methyl- d-mannoside 
and  obtained  it  in  a  crystalline  form.  W.  G. 

The  Formation  of  Osazones.  Marc  H.  Van  Laer  and  R. 
Lombaers  (Bull.  Soc.  chim.  Belg .,  1921,  30,  296 — 301). — A  study 
of  the  formation  of  the  osazones  of  laevulose  and  dextrose  shows 
that  the  difference  in  the  time  of  the  reaction  has  its  origin  at  the 
second  stage  and  is  due  to  the  fact  that  the  oxidation  by  the  second 
molecule  of  phenylhydrazine  is,  in  the  first  case,  that  of  a  primary 
alcohol,  and,  in  the  second,  that  of  a  secondary  one.  H.  J.  E. 

Pentosans.  Emil  Heuser  (J.  pr.  Chem .,  1921,  [ii],  103, 
69 — 102). — [With  Maria  Braden.] — Salkowski’s  method  for  the 
preparation  of  xylan  from  wheat  straw  (A.,  1902,  i,  206)  yields  a 
product  which  gives  at  most  80%  of  the  theoretical  proportion  of 
furfuraldehyde  and  contains  appreciable  amounts  of  ash.  The 
author  finds  that  application  of  a  modification  of  Salkowski’s 
method  to  bleached  straw  cellulose  [Strohzellstoff]  (cf.  Heuser  and 
Haug,  Z.  angew.  Chem .,  1918,  31,  99)  is  capable  of  yielding  a  product 
containing  96%  of  xylan,  calculated  on  the  dry  ash-free  material, 
and  0*35%  of  ash. 

[With  E.  Kurschner.] — By  43%  hydrochloric  acid  solution 
(d  1*21)  at  the  ordinary  temperature,  xylan  cannot  be  hydrolysed 
completely  to  xylose,  since  part  of  the  latter  is  destroyed  before 
the  hydrolysis  is  finished.  The  results  obtained  when  the  course 
of  the  hydrolysis  is  followed  by  measuring  the  copper-reducing 
power  and  by  estimation  of  the  furfuraldehyde  obtained  by  treat¬ 
ment  with  hydrochloric  acid  show  that  no  sugar  other  than  xylose 
is  formed  during  the  hydrolysis,  but  fail  to  indicate  the  nature  of 
the  4%  of  non -xylan  in  the  preparation.  [Cf.  J.  Soc.  Chem.  Ind ., 
1922,  Feb.]  T.  H.  P. 

Chemistry  of  Starch.  IV.  The  Methylation  of  Poly- 
amyloses.  Hans  Pringsheim  and  Walter  Persch  (Ber.,  1921, 
54,  [B],  3162—3168;  cf.  A.,  1912,  i,  832;  1913,  i,  1156;  1915,  i, 
382). — Tetra-amylose  is  not  converted  into  a  homogeneous  product 
by  sodium  hydroxide  and  methyl  sulphate.  If,  however,  the 
material  which  is  thus  obtained,  containing  28%  OMe,  is  treated 
with  methyl  iodide  and  silver  oxide,  it  gives  a  crystalline  substance 
which  contains  two  methoxyl  groups  in  each  dextrose  residue. 
Very  protracted  treatment  does  not  bring  about  methylation  of 
the  third  hydroxyl  group.  The  most  important  observation,  how¬ 
ever,  is  that  the  treatment  does  not  cause  depolymerisation,  and 
that,  in  accordance  with  determinations  of  the  molecular  weight 
in  freezing  benzene  or  naphthalene,  the  product  is  to  be  regarded 
as  octamethyltetra-amylose.  It  crystallises  in  colourless,  hexagonal 
plates  which  do  not  decompose  below  250°  and  has  [a]g+ 141*5 
to  +148*2°  in  ethyl  alcoholic  solution.  The  slight  mutarotation 
is  somewhat  surprising,  since  the  original  tetra-amylose  is  not 
mutarotatory. 

Fermentation  of  starch  by  a  degenerated  specimen  of  Bacillus. 
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macerans  has  led  to  the  isolation  of  a  tetra-amylose  which  gives  a 
dark  green,  crystalline,  additive  compound  with  iodine,  and,  after 
being  freed  from  the  latter,  a  crystalline,  additive  product  with 
carbon  disulphide.  Removal  of  the  latter  gives  a  tetra-amylose 
crystallising  in  needles  and  having  a  specific  rotation  higher  by  a 
few  degrees  than  that  quoted  for  previous  specimens.  The  sub¬ 
stance  is  possibly  a  stereoisomeride,  but  its  preparation  is  difficult 
and  uncertain.  H.  W. 

Preparation  and  Alkyl  Interchange  of  Cellulose  Esters; 
Cellulose  Stearate  and  Laurate.  Ad.  Grtjn  and  Franz 
Wittka  (Z.  angew.  Chem .,  1921,  34,  645 — 648;  cf.  A.,  1921,  i, 
222). — The  attempt  to  find  a  simple  method  for  the  preparation 
of  cellulose  esters  of  the  higher  fatty  acids  has  led  to  observations 
on  the  interchange  of  alkyl  groups  between  cellulose  esters  and 
alcohols,  and  between  alkyl  esters  and  cellulose.  Cellulose  esters 
of  the  higher  fatty  acids  are  formed  by  acylation  of  cellulose  with 
an  acid  chloride  and  pyridine.  Preliminary  experiments  with 
stearyl  chloride  led  to  impure  monostearate,  and  mixtures  of 
cellulose  mono-  and  di-stearate;  the  pure  distearate  was  only 
obtained  by  the  use  of  a  large  excess  of  the  acid  chloride, 
the  reaction  mixture  being  diluted  with  benzene.  Cellulose  di¬ 
stearate  forms  white  fibres,  m.  p.  220°  (decomp.),  is  insoluble  in 
the  usual  cellulose  solvents,  even  in  an  ammoniacal  solution  of 
copper  oxide,  but  soluble  in  fatty  acids  and  in  glycerides  on  heating 
at  about  200°.  The  fibres  under  the  microscope  are  cylindrical 
and  swollen  to  two  or  three  times  the  original  volume,  and  the 
lumen  has  partly  disappeared.  Cellulose  dilaurate  is  a  white, 
spongy,  short-fibred  mass,  m.  p.  about  250°.  The  solubility  in 
glycerides  is  greater  than  that  of  the  distearate,  and,  when  dis¬ 
solved  in  triisovalerin  and  diluted  with  alcohol,  a  faintly  coloured 
powder  is  obtained,  m.  p.  110°.  Cellulose  distearate  and  dilaurate 
exhibit  a  characteristic  behaviour  with  fat  colouring  matters,  for 
with  Sudan-Ill  an  intense  scarlet-red  coloration  is  produced  which 
is  not  removed  by  treatment  with  50%  alcohol,  whereas  cellulose 
or  cellulose  steeped  in  fatty  acids  is  only  faintly  coloured,  and  the 
colour  is  completely  removed  by  50%  alcohol.  These  cellulose 
esters  may  be  distinguished  further  from  cellulose  by  their  behaviour 
with  iodine  and  sulphuric  acid,  for  they  are  coloured  wine-red 
and  the  fibre  swells  but  little,  and  is  not  disintegrated  by  the  acid. 
The  interchange  of  alkyl  groups  between  ethyl  esters  of  fatty  acids 
and  cellulose  does  not  proceed  as  readily  as  with  glycerol.  Alkyl 
interchange  between  the  cellulose  esters  of  the  lower  fatty  acids 
and  alcohols  proceeds  readily,  however,  but  the  esters  of  the  higher 
fatty  acids  react  with  difficulty.  Thus,  cellulose  triacetate  and 
ethyl  alcohol  yield  cellulose  monoacetate,  whereas  under  similar 
conditions  but  little  stearic  acid  is  removed  from  cellulose  distearate. 
The  stability  of  the  cellulose  esters  increases  with  their  molecular 
weight.  When  isoamyl  alcohol  reacts  with  cellulose  triacetate, 
alkyl  interchange  occurs,  but  is  accompanied  by  a  far-reaching 
degradation  of  the  cellulose  molecule.  F.  M.  R. 
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Plant  Colloids.  XII.  Action  of  Formaldehyde  on  Cellu¬ 
lose.  M.  Samec  and  S.  Ferjancic  (Roll.  Chem.  Beihefte ,  1921, 
14,  209 — 226;  cf.  A.,  1921,  i,  400,  707). — Purified  sulphite 
cellulose  has  been  heated  under  pressure  with  formaldehyde  or 
formic  acid  at  143°  for  various  periods  of  time  and  the  products 
have  been  compared  with  the  original  cellulose.  It  is  shown 
that  formaldehyde  reacts  with  cellulose  and  its  derivatives  when 
they  have  been  converted  into  the  emulsoid  condition.  The 
product  does  not  give  any  iodine  coloration,  but  after  washing 
away  the  formaldehyde  the  colour  can  be  obtained  after  the 
product  has  been  emulsified  by  sulphuric  acid.  The  sulpholysis 
of  cellulose  in  the  presence  of  formaldehyde  takes  place  differently 
from  the  action  in  its  absence  and  leads  to  low  molecular  derivatives. 
The  charring  of  cellulose  derivatives  by  strong  sulphuric  acid  is 
strongly  retarded  by  formaldehyde,  and  in  the  same  way  the 
esterification  of  cellulose  derivatives  is  also  retarded.  Formaldehyde 
has  a  similar  action  on  cellulose  derivatives.  The  experimental 
results  are  explained  by  the  assumption  that  the  formaldehyde 
unites  to  the  cellulose  with  the  breaking  of  oxygen  rings  and 
the  formation  of  oxymethylene  groups,  and  that  in  the  cellulose 
molecule  an  internal  anhydride  formation  follows  with  the  hydroxyl 
group  of  a  neighbouring  dextrose  residue.  J.  F.  S. 

Alkaline  Copper  Hydroxide  Solutions  and  Copper  Oxide- 
Ammine-Cellulose  Solutions.  Wilhelm  Traube  ( Ber .,  1921, 
54,  [J5],  3220 — 3232). — The  term  “  alkaline  copper  hydroxide 
solutions  ”  is  applied  to  the  aqueous  solutions  produced  from 
polyhydroxy-compounds,  copper  oxide  or  hydroxide,  and  alkali 
hydroxides.  The  quantity  of  copper  hydroxide  dissolved  by 
solutions  of  glycerol  and  potassium  hydroxide  in  which  the  con¬ 
centration  of  the  latter  is  maintained  constant  increases  with 
increasing  molecular  ratio  of  alkali  to  glycerol  within  certain 
limits;  it  diminishes  with  increasing  dilution  of  the  alkali.  Since 
copper  hydroxide  is  not  soluble  in  glycerol  or  in  alkali  hydroxide 
solutions  of  the  concentration  used,  it  appears  that  the  action 
depends  on  the  initial  formation  of  alkali  glyceroxide  and  reaction 
of  the  latter  with  copper  hydroxide  to  give  an  alkali-copper 
glyceroxide.  The  behaviour  of  poly  hydroxy- alcohols  and  of 
polyhydroxy-compounds  in  general  is  similar  to  that  of  glycerol. 
The  place  of  the  fixed  alkalis  can  be  taken  by  the  ethylenediamine 
hydroxide  of  copper  (A.,  1912,  i,  9),  since  it  is  found  that  addition 
of  glycerol  enables  a  solution  of  ethylenediamine  saturated  with 
copper  hydroxide  to  dissolve  considerably  further  amounts  of 
the  substance.  A  similar  effect  is  produced*  by  mannitol  or 
sucrose.  The  solubility  of  cellulose  in  a  solution  of  the  ethylene¬ 
diamine  hydroxide  of  copper  is  also  to  be  attributed  to  the  for¬ 
mation  of  an  alkoxide  compound  of  the  polyhydroxy-compounds 
produced  by  the  degradation  of  cellulose,  since  it  is  found  that  a 
solution  of  ethylenediamine  saturated  with  copper  hydroxide  has 
the  power  of  dissolving  more  of  the  latter  after  being  treated  with 
cellulose.  The  ability  to  dissolve  cellulose  is,  however,  a  specific 
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property  of  the  copper  solutions,  since  the  ammine  compounds 
of  other  metallic  hydroxides,  which  in  all  probability  are  able  to 
give  rise  to  alkoxide  derivatives,  do  not  possess  this  power.  The 
same  conception  of  the  solution  of  cellulose  must  be  extended  also 
to  Schweizer’s  solution.  Since  copper  hydroxide  is  relatively 
but  little  soluble  in  aqueous  ammonia,  it  is  not  possible  to  obtain 
concentrated  solutions  of  cellulose  directly.  Such  solutions  can, 
however,  be  obtained  by  taking  advantage  of  the  fact  that 
Schweizer’s  solution  saturated  with  cellulose  has  the  power  of 
dissolving  further  amounts  of  both  cellulose  and  copper  hydroxide. 
The  explanation  of  the  phenomenon  is  found  in  the  existence  in 
solution  of  an  equilibrium,  Cu(OH)2+4NH3  [Cu(NH3)4](OH)2 ; 
in  proportion  as  the  ammine  is  removed  in  combination  with 
cellulose  or  the  products  of  its  degradation,  the  equilibrium  is 
displaced  towards  the  right-hand  side  of  the  equation  and  further 
quantities  of  copper  hydroxide  can  be  dissolved.  The  insolubility 
of  cellulose  in  copper  ammine  solutions  which  have  been  treated 
with  glycerol  is  due  to  the  fact  that  the  copper  is  now  present  as 
the  glyceroxide.  The  precipitation  of  cellulose  from  its  solution 
in  Schweizer’s  reagent  by  glycerol  is  likewise  explained. 

Soluble  starch  behaves  towards  alkaline  copper  hydroxide 
solution  in  the  same  manner  as  the  other  polyhydroxy-compounds. 
Ordinary  starch  swells  and  becomes  intensely  blue  when  brought 
into  contact  with  ethylenediamine  solution  saturated  with  copper 
hydroxide;  the  colour  is  not  removed  by  repeated  washing  with 
water.  The  substance  contains  nitrogen,  and,  possibly,  is  a  well- 
defined  compound  of  alkoxide  nature.  H.  W. 

Cellulose.  VI.  De-polymerisation  of  Ethyl-cellulose. 

Kurt  Hess  and  Walter  Wittelsbach  ( Ber .,  1921,  54,  [J5], 
3232 — 3241). — In  a  previous  communication  (A.,  1921,  i,  710), 
the  depolymerisation  of  ethyl- cellulose  has  been  described  and 
substances  with  a  molecular  weight  in  dilute  solution  of  800— 
900  have  been  isolated.  Since,  however,  the  molecular  weight 
increased  rapidly  with  increasing  concentration  owing,  to  associa¬ 
tion,  it  remained  doubtful  whether  still  lower  values  would  be 
observed  in  more  dilute  solution  and  the  uncertainty  was  increased 
by  the  subsequent  discovery  (this  vol.,  i,  12)  of  the  ready  con¬ 
version  of  cellulose  by  acetyl  chloride  into  a  compound  of  the 
composition  and  molecular  weight  of  a  biose-anhydride.  It  is 
now  shown  that  the  products  of  acetolysis  of  ethyl- cellulose,  after 
action  varying  in  its  duration  from  two  to  one  hundred  and  forty  - 
four  hours,  have  molecular  weights  in  very  dilute  solution  corre¬ 
sponding  with  those  required  for  a  tetraethylbiose  anhydride. 
De-polymerisation  of  cellulose  to  “  celluxose  ”  occurs,  therefore, 
with  much  greater  readiness  than  has  been  assumed  previously. 

H.  W. 

Mercury  Fulminate.  Hans  Rathsburg  ( Ber .,  1921,  54, 
[Bl  3185— 3187).— The  presence  of  unsaturated  impurities  in 
mercury  fulminate  can  be  detected  by  the  behaviour  of  the 
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specimen  towards  potassium  permanganate  which  is  not  affected 
by  the  pure  compound.  The  amount  of  oxidising  agent  used  by 
impure  specimens  depends  on  the  medium  in  which  they  are 
suspended  and,  generally,  is  greatest  in  acid  and  least  in  aqueous 
suspension.  On  the  other  hand,  the  addition  of  halogen  cannot 
be  applied  quantitatively,  since  pure  mercury  fulminate  unites 
with  halogen.  Nevertheless,  titration  with  iodine  is  a  useful 
method  of  detecting  the  presence  of  more  reactive  mercury  salts, 
which  is  judged  by  the  presence  of  greater  or  less  quantities  of 
red  mercuric  iodide  in  the  titrated  mixture.  The  following  process 
is  more  convenient  than  that  advocated  by  Solonina  for  the  estima¬ 
tion  of  oxalate  in  mercury  fulminate.  The  specimen  (about  3 
grams)  is  dissolved  in  ammonia  (20%)  and  the  bulk  of  the  fulminate, 
in  so  far  as  it  is  not  decomposed,  is  re-precipitated  with  acetic 
acid.  Oxalic  acid  is  precipitated  in  the  clear  filtrate  (or  an  aliquot 
portion  thereof)  with  approximately  N-calcium  chloride  and  the 
calcium  oxalate  is  weighed  as  such  or  as  calcium  oxide.  H.  W. 

Preparation  of  Guanidine  Nitrate.  Tenney  L.  Davis 
(J.  Amer.  Ghent .  Soc.,  1921,  43,  2234 — 2238). — Guanidine  nitrate 
may  be  obtained  in  excellent  yield  by  heating  dicyanodiamide 
with  slightly  more  than  two  molecular  proportions  of  ammonium 
nitrate  for  two  hours  at  160°,  using  either  the  dry  materials  alone 
or  with  water  in  an  autoclave.  At  lower  temperatures,  diguanide 
nitrate  is  the  main  product.  The  reaction  consists  in  the  formation 
of  diguanide  nitrate  by  the  action  of  one  molecule  of  ammonium 
nitrate,  and  this  then  reacts  with  the  second  molecule  of  ammonium 
nitrate  at  the  higher  temperature  to  give  guanidine  nitrate. 

The  reaction  is  not  therefore  dependent  on  the  depolymerisation 
of  dicyanodiamide  as  suggested  by  Werner  and  Bell  (T.,  1920, 118, 
1133)  in  their  account  of  a  similar  preparation  of  guanidine 
thiocyanate.  W.  G. 

The  Synthesis  of  a  Nitrogenous  Principle  of  Plants, 
Hydrocyanic  Acid,  by  the  Oxidation  of  Ammonia  and  Carbo¬ 
hydrates,  Glycerol,  or  Formaldehyde.  R.  Fosse  (Compt. 
rend .,  1921,  173,  1370—1372;  cf.  A.,  1919,  i,  152,  313,  459;  1920, 
i,  664,  ii,  714,  779;  1921,  i,  165,  321,  500,  652). — In  the  presence 
of  a  silver  or  a  mercury  salt,  ammoniacal  solutions  of  dextrose, 
sucrose,  starch,  dextrin,  glycerol,  or  formaldehyde,  on  oxidation 
by  potassium  or  calcium  permanganate  give  cyanides  as  one  of 
the  products.  W.  G. 

Synthesis  of  Hydrocyanic  Acid  by  Oxidation,  in  Ammo¬ 
niacal  Silver  Solution,  of  Alcohols,  Phenols,  and  Amines. 

R.  Fosse  and  A.  Hieulle  {Compt.  rend.,  1922,  174,  39 — 41). — 
It  has  been  shown  that,  by  the  oxidation  of  a  number  of  alcohols, 
phenols,  and  amines  by  potassium  or  calcium  permanganate  in 
ammoniacal  solution  in  the  presence  of  silver  nitrate,  hydrocyanic 
acid  is  always  formed,  but  in  variable  amount.  The  highest  yield 

of  hydrocyanic  acid  was  obtained  from  methylamine.  W.  G. 
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The  Action  of  Aqueous  Ammonia  on  Dicyanodiamide. 

Tenney  L.  Davis  (J.  Amer.  Chem.  Soc .,  1921,  43,  2230 — 2233). — 
When  dicyanodiamide  is  heated  in  a  sealed  tube  at  150°  with 
aqueous  ammonia  (d  0-9)  it  gives,  first,  guanylcarb amide  and  then 
guanidine  carbonate.  If  the  reaction  is  prolonged,  the  guanidine 
carbonate  reacts  with  ammonia  and  carbon  dioxide,  giving  in 
turn  ammelide,  ammeline,  and,  finally,  melamine.  W.  G. 

Organic  Compounds  of  Arsenic.  VII.  Additive  Com¬ 
pounds  of  Iodoform  and  Salts  of  Organic  Bases  of  Tervalent 
Elements.  Wilhelm  Steinkopf  and  Gustav  Schwen  ( Ber .,  1921, 
54,  [J5],  2969 — 2975;  cf.  this  vol.,  i,  71,  72). — Attempts  to  convert 
tetramethylarsonium  tri-iodide  into  the  corresponding  monoiodide  by 
means  of  alcoholic  potassium  hydroxide  solution  have  led  to  the  isola¬ 
tion  of  an  additive  compound  of  molecular  proportions  of  the  latter 
and  iodoform.  Similar  products  can  be  obtained  from  quaternary 
ammonium,  phosphonium,  and  stibinium  iodides  and,  in  certain 
cases,  from  the  corresponding  bromides.  These  compounds  may 
also  be  produced  from  their  components  or  from  a  mixture  of  the 
tertiary  arsine,  methyl  iodide,  and  iodoform.  They  are  pale 
yellow  to  yellow,  crystalline  substances  which  can  be  recrystallised 
without  decomposition  from  organic  solvents,  but  are  decomposed 
by  water  with  separation  of  iodoform.  They  are  for  the  most 
part  odourless.  Their  physiological  action  appears  to  be  attribut¬ 
able  to  iodoform  poisoning. 

The  following  individual  compounds  are  described.  Tetra¬ 
methylarsonium  iodide  iodoform ,  I[Me4As]....CHI3,  m.  p.  165° 
(discoloration).  Phenyltrimethylarsonium  iodide  iodoform ,  yellow 
needles,  m.  p.  143 — 145°,  prepared  by  the  methods  indicated  above 
or  from  phenyltrimethylarsonium  hydroxide  and  iodoform  in 
alcoholic  solution.  Triphenylmethylarsonium  bromide ,  colourless 
crystals,  m.  p.  195°.  Triphenylmethylarsonium  bromide  iodoform , 
pale  brownish -yellow  leaflets,  m.  p.  124°.  Tetramethylammonium 
iodide  iodoform ,  yellow  needles,  m.  p.  237°  after  previous  darkening 
when  rapidly  heated.  Tetraethylphosphonium  iodide  iodoform , 
m.  p.  212 — 215°  after  previous  darkening  when  rapidly  heated. 
[Tetraethylphosphonium  bromide  crystallises  in  colourless  needles, 
m.  p.  about  320°  (decomp.).]  Tetraethylphosphonium  bromide 
iodoform ,  brownish -yellow  powder,  m.  p.  about  200°  after  incipient 
decomposition  at  about  180°.  T etraethylstibinium  iodide  iodoform , 
yellow  powder,  m.  p.  (indefinite)  162°  after  previous  softening. 

It  was  not  found  possible  to  isolate  additive  compounds  from 
iodoform  and  phenyltrimethylarsonium  bromide  or  chloride, 
tetraethylammonium  chloride,  or  triphenylmethylarsonium 
chloride,  respectively.  H.  W. 

Some  Recent  Applications  of  Magnesium  in  Synthetic 
Organic  Chemistry.  Harry  Hepworth  (J.  Soc.  Chem.  Ind., 
1922,  41,  7—11)  . — A  resume  of  some  of  the  recent  applications  of 
the  Grignard  reagents. 
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Organo-derivatives  of  Thallium.  III.  Some  Thallium- 
dialkyl  Salts  and  the  Preparation  of  Thalliumdiaryl  Haloids. 

Archibald  Edwin  Goddard  (T.,  1922, 121,  36^0). 

Mixed  Organometallic  Compounds  of  Aluminium. 

Faillebin  (Compt.  rend.,  1922,  174,  112 — 114). — Aluminium 

dissolves  in  an  anhydrous  mixture  of  ether  and  methylene  iodide, 
the  reaction  being 

3CH2I2+4A1= 3CH2:A1 1+ A1 13, 
but  there  is  a  secondary  action  in  which  ethylene  is  formed, 

6CH2I2  -f-  4A1 — 3C2H4 + 4A1 13. 

If  the  methylene  iodide  is  replaced  by  methylene  bromide,  the 
action  is  more  difficult  to  start  and  the  secondary  action  is  less 
marked.  These  complex  compounds  are  obtained  as  dense  liquids, 
which  are  readily  decomposed  by  water,  giving  methane.  A 
similar  decomposition  occurs  with  alcohol.  The  compounds  are 
unsaturated  and  form  additive  compounds  with  iodine,  which, 
when  decomposed  by  water,  no  longer  give  methane  but  methyl 
iodide, 

CH2:  AlBr + 12 = CHJ*  AlBrI 
CH2I*  AlBrI +H20 = CH3I + AlBrTOH. 

W.  G. 


Hydrocarbons  of  the  Semibenzene  Group.  K.  von  Auwers 
and  K.  Ziegler  (Annalen,  1921,  425,  217 — 280). — In  continuation 
of  previous  work  (Auwers  and  Muller,  A.,  1911,  i,  621),  a  number 
of  homologous  semibenzene  hydrocarbons  have  been  prepared  and 
examined  with  respect  to  their  physical  properties  and  their  capacity 
for  passing  into  aromatic  hydrocarbons  by  isomeric  change.  The 
principal  physical  distinction  between  the  semibenzene  hydro¬ 
carbons  and  their  aromatic  isomerides  consists  in  the  fact  that 
the  former  group  of  compounds  have  lower  densities,  and  therefore 
(since  the  refractive  indices  of  the  two  series  are  comparable) 
higher  molecular  refractions  and  dispersions  than  the  latter.  In 
general,  the  semibenzene  compounds  are  more  volatile  than  their 
isomerides. 

The  conversion  of  semibenzene  hydrocarbons  into  benzene 
derivatives  takes  place  in  the  presence  of  acids  with  great  ease  in 
the  case  of  the  simpler  members.  Higher  in  the  series  polymerisa¬ 
tion  and  other  side  reactions  occur  simultaneously.  In  general, 
the  isomeric  change  involves  the  migration  of  one  methyl  group 
from  the  gem- dimethyl  residue  to  an  adjacent  position  in  the 
nucleus ;  but  if  both  the  neighbouring  positions  are  already 
occupied  the  mobile  group  may  attach  itself  to  some  other  nuclear 
carbon  atom  : 


Me 


Me;  Me, 


Me 

/=\ 
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:CH, 
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>Me<^  ^>Me. 
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A  new  series  of  physical  constants  for  carefully  purified  1:1- 
dimethyl-4-methylene-A2:5-c^/dohexadiene  is  given  :  b.  p.  38— 
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40°/15  mm.,  df8  0-8360,  df  0-833,  nf8  1-50295,  nf8  1-51739, 
nf'8  1-53009,  nf  1-5011.  This  hydrocarbon  passes  into  i^-cumene 
with  development  of  heat  when  a  drop  of  hydrochloric  acid  is 
added  to  its  solution  in  two  vols.  of  acetic  acid. 

1  :  l-Dimethyl-'i-ethyl-^-cyclohexadienA-ol ,  large,  transparent 
tablets,  m.  p.  46 — 47°,  is  prepared  like  the  trimethyl  compound 
(loc.  cit.);  on  shaking  with  10%  sulphuric  acid,  it  is  converted 
into  1  :  l-dimethyl~4:-ethylidene-k2*-cyc\ohexadiene ,  b.  p.  71— 
74716  mm.,  81-5—84725  mm.,  df15  0-8614,  df  0-857,  nf'15  1-51072, 
nf'15  1-51572,  nf15  1-53015,  nf'15  1-54300,  nf  1-5135  (another 
preparation  gave  shghtly  different  constants,  e.g.  df  0-855, 
nf  1-5124).  This  hydrocarbon  is  fairly  stable  at  160°;  on  oxida¬ 
tion  by  permanganate,  it  is  converted  into  dimethylmalonic  acid 
and  acetic  acid.  When  its  solution  in  acetic  acid  is  saturated  with 
hydrogen  chloride,  it  is  converted  in  the  course  of  one  hour  into 
1 :  2-dimethyl-4-ethylbenzene  (b.  p.  186—187°,  df  '2  0*8777,  df  0-874, 
nf05  1-50103,  05  1*50489,  nf05  1-51606,  nf'm  1-52531,  nf  1-5027), 

which  was  prepared  for  comparison  from  4-o-xylyl  methyl  ketone 
by  reduction  with  amalgamated  zinc  and  hydrochloric  acid. 
1  :  l-DimethylA-n-propyl-A^-cyclohexadienA-ol  and  1  :  l-dimetkylA- 
n-propylidene-k2'5-cyclohexadiene  could  not  be  fully  purified  (b.  p. 
95 — 105710  mm.  and  83 — 85°,  respectively).  The  crude  alcohol 
was  converted  into  1  : 2- dimethyl-4 -w-propylbenzene  by  the  addition 
of  a  drop  of  concentrated  hydrochloric  acid  to  a  solution  in  acetic  acid, 
and  the  hydrocarbon  identified  by  comparing  its  physical  properties 
(b.  p.  201—203°,  df85  0-8718,  df  0-866,  nf7  1-49504,  nf7  1-49881, 
nf'7  1-50920,  nf'7  1-51784,  nf  1-4955)  with  those  of  a  specimen  pre¬ 
pared  by  reducing  4t-o-xylyl  ethyl  ketone.  This  ketone,  b.  p.  258 — 
262°,  was  obtained  by  the  action  of  propionyl  chloride  and  aluminium 
chloride  on  o-xylene,  and  was  characterised  by  means  of  its  semi- 
carbazone ,  m.  p.  192 — 193°. 

1:1:3:  ii-Tetramethyl-^^-cyclohexadienA-ol,  needles,  m.  p. 
50*5 — 51-5°,  was  obtained  like  its  lower  homologues,  but  could 
not  be  converted  into  the  corresponding  semibenzene  owing  to 
the  ease  with  which  this  substance  passed  into  its  aromatic  iso- 
meride,  durene.  From  1:1:  34rimethylA-ethyl-/\2:5~cyc\ohexa- 
dienA-ol  (m.  p.  47 — 48°),  however,  1:1:  3-trimethylA-ethyl- 
A2:5-cyclo hexadiene  (b.  p.  85 — 86°,  df7  0-8844,  df  0-879,  nf'7  1-51470, 
nf7  1*51931,  nf7  1-53230,  nf'7  1-54371,  nf  1-5160)  was  obtained 
by  the  usual  means.  It  was  converted  by  hydrochloric  acid  in 
the  presence  of  acetic  acid  into  4-ethyl-i^-cumene. 

The  following  physical  constants  are  recorded  for  1  :  1  :  2  :  4- 
tetramethyl-A2 : 5 -cy clohexadienA-ol :  b.  p.  90 — 95°,  m.  p.  below 
20°,  dr  0*9333,  df  0  925,  nf1 1*48376,  nf1  1*48685,  nf1  1*49502,  nf1 
1*50176,  nf  1*4824.  On  treatment  with  acids  it  yields  1:1:2- 
trimethyl-4:-methylene-&2’5-cyclohexadiene  (b.  p.  60 — 65°/15  mm.,  df'7 
0*8735,  df  0*866,  nf7 1*51331,  nf7 1*51813,  nf7 1*53213,  nf7  1*54435, 
nf  T5139),  which  readily  passes  into  a  polymeride.  The  isomeric 
aromatic  hydrocarbon  isodurene  is  best  obtained,  therefore,  from 
the  alcohol. 
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1  :  1  :  3  :  4  :  $-Pentamethyl-N2'5-cyc\ohexadien-4:-olf  b.  p.  85 — 
95°/12  mm.,  on  dehydration  gives  1:1:3:  GAetramethylA-methylene- 
A‘2:6-cyclo hexadiene,  b.  p.  77°/12  mm.,  df2  0*8809,  df  0*877, 
rip  1*51235,  rip  1*51687,  rip  1*53006,  rip  1*54172,  rif  1*5147, 
which  isomerises,  yielding  pentamethylbenzene.  1:1:3:  6-Te^ra- 
methylA-ethyl-A2 :5 -cy  clohexadienA-ol  could  not  be  purified  by 
distillation  owing  to  the  ease  with  which  it  passes  into  1:1:3:  6- 
tetramethylA-ethylidene-A?  r,-cyc\ohexadiene.  This  hydrocarbon  has 
the  following  constants  :  b.  p.  100 — 103°/18  mm.,  dp  0*8837, 
df  0*880,  rip  1*51028,  rip  1*51452,  rip  1*52702,  ^  1*53796, 
rif  1*5125. 

The  main  product  of  the  action  of  sodium  hydroxide  and  chloro¬ 
form  on  hemimellithenol  is  1:2:  6-trimethyl-l-dichloromethyl-&2::> - 
cyclohexadienA-one,  m.  p.  107*5 — 108*5°,  which  gives  a  semi- 
carbazone,  m.  p.  218°,  and  a  p-nitrophenylhydrazone ,  m.  p.  190 — 
191°.  6- Hydroxy-2  :  3  :  4:-trimethylbenzaldehyde  is  a  by-product  in 

the  reaction.  It  melts  at  77 — 78°  and  yields  a  semicarbazone , 
which  turns  yellow  at  130°  but  does  not  melt  at  280°.  Magnesium 
and  methyl  iodide  convert  the  chloro-ketone  into  1:2:4:  6-tetra- 
methyl-\-dichloromethyl-/i?  5 -cyclohexadienA-ol,  which,  however, 
is  partly  decomposed  during  the  isolation,  giving  1:2:  3 -trimethyl- 
5-di-(o-chloroethylbenzene ,  for  which  the  following  constants  are 
recorded  :  b.  p.  155 — 159°/19  mm.,  df8  1*1424,  df  1*144,  na  1*53900, 
Tin  1*54310,  np  1*55494,  rif  1*5439.  On  reducing  the  above  chloro- 
alcohol,  two  substances  are  obtained,  the  normal  product, 
1  :  1  :  2  :  4  :  S-pentamethyl-l^^-cyclohexadienA-ol,  having  partly 
undergone  dehydration  with  the  formation  of  1:1:2:  6-tetra - 
methylA-methylene-A2'5-cyclohexadiene,  which,  when  pure,  has 
the  following  constants  :  b.  p.  89 — 90°/ 15  mm.,  df3  0*8765, 
df  0*879,  rif"2  1*50884,  nf*  1*51350,  rif2  1*52660,  rip  1*53830, 
rif  1  *5149.  When  warmed  with  acetic  acid  and  sulphuric  acid, 
this  hydrocarbon  undergoes  isomeric  change  with  the  formation  of 
pentamethyl  benzene.  C.  K.  I. 

Constitution  of  Benzene.  Ronald  Fraser  (T.,  1922,  121, 
188—196). 

The  Action  of  Sulphuryl  Chloride  on  Organic  Substances. 
I.  Simple  Monosubstituted  Benzenes.  Thomas  Harold 
Durrans  (T.,  1922,  121,  44 — 49). 

The  Existence  and  Reactions  of  Positive  Halogen  attached 
to  Carbon  in  Aromatic  Compounds.  Ben  H.  Nicolet  (J. 
Amer.  Chem.  Soc.,  1921,  43,  2081 — 2084). — 3-Iodo-_p-toluidine, 
4-iodoaniline,  aceto-3-bromo-_p-toluidide,  and  3-iodo-4-hydroxy- 
benzoic  acid  when  boiled  with  10%  hydrochloric  acid  are  hydro¬ 
lysed  with  a  readiness  decreasing  in  the  order  named,  in  such  a 
way  that  in  part  they  replace  their  halogen  by  hydrogen  and  in 
part  give  di-  or  tri-halogenated  derivatives.  This  is  considered 
to  be  the  best  evidence  yet  offered  for  the  existence  of  positive 
halogen  attached  to  carbon  in  the  benzene  nucleus.  It  will  be 
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noticed  that,  in  all  cases,  the  halogen  is  in  a  position  ortho  or  para 
to  a  strongly  negative  group.  In  similar  compounds,  iodine  is 
more  positive  than  bromine,  and  more  positive  in  ortho-  than  in 
para-compounds.  Alkali  is  much  less  effective  than  acid  in 
removing  such  positive  halogens.  In  the  presence  of  stannous 
chloride  and  acid,  the  halogen  is  abnormally  readily  removed,  but 
resubstitution  is  prevented.  W.  G. 

The  Action  of  Pyrosulphuryl  Chloride  on  Toluene.  Wilhelm 
Steinkopf  and  Kurt  Buchheim  (Ber.,  1921,  54,  2963 — 2968). — 
Pyrosulphuryl  chloride  reacts  with  toluene  at  60°  with  evolution 
of  hydrogen  chloride  and  sulphur  dioxide.  The  reaction  product 
is  a  mixture  from  which  the  following  substances  have  been 
isolated  :  Toluene-^)-sulphonic  acid,  toluene-^p-sulphonyl  chloride, 
a  mixture  of  dichlorotoluenes,  and  4:-chloro-3  :  4' -ditolylsuljphone, 
fine  needles,  m.  p.  136°,  which  is  also  formed  by  the  interaction 
of  o-chlorotoluene  and  toluene-^? -sulphonyl  chloride  dissolved  in 
light  petroleum  in  presence  of  aluminium  chloride  at  55°. 

A  vigorous  reaction  ensues  when  toluene  is  added  to  a  mixture 
of  pyrosulphuryl  chloride  and  aluminium  chloride  at  — 5°  to  0°, 
with  formation  of  toluene-^p-sulphonic  acid,  o-  and  ^-chlorotoluene, 
^-ditolylsulphone,  and  a  substance ,  needles,  m.  p.  215 — 217°, 
containing  chlorine  but  no  sulphur.  F.  M.  R. 


Hydrogenated  Naphthalenes  and  their  Transformations.  I. 

G.  Schroeter  (Annalen,  1922,  426,  1 — 17). — [With  G.  Vossen.] — 
The  condensation  between  chloral  and  methyl  malonate  leads  to 
the  formation  of  methyl  0:3:  3 -dicyclo- A1- octene- 3  :  1-dione- 
2:4:6:  S-tetracar  boxy  late  (I),  which  can  be  converted  by  hydro¬ 
lysis  and  reduction  into  0:3:  3-dicyclooc£cme-3  :  1-dione,  0:3:3- 
dicyclo-ocfome-3  : 1-diol ,  and,  finally,  0:3:  3-dicyclo octane  (II) 
(b.  p.  138°,  df  0-8817,  nf  P46632)  : 


co<C(C02Me)=C-CH(C02Me)>co_>co<CH2-CH-CH2>co_> 
CH(C02Me)-CH-CH(C02Me)  CH2-CH-CH2 

(I-) 

HO-CH<CH2’VH'CH2>CH-OH  — >  CH2<CH2'9 H'c Ha>CH2  (II.) 

ch2-ch-ch2  ch2-ch-ch2 


Closely  related  to  this  hydrocarbon  (II)  are  the  hydrogenated 
naphthalenes,  certain  of  which,  moreover,  are  more  easily  and 
cheaply  prepared. 

[With  F.  Stahl,  H.  Haehn,  and  C.  Prigge.]— Full  working 
details  are  given  of  the  preparation  of  tetrahydronaphthalene  by 
reducing  naphthalene  by  means  of  hydrogen  at  180 — 200°  and 
5 — 15  atmospheres  in  the  presence  of  nickel.  The  hydrocarbon, 
purified  by  regeneration  from  its  sulphonic  acid,  has  b.  p.  100 — 
101°/25  mm.,  206*5°  (corr.)/755  mm.,  df  0*971,  rif  1*5434. 

C.  K.  I. 
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Hydrogenated  Naphthalenes  and  their  Transformations. 
II.  Nitro-  and  Amino-derivatives  of  Tetrahydronaphthalene. 

G.  SCHROETER  [with  E.  KlNDERMANN,  C.  DlETRICH,  C.  BEYSCHLAG, 
Cl.  Fleischhauer,  E.  Riebensahm,  and  C.  Oesterlin]  (Annalen, 
1922,  426,  17 — 83). — This  paper  describes  the  nitration  of  tetra¬ 
hydronaphthalene,  the  reduction  of  various  mono-,  di-,  and  tri- 
nitro -derivatives,  and  the  nitration  of  the  acetyl  derivatives  of 
the  amines  so  obtained.  The  orientations  of  a  considerable  number 
of  isomeric  nitro -compounds,  amines,  and  nitroamines  are  definitely 
established. 

The  mononitration  of  tetrahydronaphthalene,  using  a  mixture 
of  nitric  and  sulphuric  acids,  leads  to  the  formation  of  both  1-  and 
2 -nitro -tetrahydronaphthalene  which  may  be  separated  by  frac¬ 
tional  distillation  and  “freezing  out”  the  fractions  or  by  taking 
advantage  of  the  fact  that  the  2-nitro-compound  is  more  easily 
reduced  than  its  isomeride  to  an  amino -derivative.  1 -Nitro -ar¬ 
te  trahydronaphthalene  has  m.  p.  34°,  b.  p.  157°/13  mm.,  d%  T1757 
and  the  2-compound,  m.  p.  31*4°,  b.  p.  169°/13  mm.,  d%  1*1762. 
On  dinitration,  tetrahydronaphthalene  yields  a  mixture  of  1:2- 
dinitro-3iV-tetrahydronaphthalene  (m.  p.  102 — 103°)  and  1  :  3 -dinitro- 

-tetrahydronaphthalene  (m.  p.  95°)  which  may  be  separated  by 
crystallisation  from  concentrated  sulphuric  acid,  in  which  the 
former  is  less  soluble.  The  orientation  of  the  1  :  2 -compound 
rests  on  its  reduction  to  ar- tetrahydro-1  :  2-naphthylenediamine 
and  1-nitro-ar-tetrahydro-p-naphthylamine  (see  below),  and  that  of 
the  1  :  3-isomeride  on  its  oxidation  to  3  :  5-dinitrophthalic  acid 
and  its  reduction  to  the  1  :  3-diamine  and  the  l-nitro-3-amino- 
compound  (see  below).  Another  oxidative  fission  which  the 
1  :  3-dinitro-compound  undergoes  with  nitric  acid  leads  to  the  form¬ 
ation  of  p-o -carboxytrinitrophenylpropionic  acid ,  which  decomposes 
violently  on  heating  and  is  characterised  by  analysis  of  its  potassium 
hydrogen  salt.  1  :  3-Dinitro-ar-tetrahydronaphthalene  cannot  be 
further  nitrated,  but  the  1  :  2-isomeride  may  be  converted  into 
1:2:  4:-trinitro-8bT -tetrahydronaphthalene,  m.  p.  94*5 — 95°,  the  struc¬ 
ture  of  which  is  established  by  its  conversion  into  the  triamino- 
derivative  (see  below).  The  other  possible  isomeride,  namely, 
1:2:  3-trinitro-ar-tetrahydronaphthalene  is  not  produced  by  direct 
nitration. 

1  :  1-Hydrazo-dbV-tetrahydronaphthalene,  which  is  obtained  by 
reducing  1 -nitro -ar-tetrahydronaphthalene  by  means  of  zinc  dust 
and  alkali,  forms  colourless,  slender  needles,  m.  p.  181 — 183°,  and 
on  oxidation  by  permanganate  is  converted  quantitatively  into 
1  :  1-azo-ar -tetrahydronaphthalene.  The  latter,  which  crystallises  in 
glistening,  red  needles,  m.  p.  190 — 191°,  may  also  be  obtained 
along  with  1  :  \-azoxy-&x -tetrahydronaphthalene,  yellow  needles,  m.  p. 
184°,  by  reduction  of  the  nitro -compound  with  zinc  and  alkali 
hydroxide  under  less  energetic  conditions.  The  benzidine  conver¬ 
sion  applied  to  hydrazotetrahydronaphthalene  gives  rise  to  4:4'- 
diamino- 1  :  V -di-&r-tetrahydronaphthyl,  m.  p.  153 — 154°,  the  hydro¬ 
chloride  ,hy  dr  obromide,  sulphate,  and  phosphate  of  which  are  described. 
The  corresponding  diazonium  salt  gives  substantive  dyes  on  coupling 
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with  naphthionie  acid,  Neville  and  Winthers’s  a-naphtholsulphonic 
acid,  crocein  acid,  H-acid,  salicylic  acid,  chromotropic  acid, 
4  4  p-aminonaphtholsulphonic  acid  ”  and  G-acid,  4  :  4 ' -dihydrazino- 
1  :  V -di-ar-tetrahydronaphthyl,  on  reduction  by  means  of  stannous 
chloride,  and  4  :  4' -diethoxy -1  :  1' -di-&Y-tetrahydronaphthyl}  colourless 
needles,  m.  p.  173°,  on  decomposing  with  ethyl  alcohol.  A  basic 
by-product,  consisting  of  colourless  needles,  m.  p.  216°,  and  giving 
a  hydrochloride  which  is  easily  soluble  in  water,  is  obtained  in 
the  preparation  of  4  :  4' -diamino -1  :  l'-di -ar- tetrahydronaphthyl. 
Apparent ly  it  is  1  :  V -diamino-2  :  2' -di-az-tetrahydronaphthyl,  because 
when  heated  its  hydrochloride  yields  ammonium  chloride  and  a 
carbazole-like  base  which  may  be  separated  in  the  form  of  its 
picrate. 

ar-Tetrahydro-a-naphthylamine  and  ar-tetrahydro-p -naphthyl- 
amine  are  obtained  from  the  corresponding  nitro- compounds  by 
catalytic  reduction,  and  may  also  be  obtained  by  reducing  the 
crude  mononitration  product  of  tetrahydronaphthalene  and  separ¬ 
ating  the  isomeric  bases  by  taking  advantage  of  the  differences  of 
solubility  of  their  hydrochlorides  in  water,  their  methanedisul- 
phonates  in  96%  alcohol,  and  the  difference  in  the  ease  with  which 
the  bases  are  acetylated.  ar-Tetrahydro-a-naphthylamine,  b.  p. 
146° /12  mm.,  gives  a  hydrochloride  which  is  more  easily  soluble 
than  that  of  the  p-derivative,  and  a  methanedisulphonate  which 
forms  colourless  leaflets  soluble  in  20  parts  of  hot  water,  60  parts 
of  cold  water,  and  about  six  times  as  soluble  in  alcohol  as  the 
p-compound.  With  phthalic  anhydride,  the  base  gives  a  phthalamic 
acid}  C10H11*NH*CO#C6H4*CO2H,  colourless  needles,  m.  p.  182 — 
184°  (decomp.),  which  on  heating  passes  into  the  phthalimide 
(needles,  m.  p.  148 — 150°)  by  loss  of  water.  ar-Tetrahydro-a- 
naphthylamine  is  more  easily  acetylated  than  the  P-compound, 
and  its  acetyl  derivative  (m.  p.  156°)  on  methylation  by  the  action 
of  methyl  sulphate  on  its  sodio -derivative  gives  the  acetyl  derivative 
of  &r-tetrahydro-cc-naphthylmethylamine,  which  has  m.  p.  70 — 72° 
and  b.  p.  182 — 185° /II  mm.  The  hydrochloride  and  sulphate  of 
ar-tetrahydro-p-naphthylamine  (b.  p.  147 — 148°/13  mm.,  m.  p. 
38*5 — 39*5°)  are  sparingly  soluble  in  cold  water  and  the  methane- 
dithionate  is  rather  sparingly  soluble  in  alcohol.  The  phthalamic  acid 
forms  glistening  needles,  m.  p.  156*5 — 158*5°,  and  the  phthalimidey 
needles,  m.  p.  169 — 171°.  The  acetyl  derivative  (m.  p.  102 — 104°) 
on  methylation  yields  the  acetyl  derivative  of  &T-tetrahydro-$- 
naphthylmethylamine ,  needles,  m.  p.  67 — 69°. 

The  preparation  of  aceto-4-mtro-ar-tetrahydro-a-naphthalide 
by  nitration  of  aceto-ar-tetrahydro-a-naphthalide  has  been  described 
by  Green  and  Rowe  (T.,  1918,  113,  958),  but  it  is  now  shown  that 
aceto-2-nitro-&T-tetrahydro-a.-naphthalide  (colourless  needles,  m.  p. 
184r— 185°)  and  aceto-S-nitro-dbT-tetrahydro-cc-naphthalide  (colourless 
needles,  m.  p.  193°)  are  formed  as  by-products.  2-Nitro-^v-tetra- 
hydro-cc-naphthylamine ,  which  is  obtained  by  hydrolysis  of  its 
acetyl  derivative,  forms  orange  needles,  m.  p.  87 — 88°.  Its  con¬ 
stitution  rests  on  its  relationship  to  ar-tetrahydro-1  :  2-naphthylene- 
diamine  (see  later).  3-Nitro-8bY-ietrahydro-<x-naphthylamine ,  prepared 
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by  hydrolysis  of  its  acetyl  compound,  forms  yellow  leaflets,  m.  p. 
78°.  It  is  identical  with  the  product  obtained  by  regulated  reduc¬ 
tion  of  1  :  3-dinitro-ar-tetrahydronaphthalene. 

The  course  pursued  by  the  nitration  of  aceto-ar-tetrahydro-^- 
naphthalide  varies  with  the  conditions.  If  glacial  acetic  acid  is 
the  solvent,  aceto-3-nitro~dbr4etrahydro-$-naphthalide,  long,  yellow 
needles,  m.  p.  134 — 135*5°,  is  the  main  product,  whilst  aceto- 1- 
nitro-eir-tetrahydro-$-naphthalide ,  colourless  needles,  m.  p.  128—129°, 
is  produced  only  in  small  amount.  On  the  other  hand,  if  the 
nitration  is  carried  out  in  the  presence  of  concentrated  sulphuric 
acid,  the  main  product  is  aceto-4:-nitro-eLT4etrahydrO’$-naphthalide, 
which  forms  long,  colourless  needles,  m.  p.  194°,  whilst  the  3-nitro¬ 
compound  is  a  by-product.  3-Nitro-&Y4etrahydro-$-naphthylamine , 
the  constitution  of  which  follows  from  its  reduction  to  the  diamine 
(see  below),  forms  long,  red  needles,  m.  p.  125 — 127°.  1  -Nitro- 

&x4etrahydro-$-naphthylamine,  red  needles,  m.  p.  96°,  is  obtained, 
not  only  by  hydrolysis  of  its  acetyl  derivative,  but  also  by 
partial  reduction  of  1  :  2-dinitro-ar-tetrahydronaphthalene.  The 
structure  assigned  is  based  on  its  reduction  to  the  diamine  which 
is  known.  4-Nitro-dbT4etrahydro-$-naphthylaminei  m.  p.  55°,  obtained 
by  hydrolysis  of  its  acetyl  compound,  is  identical  with  the 
substance  produced  by  partial  reduction  of  1  :  3-dinitro-ar-tetra- 
hydronaphthalene.  1-Nitro-ar-tetrahydronaphthalene  is  obtained 
when  the  amino -group  is  eliminated  by  diazotisation  and  subsequent 
reduction. 

Aceto-\  :  3-dinitro-&r4&rahydro-$-naphthalide ,  colourless  needles, 
m.  p.  189 — 191°,  is  produced  by  further  nitration  of  aceto- 1-nitro- 
ar-tetrahydro-P-naphthalide  and  aceto-3-nitro-ar-tetrahydro-P- 
naphthalide  and  as  a  by-product  in  the  dinitration  of  aceto-ar- 
tetrahydro-P-naphthalide.  When  it  is  prepared  from  the  3-nitro¬ 
compound  an  isomeride,  012H1305N8,  of  unknown  constitution  and 
having  no  definite  melting  point  (decomp,  at  about  215°)  is  also 
formed.  1  :  3-Dinitro-8bT4etrahydro-$-naphthylamine,  which  forms 
yellow  needles,  m.  p.  166 — 168°,  is  obtained  by  hydrolysing  the 
acetyl  compound.  On  reduction,  it  yields  1:2:  3-triamino-ar- 
tetrahydronaphthalene  (below). 

Aceto-3  :  ^-dinitro-dbYdetrahydro-fi-naphthalide,  needles,  m.  p.  175 — 
177°,  is  the  main  dinitration  product  of  aceto-ar-tetrahydro-^- 
naphthalide,  and  is  also  obtained  by  nitration  of  aceto-4-nitro- 
ar-tetrahydro-P-naphthalide.  On  hydrolysis,  it  yields  3  : 4 -di- 
nitro-&r4etrahydro-$-naphthylamine,  which  melts  at  157°  and  on 
reduction  is  converted  into  *  1:2:  3-triamino-ur-tetrahydro- 

naphthalene. 

ar-T etrahydro-2  :  3-naphthylenediamine  (for  formation,  see  above) 
has  m.  p.  135 — 136°  and  b.  p.  165°/13  mm.  Its  hydrochloride 
crystallises  in  glistening  leaflets.  With  acetic  acid  it  forms  2- 
methyl-$$-&Y4etrahydronaphthiminazole  (m.  p.  251 — 252°)  and  with 
phenanthraquinone  2  :  3-&T4etrahydronaphthylenphenanthrazine, 

Ci0H8<N;?  96^4,  (m.  p.  214 — 216°).  Acetyl-wc4etrahydro-\  :  2- 
naphthylenediamine ,  m.  p.  149 — 151°,  on  acetylation  yields  the 


i.  126 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


diacetyl  derivative,  and  on  hydrolysis  gives  the  free  diamine,  which 
forms  a  phenanthrazine ,  m.  p.  222*9 — 230°. 

RT-Tetrahydro-l  :  3-naphthylenediamine ,  prepared  by  reduction  of 
the  dinitro- compound,  forms  pearly  leaflets,  m.  p.  84 — 85°,  b.  p. 
199 — 202°/10  mm.  Its  1  -acetyl  derivative,  obtained  from  3-nitro- 
aceto-ar-tetrahydro-a-naphthalide,  has  m.  p.  173°,  and  its  3-acetyl 
derivative,  prepared  from  aceto-4-nitro-ar-tetrahydro-p-naphthalide, 
has  m.  p.  110 — 1110.  The  diacetyl  derivative,  obtained  by  acetyla¬ 
tion  of  any  of  the  above  three  substances,  forms  small,  fila- 
mental  needles,  m.  p.  245 — 246°.  The  monoacetyl  derivative  of 
ar-tetrahydro-1  : 4-naphthylenediamine  is  prepared  by  reducing 
aceto-4-nitro-ar-tetrahydro-a-naphthalide,  and  has  m.  p.  154 — 
156°. 

1:2:  3-Triamino-dbT-tetrahydronaphthalene ,  which  is  produced  by 
reduction  of  3  :  4-dinitro-  or  1  :  3 -dinitro -ar-tetrahydro -p-naphthyl- 
amine,  is  unstable  in  air,  but  yields  a  crystalline  hydrochloride , 
and  a  triacetyl  derivative  which  forms  microscopic,  white 
needles,  m.  p.  285°.  1:2:  4:-Triamino-a,T-tetrahydronaphthalene  is 

obtained  by  reducing  the  1:2:  4-trinitro-compound  or  the  2  :  4- 
dinitro- 1- amino- derivative  (see  above).  This  base  is  also  unstable, 
but  its  triacetyl  derivative  forms  small  needles,  m^p.  315°. 

C.  K.  I. 

Hydrogenated  Naphthalenes  and  their  Transformations. 
III.  Tetrahydronaphthalenesulphonic  Acids,  Tetrahydro- 
naphthols,  and  their  Derivatives.  G.  Schroeter  [with  Svanoe, 
H.  Einbeck,  H.  Geller,  and  E.  Riebensahm]  ( Annalen ,  1922,  426, 
83 — 160). — Both  ar- tetrahydronaphthalene- 1-sulphonic  acid,  which 
has  been  prepared  already  by  an  indirect  process  by  Morgan, 
Micklethwait,  and  Winfield  (T.,  1904,  85,  736),  and  ar-tetrahydro- 
naphthalene-2-sulphonic  acid  (hitherto  unknown)  are  obtained  as 
their  chlorides  when  chlorosulphonic  acid  is  allowed  to  react  with 
tetrahydronaphthalene.  On  the  other  hand,  concentrated  sulphuric 
acid  gives  chiefly  the  2-sulphonic  acid,  4 — 7%  of  the  1-sulphonic 
acid  being  produced  simultaneously.  Both  sulphonic  acids  on 
fusion  with  alkalis  yield  the  corresponding  tetrahydronaphthols, 
and  the  sulphonyl  chlorides  on  reduction  give  the  tetrahydro- 
naphthyl  thiols.  The  sulphonation  of  tetrahydronaphthalene, 
therefore,  opens  the  way  to  the  preparation  of  a  large  number  of 
new  aromatic  compounds. 

3bT-Tetrahydronaphthalene-2-sulphonic  acid  separates  with  2H20 
(m.  p.  75°),  its  sodium  salt  with  1H20,  and  its  lead  salt  with  1H20, 
which  is  given  off  at  130°.  The  barium  and  ammonium  salts 
crystallise  in  the  anhydrous  condition  in  glistening  leaflets.  The 
acid  chloride}  m.  p.  58°,  b.  p.  197 — 200°/18  mm.,  is  obtained  when 
phosphorus  pentachloride  acts  on  the  acid,  and  on  treatment  with 
10%  ammonia  passes  into  the  amide ,  m.  p.  135 — 137°.  The  anilide , 
prepared  in  similar  manner,  has  m.  p.  155 — 156°. 

The  mixtures  obtained  when  chlorosulphonic  acid  is  used  for 
the  sulphonation  may  be  separated  by  crystallisation  of  the  acids 
from  chloroform,  the  1-sulphonic  acid  separating  first,  or  by  pre- 
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cipitating  the  lead  salt  of  ar-tetrahydronaphthalene-l-sulphonic 
acid  by  adding  aqueous  lead  acetate  to  a  concentrated  solution  of 
the  acids,  or  by  dissolving  the  sulphonamides  in  warm  N- sodium 
hydroxide,  from  which  the  sodium  salt  of  the  2-sulphonamide 
separates  on  cooling.  The  mixture  of  acid  chlorides  may  also  be 
reduced  by  means  of  zinc  and  hydrochloric  acid  to  the  ar -tetra- 
hydronaphthylthiols ,  the  sodium  salts  of  which  on  condensation 
with  sodium  chloroacetate  give  the  sodium  salts  of  the  ar- tetrahydro- 
naphthylthiolacetic  acids.  The  ammonium  salt  of  the  2 -compound 
is  sparingly  soluble  and  is  precipitated  if  ammonium  chloride  is 
added.  sx-Tetrahydronaphthyl-2-thiolacetic  acid  forms  colourless 
needles,  m.  p.  78 — 80°;  it  may  be  prepared  from  pure  ar- tetra- 
hydronaphthalene-2 -sulphonyl  chloride,  ar -Tetrahydronaphthalene- 
l-thiolacetic  acid  crystallises  as  glistening  plates,  m.  p.  133 — 135°. 
ar-Tetrahydronaphthyl-2-thiolacetic  acid  forms  a  green  solution  in 
fuming  sulphuric  acid;  on  diluting,  boiling,  and  making  alkaline 
with  sodium  hydroxide,  the  sodium  salt  of  bis-ar -tetrahydrothio- 
naphthendisulpkonic  acid , 

SO3Na-C10H9<^“>C:C<^o>C10H9-SO3Na, 
is  precipitated. 

When  a-naphthol  is  reduced  by  means  of  two  molecules  of 
hydrogen  at  200°  in  the  presence  of  nickel,  the  product  consists  of 
about  10%  of  a-ketotetrahydronaphthalene,  25 — 30%  of  ar- tetra- 
hydro- a-naphthol  and  a  large  quantity  of  tetrahydronaphthalene. 
At  low  temperatures,  the  ketone  is  the  main  product,  and  it  seems 
probable  that  it  forms  an  intermediate  stage  in  the  production  of 
the  hydrocarbon.  On  reduction  by  means  of  sodium  and  alcohol 
in  moist  ether,  the  ketone  yields  ac-tetrahydro- a-naphthol.  ac - 
Tetrahydro-jB-naphthol  is  the  chief  product  of  reduction  (by  the 
catalytic  method)  of  p-naphthol. 

ar-Tetrahydronaphthalene-2-sulphonic  acid  is  therefore  a  valuable 
starting  point  in  the  preparation  of  ar- tetrahydro-P-naphthol  and 
its  derivatives.  ar-Tetrahydro-P-naphthol  forms  a  methyl  ether , 
b.  p.  129 — 131°/11  mm.,  prepared  by  the  use  of  methyl  sulphate, 
an  acetate ,  b.  p.  158°/14  mm.,  obtained  using  acetic  anhydride, 
and  a  crystalline  benzoate ,  prisms,  m.  p.  96°,  b.  p.  220 — 222° /10  mm., 
which  is  prepared  by  digesting  the  phenol  with  benzoyl  chloride 
and  pyridine.  On  sulphonation,  ax-tetrahydro-^-naphthol-3-sulphonic 
acid  is  produced.  It  forms  needles  (2H20),  m.  p.  92°,  yields  a 
sparingly  soluble  sodium  salt,  and  a  barium  salt  (C20H22  S208Ba), 
gives  strongly  coloured  azo-dyes  with  the  diazonium  salts  of  p-nitro- 
aniline,  sulphanilic  acid,  and  naphthionic  acid,  and  when  heated  with 
hydrochloric  acid  generates  ar-tetrahydro-P-naphthol.  2-Methoxy - 
a,T-tetrahydronaphthalene-3-sulphonic  acid ,  m.  p.  107°,  is  obtained 
by  sulphonating  the  above-mentioned  methyl  ether.  \-Bromo-ax- 
tetrahydro-$-naphtliol ,  m.  p.  74°,  may  be  prepared  either  by  direct 
bromination  of  ar-tetrahydro-P-naphthol  in  carbon  tetrachloride, 
or  by  desulphonation  (using  hydrochloric  acid)  of  l-6romo-ar- 
tetrahydro-$-naphthol~3-sulphonic  acid  (sodium  salt,  crystallises  with 
3H20)  which  is  produced  by  sulphonation  of  1-bromo-ar-tetrahydro- 
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(3-naphthol,  or,  alternatively,  by  bromination  of  ar-tetrahydro-p- 
naphthol-3-sulphonie  acid.  On  dibromination,  ar-tetrahydro-p- 
naphthol  yields  1  :  3-dibromo-ax4etrahydro-^-naphthol ,  m.  p.  37°, 
b.  p.  198 — 201°/15  mm.,  which  may  also  be  prepared  by  the  action 
of  bromine  on  ar-tetrahydro-(3-naphthol-3-sulphonic  acid  or  on 
l-bromo-ar-tetrahydro-P-naphthol-3-sulphonic  acid,  and  is  char¬ 
acterised  by  a  well- crystallising  acetate ,  m.  p.  87°.  l-Bromo-3- 
nitro-&r4etrahydro-$-naphthol,  long,  yellow  needles,  m.  p.  129°,  is 
obtained  by  treating  l-bromo-ar-tetrahydro-(3-naphthol-3-sulphonic 
acid  with  nitric  acid,  the  sulphonic  acid  group  being  replaced. 
The  sodium  salt  forms  red  leaflets,  and  the  methyl  ether ,  obtained 
with  the  aid  of  methyl  sulphate,  yellow  needles,  m.  p.  64°.  1  -Chloro- 

3-nitro-&T-tetrahydro-$-7iaphthol ,  which  forms  yellow  needles,  m.  p. 
96°,  is  obtained  by  chlorinating  ar- tetrahydro-p-naphthol-3-sulphonic 
acid  and  treating  the  crude  product  with  nitric  acid.  On  reduction 
by  stannous  chloride,  l-bromo-3-nitro-ar-tetrahydro-P-naphthol 
yields  a  mixture  of  \-bromo-3’amino-&T4etrahydro-$-naphthol>  which 
melts  at  127°  and  yields  a  hydrochloride ,  sulphate ,  and  nitrate 
sparingly  soluble  in  cold  water,  and  3-amino-&r4etrahydro-$-naphthol , 
which  crystallises  in  leaflets,  m.  p.  202°,  and  gives  a  hydrochloride 
and  a  nitrate  easily  soluble  and  a  sulphate  sparingly  soluble  in 
cold  water.  1  - Bromo-3-amino-2-methoxy-&r4etrahydronaphthalene , 
the  sulphate  of  which  crystallises  with  4H20,  is  obtained  by  reduc¬ 
tion  of  the  corresponding  nitro-compound.  3-Amino-ar-tetra- 
hydro-p-naphthol  may  also  be  prepared  by  hydrolysing  its  carbonyl 

derivative,  C10H10<Cq^>CO  (below),  m.  p.  196°.  The  piper onyl 

compound,  C10H10<C^^^>CH‘C6H4IO2CH2,  m.  p.  160°,  is  obtained 

from  the  amino -phenol  and  piperonal,  and  on  methylation  with 
methyl  sulphate  and  alkalis  yields  3-piperonylide?ieamino-2-methoxy- 
&r4etrahydronaphthalene ,  OMe*C10H10*NICH*C6H4IO2CH2,  m.  p.  120°, 
which  when  hydrolysed  gives  3-amino-2-methoxy-zx4etrahydro - 
naphthalene ,  m.  p.  86°.  l-Amino-ur-tetrahydro-(3-naphthol  is 
obtained  by  coupling  ar-tetrahydro-P-naphthol  with  sulphanilic 
acid  diazide  or  with  benzenediazonium  chloride  and  reducing  the 
azo-compound.  \-Benzeneazo-&r4etrahydro-$-naphthol ,  m.  p.  84°, 
gives  a  raowo&romo-substitution  product,  m.  p.  204°;  \-amino-&r- 
tetrahydro-^-naphthol  forms  colourless  leaflets,  m.  p.  148°,  and 
yields  a  crystalline  hydrochloride  and  sulphate.  An  isomeric  benzene - 
azo-dbT4etrahydro-$-naphthol}  m.  p.  110°,  is  occasionally  also  formed; 
on  reduction,  it  yields  '!-amino-SLT4etrahydro-$-naphthol ,  m.  p.  173°, 
the  sulphate  of  which  separates  from  2Ar-sulphuric  acid.  The 
carbonyl  derivative,  produced  by  heating  with  carbamide,  forms 
small,  red  needles,  m.  p.  188°;  it  lowers  the  melting  point,  189 — 
190°,  of  the  carbonyl  derivative  of  1-amino-ar-tetrahydro-p-naphthol, 
which  is  prepared  in  a  similar  manner.  \-Amino-2-methoxy-&r- 
tetrahydronaphthalene  is  produced  by  reducing  2-methoxy-a-naph- 
thylamine  (m.  p.  54°,  although  84°  is  the  m.  p.  recorded  in  the 
literature)  by  means  of  sodium  and  amyl  alcohol.  It  has  m.  p.  64°, 
b.  p.  195 — 200° /20  mm.,  and  on  hydrolysis  by  means  of  hydro- 
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chloric  acid  at  180 — 190°  yields  1-amino-ar-tetrahydro-p-naphthol. 
\-Nitro-sx-tetrahydronaphthalene-3-sulphonic  acid ,  which  may  be 
prepared  by  directly  sulphonating  1-nitro-ar-tetrahydronaphthalene, 
and  is  characterised  by  a  crystalline  amide ,  m.  p.  189°,  gives  ar- 
tetrahydro-oi-naphthylamine-3-sulphonic  acid  on  reduction  by  means 
of  stannous  chloride  or  by  iron  and  hydrochloric  acid,  but  the 
amino- acid  is  not  converted  into  4-amino-ar-tetrahydro-P-naphthol 
on  fusion  with  alkalis.  The  main  product  is  ar-tetrahydro-a- 
naphthylamine,  which  is  also  obtained  when  the  amino -sulphonic 
acid  is  condensed  with  p-toluenesulphonyl  chloride  before  fusing 
with  alkalis.  However,  4-acetylaminO‘&r-tetrahydro-$-naphthol ,  red 
needles,  m.  p.  222°,  is  readily  produced  by  the  diazo-reaction 
applied  to  4-acetylamino-ar-tetrahydro-p-naphthylamine  (1-acetyl- 
derivative  of  ar-tetrahydro-1  :  3-naphthylenediamine,  preceding 
abstract),  and  on  hydrolysis  by  means  of  fuming  hydrochloric 
acid  gives  4-amino-3LT-tetrahydro-$-naphthol,  leaflets,  m.  p.  177°, 
which  is  characterised  by  having  a  sparingly  soluble  hydrochloride. 
When  the  unseparated  mixture  of  1-  and  2-nitro-ar-tetrahydro- 
naphthalene  is  sulphonated  there  is  produced,  along  with  nitro- 
sulphonic  acid  described  above,  an  isomeride  having  a  much  more 
soluble  sodium  salt  and  consisting  in  all  probability  of  2-nitro-ax- 
tetrahydronaphthalene-4-sulphonic  acid.  It  forms  an  amide ,  m.  p. 
211 — 212°,  and  on  reduction  yields  ax-tetrahydro-$maphthylamine-4 - 
sulphonic  acid ,  the  hydrochloride  of  which  is  soluble  in  120  parts 
of  hot  water.  1  :  3-Dinitro-ax-tetrahydro-$-naphthol ,  yellow  needles, 
m.  p.  141°,  is  produced  by  adding  nitric  acid  (d  1-4)  to  a  solution 
of  ar- tetrahydro-p-naphthol  in  sulphuric  acid.  Its  salts  are  for 
the  most  part  sparingly  soluble  in  water,  the  sodium ,  potassium , 
ammonium ,  barium ,  and  lead  salts  being  easily  precipitated.  The 
dry  sodium  salt  on  heating  with  methyl  sulphate  in  toluene  yields 
1  :  3-dinitro-2-methoxy-8LT-tetrahydronaphthalene,  which  forms  colour¬ 
less  needles,  m.  p.  86-5°.  On  reduction  by  means  of  ethereal 
stannous  chloride,  1  : 3-dinitro-ar-tetrahydro-[3-naphthol  yields 

1- nitro-3-amino-dLY-tetrahydro-$~naphthol,  copper-coloured  needles, 

m.  p.  127°,  and  in  a  similar  way  the  nitro-methoxy-compound 
gives  \-nitro-3-amino-2-methoxy-ax-tetrahydronaphthalene ,  which  has 
m.  p.  117°,  and  forms  a  sparingly  soluble  hydrochloride .  1  :  3- 

Diamino-&r-tetrahydro-$-naphthol,  leaflets,  m.  p.  214 — 216°,  is 
obtained  when  the  dinitro-compound  is  reduced  by  alcoholic 
stannous  chloride,  and  1  :  3-diamino-2-methoxy-ax4etrahydronaph - 
thalene ,  prisms,  m.  p.  89°,  when  the  dinitro-methoxy-derivative  is 
treated  similarly  or  reduced  catalytically ;  its  hydrochloride  is 
obtained  as  a  colourless,  crystalline  precipitate  with  the  aid  of 
ethereal  hydrogen  chloride.  When  ar-tetrahydro-|3-naphthol  is 
heated  under  pressure  with  carbon  dioxide  in  the  presence  of  alkalis, 

2- hydroxy-&r4etrahydronaphthalene-3-carboxylic  acid ,  m.  p.  182°,  is 
produced.  Its  sodium  salt  crystallises  without  water  of  crystallisa¬ 
tion  and  its  calcium  salt  is  sparingly  soluble.  The  methyl  ester, 
obtained  by  direct  esterification,  has  m.  p.  42°,  b.  p.  179°/15  mm., 
and  forms  a  sparingly  soluble  sodium  compound,  ONa*C10H10*CO2Me ; 
the  ethyl  ester  is  a  liquid,  b.  p.  179°/13  mm.  Hydrazine  converts 
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the  methyl  ester  into  a  hydrazide ,  OH*C10H10*CO*N2H3,  m.  p.  146°, 
which  readily  condenses  with  acetone,  forming  an  iso propylidene 
hydrazone ,  HO'C^HjQ’CO’NH'NICMeg,  m.  p.  235°,  and  on  treatment 
with  nitrous  acid  yields  an  azide,  HO*C10H10*CO*N3,  m.  p.  99 — 100°, 
which  on  heating  eliminates  nitrogen  and  gives  the  carbonyl 
derivative  of  ar-tetrahydro-2  :  3-naphthylenediamine  mentioned 
above.  The  hydroxy-acid  also  yields  an  anilide ,  m.  p.  182 — 184°, 
an  acetyl  derivative,  OAc-C10H10-CO2H,  m.  p.  142 — 143°,  and 
a  nitro- derivative,  1  -nitro-2- hydroxy - ar- tetrahydronaphthalene-3-carb - 
oxylic  acid ,  m.  p.  200 — 202°,  which  on  catalytic  reduction  gives 
1  -amino -2 -hydroxy -ax -tetrahy dr onaphthalene-3 -carboxylic  acid .  The 
latter  has  m.  p.  208 — 210°,  and  is  characterised  by  a  sparingly  soluble 
hydrochloride ,  and  by  a  diacetyl  derivative,  NHAc*C10H9(CO2H)*OAc, 
m.  p.  180 — 181°,  which  is  prepared  by  acetylating  with  acetic 
anhydride  in  the  presence  of  a  trace  of  sulphuric  acid. 

4:-Amino-a,T-tetrahydro-cL-naphthol  may  be  obtained  by  reduction 
(using  stannous  chloride)  of  4  -  nitroso -ar- tetrahy  dr  o- a- naphthol 
(m.  p.  161 — 163°)  which  Green  and  Rowe  (T.,  1918,  113,  955) 
erroneously  supposed  to  be  4 -  nitro -ar- tetrahy dro- a- naphthol,  or 
by  coupling  ar-tetrahydro-a-naphthol  with  sulphanilic  acid  diazide 
and  reducing  the  ar-tetrahydro-fi-naphtholA-azobenzene-p-sulphonic 
acid  so  obtained  by  means  of  alkaline  hyposulphite.  The  base 
has  m.  p.  146*8°  and  b.  p.  208 — 210°/10  mm.  The  ethyl  ether 
(“  p  -  amino -ar-tetrahydronaphthyl  ethyl  ether,”  Jacobsen  and 
Turnbull,  A.,  1898,  i,  441)  may  be  obtained  by  ethylating  4-benzene- 
azo-ar-tetrahydro-a-naphthol  with  ethyl  bromide  and  alcoholic 
potassium  hydroxide  and  reducing  the  product  catalytically  in  the 
presence  of  nickel.  2-Amino-&r-tetrahydro-cc-naphthol ,  m.  p.  110 — 
111°,  is  readily  obtained  by  reducing  Green  and  Rowe’s  2-nitro- 
ar-tetrahydro-a-naphthol  (loc.  cit.);  its  hydrochloride ,  on  heating 

with  carbamide,  yields  a  carbonyl  derivative,  C10H10<Cq _ ^>CO, 

m.  p.  205°,  which  is  also  produced  when  ar-tetrahydro-a-naphthol- 
2-carboxylazide  (see  below)  is  heated  in  toluene.  3-Acetylamino-ax- 
tetrahydro-cc-naphthol ,  colourless  needles,  m.  p.  211°,  is  prepared 
by  hydrolysis  of  the  diazonium  salt  obtained  from  3-acetylamino- 
ar-tetrahydro-a-naphthylamine  (3-acetyl  derivative  of  ar-tetra- 
hydro-1  :  3-naphthylenediamine,  preceding  abstract).  On  hydro¬ 
lysis  with  fuming  hydrochloric  acid,  it  yields  3~amino-&v -tetra¬ 
hy  dro- u.-naphthol  which  forms  leaflets,  m.  p.  197°,  and  gives  a 
hydrochloride  crystallising  in  colourless  needles.  l-Hydroxy-&r~ 
tetrahydronaphthalene-2-carboxylic  acid,  m.  p.  165 — 166°,  is  obtained 
by  the  action  of  carbon  dioxide  under  pressure  on  ar-tetra- 
hydro-a-naphthol  in  the  presence  of  alkalis.  The  sodium  salt, 
OH*C10H10*CO2Na,3H2O,  crystallises  in  leaflets.  The  acetyl  deriv¬ 
ative,  OAc'C10H10*CO2H,  obtained  with  the  aid  of  acetic  anhydride, 
has  m.  p.  170° ;  the  methyl  ester,  OH*C10H10*CO2Me,  m.  p.  56°, 
b.  p.  190°/16  mm. ;  the  hydrazide,  OH-C10H10*CO‘N2H3,  m.  p.  205°  ; 
the  iso propylidenehydrazone,  OH‘C10H10*CO*NH*NICMe2,  m.  p.  136° ; 
and  the  azide,  OH*C10H10*CO*N3,  m.  p.  84°,  are  prepared  like  the 
isomerides  previously  mentioned.  C.  K.  I. 
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Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXIV.  The  Binary  Systems  of 
Anthracene  with  Nitro-derivatives  of  Benzene.  Robert 
Kremann  and  Robert  Muller  II  {Monatsh.,  1921,  42,  181 — 197 ; 
cf.  following  abstract). — In  the  order  of  diminishing  affinity  towards 
nitro-compounds,  the  hydrocarbons  as  yet  investigated  may  be 
arranged  in  the  following  order  :  naphthalene,  acenaphthene, 
phenanthrene,  and  benzene,  fluorene,  triphenylmethane,  and  di- 
phenylm ethane.  Examination  of  the  binary  systems  formed  by 
anthracene  with  nitro-derivatives  of  benzene  and  phenol  show  that 
anthracene  occupies  a  position  in  the  above  series  immediately 
before  tri-  and  di-phenylmethanes. 

The  positions  and  percentages  of  anthracene  corresponding  with 
the  eutectics  formed  by  the  binary  systems  of  anthracene  with 
nitrobenzenes  are:  o- dinitrobenzene,  110°,  12-5%;  m-dinitro- 
benzene,  84°,  8%;  p- dinitrobenzene,  146°,  35%;  2  :  4-dinitro- 
toluene,  66°,  9%;  2  :  4  :  6- trinitrotoluene,  75°,  6%.  The  system 
anthracene-1  :  3  :  5-trinitrobenzene  forms  a  compound  (1  mol.  :  1 
mol.),  m.  p.  165°,  which  gives  a  eutectic  with  trinitrobenzene  at 
112°  containing  4%,  and  a  eutectic  with  anthracene  at  162°  con¬ 
taining  51%,  of  anthracene. 

With  o-(_p-)nitrophenol,  anthracene  gives  a  eutectic  at  44° 
(106°)  containing  2%  (6%)  of  anthracene.  With  m-nitrophenol,  a 
compound  (1  mol.  :  1  mol.)  is  formed,  m.  p.  187°,  this  giving  with 
anthracene  at  186°  a  eutectic  containing  59%,  and  with  m-nitro¬ 
phenol  at  93°  a  eutectic  containing  3%,  of  anthracene.  The  system 
anthracene-2  : 4-dinitrophenol  forms  a  eutectic  at  101°,  con¬ 
taining  15*5%  of  anthracene.  T.  H.  P. 

Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXI.  The  Binary  Systems  of 
Triphenylmethane  with  Amines  and  Phenols.  Robert 
Kremann,  Friedrich  Odelga,  and  Othmar  Zawodsky  ( Monatsh ., 
1921,  42,  117 — 145;  cf.  Kremann  and  Wlk,  A.,  1919,  ii,  458). — 
The  binary  systems  formed  by  triphenylmethane  with  jo-toluidine, 
a-  and  (3-naphthylamines,  and  m-  and  p-phenylenediamines  exhibit 
only  simple  eutectics.  With  m-phenylenediamine,  two  liquid 
layers  are  formed  in  the  region  corresponding  with  20 — 91%  of 
triphenylmethane,  the  temperature  of  the  non- variant  equilibrium 
in  this  region  during  the  crystallisation  of  triphenylmethane  being 
81°.  Thus,  of  the  amines  examined,  only  aniline  gives  a  compound 
with  triphenylmethane ;  for  this  system  the  authors  find  the  maxi¬ 
mum  temperature  67*5°  and  for  the  eutectic  between  triphenyl¬ 
methane  and  the  compound,  67°  and  72%  of  triphenylmethane, 
whereas  Hartley  and  Thomas  (T.,  1906,  89,  1024)  found  7T6°, 
70°,  and  71-5%  of  triphenylmethane  respectively.  The  total 
affinity  between  triphenylmethane  and  aniline  is  undoubtedly 
slight  and  is  annulled  by  the  least  alteration  in  the  molecular 
character  of  the  amine. 

Like  diphenylmethane,  triphenylmethane  forms  no  compounds 
with  phenol,  a-  and  p-naphthols,  the  three  dihydroxybenzenes, 
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pyrogallol,  the  three  nitrophenols,  and  picric  acid.  Somewhat 
extensive  miscibility  gaps  in  the  liquid  condition  occur  in  the 
binary  systems  formed  by  triphenylmethane  with  resorcinol,  quinol, 
pyrogallol,  and  picric  acid,  and  in  some  cases  solid  solutions  appear 
to  be  formed  between  triphenylmethane  and  phenols. 

The  positions  of  the  eutectics  in  the  binary  systems  formed  by 
triphenylmethane  with  £>-toluidine,  a-  and  (3-naphthylamines,  and 
p-  and  ra-phenylenediamines  correspond  respectively  with  the 
following  temperatures  and  percentages  of  triphenylmethane  :  33°, 
36%;  37°,  33%;  72°,  75%;  87*5°,  97%;  60°,  3%. 

The  corresponding  results  for  the  binary  systems  formed  by 
triphenylmethane  with  phenols  are  :  Phenol,  31°,  26%  ;  p-naphthol, 
77°,  80%;  a-naphthol,  74°,  70%;  catechol,  80°,  82%;  resorcinol, 
87°,  94%;  quinol,  91°,  about  100%;  pyrogallol,  89°,  97*5%; 
o-nitrophenol,  36°,  30% ;  ra-nitrophenol,  80°,  76% ;  p-nitrophenol, 
86°,  92-5%.  In  some  cases,  it  cannot  be  decided  whether  the  pure 
components  or  saturated  mixed  crystals  of  the  solid  solutions  of 
the  two  components  take  part  in  the  eutectic.  The  latter  is  prob¬ 
able  in  the  systems  containing  the  two  naphthols,  since  mixtures  at 
some  distance  from  the  eutectic  solidify  at  temperatures  higher  than 
the  eutectic  temperature.  In  the  systems  containing  triphenyl¬ 
methane  and  ra-(p-)nitrophenol,  thermal  effects  occur  below  the 
eutectic  temperatures,  namely,  at  75°  (91°) ;  for  these  no  explanation 
is  advanced.  T.  H.  P. 

Preparation  of  Dihydroxyperylene.  Alois  Zinke  (Brit. 
Pat.  165771). — One  part  of  2  :  2'-dimethoxy-l  :  1'- dinaphthyl  or 
other  alkyl  derivative  of  dihy dr oxydi naphthyl  is  heated  with 
4  parts  of  aluminium  chloride  with  exclusion  of  moisture  for  two 
hours  at  140 — 150°.  The  molten  mass  is  treated  with  hydrochloric 
acid  and  the  dihydroxyperylene  formed  is  separated  and  purified 
by  reprecipitation  from  sodium  hydroxide  solution  or  glacial  acetic 
acid,  in  which  reagents  it  is  readily  soluble  with  an  intense  green 
fluorescence.  1  :  12 -Dihydroxyperylene  is  also  readily  soluble  in 
benzene  and  toluene,  but  sparingly  so  in  alcohol.  Its  solution  in 
aqueous  sodium  hydroxide  is  readily  oxidisable  to  the  quinone, 
which,  however,  is  again  reduced  on  treatment  with  sodium  hypo¬ 
sulphite.  G.  F.  M. 

Preparation  of  Perylene.  Alois  Zinke  (Brit.  Pat.  165770).— 
1  :  12 -Dihydroxyperylene  (cf.  preceding  abstract)  is  reduced  by 
distilling  with  or  over  zinc  dust  or  iron  powder.  For  example, 
perylene  is  obtained  as  a  reddish-yellow  oil  which,  after  solidifica¬ 
tion,  is  purified  by  crystallisation,  by  distilling  a  mixture  of  1  part 
of  dihydroxyperylene  and  2  parts  of  zinc  dust  in  a  current  of 
hydrogen  and  passing  the  vapours  over  heated  pumice  stone 
impregnated  with  zinc.  G.  F.  M. 

The  Reaction  between  Sulphur  Monochloride  and  Aniline. 

S.  Coffey  (Rec.  trav.  chim .,  1921,  40,  747 — 752;  cf.  Michaelis, 
A.,  1891,  74,  310  and  715). — In  attempting  to  prepare  the  sulphur 
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analogue  of  nitrobenzene  by  the  action  of  sulphur  monochloride  on 
aniline  in  dilute  ethereal  solution,  quantitative  reaction  takes  place 
according  to  the  equation  3NH2Ph-fS2Cl2  — >  NPhS2+2NH3PhCl, 
provided  the  temperature  is  sufficiently  low.  The  compound 
NPhS2  is  a  thick,  red  liquid  which  cannot  be  distilled  or  crystallised. 
Some  of  its  chemical  properties  are  described.  The  name  dithio- 
phenylamine  is  suggested  in  place  of  thionitrobenzene,  as  the 
substance  is  analogous  to  the  thionylamines.  The  nitrogen-sulphur 
linking  is  very  unstable.  H.  J.  E. 

Chlorination  and  the  Formation  of  Chloroamines  by  means 
of  Nitrogen  Trichloride.  George  H.  Coleman  and  William 
Albert  Noyes  (J.  Amer.  Chem .  Soc.,  1921,  43,  2211 — 2217). — 
Nitrogen  trichloride  reacts  with  ethyl  chloride,  giving,  among 
other  products,  ethylene  chloride,  which  is  not  a  normal  product 
of  the  action  of  free  chlorine  on  ethyl  chloride  in  the  absence  of  a 
catalytic  agent.  With  toluene,  nitrogen  chloride  gives  benzyl 
chloride  and  the  monochlorotoluenes,  together  with  more  highly 
chlorinated  derivatives.  With  benzene,  the  main  product  is  benzene 
hexachloride.  In  addition  to  the  above  products,  toluene,  benzene, 
and  benzyl  chloride  all  give  with  nitrogen  trichloride  small  amounts 
of  A-chloroamines,  the  chloroamine  group  being  located  in  the 
nucleus  in  each  case,  and  not  in  the  side  chain.  These  chloroamines 
are  then  further  chlorinated  by  the  nitrogen  trichloride  or  free 
chlorine.  Thus  with  benzene  the  ultimate  product  is  probably 
pentachlorophenyldichloroamine,  C6C15*NC12.  These  chlorinations 
take  place  at  the  ordinary  temperature,  and  hence  are  not  mole¬ 
cular  rearrangements,  but  similar  to  the  chlorination  of  aniline 
hydrochloride  by  free  chlorine.  The  chlorophenyldichloroamine  is 
decomposed  by  hydrochloric  acid,  giving  chlorine  and  chloroaniline. 
The  action  of  nitrogen  chloride  on  benzene  is  considered  to  be 

(1)  C6H6+NC13^C1(C6H6)NC12-C6H5-NC12+HC1 

(2)  NC13+ 4HC1= 3C12+ NH4C1. 

The  free  chlorine  from  the  second  reaction  chlorinates  the  chloro¬ 
amine.  The  formation  of  hydrogen  chloride  in  reaction  (1)  involves 
a  change  of  positive  chlorine  to  negative,  and  this  possibly  accounts 
for  the  formation  of  considerable  quantities  of  free  nitrogen. 

W.  G. 

Hydroxybenzyldimethylamine.  A.  Madinaveitia  {Anal.  Fis . 
Quim .,  1921,  19,  259 — 264). — Following  the  method  indicated  in 
Bayer’s  patent  (D.P.-P.  92309),  o-hydroxybenzyldimethylamine, 
OH*C6H4'CH2*NMe2,  was  prepared  by  the  action  of  40%  form¬ 
aldehyde  on  a  mixture  of  phenol  and  aqueous  dimethylamine. 
The  reaction  is  incomplete  in  the  cold,  but  is  completed  by  boiling 
for  three  to  four  hours  under  a  reflux  condenser.  On  cooling,  the 
mixture  is  acidified  with  hydrochloric  acid  and  extracted  with 
ether  to  remove  excess  of  phenol.  Excess  of  aqueous  ammonia  is 
added  and  the  amine  thus  liberated  is  extracted  with  ether.  The 
ethereal  solution  is  dried  with  anhydrous  sodium  sulphate,  and 
after  removal  of  the  ether  by  evaporation  the  residue  is  fractionated. 
vol.  cxxn.  i.  / 
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The  base  thus  obtained  has  b.  p.  105 — 106° /18  mm. ;  rtl£  T5273. 
The  pier  ate  crystallises  in  rosettes,  m.  p.  151°.  By  treatment  of 
the  base  with  acetic  anhydride  and  saponification  of  the  acetate, 
saliretin  is  obtained.  By  a  similar  reaction,  using  guaiacol,  a 

OMe 

compound  of  formula  OH^  ^>CH2*NMe2  is  obtained;  it  is  an 


oil  with  b.  p.  147 — 148°/15  mm. ;  the  picrate  has  m.  p.  202°.  By 
hydrolysis  of  the  diacetate,  vanillyl  alcohol  is  obtained  (cf .  Tiffeneau, 
A.,  1911,  i,  778,  810).  G.  W.  R. 


Derivatives  of  2:4: 6-Trinitrobenzaldehyde.  II.  Alex¬ 
ander  Lowy  and  Wilmer  Baldwin  (J.  Amer.  Chem.  Soc .,  1921, 
43,  1961 — 1963).— A  continuation  of  previous  work  (cf.  Lowy  and 
Balz,  A.,  1921,  i,  337).  The  following  compounds  are  described. 
2  :  4  :  6-Trinitrobenzylidene-o-phenetidine,  m.  p.  178*5°;  2:4:6- 

trinitrobenzylidene-p-phenetidine ,  m.  p.  177°  ;  2:4:  6-trinitr.obenzyl - 
idene-o-anisidine,  m.  p.  171*5°;  2  :  4  :  §-trinitrobenzylidene-p-anis~ 
idine ,  m.  p.  182°;  2:4:  6-trinitrobenzylidene-o-chloroaniline ,  m.  p. 
187°;  2  :4  :  6-trinitrobenzylidene-p-chloroaniline,  m.  p.  180°;  and 
2:4:  6-trinitrobenzylidene- 2  :  4 -dichloroaniline,  m.  p.  198°. 

When  the  condensations  of  2:4:  6-trinitrobenzaldehyde  with 
o-chloroaniline,  p-chloro aniline,  and  2  : 4-dichloroaniline  were 
carried  out  in  hot  glacial  acetic  acid  solution,  products  were  obtained 
having  m.  p.  in  all  cases  approximately  100°  higher  than  those  of 
the  products  prepared  in  the  cold  solution.  These  compounds  are 
probably  bimolecular  condensation  products.  W.  G. 

p-Naphthylmethylamine-6-sulphonic  Acid.  Gilbert  T. 
Morgan  and  Horace  Samuel  Rooke  (J.  Soc .  Chem.  Ind.,  1920, 
41,  1 — 3t). — S-Naphthylmethylamine-6-sulphonic  acid, 

NHMe*C10H6*SO3H,H2O, 

colourless  crystals,  m.  p.  292°,  after  becoming  changed  at  280°,  is 
obtained  by  the  action  of  methylamine  hydrochloride  and  aqueous 
sodium  hydroxide  on  Schaffer  salt  at  180 — 200°.  The  following 
salts  are  described:  sodium  (+3H20  and  anhydrous),  potassium 
(  +  3H20  and  anhydrous),  calcium  (+6H20  and  anhydrous),  barium 
(  +  10H2O  and  anhydrous),  zinc  (  +  6H20  and  anhydrous),  magnesium 
(  +  6H20  and  anhydrous),  copper ,  silver,  and  lead.  The  dyes  pro¬ 
duced  by  coupling  p-naphthylmethylamine-6-sulphonic  acid  with 
the  diazo- derivatives  from  aniline,  p-nitroaniline,  picramic  acid, 
diaminostilbenedisulphonic  acid,  and  tolidine  are  described; 
sodium  benzeneazo-$-naphthylmethylamine-6-sulphonate  forms  bright 
red  crystals.  $-Naphthylmethylnitrosoamine-Q-sulphonic  acid , 
SO3H*C10H6*NMe’NO,  yellow  needles,  is  converted  by  alcoholic 
hydrogen  chloride  into  1  -nitroso-$-naphthylmethylamine-§-sulphonic 
acid ,  orange  crystals.  The  latter  substance  is  converted  by  evapora¬ 
tion  to  dryness  of  its  solution  in  hydrochloric  acid  or  by  treatment 
with  acetic  acid  and  zinc  chloride  into  <x$-naphthiminazole-6-sul- 

phonic  acid,  SO3H*C10H5<C^^-^CH,  pale  yellow  needles.  Acetyl - 

p  -  naphthylmethylamine  -  6  -sulphonyl  chloride ,  NMe  Ac  *C  10H  6*  S02C1 , 


ORGANIC  CHEMISTRY. 


i.  135 


crystallises  in  prismatic  needles,  m.  p.  142 — 143°;  it  is  converted 
by  ethyl  alcohol  into  the  corresponding  ethyl  ester,  colourless 
needles,  m.  p.  125 — 126°,  and  by  ammonia  into  the  sulphonamide, 
colourless,  prismatic  needles,  m.  p.  184 — 185°.  Benzoyl-^-naphthyl- 
methylamine-6- sulphonyl  chloride  forms  colourless,  rhomboidal 
prisms,  m.  p.  115 — 116°,  and  the  corresponding  sulphonamide 
crystallises  in  brownish- white  plates,  m.  p.  225—226°.  Sodium 
P-naphthylmethylamine-6-sulphonate  is  transformed  by  methyl 
sulphate  in  alkaline  solution  into  the  quaternary  ammonium  salt , 
SO3Na*C10H6#NMe3*SO4Me,4H2O,  which  is  converted  by  concen¬ 
trated  aqueous  potassium  hydroxide  solution  into  potassium 
p - naphthyldimethylamine- 6 - sulphonate ,  S 03K* C 10H 6*NMe2 , 3 H20 . 


H.  W. 


Freezing-point  Diagram  of  the  System  Phenol-Water. 

F.  H.  Rhodes  and  A.  L.  Markley  (J.  Physical  Chem .,  1921,  25, 
527 — 534). — The  complete  freezing-point  diagram  of  the  system 
phenol-water  has  been  experimentally  determined.  It  is  shown 
that  pure  phenol  has  a  melting  point  of  40*8°,  a  value  which  is 
considerably  lower  than  the  usually  accepted  value  of  42 — 43°. 
Phenol  forms  a  definite  hydrate,  2Ph0H,H20,  m.  p.  15*9°.  The 
system  consists  of  stable  equilibria  between  phenol,  phenol  hydrate, 
and  water,  and  metastable  equilibria  between  anhydrous  phenol 
and  water.  Because  of  the  tendency  toward  suspended  transforma¬ 
tion,  the  solid  phase  which  ordinarily  appears  when  a  mixture  of 
phenol  and  water  is  cooled  is  the  metastable  anhydrous  phenol. 
Hydrated  crystals  were  obtained  only  by  seeding  with  the  hydrate 
or  by  cooling  to  very  low  temperatures.  Phenol  hydrate  forms  a 
eutectic  with  water  containing  95%  water  at  0*85°  and  one  with 
phenol  containing  8*25%  of  water  at  15*8°.  In  the  metastable 
region  at  1*7°,  two  liquid  phases  appear,  a  saturated  solution  of 
phenol  in  water  and  a  saturated  solution  of  water  in  phenol. 

J.  F.  S. 

The  Action  of  Nitrous  Acid  on  Phenols.  H.  A.  J.  Schou- 
tissen  (Rec.  trav.  chim.,  1921,  40,  753 — 762;  cf.  Nietzki,  A.,  1890, 
156). — By  a  modification  of  Liebermann’s  reaction,  indophenols 
may  be  prepared  from  phenols  in  one  operation.  The  reaction 
takes  place  in  two  stages,  first  the  formation  of  a  nitroso-compound, 
followed  by  the  condensation  of  this  compound  with  a  second 
molecule  of  the  phenol.  The  facility  with  which  the  second  stage 
takes  place  depends  on  the  nature  of  the  intermediate  nitroso- 
phenol.  The  colouring  matters  formed  in  these  reactions  should 
be  classed  among  the  indophenols  as  only  a  small  proportion  is 
transformed  into  oxazine  derivatives  by  the  closing  of  the  ring. 
The  author  criticises  the  views  put  forward  by  Meyer  and  Elbers 
(A.,  1921,  i,  240).  H.  J.  E. 

Metallic  Derivatives  of  Nitrophenolic  Compounds.  III. 
Nitrophenoxides  of  the  Alkali  Metals.  Dorothy  Goddard 
and  Archibald  Edwin  Goddard  (T.,  1922,  121,  54 — 58). 

/2 
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Compound  Formation  in  Phenol-Cresol  Mixtures.  James 
Kendall  and  J.  J.  Beaver  ( J .  Amer.  Chem .  Soc .,  1921,  43,  1853 — - 
1687 ;  cf.  this  vol.,  ii,  32,  33). — Phenol  and  the  three  eresols  have 
been  exhaustively  purified  by  repeated  fractionation  and  absolute 
purity  determined  by  a  minimum  specific  conductivity.  The  follow¬ 
ing  data  are  recorded  for  the  pure  substances  :  Phenol,  freezing 
point  39*70o;±:0*02o,  specific  conductivity  40°,  11*98  X  10“8  and  50°, 
14  07xl0~8;  o-cresol,  f.  p.  30* 60°  ±002°,  specific  conductivity 
0*127xl0-8  at  25°;  £>-cresol,  f.  p.  34*55o±0'02°,  specific  con¬ 
ductivity  1*378 X  10~8  at  25°;  m-cresol,  f.  p.  Il*10°zb0*02,  specific 
conductivity  1*397  X 10-8  at  25°.  These  values  are  compared 
with  the  best  existing  data.  The  specific  conductivity  of  the 
six  possible  binary  systems  made  up  from  phenol  and  the  eresols 
has  been  determined  for  the  whole  range  of  concentrations  at  25°. 
A  series  of  viscosity  determinations  of  these  same  binary  systems 
is  recorded  for  25°.  A  series  of  molecular  weight  determinations 
of  the  pure  substances  and  certain  of  the  mixtures  in  solutions 
in  benzene  have  been  made  by  the  freezing-point  method.  The 
results  indicate  that  without  exception  no  increase  in  molecular 
complexity  occurs  on  mixing  these  substances.  This  is  in  complete 
accordance  with  the  views  correlating  additive  compound  forma¬ 
tion  with  diversity  in  character  of  the  components,  put  forward 
previously  ( loc .  cit.).  It  is  apparently  in  disagreement,  however, 
with  the  fact  that  Dawson  and  Mountford  (T.,  1918,  113,  923) 
succeeded  in  isolating  definite  compounds  from  cresol-phenol 
mixtures  in  five  out  of  the  six  systems.  It  is,  however,  shown 
that  the  compounds  obtained  by  these  authors  are  to  be  regarded 
as  substitution  rather  than  as  additive  compounds.  Under  this 
view,  no  conflict  exists  between  the  results  of  Dawson  and  Mount- 
ford  and  those  of  the  present  work ;  both  fall  directly  into  line 
with  the  general  theory.  J.  F.  S. 

Catalytic  Hydrogenation  of  Polyphenols  by  the  Wet  Way. 

J.  B.  Senderens  and  J.  Aboixlenc  (Compt.  rend.,  1921,  173, 
1365 — 1367). — Quinol,  resorcinol,  catechol,  pyrogallol,  phloro- 
glucinol,  and  hydroxyquinol  can  be  reduced  in  alcohol  by  the 
action  of  hydrogen  under  a  pressure  of  30 — 50  kilos,  in  the  presence 
of  reduced  nickel  at  115 — 130°  or  in  aqueous  solution  at  slightly 
higher  temperatures.  At  higher  temperatures,  secondary  reactions 
occur.  At  130°  in  alcoholic  solution,  resorcinol  gives  ca/cZohexane- 
1  :  3-diol,  but  at  180°  cycZohexanol  is  the  principal  product. 

W.  G. 

Waage’s  Phytochemical  Synthesis  of  Phloroglucinol  from 
Dextrose.  M.  Nierenstein  ( Nature ,  1920,  105,  391). — A  series 
of  nearly  eighty  experiments,  performed  during  fifteen  years, 
failed  to  confirm  statements  based  on  Waage’s  observations  (A., 
1891,  605;  Ber.  dent.  bot.  Ges.,  1890,  8,  250),  that  phloroglucinol 
is  formed  when  leaves  floating  in  solutions  of  sugar  are  exposed 
to  sunlight.  A.  A.  E. 
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Natural  and  Artificial  Pepper-substances  and  the  Relation 
between  Chemical  Constitution  and  Peppery  Taste.  Erwin 
Ott  and  Kurt  Zimmermann  (. Annalen ,  1921,  425,  314 — 337). — 
The  elucidation  of  the  constitution  of  capsaicin  by  Nelson  (A., 
1919,  i,  543)  is  made  the  basis  of  an  examination  of  the  extent  to 
which  the  various  features  of  the  molecule  contribute  to  produce 
the  peppery  taste  characteristic  of  that  substance. 

Capsaicin  is  the  vanillylamide  of  a  decenoic  acid, 

oh/  /-CH2-NH-CO-C9H17, 

OMe 

and  it  is  known  that  the  vanillylamide  of  Aw-undecenoic  acid  has 
a  similar  and  about  equally  sharp  taste.  Undecenoic  acid  is, 
therefore,  condensed  with  a  number  of  bases  more  or  less  closely 
related  to  vanillylamine,  and  it  is  shown  that  the  j) -hydroxy benzyl- 
amide  (m.  p.  86°)  has  a  taste  considerably  weaker  than  that  of 
capsaicin,  whilst  the  taste  of  the  o -hydroxybenzylamide  (not 
purified)  is  weaker  still.  Hence  the  presence  of  the  methoxy- 
group  and  the  particular  orientation  of  the  hydroxyl  group  in 
capsaicin  both  contribute  to  its  taste.  The  presence  of  a  phenolic 
hydroxyl  group  appears  to  be  essential,  since  both  the  anisylamide 
(white  leaflets,  m.  p.  91°)  and  the  benzylamide  (m.  p.  51 — 52°) 
are  tasteless.  So  also  is  the  p -hydroxyphenylamide  (m.  p.  107°), 
which  shows  that  the  component  amine  must  be  of  aliphatic 
type. 

With  regard  to  the  conditions  governing  the  character  of  the 
acid  residue,  it  is  found  that  the  vanilh/lamides  of  A a-nonenoic 
acid ,  decenoic  acid,  and  Aw-undecenoic  acid,  have  tastes  of  a 
comparable  strength,  whilst  those  of  A P-hexenoic  acid  and  crotonic 
acid  possess  much  less  pungent  tastes.  The  taste  of  the  vanillyl¬ 
amide  of  cinnamic  acid  (white  powder,  m.  p.  138°)  was  also  only 
feebly  peppery,  whilst  that  of  the  vanillylamide  of  oleic  acid  was  ex¬ 
ceedingly  pungent  but  of  different  quality  from  the  tastes  of  capsaicin 
and  its  closer  homologues.  On  the  other  hand,  the  p -hydroxy¬ 
benzylamide  of  A a-nonenoic  acid  tastes  more  strongly  peppery  than 
the  corresponding  amide  of  undecenoic  acid  (see  above).  These 
facts  show  ( a )  that  the  positions  of  the  double  bond  in  the  acid 
residue  has  comparatively  little  influence  on  the  peppery  taste 
of  the  capsaicin-like  amides,  (b)  that,  on  the  other  hand,  the  length 
of  the  carbon  chain  is  important,  acids  with  nine,  ten,  or  eleven 
carbon  atoms  showing  the  phenomenon  in  the  most  marked  and 
characteristic  manner. 

One  of  the  most  remarkable  facts  which  emerged  from  the 
investigation  is  the  necessity  for  an  unsaturated  linking  in  the 
acid  component.  The  vanillylamide ,  m.  p.  86°,  of  highly  purified 
stearic  acid  is  quite  without  taste,  both  in  the  solid  state  and  in 
concentrated  alcoholic  solution.  Commercially  “  pure  ”  palmitic 
acid ,  on  the  other  hand,  gives  a  vanillylamide  (m.  p.  79°)  which 
has  a  sharp  taste,  but  this  is  due  to  the  presence  of  traces  of  the 
oleic  acid  derivative.  When  the  amide  is  purified  by  crystallisation 
from  ether,  the  taste  of  the  solid  amide  vanishes,  but  it  is  still 
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intense  in  alcoholic  solution.  A  very  delicate  test  for  unsaturated 
acids  may  be  based  on  these  results. 

The  piperidide  of  sorbic  acid ,  m.  p.  77°,  has  a  taste  which  is  very 
bitter  but  not  at  all  peppery.  C.  K.  I. 

Benzyl  Compounds  [Benzyl  Alcohol].  J.  Messner  (Pharm. 
Zentralh .,  1922,  63,  1). — The  instability  of  aqueous  solutions  of 
benzyl  alcohol,  even  in  the  absence  of  air,  as,  for  example,  when 
sealed  up  in  ampoules,  is  ascribed  to  autoxidation,  catalysed 
possibly  by  traces  of  alkali  from  the  glass,  resulting  in  the  forma¬ 
tion  of  1  mol.  of  toluene,  and  1  mol.  of  benzaldehyde  and  water 
from  2  mols.  of  the  alcohol.  A  similar  change  occurs  with  aqueous 
solutions  of  benzyl  benzoate,  which  after  a  week  or  so  acquire  a 
strong  odour  of  benzaldehyde,  remaining,  however,  neutral  in 
reaction.  In  this  case  2  mols.  of  benzaldehyde  are  formed  by 
autoxidation  of  the  ester  according  to  the  scheme  : 

CILPh-COoPh  ->  2CHPhO. 

G.  F.  M. 

Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXV.  The  Binary  Systems  of 
Triphenylcarbinol  with  Pyrogallol,  Nitrophenols,  Polynitro- 
benzenes,  and  Phenylenediamines.  Robert  Kremann,  Heinz 
Hohl,  and  Robert  Muller  II  ( Monatsh .,  1921,  42,  199 — 220;  cf. 
this  vol.,  i,  131,  159). — Triphenylcarbinol  (2  mols.)  and  pyrogallol 
(3  mols.)  form  a  compound,  m.  p.  97°,  giving  at  65°  a  eutectic 
with  triphenylcarbinol  and  at  76°  a  eutectic  with  pyrogallol,  these 
containing  respectively  70%  and  49%  of  triphenylcarbinol.  The 
latter  forms  with  o-  and  p- nitrophenols  eutectics  at  41°  and  97° 
containing  90%  and  63%  of  the  nitrophenol.  Triphenylcarbinol 
and  m-nitrophenol  form  a  compound  which  appears  to  contain 
1  molecule  of  the  former  and  2  molecules  of  the  latter  component, 
and  undergoes  considerable  dissociation  when  fused.  The  system 
triphenylcarbinol-picric  acid  forms  a  compound  (1  mol.  :  1  mol.), 
m.  p.  138*5°,  which  gives  with  picric  acid  at  110°  a  eutectic  con¬ 
taining  23%,  and  with  triphenylcarbinol  at  122°  a  eutectic  con¬ 
taining  67%,  of  triphenylcarbinol. 

The  binary  systems  formed  by  triphenylcarbinol  with  o-,  m-, 
and  p-dinitrobenzenes,  2  :  4 -dinitro toluene,  and  2:4:  6-trinitro¬ 
toluene  form  eutectics  at  102°,  82°,  132°,  65°,  and  76°,  respectively, 
corresponding  with  67%,  82%,  64%,  88%,  and  92%  of  the  res¬ 
pective  nitro- components.  The  system  triphenylcarbinol-trinitro- 
benzene  forms  a  compound,  m.  p.  134*5°,  which  contains  2  mols. 
of  the  alcohol  to  3  mols.  of  the  nitro -compound  and  gives  eutectics 
with  the  components  at  133°  and  112°  respectively  and  corre¬ 
sponding  with  48%  and  15%  of  triphenylcarbinol. 

With  the  binary  systems  formed  by  triphenylcarbinol  with 
p -  and  m -phenylenediamines,  the  fusion  curves  of  the  components 
meet  in  eutectic  points  at  118°  and  59*5°  respectively,  these  corre¬ 
sponding  with  67%  and  10%  of  triphenylcarbinol.  T.  H.  P. 
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The  Interaction  of  Aromatic  Disulphides  and  Sulphuric 
Acid.  Samuel  Smiles  and  Ernest  Wilson  McClelland  (T., 
1922,  121,  86—90). 

Preparation  and  Properties  of  the  Benzochloroamides. 

George  Robert  Elliott  (T.,  1922,  121,  202 — 209). 

Steric  Hindrance  of  the  Sulpho-acid  Group.  C.  F.  van 

Duin  (j Rec.  trav.  chim.,  1921,  40,  724 — 735). — In  preparing  the 
methyl  esters  of  isomeric  sulphobenzoic  acids,  the  yield  is  much 
greater  in  the  case  of  the  ortho-acid,  whilst  in  the  saponification 
of  these  esters  the  Sp3Na-group  in  the  ortho-position  considerably 
retards  the  reaction.  Anomalous  results  are  given  by  o-sulph- 
amino -benzoic  acid.  The  conclusions  drawn  are  consistent  with 
those  of  Remsen  and  Reid  (A.,  1899,  i,  507).  H.  J.  E. 


Azomethine  Derivatives  of  the  2-  and  4-Hydroxy-  a-N aphth- 
aldehydes.  Gilbert  T.  Morgan  and  Harry  Gordon  Reeves 
(T.,  1922,  121,  1—7). 


Reduction  of  Naphthalene-  and  N aphthol-carb oxylic  Acids. 

Hugo  Weil  and  Hermann  Ostermeier  ( Ber 1921,  54,  [B], 
3217 — 3219). — It  has  been  shown  previously  that  salicylic  acid 
is  reduced  by  sodium  amalgam  in  the  presence  of  boric  acid  to 
salicylaldehyde  in  good  yield  (A.,  1908,  i,  800).  The  observations 
have  now  been  extended  to  certain  carboxylic  acids  of  naphthalene 
and  the  naphthols.  Under  these  conditions,  a-naphthoic  acid  is 
almost  unaffected,  whereas  (3-naphthoic  acid  is  partly  converted 
into  P-naphthaldehyde,  m.  p.  605 — 61°  ( phenylhydrazone ,  colour¬ 
less  leaflets,  m.  p.  217 — 218°).  l-Naphthol-2-carboxylic  acid 


gives  the  corresponding  aldehyde,  m.  p.  59°,  the  yield  being  57%, 
calculated  on  the  reduced  acid.  2-Naphthol-3-carboxylic  acid  is 
transformed  into  an  aldehyde ,  C11H120,  b.  p.  122°/12  mm.  ( phenyl - 
hydrazone ,  m.  p.  97°).  The  substance  behaves  like  an  aliphatic 
aldehyde,  being  resinified  by  alkali  and  reducing  ammoniacal 
silver  solution,  Fehling’s  solution,  and  potassium  permanganate 
in  cold  solution;  it  appears  to  be  tetrahydro-p-naphthaldehyde, 


UH-CHO 


*  i  n  x'VjUq  y  n  u xj_  u 

Lf^CR-6u2  • 

freely  soluble  in  water. 


It  gives  a  bisulphite  compound  which  is 

H.  W. 


Carboxylic  Acids  of  the  Semibenzene  Group.  K.  v. 

Auwers  and  K.  Ziegler  ( Annalen ,  1921,  425,  280 — 294). — This 
communication  shows  that  the  types  of  transformation  previously 
discussed  (A.,  1911,  i,  298)  have  some  degree  of  generality. 

Ethyl  ct.-4:-hydroxy - 1  - methyl - 1  - dichloromethyl -A2 ' 5-cyclo  hexadiene- 

4- propionate ,  C02Et-CHMe-C(OH)<^:^>GMe-CHCla,  is  obtained 

as  a  viscous,  dark  oil  (impure)  by  the  action  of  ethyl  a-bromo- 
propionate  and  zinc  dust  on  1  -methyl-  1-dichloromethylcycfo- 
hexadien-4-one,  and  on  hydrolysis  by  means  of  cold  alcoholic 
alkali  yields  the  corresponding  acid,  which  forms  stout,  white 
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crystals,  m.  p.  123°  (deeomp.).  On  shaking  with  formic  acid, 
the  ester  of  the  hydroxy-acid  is  dehydrated,  forming  ethyl 
a- 1  - methyl - 1  -dichloromethyl-  A2 : 5-cyc\ohexadien-  A* -propionate  (df 6 

1*2033,  df  1*201,  n1™  1*56017,  1*56682,  nf  1*5657),  which 

on  hydrolysis  by  means  of  alcoholic  potassium  hydroxide  yields 
the  free  acid ,  a  yellow,  crystalline  powder,  m.  p.  101 — 103°,  and 
can  be  regenerated  from  the  acid  by  treating  its  silver  salt  with 
ethyl  iodide.  On  heating,  the  acid  undergoes  isomeric  change 
with  the  formation  of  fifi-dichloro-oL-p-tolylisobutyric  acid ,  needles, 
m.  p.  135 — 136°,  which  when  treated  with  alkali  is  converted  into 
P  -  chloro  -  a -  dimethyls tyrene . 

.  1  :  3-Dimethyl- l-dichloromethylcycZohexadien-4-one  on  condensa¬ 
tion  with  ethyl  bromoacetate  and  zinc  yields  ethyl  a-1  :  3 -dimethyl- 
1  -  dichloromethyl  -  A2 : 5  -  cyclo  hexadien  -  A4  -  acetate  (df6  1  *2026,  df 
1*200,  <7'6  1*56219,  < 6  1*56898,  nf  1*5679).  The  free  acid , 
m.  p.  125 — 126°,  on  heating  in  petroleum,  is  converted  into 
fifi-dichloro-cc-mA-xylylpropionic  acid ,  m.  p.  132 — 132*5°,  which  on 
hydrolysis  by  means  of  boiling  sodium  carbonate  solution  yields 
P-chloro-2  :  4 -dimethylstyrene.  This  substance  on  oxidation  in 
aqueous  acetone  by  permanganate  gave  2 4-dimethylbenzaldehyde, 
which  was  identified  as  its  semicarbazone. 

Ethyl  $$-dichloro-vL-mA-xylylpropionate,  b.  p.  170 — 175°/16  mm., 
is  best  obtained  by  the  action  of  heat  on  ethyl  a-1  :  3-dimethyl- 
1- dichloromethyl- A2 :5-cycZohexadien- A4- acetate.  On  boiling  with 
alcoholic  alkali,  it  is  converted  into  $-chloro- 2  :  4 -dimethylatropic 
acid ,  C6HgMe2*0(C02H)ICHCl,  which  crystallises  in  stout  tablets, 
m.  p.  111°.  C.  K.  I. 

Friedel  and  Crafts'  Reaction.  The  Preparation  of  2-p- 
Toluoylbenzoic  Acid.  T.  0.  McMullen  (J.  Amer.  Chem .  Soc.y 
1921,  43,  1965). — In  the  preparation  of  2-£>-toluoylbenzoie  acid 
from  toluene,  phthalic  anhydride,  and  aluminium  chloride  good 
yields  of  the  acid  were  obtained  using  20  grams  of  toluene,  5  grams 
of  the  anhydride,  and  9  grams  of  the  chloride.  Increasing  the 
amount  of  phthalic  anhydride  or  introducing  acetic  anhydride 
reduced  the  yield  of  acid  very  considerably  or  prevented  its  for¬ 
mation,  hut  resulted  in  good  yields  of  ditolyl  phthalide  (ef .  Rubidge 
and  Qua,  A.,  1914,  i,  539).  W.  G. 

Friedel  and  Crafts’  Reaction.  The  Carbomethoxybenzoyl 
Chlorides  with  Aromatic  Hydrocarbons  and  Aluminium 
Chloride.  Maurice  E.  Smith  (J.  Amer.  Chem.  Soc .,  1921,  43, 
1920 — 1924). — The  reaction  of  each  of  the  carbomethoxybenzoyl 
chlorides  with  benzene,  toluene,  and  m -xylene,  respectively,  in 
the  presence  of  aluminium  chloride  has  been  studied.  In  each 
case  the  reaction  with  toluene  takes  place  in  the  para-position  to 
the  methyl  group  and  with  m-xylene  in  the  para-position  to  one 
of  the  methyl  groups. 

o-Carbomethoxybenzoyl  chloride  gave  under  these  conditions 
with  benzene  after  hydrolysis  of  the  ester  o-benzoylbenzoic  acid; 
with  toluene  p-toluoyl-o-benzoic  acid,  and  with  m-xylene  2  :  4-di- 
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methylbenzoyl-o- benzoic  acid.  m-Carbomethoxybenzoyl  chloride 
gave  with  benzene  m-benzoylbenzoic  acid;  with  toluene  p -toluoyl- 
m-benzoic  acid ,  m.  p.  172°,  giving  a  silver  salt  and  a  methyl  ester, 
m.  p.  108° ;  and  with  m-xylene  2  :  4i-dimethylbenzoyl-m-benzoic  acid , 
m.  p.  168°,  giving  a  silver  salt  and  a  methyl  ester,  m.  p.  73°.  p-Carbo- 
methoxybenzoyl  chloride  gave  with  benzene  p-benzoylbenzoic 
acid ;  with  toluene  p-toluoyl-p-benzoic  acid,  and  with  m-xylene 
2  :  4:-dimethylbenzoyl--p-benzoic  acid ,  m.  p.  185°,  giving  a  silver  salt 
and  a  methyl  ester,  m.  p.  59°. 

^soPhthalie  and  terephthalic  acids  were  readily  obtained  by 
the  oxidation  of  commercial  xylene  with  potassium  permanganate 
in  the  presence  of  sodium  hydroxide,  the  two  acids  being  separated 
by  means  of  the  differing  solubilities  of  their  barium  salts.  W.  G. 

The  Friedel  and  Crafts’  Reaction.  Bromophthalic  Anhy¬ 
drides,  Benzene,  and  Aluminium  Chloride.  H.  N.  Stephens 
(J.  Amer.  Chem.  Soc.,  1921,  43,  1950 — 1956). — The  various  o- 
benzoylbromobenzoic  acids  and  the  diphenylbromophthalides  have 
been  prepared  and  identified.  3-Bromophthalic  acid  was  prepared 
most  satisfactorily  from  3-aminophthalic  acid  by  the  Sandmeyer 
reaction.  Its  anhydride  when  boiled  with  benzene  and  aluminium 
chloride  for  four  hours  gave  6-benzoyl-2-bromobenzoic  acid,  m.  p. 
231*5°,  probably  identical  with  the  compound,  in.  p.  219 — 221°, 
described  by  Pechmann  as  o-bromobenzoylbenzoic  acid  (cf.  Ber., 
1879,  12,  2126).  Under  similar  conditions,  4 -bromophthalic 

anhydride  gave  2-benzoyl  A-bromobenzoic  acid,  m.  p.  193°,  and 
6-benzoyl-3-bromobenzoie  acid,  m.  p.  172*5°  (cf.  Kohler,  Heritage, 
and  Burnley,  A.,  1910,  i,  562). 

When  3- bromophthalic  anhydride  is  boiled  as  above  with 
aluminium  chloride  and  benzene  and  then  to  the  mixture  acetic 
anhydride  and  more  benzene  are  added  and  the  boiling  is  con¬ 
tinued,  a  compound ,  m.  p.  148 — 150°,  is  obtained  which  is  not, 
however,  a  diphenylbromophthalide.  Under  similar  conditions, 
4-bromophthalic  anhydride  gives  a  mixture  of  diphenyl-6 -bromo- 
phthalide,  m.  p.  186°,  and  diphenylA-bromophthalide ,  m.  p.  115 — 
116°.  Diphenyl-3-bromophthalide,  m.  p.  131°,  was  obtained  from 
the  mixed  anhydride ,  m.  p.  168*5°,  of  6-benzoyl-2-bromobenzoic 
acid  and  acetic  acid.  The  mixed  anhydride,  m.  p.  83 — 87°,  of 
2-benzoyl-4-bromobenzoic  acid  and  acetic  acid,  and  the  mixed 
anhydride  of  6-benzoyl-3-bromobenzoic  acid  and  acetic  acid  were 
also  prepared.  W.  G. 

A  New  Alkylamine  and  certain  of  its  Derivatives.  Hans 
Dersin  {Ber.,  1921,  54,  [B],  3158— 3162).— Gabriel  and  Ohle 
(A.,  1917,  i,  565)  have  described  the  preparation  of  amino -alcohols 
by  the  action  of  alkylene  oxides  on  phthalimide  and  subsequent 
elimination  of  the  acid  group.  Since,  however,  the  alkylene  oxides 
are  generally  prepared  with  considerable  loss  from  the  halogen- 
hydrins,  it  appears  more  advantageous  to  cause  the  latter  to  react 
directly  with  potassium  phthalimide.  This  method  has  been  used 
already  for  the  preparation  of  p -hydroxy -^-propylamine  (Gabriel 

/* 
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and  Ohle,  A.,  1917,  i,  563)  and  two  further  examples  of  its  employ 
ment  are  now  given. 

Hydroxy ethylphthalimide,  C8H402!N*CH2*CH2*0H,  m.  p.  88 — 89°, 
is  obtained  from  potassium  phthalimide  and  ethylene  chlorohydrin. 

isoButylene  chlorohydrin,  prepared  from  chloroacetone  or  chloro- 
acetic  ester  and  magnesium  methyl  bromide  (but  not  iodide),  is 
converted  by  potassium  phthalimide  into  h-phthalimino-$-hydroxy- 
$-?nethylpropane,  0H*CMe2*CH2*NIC8H402,  slender,  colourless 
needles  or  leaflets,  m.  p.  106 — 107°.  The  yield  is  not  very  satis¬ 
factory.  Attempts  to  prepare  the  substance  from  Grignard’s 
reagents  and  ethyl  phthahminoacetate,  acetonylphthalimide,  or 
phthalylglycyl  chloride  were,  however,  fruitless.  The  phthalyl 
derivative  is  hydrolysed  by  sulphuric  acid  to  isobutaldehyde  and 
a -amino-$-hydroxy-$-methylpropane,  OH*CMe2*CH2*NH2 ;  the  hydro¬ 
chloride ,  very  hygroscopic,  colourless  needles,  m.  p.  70 — 72° ,  platini- 
chloride,  long,  very  hygroscopic,  yellow  needles,  m.  p.  172°  (decomp.), 
picrate,  large,  prismatic  crystals,  m.  p.  165 — 175°,  according  to  the 
manner  of  heating,  and  aurichloride,  long,  yellow  needles  or 
prisms,  of  the  latter  are  described.  The  base  is  converted  by 
phenylthiocarbimide  into  N -phenyl-N' -hydroxyisobutylthiocarbamide, 
NHPh’CS’NH’^Hg^OH,  colourless  needles  or  prisms,  m.  p.  136 — 
137°,  which  is  transformed  by  fuming  hydrochloric  acid  at  100° 

into  the  isomeric  2 -anilino-5  :  5-dimethylthiazoline,  9^e2^^C*NHPh, 

colourless  prisms,  m.  p.  153 — 154°.  $-Chloro-vL-amino-$-methyl- 
propane  hydrochloride ,  lustrous  needles,  m.  p.  183°  (decomp.),  is 
obtained  together  with  the  chlorohydrin,  OH’CMe2*CH2Cl,  when 
the  alkylamine  hydrochloride  is  heated  with  saturated  hydro¬ 
chloric  acid  at  100° ;  the  oily  free  base  smells  like  glue,  and 
yields  a  picrate ,  long  needles  or  plates,  m.  p.  159°.  Potassium 
thiocyanate  converts  the  chloroalkylamine  hydrochloride  into 
2-amino-5  :  5-dimethylthiazoline  ( picrate ,  m.  p.  103 — 106°).  With 
benzoyl  chloride  and  sodium  hydroxide,  the  hydrochloride  gives 
$-chloro-oL-benza?nido-fi-methylpro'panef  CMe2Cl*CH2*NHBz,  m.  p. 
97 — 98°,  which  is  transformed  by  boiling  water  into  2-phenyl- 
5  :  5-dimethyloxazoli?ie,  a  liquid  which  gives  a  picrate ,  needles,  m.  p. 
198 — 199°.  The  platinichloride  of  the  chloroamine,  CMe2Cl*CH2*ISIH2, 
crystallises  in  six-sided  prisms,  m.  p.  200°. 

a-Phthahmino- [3-hydroxy- (3-methylpropane  exchanges  its  hydr¬ 
oxyl-group  readily  for  a  halogen  atom  when  warmed  with  halo¬ 
gen  acids.  It  thus  gives  $-chloro-ot-phthalimino-fi-methylpropa?ie , 
CMe2CbCH2*N!C8H402,  needles,  m.  p.  88 — 89°,  the  corresponding 
iodo-compound,  prisms,  m.  p.  100 — 101°,  and  bromo- derivative, 
needles  or  leaflets,  m.  p.  97°.  The  latter  can  be  converted  by 
potassium  hydroxide,  acetic  acid,  and  nitrous  acid  into  the  nitroso- 

,  „  „  ^CO-N(NO)-CH2,  „  .  ir.0 

compound,  C6H4<^^^ _ QMq  neec^es  or  Pnsms>  m*  P- 

2 


(decomp.). 

Attempts  to  cause  trimethylethylenechlorohydrin, 

OH-CMe2*CHMeCl, 

to  react  with  potassium  phthalimide  were  unsuccessful.  H.  W. 
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Synthesis  of  Inactive  Para-  and  Anti-hydroxyaspartic 
Acids  (Aminomalic  Acids)  [Aminohydroxysuccinic  Acids]. 

H.  D.  Dakin  (J.  Biol .  Chem.,  1921,  48,  273 — 291). — Attempts  to 
obtain  aminohydroxysuccinic  acid,  C02H-CH(0H),CH(NH2)‘C02H, 
either  synthetically  or  as  a  degradation  product  of  proteins  have 
not  hitherto  been  successful,  although  its  isolation  has  been  incor¬ 
rectly  reported  (Skraup,  A.,  1904,  i,  539;  Neuberg  and  Silbermann, 
A.,  1905,  i,  418 ;  Lossen,  A.,  1906,  798).  In  view  of  its  possible  occur¬ 
rence  in  proteins  it  was  therefore  prepared  by  heating  chloromalic 
acid  with  5  parts  of  concentrated  aqueous  ammonia  for  about 
ten  hours  in  an  autoclave  immersed  in  a  boiling  water- bath.  After 
removal  of  chlorine,  it  was  isolated  from  the  reaction  product  by 
means  of  its  lead  salt.  The  acid  so  obtained  forms  a  syrup  which 
is  difficult  to  crystallise  unless  seeded,  and  consists  of  a  mixture 
of  two  optically  inactive  isomerides.  Separation  of  these  was 
effected  by  fractional  crystallisation  from  water.  The  less  soluble 
isomeride,  the  para-acid  forms  small,  opaque  cubes,  decomposes 
slowly  when  heated  above  235°,  and  is  converted  by  nitrous  acid 
into  racemic  acid.  The  more  soluble  form,  the  anti-acid ,  forms 
hexagonal  plates  and  thick  prisms,  and  gives  mesotartaric  acid  on 
similar  treatment.  With  phenylcarbimide,  phenylhydantoin  deriv¬ 
atives  are  produced,  the  para-compound  forming  bunches  of  white 
needles,  m.  p.  20T5 — 202-5°,  and  the  anti,  nacreous  plates, 
m.  p.  196 — 198°.  The  various  salts  produced  have  the  following 
composition:  (Para),  (C4H605N)2Ca,5H20 ;  C4H505NCa,Aq ; 

(C4H605N)2Ba,3H20  ;  C4H505NBa ;  (C4H405N)2Cu3,8H20  ; 

(C4H4N05)2Zn3,7H20.  (Anti),  (C4H60N5)2Ca,4Ho0 ;  C4H5ON5Ca, 
2H20;  (C4H605N)2Ba,3H20 ;  C4H505NBa;  (C4H405N)2Cu3,8H20 ; 
(C4H405Nf2Zn3,7H20. 

By  heating  chloromalic  acid  with  aniline,  the  dianilide  of  anilino- 
hydroxysuccinic  acid,  CO(NHPh)*CH(NHPh)*CH(OH)*CO(NHPh), 
nodular  clumps  of  bright  yellow  needles  softening  above  200° 
and  melting  at  210—211°,  and  anilinohy dr oxy succinic  acid  anil, 


COCH-NHPh 

CO-CH-OH 
obtained. 


,  bright  yellow  plates,  m.  p.  238 — 239°,  were 

E.  S. 


The  Chemistry  of  Polycyclic  Structures  in  Relation  to 
their  Homocyclic  Unsaturated  Isomerides.  II.  Intra- 
annular  Tautomer  ism.  Ernest  Harold  Farmer,  Christopher 
Kelk  Ingold,  and  Jocelyn  Field  Thorpe  (T.,  1922,121, 128—159). 

The  Direct  Acetalisation  of  Aldehydes.  Robert  Downs 
Haworth  and  Arthur  Lap  worth  (T.,  1922,  121,  76 — 85). 

Catalytic  Reduction  of*  Nitrones.  G.  Cusmano  (Gazzetta, 
1921,  51,  ii,  306 — 309). — Reduction  of  an  aldonitrone,  CHRINRIO, 
by  means  of  the  Grignard  reagent  yields  a  [3-hydroxylamine, 
CH2R*NR’OH  (Angeli,  Alessandri,  and  Ajazzi-Mancini,  A.,  1911,  i, 
544),  whereas  the  action  of  nascent  hydrogen  results  in  the  forma¬ 
tion  of  the  Sehiff’s  base,  CHRINR.  The  author  finds  that  catalytic 
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reduction  by  means  of  hydrogen  in  presence  of  platinum  black 
converts  aldo-  and  keto-nitrones  almost  quantitatively  into  p- 
substituted  hydroxylamines,  very  small  proportions  of  secondary 
amines  being  formed  in  addition.  Thus,  phenyl-iV-phenylnitrone 
yields  phenylbenzylhydroxylamine  and  benzylaniline,  and  the 
catalytic  reduction  of  anisyl-AT-phenylnitrone  and  diphenyl- A- 
phenylnitrone  proceeds  similarly.  T.  H.  P. 


Chloro-  and  Bromo-derivatives  of  Alkylated  ctjcIoHexa- 
dienones.  K.  von  Auwers  and  K.  Ziegler  (Annalen,  1921,  425, 
295 — 313). — It  has  been  shown  (A.,  1911,  i,  383)  that  the  chlorination 
of  1  -methyl- l-dichloromethylcycfohexadien-4-one  takes  the  following 
course  : 


CHCUp/ 


CHICH 

ch:ch 


>co  — > 


CHC12-v,p^CHC1-CHCR  pr>  , 
^CHCl-CHCK 


CHC1,%P^ 


CH:CCKnn 

CH:ccr uu> 


but  that  the  presence  of  a  methyl  group  in  the  “  ortho  ’’-position 
to  the  carbonyl  group  limits  the  additive  power  of  the  molecule  : 


CHC12\P /CH!CMe^pr.  CHCl2\p^CH==CMe^pn 

Me^UVCH=CH^uu  Me^^CHChCHCK 


CHCL 

Me 


>C< 


CH:CMe^pn 

CH~CCK UU 


> 


In  the  present  communication,  it  is  shown  (a)  that  a  methyl  group 
in  the  meta-position  to  the  carbonyl  group  does  not  prevent  the 
addition  of  the  second  two  atoms  of  chlorine,  but,  nevertheless, 
retards  it  considerably,  (b)  that  bromination  is  governed  by  the 
same  rules  as  chlorination. 

1  :  2 -Dimethyl- l-dichloromethylcycZohexadien-4-one,  when  treated 
with  chlorine  in  carbon  disulphide,  takes  up  two  atoms  of  chlorine 
with  the  formation  of  5  :  6-dichloro- 1  :  2  -  dimethyl  -1- dichloromethyl- 
tf-cyclohexenA-one ,  which  melts  at  82 — 83°  with  evolution  of  gas, 
and,  on  treatment  with  potassium  acetate  in  hot  acetic  acid  solution, 
passes  smoothly  into  5-chloro- 1  :  2-dimethyl-l-dichloromethyl-A2'5- 
cyc\ohexadienA-one.  This  substance  forms  small,  stout  prisms, 
m.  p.  101 — 102°,  and  yields  a  p -nitrophenylhydrazone,  m.  p.  206 — 
208°.  When,  however,  the  original  ketone  is  treated  in  carbon 
tetrachloride  solution  with  chlorine  in  sunlight,  four  atoms  of 
chlorine  are  taken  up,  but  the  product  is  too  unstable  to  admit 
of  its  being  isolated,  and  passes  under  the  conditions  of  its  pro¬ 
duction  into  3  :  5-dichloro- 1  :  2-dimethyl-l-dichloromethyl-A2'5-cyc\o- 
hexadienA-one ,  which  forms  glistenipg  crystals,  m.  p.  87 — 90°, 
and  shows  no  tendency  to  condense  with  ^-nitrophenylhydrazine 
or  to  combine  with  chlorine. 

Lack  of  tendency  to  combine  with  chlorine  and  p-nitrophenyl- 
hydrazine  is  also  exhibited  by  5-chloro-l  :  3-dimethyl-l-dichloro- 
methyl-A2:5-cycfohexadien-4-one,  and  is  to  be  attributed  to  the 
presence  of  two  substituents  in  positions  adjacent  to  the  carbonyl 
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group.  The  same  is  true  of  5-chloro- 1  :  3  :  Q-trimethyl-l-dichloro- 
7nethyl-k2:5-cyc\ohexadien-4:-one  (m.  p.  142 — 143°),  which  is  obtained 
by  chlorination  of  1:3:  6-trimethyl-  1-dichloromethyl- A2 :5-cyclo- 
hexadien-4-one. 

5  :  Q-Dib?'omo-l-methyl-l-dichloromethyl-A?-cyclohexen-4:-one ,  which, 
when  freshly  prepared,  forms  colourless  needles,  m.  p.  80 — 81°, 
is  obtained  by  allowing  equimolecular  quantities  of  1 -methyl- 1- 
dichloromethyl-A2:5-cycfohexadien-4-one  and  bromine  to  combine  in 
carbon  disulphide,  and,  when  boiled  with  potassium  acetate  and 
acetic  acid,  is  converted  into  5 -bromo-1 -methyl-1 -dichloromethyl - 
&?’5-cyc\ohexadien-4:-one,  which  has  m.  p.  89 — 90°,  b.  p.  183 — 
185°/15  mm.  The  p -nitrophenylhydrazone  melts  at  154 — 156°. 
On  treatment  with  magnesium  and  methyl  iodide,  the  ketone  is 
converted  into  5-bromo- 1  :  4-dimethyl-l -dichloromethyl- hr :  5 -cyclo- 
hexadien-4-ol ,  which  forms  slender,  colourless  needles,  m.  p.  103 — 
104°,  and  is  somewhat  less  stable  than  its  chlorine  analogue. 

2:3:5:  $-Tetrabromo-l -methyl-1 -dichloromethylcyclohexanA- one 
is  obtained  in  44  cis-”  and  44  cis-trans modifications  by  the  action 
of  four  atoms  of  bromine  on  1  -methyl-  1-dichloromethyl- A2 :5-cyclo- 
hexadien-4-one.  The  former  crystallises  in  rosettes  of  colourless 
needles,  m.  p.  137°  (decomp.),  and  the  latter  in  needles  which 
immediately  after  crystallisation  melt  at  118 — 119°.  This  com¬ 
pound  does  not  keep  well,  however.  When  either  isomeride  or  the 
original  crude  bromine  additive  product  is  boiled  with  potassium 
acetate  and  acetic  acid,  hydrogen  bromide  is  eliminated  and  3  :  5- 
dibromo- 1  -methyl- 1  -dichloromethyl-  A2: 5-cyc\ohexadien-4:-one  is  pro¬ 
duced.  This  substance  forms  prisms  or  tablets,  m.  p.  120—121°, 
and  is  stable  towards  excess  of  bromine  at  100°.  It  may  be  pre¬ 
pared  in  small  yield  by  the  action  of  chloroform  and  sodium  hydr¬ 
oxide  on  oo-dibromo-p-cresol,  and  when  treated  with  magnesium 
and  methyl  iodide  is  converted  into  3  :  5-dibromo- 1  :  4 -dimethyl-1- 
dichloromethyl-b?'*-cyc\ohexadien-4:-ol,  which  crystallises  in  needles, 
m.  p.  91 — 92°,  and  eliminates  water  only  at  250°. 

The  product  of  addition  of  two  atoms  of  bromine  to  1  :  3-dimethyl- 
1  -dichloromethyl- A2 :5-cycfohexadien-4-one  is  too  unstable  to  admit 
of  its  being  isolated,  and  passes  under  the  conditions  of  its  forma¬ 
tion  into  5-bromo- 1  :  3-dimethyl-l-dichloromethyl-/S?:5-cyc\ohexadien- 
4-one,  which  has  m.  p.  65 — 66°,  b.  p.  180 — 185°/13  mm.,  and 
in  agreement  with  the  position  assigned  to  the  bromine  atom, 
shows  no  tendency  to  react  with  p-nitrophenylhydrazine. 

C.  K.  I. 

The  Mutual  Replacement  of  Amine  Residues  by  Anils. 

G.  Reddelien  ( Ber .,  1921,  54,  [R],  3121 — 3131). — It  has  been 
shown  previously  (A.,  1910,  i,  118  ;  1913,  i,  1203)  that  the  formation 
of  ketoneanils  can  be  facilitated  greatly  by  the  presence  of  a  suit¬ 
able  catalyst,  such  as  aniline  zincichloride  or  halogen  acid,  but 
the  procedure  gives  poor  yields  with  many  ketones  of  high  molecular 
weight  and  substituted  anilines  by  reason  of  the  slowness  of  the 
change.  The  desired  anils  may,  however,  be  obtained  readily  if 
the  simple  ketoneanils  (in  place  of  the  ketones  themselves)  are 
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heated  with  the  requisite  amine.  The  process  appears  to  take 
place  in  accordance  with  the  scheme :  R2C!NPh-(-H2N*R1= 

R2C(NHR1),NHPh=R2CINR1-j-NH2Ph.  The  conditions  which 
govern  the  course  of  the  change  are  the  volatility  of  the  amine, 
the  chemical  affinity  to  the  ketonic  or  aldehydic  residue,  and  the 
concentration  of  the  amine.  If  the  eliminated  amine  is  not  removed 
(for  example,  by  distillation),  an  equilibrium  governed  by  the  law 
of  mass  action  becomes  established.  The  replacement  of  a  less 
by  a  more  volatile  amine  can,  however,  be  secured  if  the  latter  is 
used  in  large  excess.  The  amine  residue  of  ketoneanils  can  be 
removed  by  amino-acids  in  a  similar  manner ;  the  process  does  not 
depend  on  the  activity  of  the  carboxyl  groups,  since  the  fission  of 
ketoneanils  by  carboxylic  acids  occurs  with  much  less  readiness. 
The  new  process  can  be  utilised  for  the  production  of  ketoneanils 
which,  by  reason  of  steric  hindrance,  are  not  obtainable  directly 
from  the  ketones,  the  starting  point  being  the  ketoneimine.  The 
displacements  can  be  catalytically  accelerated  by  aniline  zinci- 
chloride  or  halogen  acids,  but  this  is  not  generally  necessary.  The 
reaction  may  also  be  extended  to  acid  amides,  the  same  catalysts 
being  operative. 

Benzophenone-fi-naphthil,  CPh2!N*C10H7,  short,  greenish-yellow 
prisms,  m.  p.  96*5°,  is  prepared  by  heating  a  mixture  of  benzo- 
phenoneanil  and  (3-naphthy famine  ultimately  to  180°  in  a  vacuum. 
Fluor  enylidene-p-aminodiphenyl ,  C(C6H4)2!N*C6H4Ph,  from  fluoren- 
oneanil  and  ^>-aminodiphenyl,  crystallises  in  short,  golden-yellow 
prisms,  m.  p.  186°.  Di-ct-naphihylketoneanil ,  from  di-a-naphthyl- 
ketoneimide,  m.  p.  87°,  and  aniline,  forms  pale  yellow  prisms, 
m.  p.  155°.  Di-oL-naphtliylketone-oi-naphthil ,  short;,  yellow  prisms,  has 
m.  p.  211°.  Benzophenone-p-anilinoanil ,  CPh2!N*C6H4«NHPh,  from 
benzophenoneanil  and  ^-aminodiphenylamine,  forms  dark  yellow, 
oblique,  four-sided  rods,  m.  p.  111°.  Benzophenoneanil-p '-carb¬ 
oxylic  acid,  CPh2IN*C6H4*C02H,  short,  pale  yellow  prisms,  m.  p. 
240°,  is  obtained  readily  from  ^-aminobenzoic  acid  and  benzo¬ 
phenoneanil  or  benzophenoneimide ;  the  sodium  salt,  an  intensely 
yellow,  crystalline  powder,  and  the  potassium  salt  are  described. 
Fluor  cnoncanil-p' -carboxylic  acid ,  from  fluorenoneanil  and  p- amino - 
benzoic  acid,  crystallises  in  yellow  leaflets,  m.  p.  253°.  Benzo¬ 
phenoneimide  is  prepared  conveniently  by  heating  benzophenone¬ 
anil  at  200°  in  the  presence  of  a  little  aniline  hydro  bromide  in  a 
current  of  dry  ammonia.  Fluorenoneimide,  pale  yellow,  slender 
needles,  m.  p.  124°,  is  prepared  in  a  similar  manner.  Benzophenone- 
methylimide ,  CPh2INMe,  a  colourless  liquid,  b.  p.  158 — 159°/13  mm., 
is  obtained  by  heating  benzophenoneanil  and  aniline  hydrobromide 
at  200 — 210°  in  a  current  of  dry  methylamine.  Fluor  enonemethyl- 
imide  crystallises  in  pale  yellow  leaflets,  m.  p.  110 — 111°.  Benzo- 
phenonebenzoylhydrazone ,  CPh2IN*NHBz,  from  benzophenoneanil 
and  benzoylhydrazine  at  100°,  forms  small,  colourless  rods,  m.  p. 
115*5°;  it  can  also  be  prepared  in  almost  quantitative  yield  by 
protracted  ebullition  of  a  solution  of  its  components  in  alcohol. 
Fluorenonebenzoylhydrazone  forms  pale  yellow  needles,  m.  p.  171°. 

H.  W. 


ORGANIC  CHEMISTRY. 


i.  147 


Fission  of  Anils.  G.  Reddelien  and  Hildegard  Danilof 
{Ber.,  1921,  54,  [B],  3132—3142 ;  cf.  A.,  1910,  i,  118 ;  1913,  i,  1203, 
and  preceding  abstract). — Anils  are  hydrolysed  by  aqueous  solutions 
of  mineral  acids  with  a  readiness  which  depends  to  an  unusual 
extent  on  the  presence  of  substituents.  Steric  hindrance  is  shown 
when  the  latter  are  present  in  the  ortho-position,  but  hydrolysis 
is  also  facilitated  greatly  by  positive  and  retarded  by  negative 
groups  in  the  para-position.  The  stability  of  substances  such  as 
benzophenoneanil-p' -carboxylic  acid  is  probably  due  to  a  subsidiary 
valency  linking  as  indicated  by  the  formula  CPh2!N*C6H4*C02H, 

which  also  renders  possible  an  explanation  of  the  ready  fission  of 
the  corresponding  esters.  The  anils  are  much  more  stable  towards 
alkali  than  towards  acid.  The  aldehydeanils,  however,  are  hydro¬ 
lysed  more  or  less  completely  by  protracted  heating  with  sodium 
hydroxide,  whereas  certain  ketoanils  are  completely  stable  even 
towards  the  30%  solution.  The  similarity  of  the  behaviour  of  the 
CINPh  group  in  anils  with  the  keto-group  has  been  emphasised 
previously  by  Miller  and  Plochl  (A.,  1896,  i,  609)  and  by  Reddelien 
(loc.  cit.).  This,  however,  does  not  extend  to  the  behaviour  of 
the  substances  towards  alkali,  since  the  ketones  undergo  fission 
with  much  greater  readiness  than  do  the  ketoanils.  The  remark¬ 
able  stability  of  the  latter  towards  alkali  has  caused  the  authors 
to  investigate  the  possibility  of  esterifying  hydroxyanils  and  anil- 
carboxylic  acids  and  of  acylating  hydroxyanils  and  ketoneimides 
in  alkaline  solution.  Esterification  with  methyl  sulphate  proceeds 
smoothly.  Benzoylation  according  to  the  Schotten-Baumann  method 
is  more  complex,  since  the  hydroxyanils  suffer  fission  when  the  solu¬ 
tion  is  warmed,  whereas  in  cold  solution  this  action  is  less  marked 
(but  never  completely  suppressed)  and  the  desired  benzoates  are 
produced.  Acetylation  of  hydroxyanils  with  acetic  anhydride  and 
sodium  acetate  occurs  invariably  with  great  smoothness. 

Benzoylation  of  the  ketoneimines  cannot  be  effected  by  the 
Schotten-Baumann  method,  since  benzamide  is  always  produced 
owing  to  fission  of  the  imine.  The  benzoylated  products  can, 
however,  be  prepared  in  pyridine  solution  or  by  the  use  of  benzoic 
anhydride  dissolved  in  benzene.  In  contrast  to  the  ketoneimines, 
they  are  very  stable  substances,  which  are  hydrolysed  only  by 
boiling  acid  or  alkali. 

The  anils  are  also  decomposed  by  hydrogen  sulphide  in  accord¬ 
ance  with  the  equation  CR2!NPh+H2S  — CR^S+NH^Ph.  Reac¬ 
tion  occurs  with  some  difficulty,  and  not  invariably  in  warm 
alcoholic  solution,  and  is  effected  preferably  by  passing  hydrogen 
sulphide  through  a  suspension  of  the  anil  salt  in  benzene. 

The  following  individual  substances  are  described.  Benzo- 
phenone-p-dimethylaminoanil,  CPh2IN*C6H4*lNrMe2,  yellow  crystals, 
m.  p.  86 — 87°,  which  is  obtained  conveniently  from  benzophenone, 
dimethyl-p-phenylenediamine,  and  hydrobromic  acid  at  160 — 180° 
(cf.  Reddelien,  A.,  1910,  i,  118;  Moore,  A.,  1910,  i,  281).  Ethyl 
benzophenoneanil--p' -carboxylate,  CPh2IN*C6H4*C02Et  (from  benzo- 
phenoneanil  and  ethyl  ^-aminobenzoate  in  a  vacuum  at  180 — 200°), 
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small,  yellow  needles,  m.  p.  93 — 94°.  Methyl  benzophenoneanil-^’ - 
carboxylate  (from  the  acid,  methyl  sulphate,  and  sodium  hydroxide), 
pale  yellow  leaflets,  m.  p.  133°.  Methyl  fluorenoneanil-p' -carb- 
oxylate,  C13H8!N*C6H4*C02Me,  yellow  leaflets,  m.  p.  170°.  Ethyl 
benzylidene-p-aminobenzoate,  CHPhIN*C6H4*C02Et,  pale  yellow 
needles,  m.  p.  47°.  Benzylidene-p-anisidine,  m.  p.  72°.  Benzo- 
phenonebenzoylimide ,  CPh2!N*Bz,  colourless  prisms,  m.  p.  117 — 118°. 
Fluor enonebenzoylimide,  pale  yellow  leaflets,  m.  p.  130°.  Benzyl - 
idene-p-aminophenyl  benzoate ,  CHPhIN’C6H4*OBz,  colourless  needles, 
m.  p.  144°.  The  benzoate ,  pale  yellow  leaflets,  m.  p.  105°,  and  acetate , 
pale  yellow  prisms,  m.  p.  93 — 94°,  of  benzophenone-p-hydroxyanil. 

Benzilmonoanil  is  converted  by  potassium  hydroxide  at  170 — 180° 
into  benzilic  and  anilinodiphenylacetic  acids. 

Benzophenoneanil  hydrochloride  is  transformed  by  hydrogen 
sulphide  into  thiobenzophenone,  a  dark  blue  liquid,  b.  p.  176 — 
178°/18  mm.  In  a  similar  manner,  p -dimethylaminobenzophenone- 
anil  hydrochloride ,  red  needles,  m.  p.  178°  (decomp.),  is  converted 
into  p -dimethylaminothiobenzophenone,  C15H15NS,  bluish-red,  rhombic 
leaflets,  m.  p.  91°. 

Thiobenzophenone  is  also  produced  when  hydrogen  sulphide  is 
passed  through  molten  benzophenoneanil,  but  the  action  proceeds 
further  to  the  formation  of  diphenylmethane,  CPh2!S+H2S— 
CH2Ph24-S2.  Under  similar  conditions,  fluorenoneanil  gives  a  red 
sulphide  which  could  not  be  isolated  in  a  homogeneous  condition 


C  H  S  c  H 

and  dithiodifluorenone  A6w4^C<Cq^C<CA6tt4  (cf.  Smedley,  T.,  1905, 

L/6±l4  O  ^6^4 

87,  1253).  H.  W. 


Dibenzylideneacetone  [Distyryl  Ketone]  and  Triphenyl- 
methane.  X.  Ionogenically  Linked  Halogen  Atoms.  Fritz 
Straits  and  Amadaus  Dutzmann  (J.  pr .  Chem .,  1921,  [ii],  103, 
1 — 68  ;  cf.  A.,  1912,  i,  989). — The  unsaturated  chlorides  obtained  by 
the  action  of  phosphorus  pentachloride  on  distyryl  ketone  and 
other  ketones  of  similar  structure  contain  the  group  CHC1,  and  are 
derived  from  diphenylchloromethane  by  the  separation  of  one  of  the 
benzene  nuclei  from  the  methane  carbon  atom  by  a  more  or  less 
long,  conjugated  chain  of  ethylene  linkings.  In  the  reactions  of 
these  unsaturated  chloro- compounds,  the  secondary  chlorine  atom 
exhibits  a  highly  developed  “  ionogenic  ”  linking  closely  resembling 
that  observed  with  triphenylchloromethane.  Thus,  the  chlorine 
atom  is  readily  replaceable  by  hydroxyl,  methoxyl,  another  halogen, 
etc.,  and  also  induces  in  the  compounds  ability  to  unite  with  com¬ 
pounds  of  different  character,  forming  intensely  coloured  com¬ 
plexes.  Among  the  latter,  a  special  position  is  occupied  by  the 
additive  compounds  formed  with  sulphur  dioxide,  the  coloured 
solutions  of  these  compounds  in  excess  of  the  liquefied  gas  exhibiting 
electrical  conductivity;  in  a  few  instances,  such  compounds  may 
be  isolated  and  analysed. 

The  authors  have  measured  the  conductivities  of  a  considerable 
number  of  these  solutions  with  the  object  of  determining  the 
manner  in  which  the  conductivity  varies  with  constitutive  altera- 
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tion  in  the  molecular  structure  of  the  unsaturated  chloro- compounds 
(cf.  Straus  and  Hussy,  A.,  1909,  i,  490).  Benzyl  chloride  and 
diphenylchloromethane,  which  may  be  regarded  as  the  parent 
substances  of  the  whole  series,  show  no  measurable  conductivity 
even  in  concentrated  solution.  Conductivity  makes  its  appearance 
when  an  ethylene  linking  is  introduced  between  the  methyl  carbon 
atom  and  the  one  nucleus,  and  increases  with  the  number  of  such 
linkings  in  the  molecule  until  it  assumes  considerable  magnitude. 
As  regards  the  influence  of  nuclear  substituents  on  the  conductivity 
of  these  unsaturated  chloro-compounds,  the  only  data  available 
refer  to  compounds  in  which  either  chlorine  or  methoxyl  is  intro¬ 
duced  in  the  para-position  in  both  nuclei;  such  data  show  that 
the  conductivity  is  diminished  by  chlorine,  but  is  increased  by 
methoxyl  to  the  order  of  magnitude  of  the  conductivities  exhibited 
by  the  best- conducting  true  salts.  Thus,  the  influence  of  nuclear 
methoxyl  suppresses  all  other  constitutive  influences. 

Of  the  effects  on  the  conductivity  of  change  of  the  anion  little 
is  known.  Replacement  of  the  secondary  chlorine  by  bromine 
results  in  considerable  augmentation  of  the  conductivity.  The 
carbinols  obtained  by  treating  the  chloro-  or  bromo-compounds 
with  water  also  dissolve  in  liquid  sulphur  dioxide,  giving  coloured 
complex  compounds,  the  conductivities  of  which  are  approximately 
10%  of  those  of  the  corresponding  chloro-compounds.  The  methyl 
ethers  of  the  carbinols  give  coloured  and  conducting  solutions  in 
sulphur  dioxide  only  when  they  correspond  with  highly  conducting 
chlorides  ;  the  molecular  conductivities  of  such  ethers  are  about  one- 
half  as  great  as  those  of  the  corresponding  carbinols,  but  persistently 
increase,  instead  of  remaining  constant,  for  any  definite  dilution. 

The  magnitudes  of  the  conductivities  of  these  coloured  solutions 
exhibit  parallelism  with  the  intensities  of  their  colour,  these  vary¬ 
ing,  for  solutions  of  the  different  compounds  of  similar  concentra¬ 
tions,  to  the  same  degree  as  the  molecular  conductivities.  Indeed, 
in  all  the  cases  investigated,  gradual  diminution  of  the  conductivity 
is  accompanied  by  fading  of  the  colour ;  further,  with  the  carbinols 
examined  and  with  triphenylcarbinol,  which  give  solutions  at  first 
colourless,  the  subsequent  change  into  coloured  solutions  corre¬ 
sponds  with  measurable  increases  in  the  conductivity.  It  is  there¬ 
fore  assumed  that,  even  in  solutions  of  the  chlorides  in  liquid 
sulphur  dioxide,  an  equilibrium  exists  between  a  colourless,  non¬ 
conducting  form,  which  may  be  regarded  as  formed  by  hetero¬ 
geneous  association  between  molecules  of  the  chloride  and  of 
the  solvent,  and  represents  simple  solution  such  as  occurs  with 
organic  solvents,  and  a  second,  coloured,  conducting  form,  arising 
by  transformation  of  the  solvate  originally  formed,  !CHC1  .  .  .  #S02 
(colourless)  ^  iCHCl  .  .  .  xS02  (coloured).  With  the  chlorides 
themselves,  the  establishment  of  this  equilibrium  proceeds  too 
rapidly  to  permit  of  direct  observation.  In  considering  the  observed 
variation  of  the  conductivity,  it  must  be  borne  in  mind  that  dilution 
causes,  not  only  the  normal  increase  in  the  dissociation,  but  also 
a  simultaneous  displacement  of  the  equilibrium  between  colourless 
and  coloured  forms. 
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The  results  of  Hantzsch’s  investigations  (A.,  1918,  ii,  2,  4)  show 
that  the  process  of  ionisation  does  not,  of  itself,  condition  alteration 
of  the  light  absorption,  and  that  with  a  coloured  ion  there  must 
correspond  a  coloured  non-dissociated  parent  form.  Hence,  in 
the  coloured  solutions  of  these  chlorides  in  sulphur  dioxide,  the 
presence  of  a  second,  coloured,  ionisable  compound  must  be 
assumed.  As  yet  it  has  not  been  found  possible  to  prove  experi¬ 
mentally  the  assumed  scission  into  such  ions  as 

CPhClICH-CPlT  .  .  .  xS02 

and  Cl'  .  .  .  ^S02,  by  electrolysis  of  one  of  these  chlorides  (cf. 
Schlenk,  A.,  1910,  i,  236). 

The  investigation  of  the  velocities  with  which  these  halogen 
compounds  are  decomposed  by  water  (A.,  1909,  i,  490;  1910,  i, 
593;  1912,  i,  989)  yielded  results  which,  together  with  those  now 
obtained,  indicate  that  similar  alterations  in  the  molecules  of  the 
halogen  compounds  or,  in  other  words,  similar  alterations  in  the 
affinity  demands  of  the  methyl  carbon  atom,  influence  the  velocity 
of  the  decomposition  by  water  and  the  electrical  conductivity 
qualitatively  in  the  same  direction. 

The  conclusions  drawn  by  Straus,  Lutz,  and  Hussy  (A.,  1910,  i, 
563)  regarding  the  dependence  of  the  stability  of  the  coloured 
complex  compounds  formed  by  various  chlorides  on  the  number 
of  unsaturated  linkings  and  on  the  nature  of  the  substitution  in 
the  nucleus  are  confirmed. 

According  to  Werner’s  hypothesis,  the  hydrolysis  of  the  complex 
chlorides  results  first  in  a  loose  union  of  the  water  molecule  with 
the  chlorine  atom,  this  proceeding  to  varying  extents  with  the 
different  chlorides ;  the  affinities  are  then  brought  into  equilibrium 
by  the  formation  of  the  carbinol  rather  than  by  displacement  of 
an  electron  :  R^H-C-Cl  .  .  .  HOH  — >  R^HiC  Cl-H  OH. 

The  phenomena  observed  with  the  unsaturated  chlorides  in 
solution  in  sulphur  dioxide  are  discussed  in  relation  to  the  halo- 
chromy  of  the  unsaturated  ketones,  and  it  is  found  that  the  con¬ 
ductivities  of  sulphur  dioxide  solutions  of  these  chlorides  are 
extremely  small  and  bear  no  relationship  to  those  of  the  corre¬ 
sponding  chlorides. 

Walden  (A.,  1902,  i,  536)  drew  the  conclusion  that  the  capacity 
of  these  chlorides  to  undergo  electrolytic  dissociation  is  determined 
principally  by  the  number  of  radicles  united  to  the  carbon  atom, 
and  that  only  tertiary  compounds  exhibit  appreciable  electrical 
conductivity.  The  authors’  results  show,  however,  that  secondary 
halogen  compounds  also  may  display  the  properties  of  strong 
electrolytes. 

A  full  description  is  given  of  the  methods  employed  in  the  con¬ 
ductivity  measurements  which  have  been  applied  to  :  (I)  Deriv¬ 
atives  of  benzophenone  and  fluorenone  :  diphenylchloromethane ; 
the  chloride  of  4  :  4'-diphenylbenzophenone,  CCl2(C6H4Ph)2 ;  p  :  p'- 
dimethoxy benzophenone  and  the  corresponding  dichloro- compound, 
CCl2(C6H4‘OMe)2,  and  monochloro-compound,  CHCl(C6H4*OMe)2 ; 
the  chloride  of  fluorenone.  (II)  Derivatives  of  phenyl  styryl 
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ketone:  ay-diehloro-ocy-diphenylpropylene ;  ay-dichloro-ay-di-p- 

chlorophenylpropylene ;  a-chloro-y-bromo-ay-di-p-chlorophenyl- 
propylene ;  p-anisyl  p-methoxystyryl  ketone ;  ay-dichloro-ay-di- 
p-anisylpropylene ;  a-chloro-y-bromo-ay-di-p-anisylpropylene ;  ocy- 
dibromo-ay-di-p-anisylpropylene.  (Ill)  Derivatives  of  distyryl 
ketone  and  of  phenyl  cinnamylidenemethyl  ketone  :  ye-dichloro- 
ae-diphenyl-Aav-pentadiene ;  y-chloro-ae-diphenyl-AaY-pentadien- 
€-ol,  OH*CHPh*CHICChCHICHPh,  and  its  methyl  ether;  ye-di- 
chloro-ae-di-p-chlorophenyl-Aa'>'-pentadiene ;  y-chloro-ae-di-p-chloro- 
phenyl-Aav-pentadiene-e-ol,  C6H4Cl*CH(OH)-CH:CChCH:CH-C6H4Cl, 
and  its  methyl  ether;  c-ehloro-oce-di-p-chlorophenyl-Aav-penta- 
diene ;  dianisylidenemethyl  ketone;  ye-dichloro-ac-di-p-anisyl- 
Aav-pentadiene ;  y-ehloro-€-methoxy-ae-di-p-anisyl-Aa?-pentadiene. 

(IV)  Derivatives  of  dicinnamylidenemethyl  ketone ;  ae-dichloro-ae- 
diphenyl-Aav-pentadiene ;  ei-dichloro-oa-diphenyl-aye^-nonatetrene ; 
c-chloro-oa-diphenyl-aye^-nonatetren-i-ol,  and  its  methyl  ether. 

(V)  Tridiphenylylchloromethane.  T.  H.  P. 


Halochromic  Phenomena  with  Diarylstyrylcarbinols. 

Karl  Ziegler  ( Ber .,  1921,  54,  [5],  3003 — 3009). — The  recent 
publication  of  Hess  and  Weltzien  (this  vol.,  i,  35)  has  induced  the 
author  to  put  forward  an  account  of  his  work  in  this  field.  It 
is  based  on  the  hypothesis  that  the  halochromy  of  the  triaryl- 
carbinols  is  connected  with  the  possibility  of  existence  of  the 
triarylmethyls,  and  that  the  cause  is  to  be  found  in  the  unsaturated 
nature  of  the  benzene  nucleus.  If  this  is  the  case,  it  should  be 


possible  to  replace  the  latter  by  unsaturated  groups  without  dis¬ 
turbance  of  the  typical  properties  of  the  substances.  This  has  been 
achieved  in  a  number  of  instances  by  the  aid  of  the  styryl  complex. 

Benzophenone  gives  with  the  magnesium  compound  of  8-bromo- 
styrene  a  compound  which  becomes  intensely  red  and  then  green 
when  treated  with  concentrated  sulphuric  acid,  the  colour  dis¬ 
appearing  on  addition  of  water.  A  similar  substance  is  derived 
from  phenyl  p-tolyl  ketone,  but  not  from  acetophenone,  thus 
conforming  to  theory.  The  compounds  have  not  been  isolated 
in  the  homogeneous  condition. 

[With  Kurt  Ochs.] — The  Grignard  reagent  from  (3-bromostyrene 
gives  with  4  :  4'-dimethoxybenzophenone  in  ethereal  solution  di- 
p-anisylstyrylcarbinol,  OH*C(C6H4*OMe)2*CHICHPh,  which  is  isolated 
in  the  form  of  its  perchlorate ,  a  stable,  dark  red  powder,  m.  p.  about 
90°.  The  salt  gives  a  magenta-red  solution  in  acetone  or  chloro¬ 
form,  which  is  stable  in  the  cold  but  rapidly  becomes  discoloured 
when  warmed.  The  similar  compounds  from  other  diaryl  ketones 
all  give  magenta-red  solutions,  but  the  isolation  of  other  crystalline 


C104V/CH:CHPh 

C 


0 


perchlorates  has  not  been  effected.  9 -Styrylxan- 
thenyl  perchlorate  (annexed  formula)  is  obtained 
similarly  from  xanthone ;  it  forms  red  prisms  or 
thin,  orange-yellow  leaflets,  decomp.  187 — 189°. 
The  substance  is  remarkably  stable.  When 
boiled  with  alcohol,  it  is  converted  into  ms- 
styrylxanthene,  m.  p.  215°.  9-Styryl-l-meth- 
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oxyxanthenyl  perchlorate  is  a  stable,  dark  red  powder  which  softens 
at  160°  and  becomes  black,  without  melting,  at  250°.  9-Styryldi- 
pp' -naphthoxanthenyl  perchlorate  is  somewhat  less  stable.  H.  W. 


The  Beckmann  Transformation.  Jakob  Meisenheimer 
( Ber .,  1921,  54,  [ B ],  3206 — 3213). — Two  stereoiso meric  forms  of 
benzilmonoxime  are  known  and,  in  accordance  with  the  results  of 

the  Beckmann  transformation,  the  formulae  ^  n  and  ^  M  ^z 

HON  N-OH 

have  been  assigned  to  the  p-  and  a-forms.  It  has  been  assumed 
that  intramolecular  reactions  take  place  with  greater  readiness 
when  the  reacting  groups  are  disposed  near  to  one  another  in 
space,  but  this  has  never  been  proved  strictly  to  be  the  case.  The 
incidental  observation  that  3:4: 5-triphenyKsooxazole  is  con¬ 
verted  by  chromic  acid  in  glacial  acetic  acid  solution  or  by  ozone 

•  j  i  ion  •  Ph-C — C-Ph  v  Ph-C-CO-Ph 

into  benzoyl-  B-  benzilmonoxime,  n  n  — >  n 

J  N-O-C-Ph  N-OBz 

(Meisenheimer,  this  vol.,  i,  176),  proves,  however,  that  the  con¬ 
figurations  assigned  previously  to  the  benzilmonoximes  are  incorrect, 
and  that,  during  the  Beckmann  change,  the  transformation  occurs, 
not  between  vicinal  groups,  but  between  those  placed  in  the  ap¬ 
position  to  one  another.  It  is  hereby  assumed  that  in  the  opening 
of  a  ring  only  one  form  can  be  produced,  which  must  contain  the 
developed  groups  in  the  vicinal  position  to  one  another;  the 
necessary  precautions  have  been  taken  to  prove  that  the  benzoyl- 
benzilmonoxime  is  actually  the  primary  product  of  the  fission  of 
3:4:  5-triphenyKsooxazole. 

The  new  view  of  the  course  of  the  Beckmann  change  necessitates 
a  redistribution  of  the  formulae  among  the  benzildioximes,  the  a-, 

Ph-C-CPh 

p-,  and  y-forms  now  receiving  the  configurations  n  n 

HON  N-OH* 


Ph-C - C-Ph  Ph-C - 

N-OH  HO-N  *  N-OH 


fj  respectively,  thus  involving 


the  transpositions  of  the  formulae  assigned  previously  to  the  a- 
and  p -forms,  whilst  leaving  that  of  the  y- variety  unchanged.  A 
review  of  the  literature  on  the  subject  shows  that  the  chemical 
behaviour  of  the  dioximes  is  in  much  better  accord  with  the  new 
than  with  the  older  formulae. 

The  mechanism  of  the  Beckmann  transformation  is  now  ex¬ 


plained  in  the  following  manner.  In  the  oximes,  the  radicles 
attached  to  the  vicinal  carbon  atom,  for  example,  the  phenyl  group 
of  a-benzilmonoxime,  exert  an  attraction  on  the  hydroxyl  group, 
and  thus  displace  it  from  its  normal  position.  The  residual  or 
partial  valency  of  the  nitrogen  atom  on  the  side  remote  from  the 
hydroxy-group  is  thereby  strengthened.  In  certain  circumstances 
(the  best  conditions  for  the  Beckmann  change),  the  residual  valency 
becomes  so  powerful  that  it  attracts  the  vicinal  group  attached  to 
the  carbon  atom  to  itself.  Momentarily,  therefore,  a  compound, 
Ph-C 

ii  ,  with  tervalent  carbon  and  quadrivalent  nitrogen  is  pro- 
X-N-Bz 
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duced.  In  the  latter,  the  radicle  X  attached  to  the  nitrogen  by 
oxygen  has  but  little  relationship  to  the  nitrogen,  and  is  therefore 
eliminated  and  naturally  becomes  attached  to  the  tervalent  carbon 
atom. 

TriphenyKsooxazole,  dissolved  in  carbon  tetrachloride,  is  con¬ 
verted  by  successive  treatment  with  ozone  and  water  into  benzoyl- 
(3-benzilmonoxime,  m.  p.  1375 — 138'5°,  in  addition  to  a  little 
oxalic  and  benzoic  acids.  The  oxime  and  benzoic  acids  are  also 
produced  when  the  isooxazole  is  oxidised  with  chromic  acid  in 
glacial  acetic  acid  solution,  but  the  yields  are  very  small.  Benzoyl - 
p-benzilmonoxime  is  obtained  conveniently  by  the  action  of  benzoyl 
chloride  on  the  oxime  in  the  presence  of  pyridine.  Under  similar 
conditions,  a-benzilmonoxime  gives  a  compound  of  the  expected 
composition,  which,  however,  is  probably  ON-dibenzoyKsobenz- 
amide,  OBz*CPh!NBz,  m.  p.  95 — 96°  (cf.  Werner  and  Piguet,  A., 
1905,  i,  66).  Benzoyl- p-benzilmonoxime  is  converted  by  sodium 
hydroxide  in  aqueous  alcoholic  solution  almost  quantitatively  into 
the  (3-oxime  and  benzoic  acid.  Under  similar  conditions,  the  benzoyl 
compound  obtained  from  the  a-oxime  gives  benzonitrile  and  benzoic 
acid.  H.  W. 

Condensation  Reactions  of  Formic  Acid.  Erw.  Schwenk 
(J.  pr.  Cliem.,  1921,  [ii],  103,  103 — 105). — That  the  condensation 
reaction  of  formic  acid  with  2-methylindole  (Scholtz,  A.,  1913, 
i,  893)  is  not  confined  to  such  pyrrole  derivatives  is  shown  by  the 
behaviour  of  formic  acid  in  presence  of  concentrated  sulphuric  acid 
towards  3-oxythionaphthen  and  towards  phloroglucinol.  In  the 
first  case,  the  product  of  the  reaction  is  the  3-oxythionaphthen- 
1-aldehydethioindogenide,  m.  p.  about  270°,  obtained  by  Eried- 
lander  and  Kielbasinski  (A.,  1911,  i,  1021)  from  3-oxythionaphthen- 
1 -aldehyde  and  acids,  and  by  Eriedlander  and  Risse  (A.,  1914, 
i,  876)  by  the  action  of  chloroform  and  an  alkali  on  3-oxythio- 
naphthen ;  this  compound  forms  an  acetyl  derivative,  C17H10O2S2, 
m.  p.  211°. 

The  action  of  formic  acid  on  phloroglucinol  in  presence  of  sulphuric 
acid  yields  an  orange,  pulverulent  compound ,  C13H1207,  possibly 

H^OH  OH 

o/  ^-€H(OH)-^  ^OH, 

h7o  da 

which  does  not  melt  at  300°,  and  at  150°  is  converted  into  the 
compound ,  C13H10O6.  T.  H.  P. 

Preparation  of  Hydroxyanthraquinones  from  Nitroanthra- 
quinones.  Erw.  Schwenk  (J.  pr.  Chem 1921,  [ii],  103,  106 — 
108). — The  methods  which  have  been  suggested  for  replacing  the 
nitro-groups  of  nitroanthraquinones  by  hydroxyl  groups  give 
either  poor  yields  or  impure  products,  or  are  tedious  to  execute. 
The  author  finds,  however,  that  this  replacement  may  be  readily 
effected  by  prolonged  heating  of  the  nitro- compound  with  potassium 
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acetate  and  acetic  acid  in  an  oil-bath  at  170 — 180°.  The  nitro- 
group  is  doubtless  replaced  first  by  acetyl,  but  in  no  instance  could 
the  acetyl  compound  be  isolated ;  the  readiness  with  which  the 
acetyl  group  is  replaced  is  doubtless  related  to  the  difficulty  ex¬ 
perienced  in  acetylating  the  a-hydroxyanthraquinones  (Dimroth, 
Friedmann,  and  Kammerer,  A.,  1920,  i,  443).  Replacement  of 
nitro -groups  by  hydroxyls  by  the  action  of  potassium  acetate  does 
not  take  place  in  the  naphthalene  or  benzene  series ;  with  3-nitro- 
phthalic  acid,  a  reaction  occurs,  but  this  has  not  been  investigated. 

T.  H.  P. 

Derivatives  of  Anthraquinone.  Aliphatic  Thioethers, 
Dithioethers,  and  Thioether  Sulphonic  Acids.  E.  Emmet 
Reid,  Colin  M.  Mackall,  and  George  E.  Miller  (J.  Amer.  Chem. 
Soc.,  1921,  43,  2104 — 2117). — Anthraquinone- a-sulphonic  acid  and 
the  1:5-  and  1  :  8-disulphonic  acids  when  heated  with  aliphatic 
mercaptans  in  alkaline  solution  reacted  readily  to  form  thioethers, 
thioether  sulphonic  acids,  and  dithioethers.  The  reaction  takes 
place  rapidly  at  100°.  The  corresponding  sulphones  were  pre¬ 
pared  from  the  thioethers  and  dithioethers  by  oxidation  with  nitric 
acid.  The  following  compounds  are  described  : 

Thioethers,  C14H702*SR  :  Anthraquinone  methyl  thioether, 
m.  p.  221°;  anthraquinone  ethyl  thioether,  m.  p.  184°;  anthra¬ 
quinone  propyl  thioether ,  m.  p.  151°;  anthraquinone  butyl  thioether , 
m.  p.  112*5°;  anthraquinone  iso  butyl  thioether ,  m.  p.  144°;  anthra¬ 
quinone  iso  amyl  thioether ,  m.  p.  86^.  The  corresponding  sulphones, 
C14H702*S02R,  are:  methyl,  m.  p.  254°;  ethyl,  m.  p.  211*5°; 
propyl ,  m.  p.  204*5°;  butyl ,  150°;  iso  butyl,  m.  p.  190°;  iso  amyl, 
m.  p.  133°. 

The  anthraquinone-5-sulphonic  acid  1 -alkyl  thioethers, 

O  SR 


were  isolated  in  the  form  of  various  salts  as  follows : 


S03Na0 

Anthraquinone- 5- -sulphonic  acid  l -methyl  thioether  as  its  sodium , 
barium ,  aniline ,  m.  p.  290—299°  (decomp.),  o -toluidine,  m.  p.  285 — 
290°  (decomp.),  and  p -toluidine,  m.  p.  298 — 304°  (decomp.),  salts. 
Anthraquinone-5- sulphonic  acid  1-ethyl  thioether  as  its  sodium , 
barium ,  aniline ,  m.  p.  276 — 285°  (decomp.),  o -toluidine,  m.  p.  264 — 
274°  (decomp.),  and  p -toluidine,  m.  p.  276 — 285°  (decomp.),  salts. 
Anthraquinone-5 -sulphonic  acid  1-propyl  thioether  as  its  sodium , 
barium ,  aniline,  m.  p.  270 — 277°  (decomp.),  o -toluidine,  m.  p.  255 — 
257°  (decomp.),  and  p -toluidine  salts.  Anthraquinone-5- sulphonic 
acid  1-butyl  thioether  as  its  sodium,  barium,  strontium,  calcium, 
aniline,  m.  p.  257 — 259°  (decomp.),  o -toluidine,  m.  p.  234 — 237° 
(decomp.),  and  p-toluidine,  m.  p.  256 — 260°  (decomp.),  salts. 
Anthraquinone-5 -sulphonic  acid  1-iso  amyl  thioether  as  its  sodium, 
barium,  aniline,  m.  p.  263 — 265°  (decomp.),  o -toluidine,  m.  p.  250 — 
254°  (decomp.),  and  p -toluidine,  m.  p.  267 — 277°  (decomp.),  salts. 

1  :  5 -Anthraquinone  di alkyl  dithioethers  :  dimethyl ;  methyl  ethyl. 
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m.  p.  229° ;  methyl  propyl ,  m.  p.  209° ;  methyl  butyl,  m.  p.  173*5°  ; 
methyl  iso  amyl,  m.  p.  175° ;  diethyl ,  m.  p.  226*5° ;  ethyl  propyl, 
m.  p.  188*5°;  ethyl  butyl ,  m.  p.  156°;  ethyl  iso  amyl,  m.  p.  152°; 
dipropyl,  m.  p.  227°  ;  propyl  butyl,  m.  p.  175° ;  dibutyl,  m.  p.  159*5°  ; 
butyl  iso  amyl,  m.  p.  134°,  and  di-isoamyl,  m.  p.  158*5°.  The  corre¬ 
sponding  disulphones  are  dimethyl ;  methyl  ethyl,  m.  p.  >  300°  ;  methyl 
propyl,  m.  p.  291°;  methyl  butyl,  m.  p.  264°;  methyl  isoamyl,  m.  p. 
266°;  diethyl,  m.  p.  269*5°;  ethyl  propyl,  m.  p.  243*5°;  ethyl  butyl, 
m.  p.  194°;  ethyl  isoamyl,  m.  p.  198°;  dipropyl,  m.  p.  265°;  propyl 
butyl,  m.  p.  220° ;  dibutyl,  m.  p.  184*5° ;  butyl  isoamyl,  m.  p.  203*5°, 
and  diisoamyl,  m.  p.  202°. 

The  anthraquinone-8-sulphonic  acid  1 -alkyl  thioethers  prepared 
are  as  follows  :  1-methyl  as  its  sodium,  barium,  aniline,  m.  p.  260° 
(decomp.),  o -toluidine,  m.  p.  255°  (decomp.),  and  p -toluidine,  m.  p. 
260°  (decomp.),  salts;  1-ethyl  as  its  sodium,  barium,  aniline,  m.  p. 
250°  (decomp.),  o -toluidine,  m.  p.  260°  (decomp.),  and  p-toluidine, 
m.  p.  255°,  salts ;  1-propyl  as  its  sodium,  barium,  aniline,  m.  p. 
242°  (decomp.),  o -toluidine,  m.  p.  260°  (decomp),  and  p -toluidine, 
m.  p.  260°  (decomp.),  salts  ;  1  -butyl  as  its  sodium,  barium,  strontium, 
calcium,  lead,  nickel,  cobalt,  copper ,  aniline,  m.  p.  260°  (decomp.), 
o -toluidine,  m.  p.  260°  (decomp.),  and  p -toluidine,  m.  p.  255°  (de¬ 
comp.),  salts;  and  1-iso  amyl  as  its  sodium  and  barium  salts. 

The  1  :  8-anthraquinone  dialkyl  di thioethers  are  :  dimethyl , 
m.  p.  222°;  methyl  ethyl,  m.  p.  210°;  methyl  propyl,  m.  p.  173*5°; 
methyl  butyl,  m.  p.  134°;  methyl  isoamyl,  m.  p.  114°;  diethyl,  m.  p. 
167*5°;  ethyl  butyl,  m.  p.  95°;  dipropyl,  m.  p.  142°;  propyl  butyl, 
m.  p.  119*5°;  propyl  iso  amyl,  m.  p.  104°;  dibutyl,  m.  p.  131°; 
butyl  isobutyl,  m.  p.  103*5°;  butyl  isoamyl,  m.  p.  116*5°,  and  di¬ 
isoamyl,  m.  p.  133°.  The  corresponding  disulphones  are  :  dimethyl, 
m.  p.  310°;  methyl  ethyl,  m.  p.  220°;  methyl  propyl,  m.  p.  211°; 
methyl  butyl,  m.  p.  169°;  methyl  isoamyl,  m.  p.  172°;  diethyl, 
m.  p.  228°;  ethyl  butyl,  128°;  dipropyl,  m.  p.  210°;  propyl  butyl, 
m.  p.  200*5°;  propyl  iso  amyl,  m.  p.  147*5°;  dibutyl,  m.  p.  138°; 
butyl  iso  butyl,  m.  p.  168*5°  ;  butyl  iso  amyl,  m.  p.  154°  and  diisoamyl, 
m.  p.  176°. 

Attempts  were  made  to  prepare  similar  derivatives  from  sodium 
naphthalene- a-sulphonate,  but  no  reaction  took  place.  Preliminary 
experiments  showed  that  when  sodium  anthraquinone- a-sulphonate 
was  replaced  by  the  p-sulphonate  replacement  by  the  mercaptan 
residue  took  place  with  much  greater  difficulty,  if  at  all. 

W.  G. 

Boric  Esters  of  Hydroxyanthraquinon.es.  Otto  Dimroth 
and  Theo  Faust  (Ber.,  1921,  54,  [5],  3020—3034). — Boric  acid 
is  used  extensively  in  the  chemistry  of  the  hydroxyanthraquinones 
as  a  protective  agent  in  oxidations  and  as  accelerator  in  condens¬ 
ations  and  nitrations.  Its  action  has  been  attributed  frequently 
to  the  formation  of  boric  esters,  but  the  question  does  not  appear 
to  have  been  investigated  systematically.  It  is  now  shown  that 
boric  esters  of  the  hydroxyanthraquinones  can  be  obtained  con¬ 
veniently  from  the  latter  by  the  action  of  a  solution  of  boric  acid 
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in  acetic  anhydride.  Thus,  1-hydroxyanthraquinone  is  trans¬ 
formed  into  1 -hydroxyanthraquinonyl  boroacetate, 

C14H702-0-B(0Ac)2, 

which  loses  a  molecule  of  acetic  anhydride  when  heated  in  a  vacuum, 
and  forms  1 -hydroxyanthraquinonyl  metaborate,  C14H702*0*BI0. 
2-Hydroxyanthraquinone,  on  the  other  hand,  does  not  react  with 
boric  acid.  This  difference  between  the  behaviour  of  hydroxy  - 
groups  in  positions  1  and  2  is  characteristic  and  general.  The 
unusual  greater  reactivity  of  the  1 -hydroxy-group  is  explained  by 
the  hypothesis  that  a  subsidiary  valency  union  occurs  between  the 
boron  atom  and  the  ketonic  oxygen  atom,  thus  giving  rise  to  com¬ 
pounds  of  the  type  indicated  by  the  annexed 
±H<JAcj2  formula,  which  are  thus  analogous  to  the  com- 
•''*  \  pounds  with  tin  tetrachloride  described  by  Pfeiffer 

0  O  (A.,  1913,  i,  879).  The  correctness  of  this  sup¬ 

position  is  supported  by  the  observations  that 
anthraquinone  itself  reacts  with  boroacetic  anhydr¬ 
ide  (the  compound  formed  could  not  be  isolated), 
that  1  :  5 -dihydroxy anthraquinone  reacts  with 
two  molecules  of  boroacetic  anhydride,  whereas 
the  1  : 8-compound  reacts  with  only  one  molecule,  and  that 
1:4:  5-trihydroxyanthraquinone  unites  with  two  molecules  of  boric 
acid,  whilst  the  third  hydroxy-group  becomes  acetylated. 

The  formation  of  boric  esters  of  hydroxyanthraquinones  in  acetic 
acid  solution  is  accompanied  by  characteristic  changes  in  colour 
and  spectrum.  Investigation  of  the  latter  is  not  yet  complete, 
but  it  is  established  that  all  diborates  are  distinguished  by  very 
sharp  and  characteristic  absorption  bands. 

It  is  remarkable  that  an  a-hydroxy-group  in  1 :  8 -dihydroxy anthra¬ 
quinone  is  acetylated  readily  by  warming  for  a  short  time  with  boric 
acid-acetic  anhydride  solution,  whereas  such  groups  are  generally 
difficult  to  acetylate.  In  acetic  anhydride  solution,  it  is  found 
that  1  :  8 -dihydroxy anthraquinone  is  more  readily  mono-acetylated 
than  the  1  :  5-compound.  In  general,  the  author  is  inclined  to 
attribute  the  difficulty  of  acetylating  and  alkylating  o-hydroxy- 
ketones  to  chemical  rather  than  to  steric  effects,  and  suggests  the 
possibility  of  an  unstable,  subsidiary  valency  bond  between  the 
hydrogen  of  the  hydroxyl  group  and  the  ketonic  oxygen  atom. 

The  analysis  of  the  hydroxyanthraquinonyl  boro  acetates  is 
effected  by  decomposing  them  with  water  and  weighing  the  pre¬ 
cipitated  hydroxyanthraquinone.  Acetic  acid  is  estimated  in  the 
filtrate  by  titration  with  alkali  until  neutral  red  becomes  yellow, 
after  which  mannitol  and  phenolphthalein  are  added  and  the 
titration  is  continued  until  the  solution  becomes  pink. 

1  -Hydroxyanthraquinonyl  boroacetate ,  orange-red  plates,  which 
decomposes  when  heated  without  showing  a  definite  melting  point, 
is  prepared  by  gently  warming  1-hydroxyanthraquinone  with  a 
solution  of  boroacetic  anhydride  in  an  excess  of  acetic  anhydride ; 
it  is  very  readily  hydrolysed  by  water  and  is  unstable  towards 
moist  air.  It  loses  acetic  anhydride  when  preserved  in  a  desiccator, 
rapidly  when  heated  in  a  vacuum,  and  passes  into  1  -hydroxyanthra- 
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quinonyl  metaborate ,  brown  crystals  which  are  much  more  stable 
towards  water  than  is  the  boroacetate.  1  : 4 -Dihydroxyanthra- 
quinonyl  diboroacetate  forms  coarse,  ruby-red  crystals,  whilst  the 
corresponding  di-metaborate  is  rust-brown.  Alizarin  1 -boroacetate 
forms  dark  red  crystals  which  are  extremely  sensitive  to  moisture. 
2 -Acetylalizar in-1 -boroacetate,  orange-red  crystals,  is  decomposed  by 
water  into  2-acetylahzarin,  m.  p.  198°,  acetic  acid,  and  boric  acid. 
Purpuren- 1  :  4- diboroacetate,  purple-red  crystals,  and  2 -acetylpur- 
puren  1  : 4 -diboroacetate,  dark  red  to  violet-red  crystals,  are  also 
described.  Anthrarufindiboroacetate  crystallises  in  golden-yellow, 

iridescent  leaflets.  Chrysazin-monoboroacetate ,  pale 
±S(UAc)2  rec[  crystals  with  a  dull  golden  glance,  and 
/  \  h-acetylchrysazin-1 -boroacetate,  red  crystals,  are 

described ;  the  latter,  when  hydrolysed,  gives 
1  -hydroxy -&-acetoxyanthraquinone,  orange-yellow 
prisms,  m.  p.  178°,  or  lemon-yellow  needles,  m.  p. 
179°  (the  two  modifications  are  interconvertible). 
4:-Acetoxy-l :  5-dihydroxyanthraquinonyl diboroacet¬ 
ate  (annexed  formula),  rust-brown  crystals  with 
golden  glance,  is  hydrolysed  by  water  to  1  :  5-di¬ 
hydroxy  A-acetoxyanthraquinone,  yellow  needles, 
m.  p.  165°;  the  position  of  the  hydroxy- groups  in  the  latter  follows 
from  its  inability  to  be  oxidised  by  lead  tetra- acetate  to  a 
di-quinone.  H.  W. 

Researches  on  Residual  Affinity  and  Co-ordination.  VII. 
Cobaltic  Lakes  of  the  Alizarin  Series.  Gilbert  T.  Morgan 
and  J.  D.  Main  Smith  (T.,  1922,  121,  160 — 169). 

The  Action  of  Bromine  on  Quinizarin  and  Alizarin.  Otto 
Dimroth,  Ernst  Schultze,  and  Fritz  Heinze  ( Ber .,  1921,  54, 
3035 — 3050;  cf.  A.,  1916,  i,  563;  1920,  i,  443). — Quinizarin  is 
unaffected  by  bromine  water  at  the  ordinary  temperature,  but 
it  is  rapidly  oxidised  by  a  concentrated  solution  of  bromine  in 
potassium  bromide  to  quinizarinquinone,  which  is  a  much  more 
powerful  oxidising  agent  than  benzoquinone.  Bromine  water  in 
presence  of  free  bromine,  however,  converts  quinizarin  into 
quinizarinquinone  dibromide,  slender,  pink  needles,  m.  p.  210 — 
215°  (decomp.);  this  is  also  formed  by  boiling  quinizarinquinone 
with  an  excess  of  bromine  and  glacial  acetic  acid.  It  is  reduced 
by  sulphurous  acid  to  monobromoquinizarin,  red  needles,  m.  p. 
228 — 230°  (Liebermann  and  Biiber,  A.,  1900,  i,  451),  which  forms 
a  diacetyl  derivative,  pale  yellow  needles,  m.  p.  216 — 218°,  whereas 
treatment  with  acetic  anhydride-sulphuric  acid  yields  dibromo - 
diacetylquinizarin,  pale  yellow  needles,  m.  p.  270—271°,  which  is 
hydrolysed  by  sulphuric  acid  to  dibromoquinizarin,  m.  p.  252 — 
253°  (Liebermann  and  Riiber,  loc.  cit.). 

Quinizarin  in  methyl  alcoholic  suspension  readily  reacts  with 
bromine  with  ice  cooling,  forming  quinizarinquinone  methoxy - 
bromide,  yellow  crystals,  m.  p.  96°,  which  is  converted  by  acetic 
anhydride  in  the  cold  into  3 -bromodiacetylpurpurin  2-methyl  ether , 
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pale  yellow  crystals,  m.  p.  145°,  hydrolysed  by  sulphuric  acid  to 
3 -bromopurpurin -2 -methyl  ether ,  red  needles,  m.  p.  260°. 

Alizarin  reacts  with  bromine  more  readily  than  does  quinizarin 
and  forms  3 -bromoalizarin,  yellow  plates,  m.  p.  260 — 261°,  when 
boiled  with  an  acetic  acid  solution  of  bromine,  but  treatment  with 
bromine  water,  or  a  potassium  bromide  solution  of  bromine,  or 
bromine  water  and  free  bromine  yields  in  each  case  3 -bromoalizarin- 
quinone ,  very  sparingly  soluble,  yellow  needles  which  readily 
decompose.  Alizarinquinone  methoxy  bromide,  obtained  in  a 
similar  manner  to  the  corresponding  quinizarin  derivative,  forms 
lanceolate,  yellow  needles,  m.  p.  230°,  after  decomposing  and 
sintering  at  200°.  A  methyl-alcoholic  suspension  of  alizarin,  on 
the  other  hand,  when  treated  with  bromine  without  cooling,  yields 
3  :  4:-dibromoalizarin,  yellow  needles,  m.  p.  251 — 252° ;  diacetyl 
derivative,  pale  yellow  rosettes  of  needles,  m.  p.  199 — 200°; 
3  :  4 -dibromoalizarinquinone,  yellow  crystals. 

Alizarin  in  ethyl  alcoholic  suspension  reacts  with  bromine  with 
cooling,  with  formation  of  alizarinquinone  ethoxy  bromide,  yellow 
tables,  m.  p.  205°  with  decomp,  after  sintering  at  180°. 

F.  M.  R. 

Anthradiquinones  and  Anthratriquinones.  Otto  Dimroth 
and  Valentin  Hilcken  (Ber.,  1921,  54,  3050 — 3063;  cf.  A.,  1916, 
i,  563;  1920,  i,  443). — Quinizarinquinone  in  glacial  acetic  acid 

suspension  reacts  with  hydrogen  fluoride  with  formation  of 
2-j fluoroquinizarin,  red  prisms ;  diacetyl  derivative,  slender,  yellow 
needles,  m.  p.  189°.  With  benzenesulphinic  acid,  quinizarin¬ 
quinone  yields  quinizarin-2-phenylsulphone ,  slender,  red  needles, 
m.  p.  250°;  diacetyl  derivative,  yellow  crystals,  m.  p.  210°.  When 
quinizarinquinone  is  suspended  in  acetaldehyde  and  exposed  to 
sunlight  in  a  closed  vessel,  monoacetylquinizarin ,  yellowish -orange 
needles,  m.  p.  186°,  is  formed. 

In  order  to  determine  the  effect  of  hydroxyl  groups  on  the 
properties,  mono-  and  di-hydroxyanthradiquinones  have  been 
prepared  by  the  oxidation  of  tri-  and  tetra-hydroxyanthraquinones 
respectively  with  lead  tetra- acetate.  § -Hydroxy quinizarinquinone 
forms  small,  brownish -yellow  crystals,  m.  p.  215 — 220°  after 
decomposing  and  sintering  at  200°,  and  when  treated  with  acetic 
anhydride-sulphuric  acid  yields  a  mixture  of  hydroxyanthrapur- 
purin  and  hydroxyflavopurpurin.  5 -Hydroxy  quinizarinquinone 
forms  brown  needles,  m.  p.  220°  after  darkening  at  210°.  5:8- 

Dihydroxyquinizarinquinone  could  not  be  isolated  from  its  deep 
bluish-violet  solution  in  nitrobenzene. 

The  acetyl  derivative  of  1  :  4  :  5  :  6  :  8-pentahydroxyanthra- 
quinone  is  obtained  by  oxidising  a  glacial  acetic  acid  solution  of 
alizarin- bordeaux  with  lead  tetra-acetate  and  adding  an  excess 
of  acetic  anhydride  and  sulphuric  acid,  and,  similarly,  the  diquinones 
derived  from  fi-monoacetyl-alizarin-bordeaux  and  anthrapurpurin 
were  only  obtained  in  acetic  acid  solution. 

When  1 : 2 : 4 : 5 : 8-pentahydroxyanthraquinone  and  1 : 2 : 4 : 5 : 6 : 8- 
hexahydroxyanthraquinone  are  oxidised  by  air  in  alkaline  solution, 
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the  tri-  and  tetra-hydroxyanthradiquinones  respectively  are  obtained, 
and  crystallise  from  aqueous  pyridine  in  dark  violet  needles. 
The  hydroxy- derivatives  of  quinizarinquinone  are  weaker  oxidis¬ 
ing  agents  than  the  parent  substance,  and  the  oxidising  power 
varies  with  the  position  of  the  hydroxyl  group  in  the  molecule, 
for  5 -hydroxy quinizarinquinone  is  a  weaker  oxidising  agent  than 
its  6-hydroxy-isomeride.  With  regard  to  the  rate  of  oxidation 
of  a  hydroxyanthraquinone  to  a  diquinone,  the  oxidation  to  an 
o-quinone  proceeds  more  rapidly  than  the  oxidation  to  a  p-quinone. 
When  an  acetic  acid  or  nitrobenzene  solution  of  a  polyhydroxy- 
anthraquinone,  which  contains  hydroxyl  groups  in  an  ortho-  or 
para-position  in  both  benzene  rings,  is  oxidised  with  lead  tetra¬ 
acetate,  the  blue  to  bluish- violet  diquinone  is  lirst  formed,  but 
on  further  oxidation  yellow  or  yellowish -brown  solutions  of  the 
triquinone  are  obtained.  Solutions  of  the  triquinones  derived  from 
1:4:5:  8-tetrahydroxy-,  1:2:5:  8-tetrahydroxy-,  pentahydroxy-, 
and  hexahydroxy-anthraquinones  were  obtained  in  this  manner, 
but  the  triquinones  were  not  isolated.  F.  M.  R. 

Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXII.  The  Binary  Systems  of 
Camphor  with  Phenols.  Robert  Kremann  and  Friedrich 
Odelga  ( Monatsh .,  1921,  42,  147 — 165;  cf.  this  vol.,  i,  131). — 
The  fusion  diagrams  of  the  binary  systems  formed  by  camphor 
with  p-  and  ra-nitrophenols  are  completely  analogous  to  that  of 
the  system  camphor-phenol  (Kremann,  Wischo,  and  Paul,  A., 
1916,  i,  217),  the  curves  for  the  two  components  falling  so  steeply 
that  meeting  in  a  simple  eutectic  is  not  to  be  expected ;  in  the 
region  corresponding  with  59 — 69%  (for  p-nitrophenol)  or  60 — 
69%  (for  m-nitrophenol)  of  camphor,  no  crystallisation  is  induced 
by  inoculation  either  with  one  of  the  components  or  with  the 
resorcinol-camphor  compound.  In  almost  all  cases  in  which  m- 
and  ^-nitrophenols  form  compounds  with  a  second  component, 
o-nitrophenol  fails  to  do  so  owing  to  steric  hindrance.  Hence,  if 
the  inability  of  the  camphor-m-(or  p-)nitrophenol  system  to  exhibit 
crystallisation  over  the  ranges  mentioned  is  due  to  the  existence 
of  a  compound  seeding  with  which  is  impossible,  the  system 
camphor-o-nitrophenol  should  form  no  compound  and  its  fusion 
diagram  should  be  realisable  completely ;  this  is  actually  the  case, 
the  eutectic  corresponding  wTith  15°  and  54%  of  camphor.  The 
binary  systems  formed  by  camphor  with  2  :  4-dinitrophenol  and 
picric  acid  show  similar  behaviour,  the  eutectics  corresponding 
respectively  with  67°  and  61%  of  camphor,  and  71°  and  60%  of 
camphor ;  the  2  :  4-dinitrophenol  and  picric  acid  branches  exhibit 
points  of  inflexion.  Here,  then,  unlike  what  is  observed  in  other 
analogous  cases,  introduction  of  electronegative  nitro-groups  into 
a  compound  removes  the  tendency  to  combine  with  camphor. 

For  the  systems  formed  by  camphor  with  pyrogallol  and 
catechol,  the  fusion  curves  for  the  two  components  descend  rapidly 
and  do  not  meet  in  a  eutectic  point  on  extrapolation.  If,  however, 
the  intermediate  critical  viscous  melt  is  seeded  with  the  camphor- 
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resorcinol  compound,  a  new  branch  of  the  diagram  of  state  is 
realised,  this  corresponding  with  the  primary  crystallisation  of 
a  compound  of  the  two  components.  Contrary  to  the  statements 
of  Efremov  (A.,  1913,  i,  635),  the  compounds  formed  are  composed 
of  1  mol.  of  catechol  +  2  mols.  of  camphor  and,  apparently,  1  mol. 
of  pyrogallol  -f*  3  mols.  of  camphor.  That  the  number  of  mole¬ 
cules  of  camphor  combined  should  agree  with  the  number  of 
hydroxyl  groups  in  the  molecule  of  the  other  component  is  con¬ 
ceivable,  but  with  other  compounds,  such  as  amines,  steric 
hindrance  to  the  valency  relations  results  from  the  ortho-positions 
of  the  hydroxyl  groups  of  catechol  and  pyrogallol,  so  that  the 
number  of  molecules  of  the  second  component  combined  is  usually 
less  than  the  number  of  hydroxyl  groups  in  the  hydroxybenzene ; 
in  such  cases,  the  two  hydroxyl  groups  act  only  when  they  occur 
in  the  meta-  or  para-position.  In  their  behaviour  towards  camphor, 
however,  the  valency  activities  of  the  hydroxyls  of  the  dihydroxy- 
benzenes  appear  to  support  one  another  when  near  and  to  weaken 
one  another  when  distant.  The  fusion  curve  for  the  system 
camphor-quinol  exhibits  no  indication  of  the  formation  of  the 
equimolecular  compound  mentioned  by  Efremov  (loc.  cit.). 

T.  H.  P. 

Saponins.  V.  Hederin  and  its  Hederagenin.  A.  W.  van 

der  Haar  (Ber.,  1921,  54,  [B],  3142—3148;  cf.  A.,  1916,  i,  41).— 
It  has  been  shown  previously  that  the  crystalline  a-hederin  is 
hydrolysed  to  a -hederagenin,  Z-arabinose,  and  rhamnose  according 
to  the  scheme,  C42H66O11+3H2O=C31H50O4+C5H10O5+C6H12Os. 
The  previous  conclusion  that  it  contains  five  hydroxyl-groups  is 
somewhat  modified,  since  four  of  these  are  found  to  be  capable 
of  acetylation,  whereas  the  fifth  is  present  in  the  carboxyl  group. 
Since  a-hederagenin  does  not  dissolve  in  aqueous  carbonate  or 
bicarbonate  solutions,  whilst  it  can  be  titrated  with  alkali  hydroxide 
in  alcoholic  solution,  it  was  considered  to  be  a  lactone;  this  view 
is  now  abandoned,  since  the  methyl  and  ethyl  esters  are  found  to 
contain  the  two  hydroxyl  groups  present  in  the  original  substance, 
which  is  now  regarded  as  a  dihydroxy- carboxylic  acid, 

C30H47(OH)2*CO2H. 

a-Hederin  is  converted  by  diazomethane  into  the  corresponding 
methyl  ester,  colourless  crystals,  m.  p.  198 — 200°,  which  is  trans¬ 
formed  by  acetic  anhydride  and  anhydrous  sodium  acetate  into  the 
tetra-acetyl  ester.  The  sodium  salt  of  a-hederin,  C42H  650nNa,5H20, 
and  the  potassium  salt  are  described.  H.  W. 

Saponins.  VI.  Hederagenin.  A.  W.  van  der  Haar  and 
A.  Tamburello  ( Ber ,,  1921,  54,  [B],  3148—3158;  cf.  van  der 
Haar,  A.,  1916,  i,  41,  and  preceding  abstract;  Palazzo  and  Tam¬ 
burello,  Arch.  Farm.  Sci.  affi 1913,  5,  15). — New  analyses  of 
hederagenin  have  confirmed  the  formula,  C31H50O4,  proposed  by 
van  der  Haar.  Diacetylhederagenin  loses  one  of  its  acetyl  groups 
when  heated  at  100°  or  when  crystallised  from  aqueous  alcohol, 
and  passes  into  monoacetylhederagenin,  m.  p.  156°.  The  labile 


ORGANIC  CHEMISTRY. 


i.  161 


acetyl  group  appears  to  be  vicinal  to  the  carboxyl-group  and  to 
be  influenced  by  its  proximity,  since  the  di-acetates  of  the  corre¬ 
sponding  methyl  and  ethyl  esters  are  completely  stable  towards 
aqueous  alcohol.  The  sodium  salt  of  hederagenin, 

C3oH47(OH)2-C02Na,H20, 

is  described.  Hederagenin  methyl  ester,  C32H5204  (from  the  sodium 
salt  and  methyl  iodide,  by  the  successive  action  of  thionyl  chloride 
and  boiling  methyl  alcohol  on  the  sodium  salt,  by  means  of  methyl 
sulphate  or  by  diazomethane),  has  m.  p.  240°,  [a]^  +709°  in  chloro¬ 
form  solution.  Diaeetylhederagenin  methyl  ester,  C36H5606,H20, 
has  m.  p.  193°,  [a]g  +61*8°,  when  dissolved  in  absolute  alcohol. 
Hederagenin  ethyl  ester  crystallises  in  small,  colourless  needles, 
m.  p.  218 — 219°,  [<x]g  +72*5°,  in  absolute  alcoholic  solution;  the 
corresponding  di-acetate  has  m.  p.  150°,  [a]1^  +76*47°,  when 
dissolved  in  chloroform.  Hederagenin  methyl  ester  is  converted 
by  fuming  nitric  acid  into  a  nitro- compound,  decomp.  165°,  which 
has  not  been  analysed.  The  gradual  addition  of  a  solution  of 
bromine  in  chloroform  to  hederagenin  methyl  ester  dissolved  in 
the  same  solvent  leads  to  the  formation  of  the  dibromo- compound, 
C32H50O4Br2,  small,  colourless  needles,  decomp.  215 — 217°. 
Bromination  of  hederagenin  under  similar  conditions  appears  to 
proceed  somewhat  irregularly,  giving  on  the  one  hand  a  bromo- 
derivative,  colourless  needles,  decomp.  157 — 158°,  which  was  not 
analysed  but  is  probably  a  dibromo-compound  (Tamburello),  and, 
on  the  other,  a  mixture  of  two  bromo-derivatives,  lustrous, 
hexagonal  leaflets,  m.  p.  242°,  and  pale  yellow  needles,  C31H4804Br2, 
m.  p.  262°  (van  der  Haar) ;  attempts  to  repeat  the  latter  prepara¬ 
tions  led,  however,  to  somewhat  different  results,  giving  products 
of  m.  p.  268—270°  and  255°,  respectively. 

Hederagenin  acid  amide ,  C31H5103N,H20,  colourless  needles, 
m.  p.  285°,  is  prepared  by  the  action  of  ammonia  on  an  ethereal 
solution  of  the  corresponding  chloride  obtained  by  the  action  of 
thionyl  chloride  on  hederagenin  or  its  sodium  salt.  H.  W. 

Picrotoxin.  XII.  Picrotin  Ketone,  C14H16Os.  Paul  Horr- 
mann  and  Friedrich  Bischof  (Arch.  Pharm.,  1921,  259,  165 — 
176). — The  ketone,  C14H1603,  first  noticed  among  the  reduction 
products  of  picrotoxin  by  phosphorus  and  hydriodic  acid  by 
Angelico  (A.,  1910,  i,  577)  was  obtained  in  better  yield  by  first 
converting  the  picrotoxin  into  a-picrotinic  acid  and  picrotoxinic 
acid  by  boiling  with  mineral  acid,  and  then  reducing  these  acids 
in  the  same  way  as  picrotoxin  itself.  It  was  isolated  by  means 
of  its  oxime,  m.  p.  212°,  and  purified  by  distillation  in  a  vacuum, 
b.  p.  190°/8  mm.  It  forms  a  thick,  colourless  syrup  which  crystal¬ 
lises  after  long  keeping.  Its  semicarbazone  has  m.  p.  216°.  By 
the  action  of  methyl  alcoholic  potassium  hydroxide  it  is  hydrolysed 
into  acetic  acid  and  the  substance  C12H1402.  An  attempted 
degradation  of  the  ketone  by  converting  it  into  an  unsaturated 
compound  through  the  corresponding  tertiary  alcohol  obtained 
by  the  action  of  magnesium  methyl  iodide  was  not  successful. 
Oximinopicrotin  ketone ,  C11H1102*C(N0H)*C0Me  is  obtained  by  the 
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action  of  amyl  nitrite  and  sodium  ethoxide  on  the  ketone.  It  is 
a  white  substance,  m.  p.  215°,  and  forms  a  semicarbazone,  m.  p. 
249°  (decomp.),  a  phenylhydrazone ,  m.  p.  220°,  an  oxime ,  m.  p. 
192°,  and  a  benzoyl  derivative,  m.  p.  178 — 182°.  It  did  not 
yield  the  diketone  on  treatment  with  sodium  nitrite  or  mineral 
acids,  but  on  oxidation  with  nitric  acid  or  ammoniacal  silver  oxide  it 
was  converted  into  acetic  acid  and  a  monobasic  acid ,  C11H1102*C02H, 
which  could  not  be  obtained  in  a  crystalline  condition.  By  the 
action  of  sodium  hypobromite,  the  ketone  was  converted  into 
cL-bromopicrotin  ketone ,  ^'U^Ta^Br,  coarse  needles,  m.  p.  145°. 

G.  F.  M. 

Physiology  of  Anthocyanin  and  Chemistry  of  Chlorophyll. 

J.  Costantin  (Ann.  Sci .  Nat .  Bot.,  1919,  [x],  1,  38 — 52). — A  dis¬ 
cussion  of  the  present  state  of  knowledge  with  regard  to  antho¬ 
cyanin  and  chlorophyll.  Reduction  with  nascent  hydrogen  of  a 
yellow  flavone  pigment  from  Vitis  is  known  to  yield  anthocyanin, 
and  the  production  of  a  yellow  flavone  by  oxidation  of  anthocyanin 
is  affirmed.  Chlorophyll  is  now  considered  to  have  the  formula 
CO2H,C31H29N4Mg(CO2Me)(CO2*C20H39).  Treatment  with  ethyl 
alcohol  produces  substitution  of  an  ethyl  group  for  the  phytol 
group,  C20H39,  yielding  Willstatter’s  crystallisable  chlorophyll. 

Chemical  Abstracts. 

Catechutannins.  I.  Paullinia  Tannin.  Maximilian 

Nierenstein  (T.,  1922,  121,  23 — 28). 

Anthracoumarin  Derivatives.  I.  W.  J.  Minaeff  and  Kurt 
Ripper  (Monatsh.,  1921,  42,  73 — 81). — The  only  derivatives  of 
anthracoumarin  (Kostanecki,  A.,  1888,  291)  as  yet  known  are 
styrogallol  (Jakobson  and  Julius,  A.,  1888,  56;  Kostanecki,  A., 
1888,  292)  and  a  hydroxystyrogallol  (Slama,  A.,  1900,  i,  177), 
which  are  both  mordant  dyestuffs.  In  order  to  obtain  compounds 
with  structures  similar  to  those  of  the  vat  dyestuffs  derived  from 
anthraquinone,  the  authors  have  synthesised  6-chloroanthra- 
coumarin,  which  has  been  converted  into  1-anilinoanthracoumarin. 
Preliminary  experiments  on  the  preparation  of  di-anthracoumaryl 
have  also  been  carried  out. 

The  6-chloro-3-hydroxybenzoic  acid  required  was  prepared 
(1)  by  Mazzara  and  Bertozzi’s  method  (A.,  1900,  i,  596),  (2)  by 
Peratoner  and  Condorelli’s  method  (A.,  1898,  i,  642),  with  the 
difference  that  the  hydroxyl  of  the  6-chloro-3-hydroxytoluene 
was  protected  during  the  oxidation  by  formation  of  the  mono- 
phosphoric  ester  (Heymann  and  Koenigs,  A.,  1887,  241),  and 
(3)  by  reduction  of  6-chloro-3-nitrobenzoic  acid  (Holleman  and 
de  Bruyn,  A.,  1901,  i,  591),  followed  by  replacement  of  the  resulting 
amino -group  by  hydroxyl. 

Condensation  of  cinnamic  and  6-chloro-3-hydroxybenzoic  acids 
in  presence  of  sulphuric  acid  yields  1-chloroanthracoumarin,  which 
resembles  1-chloroanthraquinone  in  chemical  behaviour,  except 
that  its  chlorine  is  more  mobile,  probably  owing  to  the  influence 
of  the  negative  radicle  in  the  para -position. 
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6-Chloroanthracoumarin  (annexed  formula)  sub¬ 
limes  in  long,  golden  needles  and  crystallises  in  a 
felted  mass  of  golden  needles,  m.  p.  274°. 

6-Anilinoanthracoumarin,  C^Hj^OgN,  prepared 
from  1-chloroanthracoumarin  and  aniline  in 
presence  of  fused  potassium  acetate  and  copper 
acetate,  crystallises  in  reddish- violet  leaflets,  m.  p. 
184—186°. 


The  interaction  of  6-chloroanthracoumarin  and 
nitrobenzene  in  presence  of  £C  Naturkupfer  C  ”  appears  to  yield 
di-anthracoumaryl,  but  no  pure  product  was  isolated.  T.  H.  P. 


Phenylthioxanthyl.  M.  Gomberg  and  Wesley  Minn  is  (J. 
Amer.  Chern.  Soc.,  1921,  43,  1940 — 1944). — The  work  of  Gomberg 
and  Schoepfle  (cf.  A.,  1917,  i,  551)  on  the  molecular  weight 
of  phenylxanthyl  checked  by  parallel  oxygen  absorptions  has 
been  extended  to  phenylthioxanthyl.  Pure  phenylthioxanthenol 
chloride  was  prepared  by  bubbling  dry  air  through  a  solution  of 
phenylquinothioxanthenol  chloride  hydrochloride  in  dry  benzene 
at  90°.  This  material  was  used  for  the  oxygen  absorption  and  for 
the  attempts  to  prepare  the  free  radicle.  The  free  radicle  was 
prepared  in  solution,  but  found  to  be  very  unstable,  and  it  could 
not  be  isolated  in  the  solid  state.  The  values  obtained  by  Schlenck 
and  Renning  (cf.  A.,  1913,  i,  34)  for  the  molecular  weight  of  this 
substance  were  made  on  material  which  was,  in  all  probability, 
not  the  free  radicle.  W.  G. 


2  :  2/-Sulphonidotriphenylmethyl.  M.  Gomberg  and  E.  C. 
Britton  (J.  Amer.  Chem.  Soc.,  1921,  43,  1945 — 1950). — 2  :  2'- 

Sulphonidotriphenylcarbinol,  HO’CPh^^S^SOo,  m.  p.  224 — 

225°,  was  obtained  by  the  oxidation  of  phenylthioxanthenol  or  by 
the  action  of  magnesium  phenyl  bromide  on  benzophenone  sulphone. 
When  heated  with  phosphorus  pentachloride  at  110 — 120°,  it 
yielded  2  :  2' -sulphonidotriphenylcarbinyl  chloride ,  m.  p.  160 — 161°, 
which,  when  reduced  with  stannous  chloride  and  hydrochloric 
acid,  gave  2  :  2' -sulphonidotriphenylmethane,  m.  p.  193 — 194°.  The 
carbinyl  chloride  when  shaken  in  benzene  solution  with  molecular 
silver  gave  the  free  radicle,  2  :  2' -sulphonidotriphenylmeihyl,  m.  p. 
180°  (decomp.),  which  when  exposed  in  benzene  solution  to  air 
yielded  a  crystalline  peroxide ,  m.  p.  238 — 239°  (decomp.). 

The  oxygen  and  iodine  absorptions  of  the  free  radicle  were 
determined,  and  molecular- weight  determinations  in  benzene  and 
in  p-bromotoluene  as  solvents  indicate  little  change  in  molecular 
weight  with  rise  in  temperature  from  6°  to  27°.  The  free  radicle 
in  solution  is  unimolecular  to  the  extent  of  30%  to  38%.  W.  G. 

The  Anhalonium  Alkaloids.  II.  Constitution  of  Pellotine, 
Anhalonidine,  and  Anhalamine.  Ernst  Spath  ( Monatsh ., 
1921,  42,  97 — 115). — If  pellotine  actually  possesses  the  constitution 
suggested  (A.,  1919,  i,  548),  protection  of  its  phenolic  hydroxyl 
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group  by  introduction  of  a  carbethoxyl  or  an  ethyl  radicle  and 
cautious  oxidation  of  the  resulting  compound  by  means  of  per¬ 
manganate  should  yield  substituted  gallic  acids.  No  trace  of  the 
latter  could,  however,  be  obtained  and  similar  failure  to  detect 
trimethylgallic  acid  was  experienced  on  oxidising  a  methylated 
anhalamine.  The  view  that  pellotine  and  anhalonidine  are  deriv¬ 
atives  of  mezcaline  containing  a  phenolic  hydroxyl  group  cannot 
be  maintained,  as  it  is  found  that  dimethylmezcaline  methiodide 
is  identical  with  neither  methylpellotine  methiodide  nor  dimethyl- 
anhalonidine  methiodide. 


These  results  suggest  that  the  nitrogen  in  the  two  bases  forms 
part  of  a  closed  ring,  and  this  view  is  confirmed  by  the  observation 
that,  when  heated  with  alkali  hydroxide,  the  quaternary,  com¬ 
pletely  methylated  pellotine  methiodide  gives  an  amine  which, 
when  again  combined  with  methyl  iodide  and  subsequently  boiled 
with  alkali  hydroxide,  is  converted  into  a  nitrogen-free  compound. 
On  the  assumptions  that  the  ring  in  question  is  the  ^oquinoline 
ring,  that  Heffter’s  formula,  C13H1903N,  for  pellotine  is  correct, 
and  that  the  base  contains  a  phenolic  hydroxyl  group,  a  methyl 
group  united  to  nitrogen,  and  a  gallic  acid  residue,  various  con¬ 
stitutions  are  suggested  for  pellotine  methyl  ether;  the  most 
probable  of  these  is  6:7:  8-trimethoxy-l  :  2- dimethyl- 1  :2:3:4- 
t etrahy dr o isoquinoline,  which  best  expresses  the  relationship  of 
pellotine  to  mezcaline  and  explains  the  optical  inactivity  of  pello¬ 
tine,  the  formation  of  the  latter  from  mezcaline  being  brought 
about  by  ring  closure  by  means  of  acetaldehyde,  so  that  assumption 
of  enzyme  action  is  unnecessary.  The  methiodide  of  6:7:8- 
trimethoxy-1  :  2-dimethyl- 1  :  2  :  3  :  4-tetrahydroisoquinoline,  pre¬ 
pared  synthetically  from  mezcaline,  is  identical  with  methylpellotine 
methiodide,  and  since  pellotine  contains  a  hydroxyl  group  in  place 
of  a  methoxyl  group  of  the  synthetic  base,  Heffter’s  formula, 
C13Hi903N,  for  pellotine  is  confirmed. 

The  identity  of  the  methiodides  of  the  completely  methylated 
derivatives  of  pellotine  and  anhalonidine  shows  that  these  two 
bases  have  the  same  ring  system.  Further,  the  formation  of 


A- acyl  derivatives  of  anhalonidine  demonstrates  the  latter  to  be  a 
.v  secondary  base,  so  that  O-methylanhalonidine 

OMef  I,  \  should  have  the  annexed  constitution  (I),  which 


OMek  A  JNH  accords  with  the  observation  that  the  N-ra- 


OMe  Me 

(I.) 


nitrobenzoyl  derivative  of  the  synthetic  base 
(I)  is  identical  with  methyl-N-m-nitrobenzoyl- 
anhalonidine ;  the  formula  for  anhalonidine 


is,  therefore,  C12H1703N,  and  not,  as  Heffter  thought,  C12H1503N. 
Thus,  pellotine  and  anhalonidine  are  derivatives  of  6:7:  8-tri- 
methoxy-l-methyltetrahydroisoquinoline,  but  which  of  the  three 
methoxy-groups  exists  as  hydroxyl  in  the  original  bases  remains 
undecided. 


As  regards  anhalamine,  it  appeared  possible  that  this  represents 
N-methylmezcaline  with  a  hydroxyl  in  place  of  one  of  the  methoxy- 
groups.  The  non-identity  of  the  methiodides  of  dimethylmezcaline 
and  dimethylanhalamine  shows,  however,  that  anhalamine  is  not 
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of  the  mezcaline  type,  and  the  further  observation  that  O-methyl- 
anhalamine  fails  to  yield  the  trimethyl  ether  of  gallic  acid  when  oxi¬ 
dised  proves  that  the  nitrogen  atom  does  not  occur  in  an  open  side- 
y.  .v  chain  and  indicates  that  this  compound  may  be 

OMe^  Nj  |  an  ^soquinoline  derivative  of  the  structure  (II). 
OMek  JNH  The  accuracy  of  the  latter  is  proved  by  the  facts 

that  this  compound  is  readily  synthesised  from 
®  mezcahne  and  formaldehyde  and  that  it  gives  an 

(  *'  N-ra-nitrobenzoyl  derivative  identical  with  N-m- 

nitrobenzoyl-O-methylanhalamine  ;  further,  the  quaternary  iodides 
of  the  base  (II)  and  O-methylanhalamine  are  identical.  Anhalamine 
is  therefore  the  dimethyl-ether  of  6:7:  8-trihydroxytetrahydroiso- 
quinoline,  but  here  also  the  position  of  the  non-methylated  phenolic 
hydroxyl  is  unknown.  Heffter’s  formula,  CnH1503N,  for  anhalamine 
is  thus  confirmed. 


Of  the  anhalonium  alkaloids,  anh aline  and  mezcahne  belong  to 
the  p-phenylethylamines  occurring  in  various  plant  families,  and 
are  almost  certainly  decomposition  products  of  substituted  phenyl¬ 
alanines  resulting  from  the  degradation  of  proteins.  The  presence 
in  the  same  plants  as  anhaline  and  mezcahne  of  the  tetrahydro- 
isoquinoline  derivatives,  pellotine,  anhalonidine,  and  anhalamine, 
indicates  that  the  latter  are  formed  from  the  former  by  condensation 


with  acetaldehyde  or  formaldehyde. 

6:7:  8-Trimethoxy-l -methyl-3  :  4:-dihydroi$oquinoline ,  obtained  by 
the  action  of  phosphoric  oxide  on  the  N-acetyl  derivative  of 
synthetic  mezcahne,  yields  a  picrate ,  013H1703N,C6H307N3,  m.  p. 
181 — 182° ;  a  platinichloride,  (C13H1703N)2,H2PtCl6,  which  forms 
orange  crystals  darkening  at  199°,  m.  p.  200 — 201°  (frothing),  and 
an  aurichloride ,  C13H1703N,HAuC14,  which  forms  straw-yellow 
crystals,  m.  p.  154 — 156°. 

6:7:  8-Trimethoxy-l -methyl- 1  :  2  :  3  :  4-tetrahydroisoquinoline, 
formed  from  the  preceding  compound  by  catalytic  hydrogenation 
in  presence  of  platinum  and  palladium,  yields  a  picrate, 
C13H191 O3N ,' C6H3' 07 N3,  m.  p.  172 — 173°,  a  platinichloride , 

(Ci3Hi903N)2  ,H2PtCl6, 

m.  p.  on  slow  heating  204 — 206°  (decomp.),  on  rapid  heating  210— 
212°;  and  an  aurichloride ,  m.  p.  147 — 148°  (frothing).  The  action 
of  methyl  sulphate  on  this  base  gives 

6:7:  8-Trimethoxy-l  :  2-dimethyl- 1 : 2  :  3  :  4-tetrahydroisoquino- 
line,  which  is  identical  with  methylpellotine  and  forms  a  picrate , 
C15H2303N,C6H307N3,  m.  p.  167 — 168°,  an  aurichloride ,  m.  p.  135 — 
136°,  and  a  platinichloride ,  m.  p.  216 — 217°  (decomp.). 

Dimethylahhalamine  methiodide,  C14H0203NI,  forms  crystals, 
m.  p.  211*5— 212*5°. 

6:7:  8-Trimethoxy-l  :  2  :  3  :  4:4etrahydroisoquinoline,  prepared 
from  mezcahne  and  formaldehyde  according  to  Decker  and  Becker’s 
process  (A.,  1913,  i,  291),  forms  a  hydrochloride ,  C12H1703N,HC1, 
m.  p.  242 — 243°,  an  aurichloride ,  m.  p.  139 — 140°  (frothing),  a 
platinichloride ,  m.  p.  207 — 208°  (frothing  and  blackening),  and  a 
picrate ,  m.  p.  184 — 185°;  the  quaternary  iodide,  obtained  by 
treating  the  hydrochloride  with  methyl  sulphate  and  sodium 
vol.  cxxil  i.  g 
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hydroxide  and  subsequently  with  sodium  iodide,  is  identical  with 
dimethylanhalamine  methiodide  ( vide  supra). 

N-m-Nitrobenzoylanhalamine ,  C16H12O4N2(0Me)2,  has  m.  p. 

175 — 176°,  and  its  methyl  ether,  C16H1103N2(0Me)o,  m.  p. 
147—148°.  T.  H.  P. 
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Conversion  of  Berberine  into  Palmatine.  Ernst  Spath 
and  Norbert  Lang  (. Ber .,  1921,  54,  [B],  3064 — 3074). — Palmatine 

has  been  isolated  from  calumba  root  by 
Feist  (A.,  1908,  i,  101)  and,  subsequently, 
the  annexed  formula  has  been  assigned 
to  it  by  Feist  and  Sandstede  [Arch.  Pharm ., 
1918,  256,  1).  The  close  similarity  of  this 
formula  to  that  of  berberine  has  induced 
the  authors  to  attempt  to  confirm  it 
by  direct  synthesis.  For  this  purpose, 
bromopapaverine  was  reduced  by  granulated  tin  and  hydrochloric 
acid  to  tetrahydrobromopapaverme ,  m.  p.  111°  (+#H20),  m.  p. 
71 — -73°,  which  was  treated  with  a  mixture  of  glacial  acetic  acid, 
hydrochloric  acid,  water,  and  methylal.  A  small  amount  of  a 
product,  m.  p.  151 — 153°,  was  thus  obtained  which  was  possibly 
bromotetrahydropalmatine.  Debromination  of  this  substance  by 
hydrogen  in  the  presence  of  palladised  barium  sulphate  did  not 
yield  tetrahydropalmatine  but  norcoralydine  (cf.  Pictet  and  Tsau 
Quo  Chou,  A.,  1916,  i,  418). 

The  possibility  of  removing  the  hydroxymethylene  group  of 
berberine  and  replacing  it  by  two  methoxyl  groups  (thus  giving 
palmatine)  has  been  examined.  Orientating  experiments  with 
piperonal  and  tetrahydroberberine  showed  that  the  hydroxy¬ 
methylene  group  can  be  removed  with  some  difficulty  by  dilute 
hydrochloric  acid  under  suitable  conditions,  but,  simultaneously, 
the  phenol  produced  is  very  extensively  resinified  by  the  liberated 
formaldehyde.  Better  results  were  obtained  with  tetrahydro¬ 
berberine  and  methyl  alcoholic  potassium  hydroxide  solution  in 
an  evacuated  tube  at  180° ;  it  is  remarkable  that,  under  suitably 
chosen  conditions,  the  hydroxymethylene  group  can  be  removed, 
whereas  the  two  methoxyl  groups  remain  intact.  Nuclear  con¬ 
densation  by  the  liberated  formaldehyde  appears  to  occur  to  only 
a  slight  extent,  probably  owing  to  the  rapid  transformation  of  the 
aldehyde  into  potassium  formate  and  methyl  alcohol.  Methylation 
of  the  product  of  the  change  by  diazomethane  gave  a  poor  yield 
of  tetrahydropalmatine.  Better  results  were  obtained  by  its 
complete  methylation  by  treatment  with  a  large  excess  of  methyl 
sulphate  and  alkali  in  the  absence  of  oxygen  and  isolation  of  the 
completely  methylated  quaternary  iodide  by  addition  of  potassium 
iodide  and  potassium  hydroxide.  The  salt  was  found  to  be  identical 
with  tetrahydropalmatine  methiodide.  When  distilled  in  a  vacuum, 
it  gave  tetrahydropalmatine,  identical  with  the  product  derived 
from  natural  sources.  It  was  oxidised  by  a  solution  of  iodine  in 
alcohol  to  palmatine.  H.  W. 
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A  New  Base  from  the  Residues  of  the  Hydrolytic  Products 
of  Cocaine,  Isomeric  with  Tropine  and  ^-Tropine.  J.  Troger 
and  K.  Schwarzenberg  (Arch.  Plnarm .,  1921,  259,  207 — 226). — 
By  fractional  crystallisation  from  alcohol  of  the  hydrochlorides 
of  the  basic  residues  left  after  the  removal  of  the  ecgonine  from  the 
product  of  the  hydrolysis  of  the  coca  alkaloids,  the  hydrochloride 
of  a  new  base,  isomeric  with  tropine  and  ^-tropine,  was  isolated 
from  the  more  soluble  fractions.  The  new  base ,  C8H15ON,  is  a 
very  hygroscopic,  crystalline  substance,  m.  p.  53°,  b.  p.  225 — 230°, 
and  distinctly  volatile  at  the  ordinary  temperature.  The  hydro¬ 
chloride ,  hydrobromide ,  and  hydriodide  are  crystalline  salts,  very 
soluble  in  water  and  alcohol,  and  melt  at  157 — 160°,  175°,  and 
186°,  respectively.  The  picrate ,  C8H150N,C6H2(N02)3*0H,  forms 
hygroscopic,  yellow  needles,  which  sinter  at  225°,  and  decompose 
at  237°.  The  platinichloride ,  (C8H15ON)2,H2PtCl6,  is  also  very 
soluble  in  water,  and  was  obtained  in  long,  yellow  needles,  m.  p. 
184°,  by  evaporating  the  aqueous  solution  to  dryness  and  crystal¬ 
lising  from  absolute  alcohol  and  ether.  The  preparation  of  the 
aurichloride  in  an  analytically  pure  state  presented  difficulties 
owing  apparently  to  partial  reduction  and  varying  gold  content 
of  the  salt.  The  benzoyl  derivative,  crystallised  from  a  mixture  of 
alcohol  and  ether,  formed  glistening,  white  prisms,  m.  p.  139 — 140°. 
The  methiodide  of  the  base  crystallises  from  alcohol  in  well  char¬ 
acterised,  white  needles,  m.  p.  238 — 240°.  It  was  converted  into 
the  corresponding  ammonium  base  by  means  of  silver  oxide,  and 
this  on  distillation  gave  trimethylamine  and  a  residue  giving  no 
solid  derivatives  and  otherwise  not  further  examined.  Attempts 
to  oxidise  the  original  base  with  chromic  acid,  permanganate, 
ferricyanide,  and  hydrogen  peroxide  were  either  without  result  or 
gave  oily  products  from  which  solid  derivatives  could  only  in  one 
or  two  instances  be  obtained,  and  then  not  in  an  analytically 
pure  condition.  G.  F.  M. 

Ecgonine.  LXIX.  J.  Gadamer  and  Carl  John  (Arch. 
Pharm .,  1921,  259,  227 — 240). — Of  the  two  possible  formulae  for 
anhy  dr  oeegonine , 

CH2 —  CH — C)H-C02H  CH2 —  9H — c*co2h 

(I.)  i  NMe  CH  (II.)  j  NMe  CH 

CH2 —  C  H — CH  CH2— CH — CH2 

Willstatter  decided  in  favour  of  I  (A.,  1899,  i,  178),  but  it  is  now 
shown  that  formula  II  must  be  correct,  since  on  reduction  to  hydro- 
eegonidine  at  least  two  different  optical  isomerides  are  produced, 
which  could  only  be  the  case  by  the  creation  of  a  third  asymmetric 
carbon  atom,  and  on  the  basis  of  formula  I  this  is  not  possible 
without  assuming  the  occurrence  of  isomerisation  during  the 
reduction.  Such  isomerisation  is  conceivable  if  the  reduction  is 
carried  out  by  Willstatter’s  method  with  sodium  and  amyl  alcohol, 
but  the  hydrogenation  was  also  carried  out  by  the  Paal  and  Skita 
method,  in  which  an  isomerisation  is  extremely  unlikely,  and  two 

9  2 


i.  168 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


hydroecgonidines  were  again  obtained.  In  each  case,  the  optical 
isomerides  were  separated  through  their  aurichlorides.  For  further 
confirmation,  the  ethyl  esters  of  the  various  aurichlorides  were 
also  prepared.  Hydroecgonidine,  prepared  by  the  reduction  of 
the  hydrogen  bromide  additive  product  of  anhydroecgonine,  was 
an  individual  substance  identical  with  one  of  the  isomerides  obtained 
by  Paal  and  Skita’s  method.  As,  according  to  formula  II,  anhydro¬ 
ecgonine  contains  a  conjugated  system  of  double  bonds,  an  exalta¬ 
tion  of  the  molecular  refraction  was  expected,  as  compared  with 
hydroecgonidine.  Determination  of  the  molecular  refractions  of 
the  ethyl  esters  in  each  case  showed  this  expected  exaltation, 
although  anhydroecgonine  ethyl  ester  considered  by  itself  actually 
showed  a  depression,  which  must  be  attributed,  however,  to  the 
pyrrolidine  ring.  The  following  were  prepared  during  the  investi¬ 
gation  :  Hydroecgonidine  hydrochloride  by  Willstatter’s  method, 
m.  p.  233 — 234°,  [a]D  —3*0°,  giving  two  aurichlorides,  m.  p.  210° 
and  230°,  respectively,  which  on  reconversion  into  hydroecgonidine 
hydrochloride  yielded  two  corresponding  isomerides,  both  melting 
at  233 — 234°,  but  having  [a]D  —2*77°  and  —4-4°,  respectively. 
Reduction  by  the  Paal-Skita  method  gave  a  product  which  was 
also  resolvable  into  two  aurichlorides,  m.  p.  210°  and  220°,  respec¬ 
tively,  and  these  on  reconversion  gave  two  hydroecgonine  hydro¬ 
chlorides  having  [a]D  —2*30°  and  —1-24°  respectively.  The  hydro¬ 
ecgonine  hydrochloride  prepared  by  the  reduction  of  the  hydrogen 
bromide  additive  product  of  anhydroecgonine  with  zinc  and  sul¬ 
phuric  acid  gave  only  one  aurichloride,  m.  p.  210°,  [a]D  -J-2*78°. 
The  aurichloride,  m.  p.  210°,  gave  an  ethyl  ester  melting  at  173 — 
174°,  and  the  aurichloride,  m.  p.  220°,  an  ethyl  ester,  m.  p.  123°. 
The  ethyl  ester  obtained  from  the  dextrorotatory  aurichloride 
melted  at  173 — 174°  and  gave  an  ester  hydrochloride  having 
[oc]D  +5*1.  G.  F.  M. 


The  Constitution  of  Corydaline.  Ernst  Spath  and  Norbert 
Lang  ( Ber .,  1921,  54,  [ B ],  3074 — 3078). — The  annexed  formula 
.v  has  been  assigned  to  corydaline  by  Dobbie 

OMe-^Nj'  |  and  Lauder  (P.,  1902,  17,  252),  and,  after 

OMek  Jl  Jx  consideration  of  several  alternative  expres- 

jMe  sions,  has  been  adopted  by  Gadamer. 

1  Jv  The  positions  of  the  methyl  group  and  of 

ijOMe  the  two  methoxyl  groups  attached  to  the 
k  J;OMe  benzene  nucleus  have  not,  however,  ■  been 
placed  beyond  doubt,  and,  for  this  reason, 
the  authors  have  attempted  the  synthesis  of  a  number  of  these 
compounds.  If  the  above  formula  be  correct,  corydaline  is  to  be 
regarded  as  methyltetrahydropalmatine  (cf.  Spath  and  Lang,  this 
vol.,  i,  166).  The  latter  substance,  however,  is  found  not  to  be 
identical  with  r-corydaline  or  raesocorydaline.  Dobbie  and  Lauder’s 
formula,  therefore,  appears  to  be  inexact. 

Palmatine  iodide  is  converted  by  magnesium  methyl  iodide  in 
ethereal  solution  into  oi-meihyldihydropaUnatine,  yellow  needles, 
m.  p>  128 — 130°,  which  is  reduced  by  platinised  zinc  and  dilute 
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sulphuric  acid  to  a  mixture  of  a -methylletrahydropalmatines,  greenish  - 
yellow  leaflets,  m.  p.  165°  and  m.  p.  07 — 69°,  respectively. 

H.  W. 

Codeineoxidesulphonic  Acids  and  their  Derivatives. 

Edmund  Speyer  and  Hermann  Wieters  (. Ber .,  1921,  54,  [J5], 
2976 — -2987). — The  action  of  acetic  anhydride  and  sulphuric  acid 
on  codeine-A-oxide  has  been  shown  by  Freund  and  Speyer  (A., 
1911,  i,  809)  to  lead  to  the  formation  of  a-codeine-A-oxidesul- 

phonic  acid,  C18H20O3^^-/qjj^^>O,  and  codeine-iV-oxidesulphonic 


SOsH 


so3h 
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acid,  C18H20O3^^V^xj',  which  are  reduced  by  sulphurous  acid 

to  the  same  codeinesulphonic  acid.  The  behaviour  of  the  iso¬ 
meric  sulphonic  acids  when  catalytically  hydrogenated  is  now 
described. 

Codeine-A-oxidesulphonic  acid  is  reduced  by  hydrogen  in  the 
presence  of  colloidal  palladium  to  dihydrocodeinesulphonic  acid 

(annexed  formula),  six-sided  leaflets  or 
well-defined  prisms,  deeomp.  330 — 340° 
after  darkening  at  30°,  [a]§  *—76*7°  in 
faintly  alkaline  solution.  The  same  acid 
is  obtained  by  catalytic  hydrogenation  of 
codeinesulphonic  acid.  The  acid  is  re¬ 
converted  by  water  at  150°  or  by  stannous 
chloride  and  concentrated  hydrochloric 
acid  at  100°  into  dihydrocodeine.  It  is 
transformed  by  nitric  acid  (d  T36)  into 
nitrodihydrocodeine,  yellow  double  pyra¬ 
mids,  m.  p.  221°,  identical  with  the  sub¬ 
stance  described  by  Freund  and  Melber  (A.,  1920,  i,  717).  Similarly, 
«- codeineoxidesulphonic  acid  yields  a-dihydrocodeinesulphonic  acid , 
a  colourless,  crystalline  powder,  decomp.  315 — 320°,  [ctjf?  —  88°  in 
aqueous  solution  ;  the  corresponding  monohydrate  is  also  described. 
It  is  converted  by  water  at  150 — -160°  into-  dihydrocodeine  and 
by  cold  nitric  acid  (d  T36)  into  a- nitrodihydrocodeine ,  slender,  yellow 
needles,  m.  p.  180°. 

Attempts  were  also  made  to  prepare  the  isomeric  dihydrocodeine- 
sulphonic  acid  from  di hydrocodeine.  For  this  purpose,  the  latter 
was  transformed  by  hydrogen  peroxide  into  dihydrocodeine-N- oxide, 
pale  yellow,  rhombic  crystals,  decomp.  225°  after  softening  at  215° 
(hydrochloride,  hexagonal  plates,  m.  p.  217°  after  previous  softening; 
picrate,  four-sided  prisms,  m.  p.  161- — *162°).  Under  the  action  of 
sulphuric  acid  and  acetic  anhydride,  the  latter  yields  a  single 
dihydrocodeine-N-oxidesulphonic  acid ,  C18H2307NS,  prisms,  decomp. 
273 — 275°,  which  is  reduced  by  sulphurous  acid  to  dihydrocodeine- 
sulphonic  acid. 

The  applicability  of  sulphoacetic  acid  for  the  sulphonation  of 
derivatives  of  codeine  has  been  tested  further  in  the  case  of  chloro- 
dihydrocodide-A-oxide  (cf.  Freund  and  Melber,  loc.  cit.).  It  has 
been  found  possible  to  isolate  a  chlorodihydrocodide-N-oxidesulphonic 
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acid  (annexed  formula),  feathery  crystals, 
decomp.  290—295°,  but  the  occurrence  of  an 
isomeride  could  not  be  observed.  The  acid 
is  reduced  by  sulphurous  acid  to  chlorodi- 
hydrocodidesulphonic  acid,  prisms,  decomp, 
about  300°. 

Dihydrocodeinesulphonic  acid,  after 
,Me  neutralisation  by  sodium  hydroxide,  is  con- 
0  verted  by  an  excess  of  methyl  iodide  into 
dihydrocodeinesulphonic  acid  methylhy dr oxide, 
C19H2707NS,  rectangular  plates,  decomp. 
280 — 285° ;  the  latter  is  very  stable  towards 
water,  but  is  decomposed  by  sodium  hydr¬ 
oxide  solution  (4%)  at  140°  into  tetramethylethylenediamine  and 
a  nitrogen-free  substance  which  could  not  be  isolated. 

In  view  of  the  mutability  of  the  codeine  molecule,  it  is  possible 
that  the  formation  of  isomeric  sulphonic  acids  is  due  to  preliminary 
isomerisation  of  the  codeine  itself.  In  this  case,  it  must  be  possible 
to  derive  one  of  the  sulphonic  acids  from  an  isomeric  codeine.  In 
this  connexion,  i^-codeine  has  been  transformed  by  hydrogen 
peroxide  into  \p -codeine-^ -oxides,  prisms,  m.  p.  226 — 228°  (picrate, 
needles,  m.  p.  166 — 168°),  which  is  transformed  by  a  mixture  of 
acetic  anhydride  and  sulphuric  acid  into  if/ -codeine-^ -oxidesulphonic 
acid,  long,  glassy  prisms,  decomp,  about  300°,  which  is  not  identical 
with  a-codeineoxidesulphonic  acid,  although  resembling  it  in  being 
soluble  in  water.  H.  W. 


l-a-jV-Methylpiperidylethane~l-one.  Kurt  Hess  and  Wil¬ 
helm  Corleis  ( Ber .,  1921,  54,  [B],  3010 — 3020). — The  synthesis 
of  1-a-iV-methylpiperidylethane-l-one  is  described,  the  method 
adopted  being  similar  to  that  used  in  the  preparation  of  the  corre¬ 
sponding  propane  derivative,  which  the  new  substance  resembles 
closely.  Unexpectedly,  its  transformation  into  hygrine  could  not 
be  realised  on  account  of  the  failure  to  effect  demethylation  to  the 
secondary  amine. 

a-Pyridyl  methyl  ketone  is  eatalyticalfy  hydrogenated  in  the 
presence  of  platinum  to  a  mixture  of  the  diastereoisomeric  forms  of 
l-oL-piperidylethane-\-ol,  b.  p.  106 — 110°/18  mm.,  which  is  converted 
by  formaldehyde  and  formic  acid  into  a  mixture  of  -methyl- 

pi  per  idylethane-ai-ols,  b.  p.  94 — 105°/22  mm.  The  latter  is  oxidised 
by  chromic  acid  in  acetic  acid  solution  to  1-a -T$-mcthylpiperidyl- 
etliane-oL-one,  C5NH9Me*COMe,  a  mobile,  hygroscopic  liquid,  b.  p. 
78 — 80°/ 14  mm.,  which  decomposes  somewhat  rapidly  when  pre¬ 
served.  The  picrate,  short  prisms,  m.  p.  119 — 120°,  semicarbazone , 
m.  p.  175 — 177°,  methiodide,  small  plates,  m.  p.  144°,  and  a  non- 
homogeneous  hydrazone,  b.  p.  115 — 117°/15  mm.  [picrate  of  latter, 
m.  p.  189°  (decomp.)],  are  described.  The  hydrazone  is  converted 
by  a  solution  of  sodium  ethoxide  in  alcohol  at  160 — 170°  into 
1-a-N-methylpiperidylethane  (picrate,  m.  p.  170 — 171°).  The 
ketone  does  not  react  with  ethyl  azidodicarboxylate.  It  reacts 
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with  cyanogen  bromide  to  form  the  expected  methobromide  (auri- 
chloride  of  the  corresponding  methochloride ,  C9H13ONC1,AuC13, 
ochre-yellow  crystals,  m.  p.  142°)  and  cyanamide  derivative,  but 
the  hydrolysis  of  the  latter  leads  to  the  production  of  a  non- basic 
substance  (which  was  not  obtained  in  the  pure  state,  but  is  probably 
an  imidazolone  derivative)  in  place  of  the  desired  secondary  ketone. 

The  action  of  formaldehyde  and 
hydrochloric  acid  on  1-a-piper- 
idylethane-l-ol  at  120—130°  leads 
to  the  production  of  the  oxazol - 
idine  derivative  (annexed  formula 
I),  b.  p.  79 — 81°/18  mm.  (picrate, 
slender  needles,  m.  p.  163°), 
whereas  the  corresponding  oxazol - 
idone  (annexed  formula  II),  b.  p.  164°/ 14  mm.,  is  obtained  when 
the  urethane  of  1-a-piperidylethane-a-ol  is  distilled  under  diminished 
pressure.  H.  W. 

The  Preparation  of  Pyridine  and  of  certain  of  its  Homo- 
logues  in  a  State  of  Purity.  Joseph  Greenwood  Heap, 
William  Jacob  Jones,  and  John  Bamber  Spearman  (J.  Amer. 
Chem.  Soc.y  1921,  43,  1936 — 1940). — Pyridine,  2-methylpyridine, 
and  3-methylpyridine  were  separated  from  the  crude  coal  tar  bases 
from  a  light  oil  by  repeated  fractional  distillation  and  subsequently 
purified  through  their  additive  compounds  with  zinc  chloride. 
2  :  6-  and  2  :  4-Dimethylpyridines  were  similarly  obtained  from 
the  crude  bases  of  middle  oil,  but  purified  through  their  mercuri- 
chlorides.  The  following  physical  constants,  using  special  pre¬ 
cautions,  were  obtained:  pyridine,  b.  p.  115-3°;  df  0-9776; 
2-methylpyridine,  b.  p.  128 — 129°;  df  0-9404;  3-methylpyridine, 
b.  p.  143-8° ;  df  0-9515 ;  2  :  6-dimethylpyridine,  b.  p.  137-5° ; 

df  0-9200;  2  :  4-dimethylpyridine,  b.  p.  157-1°;  df  0-9273. 

W.  G, 

Some  Physical  Properties  of  Aqueous  Solutions  of  certain 
Pyridine  Bases.  William  Jacob  Jones  and  John  Bamber  Speak- 
man  (J.  Amer.  Chem.  Soc.f  1921,  43,  1867 — 1870  ;  compare  preceding 
abstract). — The  densities  of  aqueous  solutions  of  pyridine,  2-methyl¬ 
pyridine,  and  3-methylpyridine  have  been  determined  at  25°.  In 
the  case  of  pyridine,  the  density  rises  with  increasing  concentration 
of  water,  to  a  maximum  (1-0032)  at  50%  water;  in  the  other  cases 
the  density  rises  regularly  with  increasing  concentration  of  water. 
The  composition  of  the  constant  boiling  mixture  of  each  of  the 
three  bases  is  determined  at  various  pressures,  and  it  is  shown  that 
at  ordinary  pressures  the  constant  boiling  mixture  with  pyridine 
contains  42%  of  water,  with  2-methylpyridine  48%  of  water,  and 
with  3-methylpyridine  61%  of  water.  The  boiling  points  of  the 
mixtures  are  respectively,  93-0°,  93-5°,  and  96*2°.  The  miscibility 
of  2  : 4-dimethylpyridine  with  water  has  been  investigated.  It  is 
shown  that  the  minimum  critical  solution  temperature  is  22-5°, 
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and  the  boiling  point  of  the  constant  boiling  mixture  is  96-5°. 
The  distillate  condensed  into  two  layers,  but  on  cooling  below 
23*2°  it  became  homogeneous  and  contained  66%  of  water. 


J.  F.  8. 


5-Methoxydioxindole  and  5-Methoxyisatin.  J.  Halber- 
kann  (Ber.,  1921,  54,  [5],  3079 — 3090;  cf.  this  vol.,  i,  174). — 
The  experiments  described  were  undertaken  in  the  hope  of 
discovering  a  convenient  method  for  the  preparation  of  quinic 
acid  in  quantity ;  they  were  not  completely  successful. 

Ethyl  mesoxalate  condenses  with  p-anisidine  in  hot  glacial  acetic 
acid  solution  to  give  ethyl  3-hydroxy-5-methoxy-2-ketodihydroindole - 


possible,  and  is  not  improved  by  the  addition  of  anhydrous  sodium 
acetate  or  of  acetic  anhydride.  A  by-product ,  brownish -yellow, 
rectangular  platelets  or  needles,  m.  p.  256°,  is  also  formed.  The 
ester  is  not  produced  when  its  components  are  melted  together. 
It  is  converted  by  acetic  anhydride  and  sodium  acetate  into  the 
corresponding  diacetyl  compound,  colourless  rhombohedra,  m.  p. 
122 — 123°,  and  by  a  large  excess  of  phenylhydrazine  or  hydroxyl- 
amine  into  5-methoxyisatin-3-phenylhydrazone,  m.  p.  216 — 217° 
(Bauer,  A.,  1909,  i,  467,  gives  m.  p.  219°),  and  5-methoxyisatin- 
3-oxime,  brownish -red,  intertwined,  prismatic  needles,  m.  p.  234 — 
235°.  Hydrolysis  of  the  ester  with  potassium  hydroxide,  and 
subsequent  acidification  with  hydrochloric  acid  leads  to  the  separ¬ 
ation  of  5-methoxydioxindole,  long,  colourless  to  pale  brown,  four¬ 
sided  needles,  m.  p.  204 — 205°  [diacetyl  compound,  colourless, 
rhombohedric  prisms,  m.  p.  225 — 226°  (decomp.).]  When  an  ice- 
cold  solution  of  the  dioxindole  in  alkali  is  acidified  with  acetic  acid, 
2-amino-5-methoxymandelic  acid ,  colourless  plates  or  rhombohedra 
(+1H20)  separates.  It  has  m.  p.  160 — 161°  (evolution  of  steam) 
when  heated  rapidly,  after  which  it  resolidifies  and  melts  again  at 
203 — 204°  (m.  p.  of  5-methoxydioxindole).  An  aqueous  suspension 
of  the  acid  is  coloured  brown,  green,  bluish-violet,  and  ultimately 
dark  red  by  ferric  chloride ;  the  action  does  not  depend  on  complex 
salt  formation,  since  a  similar  effect  is  produced  by  bromine  water. 
A  diazotised  solution  of  the  acid  couples  with  an  alkaline  solution 
of  p-naphthol  to  give  a  dark  reddish -violet  dye.  The  stability  of 
the  acid  is  remarkable,  since  o-aminomandelic  acid  appears  to  be 
incapable  of  existence. 

5-Methoxydioxindole  is  only  converted  with  difficulty  by  air  or 
oxygen  into  5-methoxyisatin ;  as  a  rule,  the  action  only  proceeds 
to  the  formation  of  the  methoxylated  isatyde,  m.  p.  246°  (decomp.) 
after  softening  at  135°  ( ?  water  of  crystallisation).  5 -M  ethoxy  isatin, 
almost  black,  prismatic  needles,  is,  however,  readily  produced  from 
the  dioxindole  by  the  action  of  very  dilute  ferric  chloride  solution. 
When  boiled  with  an  alcoholic  solution  of  aniline,  5-methoxyisatin 
yields  the  corresponding  3 -anilide,  lustrous,  orange-red  needles, 
m.  p.  223°,  which  dissolves  to  a  dark  green  solution  in  concentrated 


3 -carboxylate,  i  ^  ^  ,  coarse,  colourless  needles  or  plates, 

C0-C(0H)*C02Et  r 

m.  p.  193 — 194°.  The  yield  is  33 — 37%  of  that  theoretically 
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sulphuric  acid.  The  acetyl  derivative  of  5-methoxyisatin  forms 

red,  prismatic  needles  or  coarse  prisms, 
m.  p.  144 — 145°.  When  the  isatin  is 
melted  with  o-phenylenediamine,  it 
gives  10 -methoxyindophenazine  (an¬ 
nexed  formula),  m.  p.  247°,  which 
sublimes  in  long,  orange-yellow 
needles  when  heated  cautiously.  H.  W. 

Bromo-2-methylquinolines.  K.  L.  Moudgill  (J.  Amer . 
Chem.  Soc .,  1921,  43,  2257 — 2258). — 6-Bromo-2-methylquinoline  is 
prepared  by  the  condensation  of  p-bromoaniline  and  paracetaldehyde 
in  hydrochloric  acid  (cf.  Bastow  and  MacCollum,  A.,  1904,  i,  686). 
It  gives  a  methiodide ,  m.  p.  237°  (decomp.),  and  an  ethiodide ,  m.  p. 
218°.  m-Bromoaniline  condenses  with  paracetaldehyde  to  give 
( 'i.)-bromo-2-methylquinoline,  m.  p.  77°,  giving  an  ethiodide ,  m.  p. 
217°;  a  nitrate ,  m.  p.  102°;  a  zincichloride ,  m.  p.  268°;  a  stanni- 
chloride ;  a  mercurichloride ,  m.  p.  245°;  and  a  picrate ,  m.  p.  207°. 
Whether  the  bromine  atom  is  in  position  5  or  7  has  not  been  settled. 

W.  G. 

Constitution  of  Kynurenic  Acid.  Ernst  Spath  (Monatsh., 
1921,  42,  89 — 95). — Kynurenic  acid,  regarded  by  Camps  (A.,  1901, 
i,  751)  as  4-hy  droxy  quinoline- 3-carboxylic  acid,  was  shown  by 
Homer  (A.,  1914,  i,  730)  to  have  m.  p.  289°,  which  is  that  of  the 
4-hydroxyquinoline-2-earboxylic  acid  obtained  by  Camps.  Neither 
Camps  nor  Homer,  however,  compared  derivatives  of  natural 
kynurenic  acid  with  those  of  the  synthetic  hydroxyquinolinecarb- 
oxylic  acid,  and  Ellinger  and  Matsuoka’s  work  (A.,  1920,  i,  696) 
on  the  conversion  of  tryptophan  into  kynurenic  acid  in  the  animal 
body  appears  to  indicate  the  accuracy  of  Camps’s  constitution  for 
the  acid. 

The  author  finds  that  kynurenic  acid  may  be  rapidly  freed  from 
protein  compounds  by  conversion  into  its  methyl  ester,  the  hydro¬ 
chloride  of  which  is  sparingly  soluble  in  methyl  alcohol.  Treat¬ 
ment  of  the  pure  kynurenic  acid  with  phosphorus  pentachloride 
yields  a  4-chloroquinolineearboxylic  acid  and  catalytic  replacement 
of  the  chlorine  by  hydrogen  in  presence  of  palladium  and  barium 
sulphate  yields  quinoline-2-carboxylic  acid,  which  was  identified 
by  means  of  its  methyl  ester  and  amide.  Further,  the  methyl 
ester,  the  methyl  ester  of  the  methyl  ether,  and  the  benzoyl- 
methyl  ester  of  synthetic  4-hydroxyquinoline-2-carboxylic  acid 
agree  in  properties  with  the  corresponding  derivatives  of  natural 
kynurenic  acid.  The  contradictory  results  of  Camps  and  Homer 
appear  to  be  due  to  the  fact  that  the  melting  point  of  kynurenic 
acid  varies  from  255°  to  289°,  according  to  the  rapidity  of  the 
heating. 

Methyl  kynurenate  methyl  ether  ( methyl  4- ?nethoxy  quinoline-2 -carb - 
oxylate),  C12H1]L03N,  has  m.  p.  148 — 149°,  and  methyl  benzoyl - 
kynurenate ,  C18H1304N,  forms  white  crystals,  m.  p.  143°. 

T.  H.  P. 
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Derivatives  of  Quinic  Acid.  J.  Halberkann  ( Ber .,  1921, 
54,  [B],  3090 — 3107).— A  record  of  the  preparation  of  derivatives 
of  quinic  acid  from  5-methoxyisatin  (cf.  Halberkann,  this  vol.,  i, 
i72). 

5- Methoxyisatin  condenses  with  pyruvic  acid  in  alkaline  solution 
to  form  6-methoxyquinoline-2  :  ^-dicarboxylic  acid ,  almost  colourless, 
prismatic  rods  or  prisms,  m.  p.  239 — 240°  (evolution  of  carbon 
dioxide).  The  lead ,  copper ,  silver ,  and  ferric  salts  were  prepared. 
When  heated  with  concentrated  hydrochloric  acid  under  pressure, 
the  acid  is  converted  into  6 -hydroxyquinoline-2  :  4 -dicarboxylic  acid , 
small  needles  or  plates  (  +  1H20),  m.  p.  318°,  which  couples  with 
diazonium  salts  in  the  usual  manner.  [The  ammonium  hydrogen 
salt,  needles  (  +  1H20),  has  m.  p.  318°  (decomp.)  after  becoming 
discoloured  at  285°.]  5-Methoxyquinoline-2  :  4 -dicarboxylic  acid 
loses  carbon  dioxide  when  heated  slightly  above  its  melting  point 
and  passes  into  6-methoxyquinoline-4-carboxylic  acid  (quinic  acid) 
which  is  identical  with  the  substance  derived  from  quinine.  The 
direct  production  of  quinic  acid  from  5-methoxyisatin  and  acet¬ 
aldehyde  is  impossible,  since  the  latter  becomes  resinified  by  the 
alkali,  whilst,  if  acetoxime  is  used  it  is  difficult  to  remove  the 
methoxy-(3-isatoxime  formed  simultaneously.  Attempts  to  prepare 
the  acid  directly  from  p-anisidine  (cf.  Pictet  and  Mesner,  A,,  1912, 
i,  650)  by  replacing  the  pyruvic  ester  by  the  free  acid  and  methylal 
by  ethyl  orthoformate,  gave  only  small  yields  of  the  desired 
substance. 

§-M  ethoxy  quinoline-2  :  3  :  4- tricarboxylic  acid ,  aggregates  of 
needles  (  +  1H20),  m.  p.  224 — 225°  (decomp.)  after  previous  darken¬ 
ing,  is  prepared  by  the  condensation  of  5-methoxyisatin  and  ethyl 
oxalacetate  in  concentrated  alkaline  solution.  5-Methoxyisatin 
and  acetophenone  in  hot  alcoholic  alkaline  solution  give  6-methoxy- 
2 -phenylquinoline-4- carboxylic  acid,  pale  yellow  needles  (+1H20), 
m.  p.  236°,  which,  however,  is  prepared  more  conveniently  from 
p-anisidine,  benzaldehyde,  and  pyruvic  acid.  When  triturated 
with  hydrochloric  acid  (d  1T25),  the  acid  gives  an  intensely  yellow 
hydrochloride  which  is  decomposed  readily  by  water.  When  heated 
with  concentrated  hydrochloric  acid  under  pressure,  the  methoxy- 
acid  is  converted  into  6-hydroxy-2-phenylquinolineA-carboxylic  acid , 
yellow  needles,  m.  p.  330°  (decomp.).  The  latter  couples  with 
diazotised  sulphanilie  acid,  giving  5-p -sulphobenzenazo-6-hydroxy- 
2-phenylquinolineA-carboxylic  acid ,  a  red,  structureless  powder 
which  darkens  above  200°  and  gradually  becomes  carbonised, 
without  melting,  at  a  higher  temperature.  The  corresponding 
aniline  salt,  dark  red  prisms,  behaves  similarly  when  heated.  The 
azo-dye  is  reduced  by  sodium  hyposulphite  to  5-amino-Q-hydroxy - 
2-phenylquinolineA-carboxylic  acid ,  an  unstable  substance  which 
passes  readily  into  the  corresponding  quinone. 

6- Methoxy-2-phenylquinoline-4-carboxylic  acid  is  smoothly  con¬ 
verted  by  the  calculated  quantity  of  potassium  nitrate  in  the 
presence  of  concentrated  sulphuric  acid  into  5-nitro-6-methoxy- 2- 
phenylquinolineA-carboxylic  acid ,  long,  pale-yellow,  rectangular 
platelets,  m.  p.  262°  (decomp.),  when  rapidly  heated,  after  darkening 
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above  250°.  It  is  reduced  by  ferrous  hydroxide  in  alkaline  solution 
to  5-amino-6-methoxy-2-phenylquinolineA-carboxylic  acid ,  rosettes 
of  violet-red  needles  or  platelets,  m.  p.  255 — 256°  (decomp.).  After 
being  diazotised,  it  couples  with  p-naphthoi  in  alkaline  solution  to 
yield  5-hydroxyhaphtJmle7ieazo-6-/methoxy-2-phenylqiiinolineA-carb - 
oxylic  acid ,  almost  black,  granular  aggregates  which  do  not  melt 
below  300°.  When  the  amino-compound  reacts  in  sodium  car¬ 
bonate  solution  with  diazotised  sulphanilic  acid,  it  yields  8-p -sulpho- 
benzeneazo-5-hydroxy-6-methoxy-2-phenylquinoline-4:-carboxylic  acid, 
a  violet  powder,  m.  p.  205°  (decomp.)  after  softening  at  190°. 
According  to  the  author’s  unpublished  observations,  a  similar 
replacement  of  the  amino-  by  the  hydroxy-group  during  coupling 
is  shown  by  5-aminohydroquinine. 

Deoxybenzoin  and  5-metlioxyisatin  give  6-methoxy- 2  :  3-diphenyl - 
quinolineA-carboxylic  acid,  colourless  needles,  m.  p.  306°  (decomp.). 
With  acetone,  5-methoxyisatin  yields  6-methoxy-2-methylquinoline- 
4-carboxylic  acid ,  bluish-yellow  needles,  m.  p.  286°,  which  is  obtained 
more  conveniently  from  p-anisidine,  pyruvic  acid,  and  acetaldehyde. 
It  is  converted  by  concentrated  hydrochloric  acid  at  145°  into 
6-hydroxy-2-methylquinolineA-carboxylic  acid,  slender  needles,  which 
begins  to  decompose  above  300°  with  evolution  of  a  brownish- 
yellow  oil  ( ?  6-hydroxy-2-methylquinoline),  but  is  not  completely 
melted  at  340°.  The  methoxy-acid  is  converted  by  chloral 
into  6-methoxy-2yyy-trichloro-\a-propenylquinolineA-carboxylic  acid, 
colourless,  prismatic  rods,  m.  p.  216°  (decomp.)  after  darkening 
above  190°,  which  is  transformed  by  alkali  into  4-car  boxy -6-methoxy - 

quinoline-2- 13-acrylic  acid,  OMe-C6H3<^^^9^H.CH  c0  H,pale 

yellow,  slender  needles,  m.  p.  249°  (decomp.)  after  darkening 
at  about  220°.  The  latter  is  oxidised  by  potassium  permanganate 
to  6-methoxyquinoline-2  :  4-dicarboxylic  acid. 

6-Methoxy-2-(2')-furylquinoline-4-carboxylic  acid,  prepared  from 
2-acetylfuran  and  5-methoxyisatin  or  from  ^-anisidine,  furfur- 
aldehyde,  and  pyruvic  acid,  crystallises  in  yellow  needles,  m.  p. 
241°  (decomp.)  after  previous  darkening. 

1 -Acetyl- 5-methoxyisatin  is  quantitatively  transformed  (apart 
from  the  regenerated  isatin)  when  heated  with  aqueous  sodium 
hydroxide  solution  into  6-methoxy-2-keto- 1  :  2-dihydroquinolineA - 
carboxylic  acid ,  dark  yellow,  prismatic  rods,  m.  p.  326°  (decomp.). 
When  precipitated  from  its  alkaline  solution  by  mineral  acids,  it 
forms  an  almost  colourless  gel  ( ?  2-hydroxy-6-methoxyquinoline-4- 
carboxylic  acid),  which  subsequently  passes  into  the  yellow  variety. 
The  latter  does  not  couple  with  diazotised  sulphanilic  acid  in  sodium 
carbonate  solution.  Boiling  glacial  acetic  acid  converts  that 
portion  of  it  which  remains  undissolved  into  intensely  yellow, 
woolly  needles,  m.  p.  326°  (decomp.).  The  corresponding  ethyl 
ester,  small,  orange-yellow  needles,  m.  p.  231°  after  softening  at 
205°,  can  be  obtained  directly  in  small  amount  from  p-anisidine 
and  ethyl  oxalacetate  in  glacial  acetic,  but  not  in  alcoholic  solution. 

H.  W. 
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Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXIII.  The  Binary  Systems  of 
Carbazole  or  Acenaphthene  with  Polynitro-derivatives  of 
Benzene  and  Toluene.  Robert  Kremann  and  Hubert 
Strzelba  ( Monatsh .,  1921,  42,  167 — 180;  cf.  this  vol.,  i,  159). — 
The  results  obtained  by  Kremann  and  Slovak  (A.,  1920,  i,  564) 
show  that  the  ability  of  picric  acid  to  combine  with  carbazole 
depends  on  its  nitro -groups,  the  hydroxyls  being  inert. 

The  authors  find  that  no  compound  is  formed  in  the  solid  state 
by  carbazole  with  any  one  of  the  three  dinitrobenzenes  or  with 
2  :  4 -dinitro toluene,  simple  eutectics  being  obtained  in  all  cases. 
For  o-,  m-,  and  p- dinitrobenzenes  and  2  :  4- dinitro  toluene,  these 
eutectics  correspond  respectively  with  107°  and  15% ;  72°  and 
13%;  143°  and  34%,  and  62°  and  11%  of  carbazole.  With 

s-trinitrobenzene  (1  mol.),  carbazole  (1  mol.)  forms  a  compound 
which  melts  homogeneously  (m.  p.  203°)  with  little  dissociation 
and  gives  a  eutectic  with  carbazole  at  195°  containing  44%  of 
trinitrobenzene  and  a  eutectic  with  trinitrobenzene  at  120°  con¬ 
taining  about  97*5%  of  trinitrobenzene.  With  2:4:  6-trinitro¬ 
toluene,  carbazole  also  forms  a  compound  (1  mol.  :  1  mol.)  which, 
however,  exhibits  considerable  dissociation  in  the  fused  condition, 
so  that  introduction  of  the  electropositive  methyl  group  appears 
to  weaken  the  activity  of  the  nitro-groups. 

Towards  nitro -derivatives  of  benzene,  acenaphthene  behaves 
similarly  to  naphthalene  (Kremann  and  Haas,  A.,  1919,  ii,  457). 
With  1:3: 5-trinitrobenzene,  acenaphthene  forms  a  compound 
(1  mol.  :  1  mol.),  m.  p.  161°,  which  with  acenaphthene  gives  a 
eutectic  corresponding  with  87°  and  8%,  and  with  1:3:  5-trinitro- 
benzene  a  eutectic  corresponding  with  115°  and  94%  of  the  trinitro¬ 
benzene.  With  2:4: 6 -trinitrotoluene,  acenaphthene  forms  a 
compound  (1  mol.  :  1  mol.),  m.  p.  112°  (compare  Buguet,  A.,  1910, 
i,  105),  which  gives  a  eutectic  with  acenaphthene  at  81°  containing 
18%,  and  a  eutectic  with  trinitrotoluene  at  72°  containing  92% 
of  trinitrotoluene.  T.  H.  P. 


Triarylisooxazoles.  Jakob  Meisenheimer  and  Karl 
Weibezahn  ( Ber .,  1921,  54,  [5],  3195 — 3206). — By  the  action  of 
potassium  hydroxide  solution  on  p-nitro-a-methoxy-ap-diphenyl- 
ethane  or  on  7-nitrostilbene  and  as  by-product  of  the  condensation 
of  phenylnitromethane  with  benzaldehyde  according  to  the  method 
of  Knoevenagel  and  Walter  (A.,  1905,  i,  65),  Heim  (A.,  1911,  i,  717) 
has  isolated  a  substance  which  is  regarded  as  3:4:  5-triphenyl- 

^ooxazole,  CPh<^pj\9.  *^he  Pro°f  the  correctness  of  this 


formula  is  now  given  by  the  observation  that  the  substance  is 
oxidised  by  ozone  to  benzoylbenziloxime,  CPh(IN*OBz)Bz ;  it  is 
remarkable,  however,  that  the  benzoyl  derivative  of  benzil  p- oxime 
is  produced  in  place  of  the  expected  a-compound  (cf.  Meisenheimer, 
this  vol.,  i,  152).  The  constitution  is  confirmed  further  by 
synthesis  of  the  compound  from  dibenzoylphenylmethane  or  tri- 
benzoylphenylmethane  and  hydroxylamine.  Heim  ( loc .  cit.)  has 
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advanced  the  theory  that  3:4:  5-triphenyKsooxazole  is  formed  from 
7-nitrostilbene  according  to  the  scheme :  CHPh!CPh-N02  ■ — > 
Ph-CH0+CH2Ph-N02.  CHPh:CPh-N02+CH2Ph-N02  addi5on  - 

— HNOa  “  ^nPli.O 

N02-CHPh-CHPh-CHPh-N02  CPh^cPh#N*  In  conformity 

with  this  conception,  it  is  shown  that  the  yields  of  3  :  4  :  5-triphenyl- 
z’sooxazole  are  increased  very  considerably  when  an  equivalent 
amount  of  phenylnitrom ethane  is  added  to  the  a-nitrostilbene 
before  it  is  heated  with  potassium  hydroxide.  Further,  it  is  found 
that  a-nitro-4'-methoxystilbene  is  convertible  in  good  yield  into 
3  :  5-diphenyl-4-anisyKsooxazole,  which  can  only  be  explained  if  it 
is  assumed  that  the  nitromethoxystilbene  suffers  partial  fission  to 
anisaldehyde  and  phenylnitromethane  followed  by  condensation 
of  the  latter  with  unchanged  nitromethoxystilbene.  Several  other 
substituted  isooxazoles  have  been  synthesised  in  a  similar  manner. 
Reaction  proceeds  smoothly  if  all  three  substituents  or  the  two  in 
the  3  and  5  positions  are  similar.  If,  however,  the  two  latter  are 
dissimilar,  two  structural  isomerides  are  generally  produced  simul¬ 
taneously.  In  the  latter  case,  a  further  complication  ensues,  owing 
to  the  fact  that  the  nitrostilbene  suffers  fission  to  the  aldehyde  and 
ary  Ini  tro  me  thane,  the  latter  not  being  identical  with  the  arylnitro- 
methane  employed.  This  also  condenses  with  unchanged  nitro¬ 
stilbene,  and  a  complex  mixture  thus  results  from  which  it  is 
impossible  to  isolate  the  desired  ^sooxazole. 

k  3:4:  5-Triphenyk’sooxazole,  slender,  colourless  needles,  m.  p. 
212 — 213°,  is  stable  towards  boiling  alkaline  permanganate  and 
does  not  absorb  bromine.  It  is  converted  by  boiling  nitric  acid 
(d  1*4)  into  tri-p-nitrotriphenylisooxazole,  m.  p.  298 — 300°;  the 
simultaneous  production  of  p-nitrobenzoic  acid  shows  that  the 
ni tro -groups  have  entered  into  the  ^-position  in  the  isooxazole 
compound.  a-Nitro-4/-methoxystilbene  is  converted  by  boiling 
sodium  hydroxide  solution  (15%)  into  3  :  5 -diphenyl -4:-anisyliso- 
oxazole,  colourless,  slender  needles,  m.  p.  188 — 189°. 

p-Methoxyphenylacetonitrile,  b.  p.  152°/16  mm.,  is  obtained  in 
almost  quantitative  yield  by  the  action  of  methyl  sulphate  and 
sodium  hydroxide  on  p-hydroxyphenylacetonitrile,  and  is  converted 
by  ethyl  nitrate  and  potassium  ethoxide  according  to  the  method 
of  Wislicenus  and  Endres  (A.,  1903,  i,  472)  into  the  potassium 
salt  of  p-anisylisonitroacetonitrile ,  OMe*C6H4*C(INO#OK)*CN  (the 
sodium  salt  was  analysed),  which  is  transformed  by  boiling  sodium 
hydroxide  solution  into  p -anisylnitromethane,  0Me*C6H4*CH2-N02, 
b.  p.  158 — 160° /II  mm.  (the  corresponding  enolic  form,  m.  p.  65— 
70°,  is  unstable).  ^-Anisylnitromethane  condenses  with  benzalde- 
hyde  in  the  presence  of  a  little  methylamine  to  give  a-nitro-4- 
methoxystilbene,  CHPhIC(N02)*C6H4,0Me,  pale  yellow  crystals, 
m.  p.  95°,  and  with  anisaldehyde  to  yield  <x-nitro-4: :  4 f -dimethoxy- 
stilbene,  pale  yellow  crystals,  m.  p.  140 — 141°,  b.  p.  240- — 245° /1 6 
mm.  a-Nitro-4-methoxystilbene  and  p-anisylnitromethane  yield 
4:-phenyl-%  :  5-di-p-anisylisooxazole ,  colourless  needles,  m.  p.  170 — 
172°.  3:4: 5-Tri-ip-anisylisooxazole ,  small,  colourless  needles, 
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m.  p.  146 — 147°,  is  obtained  from  a-nitro-4  : 4'-dimethoxystilbene 
and  p-anisylnitromethane.  Phenylnitromethane  and  a-nitro-4  :  4'- 
dimetboxystilbene  give  3(  %  5)-phenylA :  5(  ?  3  :  4)-cfo*-p-am*s?/Ziso- 
oxazole ,  colourless  needles,  m.  p.  156 — 157°.  a-Nitrostilbene  and 
a-nitro-4 '-methoxystilbene  yield  with  p-anisyhiitromethane  mixtures 
of  ^ooxazoles  from  which  only  the  most  sparingly  soluble  com¬ 
ponents,  namely,  triphenyKsooxazole  and  3  :  5-diphenyl-4-p-anisyl- 
isooxazole,  can  be  isolated  in  an  approximately  homogeneous 
condition. 

An  ethereal  solution  of  the  sodium  compound  of  deoxybenzoin 
(prepared  by  means  of  sodamide)  is  converted  by  benzoyl  chloride 
mainly  into  tribenzoylphenylmethane,  colourless  crystals,  m.  p.  152°. 
The  course  of  the  action  is  explained  by  the  assumption  of  the 
initial  formation  of  dibenzoylphenylmethane  which,  as  a  relatively 
strong  acid,  displaces  the  deoxybenzoin  from  its  metallic  derivative 
and  forms  the  sodium  compound  of  the  diketone  which  reacts  with 
a  further  portion  of  benzoyl  chloride,  giving  tribenzoylphenyl¬ 
methane.  The  latter  is  converted  by  hydroxylamine  hydrochloride 
in  glacial  acetic  acid  solution  in  the  presence  of  a  little  concentrated 
hydrochloric  acid  at  200°  into  3:4:  5-triphenyh’sooxazole.  If  the 
alcoholic  solution  of  the  triketone  is  treated  with  sodium  ethoxide 
or  sodium  hydroxide  solution  at  the  atmospheric  temperature,  it 
passes  into  dibenzoylphenylmethane ,  lustrous,  pale  yellow  needles, 
m.  p.  (indefinite),  148 — 151°,  after  previous  softening;  the  latter 
can  also  be  prepared,  under  certain  conditions,  from  sodiodeoxy- 
benzoin  and  benzoyl  chloride.  When  boiled  for  a  considerable 
time  with  a  quantity  of  alcohol  insufficient  for  solution,  it  is  trans¬ 
formed  into  tribenzoylphenylmethane.  It  does  not  appear  to  be 
identical  with  the  substance  described  by  Japp  and  Lander  (T., 
1896,  69,  742).  H.  W. 


Preparation  of  Anthraquinone  Derivatives  [1  : 2-Anthra- 
quinonylisooxazoles].  Farbwerke  vorm.  Meister,  Lucius, 
&  Bruning  (Brit.  Pat.  147001 ;  160433). — By  the  action  of  fuming 
sulphuric  acid  on  l-nitro-2-alkyl-anthraquinones  or  their  sub¬ 
stitution  derivatives,  products  insoluble  in  alkalis  and  of  great 
reactive  power  are  formed,  which  constitute  valuable  intermediates 
for  the  manufacture  of  anthraquinone  dyes.  The  substances  are 


produced  by  the  elimination  of  1  mol.  of  water  from  the  nitro- 
alkylanthraquinone,  and  they  are  probably  isooxazole  derivatives 

of  the  constitution  a $-Anthraquinonyl- 


iso oxazole,  prepared  by  mixing  1  part  of  Lnitro-2-methylanthra 
quinone  and  20  parts  of  sand  into  a  paste  with  60%  fuming  sulphuric 
acid  and  pouring  on  to  ice,  crystallises  from  xylene  as  a  brownish- 
yellow  powder,  sparingly  soluble  in  the  usual  organic  solvents, 
and  melting  at  250°  (decomp.).  l-Nitro-afi-anthraquinonylisooxazole , 
prepared  by  introducing  1  part  of  1  :  5-dinitro-2-methylanthra- 
quinone  into  15  parts  of  40%  fuming  sulphuric  acid  with  cooling, 
and  pouring  the  mixture  on  to  ice,  crystallises  from  chlorobenzene 
as  a  greenish-yellow,  crystalline  powder,  which  decomposes  without 


ORGANIC  CHEMISTRY. 


i.  179 


previous  melting.  3-Methyl-a$-anthraquinonylisooxazole ,  prepared 
in  a  similar  way,  forms  coarse,  dark  brown  crystals,  m.  p.  210°. 
5:6:7:  8 -Tetrachloro-2-methylanthraquinone  prepared  in  the  usual 
manner  from  o-benzoyltetrachloro-p-methylbenzoic  acid,  forms  a 
pale  greenish-yellow  powder,  m.  p.  192°.  On  nitration,  it  yields 
5:6:7:  84etrachloro-l-nitro-2-methylanthraquinone ,  pale  yellow 
crystals,  m.  p.  262°  (decomp.).  On  treatment  with  fuming 
sulphuric  acid  at  5 — 10°,  the  nitro-compound  is  converted  into 
7:8:9:  104etrachloro-<x$-anthraquinonylisooxazole ,  forming  yellow, 
crystalline  needles,  m.  p.  242°  (decomp.). 

According  to  the  second  patent  (160433),  the  anthraquinonyl- 
^sooxazoles  are  obtained  in  much  greater  purity  if  the  reaction  is 
conducted  with  exclusion  of  air,  for  example,  in  an  atmosphere 
of  carbon  dioxide.  G.  F.  M. 

2VAr/-Di(p-allylox3rphenyl)acetamidine.  J.  Schuler  (U.S. 
Pat.  1384637).  AA'-Di(p-allyloxyphenyl)acetamidine,  colourless 
crystals,  m.  p.  85 — 86°,  readily  soluble  in  alcohol  and  ether  and 
insoluble  in  water,  forming  a  hydrochloride,  m.  p.  152 — 153°, 
which  dissolves  easily  in  alcohol,  is  less  soluble  in  water,  and  insoluble 
in  ether,  is  adapted  for  use  as  a  local  anaesthetic  in  ophthalmological 
practice.  It  is  prepared  by  condensing  ally loxy aniline  with  p- 
allyloxyacetanilide  in  the  presence  of  phosphorus  pentoxide  or 
similar  condensing  agent.  Chemical  Abstracts. 

Action  of  Iodine  on  iViV'-Dialkyltetrahydro-4  :  4'-dipyridyls. 

Bruno  Emmert  and  Paul  Parr  (Ber.,  1921,  54,  [B],  3168 — 3176; 
cf.  A.,  1909,  i,  602;  1917,  i,  221;  1919,  i,  455;  1920,  i,  331).— 
The  action  of  iodine  on  the  blue  solutions  of  dimethyl-,  diethyl-, 
and  dibenzyl-tetrahydrodipyridyls  has  been  shown  to  lead  to 
the  production  of  the  corresponding  alkylpyridinium  iodides  and 
of  amorphous,  yellow  substances  containing  iodine  which  have 
not  been  investigated  more  closely.  The  corresponding  dnsobutyl 
and  dmoamyl  compounds  are  now  shown  to  react  in  a  similar 
manner,  but,  in  addition,  to  give  small  amounts  of  the  4  :  4'-di- 

pyridyldialkyliodides 

mode  of  removal  of  the  two  hydrogen  atoms  in  position  “  4  ”  has 
not  been  elucidated  fully. 

Diisoamyltetrahydrodipyridyl  is  converted  by  iodine  in  alcoholic 
solution  into  a  yellow,  amorphous  product,  isoamylpyridinium 
iodide  (platinichloride,  C20H32N2Cl6Pt,  pale  yellow,  rhombic  leaflets) 
and  4  :  4 ’ -dipyridyl  diisoamyliodide  ;  the  latter  substance  is 
obtained  readily  from  its  components.  It  crystallises  in  long, 
thin,  red  prisms,  m.  p.  270 — 280°  (decomp.).  When  the  cold 
aqueous  solution  of  the  salt  is  agitated  with  silver  oxide,  it  gives  a 
colourless  solution  of  the  base,  which  becomes  blue  when  warmed, 
but  again  colourless  when  cooled  or  treated  with  air.  The  corre¬ 
sponding  bromide ,  green  plates,  colourless  chloride,  and  platini¬ 
chloride,  long,  orange-yellow  needles,  m.  p.  260 — 270°  (decomp.), 
are  described. 
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4  : 4 ' -Dipyridyl  diisobutiodide ,  red,  rhombic  leaflets,  is  prepared 
by  the  same  methods  as  the  ^’soamyl  compound ;  the  corresponding 
platinichloride  has  m.  p.  above  300°  (decomp.). 

The  communication  includes  an  exhaustive  reply  to  the  recent 
criticism  of  Weitz  and  Nelken  (A.,  1921,  i,  804).  H.  W. 

A  Comparison  of  Three  Isomeric  Carbocyanines.  Walter 
Theodore  Karl  Braunholtz  (T.,  1922,  121,  169 — 173). 

spiroPyrimidines.  III.  Condensation  of  ct/doPropane- 
1  : 1-dicarboxylic  Ester  with  Carbamides.  Arthur  W.  Dox 
and  Lester  Yoder  (J.  Amer.  Chem.  Soc.,  1921,  43,  2097 — 2101; 
cf.  A.,  1921,  i,  360,  740). — The  yield  of  ethyl  cycfopropane-1  :  1- 
dicarboxylate  from  ethylene  bromide  and  ethyl  malonate  by  the 
action  of  sodium  ethoxide  (cf.  Perkin,  T.,  1885,  47,  808 ;  1887, 
51,  849)  was  increased  by  modifying  the  conditions.  The  ester 
has  b.  p.  214 — 216°/748  mm.  (corr.),  the  monoamide ,  m.  p.  195°, 
and  the  diamide ,  m.  p.  198°. 

The  ester  condensed  with  carbamide,  guanidine,  and  thiocarb- 
amide  to  give  stable  amorphous  compounds,  which  were  apparently 
not  spiropyrimidines,  but  polymerides.  Hydrolysis  of  the  poly- 
meride  from  carbamide,  followed  by  elimination  of  carbon  dioxide, 
gave  a  crystalline  acid ,  08H12O4,  m.  p.  152°.  The  probable  course 
of  the  condensation  of  the  ester  and  carbamide  is  that  cyclo- 
propane-1  :  5-spirobarbituric  acid  is  first  formed  and  this  under¬ 
goes  rearrangement  to  vinylbarbituric  acid,  which  then  polymerises, 
giving  a  cycZobutanedibarbituric  acid.  The  latter  acid  on  hydrolysis 
and  loss  of  carbon  dioxide  should  yield  cycZobutane-1  :  2-  or  1:3- 
diacetic  acid,  which  could  exist  in  cis  and  trans  forms,  but  such 
acids  are  not  yet  known.  W.  G. 

The  Halogenated  Indigotins.  E.  Grandmougin  (Compt. 
rend.,  1921,  173,  1363 — 1365). — It  is  not  possible  to  foretell  with 
certainty  the  shade  of  colour  of  new  indigotin  derivatives.  The 
marked  influence  of  the  positions  6  and  6'  which  prevent  the 
tendency  towards  green  of  neighbouring  groups,  as  shown  in  the 
case  of  octabromoindigotin  (cf.  this  vol.,  i,  55),  is  further  verified 
in  the  chloro- series,  where  octachloroindigotin  is  more  violet  than 
the  5:7:5':  7 '-tetrachloro- derivative.  The  absorption  rays  of 
certain  di-  and  tetra-halogenated  indigotins  in  solution  in  xylene 
or  methyl  benzoate  are  given.  W.  G. 

Constitution  of  the  Dipeptides  of  Aspartic  Acid.  C. 

Ravenna  ( Oazzetta ,  1921,  51,  ii,  281 — 284). — Both  the  dipeptide  of 
aspartic  acid  obtained  by  Fischer  and  Koenigs  from  diketopiper- 
azinediacetic  anhydride  (A.,  1907,  i,  486)  and  that  prepared  by 
Ravenna  and  Bosinelli  (A.,  1920,  i,  150,  151)  from  asparagine  yield 
voluminous  precipitates  with  lead  acetate,  but  in  the  former  case 
the  precipitate  is  sparingly,  and  in  the  latter  case  readily,  soluble 
in  excess  of  the  reagent.  Further,  the  former  dipeptide  gives  only 
a  distinct  blue  coloration  with  copper  sulphate  and  potassium 
hydroxide,  whereas  the  latter  gives  the  characteristic  biuret  reaction. 

Diketopiperazinediaeetic  anhydride  has  been  prepared  from 
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each  of  the  two  dipeptides  and  from  ammonium  hydrogen  malate ; 
the  three  preparations  yield  the  p- dipeptide,  unmixed  with 
a-isomeride,  when  treated  with  barium  hydroxide  solution.  It  is 
possible  also  that  the  a- dipeptide  may  be  obtainable  directly  from 
a-asparagine  by  boiling  its  aqueous  solution. 

These  results  confirm  the  constitutions  previously  ascribed  to 
the  twTo  dipeptides  (A.,  1920,  i,  600).  T.  H.  P. 

6-Amino-2-p-tolyl-a 3-naphthatriazole .  Gilbert  T.  Morgan 
and  Sydney  Chazan  ( J .  Soc .  Chem.  Ind .,  1922,  41,  It). — The 
investigation  w^as  undertaken  with  the  object  of  securing  a  series 
of  substituted  a-naphthylamines  capable  of  acting  as  middle 
components  in  the  production  of  poly- azo- dyes.  The  difficulty 
with,  which  they  react  with  diazonium  compounds,  however, 
renders  the  6-amino-2-aryl-ap-naphthatriazoles  unsuitable  for  this 
purpose.  On  the  other  hand,  these  aminotriazoles  yield  stable, 
sparingly  soluble  diazo- derivatives  which  couple  readily  to  form 
azo-compounds  with  the  phenols  and  the  more  reactive  aromatic 
bases. 

5-Nitro-P-naphthylamine,  m.  p.  140 — 142°,  is  prepared  by  the 
action  of  concentrated  sulphuric  acid  below  —5°  on  p -naphthyl- 
amine  nitrate  and  is  converted  by  a  diazotised  solution  of  ^p-toluidine 
into  j)4oluene-l-azo-5-nitro-fi-7iaphthylamine,  red,  nodular  crystals, 
m.  p.  197 — 199°  after  softening  at  190°.  The  latter  substance  is 
oxidised  by  chromic  acid  in  acetic  acid  solution  to  6-nitro-2--p-tolyl- 

oL^najphtJitriazole  (annexed  formula),  yel¬ 
low,  flaky  crystals,  m.  p.  207 — 208°. 
6-Amino-2--p-tolyl- a  $-naphthtriazole  has 
in.  p.  178 — 180°;  the  corresponding  hydro¬ 
chloride m.  p.  263 — 267°  (decomp.)  after 
softening  at  240°,  and  acetyl  derivative, 
light  brown  needles,  m.  p.  305 — 307°,  are 
described.  A  diazotised  solution  of  the  aminotriazole  couples  wdth 
P-naphthol  in  alkaline  solution,  giving  p-tolyl-oL$-naphthtriazoleazo-$- 
naphthol ,  m.  p.  (indefinite)  250 — 260°.  With  p-nitrobenzenediazo- 
nium  chloride,  the  aminotriazole  gives  7-p -nitrobenzeneazo-6-amino- 
2--p-tolyl-0L$-naphthtriazole,  a  sparingly  soluble,  brownish-red  com¬ 
pound,  m.  p.  195 — 197°  (decomp.),  which  is  oxidised  by  chromium 
trioxide  in  hot  glacial  acetic  acid  to  a  brown,  bistriazole  derivative, 
m.  p.  220 — 240°  (decomp.)  after  softening  at  210°.  H.  W. 

The  Velocity  of  Reaction  of  Diazotisation  in  its  Rearing 
on  the  Problem  of  Substitution  in  the  Benzene  Ring*.  II. 
The  Character  of  the  Diazonium  Group.  H.  A.  J.  Schoijtissen 
(Bee.  trav.  chim .,  1921,  40,  763 — 774;  cf.  Martinsen,  A.,  1907, 
ii,  609). — As  a  result  of  failure  in  attempts  to  nitrate  benzene- 
diazonium  sulphate,  it  is  inferred  that  the  diazonium  group  is  very 
strongly  negative,  more  so  than  the  nitro-group,  and  its  directing 
influence  on  entering  groups  is  towards  the  meta-position.  Para- 
substituted-amino-diazonium  compounds  have  also  been  dealt 
with  and  similar  results  obtained,  except  in  the  case  of  the  2>-amino- 
phenoldiazonium  compound.  The  author  puts  forward  an 
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alternative  explanation  to  that  of  Cain  (T.,  1907,  91,  1049)  with 
regard  to  certain  phenomena  in  di azo-compounds.  H.  J.  E. 

Method  for  the  Separation  of  Amino-acids  from  the 
Products  of  Hydrolysis  of  Proteins  and  Other  Sources. 

Harold  W.  Buston  and  Samuel  Barnett  Schryver  (Biochem. 
J.,  1921,  15,  636 — 642). — A  preliminary  indication  of  a  method 
whereby  dicarboxylic  amino- acids  are  precipitated  by  alcohol 
as  barium  salts,  after  saturating  their  aqueous  solution  with  baryta. 
If  then,  without  removing  the  alcohol,  carbon  dioxide  is  passed 
into  the  solution,  other  amino-acids  are  precipitated  as  barium 
carbamates  (cf.  Siegfried,  A.,  1906,  i,  324).  No  individual  amino- 
acid  was  isolated.  G.  B. 

Estimation  of  the  Monoamino-acids  in  the  Hydrolytic 
Cleavage  Products  of  Lactalbumin.  D.  Breese  Jones  and 
Carl  0.  Johns  (J.  Biol.  Chem.,  1921,  48,  347 — 360). — The  following 
results  were  obtained:  Glycine  0-37%,  alanine  2-41%,  valine 
3*30%,  leucine  14-03%,  proline  3-76%,  phenylalanine  1  *25% , 
aspartic  acid  9-30%,  glutamip  acid  12-89%,  hydroxyglutamic  acid 
10-00%,  serine  1-76%,  tyrosine  1-95%.  E.  S. 

Swelling  of  Fibrin  by  Acids.  R.  Somogyi  ( Biochem .  Z., 
1921,  120,  103 — 105). — The  swelling  of  fibrin  by  acids  resembles 
the  effect  of  acids  on  gelatin,  the  acids  following  the  same  order 
of  activity.  The  biologically  important  acids,  hydrochloric,  lactic, 
and  formic,  produce  pronounced  swelling.  H.  K. 

Alkaline  Hydrolysis  of  Casein.  Mary  A.  Griggs  (J.  Ind. 
Eng.  Chem.,  1921,  13,  1027 — 1028). — The  maximum  yield  of  amino- 
nitrogen  (60%  of  the  total  nitrogen)  is  obtained  when  casein  is 
heated  at  150°  under  pressure  for  five  hours  with  10%  sodium 
hydroxide  solution.  W.  P.  S. 

The  Influence  of  Electrolytes  on  the  Solution  and  Pre¬ 
cipitation  of  Casein  and  Gelatin.  Jacques  Loeb  and  Robert 
F.  Loeb  ( J .  Gen.  Physiol .,  1921,  4,  187 — 211). — Two  types  of 
colloidal  solution  exist.  The  first  type  is  easily  precipitated  by 
small  quantities  of  neutral  salts,  the  second  requires  much  larger 
quantities.  In  the  first  type,  the  particles  go  into  solution  as  the 
result  of  swelling  in  consequence  of  the  Donnan  equilibrium,  and 
remain  in  solution  as  a  result  of  the  osmotic  and  electrical  forces 
which  the  Donnan  equilibrium  necessitates.  The  second  type 
is  of  the  nature  of  true  solution  and  there  exist  primarily  only 
ions  and  molecules,  although  aggregates  may  be  formed  secondarily. 
Measurements  of  the  rate  of  solution  of  casein  chloride  in  varying 
concentrations  of  acids  and  neutral  salts  indicate  that  the  process 
of  solution  is  regulated  by  the  Donnan  equilibrium  and  that  it 
is  of  the  first  type.  Here  the  effect  of  small  quantities  of  neutral 
salts  as  precipitants  is  to  reduce  the  osmotic  forces  and  also  the 
electric  charges,  according  to  the  theory  of  the  Donnan  equilibrium. 
Casein  dissolves  in  sodium  hydroxide  solutions  essentially  like  a 
crystalline  substance,  and  the  solution  is  of  the  second  type. 
Solutions  of  gelatin  are  also  of  this  type,  although  aggregates  of 
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the  dissolved  particles  tend  to  form  on  keeping  (cf.  A.,  1921,  i,  822). 
Experiments  on  the  solubility  and  viscosity  of  gelatin  solutions  as 
influenced  by  neutral  salts  give  evidence  of  the  existence  of  these 
aggregates.  W.  0.  K. 

Swelling  of  Gelatin  in  Aqueous  Solutions  of  Organic  Acids. 

Alfred  Kuhn  ( Roll .  Chem.  Beihefte ,  1921,  14,  147 — 208). — The 
swelling  of  gelatin  in  aqueous  solutions  of  various  concentrations 
of  a  large  number  of  organic  acids  has  been  determined  by  the 
so-called  volume  method  at  20°,  and  from  the  results  the  increase 
in  the  swelling  is  ascertained  in  each  case.  A  few  experiments 
are  described  at  0°,  16°,  and  22°,  Avhich  were  made  to  ascertain 
the  influence  of  temperature  on  the  swelling.  The  following  acids 
were  investigated  :  Formic,  acetic,  propionic,  w-butyric,  ^sobutyric, 
n-valeric,  isovaleric,  isooctoic,  glycollic,  lactic,  chloroacetic, 
dichloroacetic,  trichloroacetic,  bromoacetic,  cyanoacetic,  oxalic, 
malonic,  succinic,  malic,  d-tartaric,  citric,  maleic,  fumaric,  amino- 
acetic,  benzoic,  m-toluic,  phenylacetic,  salicylic,  m-hydroxybenzoic, 
mandelic,  benzenesulphonic,  sulphanilic,  cinnamic,  phthalic,  proto- 
catechuic,  gallic,  tannic,  and  picric,  also  hydrochloric,  sulphuric, 
and  nitric  acids,  phenol,  quinol,  resorcinol,  catechol,  and  naph¬ 
thalene- 1-sulphonic  acid.  It  is  shown  that,  with  the  exception 
of  the  sparingly  soluble  acids,  all  acids  show  a  swelling  maximum 
at  a  medium  concentration.  Swelling  is  the  result  of  four  simul¬ 
taneous  processes  of  which  at  least  two  operate  in  opposite 
directions.  The  first  process  is  the  actual  swelling,  A  (hydration) 
and  is  the  chief  process  at  low  concentrations ;  opposed  to  this 
are  sol  formation  and  hydrolysis,  B ;  the  fourth  process  is  dehydra¬ 
tion  and  coagulation.  The  swelling  maximum  is  defined  as  that 
point  at  which  the  amount  of  swelling  (A)  with  increasing  con¬ 
centration  is  exceeded  by  the  sol  formation  (peptisation)  and  the 
decreasing  hydrolysis  (B).  No  relationship  between  the  maximum 
swelling  and  the  degree  of  dissociation  of  the  acids  could  be  found, 
but  an  approximate  connexion  between  the  concentrations  at 
which  the  maximum  occurs  and  the  strength  of  the  acid  was 
found.  With  strong  acids,  the  maximum  swelling  concentrations 
lie  at  lower  concentrations  and  with  weaker  acids  at  higher  con¬ 
centrations,  whilst  with  acids  of  medium  strength  the  curve  only 
shows  a  bend.  The  swelling  maximum  as  the  resultant  of  the 
hydration,  sol  formation,  and  hydrolysis  shows  no  linear  relation¬ 
ship,  rather,  especially  in  the  case  of  acids  of  medium  strength, 
does  the  sol  formation  appear  to  play  the  greater  role.  The 
actual  swelling  in  the  region  of  small  concentrations  is  well  repre¬ 
sented  by  the  equation  h~qGn ,  in  which  h  is  the  swelling  height, 
C  the  concentration  of  the  acid,  and  q  and  n  are  constants.  The 
principal  part  of  the  swelling  can  be  quantitatively  represented 
by  the  constants  q  and  n.  Neither  q  nor  n  has  any  connexion 
with  the  strength  of  the  acid,  and,  further,  the  swelling  maximum 
is  not  determined  by  either  q  or  n.  Hence  it  is  shown  that  acids 
operate  in  the  swelling  of  gelatin  in  the  sense  that  at  lower  con¬ 
centrations  a  specific  increase  in  the  power  of  binding  water  is 
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brought  about.  Whether  thereby  a  chemical  or  adsorption  com¬ 
pound  is  formed  has  not  been  settled.  At  higher  concentrations, 
sol  formation  and  hydrolysis  commence  and  at  the  same  time 
dehydration  and  precipitation,  which  are  opposed  to  the  actual 
swelling  process.  J.  F.  S. 

A  New  Function  of  the  Tryptic  Ferment  (Anhydrase)  and 
the  Preparation  of  d-Tyrosine-anhydride  and  d-Tryptophan- 
anhydride  from  the  Products  of  Tryptic  Digestion.  Sigmund 
Frankel  and  Emil  Feldsberg  (Biochem.  Z .,  1921,  120,  218 — * 
229). — Casein,  when  digested  with  trypsin  until  the  bromine  test 
for  tryptophan  is  negative,  yields  a  dextrorotatory  tyrosine-an¬ 
hydride  and  a  dextrorotatory  tryptophan -anhydride.  The  amino  - 
groups  are  free,  but  the  carboxyl  groups  are  combined  as  in  acetic 
anhydride,  d -Tyrosine-anhydride  has  m.  p.  273°  and  [a]D+37*590 
in  alkaline  solution,  [a]D+ 93*87°  in  acid  solution,  d -Tryptophan- 
anhydride  decomposes  at  230 — 245°  and  has  [a]D+20*59c>  in  water. 

H.  K. 

The  Activity  of  Adsorbed  Invertase.  J.  M.  Nelson  and 
David  I.  Hitchcock  (J.  Amer.  Chem.  Soc .,  1921, 43, 1956 — 1961). — 
The  result  obtained  by  Nelson  and  Griffin  that  a  given  quantity 
of  invertase  exhibited  the  same  activity  when  adsorbed  on  a  solid 
in  the  bottom  of  the  reaction  vessel  as  when  uniformly  distributed 
throughout  the  solution  (cf.  A.,  1916,  i,  516)  is  not  general,  but  repre¬ 
sents  only  a  special  case.  It  is  now  shown  that,  other  conditions 
being  equal  and  the  velocity  of  hydrolysis  relatively  large,  the 
amount  of  sucrose  hydrolysed  in  a  given  time  is  less  in  the  presence 
of  an  adsorbent.  The  decrease  in  rate  is  apparently  due  largely  to 
the  uneven  distribution  of  the  invertase  in  the  reaction  mixture, 
and  the  extent  of  the  retardation  may  be  considerably  diminished 
by  stirring  the  mixture  and  thus  preventing  the  settling  of  the 
adsorbent.  Results  comparable  with  those  of  Nelson  and  Griffin 
(loc.  tit .),  are  obtained  only  when  the  velocity  of  hydrolysis  is 
relatively  small,  and  it  is  suggested  that,  under  these  conditions, 
the  rate  of  diffusion  of  the  sucrose  to,  and  of  the  invert-sugar  from, 
the  enzyme  combined  with  the  adsorbent  is  probably  greater  than 
the  rate  of  hydrolysis  of  the  sucrose.  W.  G. 

The  Distinctive  Properties  of  Amylases  from  Different 
Sources.  Jean  Eefront  (Compt.  rend.,  1922,  174,  18 — 21). — 
Amylases  from  different  sources  may  be  distinguished  from  one 
another  by  the  ratio  of  their  liquefying  power  to  their  saccharifying 
power,  by  the  intensity  of  their  saccharifying  power,  by  their 
optimum  temperatures,  by  their  resistance  to  temperatures  of 
70 — 100°,  and  by  their  action  at  20°.  Some  amylases  in  juices 
or  extracts  when  heated  at  60°  and  filtered  recover  after  filtration 
their  activity  lost  during  heating,  whilst  other  amylases  lose  their 
activity  altogether.  W.  G. 

A  Study  of  the  Catalase  of  Flour.  T.  Merl  and  J.  D aimer 
(Z.  Unters.  Nahr.  Genussm .,  1921,  42,  273 — 290). — A  catalase  was 
prepared  from  the  wheat  embryo  having  five  times  the  activity 
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of  ordinary  flour.  The  optimum  hydrogen-ion  concentration  for 
the  catalase  corresponds  with  pH=&2 — 7*1 ;  and  the  optimum 
temperature  is  30—40°  with  a  temperature  coefficient  of  approxi¬ 
mately  T5.  The  catalase  is  relatively  resistant  to  dry  heat,  but 
extremely  sensitive  to  moist  heat.  It  is  less  affected  by  toluene 
than  by  alcohol,  benzene,  or  hydrocyanic  acid.  [Cf .  J .  Soc.  Chem. 
Ind .,  1922,  114  a.]  A.  G.  P. 

Decomposition  of  Amygdalin  from  the  Point  of  View  of 
Conjugated  Fermentation.  J.  Giaja  (J.  Chim .  Physique ,  1921, 
19,  77 — 99). — The  decomposition  of  amygdalin  by  emulsin  from 
Helix  pomatia  and  by  emulsin  from  almonds  at  37 — 40°  takes 
place  in  two  stages  with  intermediate  products  which  are  different 
in  the  two  cases.  The  fermentation  decomposition  of  amygdalin 
is  not  a  simple  process;  the  decomposition  is  a  conjugated  or 
coupled  fermentation  made  up  at  least  of  two  reactions,  a  primary 
and  a  secondary  fermentation.  The  decomposition  of  amygdalin 
by  the  above-named  emulsins  is  probably  an  unique  case  in  which 
it  is  possible  to  follow  exactly  the  progress  of  both  the  primary 
and  secondary  fermentations.  The  two  actions  constituting  the 
couple  are  within  certain  limits  independent  of  one  another,  for 
it  is  shown  that  changes  in  the  concentration  of  amygdalin,  fer¬ 
ment,  dextrose,  hydrocyanic  acid,  and  benzaldehyde,  as  well  as 
ultra-violet  light  affect  the  two  reactions  differently.  The  ratio 
in  which  the  dextrose  and  hydrocyanic  acid  appear  in  the  course 
of  the  reaction  with  emulsin  from  Helix  pomatia  varies  with  the 
speed  of  the  reaction,  that  is  to  say,  with  the  concentration  of 
the  ferment.  The  more  rapid  the  reaction  the  more  nearly  does 
the  ratio  approach  that  in  which  the  dextrose  and  hydrocyanic 
acid  exist  in  amygdalin.  The  influence  of  the  initial  concentration 
of  amygdalin  on  the  secondary  reaction  with  both  ferments  is  that 
the  secondary  reaction  proceeds  more  rapidly  when  the  initial 
concentration  is  small.  The  influence  of  an  addition  of  dextrose 
is  different  in  the  case  of  the  two  ferments,  but  in  both  cases  it 
only  affects  the  reaction  which  produces  dextrose.  The  addition 
of  benzaldehyde  and  hydrocyanic  acid  retards  the  reaction  in 
which  these  substances  respectively  are  produced.  Thus  whilst 
dextrose  and  hydrocyanic  acid  affect  the  fermentation  reaction 
itself,  benzaldehyde  acts  on  the  ferment  and  destroys  it.  Ultra¬ 
violet  rays  affect  the  reaction  with  emulsin  from  Helix  pomatia 
in  the  sense  that  the  formation  of  dextrose  is  more  rapid  than  that 
of  hydrocyanic  acid.  If  the  reaction  with  emulsin  from  Helix 
pomatia  is  stopped  before  completion  by  heating,  and  emulsin 
from  almonds  is  added,  it  is  found  that  the  reaction  does  not  go  so 
far  as  either  ferment  alone  would  have  taken  it.  Thus  emulsin 
from  almonds  cannot  complete  the  reaction  started  by  emulsin 
from  Helix  pomatia ,  but  emulsin  from  Helix  pomatia  can  complete 
the  reaction  started  by  emulsin  from  almonds.  J.  F.  S. 

Urease.  Sture  Lovguen  (Biochern.  Z.%  1921,  119,  215 — 
293).— This  paper  contains  a  valuable  bibliography  of  212  papers, 
and  is  illustrated  throughout  with  quotations  from  original  papers. 
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The  author  has  carried  out  experiments  covering  a  wide  range  of 
properties  of  urease,  but  the  main  portion  deals  with  an  attempt 
to  find  the  time  equation  which  covers  the  reaction  adequately. 
Van  Slyke  and  Cullen’s  equation  was  found  not  to  hold,  but  a 
simple,  apparently  empirical,  modification  of  the  unimolecular 
equation  gave  excellent  results  provided  that  at  each  concentra¬ 
tion  of  urea  the  solution  was  kept  at  the  particular  optimum  Pn. 

H.  K. 

Additive  Reactions  of  Phosphorus  Haloids.  IV.  The 
Action  of  the  Trichloride  on  Saturated  Aldehydes  and  Ketones. 

J.  B.  Conant,  A.  D.  MacDonald,  and  A.  McB.  Kinney  (J.  Amer. 
Chem.  Soc.f  1921,  43,  1928 — 1935). — It  has  previously  been  shown 
that  benzaldehyde  reacts  with  phosphorus  trichloride  in  acetic  acid 
to  give  good  yields  of  an  cc-hydroxyphosphinic  acid  (cf.  A.,  1921,  i, 
69).  It  is  now  shown  that  the  reaction  can  be  extended  to  other 
aldehydes  and  ketones,  although  with  ketones  it  is  of  somewhat 
limited  scope  and  in  certain  cases  it  was  found  desirable  to  replace 
the  acetic  acid  by  benzoic  acid  as  the  medium  and  work  at  150° 
instead  of  below  30°. 

The  hydroxyphosphinic  acids  were  difficult  to  isolate  in  the 
crystalline  state  and  in  some  cases  could  only  be  obtained  as  their 
lead  salts.  With  acetophenone  and  acetone,  an  unsaturated 
phosphinic  acid  was  also,  in  each  case,  produced,  but  only  isolated 
from  acetophenone.  The  following  new  compounds  are  described  : 
a -Phenylvinylphosphinic  acid ,  CH2ICPh*P03II2,  m.  p.  112°; 
ct-hydroxy-oL-methylpropylphosphinic  acid  isolated  as  its  lead  salt; 
cL-hydroxy-cL-ethylbutylphosphinic  acid  as  its  lead  salt;  a -hydroxy- 
c&fifi-trimethylpropylphosphinic  acid  as  its  lead  salt;  oL-Jiydroxy-$- 
phenyl-<x-benzylethylpfiosphinic  acid ,  m.  p.  181 — 182°;  a  -hydroxy- 
ccy-dipkenylpropylphosphinic  acid,  m.  p.  165 — 168°;  cn-hydroxy- y- 
phenyl-aL-($-phenylethyl)propylphosphinic  acid ,  m.  p.  173 — 174°;  a- 
hydroxydiphenylmethylphosphinic  add,  m.  p.  171 — 172°.  Additive 
products  could  not  be  obtained  with  benzil  or  anthraquinone. 

W.  G. 

The  Relation  between  the  Mode  of  Synthesis  and  Toxicity 
of  Arsphenamine  [Salvarsan]  and  Related  Compounds. 

Walter  G.  Christiansen  (J.  Amer.  Chem.  Soc.,  1921,  43,  2202 — 
2210). — The  variation  in  toxicity  of  different  samples  of  salvarsan 
prepared  by  reduction  of  3-nitro-4-hydroxyphenylarsinic  acid  by 
hyposulphite  is  due  to  variations  in  the  experimental  conditions 
during  the  reduction  of  the  nitro-group.  To  obtain  a  sample  of 
low  toxicity  a  cold  solution  of  the  nitro- compound  should  be  added 
to  a  cold  solution  of  magnesium  chloride  and  sodium  hyposulphite 
with  vigorous  stirring.  The  mixture  is  then  rapidly  heated  at  40° 
after  the  addition  of  vegetable  charcoal  and  filtered,  the  filtrate 
being  rapidly  heated  at  55°.  If  the  solutions  are  mixed  warm 
with  slow  stirring  and  the  mixture  only  slowly  raised  to  55°  a 
salvarsan  of  high  toxicity  is  obtained.  For  the  consistent  produc¬ 
tion  of  salvarsan  of  the  lowest  toxicity  it  is  advisable  to  use  pure 
3-amino-4-hydroxyphenylarsinic  acid  as  the  starting  material,  in 
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which  case  there  is  no  need  to  adhere  strictly  to  the  conditions 
at  the  beginning.  This  variation  in  toxicity  is  apparently  general 
to  the  aminoarylarseno-compounds.  It  has  been  found  with 
3-amino-4  :  4'-dihydroxyarsenobenzene  hydrochloride,  3:5:  3'-tri- 
amino-4  : 4'-dihydroxyarsenobenzene  trihydrochloride,  and 
3:5:3':  5'-tetra-amino-4  :  4'-dihydroxyarsenobenzene  tetrahydro- 
chloride.  The  variation  in  toxicity  is  due  to  the  formation  of 
by-products,  during  the  reduction  of  the  nitro-group,  which  unite 
with  the  amino- acid  in  the  subsequent  reduction  of  the  arsinic 
acid  group,  giving  unsymmetrical  arseno- compounds.  W.  G. 

Arsenated  Benzophenone  and  its  Derivatives.  W.  Lee 

Lewis  and  H.  C.  Cheetiiam  {J.  Amer.  Chem.  Soc .,  1921,  43,  2117 — 
2121).— Dichlor o-^9- arsinobenzoyl  chloride  condenses  quite  readily 
with  aromatic  hydrocarbons  and  phenyl  ethers  in  the  presence  of 
anhydrous  aluminium  chloride,  using  carbon  disulphide  as  a  solvent. 
Thus  with  benzene,  after  warming  the  product  with  aqueous  sodium 
hydroxide,  benzophenone-p-arsenious  oxide ,  COPh*C6H4*AsO,  was 
obtained,  which  on  boiling  with  water  gave  benzophenone-p-arsenious 
acid ,  COPh*C6H4*As(OH)2,  and  on  oxidation  with  hydrogen  peroxide 
yielded  benzophenone-p-arsinic  acid ,  C0Ph*C6H4#As03H2,  giving  an 
oxime.  On  nitration,  the  arsinic  acid  gave  nitrobenzophenone- p- 
arsinic  acid ,  N02*C6H4*C0*C6H4*As03H2.  Other  compounds,  simi¬ 
larly  prepared,  are  ^-meikylbenzophenone-M -arsenious  oxide ;  4- 

methylbenzophenone A' -arsinic  acid ;  i-meihoxybenzophenone  A' -arsinic 
acid ;  4- ethoxybenzophenoneA'  -arsinic  acid ,  and  4- phenoxybenzophen - 
one  A' -arsinic  acid.  p-Carboxyphenylarsinic  acid  is  best  obtained 
for  these  preparations  from  p-aminobenzoic  acid  by  Bart’s  method 
(Ger.  Pat.  250264  and  254345)  and  subsequently  converted  into 
dichloro-p-arsinobenzoyl  chloride  by  Poulenc’s  method  (French 
Pat.  441215).  W.  G. 


4-Carboxy-2-phenylcpiinoline-6-arsinic  acid.  J.  R.  John¬ 
son  and  Roger  Adams  (J.  Amer.  Chem.  Soc.,  1921,  43,  2255 — ■ 
2257). — When  pyruvic  acid  is  added  to  a  boiling  solution  of  arsanilic 
acid  and  benzaldehyde  in  absolute  alcohol  and  the  mixture  boiled 
for  four  hours  4 -carboxy-2-phenylquinoline-6-arsinic  acid ,  m.  p. 
186 — 187°  (corr.)  (decomp.),  is  obtained.  It  gives  a  neutral  disodium 
and  a  slightly  alkaline  trisodium  salt,  a  green  copper  salt,  yellow 
silver ,  lead ,  mercurous ,  mercuric ,  and  cadmium  salts,  and  reddish- 
brown  cobalt  and  ferric  salts.  W.  G. 


7-Chloro-7  : 12-dihydro-y-benzophenarsazine  and  some  of 
its  Derivatives.  W.  Lee  Lewis  and  C.  S.  Hamilton  (J.  Amer. 
Chem.  Soc .,  1921,  43,  2218 — 2223). — The  annexed  constitution  is 
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considered  as  probably  that  of  y-benzophen- 
arsazine. 

Phenyl- a-naphthylamine  readily  reacts  with 
arsenic  trichloride  to  give  1-chloro-l  :  12-dihydro- 
y-benzophenarsazine ,  m.  p.  219°,  which  is 
physiologically  much  less  irritant  than  the 
corresponding  diphenylchloroarsine.  It  readily 
reacts  with  sodium  alkyloxides  or  aryloxides 
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to  give  stable  alkyloxy-  or  aryloxy- derivatives  of  the  type 

NH<^qx^5^As*0R.  The  following  are  described :  1-Methoxy- 

1 :  12-dihydro-y-benzophenarsazine ,  m.  p.  209°;  1 -ethoxy-1  :  12- 

dihydro-y-benzophenarsazine ,  m.  p.  165°  ;  7 -n-propoxy-1  :  12 -dihydro- 
y-benzophenarsazine,  m.  p.  152°;  1-n-butoxy-l  :  12-dihydro-y-benzo- 
phenarsazine ;  1-phenoxy-l  :  12-dihydro-y-benzophenarsazine,  m.  p. 
179°;  1-benzyloxy-l  :  12-dihydro-y-benzophenarsazine,  m.  p.  154°. 
When  oxidised  in  acetic  acid  solution  by  hydrogen  peroxide, 
7-chloro-7  :  12-dihydro-y-benzophenarsazine  gives  y -benzophenars- 

C  H  \ 

azinic  acid,  ISTK^pt1?*  V>As(OH)3,  giving  a  sodium  salt.  Freshly 

precipitated  silver  oxide  reacts  in  ammoniacal  solution  with  7-chloro- 
7  :  12-dihydro-y-benzophenarsazine  to  give  7  :  12-dihydro-y-benzo- 


(C  H  \ 

NH<Cqx|j  £>AsJ20.  The  corresponding  sul¬ 
phide,  7  :  \2-dihydro-y-benzophenarsazine  sulphide,  m.  p.  204 — 205°, 
was  obtained  by  bubbling  hydrogen  sulphide  through  an  alcoholic 
solution  of  the  chloro-compound.  When  boiled  with  an  excess  of 
hydrobromic  acid  7-phenoxy-7  :  12-dihydro-y-benzophenarsazine 
gave  1-bromo-l  :  12-dihydro-y-benzophenarsazine,  m.  p.  227°.  1-Iodo- 
7  :  12-dihydro-y-benzophenarsazine,  m.  p.  205°,  was  similarly  pre¬ 
pared.  Diphenylhydrazine  when  warmed  with  arsenic  trichloride 
gives  6-chlorophenarsazine.  W.  G. 

Organo-derivatives  of  Bismuth.  V.  The  Stability  of 
Halogen,  Cyano-,  and  Thiocyano-derivatives  of  Tertiary 
Aromatic  Bismuthines.  Frederick  Challenger  and  John 
Frederick  Wilkinson  (T.,  1922,  121,  91 — 104). 

Organo-derivatives  of  Bismuth.  VI.  The  Preparation 
and  Properties  of  Tertiary  Aromatic  Bismuthines  and  their 
Interaction  with  Organic  and  Inorganic  Halogen  Compounds. 

Frederick  Challenger  and  Leslie  Randal  Ridgway  (T.,  1922, 
121,  104—120). 


Aromatic  Mercuri-organic  Derivatives.  The  Hofmann 
Rearrangement  and  the  Nature  of  Valencies  of  Mercury  in 
Mercuri-organic  Derivatives.  Morris  S.  Kharasch  (J.  Amer. 
Chem.  Soc.,  1921,  43,  1888 — 1894). — Mercury  diphenyl  reacts  with 
various  acyl  halogen  amides  in  dry  benzene,  giving  phenyl  mercury 
haloid  and  the  alkylcarbimide,  the  mercury  diphenyl  thus  playing 
the  same  part  as  sodium  hydroxide  in  aqueous  solution  or  sodium 
ethoxide  in  absolute  alcohol,  and  the  amide  undergoes  the  Hofmann 
rearrangement.  Thus  with  A-bromoacetamide,  the  products  are 
mercury  phenyl  bromide  and  methylcarbimide,  similar  changes 
occurring  with  A-bromobenzamide  and  with  m-nitro-A-bromo- 
benzamide.  On  the  other  hand,  A-substituted  alkyl  or  aryl  bromo- 
and  chloro- acetamides  do  not  react  with  mercury  diphenyl  any 
more  than  they  undergo  rearrangement  with  sodium  hydroxide 
or  ethoxide.  The  mercury  diphenyl  thus  acts  as  a  base  in  benzene 
solution,  being  a  base  of  the  benzene  system  in  the  same  way  as 
sodamide  is  of  the  ammonium  system. 
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The  author  does  not  consider  that  the  electronic  structure  for 
mercury  diaryl  compounds  proposed  by  Jones  and  Werner  (A., 
1918,  i,  483)  has  any  sound  theoretical  or  experimental  basis,  and 

proposes  as  an  alternative  structure,  R — Hg— R.  The  formation 
of  metallic  mercury  and  benzyl  acetate  wlien  mercury  diphenyl  is 
hydrolysed  by  glacial  acetic  acid  at  200°  (Jones  and  Werner,  loc. 
cit.)  is  due  to  intramolecular  oxidation  and  reduction.  W.  G. 

Mercuri-organic  Derivatives.  The  Mercurisation  of 
Aromatic  Amines  and  its  Relation  to  the  Theory  of  Substi¬ 
tution.  Morris  S.  Kharasch  and  Isadore  M.  Jacobsohn 
(J.  Amer.  Chem.  Soc .,  1921,  43,  1894— 1903).— Schoeller,  Schrauth, 
and  Liese  (cf.  A.,  1920,  i,  120),  in  their  theory  of  mercurisation, 
assume  that  the  entrance  of  a  group  into  the  nucleus  of  an  aromatic 
amine  is  always  preceded  by  substitution  on  the  amino -nitrogen. 
This  theory  does  not  explain,  however,  the  mechanism  of  substitu¬ 
tion  in  the  case  of  tertiary  amines,  such  as  dimethylaniline,  which 
contain  no  replaceable  hydrogen.  The  authors  propound  the  theory 
that  of  the  aromatic  amines  only  those  which  are  capable  of  forming 
salts  will  mercurise  and  that  mercurisation  is  always  preceded  by 
addition  of  a  mercuric  salt  to  the  amino-nitrogen,  with  subsequent 
rearrangement  of  the  mercury  to  the  ortho-  or  para-position. 
This  theory  also  applies  equally  well,  without  further  postulates, 
to  the  introduction  of  other  groups  into  the  benzene  nucleus  in 
the  case  of  aromatic  amines.  Where  such  salt  formation  is  not 
possible,  as  in  the  quaternary  ammonium  salts,  substitution  must 
take  place  in  the  meta-position  or,  as  in  such  special  cases  as  that 
of  mercurisation,  it  is  not  accomplished  at  all. 

Thus  ^-nitrodimethylaniline,  which  is  an  extremely  weak  base 
and  does  not  form  salts,  would  not  mercurise,  whereas  p-nitro- 
methylaniline  mercurised  without  difficulty.  In  further  support 
of  the  theory,  unpublished  work  is  mentioned  in  which  the  inter¬ 
mediate  additive  compound  from  m-nitroaniline  and  mercuric 
acetate  was  isolated. 

The  following  compounds  are  described.  o-Nitro-'p-acdoxy- 
w.ercuridi meihylaniline,  m.  p.  160°;  o-nitro-~p-chlorome rcuricli methyl  - 
aniline ,  m.  p.  185°  (decomp.);  m - nitro-'p-aceloxym ercuridimeihyl - 
aniline ,  m.  p.  140°;  m-nitro-j)-chloromercurimethylaniline ,  m.  p. 
220°  (decornp.) ;  y-nitro-o-acetoxymercurimethylaniline,  m.  p.  197 1 
(decomp.) ;  p- nitro-o-chloromercurmiethylaniline ,  m.  p.  215°  (decomp.) ; 
Y>-nitro-o-aceioxymerciiricihylaniline m.  p.  183°;  p-nifro-o-chloro- 
mercuriethylaniline ,  m.  p.  218°  (decomp.). 

For  purposes  of  characterisation,  2-bromoA-nitroe.thylaniline, 
m.  p.  65—66°;  and  2  :  (S-dibromoA-nitroethylaniline ,  m.  p.  75 — -76°, 
were  prepared  by  brominating  p-nitroethylaniline  in  acetic  acid 
solution,  using  the  requisite  proportions  of  bromine.  W.  G. 

An  Indirect  Method  of  Preparation  of  Organic  Mercuric 
Derivatives  and  a  Method  of  Linking  Carbon  to  Carbon. 

Morris  S.  Kharasch  ( J .  Amer.  Chem.  Soc.,  1921, 43,  2238 — 2243). — 
When  mercuric  salts  of  certain  carboxylic  acids  are  heated,  carbon 
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dioxide  is  split  off  and  the  mercury  takes  the  place  originally 
occupied  by  the  carboxyl  group.  Thus  mercuric  2  : 4-dinitro- 
phenylacetate  when  heated  at  180°  gives  mercury  2  :  4  :  2'  :  4'- 
tetranitrodibenzyl ,  C6H3(N02)2*CH2‘Hg*CH2*C6H3(N02)2,  m.  p.  235°; 
and  mercuric  2:4:  6-lrinitrobenzoate  gives  mercury  2  :  4  :  6  :  2' :  4' :  6'- 
hexanitrodiphenyl ,  m.  p.  272°.  The  latter  compound  when  heated 
in  alcohol  with  mercuric  chloride  gives  2:4:  6-trinitrophenyl 
mercurichloride ,  C6H2(N02)3-HgCl,  m.  p.  202°,  which,  when  treated 
in  aqueous  suspension  with  iodine  in  potassium  iodide  solution 
gives  2:4:  6-trinitroiodobenzene  and  a  compound  which  is  prob¬ 
ably  2  :  4  :  6  :  2'  :  4'  :  6'-hexanitrodiphenyl.  It  is  thought  that  by 
heating  these  mercury  compounds  in  the  dry  state  or  in  some 
solvent  the  mercury  would  oxidise  one  of  the  carbon  atoms  and 
thereby  link  the  two  carbon  atoms  together.  This  was  observed 
in  the  case  of  2:4:2':  4'-tetranitromercurydibenzyl,  tetranitro- 
dibenzyl  being  obtained. 

This  work  is  being  extended  to  mercury  salts  of  various  types 
of  carboxylic  acids.  W.  G. 
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The  Excretion  of  Acetone  from  the  Lungs.  A.  P.  Briggs 
and  Philip  A.  Shaffer  (J.  Biol .  Chem.y  1921,  48,  413 — 428), — 
Experiments  on  human  diabetics,  normal  fasting  subjects,  and 
dogs  after  injection  of  large  doses  of  acetone,  show  (1)  that  acetone 
is  distributed  between  blood  and  alveolar  air  in  approximately 
the  same  ratio  as  between  water  and  air,  (2)  that  the  concentration 
of  acetone  in  urine  is  approximately  the  same  as  in  blood.  These 
results  confirm  Widmark’s  conclusion  ( Biochem .  J.,  1920,  14,  379) 
that  acetone  is  excreted  from  the  lungs  and  kidneys  by  the  physical 
process  of  diffusion.  E.  S. 

Physical  Chemistry  of  Cell  Respiration.  Otto  Warburg 
( Biochem .  Z .,  1921,  119,  134 — T66). — The  adsorption  and  oxidation 
of  cystine  by  blood  charcoal  was  investigated  in  the  presence  of 
various  narcotics.  There  is  an  inhibition  of  both  properties  due 
to  a  displacement  of  the  amino-acid  and  of  oxygen  from  the  charcoal 
surface  by  the  narcotic.  Hydrocyanic  acid  also  inhibits  adsorption 
and  oxidation,  but  the  same  explanation  does  not  hold  good.  A 
comparison  was  made  of  blood  charcoal  and  charcoal  prepared 
from  benzoic  acid.  In  composition  and  qualities  of  adsorption 
they  differ  markedly.  From  analogy  with  the  charcoal  experi¬ 
ments,  cell  respiration  is  considered  to  be  essentially  associated 
with  the  solid  constituents  of  the  cells.  H.  K. 
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Blood-gas  Analysis.  IX.  Narcosis  and  Charge  on  the 
Colloids.  Klothilde  Meier  and  W.  Kronig  (Biochem.  Z ., 
1921,  119,  1 — 15). — By  following  the  curve  of  combination  of 
carbon  dioxide  with  corpuscles  as  used  in  previous  papers  (A., 
1920,  i,  200),  the  authors  show  that  addition  of  narcotics  favours 
the  neutralisation  of  the  charge  on  the  surface  colloids  of  the 
erythrocytes.  Corpuscles  suspended  in  saline  solution  are  dis¬ 
charged  at  PH  6-67,  but  at  the  optimum  concentration  in  the  saline 
of  methylurethane,  ethylurethane,  and  ethyl  alcohol  the  discharge 
takes  place  at  PH  6*95,  6*90,  and  6*85  respectively.  H.  K. 

The  Dextrose  Concentration  in  the  Arterial  Blood  and  in 
the  Venous  Blood  from  the  Muscles.  V.  Henriques  and 
R.  Ege  ( Biochem .  Z .,  1921,  119,  121 — 133). — No  great  difference 
of  dextrose  content  between  arterial  and  venous  blood  is  to  be 
expected.  The  process  is  complicated  by  a  reservoir  of  carbohydrate 
in  the  muscles.  Under  special  conditions,  a  difference  can  be 
observed.  In  a  condition  of  hyperglycaemia,  there  is  a  large 
disappearance  of  dextrose  during  passage  through  the  muscles, 
and  when  the  dextrose  concentration  in  the  blood  has  again  fallen 
the  venous  blood  may  contain  more  than  the  arterial.  H.  K. 

The  Ammonia  Content  of  the  Blood  and  its  Bearing  on 
the  Mechanism  of  Acid  Neutralisation  in  the  Animal  Organ¬ 
ism.  Thomas  P.  Nash,  jun.,  and  Stanley  R.  Benedict  (J.  Biol . 
Ghem .,  1921,  48,  463 — 488). — The  work  of  previous  investigators 
on  the  ammonia  content  of  the  blood  is  discussed,  and  an  improved 
technique  for  its  estimation  is  described.  The  ammonia  is  removed 
from  the  blood  by  aeration,  collected  in  acidified  water,  and 
estimated  by  means  of  Nessler’s  reagent. 

By  means  of  this  method,  the  authors  find  concentrations  of 
ammonia  nitrogen  varying  from  0*03  to  0*20  mg.  per  100  c.c.  The 
concentration  of  ammonia  in  the  blood  is  unaffected  by  the  adminis¬ 
tration  of  phloridzin,  the  removal  of  the  kidneys,  and  the  injection 
of  acid  or  alkali;  the  concentration  in  the  renal  venous  blood  is 
about  twice  as  great  as  that  in  the  systemic  arterial  blood. 

From  these  results,  the  authors  conclude  that  the  kidney  is  the 
seat  of  formation  of  ammonia,  and  on  this  basis  they  offer  an 
explanation  of  the  different  types  of  acidosis  met  with  in  various 
clinical  conditions.  C.  R.  H. 

Inorganic  Blood  Phosphate.  Edwin  P.  Lehman  ( J .  Biol. 
Chem.,  1921,48,  293 — 303). — A  number  of  estimations  of  inorganic 
phosphate  in  the  whole  blood  of  normal  rabbits  by  the  method 
of  Bell  and  Doisy  (A.,  1920,  ii,  769)  show  that  this  consti¬ 
tuent  is  practically  constant  and  amounts  to  between  4  and  6  mg. 
per  100  c.c.  When  the  concentration  of  phosphate  is  increased 
by  the  injection  of  large  amounts  of  di- sodium  hydrogen  phosphate 
(sufficient  in  some  cases  to  cause  tetany)  a  normal  concentration 
is  reached  again  in  four  hours.  C.  R.  H. 
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The  Blood  Calcium  Content  in  Normal  Children  and  in 
Tetany.  I.  B.  de  Vries  Robles  ( Nederl .  Tijdschr .  Geneeslc 
1919,  63,  [i],  1663).— Despite  statements  to  the  contrary,  there 
appears  to  be  no  abnormality  in  the  content  of  calcium  of  the 
blood  of  children  with  tetany.  Chemical  Abstracts. 

The  Blood-sugar  in  Narcosis  and  Diseases  of  the  Nervous 
System.  H.  Chan  train  e  (Zentr.  inn .  Med.,  1920,  41,  521 — • 
529). — During  ether  narcosis,  the  blood-sugar  is  increased,  the 
increase  ranging  from  30  to  50%.  During  narcosis  with  ethyl 
chloride,  in  patients  with  nervous  diseases,  and  in  rabbits  with 
experimentally  produced  concussion  of  the  brain,  the  proportion 
of  blood-sugar  remains  normal.  Chemical  Abstracts. 

Acetone  Substances  in  the  Blood  in  Diabetes.  R.  Fitz 
(Trans.  Assoc .  Amer.  Physicians ,  1917,  32,  154 — 158). — Simul¬ 
taneous  estimation  of  the  total  acetone  substances  in  the  blood 
plasma  and  the  degree  of  acidosis  revealed  no  quantitative  relation¬ 
ship  between  increased  concentration  of  acetone  and  lowering  of 
blood  bicarbonate,  although  in  general  the  proportion  of  the  acetone 
rose  as  that  of  the  bicarbonate  fell.  The  total  acetone  was  increased 
by  large  amounts  of  fat,  the  maximum  occurring  several  hours 
after  ingestion  and  after  visible  lipaemia  had  disappeared.  Small 
amounts  of  fat  depressed  blood  acetone.  Fasting  and  pure  carbo¬ 
hydrate  diet  diminished  a  high  acetone  value.  Sodium  hydrogen 
carbonate  increased  the  output  of  acetone,  but  its  effect  on  blood 
acetone  was  uncertain.  In  three  fatal  cases  of  coma,  a  rapid  pre¬ 
mortal  rise  of  blood  acetone  occurred ;  in  one  case  this  was 
independent  of  acidosis.  Chemical  Abstracts. 

Effect  of  Subcutaneous  Injections  of  Solutions  of  Potassium 
Cyanide  on  the  Catalase  Content  of  the  Blood.  William  H. 
Welker  and  J.  L.  Bollman  (J.  Biol.  Chem.,  1921,  48,  445 — 451). — 
The  subcutaneous  injection  in  dogs  of  lethal  doses  of  potassium 
cyanide  has  little,  if  any,  effect  on  the  catalase  content  of  the 
blood.  E.  S. 

A  Direct  Demonstration  of  the  Impermeability  of  the 
Corpuscles  of  Man  and  of  the  Rabbit  for  Dextrose.  S.  van 

Creveld  and  R.  Brinkman  (Biochem.  Z.,  1921,  119,  65 — 72). — 
Corpuscles  obtained  by  the  jugular  method  from  rabbits  or  by  the 
paraffined  tube  method  from  man,  are  always  free  from  dextrose. 
Faulty  technique  is  the  basis  of  the  discrepant  results  of  other 
workers.  H.  K. 

Colloidal  Structure  of  Red  Blood  Corpuscles  and  Haemo¬ 
lysis.  III.  Ultramicroscopic  Investigation  of  Lipoids. 

Kenzo  Hattori  ( Biochem .  Z 1921,  119,  45 — 64). — The  colloidal 
balance  of  an  optically  homogeneous  cholesterol-lecithin  mixture 
is  altered  by  water  owing  to  swelling  of  the  lecithin  and  separation 
of  the  cholesterol.  By  saline  solution,  however,  the  degree  of 
swelling  of  lecithin  is  limited  and  there  is  no  separation  of  cholesterol. 
Reagents  which  affect  the  colloidal  balance  are  haemolytic,  but  the 
parallelism  is  only  approximate.  H.  K. 
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The  Combinations  of  Haemoglobin  with  Oxygen  and 
Carbon  Monoxide,  and  the  Effects  of  Acid  and  Carbon  Dioxide. 

Archibald  Vivian  Hill  ( Biochem .  J.,  1921,  15,  577 — 586). — A 
theoretical  paper  which  suggests  an  explanation  for  the  S- shaped 
dissociation  curves  of  oxy-hsemoglobin  and  of  carboxy-haemoglobin 
and  the  identical  effects  of  carbon  dioxide  on  these  curves.  The 
chief  assumptions  made  are  (1)  that  haemoglobin  dissociates  slightly 
into  protein  molecules  and  molecules  containing  iron,  and  (2)  that 
in  the  presence  of  salts  the  osmotic  pressure  of  the  complex  haemo¬ 
globin  and  of  the  simpler  protein  is  reduced  to  1  jn  of  its  value, 
calculated  on  the  basis  of  one  atom  of  iron  per  molecule  of  haemo¬ 
globin.  This  reduction  is  not  necessarily  due  to  aggregation  of 
molecules,  as  was  previously  assumed  (J.  Physiol .,  1910, 40,  Proc.  iv). 
It  is  shown  that  the  effects  of  acid  and  of  carbon  dioxide  on  the 
dissociation  curve  of  blood  can  be  deduced  from  the  hypothesis 
that  the  available  alkali  inside  the  corpuscle  is  competed  for  by 
oxy-haemoglobin,  reduced  haemoglobin,  and  the  acid  or  carbon 
dioxide,  the  first  being  a  far  stronger  acid  than  the  second.  The 
rectangular  hyperbola  relating  carbon  monoxide  saturation  to 
carbon  monoxide  pressure,  or  oxygen  saturation  to  oxygen  pressure, 
in  blood  or  haemoglobin  fully  saturated  with  a  mixture  of  these 
gases,  is  also  explained  by  the  theory,  as  are  various  other  points. 

G.  B. 

Acceleration  of  Blood-clotting  by  Eupliylline.  R.  Meissner 
( Biochem .  Z .,  1921,  120,  197 — 202). — Euphylhne  (an  additive  pro¬ 
duct  of  theophylline  and  ethylenediamine)  can  accelerate  blood¬ 
clotting  even  up  to  50%.  The  components  have  individually  a 
weak  action.  H.  K. 

The  Basal  Metabolism  and  the  Specific  Dynamic  Action 
of  Protein  in  Liver  Disease.  Joseph  C.  Aijb  and  James  H. 
Means  (Arch.  Intern.  Med.,  1921,  28,  173 — 191). — The  basal 
metabolism  in  twelve  cases  of  liver  disease  (gallstones,  cirrhosis, 
carcinoma,  acute  catarrhal  jaundice)  was  essentially  within  normal 
limits.  The  liver  is,  therefore,  either  not  an  important  regulator 
of  the  metabolic  rate,  or  it  is  adequate  for  this  purpose  even  when 
severely  diseased.  The  rate  of  absorption  and  utilisation  of  protein 
in  large  quantities  was  usually  normal,  even  in  severe  cirrhosis. 
In  two  cases  of  cirrhosis  and  one  of  gallstones,  the  utilisation  of 
the  protein  was  delayed  or  absent.  Marked  portal  obstruction 
caused  no  delay  in  the  appearance  of  the  specific  dynamic  action 
of  protein.  The  cases  of  cirrhosis  showed,  on  the  whole,  the 
highest  metabolic  response  to  protein  katabolism.  The  conclusion 
seems  justified  that  either  the  liver  is  not  the  main  site  of  the  specific 
dynamic  action  of  protein,  or  that  it  can  adequately  perform  that 
function  even  in  disease.  The  specific  dynamic  action  of  protein 
results  from  an  increased  combustion  of  protein  and  carbohydrate, 
rather  than  of  fat.  The  observations  of  Du  Bois  (ibid.,  1916,  17, 
915),  that  in  exophthalmic  goitre  a  normal  increase  in  heat  pro¬ 
duction,  due  to  protein,  is  superimposed  on  the  high  basal  rate, 
is  confirmed.  Chemical  Abstracts. 
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The  Influence  of  Food  Ingestion  on  Endogenous  Purine 
Metabolism.  I  and  II.  William  C.  Rose  (J.  Biol.  Chem., 
1921,  48,  563 — 573  and  575 — 590). — The  uric  acid  output  remains 
constant  under  constant  dietetic  conditions,  but  is  influenced  by 
the  quantity  and  nature  of  the  food.  In  particular,  it  is  increased 
by  the  amino-acids.  The  precursors  of  the  purines  are  probably 
arginine  and  histidine;  in  the  absence  of  these  precursors,  varia¬ 
tions  in  the  purine  output  may  be  brought  about  by  the  re-utilisa¬ 
tion  for  anabolic  purposes  of  purines  produced  in  catabolism. 

C.  R.  H. 

Mechanism  of  Reduction  of  Nitrates  and  Nitrites  in 
Processes  of  Assimilation.  Oskar  Batjdisch  (J.  Biol.  Chem ., 
1921,  48,  489 — 502). — A  summary  of  the  author’s  previously 
published  work  on  the  subject.  ‘  E.  S. 

Quantitative  Estimation  of  the  Fat-soluble  Factor.  Sylves¬ 
ter  Solomon  Zilva  and  Masataro  Mitjra  (Biochem.  J .,  1921, 15, 
654 — 659). — Rats  are  used  which  have  been  kept  3 — 4  weeks 
on  the  basal  diet  without  growing ;  their  weight  should  not  exceed 
70  grams.  The  minimum  dose  of  the  active  substance  is  then 
determined  which  just  induces  a  definite  growth.  For  instance, 
1*7  mg.  of  the  most  active  cod  liver  oil  per  day  did  this,  and 
1*4  mg.  did  not.  The  minimum  doses  of  various  samples  of 
cod  liver  oil  varied  from  17 — 5  mg.,  of  butter  from  200 — 400  mg. 

G.  B. 

Pharmacological  and  Chemical  Study  of  the  Roes  of  the 
Barbel  and  Pike.  Francis  H.  McCrudden  (Arch.  expt.  Path . 
Pharm .,  1921,  91,  46 — 80). — Fish  poisoning  produced  by  con¬ 
sumption  of  the  barbel  or  pike  is  due  to  a  toxic  substance  contained 
mainly,  if  not  exclusively,  in  the  hard  roes  of  these  fishes.  For 
the  investigation  of  its  properties  the  globulin  and  albumin  were 
extracted  from  the  roes  by  salt  solution.  On  separation  of  these 
by  the  usual  methods,  the  toxic  action  was  found  to  be  confined 
to  the  albumin  fraction.  Injected  intravenously  into  rabbits,  it 
produced  paralysis  of  the  central  nervous  system,  death  finally 
resulting  from  paralysis'  of  respiration.  The  effects  produced  by 
extracts  of  the  roes  of  either  fish  were  similar,  but  more  marked 
in  the  case  of  the  pike.  The  toxicity  is  destroyed  by  heat.  A 
comparison  is  made  of  the  globulins  (ichthulins)  from  eggs  of  various 
fish  and  the  difference  between  their  chemical  properties  and  those 
of  vitellin  from  birds’ -eggs  emphasised.  E.  S. 

Zinc  and  Copper  Content  of  the  Human  Brain.  Meyer 
Bodansky  (J.  Biol.  Chem .,  1921,  48,  361 — 364). — Analyses  of 
one  foetal  and  four  adult  brains  indicate  that  zinc  and  copper  are 
normal  constituents  of  the  human  brain.  E.  S. 

Acetone  in  Cerebrospinal  Fluid.  J.  Koopman  ( Nederl . 
Tijdschr.  Geneesk 1920,  64,  1346 — 1350),— Acetone  is  present  in 
the  cerebrospinal  fluid  during  diabetic  coma,  diabetic  acidosis, 
and  adrenal  apoplexy ;  in  the  first  two  cases  it  is  accompanied  by 
acetoacetic  acid.  Chemical  Abstracts. 
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The  Spacial  Separation  of  Glycogen  and  Diastase  in  the 
Liver  Cells.  E.  J.  Lesser  (Biochem.  Z.,  1921,  119,  108 — 120). — 
Perfusion  of  a  frog’s  liver  in  the  months  August  to  January  with 
hypertonic  salt  solutions  leads  to  a  fourfold  excretion  of  dextrose 
over  that  produced  by  isotonic  salt  solutions.  The  dextrose 
production  rises  to  a  maximum  after  four  hours.  In  the  spring 
and  summer  months,  there  is  no  great  difference  between  the 
effect  of  isotonic  and  hypertonic  salines.  This  effect  is  independent 
of  the  ions  of  the  salts  used,  and  is  only  slightly  affected  by  the 
hydrogen-ion  concentration.  The  action  appears  to  be  purely 
osmotic.  H.  K. 

Sea-wolf  Liver  Oil.  Thor  Lexow  ( Chem .  Umschau ,  1921,  28, 
213 — 214). — The  livers  were  obtained  from  both  male  and  female 
of  the  species  Anarrhichas  lupus ,  L. ;  the  oil,  extracted  separately, 
was  of  a  clear  golden  brown  colour  and  had  a  curious  odour  unlike 
that  of  other  liver  oils.  The  oils  from  the  male  and  female  livers 
gave  respectively  the  following  characters :  d\\  09162,  0*9179 ; 

1*4733,  1*4702;  acid  number  13*11,  14*37;  saponification 
number  182*8,  185*2;  iodine  number  (Wijs)  131*2,  118*1; 

unsaponifiable  matter  5*23,  3*86;  fatty  acids  92*4%,  92*2%; 
m.  p.  of  fatty  acids  24*5°,  24*7° ;  mean  molecular  weight  of  the 
fatty  acids  276*8,  279*9. 

The  oil  is  used  in  Eussia  mixed  with  coal- fish  liver  oil  in  tanning 
and  can  easily  be  distinguished  from  the  sea -wolf  liver  oil  by  its 
low  iodine  number  and  high  content  of  unsaponifiable  matter. 

H.  C.  E. 

Variations  in  the  Amylolytic  Activity  of  the  Pancreas  and 
Liver  in  Avian  Polyneuritis.  E.  Tiger  and  H.  Simonnet 
(. Bull .  Soc.  Chim.  Biol .,  1921,  3,  580 — 582). — The  amylolytic 
activity  of  the  pancreas  in  pigeons  with  polyneuritis  is  slightly 
less  than  in  normal  birds.  Experiments  with  the  liver  did  not 
yield  concordant  results.  E.  S. 

The  Function  of  the  Pancreas.  Leo  Adler  (Arch,  expt.  Path. 
Pharm .,  1921,  91,  110 — 124). — The  author  has  previously  shown 
that  hibernating  hedgehogs  are  roused  and  the  body  temperature 
brought  to  summer  level  by  subcutaneous  injection  of  extracts  of 
thyroid  or  thymus,  adrenaline,  or  certain  amines  derived  from 
proteins.  In  the  present  paper,  it  is  shown  that  a  simultaneous 
injection  of  pancreas  extract  made  from  the  pancreas  of  hiber¬ 
nating  hedgehogs  more  or  less  completely  suppresses  the  action  of 
these  substances.  The  suppression  is  less  complete  in  the  case  of 
adrenaline  than  in  the  other  cases.  E.  S. 

Heterogenetic  Antigen  and  Hapten.  XV.  Karl  Land- 
steiner  (Biochem.  Z .,  1921,  119,  294 — 306). — The  soluble  hetero¬ 
genetic  antigens  obtained  from  horse  kidney  by  alcohol  extraction 
are  as  active  in  vitro  as  the  unchanged  materials,  but  when  injected 
into  animals  do  not  produce  haemolysin.  H.  K. 
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The  Enzymes  of  the  Abdominal  Adipose  Tissue  of  the 
Common  Turkey,  Meleagris  gallipavo.  Joseph  Samuel 
Hepburn  (J.  Amer.  Chem.  Soc.,  1921,  43,  1963 — 1965). — Using 
the  method  previously  applied  to  chicken  fat  (cf.  Pennington  and 
Hepburn,  A.,  1912,  ii,  275),  but  taking  tributyrin  as  the  substrate 
for  lipase  and  ethyl  butyrate  for  esterase,  catalase,  lipase,  and 
esterase  were  always  found  in  the  adipose  tissue.  Simple  reductase 
and  oxydase  acting  on  phenolphthalein  were  usually  present. 
Tests  for  oxydases  acting  on  oc-naphthol  and  tricresol,  and  for 
protease  gave  negative  results.  Aldehyde  reductase  and  peroxy- 
dases  were  found  in  several  of  the  samples.  W.  G. 

The  Selective  Absorption  of  Potassium  by  Animal  Cells. 
II.  The  Cause  of  Potassium  Selection  as  Indicated  by  the 
Absorption  of  Rubidium  and  Caesium.  Philip  H.  Mitchell, 
J.  Walter  Wilson,  and  Ralph  E.  Stanton  (J.  gen.  Physiol ., 

1921,  4,  141 — 148). — Frog  muscles,  perfused  with  Ringer  solution 

in  which  potassium  has  been  replaced  by  csesium  (or  rubidium)  in 
equivalent  amount,  and  stimulated  electrically  during  the  per¬ 
fusion,  absorb  the  csesium  (or  rubidium)  in  such  a  way  as  to  be 
retained  during  a  subsequent  perfusion  with  potassium-free  Ringer 
solution.  The  substitution  of  csesium  (or  rubidium)  for  potassium 
in  the  diet  of  rats  leads  to  a  replacement  of  potassium  by  that  metal 
in  the  tissues.  Rubidium  and  csesium  are  toxic,  and  in  the  presence 
or  absence  of  potassium  cause  death.  The  physiological  peculiarities 
of  these  metals  may  be  related  to  their  electronic  structure,  and 
hence  to  their  comparative  migration  velocities.  W.  0.  K. 

Physiological  Significance  of  the  Change  in  the  Condition 
of  Permeability  in  the  Limiting  Membrane  of  the  Muscle 
Fibres.  Gustav  Embden  and  Erich  Adler  (Z.  physiol.  Chem., 

1922,  118,  1 — 49). — The  permeability  of  the  limiting  sheath  of 
the  muscle  fibres  of  the  gastrocnemius  of  the  frog  was  studied 
under  different  physiological  conditions.  The  diffusion  of  phos¬ 
phoric  acid  from  the  muscle  into  Ringer’s  solution  was  adopted  as 
the  method  for  the  estimation  of  the  permeability.  S.  S.  Z. 

Investigations  on  Potassium  Paralysis.  Hans  Vogel  (Z. 
physiol.  Chem.,  1922, 118,  50 — 95). — The  speed  with  which  potass¬ 
ium  paralysis  intervenes  in  the  gastrocnemius  of  the  frog  runs 
parallel  with  the  permeability  of  the  limiting  membrane  of  the 
muscle  fibres  as  determined  by  the  diffusion  of  phosphoric  acid 
out  of  the  muscle  (see  preceding  abstract).  This,  of  course, 
depends  on  the  physiological  condition  of  the  muscle.  The  onset 
of  the  potassium  paralysis  of  the  muscle  can  therefore  be  utilised 
as  a  standard  for  the  permeability  of  the  limiting  membrane  of 
the  muscle  fibres.  The  author  utilises  the  above  observation  to 
explain  the  different  conclusions  drawn  by  himself  and  Overton 
in  an  earlier  investigation.  S.  S.  Z. 

The  Influence  of  Asphyxiation  on  the  Permeability  of 
the  Limiting  Membrane  of  the  Muscle  Fibres.  Max  Simon 
(Z.  physiol .  Chem.,  1922,  118,  96 — 122). — Asphyxiation  increases 
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the  permeability  of  the  limiting  membrane  of  the  muscle  fibres  in 
the  gastrocnemius  of  the  frog.  This  can  be  demonstrated  by 
replacing  oxygen  by  hydrogen.  The  change  is  reversible.  The 
permeability  was  determined  both  by  the  diffusion  of  phosphoric 
acid  and  by  the  production  of  paralysis  by  the  potassium  ion  (see 
preceding  abstracts).  S.  S.  Z. 

The  Influence  of  the  Chemical  Composition  and  the 
Physico-chemical  Structure  on  the  Function  of  Frog  Muscles. 

Hans  Behrendt  (Z.  physiol .  Chem .,  1922,  118,  123 — 167). — 
The  laetacidogen  content  of  the  gastrocnemius  and  the  adductor 
muscles  of  the  frog  is  the  same.  The  adductor  muscles,  however, 
contain  sometimes  more  free  phosphoric  acid  than  the  gastro¬ 
cnemius.  The  “  residual  phosphoric  acid  55  (restphosphorsaiire)  and 
the  glycogen  content  is  higher  in  the  gastrocnemius  than  in  the 
adductors.  The  physico-chemical  properties  of  the  two  muscles 
as  obtained  by  physiological  methods  are  also  compared. 

s.  s.  z. 

Chemistry  of  the  Formation  and  Ripening  of  Honey. 

E.  Sarin  ( Biochem .  Z.,  1921,  120,  250 — 258). — Bees  wTere  fed  with 
sucrose  syrup,  the  honey  collected  and  re-fed  to  the  bees.  This 
process  was  repeated  three  times.  Examination  of  the  honey 
at  each  stage  indicated  that  invertase  and  diastase  are  specific 
products  of  the  bees,  but  catalase,  which  only  occurs  in  natural 
honey,  is  of  plant  origin.  H.  K. 

Influence  of  Organic  Acids  on  the  Formation  and  Ripening 
of  Sugar-honey.  E.  Sarin  ( Biochem .  Z.,  1921,  120,  259— 
264). — The  addition  of  acids  to  the  sugar  syrups  used  for  feeding 
bees  exerts  a  harmful  effect  on  the  biochemical  processes  of  the 
formation  and  ripening  of  honey.  H.  K. 

Citric  Acid  Content  of  Milk  and  Milk  Products.  G.  C. 

Supplee  and  B.  Bellis  (J.  Biol .  Chem .,  1921,  48,  453—461). — 
From  a  series  of  estimations,  it  is  shown  (1)  that  the  citric  acid 
content  of  milk  from  different  cows  on  the  same  ration  shows  a 
marked  variation,  (2)  that  there  is  no  loss  of  citric  acid  during  the 
process  of  drying  or  concentrating  milk,  (3)  that  the  citric  acid 
content  decreases  during  ageing  in  the  presence  of  highly  developed 
acidity  (cf.  Sommer  and  Hart,  A.,  1918,  i,  465).  E.  S. 

Day  and  Night  Urine  during  Complete  Rest,  Laboratory 
Routine,  Light  Muscular  Work,  and  Oxygen  Administration. 

James  Argyll  Campbell  and  Thomas  Arthur  Webster  ( Biochem . 
*/.,  1921,  15,  660—664). — The  night  urine  contained  always  less 
total  nitrogen,  more  ammonia,  less  creatinine,  urea,  uric  acid,  and 
amino-acids,  and  was  more  acid  than  during  the  day.  The  phos¬ 
phate  tide  is  considered  to  be  due  to  the  increased  acidity,  which 
in  its  turn  is  attributed  to  delayed  excretion  of  certain  fixed  acids, 
formed  in  the  cells  during  the  day.  The  sulphur  was  evenly 
distributed  between  the  day  and  the  night.  Administration  of 
35 — 40%  oxygen  did  not  affect  the  composition  of  the  urine. 

G.  B. 
h 
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Viscometric  and  Stalagmometric  Measurements  oi  Urine. 

Ernst  Joel  (Biochem.  Z .,  1921,  119,  93 — 107). — The  viscosity 
of  normal  urine  is  TO  to  T05.  The  presence  of  colloidal  materials 
has  a  considerable  influence  on  this  value.  H.  K. 

Which.  Carbohydrates  are  excreted  in  the  Urine  of  Sucklings 
when  the  Sucrose  in  the  Food  Exceeds  the  Assimilation 
Limit?  A  Method  for  the  Quantitative  Estimation  of  several 
Carbohydrates  simultaneously  in  the  Urine.  Hans  Mursch- 
hauser  {Biochem.  Z .,  1921,  119,  328 — 338). — Experiments  with 
babes  under  one  year  of  age  showed  that  sucrose  administered 
in  excess  of  the  assimilation  value  appeared  in  the  urine,  partly 
unchanged  and  partly  as  dextrose  and  lsevulose.  The  three  sugars 
are  estimated  by  determining  the  rotation  and  reducing  power 
before  and  after  inversion.  H.  K. 

Alkapton  Chromogen.  G.  Katscii  and  G£za  NImet 
{Biochem.  Z .,  1921,  120,  212 — 217). — The  ethereal  extract  of  an 
alkapton  urine  poured  on  to  unburnt  lime  acquires  an  evanescent 
vivid  blue  colour.  The  reaction  is  very  sensitive.  The  urine  of 
many  individuals,  after  administration  of  homogentisic  acid, 
slowly  darkens,  but  homogentisic  acid  is  not  detectable.  The 
supposed  derivatives  of  this  acid  which  give  rise  to  this  reaction 
are  called  alkapton  chromogens.  H.  K. 

Chemistry  of  Diabetic  Glycosuria.  Al.  Ionescu  (Bui.  Soc. 
Chim.  Romania ,  1921,  3,  97 — 104). — A  theoretical  paper,  suggesting 
that  glycosuria  is  due  to  a  disturbance  of  the  normal  equilibrium 
between  the  diastatic  reactions  occurring  in  the  blood.  Thus, 
excessive  hydrolytic  action  would  result  in  the  formation  of  con¬ 
siderable  quantities  of  acids,  ketones,  and  aldehydes,  in  the  disposal 
of  which  the  alkalinity  of  the  blood  would  assist,  but  these  would 
probably  be  chiefly  converted  into  dextrose  in  quantities  greater 
than  could  be  dealt  with  by  the  liver.  The  blood  would  be  affected 
in  regard  to  the  distribution  of  electrolytes  between  the  white 
corpuscles  and  the  serum,  and,  as  a  consequence,  the  activity  of 
the  liver  in  converting  dextrose  into  glycogen  would  be  diminished. 

J.  K. 

The  Types  of  Reaction  of  the  Bile  Pigments  and  the 
Quantitative  Relation  of  Bilirubin  to  Cholesterol  in  the 
Blood  during  different  Forms  of  Jaundice.  F.  Bosenthal 
and  K.  Meier  (Arch.  expt.  Path.  Pharm.,  1921,  91,  246 — 271). — 
The  forms  of  jaundice  investigated  were  mainly  experimental. 
In  each  case  the  type  of  diazonium  reaction  (cf.  van  den  Bergh 
and  Muller,  A.,  1917,  ii,  58)  given  by  the  serum  was  determined 
and  the  cholesterol  content  of  the  latter  estimated.  The  readiness 
with  which  bilirubin  appears  in  the  urine  in  each  case  was  also 
noted.  E.  S. 

The  Theory  of  Narcosis.  I.  Traube  and  P.  Klein  (Biochem. 
Z .,  1921,  120,  111 — 124). — The  authors  have  examined  the  Tyndall 
effect  and  the  ultramicroscopic  behaviour  of  aqueous  solutions 
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of  a  number  of  organic  substances  of  slight  or  moderate  solubility 
and  find  that  some  substances  show  two  widely  differing  degrees 
of  dispersity.  Stalagmometric  experiments  on  these  show  that 
the  higher  the  dispersity  the  greater  the  effect  on  the  surface 
tension  of  water.  The  results  show  that  other  factors  besides  those 
postulated  in  Traube’s  theory  of  narcosis  must  play  a  part, 
for  the  hydrocarbons  and  alkyl  haloids  have  little  effect  on  the 
surface  tension  and  yet  are  powerful  narcotics.  H.  K. 

The  Effective  Strengths  of  Narcotics.  I.  Experiments 
on  the  Isolated  Frog’s  Heart.  H.  Ftjhner  ( Biochem .  Z.,  1921, 
120,  143 — 163). — The  isonarcotic  concentration  of  40  narcotics 
has  been  determined  on  the  isolated  frog’s  heart  and  the  drop  numbers 
have  been  compared,  by  means  of  Traube’s  stalagmometer.  Alcohols 
and  their  derivatives,  paracetaldehyde,  acetone,  and  ethyl  ether  have 
a  marked  effect  on  the  surface  tension.  Esters  are  less  active,  but 
benzene  and  many  alkyl  haloids  are  inactive  even  in  saturated 
solution.  Apart  from  the  alcohols  and  related  derivatives,  there 
is  no  correspondence  between  narcotic  action  and  depression  of 
surface  activity  as  postulated  by  Traube’s  theory.  The  narcotic 
concentrations,  however,  show  a  parallelism  with  the  aqueous 
solubility  in  salt  solutions.  H.  K. 

The  Action  of  some  Derivatives  of  Chloroform  with  Special 
Reference  to  Traube’s  Theory  of  the  Action  of  Narcotics 
of  the  Aliphatic  Series.  Georg  Joachimogltj  ( Biochem .  Z., 
1921,  120,  203—211). — Traube’s  theory  of  narcosis  is  untenable. 
Among  the  chloro- derivatives  of  methane  and  ethane  or  ethylene, 
the  narcotic  action  and  surface  activity  are  by  no  means  parallel. 

H.  K. 

F  Barium  Chloride  Poisoning.  Al.  Ionescu  {Bui.  Soc.  Chim . 
Romania ,  1921,  3,  94 — 97). — Investigation  of  a  number  of  recent 
fatal  cases  of  poisoning  due  to  barium  chloride  confirms  the  observa¬ 
tions  of  Ogier  and  others  that  a  very  small  proportion  of  the  fatal 
dose  is  discoverable  in  the  organs,  positive  results  being  only 
obtained  by  the  Flandin-Danger  method,  and  not  by  a  combination 
of  dialysis  with  the  Fresenius-Babo  process.  It  is  suggested  that 
it  will  be  advisable  in  such  cases  to  examine  the  bones,  since  these 
appear  to  take  up  the  overwhelming  proportion  of  the  poison. 
The  action  of  this  is  attributed,  in  agreement  with  previous  workers, 
to  irritation  of  the  neuro -motor  system.  J.  K. 

Toad  Venom.  Heinrich  Wieland  (Sitzber.  bayer.  Akad . 
Wiss.,  1920,  329 — 343).— The  formulae  given  to  bufotalin  and  some 
of  its  derivatives  by  Wieland  and  Weil  (A.,  1913,  i,  1343)  must 
be  changed,  since  it  is  found  that  bufotalin  retains  organic  solvents 
of  crystallisation  most  energetically.  Bufotalin  crystallised  from 
alcohol  is  not  C16H2404,  but  C26H360  6,C2H60  (which  has  the  same 
percentage  composition).  Crystals  from  ethyl  acetate  melt  at 
154°  and  have  the  composition  2C26H3606,C4H802.  The  solvent  is 
given  off  slowly  in  a  high  vacuum  at  150°,  and  on  careful  heating 
in  a  high  vacuum  at  225 — 230°  bufotalin  sublimes.  Of  the  six 
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oxygen  atoms,  two  are  present  as  a  lactone  group,  two  as  an  acetyl 
group,  and  two  are  hydroxylic.  Of  the  latter  groups,  one  is  capable 
of  acetylation,  which  yields  acetyl  bufotalin ,  C28H3807,  m.  p.  254°, 
and  the  other  can  be  oxidised  to  a  ketone  group,  present  in  bufo- 
talone ,  CggH^Og,  m.  p.  261°.  Bufotalin  is  reduced  by  palladium 
black  and  hydrogen  to  tetrahydrobufotalin ,  C26H40O6,  m.  p.  204 — 
205°.  Bufotalien,  formed  by  the  action  of  concentrated  hydro¬ 
chloric  acid  on  bufotalin,  is  C24H30O3  (not  C16H20O2,  as  previously 
supposed).  In  its  formation  one  molecular  proportion  of  acetic 
acid  and  one  of  water  are  removed  from  bufotalin.  Bufotalien 
melts  at  222 — 223°  and  is  yellow  in  colour.  It  is  reduced  cata- 
lytically  by  palladium  to  colourless  bufotalan ,  C^HggO^  m.  p.  198 — - 
199°,  and  hence  contains  four  double  bonds.  Unlike  its  precursors, 
bufotalan  does  not  give  Liebermann’s  cholesterol  reaction  with 
acetic  anhydride  and  sulphuric  acid. 

The  carbon  skeleton  of  bufotalin  (apart  from  the  acetyl  group) 
is  derived  from  a  saturated  hydrocarbon,  C24H42,  with  eight  hydrogen 
atoms  less  than  the  corresponding  aliphatic  one.  Hence  bufotalin 
contains  four  carbon  rings.  Now  the  bile  acids  are  also  derived 
from  a  complex,  C24,  with  four  rings,  and,  as  was  shown  by  Windaus 
and  Neukirchen  (A.,  1920,  i,  41),  cholesterol  differs  from  the  bile 
acids  by  an  additional  isopropyl  group  at  the  end  of  a  side-chain, 
CHMe2*CH2,CH2*CH2’CHMe — ,  which  in  cholic  acid  is  represented 
by  C02H*CH2*CH2*CHMe — .  Wieland  considers  it  very  probable 
that  in  bufotalin  this  side- chain  is  further  oxidised  to  a  y-lactone, 

^0Me>0,  an(j  ^le  chief  problem  at  present  is  to  convert 

bufotalan,  C24H3803,  into  cholanic  acid,  C24H40O2,  the  parent  sub¬ 
stance  of  the  bile  acids. 


A  second  crystalline  toxic  substance  from  the  skin  of  the  toad, 
previously  called  bufotalein  by  Wieland  and  Weil,  is  now  named 
bufotalidin ,  C26H3607,  probably  oxybufotalin.  With  alcohol  of 
crystallisation,  it  melts  at  175°  and  after  heating  in  a  high  vacuum 
at  228—230°. 

Bufagin,  the  venom  of  the  tropical  toad  Bufo  agua ,  isolated  by 
Abel  and  Macht  (A.,  1912,  ii,  1193),  is  certainly  not  identical  with 
bufotalin,  and  according  to  Faust,  has  only  one-tenth  of  the  physio¬ 
logical  action  of  the  latter.  Wieland  is  not  convinced  that 
the  molecular  weight  of  bufagin  has  been  correctly  determined, 
and  considers  that  Abel  and  Macht's  formula,  C18H2404,  may 
require  alteration  to  C27H380G,  which  is  that  of  a  methyl  ether 
of  bufotalin. 


[The  above  toad  venoms  are  heart  poisons  and  pharmacologically 
similar  to  digitalis  and  strophanthus.  Digitoxigenin  is,  according 
to  Cloetta  (A.,  1921,  i,  39),  C24H3604,  and  strophanthidin  (cymari- 
genin,  A.,  1915,  i,  704)  has  23  or  possibly  also  24  carbon  atoms. 
All  these  heart  poisons  from  various  animal  and  vegetable  sources 
seem  to  be  related  to  cholesterol  and  the  bile  acids.]  G.  B. 
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The  Effect  of  Hydrogen-ion  Concentration  on  the  Pro¬ 
duction  of  Carbon  Dioxide  by  Bacillus  butyricus  and  Bacillus 
subtilis .  Matilda  Moldenhauer  Brooks  ( J .  Gen.  Physiol ., 
1921,  4,  177 — 186).- — The  rate  of  production  of  carbon  dioxide  by 
Bacillus  butyricus  and  Bacillus  subtilis  is  a  maximum  at  PH  7  and  6*8 
respectively.  If  alkali  be  added  to  the  culture  at  its  optimum  PH 
recovery  in  the  rate  of  production  takes  place ;  if  acid  be  added, 
recovery  takes  place  only  if  the  amount  added  be  small  and  if 
it  be  neutralised  by  an  equivalent  amount  of  acid.  W.  0.  K. 

Bacteria  as  a  Source  of  the  Water-Soluble  B-Vitamin. 

Samuel  R.  Damon  (J.  Biol.  Chem .,  1921,  48,  379 — 384). — Feeding 
experiments  on  rats  indicate  that  B.  paratyphosus ,  B.,  B.  coli,  and 
B.  subtilis  do  not  produce  vitamin- B  (cf.  Pacini  and  Russell,  A., 
1918,  i,  329).  E.  S. 

Characteristics  of  certain  Pentose-destroying  Bacteria , 
especially  as  Concerns  their  Action  on  Arabinose  and  Xylose. 

E.  B.  Fred,  W.  H.  Peterson,  and  J.  A.  Anderson  (J.  Biol.  Chem., 
1921,  48,  385 — 411 ;  cf.  A.,  1920,  i,  406,  513,  911). — Pure  cultures 
of  twelve  strains  of  lactic  acid  bacteria  were  isolated  from  corn 
silage  and  sauerkraut.  They  are  classified  in  two  main  divisions, 
according  as  they  ferment  laevulose  with  or  without  the  production 
of  mannitol,  further  subdivision  depending  on  their  fermentative 
ability  towards  various  sugars.  The  fermentation  of  arabinose 
and  xylose  by  these  bacteria  results  in  the  formation  of  acetic 
acid,  lactic  acid,  and  carbon  dioxide.  The  two  acids  are  formed  in 
approximately  equimolecular  proportions,  the  main  line  of  ferment¬ 
ation  being,  apparently,  simple  cleavage  into  acetic  and  lactic 
acids.  The  mannitol-forming  bacteria  also  slowly  ferment  lactic 
acid  to  acetic  acid  and  carbon  dioxide.  E.  8. 


The  Attack  of  Dextrose  and  Laevulose  by  the  Pyocyanic 
Bacillus.  E.  Aubel  (Compt.  rend.,  1921,  173,  1493 — 1495). — 
Amongst  the  products  of  the  decomposition  of  dextrose  and  laevulose 
by  the  pyocyanic  bacillus,  alcohol,  acetic  acid,  and  formic  acid  have 
invariably  been  found.  Lactic  acid  has  also  been  found  as  a  by¬ 
product  from  laevulose.  The  degradation  of  the  two  hexoses  under 
these  conditions  is  considered  to  proceed  as  follows. 


Hexose  methylglyoxal— : >  pyruvic  acid  -^acetaldehyde 

acetic  acid -[-formaldehyde  — >  formic  acid 


y,  alcohol 
^acetic  acid 
W.  G. 


Action  of  Acids  on  Fermentation  by  Yeast.  R.  Somogyi 
(Biochem.  Z .,  1921,  120,  100 — 102). — Acids  exert  a  harmful  effect 
on  fermentation  by  yeast.  This  is  proved  by  the  examination  of 
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the  action  of  thirteen  acids,  organic  and  inorganic,  at  concen¬ 
trations  between  JV/6  and  Nj 1500.  The  inhibitory  action  does 
not  appear  to  be  solely  dependent  on  the  hydrogen-ion  concen¬ 
tration,  but  on  other  physical  properties  as  well.  H.  K. 

The  Change  undergone  by  Nitrogenous  Substances  in  the 
Final  Phases  of  Yeast  Autolysis.  Nicolaus  N.  Ivanov 
(. Biochem .  Z.,  1921,  120,  1—24;  cf.  A.,  1918,  i,  365).— If,  after 
yeast  autolysis  has  proceeded  for  some  time  the  solution  be  made 
alkaline,  the  ensuing  autolysis  is  accompanied  by  an  increase  of 
protein  nitrogen  (as  estimated  by  Stutzer’s  method),  at  the  expense 
of  the  original  protein  decomposition  products  which  are  pre- 
cipitable  by  lead  acetate  and  phosphotungstic  acid.  The  amino  - 
nitrogen,  however,  as  determined  by  Van  Slyke’s  method,  is 
unchanged.  If  the  autolysis  in  alkaline  solution  is  allowed  to 
continue  at  a  higher  temperature,  for  example,  60°,  there  is  a  loss 
of  amino-nitrogen  unaccompanied  by  any  increase  of  protein- 
nitrogen.  This  is  interpreted  as  being  due  to  the  formation  of 
humin-like  substances  at  the  expense  of  the  amino-acids  of  the 
autolysate  and  carbohydrates.  H.  K. 

The  Influence  of  Fermentation  Products  on  the  Decomposi¬ 
tion  of  Proteins  in  Yeast.  Nicolaus  N.  Ivanov  ( Biochem .  Z ., 
1921,  120,  62 — 80). — During  the  process  of  fermentation  sub¬ 
stances  are  formed  which  inhibit  the  decomposition  of  protein. 
It  is  shown  experimentally  that  the  inhibition  is  the  result  of  two 
factors,  (1)  production  of  alcohol  during  fermentation,  (2)  develop¬ 
ment  of  acidity ;  the  former  plays  the  greater  role.  H.  K. 

Protein  Decomposition  in  Yeast  during  Fermentation. 

Nicolaus  N.  Ivanov  (Biochem.  Z .,  1921,  120,  25 — 61). — Stutzer’s 
method  (J.  Landw .,  1880,  28,  103)  for  the  estimation  of 
proteins  in  solutions  by  precipitation  with  cupric  hydroxide  does 
not  differentiate  between  proteins  and  humins.  During  the  fer¬ 
mentation  of  sugar  by  yeast  there  is  decomposition  of  protein, 
earlier  statements  to  the  contrary  being  based  on  results  obtained 
by  Stutzer’s  method,  the  humins  formed  being  stable  to  the  proteo¬ 
lytic  enzymes  present  and  compensating  for  the  loss  of  protein. 
Meyer’s  “  excrements  of  fermentation  ”  are  probably  humin-like 
substances.  H.  K. 

Effect  of  certain  Stimulating  Substances  on  the  Invertase 
Activity  of  Yeast.  Elizabeth  W.  Miller  (J.  Biol.  Chem .,  1921, 
48,  329 — 346). — The  addition  of  an  alcoholic  or  aqueous  yeast 
extract  to  growing  yeast  is  known  to  stimulate  both  growth  and 
formation  of  invertase.  It  is  now  shown  that  these  two  effects 
are  produced  by  different  substances,  a  partial  separation  of  which 
may  be  effected  by  removal  of  the  growth  stimulant  by  extraction 
with  benzene,  adsorption  with  Fuller’s  earth,  or  precipitation  with 
phosphotungstic  acid.  The  substance  accelerating  invertase  forma¬ 
tion  is  also  contained  in  high  concentration  in  a  gummy  precipitate 
which  separates  from  alcoholic  extracts  of  yeast.  Its  action  is 
not  of  the  nature  of  a  co-enzyme,  since  it  is  without  influence  on 
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invertase  itself ;  moreover,  although  Abderhalden  and  Schaumann 
(A.,  1919,  i,  108)  found  that  yeast  extract  increased  the  invertase 
activity  of  both  dried  yeast  and  maceration  juice,  the  increase 
was  so  small  as  to  fall  within  the  limits  of  experimental  error. 
Extracts  of  wheat  germ  also  stimulate  growth  hut  do  not  increase 
the  invertase  concentration  in  yeast.  E.  S. 

The  Lactase  Content  and  the  Fermenting  Power  of  Lactose- 
fermenting  Yeasts.  Richard  Willstatter  and  Gertrud 
Oppenheimer  (Z.  physiol.  Chem .,  1922,  118,  168- — 188). — 

Lactase  can  be  obtained  from  fresh  yeast  without  previously 
destroying  the  cell,  providing  that  the  acidity  is  neutralised.  The 
lactose-splitting  activity  of  yeasts,  sometimes  even  of  the  same 
strain,  varies  within  very  wide  limits.  In  some  cases  lactose  is 
fermented  more  quickly  than  an  equivalent  mixture  of  dextrose 
and  galactose.  It  is  also  shown  that  in  certain  cases  the  fermen¬ 
tation  of  lactose  proceeds  almost  as  quickly  as,  or  perhaps  more 
quickly  than,  the  hydrolysis  of  the  disaccharide.  When  the  fer¬ 
mentation  is  interrupted  in  such  cases  no  monosaccharides  are 
found  in  the  fermenting  medium.  This  differs  from  the  mechanism 
of  the  fermentation  of  sucrose,  when  hydrolysis  takes  place  almost 
immediately.  It  is  concluded  that  lactose-fermenting  yeasts  can 
ferment  that  sugar  without  hydrolysing  it  and  therefore  contain 
a  lactose-zymase.  S.  S.  Z. 

Vitamin  Requirements  of  certain  Yeasts  and  Bacteria. 

Casimir  Funk  and  Harry  E.  Dubin  (J.  Biol.  Chern .,  1921,  48, 
437 — 443). — By  shaking  autolysed  yeast  with  either  Fuller’s  earth 
or  “  norit  ”  vitamin-R  is  completely  removed ;  the  filtrate,  however, 
still  promotes  the  growth  of  yeast.  The  authors  conclude  that  a 
hitherto  unknown  vitamin,  for  which  the  name  vitamin-D  is 
suggested,  is  present  in  yeast.  E.  S. 

The  Role  of  Acetaldehyde  in  Alcoholic  Fermentation. 

A.  Fernbach  and  M.  Schoen  (Bull.  inst.  Pasteur ,  1920,  18,  385 — 
406). — A  review  of  the  present  state  of  knowledge  of  the  subject, 
with  special  reference  to  the  work,  already  published,  of  Neubauer 
and  Fromherz,  Neuberg  and  others,  Maze  and  Lintner,  Liebig, 
J.  B.  Dumas,  Connstein,  Leudeke,  and  the  authors. 

Chemical  Abstracts. 

The  Lipase  of  Aspergillus  niger  (van  Tiegh).  Robert 
Schenker  (Biochem.  Z.y  1921,  120,  164 — 196). — A  pure  culture  of 
Aspergillus  niger  (identical  with  Brenner’s  p-strain)  showed  growth 
on  various  glycerides,  especially  triacetin,  but  no  growth  on  ethyl 
esters.  The  lipase  present  can  be  extracted,  with  water  or  glycerol, 
in  the  form  of  a  press-juice,  or  as  a  stable  acetone-treated  prepara¬ 
tion.  Fatty  media  favour  the  development  of  the  enzyme  more 
than  media  containing  glycerol  or  sucrose.  The  optimum  tem¬ 
perature  for  the  enzyme  is  40°,  and  the  optimum  reaction  of  the 
solution,  for  its  activity,  neutral  or  weakly  acid.  H.  K. 
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The  Toxicity  of  Different  Nitrophenols  towards  Aspergillus 

niger .  L.  Plantefol  (Compt.  rend.,  1922,  174,  123 — 126). — 
Phenol  and  its  nitro- derivatives  are  toxic  towards  Aspergillus  niger , 
the  nitro -derivatives  being  more  toxic  than  phenol  itself.  Of  the 
three  mononitrophenols,  the  ortho  is  the  least  and  the  para  the 
most  toxic.  2  :  4-Dinitrophenol  is  one  hundred  times  more  toxic 
than  phenol  and  ten  times  more  toxic  than  the  most  toxic  mono- 
nitrophenol.  2:4:  6-Trinitrophenol  is  about  as  toxic  as  ra-nitro- 
phenol.  W.  G. 

Bactericidal  Action  of  the  Quinones  and  Allied  Compounds. 

Gilbert  Thomas  Morgan  and  Evelyn  Ashley  Cooper  (Biochem. 
J .,  1921,  15,  587 — -594). — When  proteins  are  added  to  solutions 
of  p-benzoquinone,  the  latter  slowly  disappears  and  quinol  can  he 
detected;  the  quinone  seems  to  react  as  a  peroxide  and  differs 
fundamentally  from  phenols,  which  are  merely  protein  precipitants. 
£>-Benzoquinone  is  80 — 190  times  as  effective  in  destroying  B. 
typhosus  as  quinol  or  phenol.  In  ascending  a  homologous  series, 
the  quinones  become  less,  the  phenols  more  bactericidal;  thymo- 
quinone  is  less  effective  than  thymol.  The  authors  incline  to  the 
view  that  the  high  bactericidal  power  of  benzoquinone  is  con¬ 
nected  with  the  interaction  of  nascent  peroxide  molecules  with  the 
bacterial  protoplasm.  G.  B. 

Theory  of  Disinfection.  I.  Tratjbe  and  R.  Somogyi  (Biochem. 
Z .,  1921,  120,  90 — 99). — Experiments  with  Staphylococcus  and 
Bacillus  coli  show  that  apart  from  disinfectants  of  the  type  of 
potassium  permanganate  and  hydrogen  peroxide,  which  act  chemi¬ 
cally,  physical  forces  are  the  deciding  factor,  such  as  surface  activity, 
adsorption;  flocculation,  and  other  properties.  H.  K. 

Ph  Again.  I.  Tratjbe  (Biochem.  Z .,  1921,  120,  108 — 110). — 
The  author’s  contention  is  that  Pn  is  too  much  in  the  fore¬ 
ground  to  the  exclusion  of  other  factors.  H.  K. 

Conditions  for  the  Biological  Action  of  Rontgen  Rays.  I. 

Eugen  Petry  (Biochem.  Z .,  1921,  119,  23 — 44). — The  inhibitory 
action  of  Rontgen  rays  on  the  growth  of  seeds  could  not  be  influenced 
by  temperature  changes,  lack*  of  oxygen,  or  by  the  presence  of 
potassium  cyanide.  The  action  is  therefore  not  connected  with 
the  respiratory  processes.  The  small  temperature  coefficient  points 
to  the  action  being  photochemical.  H.  K. 

The  Action  of  Bases  and  Salts  on  Biocolloids  and  Cell 

Masses.  I).  T.  MacDotjgall  (Proc.  Amer.  Phil.  Soc.,  1921, 60, 15— 
30). — A  study  of  the  swelling  of  biocolloids  in  dilute  salt  solutions  in 
connexion  with  the  suggestion  that  the  chief  effect  of  salts  in  nutrient 
solutions  is  in  restricting,  limiting,  or  defining  the  hydration  of  the 
cell  colloids.  Hydroxides  of  the  metallic  bases  were  found  to 
decrease  the  swelling  of  plates  of  agar  in  the  order  :  calcium, 
potassium,  sodium,  in  concentrations  of  O'Ol  molar.  The  chlorides 
show  the  same  relative  action.  Hydration  of  agar  is  increased  by 
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the  hydroxides  of  these  metals  at  0*001AT,  hut  no  well-defined 
differences  between  the  metals  could  be  observed.  Similar  effects 
were  produced  by  chlorides  of  calcium,  magnesium,  potassium,  and 
sodium  at  0*00004,  and  potassium  and  sodium  at  0*0004.  The 
purified  agar  used  in  the  experiments  has  a  pR  value  of  6*5  and 
swells  more  in  hydrochloric  acid  of  pn  4' 2  than  in  pure  water. 
The  pH  range  over  which  large  swelling  of  the  agar  occurs  is  from 
4*2  to  11.  It  also  swells  largely  in  0*00004  sodium  and  potassium 
nitrates,  but  not  in  the  sulphates.  Similar  measurements  were 
also  made  on  the  swelling  of  gelatin.  The  gelatin  used  had  a  pn 
value  of  5*2  and  it  was  noted  that  both  hydrogen  and  hydroxyl  ions 
caused  increasing  swelling  with  reference  to  the  isoelectric  point, 
at  which  minimum  swelling  occurred.  The  swelling  in  0*00004 
potassium  chloride  (pH=5* 7)  was  not  much  greater  than  in  water; 
the  swelling  in  potassium  chloride  0*0004  (Ph~5*8)  is  about  double 
that  in  water.  Calcium  chloride  solutions  induce  maximum  swell¬ 
ing  at  0*0004 ,  but  depress  hydration  as  the  concentration  increases 
or  decreases  from  0*0004.  The  interest  of  these  results  lies  in 
the  fact  that  a  mixture  of  a  vegetable  mucilage  (pentosan)  type 
of  colloid  with  a  protein  colloid  exemplifies  many  of  the  reactions 
of  living  or  dead  cell  masses.  Experiments  were  therefore  continued 
with  plates  of  gelatin  3  :  agar  2  parts,  and  gelatin  2  :  agar  3  parts. 
In  the  latter,  sensitiveness  to  hydrogen  ions  was  more  marked 
than  in  the  case  of  agar  alone,  but  the  effect  of  potassium  chloride 
is  about  the  same  as  that  upon  agar  alone.  The  mixture  in  which 
gelatin  predominated  showed  increase  of  swelling  as  pR  was  increased 
to  2*01,  whilst  potassium  chloride  showed  an  effect  similar  to  its 
effect  on  agar.  The  work  was  then  extended  to  living  and  dead  cell 
masses,  such  as  sections  from  the  roots  of  Zea  mais  (dominantly 
pentosan),  which  were  closely  parallel  to  those  of  the  agar  3  :  gelatin 
2  mixture.  Roots  of  strawberry  showed  different  hydration  reactions 
depending  on  whether  they  were  grown  in  saline  soils  or  in  sand, 
the  latter  showing  greater  hydration.  Joints  of  Opuntia  (dominantly 
pentosan)  showed  maximum  swelling  in  O'OlA-potassium  hydroxide, 
hydrogen  chloride  at  0*001  N,  and  potassium  chloride  at  O'OOOlilf, 
all  in  excess  of  the  swelling  in  water.  The  changes  in  volume  of 
living  cell  masses  in  hydrating  solutions  include  osmotic -plasmoly tic 
effects  in  the  alteration  of  the  volume  of  the  included  cells.  The 
hydration  of  dead  cell  masses  includes  possible  osmotic  action  of 
cell  -  walls.  Chemical  Abstracts  . 

Action  of  Neutral  Salts  on  Plant  Plasma.  II.  Hugo 
Kahho  (Biochem.  Z.>  1921,  120,  125 — 142). — The  coagulating 
action  of  neutral  salts  on  plant  plasma  (sections  of  Tradesccintia 
zebrina)  depends  on  both  ions,  the  anions  playing  a  greater  part 
than  the  kations.  The  coagulating  property  of  anions  falls  off  in 
the  order  CNS  >  I  >  Br  >  N03  >  Acetate  >  Cl  >  Tartrate  >  Citrate  > 
S04  and  of  the  kations  K>NH4>Na>Sr,Mg,Ba,Ca.  The  order 
of  the  ions  is  substantially  the  lyotrope  series,  but  in  the  reverse 
order  of  their  action  on  protein.  The  possible  reasons  for  this 
are  discussed.  H.  K. 
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The  Occurrence  and  Action  of  Saccharophosphatase  in 
the  Organism  of  the  Plant.  Antonin  Nemec  and  FrantiSek 
Duchon  ( Biochem .  Z 1921,  119,  73 — 80). — The  sodium  and 
calcium  salts  of  artificially  prepared  saccharophosphoric  acid 
are  hydrolysed  with  formation  of  free  phosphoric  acid  by  the 
resting  seeds  of  the  higher  cultivated  plants  as  well  as  by  the 
leaves  of  Solarium  tuberosum.  Aqueous  extracts  of  the  seeds 
have  the  same  power,  but  to  a  lesser  degree.  Alkali  is  inimical 
to  the  action  of  the  enzyme,  the  optimum  acidity  being  0*03A^  for 
saccharophosphatase  and  0  004A  for  the  autolytic  phosphatase 
of  the  seeds.  H.  K. 

Pectic  Substances  of  Plants.  II.  Preliminary  Investiga¬ 
tion  of  the  Chemistry  of  the  Cell-walls  of  Plants.  Donald 
Herbert  Prank  Clayson,  Frederick  Walter  Norris,  and 
Samuel  Barnett  Schryver  ( Biochem .  J.,  1921,  15,  643 — 653; 
cf.  A.,  1917,  i,  245). — The  authors  call  cytopentans  substances 
related  to  Schulze’s  hemicelluloses,  which  are  extracted  by  cold 
W-sodium  hydroxide  and  then  precipitated  by  addition  of  alcohol. 
They  are  coloured  blue  by  iodine,  and  do  not  reduce  Fehling’s  solution 
until  after  hydrolysis  by  acids,  when  they  give  40 — 85%  of  pento¬ 
sans.  Cytopentans  form  a  relatively  small  part  of  crude  pectin, 
and  the  name  cytopectic  acid  is  suggested  for  the  rest.  The 
samples  of  this  acid  from  six  species  of  plants  contained  41*22 — 
42*88%  C,  5*31—5*71%  H,  and  0*15—0*85%  ash  .  [a$°+260°  to 
+  280°.  The  percentage  of  methyl  alcohol  set  free  by  sodium 
hydroxide  was  0*16 — 0*42%  (cf.  von  Fellenberg,  A.,  1918,  i,  215, 
and  Tutin,  A.,  1921,  i,  751).  C.  B. 

Incrustive  Substances  of  Plants.  II.  Erich  Schmidt  and 
Franz  Duysen  ( Ber .,  1921,  54,  [B],  3241 — 3244;  cf.  A.,  1921, 
i,  912). — The  removal  of  incrustive  substances  is  effected  more 
conveniently  by  means  of  a  solution  of  chlorine  dioxide  in  acetic 
acid  (50%)  than  by  alternate  treatment  with  chlorine  peroxide 
and  sodium  sulphite;  the  method  has  the  advantage  that  the 
attacked  incrustations  remain  dissolved  in  the  acid.  Subsequently, 
the  presence  of  polysaccharides  which  give  a  blue  coloration  in 
the  tissues  can  be  demonstrated  readily  by  means  of  zinc  chloride- 
iodine  solution  which  gives  untrustworthy  results  in  the  pre¬ 
sence  of  the  incrustations.  The  simple  manipulation  required 
and  the  stability  of  the  solutions  render  the  chlorine  dioxide- 
acetic  acid  valuable  for  micro- chemical  investigations.  The 
reagent  causes  the  cell-walls  to  swell  slightly,  but  this  action  occurs 
so  uniformly  that  the  anatomical  features  of  the  plant  are  not 
altered  thereby.  H.  W. 

The  Detection  of  the  Pseudo-bases  of  Anthocyanidins  in 
Plant-tissues.  Raoul  Combes  (Gompt.  rend.,  1921,  174,  58 — - 
61). — The  substances  characterised  by  Noack  in  the  amyl  alcohol 
extracts  of  leaves  of  Polygonum  compactum  and  Ampelopsis 
hederacea  and  the  pericarps  of  Aesculus  Jiippocastanum  as  antho- 
cyanidin  pseudo-bases  (cf.  Z.  Botanik,  1918, 10,  561)  were  probably 
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phlobatannins  and  the  red  substances  he  obtained  by  the  action 
of  acids  which  he  considered  as  anthocyanidins  were  probably 
phlobaphens.  The  author  does  not  consider  that  Willstatter’s 
method  for  the  separation  of  anthocyanidins  and  anthocyanins 
by  means  of  amyl  alcohol  can  be  applied  to  the  detection  of  pseudo  - 
bases  of  anthocyanidin  in  plant- tissues.  It  is  necessary  to  extract 
the  pigments  and  characterise  them  by  examining  the  pure  products 
to  obtain  conclusive  results.  W.  G. 

Effect  of  Temperature  and  of  the  Concentration  of  Hydrogen 
Ions  on  the  Rate  of  Destruction  of  Antiscorbutic  Vitamin 
(Vitamin-C).  H.  C.  Sherman,  V.  K.  La  Mer,  and  H.  L.  Camp¬ 
bell  (Proc.  Nat.  Acad.  Sci 1921,  7,  279 — 281). — Guinea  pigs 
were  used  and  both  the  survival  period  and  post-mortem  findings 
were  taken  into  account  in  estimating  activity  of  solutions. 
Boiling  tomato  juice  (PH  4*3)  for  one  hour  destroyed  50%,  for  four 
hours  68% ;  the  curve  is  much  flatter  than  for  a  unimolecular 
reaction.  The  temperature  coefficient  for  10°  between  60°  and 
80°  was  1*23,  between  80°  and  100°,  1*12.  Partial  neutralisation 
or  making  alkaline  causes  the  vitamin  to  be  destroyed  at  a  some¬ 
what  greater  rate.  Ninety  to  ninety-five  %  is  destroyed  in  five 
days  even  at  10°,  at  an  alkalinity  of  only  PH=9  (cf.  Deft,  A.,  1920, 
i,  460).  G.  B. 

Occurrence  of  a  Crystalline  Tannin  in  the  Leaves  of  the 
Acer  ginnala.  Arthur  George  Perkin  and  Yoshisuke  Uyeda 
(T.,  1922,  121,  66—76). 

Barbassu  Nuts.  Henri  Jumelle  (Mat.  grasses ,  1921,  13, 
5878 — 5879). — The  nuts  (genus  Orbignia)  contain  :  Water  4*21%, 
oil  66*12%,  carbohydrates  14*47%,  protein  7*18%,  oellulose  5*99%, 
ash  2*03%.  The  oil  has  the  following  constants :  m.  p.  26°, 
solidification  point,  22*7°,  saponification  number,  247*7,  ether 
number,  242*9,  iodine  number,  16*83,  Reichert-Meissl  number,  6*2, 
Polenske  number,  11*3,  glycerol  13*2%.  The  cake  has  the  follow¬ 
ing  composition:  Water  11*59,  oil  6*50,  proteins  19*81,  carbo¬ 
hydrates  40,  cellulose  16*50,  ash  5*60%,  Chemical  Abstracts. 

Application  of  Bourquelot’s  Biochemical  Method  to  some 
Members  of  the  Caryophyllacece  and  Papilionacece.  Charles 
Vergelot  (Bull.  Soc.  chim.  Biol.,  1921,  3,  513—519). — By  the 
successive  action  of  invertase  and  emulsin  on  plant  extracts,  and 
observation  of  the  rotation  and  reducing  power,  the  author  con¬ 
cludes  that  Stellaria  holostea  contains  sucrose,  but  Saponaria 
officinalis,  Genista  sagittalis,  Ervumhirsulum,  and  Anihyllis  vulneraria 
contain  other  unknown  sugars.  Glucosidcs  arc  indicated  in  most 
cases,  and  their  extraction  might  be  attempted  from  Genista 
sagittalis ,  Ervum  tetraspermum,  and  Saponaria  officinalis.  G.  B. 

The  Food  Relations  of  Fusarium  lini.  Yoshihiko  Tochinai 
(Ann.  Phytopath.  Soc.  Japan ,  1920,1,  22 — 33). — The  fungus  utilises 
carbohydrates  as  sources  of  carbon  in  the  following  descending 
order  :  inulin,  dextrose,  maltose,  arabin,  soluble  starch,  lsevulose, 
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galactose ,  sucrose,  and  lactose.  As  indicated  by  the  growth  made, 
organic  acids  as  sources  of  carbon  are  unfavourable  to  the  fungus ; 
the  descending  order  of  utilisation  is  as  follows  :  succinic,  malic, 
citric,  fumaric,  maleic,  and  racemic  acids.  d-Tartaric  acid  is  more 
readily  assimilated  than  Z-tartaric  acid.  Mannitol,  but  not  glycerol, 
is  a  favourable  source  of  carbon.  Phenol  derivatives  prevent 
growth.  Organic  nitrogen  compounds,  particularly  amides,  are 
far  better  sources  of  nitrogen  than  inorganic  compounds. 

Chemical  Abstracts. 

Hazel-nut  oil  and  the  Estimation  of  Arachidic  acid.  J. 

Pritzker  and  R.  Jungkunz  {Z.  Unters.  Nahr.  Genussm.,  1921, 
42,  232 — 241). — The  following  characters  were  given  by  two 

samples  of  hazel-nut  oil  prepared  in  the  laboratory  :  d'r>  0*9152, 
0*9156 ;  nD  54*2,  54*4  ;  acid  number  0*8,  1*7  ;  saponification  number 
191*8,  189*1;  iodine  number  (Hanus)  83*8,  85*4;  Reichert-Meissl 
number  1*54;  Polenske  number  0*5;  unsaponifiable  matter 
0*58%.  Thorough  investigation  showed  that  there  was  no 

arachidic  acid  present.  The  following  acetone  method  was  used 
for  the  estimation  of  arachidic  acid  :  20  grams  of  the  oil  were 
saponified  with  40  c.c.  of  20%  potassium  hydroxide,  and  the 
clear  solution  was  diluted  with  50  c.c.  of  hot  wafer  and  20  c.c. 
of  25%  hydrochloric  acid  were  added.  After  fifteen  minutes, 

the  fatty  acids  were  separated  and  dissolved  in  180  c.c.  of 

boiling  acetone.  Twenty  c.c.  of  A- aqueous  potassium  hydroxide 
were  added  and  the  solution  was  allowed  to  cool  and  kept  at  15° 
for  half  an  hour.  The  crystals  obtained  were  washed  several 
times  with  small  quantities  of  acetone,  dissolved  in  water,  the 
fatty  acids  liberated  with  hydrochloric  acid,  and  dissolved  by 
warming  with'  50  c.c.  of  90%  alcohol.  The  solution  was  slowly 
cooled  and  left  for  three  hours  at  15°.  If  arachidic  acid  is  present, 
the  precipitate  consists  of  fine  laminae.  It  is  filtered,  washed 
three  times  with  10  c.c.  of  90%  alcohol,  and  transferred  to  a 
weighed  flask  by  dissolving  in  boiling  alcohol.  The  alcohol  is 
evaporated  and  the  residue  dried  at  100°  and  weighed.  Crude 
arachidic  acid  has  m.  p.  72 — 75°.  If  the  m.  p.  is  below  70°,  the 
residue  must  be  again  reerystallised  from  90%  alcohol  and  reweighed. 
The.quantity  obtained  is  corrected  for  its  solubility  in  90%  alcohol. 
This  method  does  not  require  large  quantities  of  alcohol  and  ether, 
and  the  troublesome  manipulation  of  the  lead  soap  is  avoided. 
Schadlers  and  Knorr’s  colour  reactions  for  hazel-nut  oil  are  found 
to  be  untrustworthy.  H.  0.  R. 

The  Chemical  Constituents  of  some  Loranthacece .  D.  H. 

Wester  (Rec.  trav.  chirn .,  1921,  40,  707 — 723). — Leaves  of  Loranthus 
pentandrus ,  L.  globosus ,  L.  atropurpureus ,  and  Viscum  album  were 
examined  with  respect  to  their  chemical  constituents.  The  ash 
of  the  leaves  was  determined  and  also  the  percentage  of  manganese 
in  the  ash,  figures  for  the  latter  being  rather  high.  From  the  first 
two  species  a  glucoside  identical  with  quercitrin  was  isolated, 
although  its  properties  were  not  in  all  respects  identical  with  those 
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previously  described.  The  author  states  that  a  previous  specimen 
of  quercitrin  prepared  by  him  showed  similar  discrepancies,  m.  p. 
being  174 — 176°,  not  182 — 185°,  and  the  benzoate  has  m.  p.  187 — 
189°,  not  239°,  whilst  the  author’s  specimens  recombine  with 
water  of  crystallisation  which  is  lost  on  heating  and  the  solubility 
in  95%  alcohol  is  1  part  in  70*5  parts,  not  1  in  229. 

The  m.  p.  of  quercitrin  from  Loranthus  is  lowered  as  the  substance 
is  purified.  Its  solubility  in  various  solvents  is  described  qualita¬ 
tively  and,  in  some  cases,  quantitatively.  Three  reactions  are 
given  which  serve  to  distinguish  quercitrin  from  quercetin  :  with 
ferric  chloride  and  ether,  the  latter  gives  characteristic  colours, 
the  former  no  reaction ;  with  zinc  and  hydrochloric  acid  in  presence 
of  amyl  alcohol,  the  former  gives  a  red  coloration  after  some  hours, 
the  latter  a  yellow  tint ;  with  a  soluble  silver  salt,  the  former  gives 
no  reaction,  the  latter  a  red  coloration  which  turns  blue  and  finally 
gives  a  black  precipitate  of  metallic  silver.  The  last  test  is  stated 
to  confirm  the  formula  for  quercitrin  suggested  by  Perkin  and 
Everest  (“  The  Natural  Colouring  Matters,”  1918).  The  brown 
coloration  given  by  both  substances  on  boiling  with  ferric  chloride 
is  due  to  separation  of  colloidal  ferric  hydroxide.  Quercetin  has 
d  1*6 ;  that  of  quercitrin  is  lower. 

The  glucoside  sugar  consists  entirely  of  rhamnose.  Wax  from 
Loranthus  species  is  complex ;  the  only  constituent  definitely 
identified  is  melissic  alcohol,  but  this  was  not  found  in  L .  atro - 
purpureus ,  neither  was  quercitrin  obtained  from  this  species. 
Viscum  alburn  does  not  contain  invertase,  reductase,  amylase, 
emulsin,  tannin,  nor  glucoside;  however,  xanthophyllin  and  a 
volatile  alkaloid  were  obtained,  but  the  experience  of  previous 
workers  that  it  is  difficult  to  extract  pure  substances  from  this 
species  is  confirmed.  H.  J.  E. 

The  Presence  of  Sucrose  and  Aucubin  in  the  Seeds  of 
Melampyrum  arvense,  L.  Marc  Bridel  and  (Mlle)  Marie 
Braecke  (Conipt,  rend.,  1921,  173,  1403 — 1405;  cf.  A.,  1921, 
i,  840), — The  presence  of  a  glucoside  in  the  seeds  of  Melampyrum 
arvense ,  decomposable  by  emulsin  giving  a  black  product  has 
previously  been  indicated  ( loc .  cit .).  Aucubin  has  now  been 
extracted  in  definite  crystalline  form  from  these  seeds,  and  sucrose 
has  also  been  isolated.  Ludwig  and  Muller  have  isolated  a  glucoside 
from  these  seeds  (cf.  Archiv  Pharm .,  1872,  199,  6),  which  they 
considered  to  be  identical  with  rhinanthin  obtained  from  the  seeds 
of  Rhinanthus  Crista-Galli,  L.  (Archiv  Pharm.,  1870,  192,  199), 
but  the  authors  consider  further  work  is  necessary  to  establish 
the  identity  or  otherwise  of  aucubin  and  rhinanthin.  W.  G. 

The  Changes  which  Oranges  Undergo  on  Keeping.  G. 

Andre  (Compt.  rend.,  1921,  173,  1399 — 1401). — When  oranges, 
cut  in  halves,  are  kept  under  sterile  conditions  they  undergo  a 
slight  loss  in  weight,  which  is  accompanied  by  a  marked  loss  in 
acidity  and  a  slighter  diminution  in  sugar  content  together  with 
inversion  of  some  of  the  sucrose.  These  changes  are  not  entirely 
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due  to  oxidation,  as  they  proceed  to  a  less  extent  in  a  vacuum. 
It  is  probable  that  there  is  also  some  diastatic  action.  W.  G. 

Presence  in  Several  Indigenous  Orchids  of  Glucosides 
yielding  Coumarin  on  Hydrolysis.  H.  H^kissey  and  P. 
Delauney  {Bull.  Soc .  Chim .  Biol.,  1921,  3,  573 — 579). — A  glucoside 
yielding  coumarin  on  hydrolysis  by  dilute  sulphuric  acid  or  by 
emulsin  is  contained  in  the  following  three  species  of  orchids  : 
Orchis  purpurea,  Huds.,  O.  Simia,  Lam.,  O.  militaris,  L.  (cf. 
Bourquelot  and  Herissey,  A.,  1920,  i,  586).  This  glucoside  is 
not  identical  with  loroglossin  (Bourquelot  and  Bridel,  A.,  1919, 
i,  243 ;  Delauney,  A.,  1920,  i,  801,  and  A.,  1921,  i,  296),  which  does 
not  yield  coumarin  on  hydrolysis.  E.  S. 

Occurrence  of  Ellagic  Acid  in  Rubus  Idaeus.  The  Cause 
of  the  Clouding  of  Raspberry  Juice.  Hermann  Kunz-Krause 
(Arch.  Pharm.,  1921,  259,  193 — 206). — Raspberry  juice  on  keeping 
becomes  cloudy  owing  to  the  deposition  of  a  small  quantity  of  a 
microcrystalline  substance,  the  formation  of  which  is  accelerated 
by  the  addition  of  small  quantities  of  a  mineral  acid.  This  deposit 
was  collected,  and  decolorised  and  purified  by  warming  in  sodium 
hydroxide  solution  with  hydrogen  peroxide,  and  reprecipitating 
with  acetic  acid,  and  was  identified  as  ellagic  acid  by  analysis 
of  its  pyridine  compound,  (C14H608,H20),2C5H5N,  and  by 
characteristic  reactions  with  alkali  hydroxides,  ferric  chloride, 
nitrous  acid,  etc.  The  ellagic  acid  does  not  apparently  exist  as 
such  in  the  fruit  itself  or  initially  in  the  fruit  juice,  but  originates 
from  a  molecular  complex  of  a  higher  order  such  as  a  tannoid  or, 
possibly  even,  from  the  red  colouring  matter  of  the  fruit. 

G.  F.  M. 

Water-soluble  Colouring  Matters  of  the  Schizophycece . 

Karl  Boresch  (Biochem.  Z.,  1921,  119,  166 — 214).— The  aqueous 
extracts  of  the  water-soluble  colouring  matters  of  pure  cultures 
of  numerous  species  of  Schizophycece  were  examined  spectrophoto- 
metrically.  Phyeocyan,  a  blue  colouring  matter  with  a  maximum 
absorption  between  the  G  and  D  lines,  occurred  alone  in  some 
species,  in  others  mixed  with  phycoerythrin,  a  red  colouring  matter 
with  an  orange-yellow  fluorescence  and  an  absorption  maximum 
in  the  green  between  the  lines  D  and  E .  The  latter  pigment  also 
occurred  singly  in  certain  species.  When  mixed,  the  two  pigments 
were  separable  by  capillary  analysis.  H.  K. 

Sakoa  Oil  from  Madagascar.  Henri  J umelle  (Mat.  grasses, 
1921,  13,  5854 — 5855). — Sakoa  is  the  name  given  to  Sclerocarpa 
caffra.  The  fruits  are  drupes  and  have  an  acid  pulp  owing  to  the 
presence  of  citric  acid.  The  seeds  contain  56%  of  oil  having  the 
following  constants:  dlh  0*9167,  w40  1*460,  saponification  number 
193*5,  iodine  number  76*6,  Reichert- Meissl  number  0*1,  Polenske 
number  0*45,  unsaponifiable  matter  0*6%,  m.  p.  of  fatty  acids  25°. 
The  oil  is  non-drying.  Chemical  Abstracts. 
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Alcohol-soluble  Protein  of  the  Caryopsis  of  Sorghum 
vulgare .  I.  Extraction  and  Identification.  Sabato  Visco 
(Arch.  Farm,  sperim.  Sci.  aff 1921,  31,  173 — 176). — Hot  70% 
aqueous  alcohol  extracts  from  the  ground  caryopsis  of  Sorghum 
vulgare  about  3*5%  of  a  nitrogenous  substance,  which  is  named 
sorgein  and  is  classified  with  the  prolamines.  It  gives  the  principal 
colour  reactions  of  the  proteins,  but  not  the  Adamkiewicz  or  the 
Liebermann  reaction.  In  the  isolation  of  the  compound,  two 
fractions  were  obtained  which  contain  respectively  11  19%  and 
13’61%  of  nitrogen  and  may  be  different  compounds.  T.  H.  P. 

The  Biochemistry  of  Tobacco.  II.  Tobacco  Seeds. 

Gl.  Paris  (JBot.  tec.  [R.  ist.  sci.  sper.  tobacco ,  Scafati],  1920,  17, 
101 — 115;  cf.  A.,  1917,  ii,  227). — The  entire  seed  contains  ;  water, 
9-17%;  crude  protein,  21-87%;  fat,  37-68%;  amides  and  sugar, 
6-05%;  pentosans,  2-9%;  cellulose,  7*15%,  and  ash,  3-84%. 
The  ash  contains  S03,  1-97%;  P205,  22-12%;  Na20,  3-48%; 
K20,  28-5%;  CaO,  9-54%;  MgO,  14-63%.  A  sample  of  oil  from 
Kentucky  tobacco  seed  had  d15  0-9408 ;  temperature  of  solidifi¬ 
cation,  12° ;  acid  number,  4 ;  saponification  number,  196 ;  iodine 
number,  132-8 ;  ether  number,  192.  The  oil  consisted  of  about 
52*4%  of  olein,  22-1%  of  linolein,  and  23*9%  of  palmitin.  No 
nicotine  was  found  in  tobacco  seed,  except  in  slight  quantities 
in  the  germinating  seed.  The  dry,  fat-free  seed  contained  6-5% 
of  total  nitrogen,  3-76%  of  protein  nitrogen,  2*39%  of  nuclein 
nitrogen,  and  0-35%  of  non-protein  nitrogen.  The  presence  of 
arginine  was  established.  Chemical  Abstracts. 

Hesperidine-like  Substances  in  the  Umbelliferce .  Harold 

Nilsson  ( Svensk  Farm .  Tidskr .,  1921,  25,  233 — 238). — The  paper 
gives  a  brief  resume  of  the  chemistry,  properties,  and  tests  for 
hesperidine.  Microscopic  sections  are  best  made  after  fixing  with 
lactic  acid  and  freezing.  Microscopically  the  alkaloid  is  detected 
as  spherocrysts  and  sheaves.  These  are  soluble  in  pyridine  and 
quinoline.  Seventy  specimens  were  examined;  either  the  sphero¬ 
crysts  or  sheaves  were  noted  in  the  leaves  and  stems  of  the  follow¬ 
ing  :  Angelica  archangelica ,  A.  alropurpurea ,  A.  decurrens ,  A. 
litoralis,  A.  silvestris ,  Acthusa  cynapium ,  Bubon  galbanum}  Conium 
maculatum ,  Ferula  communis ,  F.  neapolitana ,  F.  scorodosma ,  Im- 
pzratoria  osiruihium ,  I.  hispanica ,  Libanotis  siberica ,  Ligusticum 
scoticum ,  Sesili  glaucum ,  S.  tenui folium ,  Trinia  vulgaris.  The 
presence  of  the  alkaloid  was  also  confirmed  by  chemical  tests.  In 
the  fourth,  sixth,  and  eighth  there  was  also  a  positive  test  for  the 
fruit.  Chemical  Abstracts. 

Action  of  Coal  Gas  on  Plants.  C.  Wehmer  (Bied.  Zentr ., 
1921,  50,  425 — 428). — The  author  has  examined  the  effect  of  coal 
gas  on  three-  to  seven-year  old  trees  grown  in  pots.  In  winter, 
the  trees  are  scarcely  affected,  but  in  spring  they  wither  and 
gradually  die.  Fir  and  elm  trees  are  especially  sensitive,  then 
come  maple,  whilst  lime  trees  are  least  sensitive.  The  trees  survive 
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the  action  of  coal  gas  in  the  autumn.  From  these  experiments 
and  further  experiments  on  twigs  immersed  in  water  saturated 
with  coal  gas  it  is  concluded  that  the  harmful  effect  of  coal  gas 
is  most  pronounced  when  the  root  system  commences  its  activity 
after  winter,  and  is  not  due  to  action  on  the  foliage.  The  harmful 
effect  is  due  to  certain  constituents  in  the  gas,  particularly  those 
which  impart  an  odour  to  the  gas.  Hydrocyanic  acid  is  particularly 
harmful.  W.  G. 

Availability  of  Organic  Nitrogenous  Compounds.  C.  S. 

Robinson,  0.  B.  Winter,  and  E.  J.  Miller  (J.  Ind.  Eng .  Chem., 
1921,  13,  933 — 936). — It  is  probable  that  all  amino-nitrogen  present 
in  soil  in  the  form  of  a-amino-acids  and  a  portion  of  that  nitrogen 
present  as  acid  amides  may  be  added  to  the  class  of  substances 
constituting  the  source  of  immediately  available  nitrogen,  the  chief 
members  of  this  class  being  inorganic  compounds  of  ammonia  and 
nitric  acid.  Peptides  may  form  a  class  of  potentially  available 
compounds;  in  some  cases  the  peptides  in  fertilisers  are  readily 
hydrolysed  to  amino-acids  and  primary  and  seconclary  amines. 

W.  P.  S. 


Effect  of  Alum  on  Silicate  Colloids.  C.  S.  Scofield  (J. 
Washington  Acad .  Sci.,  1921,  11,  438 — 439). — The  removal  of 
soluble  salts  from  certain  soils  of  the  western  United  States  by 
irrigation  and  drainage  leads  to  serious  trouble  through  the  effect 
of  colloidal  silicates,  principally  sodium  silicate,  on  soil  texture. 
By  the  addition  of  alum  as  a  dressing  insoluble  aluminium  silicates 
are  formed  and  sodium  sulphate  thereby  formed  is  removable  in 
drainage.  Analyses  of  the  drainage  from  soils  to  which  aluminium 
sulphate  had  been  applied  showed  that  practically  all  the  aluminium 
had  been  precipitated  by  the  soil  and  that  equivalent  amounts  of 
sodium,  calcium,  and  magnesium  had  been  liberated  combined 
with  the  sulphate  radicle.  G.  W.  R. 

The  Flocculation  of  Soils.  II.  Norman  M.  Comber  ( J.  Agric. 
Set.,  1921,  11,  450 — 471). — “Direct”  flocculation  of  the  clay  soils 
by  salts  of  iron  and  aluminium  occurs  in  a  manner  precisely  similar 
to  the  coagulation  of  electro-negative  suspensoids  by  electrolytes. 
“  Indirect  ”  flocculation  by  neutral  salts  and  some  acids  results 
from  interaction  with  the  constituents  of  the  clay  particle  whereby 
normal  flocculating  agents  are  produced.  The  “  abnormal  ” 
flocculation  of  clay  by  calcium  hydroxide  is  a  result  of  the  reaction 
of  lime  with  the  emulsoid  surface  layer  of  the  clay  particle,  and 
does  not  depend  on  the  formation  of  calcium  carbonate.  The 
difference  in  the  action  of  flocculating  agents  on  clay  and  silt 
particles  depends  entirely  on  the  relative  proportions  of  emulsoid 
surface  layer  to  core  in  the  particle.  (See  also  J .  Soc.  Chem . 
lnd.,  1922,  69a.)  A.  G.  P. 
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The  Chemical  Nature  of  Mineral  Lubricating  Oils.  A.  E. 

Dunstan  and  F.  B.  Thole  {J.  Inst.  Petroleum  Tech.,  1921,  7, 
417 — 421). — Mineral  lubricating  oils  appear  to  contain  but  a  small 
percentage  of  paraffin  hydrocarbons  of  the  CnH2n+2  series>  and 
consist  chiefly  of  compounds  the  formulae  of  which  range  from 
CnH2n  to  CnR2W_8.  The  olefine  contents  cannot  be  determined  by 
extraction  with  sulphuric  acid,  as  they  are  thereby  converted  into 
condensation  products  insoluble  in  the  acid.  A  partial  separation 
of  unsaturated  hydrocarbons  can  be  achieved  by  extraction  with 
liquid  sulphur  dioxide,  an  oil  with  an  iodine  value  46  giving,  for 
example,  a  residue  wTith  iodine  value  33  and  an  extract  with  iodine 
value  73.  The  reaction  of  mineral  oils  towards  iodine  differs 
profoundly  from  that  of  fatty  oils,  as  no  constant  iodine  value 
can  be  obtained,  an  increase  in  the  proportion  of  reagent  to  oil 
invariably  augmenting  the  value.  This  fact,  coupled  with  the 
reluctance  exhibited  to  hydrogenation,  seems  to  lead  to  the  con¬ 
clusion  that  the  unsaturated  hydrocarbons  in  mineral  oils  consist 
only  to  a  small  degree  of  true  olefines.  The  saturated  compounds 
are  principally  naphthenic  and  probably  polynuclear.  Solid 
resinous  components  containing  oxygen  are  present  to  the  extent 
of  a  few  parts  per  cent.,  and  are  probably  an  important  cause  of 
“  gumming.”  Removal  of  these  substances,  and  the  more  readily 
oxidisable  unsaturated  hydrocarbons  reduces  the  gumming  tendency, 
but  in  oil  refining  care  should  be  taken  not  to  destroy  the  more 
stable  unsaturated  hydrocarbons,  to  which  the  viscosity  of  the 
oil  is  largely  due,  it  having  been  shown  that  an  increase  in  viscosity 
occurs  concurrently  with  a  decrease  in  the  hydrogen  content. 

G.  F.  M. 

The  Hydrogenation  of  Ethylene  in  Contact  with  Nickel. 

Eric  Keightley  Rideal  (T.,  1922,  121,  309—318). 

Bivalent  Carbon.  Alfred  Gillet  [Bull.  Soc.  chim.  Belg .,  1921, 
30,  329 — 336). — A  theoretical  paper  in  which  some  evidence  is 
adduced  to  show  the  existence  of  certain  bivalent  carbon  compounds 
either  as  unstable  intermediate  substances  or  as  isomerides  of 
differing  degrees  of  stability.  H.  J.  E. 

The  Exchange  of  Halogen  in  Unsaturated,  Aliphatic  Halo- 
genated  Hydrocarbons.  I.  H.  P.  Kaufmakn  (Ber.,  1922,  55, 
[B],  249 — 267). — It  is  shown  in  a  variety  of  ways  that  the  iodine 
atoms  of  the  stereoisomeric  s.-di-iodoethylenes  are  removed  with 
much  greater  difficulty  than  those  of  similar  saturated  aliphatic 
iodo-compounds.  The  most  probable  explanation  is  that  the 
unsaturated  hydrocarbon  residue  in  the  immediate  vicinity  of 
the  halogen  atom  makes  such  a  complete  demand  on  the  affinity 
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of  the  latter  that  but  little  remains  for  the  attraction  of  a  new 
atom,  whereas  the  saturated  hydrocarbon  residue  saturates  the 
affinity^  of  the  halogen  atom  less  completely  and  *so  leaves  it  more 
disposed  to  react  with  reagents  in  general. 

{Solid  ap-di-iodoethylene,  m.  p.  73°,  is  conveniently  prepared  by 
allowing  a  solution  of  iodine  in  absolute  alcohol  to  remain  in  contact 
with  acetylene  gas  under  slightly  increased  pressure  and  at  the 
atmospheric  temperature ;  the  liquid  isomeride  has  b.  p.  185°. 

A  solution  of  the  solid  di-iodide  in  anhydrous  ether  reacts 
quantitatively  with  activated  magnesium  in  accordance  with  the 
equation:  C2H2I2+Mg=C2H2+iVlgI2 ;  in  all  probability,  an 
unstable  organo -metallic  compound  is  formed  primarily.  Metallic 
potassium  is  slowly  attacked  by  a  boiling  solution  of  solid  di- 
lodoethylene  in  anhydrous  ether  with  ultimate  production  of 
acetylene  and  potassium  iodide ;  the  formation  of  aa -di-iodoethylene 
(see  below)  during  the  reaction  is  established.  The  latter  is  pre¬ 
pared  more  conveniently  by  allowing  the  ethereal  solution  of  the 
solid  di-iodide  (or  more  rapidly  from  the  liquid  isomeride)  to  remain 
in  contact  with  metallic  sodium  at  the  atmospheric  temperature. 
It  forms  colourless  crystals  which  sublime  with  great  ease,  m.  p.  56° ; 
the  vapours  have  an  extremely  unpleasant  odour  and  attack  the 
eyes  with  great  violence.  When  dissolved  in  carbon  tetrachloride 
and  treated  with  bromine  in  direct  sunlight,  it  is  transformed  into 
a  a- dibromo  ethylene,  yellow  leaflets,  m.  p.  90°,  which  is  thus  pre¬ 
pared  in  the  dimeric  form,  (C2H2Br2)2.  If  an  excess  of  bromine  is 
used,  aaap-tetrabromoethane  is  produced,  which  is  formed  also  by 
the  further  action  of  bromine  on  the  solid,  dimeric  di  bromide. 
Similar  a  a- di-iodoethylene  is  converted  by  an  excess  of  chlorine 
in  the  presence  of  bright  sunlight  into  aaap-tetrachloroethane, 
b.  p.  135°,  and  iodine  trichloride,  aa- Di-iodoethylene  is  decom¬ 
posed  by  potassium  or  activated  magnesium  in  the  presence  of 
anhydrous  ether  with  quantitative  formation  of  acetylene. 

trans -  and  cis- a p- -Di-iodoethylene  and  aa-di-iodoethylene  are 
decomposed  with  liberation  of  iodine  when  their  ethereal  solutions 
are  exposed  to  ultra-violet  light,  the  velocity  of  the  reaction  in 
the  case  of  the  compound  first  named  being  approximately  twice 
as  great  as  that  in  the  remaining  two  cases. 

[With  F.  Schweitzer.] — A  solution  of  solid  a [3 -di-iodoethylene 
in  anhydrous  ether  is  attacked  slowly  by  zinc  ethyl  when  the 
mixture  is  heated  until  it  becomes  slightly  turbid  and  subsequently 
exposed  to  direct  sunlight  during  several  weeks ;  the  main  product 
is  vL-iodo-kf-butylene,  CJtLlICHEt,  a  pale  yellow  liquid  which  decom¬ 
poses  gradually  when  exposed  to  light,  b.  p.  127 — 128° /atmospheric 
pressure,  or  57°/30  mm.  The  same  product  is  mainly  obtained  in  a 
similar  manner  from  the  liquid  ap- di-iodoethylene,  but,  in  this 
case,  an  isomeride  (probably  the  cis-modification),  b.  p.  168°,  is 
produced  in  minor  amount.  It  is  converted  by  an  excess  of  bromine 
in  the  presence  of  carbon  tetrachloride  into  aap-tribromobutane, 
CHBr2*UHBr’CH2*CH3,  a  pale  yellow  liquid,  b.  p.  158°  (partial 
decomp.) /normal  pressure,  or  98u/25  mm.  The  chief  evidence  with 
regard  to  the  constitution  of  the  iodobutylene  rests  on  the  observation 
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that  it  is  converted  by  sodium  into  the  hydrocarbon  [A y^octadiene], 
c8h14)  a  colourless,  slightly  refractive  liquid,  b.  p.  138 — 140°.  The 
latter  is  transformed  by  ozone  into  the  explosive  ozonide ,  a  yellowish  - 
red,  viscous  liquid,  which  is  decomposed  by  boiling  water  into 
glyoxal,  propaldehyde,  and  hydrogen  peroxide. 

The  transformation  of  the  liquid  ( cis )  ap-di-iodoethylene  into 
the  solid  (trans-)  modification  has  been  observed  repeatedly.  The 
reverse  change  occurs  to  the  extent  of  45°  in  six  hours,  when  the 
solid  isomeride  is  heated  carefully  at  190° ;  slight  decomposition 
with  elimination  of  iodine  occurs  simultaneously.  H.  W. 

The  System  Water-Ethyl  Alcohol-Chloroform :  Misci¬ 
bility  of  the  Three  Components  in  Different  Proportions 
and  some  Practical  Applications.  N.  Schoorl  and  (Mxle) 
A.  Regenbogen  (Eec.  trav.  chim.,  1922,  41,  1 — 14). — The  ternary 
system  has  been  examined  and  a  diagram  is  given  showing  the 
limits  of  homogeneous  mixtures  at  temperatures  of  0°,  10°,  20°, 
and  66°.  The  results  obtained  by  Bancroft  (A.,  1895,  ii,  157) 
are  criticised  on  the  ground  of  incomplete  drying  of  the  alcohol 
used.  The  authors  suggest  that  their  data  may  be  of  use  in  the 
examination  of  spirits  of  wine  for  water  content,  and  of  chloroform 
for  the  detection  of  impurities.  Details  of  some  typical  estima¬ 
tions  carried  out  in  this  manner  are  given.  H.  J.  E. 

The  System  Ethyl  Alcohol-Water-Aromatic  Hydrocarbons 
from  30°  to  —30°.  W.  R.  Ormandy  and  E.  C.  Craven  (J.  Inst. 
Petroleum  Tech.,  1921,  7,  422 — 439).- — The  freezing-point  curves  of 
binary  mixtures  of  benzene  with  ethyl  alcohol,  toluene,  and  xylene, 
and  of  ternary  mixtures  of  benzene,  alcohol,  and  water,  and  of 

benzole  55  (benzene  3,  toluene  1),  alcohol,  and  water  were  deter¬ 
mined,  and  also  the  liquid  separation  points  of  ternary  mixtures 
of  benzene,  toluene,  and  xylene  with  alcohol  and  water  at  tem¬ 
peratures  ranging  from  —30°  to  +30°.  The  method  adopted  was 
to  add  from  a  burette  dilute  aqueous  alcohol  to  known  mixtures 
of  absolute  alcohol  and  the  hydrocarbon,  maintained  at  a  constant 
temperature,  until  separation  occurred.  The  full  numerical  results 
are  given  in  numerous  tables,  and  results  obtained  by  graphical 
interpolation  are  also  given  showing  the  strengths  of  ethyl  alcohol 
necessary  to  dissolve  various  proportions  of  benzene  and  toluene 
at  15°  and  xylene  at  0°.  For  these,  the  original  paper  should  be 
consulted.  In  regard  to  the  binary  mixtures  of  benzene  and 
toluene,  the  depression  of  the  freezing  point  of  benzene  follows  the 
cryoscopic  law  over  a  considerable  range.  The  results  of  the 
liquid  separation  point  determinations  on  the  ternary  mixtures 
showed  that  at  any  temperature  above  the  melting  point  of  benzene 
the  solubilities  of  the  three  hydrocarbons  in  an  alcohol  of  given 
strength  are  in  the  order  benzene-toluene-xylene.  At  tempera¬ 
tures  below  this,  separation  of  solid  phase  occurs  and  the  solubility 
of  benzene  falls  below  that  of  its  homologues.  G.  F.  M. 

Some  Properties  of  aa-Disubstituted  Esters.  J.  Leroide 
(Ann.  Chim.,  1921,  [ix],  16,  354 — 410). — aa-Disubstituted  ketones 
react  with  magnesium  alkyl  haloids,  in  which  the  alkyl  group  has 
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a  normal  chain  and  not  more  than  four  carbon  atoms,  to  give 
excellent  yields  of  the  corresponding  secondary  alcohols.  Thus 
pinacolin  reacts  with  magnesium  propyl  chloride  to  give  pp-dimethyl- 
butan-y-ol.  Under  similar  conditions,  camphenylone  gives  cam- 
phenylol.  With  magnesium  propyl  bromide,  fenchone  gives 
fenchyl  alcohol  and  camphor  gives  a  mixture  of  borneol  and 
^soborneol. 

The  esters  of  aa-disubstituted  monobasic  acids  react  with  the 
same  magnesium  alkyl  haloids  to  give  principally  secondary  and 
not  tertiary  alcohols.  This  action  is  more  marked  with  the  mag¬ 
nesium  alkyl  iodides  than  with  the  bromides  or  chlorides.  In  all 
cases  it  is  very  slow,  and  the  yields  are  by  no  means  quantitative. 
This  is  probably  due  to  the  fact  that  the  first  part  of  the  change 
consists  in  the  formation  of  the  ketone 

CR3-C02It,+C3H7MgX=R'*0MgX+CR3-C0-C3H7 
which  only  takes  place  very  slowly. 

Ethyl  pivalate  reacts  with  magnesium  ethyl  iodide  to  give 
$$-dimethylpentan-y-ol ,  CMe3*CHEt#OH,  b.  p.  140 — 148°,  giving  a 
phenylur  ethane,  m.  p.  83° ;  with  magnesium  propyl  iodide,  bromide, 
or  chloride  the  products  are  $$-dimethylhexan-y-ol,  CMe3*CHPr*OH, 
b.  p.  153 — 156°/755  mm.;  <  T4280;  d17  0*830,  giving  a  phenyl- 
urethane,  m.  p.  68 — 69° ;  and  $$-dimethyl-y-propylhexan-y-ol , 
CMeg'CPr^OH,  b.  p.  90°/20  mm.;  <  1*4455;  d18  0*853.  The 
ratio  of  the  yield  of  secondary  alcohol  to  that  of  the  tertiary  alcohol 
is  greatest  with  magnesium  propyl  iodide  and  least  with  magnesium 
propyl  chloride.  On  oxidation  with  chromic  acid  in  acetic  acid 
solution,  pS-dimethylhexan-y-ol  gives  tert .-butyl  propyl  ketone , 
CMe3-COPr,‘  b.  p.  145—148° ;  n\ J  1*4148  ;  d17  0*8225. 

Ethyl  pivalate  reacts  with  magnesium  butyl  iodide  to  give 
$$-dimethylheptan-y-ol ,  CMe3*CH(OH)*C4H9,  b.  p.  76 — 79°/16  mm., 
giving  a  phenylur ethane,  m.  p.  65°. 

To  examine  the  effect  of  heavier  groups  in  the  a-position  in  the 
disubstitute  d  esters,  ethyl  a -me  thy  1-a-propyl  valerate  has  been  pre¬ 
pared  as  follows  and  used.  a-Propylvaleric  acid  yields  with  thionyl 
chloride  the  acid  chloride ,  b.  p.  77 — 79°/20  mm.,  which  with  benzene 
in  the  presence  of  aluminium  chloride  gives  phenyl  a-propylbutyl 
ketone,  CHPr2-COPh,  b.p.  157— 159°/25  mm.;  <1*5064;  dls 0*9492 
which  with  sodamide  followed  by  methyl  iodide  gives  some  im¬ 
pure  phenyl  a-methyl-a-propylbutyl  ketone.  The  latter  ketone 
is  better  prepared  by  propylating  propiophenone,  which  gives 
phenyl  oi-methylbutyl  ketone,  CHMePr*COPh,  b.  p.  122 — 125°/14  mm. ; 

<  1*5109;  d 17  0*964,  and  this  on  further  propylation  yields  phenyl 
a-methyl-a-propylbutyl  ketone,  CMePr2*COPh,  b.  p.  149 — 152°/13  mm. ; 

<  1*5063;  d18  0*9502.  The  latter  ketone  on  treatment  with  sod¬ 
amide  and  subsequent  hydrolysis  with  hydrochloric  acid  yields 
a-methyl-a-propylvaleric  acid,  CMePr2*C02H,  m.  p.  43 — 44°;  b.  p. 
124 — 128°/18  mm.,  giving  an  amide  and  an  ethyl  ester,  b.  p.  90 — 
92° /1 8  mm.,  which  with  magnesium  propyl  bromide  yields  ^-methyl - 
h-propyloctan-e-ol,  CH^eUH^CMePr'CHPr'OH,  b.  p.  109 — 
112°/18  mm.;  <5  1*4421;  d16"25  0*8455;  giving  a  phenylur  ethane, 
m.  p.  96°,  and  its  hydrate,  m.  p.  89 — 91°. 
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Ethyl  campholate  gives  with  magnesium  propyl  chloride 
or  bromide  1:2:2:  3-tetramethylcyclopentylpropylcarbinol, 
CHMe*CMe 

CII2>CMe'CHPr'0H-  m-  p-  58°;  b-  p-  126— 129°/15  mm- 
Using  a  straight  chain  ester  of  high  molecular  weight,  namely, 
ethyl  palmitate,  a  secondary  alcohol  was  also  obtained  with  mag¬ 
nesium  propyl  bromide,  the  product  being  nonadecan-S-ol , 
CisH31’CHPr*OH,  m.  p.  19°;  b.  p.  221 — 224°/15  mm.,  giving  a 
phenylur  ethane,  m.  p.  50 — 51°. 

The  behaviour  of  the  esters  of  aa-disubstituted  dibasic  acids 
towards  magnesium  alkyl  haloids  is  variable.  Ethyl  dimethyl- 
malonate  gives  with  magnesium  propyl  chloride  a  number  of 
derivatives  including  a  small  amount  of  a  bisecondary  glycol, 
ethyl  ^sobutyrate,  dipropyl  ketone,  propyl  isopropyl  ketone,  tri- 
propylcarbinol,  and  dipropylcarbinol.  There  are  thus  apparently 
two  reactions ;  one  in  which  the  molecule  is  split  up  giving 
tripropylcarbinol  and  the  hydrocarbon  resulting  from  its  dehydr¬ 
ation,  and  the  other  in  which  hydrogenation  occurs.  The  new 
compounds  isolated  are  :  dimethylnonan-S'C-diol , 

C3H7-CH(OH)-CMe2-CHPr-OH, 

m.  p.  73°  ;  b.  p.  150 — 152°/18  mm. ;  tripropylcarbinol  phenylur  ethane, 
m.  p.  74 — 75°;  dipropylimpropylcarbinol  phenylur  ethane,  m.  p. 
71 — 72°.  To  confirm  the  formation  of  dipropyl  and  propyl  iso¬ 
propyl  ketones,  a  similar  condensation  of  magnesium  isobutyl 
chloride  and  ethyl  dimethylmalonate  was  carried  out  and  from  the 
products  diisobutyl  ketone  semicarbazone ,  m.  p.  119°,  and  iso propyl 
iso  butyl  ketone  semicarbazone,  m.  p.  139—140°,  were  isolated.  To 
prove  the  constitution  of  the  nonandiol  described  above,  the  follow¬ 
ing  preparations  were  made.  Ethyl  butyrate  was  condensed  with 
methyl  propyl  ketone  in  the  presence  of  sodium  ethoxide  to  give 
dibutyrylmethane,  C3H7*CO*CH2’CO*C3H7,  b.  p.  96 — 98°/21  mm. ; 
K'b  1  *46125 ;  d18'5  0*9218,  giving  a  copper  derivative,  m.  p.  157 — 
158°.  On  methylation,  it  yielded  v.ct-dibutyrylethane,  CH3*CH(COPr)2, 
b.  p.  124 — 126°/21  mm.,  giving  a  copper  derivative,  m.  p.  140 — 
141°,  and  on  further  methylation  $$-dibutyrylpropane,  CMe2(COPr)2, 
b.  p.  129 — 130°/ 18  mm.,  which  gave  a  disemicarbazone,  m.  p.  216°, 
identical  with  that  obtained  from  the  nonandiol. 


With  a  view  to  elucidating  the  course  of  the  reaction  of  the 


dimethylmalonic  ester  and  magnesium  propyl  chloride,  dipropyl 
ketone  was  condensed  with  ethyl  bromoisobutyrate  in  dry  benzene 
in  the  presence  of  zinc,  giving  ethyl  fi-hydroxy-otat-dimethyl-fi-propyl- 
hexoate,  H0*CPr2*CMe2#C02Et,  b.  p.  135 — 136°/26  mm.,  which, 
when  treated  with  magnesium  propyl  bromide,  has  its  molecule 
ruptured  in  such  a  way  as  to  give  tripropylcarbinol  and  a 
magnesium  additive  compound. 

Ethyl  aa-dimethylsuccinate  and  magnesium  propyl  chloride  yield 


3  :  3-dimethyl-2  :  5  :  b-tripropyltetrahydrofuran, 
114— 118°/15  mm.;  n\8  1*4531  ;  d18  0*8629. 


CH2 — CPr2 
CMe2-CHPr 


>0,  b.  p. 


Ethyl  aa-dimethylglutarate  and  magnesium  propyl  bromide  give 
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7  7  7  CH2*CMe2*CO  n.  7 

a x-aimethyl-bb-dipropylvalerolactone,  _ ^>0,  b.  p.  153 — 


CPr, 


157/16  mm.,  n1^  1*4585,  d18  0  9311,  giving  a  barium  salt.  Similarly, 
ethyl  camphorate  yields  dipropylcampholactone ,  m.  p.  58°;  b.  p. 
177- — 180°/18  mm.,  giving  a  copper  salt. 

The  presence  of  an  alkyloxy-group  in  the  ester  results  in  the 
general  reaction  pursuing  its  normal  course,  giving  a  tertiary  alcohol. 
Thus  ethyl  ethoxy- a-methylpropionate  and  magnesium  propyl  chlor¬ 
ide  give  $-ethoxy-$-methyl-y-propylhexan-y-ol,  OEt*CMe2*CPr2*OH, 
b.  p.  118 — 122°/35  mm.;  n\]  1*4392;  d 17  0*8864.  Under  similar 
conditions,  ethyl  $ -hydroxy -oLcufi-trimethylbuty  rate  gives  $yy -trimethyl - 

CMeo*CPr2*0H,  m.  p.  91°. 

W.  G. 


b-propylheptan-$b-diol,  HOUMe2*CMe2*CPr2*OH,  m.  p 


Symmetrical  Dichlorodimethyl  Sulphide.  Ignaz  Bloch 
and  Fritz  Hohh  ( Ber .,  1922,  55,  [B],  53—57). — Dichlorodimethyl 
sulphide  is  prepared  by  cautious  admixture  of  trithioformaldehyde 
and  sulphur  chloride  and  subsequent  heating  of  the  mixture  under 
reflux  after  the  initial  violent  action  has  subsided.  It  is  an  almost 
colourless  liquid,  b.  p.  156 — 156*5°/765  mm.,  or  51°/11  mm.  Its 
formation  appears  to  take  place  in  accordance  with  the  equation  : 
(CH2S )3 + 2S2C12 = C2H4C12S + CS2 + 2HC1 + 4S .  It  is  converted  by 
hot  water  into  trithioformaldehyde  and  amorphous  polyoxy- 
methylene,  and  by  methyl-alcoholic  potassium  hydroxide  or 
ammonia  solution  into  ( ?)  poly oxy methylene  and  «s-dimethoxy- 
dimethyl  sulphide,  b.  p.  152°/760  mm.  (cf.  de  Lattre,  A.,  1912, 
i,  745). 

The  formation  of  s- dichlorodimethyl  sulphide  from  trithio¬ 
formaldehyde  brings  additional  confirmation  of  the  constitution, 

.g 

:*.s>CH2,  generally  assigned  to  this  compound.  H.  W. 

Production  of  Alcohols,  Ketones,  and  the  Like  [Lithium 
Formate,  Methyl  Alcohol,  Acetone,  etc.].  Badische  Anilin- 
&  Soda-Fabrik  (Brit.  Pat.  173097). — Carbon  monoxide  may  be 
utilised  for  the  production  of  alcohols,  ketones,  etc.,  through  the 
intermediate  formation  of  lithium  formate,  which  when  heated  at 
380 — 420°,  preferably  in  a  current  of  moist  hydrogen  under  dimin¬ 
ished  pressure,  is  decomposed  with  the  formation  of  methyl  alcohol, 
acetone,  formaldehyde,  etc.,  in  addition  to  oily  and  empyreumatic 
substances.  Lithium  formate  is  obtained  by  the  action  of  carbon 
monoxide  on  lithium  hydroxide  or  carbonate  in  presence  of  water 
at  a  temperature  of  120 — 250°  and  a  pressure  of  20 — 70  atm. 
When  absorption  is  complete,  the  solution  is  evaporated  and  the 
dry  salt  powdered  and  transferred  to  the  decomposition  plant, 
which  may  consist  of  a  tube-shaped  vessel  with  a  conveyor  worm, 
or  of  shallow  pans  or  revolving  drums  heated  in  a  bath  of  fused 
potassium  nitrate.  The  residue  after  decomposition,  consisting 
of  lithium  carbonate  and  carbon,  may  be  utilised  again  for  the 
production  of  formate,  but  provision  must  be  made,  by  washing 
the  gases  or  otherwise,  for  the  removal  of  the  carbon  dioxide  pro- 
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duced  during  absorption  of  the  monoxide  :  Li2C03+H20+2C0= 
2HC02Li+C02.  G.  F.  M. 

The  Mode  of  Sudden  Pyrogenic  Decomposition  of  Acetic 
Acid  at  High  Temperature.  (Mlle)  Eglantine  Peytral 
(Bull.  Soc.  chim.,  1922,  fivl,  31,  113—118;  cf.  A.,  1918,  i,  1 ;  1920, 
i,  217;  1921,  i,  156,  166). — The  sudden  decomposition  of  acetic 
acid  vapour  at  1150°  takes  place  in  such  a  way  that  the  mole¬ 
cule  is  deformed  as  little  as  possible.  There  are  three  reactions  of 
the  first  order,  namely,  (1)  2CH3,C09H=(CH3*C0)20-[-IL>0 ;  (2) 
CH3*C02H— C02+CH4 ;  (3)  2CH^C02H=2H20+2C0+C2H4 ;  and 
two  reactions  of  the  second  order,  namely,  (4)  C02+CH4=C0  + 
H2+H20+C;  (5)  C2H4=C2H2+ H2.  The  importance  of  reaction' 
(1)  is  greater  as  the  velocity  of  flow  of  the  acetic  acid  vapour  is 
greater.  In  reaction  (4),  instead  of  the  formation  of  free  carbon, 
very  condensed  hydrocarbons  are  probably  formed.  W.  G. 

The  Mode  of  Pyrogenic  Decomposition  of  Methyl  Acetate 
at  High  Temperature.  (Mlle)  Eglantine  Peytral  (Bull.  Soc. 
chim .,  1922,  fiv],  31,  118 — 122;  cf.  preceding  abstract). — In  the 
pyrogenic  decomposition  of  methyl  acetate  at  high  temperatures 
the  two  principal  changes  are  : 

(1)  CH,-C02Me=CH,-CH0+H-CH0; 

(2)  2CH3-C02Me=2CH3-C02H+C2H4. 

The  acetaldehyde  formed  in  reaction  (1)  tends  to  decompose, 
giving  methane  and  carbon  monoxide,  and  the  formaldehyde  gives 
hydrogen  and  carb.on  monoxide.  The  acetic  acid  formed  in  re¬ 
action  (2),  which  is  less  important  than  reaction  (1),  tends  to 
decompose  in  the  manner  already  described  (loc.  cit.).  W.  G. 

Carboxylic  Esters  as  Amphoteric  Electrolytes.  H.  v.  Ettler 
and  Oloe  Svanberg  (Z.  physiol.  Chem .,  1921,  115,  139 — 146). — 
Ethyl  acetate  acts  as  an  amphoteric  electrolyte,  the  constant  Ka 
being  about  10“16  and  Kf,  about  10-20.  S.  S.  Z. 

Manufacture  of  Chloro-acids.  Kiktjnae  Iked  a  and  Shintaro 
Kodama  (Jap.  Pat.  37211). — By  the  action  of  sodium  nitrite,  solid 
or  in  concentrated  solution,  on  amino-acid  hydrochlorides  or  their 
ester  hydrochlorides  in  the  presence  of  hydrogen  chloride,  chloro- 
acids  or  their  esters  are  easily  produced.  For  example,  1  part  of 
leucine  or  its  hydrochloride  is  dissolved  in  1 — 2  parts  of  the  water 
layer  obtained  in  the  previous  manufacture  of  the  chloro-acid 
from  leucine,  and  saturated  with  hydrogen  chloride;  the  corre¬ 
sponding  quantity  of  30%  sodium  nitrite  solution  is  gradually  added 
at  the  ordinary  temperature.  Chlorohexoic  acid  separates  as  an 
oil.  It  is  separated  from  the  water  layer,  dried  with  sodium  sulphate, 
and  distilled  in  a  vacuum.  The  method  is  applied  to  crude  leucine, 
phenylalanine,  valine,  alanine,  etc.  Chemical  Abstracts. 

Reactions  between  the  Higher  Fatty  Acids  and  Salts  of  the 
Lower  Fatty  Acids.  Arthur  W.  Knapp  and  Raymond  V.  Wads¬ 
worth  (Chem.  News ,  1922,124, 44 — 45). — If  finely-powdered  sodium 
acetate  is  added  to  oils  or  melted  fats,  a  gelatinous  precipitate  is 
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generally  produced.  Sodium  propionate  and  sodium  butyrate  give 
similar  results.  Castor  oil  does  not  give  a  jelly.  Pure  glycerides  do 
not  give  this  reaction,  which  is  due  to  the  free  fatty  acids  present. 
The  jelly  consists  of  soaps  formed  by  the  interaction  of  the  salt 
and  the  free  fatty  acids.  It  is  a  reversible  colloid.  Sodium  acetate 
is  soluble  in  oleic  acid,  forming  a  viscous  solution.  When  cooled 
this  becomes  a  thick  jelly.  If  the  fatty  acid  is  dissolved  in  absolute 
alcohol  and  the  acetate  added,  a  gelatinous  precipitate  of  soap  is 
formed  almost  immediately.  The  reaction  is  reversed  by  adding 
water.  H.  C.  R. 

The  Preparation  of  Acrylic  Acid  and  some  of  its  Derivatives. 

J.  H.  N.  van  her  Burg  ( Eec .  trav.  chim .,  1922,  41,  21 — 23;  cf. 
Gaspary  and  Tollens,  A.,  1872,  814,  and  Moureu,  A.,  1893,  i,  548). — 
The  methods  of  preparation  used  hitherto  are  inconvenient  when 
large  quantities  are  required  or  give  poor  yields.  The  acid  itself 
and  some  of  its  derivatives  tend  to  polymerise  on  keeping  and  must 
therefore  be  freshly  prepared.  The  sodium  salt  will  keep  in¬ 
definitely,  and  may  be  used  as  a  starting-point.  It  is  prepared 
from  ethylene  glycol,  which  gives  a  70 — 80%  yield  of  chlorohydrin. 
The  latter  is  treated  with  sodium  cyanide,  the  resulting  nitrile 
being  transformed  into  hydracrylic  acid.  The  sodium  salt  of  the 
latter,  carefully  dried,  gives,  on  distillation  with  sulphuric  acid, 
very  pure  acrylic  acid,  and  on  treatment  with  phosphorus  oxy¬ 
chloride,  the  chloride  of  the  acid.  H.  J.  E. 

Two  New  Ammonium  Molybdomalates.  E.  Darmois 
(Compt.  rend.,  1922,  174,  294 — 296;  cf.  A.,  1920,  ii,  575;  1921, 
i,  539). — From  a  study  of  the  optical  activity  of  solutions  of  different 
proportions  of  molybdic  acid,  malic  acid,  and  ammonia,  the  exist¬ 
ence  of  two  lsevorotatory  compounds  having  the  compositions 
Mo03,2C4H605,2NH3  and  Mo03,2C4H605,4NH3,  respectively,  has 
been  proved  and  these  two  compounds  and  the  corresponding 
sodium  and  potassium  salts  have  been  isolated.  W.  G. 

Equilibrium  in  Solution  of  the  Desmotropic-Isomeric 
Diacetylsuccinic  Esters  and  its  Colorimetric  Estimation. 

L.  Knorr  and  H.  P.  Kaufmann  ( Ber .,  1922,  55,  [B],  232 — 248). — 
Ethyl  diacetylsuccinate  has  been  isolated  in  two  diketonie  forms, 
namely,  (3-ester,  m.  p.  89°,  y-ester  (formerly  a3-ester),  m.  p.  30°, 
one  dienolic  form,  a-ester  (formerly  a4-ester),  and  two  keto-enolie 
forms,  a  (3-ester  (formerly  oq-ester),  a  liquid  and  a2(3-ester  (formerly 
a2-ester),  m.  p.  20°.  The  equilibrium  in  solution  in  various  solvents 
and  the  rate  of  transformation  of  the  isomerides  have  been  measured 
at  30°  with  the  aid  of  the  deeply-coloured  enolic  iron  salts  according 
to  the  method  of  Wislicenus  (cf.  also  Knorr  and  Schubert,  A., 
1911,  i,  948).  In  methyl  and  ethyl  alcohols,  acetone,  and  chloro¬ 
form,  the  rate  of  enolisation  of  the  (3-ester  at  30°  diminishes  with 
decreasing  dielectric  constant  of  the  solvent ;  in  hexane,  ether,  or 
benzene,  the  change  takes  place  too  slowly  to  permit  its  measure¬ 
ment.  The  influence  of  temperature  on  the  velocity  of  transform¬ 
ation  and  the  relative  proportions  in  the  equilibrium  mixtures  has 
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been  examined,  mainly  by  comparison  of  the  data  obtained  at  30° 
and  at  the  boiling  points  of  the  solutions.  The  velocity  of  enolisation 
is  found  to  increase  with  increasing  temperature,  but  the  composition 
of  the  equilibrium  mixture  is  approximately  constant.  In  A/5, 
N / 10,  and  N  /2 0  solution,  the  concentration  of  the  (3-ester  is  without 
influence  on  the  velocity  of  transformation  or  the  composition  of 
the  equilibrium  mixture.  The  influence  of  the  dielectric  constant 
of  the  solvent  on  the  composition  of  the  equilibrium  mixture  could 
not  be  elucidated  definitely. 

Examination  of  the  equilibrium  in  hexane  and  ether  led  to  the 
observation  of  an  unexpectedly  high  enolic  content,  indicating  the 
possible  presence  of  the  dienol,  m.  p.  45°.  This  is  shown  by 
mechanical  separation  of  the  products  to  be  actually  the  case. 
The  presence  of  this  ester  in  molten  mixtures  or  in  dissolved 
equilibrium  mixtures  has  not  been  established  previously. 

The  iron  salt  of  ethyl  a-diacetylsuccinate  is  obtained  when  a 
solution  of  the  (3-ester  in  absolute  alcohol  is  treated  successively 
with  an  alcoholic  solution  of  sodium  ethoxide  and  an  ethereal 
solution  of  ferric  chloride;  it  is  a  brown  powder.  The  analysed 
product,  howrever,  appears  to  be  bafeic  in  character.  The  salty 
FeCl2*0*CMe!C(C02Et)«C(C02Et)ICMe'(>FeCl2,  a  voluminous,  un¬ 
stable,  violet-black  powder,  is  prepared  by  agitating  the  brown 
salt  with  a  solution  of  ferric  chloride  in  anhydrous  ether. 

H.  W. 

New  Method  of  Preparing  Gluconic  Acid.  Arthur  It. 
Ling  and  Dinshaw  Rattonji  Nanji  (J.  Soc.  Chem.  Ind .,  1922, 
41,  28 — 29t;  cf.  Herzfeld  and  Lenart,  A.,  1920,  i,  143). — A  slow, 
well-regulated  current  of  chlorine  (about  one  bubble  per  second) 
is  passed  through  a  solution  of  dextrose  (20%)  containing  0-025% 
of  cobalt  nitrate  as  catalyst  and  a  quantity  of  calcium  bromide 
corresponding  in  potential  bromine  content  with  26%  of  the  bromine 
used  by  Herzfeld  and  Lenart  ( loc .  cit.).  The  temperature  is  main¬ 
tained  at  45—50°,  and  care  is  taken  that  this  limit  is  not  exceeded, 
otherwise  the  hypobromous  acid  may  be  converted  into  bromate. 
As  the  reaction  proceeds,  there  is  a  constant  accumulation  of 
halogen  acids,  and  to  avoid  their  retarding  action  calcium  carbonate 
is  added  from  time  to  time.  The  reaction  is  complete  in  about 
four  hours .  The  final  solution  when  reaction  has  proceeded  normally 
contains  calcium  gluconate,  calcium  chloride,  and  calcium  bromide, 
and  when  concentrated  appropriately  deposits  the  former  in  the 
course  of  a  few  days,  the  yield  being  about  90%  of  that  theoretically 
possible. 

The  use  of  calcium  bromide  and  chlorine  is  preferable  to  that  of 
bromine,  since  the  latter  acts  more  efficiently  in  the  nascent  state, 
and  there  is  no  loss  of  bromine  by  volatilisation  under  the  correct 
experimental  conditions.  H.  W. 

Colophenic  Acid.  Ossian  Aschan  (Ber.,  1922,  55,  [5],  1 — 3; 
cf.  A.,  1921,  i,  512). — The  author  is  unable  to  share  Fahrion’s  view 
of  the  identity  of  colophenic  acid  with  oxyabietic  acid  prepared  by 
the  autoxidation  of  colophony  (A.,  1907,  i,  329;  1921,  i,  792) 
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and  points  out  that  it  is  not  possible  for  Fahrion’s  product  to  be 
homogeneous. 

Golophenic  acid  is  an  excellent  material  for  the  preparation  of 
varnishes.  H.  W. 

Sulphiformin  (Methanalsulphurous  Acid).  Philippe  Mal- 
vezin  (Ind.  chimique ,  1921,  8,  311 — 314;  from  Chem .  Zentr .,  1921, 
iii,  1118). — Sulphiformin,  obtained  by  the  distillation  of  form¬ 
aldehyde  in  the  presence  of  sulphur  dioxide,  has  the  formula 
0H*CH2,0,S0*0H.  It  reduces  Millon’s  reagent,  and  gives  a 
violet  coloration  and  precipitate  with  magenta  solution.  It 
decomposes  readily,  giving  sulphur  dioxide  and  formic  acid.  With 
aniline  alone,  a  yellow  dye  is  formed;  in  the  presence  of  hydro¬ 
chloric  acid  a  red  caoutchouc -like  mass  is  formed ;  in  the  presence 
of  acetic  acid,  a  dye  is  obtained  which  is  yellowish -green  in.  the 
cold  and  orange-red  on  warming.  Sulphiformin  has  antiseptic 
properties.  G.  W.  R. 

Laboratory  Preparation  of  Acetaldehyde.  Chester  E. 
Adams  and  Roger  J.  Williams  (J.  Amer.  Chem.  Soc.,  1921,  43, 
2420 — 2421). — In  the  preparation  of  acetaldehyde  by  the  oxidation 
of  ethyl  alcohol  with  sodium  dichromate  the  yield  is  practically 
doubled  if  the  mixture  is  stirred  vigorously  to  disengage  the  acet¬ 
aldehyde  as  fast  as  it  is  formed.  The  best  proportions  to  use  are 
200  grams  of  sodium  dichromate  for  100  grams  of  alcohol. 

W.  G. 

Production  of  Butaldehyde  and  Butyric  Acid  therefrom. 

Matthew  Atkinson  Adam  and  David  Alliston  Legg  (Brit. 
Pat.  173004). — Butaldehyde  is  obtained  by  the  dehydrogenation 
of  %-butyl  alcohol  by  passing  it  in  a  state  of  vapour  over  a  fused 
copper  oxide  catalyst  heated  at  280 — 320°,  and  fractionally  dis¬ 
tilling  the  product.  About  75%  conversion  is  obtainable  by  one 
passage  over  the  catalyst  at  a  good  speed;  for  example,  240  c.c. 
per  hour  using  a  f-inch  copper  tube  packed  for  26  inches  of 
its  length  with  the  catalyst.  Butyric  acid  is  prepared  from  the 
liquid  aldehyde  by  adding  a  small  proportion  of  an  oxygen-carrying 
catalyst,  for  example,  manganese  butyrate,  and  introducing  air  or 
oxygen  at  either  ordinary  or  higher  pressures,  with  suitable  cooling 
to  maintain  the  liquid  below  the  boiling  point  cf  the  aldehyde. 

G.  F.  M. 

The  Mode  of  Pyrogenic  Decomposition  of  Acetone  at  High 
Temperature.  (Mlle)  Eglantine  Peytral  (Bull.  Boc.  chim 
1922,  [iv],  31,  122 — *124;  cf.  this  vol.,  i,  219). — The  sudden  pyro¬ 
genic  decomposition  of  acetone  at  high  temperatures  consists  almost 
exclusively  of  a  simple  scission  of  the  molecule  into  keten,  CH2ICO, 
and  methane.  The  keten  then  decomposes,  giving  carbon  monoxide 
and  ethylene.  W.  G. 

Monosulphates  of  Dextrose  and  Sucrose.  III.  Carl  Neu- 
berg  and  Ludwig  Liebermann  ( Biochem .  Z.,  1921,  121,  326 — 
332). — By  the  action  of  chlorosulphonic  acid  in  pure  chloroform 


ORGANIC  CHEMISTRY. 


i.  223 


at  — 10°  on  a  pyridine  solution  of  dextrose  or  sucrose,  the  mono¬ 
sulphates  of  these  carbohydrates  are  obtained  and  can  be  isolated 
as  the  calcium  salts,  which  are  amorphous.  The  calcium  salt  from 
sucrose  sulphate  has  [ajD+48-0,  that  from  dextrose  sulphate 
[a]D-[-44*43.  Lactose  reacts  similarly,  but  no  details  are  given. 

H.  K. 

The  Action  of  Ozone  on  Pure  Solutions  of  Dextrose,  Lsevu- 
lose,  and  Sucrose.  C.  W.  Schonebaum  ( Rec .  trav.  chim .,  1922, 
41,  44 — 48). — Various  workers  in  this  field  have  obtained  results 
which  are  mutually  contradictory.  The  author  finds  that  dextrose, 
lsevulose,  and  sucrose  in  alkaline  solution  are  decomposed  quanti¬ 
tatively  when  ozonised,  the  products  being  carbon  dioxide  and 
water.  Formic  acid  is  obtained  as  an  intermediate  product.  The 
reaction  takes  a  considerable  time,  and,  for  this  reason,  various 
technical  applications  are  suggested.  H.  J.  E. 

New  Observations  on  the  Chemistry  of  the  Sugars.  II. 

H.  Kiliani  (Ber.,  1922,  55,  [B],  75—101 ;  cf.  A.,  1921,  i,  304).— 
Further  experience  of  the  oxidation  of  sugars  and  polyhydroxy- 
acids  by  nitric  acid  at  the  atmospheric  temperature  has  emphasised 
the  necessity  of  excluding  air  during  the  process.  This  is  effected 
conveniently  by  performing  the  operation  in  Erlenmeyer  flasks 
provided  with  ground-glass  stoppers  and  inserting  at  one  point 
between  the  neck  and  the  stopper  a  small  plug  of  long-fibred  glass 
wool.  It  is  now  recognised  that  the  oxidation  may  lead  to  the 
production  of  a-keto-aeids,  the  predominance  of  aldehydic  or 
ketonic  product  appearing  to  depend  on  the  configuration  of  the 
original  material. 

Attempts  to  replace  the  use  of  bromine  and  sodium  hydroxide 
by  that  of  a  filtered  solution  of  bleaching  powder  in  the  oxidation 
of  the  primary  alcoholic  to  the  aldehydic  group  in  the  sugars  have 
not  been  quite  satisfactory,  possibly  owing  to  deficient  alkalinity 
of  the  solution. 

Action  of  Nitric  Acid  on  Dextrose  and  d-Gluconic  Acid. — The 
product  of  the  oxidation  is,  in  all  probability,  a-ketogluconic  acid, 
OH^Hg^CmOHJJg'CO’COgH ;  the  acid  is  unstable  when  preserved 
at  the  atmospheric  temperature,  and  evolves  carbon  dioxide  when 
its  aqueous  solution  is  boiled.  After  successive  addition  of  hydro¬ 
cyanic  acid  and  hydrolysis,  a  dibasic  acid  is  produced  which 
evolves  carbon  dioxide  more  freely  than  the  parent  acid ;  inability 
to  effect  the  completion  of  the  latter  change  has  prevented  its 
definite  characterisation  as  a  substituted  malonic  acid. 

Preparation  of  Rhamnonic  Acid. — The  acid  is  prepared  more 
conveniently  by  the  older  bromine  method  than  by  the  new 
oxidation  process.  It  is  emphasised  that  the  oxidation  of  aldoses 
by  bromine  is  never  quantitative  and  that  with  freely  soluble 
acids  and  lactones  it  is  advisable  to  boil  the  solution  of  the  acid 
(which  has  been  freed  from  hydrobromic  acid)  with  chalk  for  at 
least  three-quarters  of  an  hour;  the  solution  is  evaporated  to 
small  bulk  and  the  calcium  salt  is  precipitated  with  alcohol  and 
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decomposed  subsequently  with  oxalic  acid.  Contrary  to  the 
statements  of  the  literature,  pure  rhamnolactone  does  not  reduce 
alkaline  copper  solutions. 

Action  of  Nitric  Acid  on  Rhamnonic  Acid  and  Rhamnose. — The 
oxidation  of  either  substance  at  the  atmospheric  temperature  gives 
the  lactone  of  a -ketorhamnonic  acid  in  good  yield.  The  product  has 
m.  p.  (indefinite)  188°  (decomp.)  after  becoming  discoloured  at 
168°,  [a]D  —25*2°.  The  solubility  in  water  is  about  1  part  in 
20  parts  Rt  20°.  It  gives  a  p -nitrophenylhydrazone,  C12H1306N3,H20, 
long,  yellow  needles,  m.  p.  150°  after  softening  and  darkening 
above  130°.  It  retains  the  terminal  methyl  group  of  rhamnonic 
acid,  since  it  is  not  oxidised  by  bromine  water  and  yields  acetic 
acid  when  treated  with  an  aqueous  suspension  of  silver  oxide. 
The  presence  of  the  ketonic  group  in  the  a-position  is  deduced  from 
the  ability  of  the  keto- lactone  to  evolve  carbon  dioxide  from  its 
boiling  aqueous  solution  and  the  greater  readiness  with  which 
the  gas  is  evolved  from  the  hydrolysed  cyanohydrin  of  the  keto- 
lactone. 

Oxidation  of  a-Galaheptonic  Acid  by  Nitric  Acid. — £-Manno- 
hepturonic  lactone  (from  d-galactose),  m.  p.  205 — 206°  (decomp.) 
after  becoming  discoloured  at  about  190°,  is  obtained  in  good 
yield  from  a-galaheptonic  acid ;  the  aldehydic  nature  of  the  product 
has  been  established. 


Configuration  of  Digitoxone  and  Digitoxosecarboxylic  Acid. — Digit- 
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oxose,  CH3-[CH(OH)]3*CH2-CHO,  is  oxidised  by  nitric 
acid  to  a  dihydroxyglutaric  acid  and  meso-tartaric  acid, 
thus  showing  that  the  hydroxyl  groups,  3  and  4,  are 
in  the  meso-position  to  one  another.  Since  the  lactone 


HOC-H  of  digitoxonic  acid  has  been  shown  previously  to  be 
(jH-OH  Is^orotatory,  the  annexed  configuration  can  be  assigned 
’  to  digitoxonic  acid  on  the  basis  of  Hudson's  rule. 

^^■3  On  the  other  hand,  the  proof  of  the  meso-position 


of  the  3-  and  4 -hydroxyl  groups  of  digitoxonic  acid  can  now  be 
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extended.  The  well-crystallised  lactone  of  digitoxose¬ 
carboxylic  acid  is  laevorotatory  ([a]D  — 13*67°),  as  is 
also  the  phenylhydrazide  of  digitoxosecarboxylic  acid 
(groups  of  needles,  m.  p.  145 — 148°,  [a]D  — 37*7°). 
In  consequence,  the  newly-formed  hydroxyl  group  in 
the  production  of  cyanohydrin  must  be  to  the  left 
and  digitoxosecarboxylic  acid  receives  the  annexed 
configuration,  in  which  the  configuration  of  the  6-C1I-OH 


remains  unelucidated. 


Formation  of  Digitalonic  Acid  from  Digiialose  (cf .  A.,  1916,  i,  493). 
—Digitalonic  acid  gives  a  well-crystallised,  laevorotatory  lactone, 
and  must  therefore  contain  a  hydroxyl  group  attached  to  carbon 
atom  4.  The  methoxyl  group  cannot  be  in  \  osition  5,  since  the 
acid  does  not  give  pure  trihydroxyglutaric  acid  when  oxidised  by 
nitric  acid.  It  must  therefore  have  the  latter  group  in  position 
3  or  2.  The  former  possibility  is  discounted  by  the  apparent 
inability  of  digitalose  to  yield  an  osazone.  Since  the  phenyl- 
hydrazide  of  digitalonic  acid  is  laevorotatory  ([a]D  about  — 16°) 
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OH  OMe 

the  configuration  CH3*CH(OH)*C  •CH(OH)*0  *C02H  may  be  assigned 

H  H 

to  the  parent  acid. 

Salts  of  Trihydroxy  adipic  Acid  ( from  Metasaccharin). — The 
following  salts  are  described,  generally  with  particular  reference 
to  their  solubility  in  water  :  calcium,  strontium  (+4H20),  mag¬ 
nesium  (+3H20),  barium,  potassium ,  C6H807K2,H20,  silver, 

cadmium  (+2H20),  quinine.  The  behaviour  of  the  calcium  and 
quinine  salts  of  Z-trihydroxyglutaric  acid  is  described  in  detail. 
The  cadmium,  barium,  and  calcium  salts  of  a-galaheptanepentol- 
dicarboxylic  acid  have  been  further  investigated. 

The  crystallisation  of  tZ-galactonic  acid  is  readily  effected  by 
evaporation  of  solutions  of  the  acid  (from  the  calcium  salt  and 
oxalic  acid)  in  an  open  dish  and  subsequent  treatment  of  the  paste 
obtained  in  this  manner  with  alcohol  under  conditions  which  are 
specified  in  detail  in  the  original. 

The  preparation  of  the  galaheptonic  acid  from  cZ-galactone  is 
described  in  detail,  the  process  depending  on  a  modification  of 
Fischer's  phenylhydrazide  method. 

The  production  of  Z-mannonic  and  Z-gluconic  acids  from  arabinose 
has  been  investigated  further.  Under  conditions  which  are  fully 
described,  the  cyanohydrin  synthesis  leads  to  the  crystallisation 
of  Z-mannonamide,  which  is  smoothly  converted  into  Z-mannonic 
acid  by  boiling  barium  hydroxide  solution.  The  isolation  of 
Z-gluconic  acid  from  the  mother-liquors  is  conveniently  effected 
by  means  of  the  brucine  salt.  H.  W. 

The  Partial  Replacement  of  the  Acid  Groups  in  (3-Penta- 
acetylglucose.  Percy  Brigl  (Z.  physiol.  Chem .,  1921,  116, 
1 — 52). — The  following  compounds  have  been  prepared  : 

oi-Chloro-yzl-triacetyl - $-trichloroacetylglucose  from  (3-penta-acetyl- 
glucose  and  phosphorus  pentachloride,  forms  long,  white  needles, 
m.  p.  142°,  [a]i>  +2 ’95°  in  benzene.  The  position  of  the  chlorine 
atoms  was  ascertained  by  various  forms  of  saponification. 
Qye^-Tetracetyl-a-trichloroacetylglucose  from  p-penta-acetylglucose,  tri- 
chloroacetyl  chloride,  and  phosphorus  oxychloride,  forms  dense 
needles,  m.  p.  131°,  [a+  +94*6°.  <xye£-Tetracetyl-$-trichloroacetyl - 
glucose ,  by  treating  the  tetrachloro-substance  with  anhydrous 
zinc  chloride  and  acetic  anhydride.  A  mixture  of  two  isomerides 
obtained  has  m.  p.  110 — 112°.  The  a-isomeride  forms  long,  fine 
needles,  m.  p.  120°,  [a] If  +101*5°;  the  +isomeride  forms  needles, 
m.  p.  167°,  [a]13+5  +28*85°.  oL-Chloro-y€£-triacetyl-$-monochloro~ 
acetylglucose,  by  reduction  of  tetrachlorine  compound,  needles, 
m.  p.  81°.  oi-Chloro-y^-triacetylglucose ,  from  the  tetrachloro- 
compound  with  an  ethereal  solution  of  ammonia,  crystallises  in 
needles,  m.  p.  158°;  it  exhibits  multirotation,  the  initial  [a]g 
+25*0°  rising  to  +151*5°.  (x.-Chloro-ye£-triacetylglucose~$-chloro - 

sulphinite,  OAc-CH2-CH(OAc)-CH<+(OAc)'?®^'SOC1,  by  treat- 

0  CHC1 

ing  the  last  compound  with  thionyl  chloride,  has  m.  p.  103°  (approx.). 
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a ^-Dichloro-y^-triacetylglucose,  from  triacetylchloroglucose  with 
phosphorus  pentachloride,  crystallises  in  platelets,  m.  p.  83°, 
[a]n  +65*6°.  Triacetylglucal  from  triacetyldichloroglucose,  by 
treatment  with  zinc  dust.  Acetobromoglucose  was  also  converted 
into  acetoehloroglucose  with  mercuric  chloride.  S.  S.  Z. 

The  Synthesis  of  Disaccharides  containing1  Sulphur  and 
Selenium  by  combining  two  Dextrose  Residues  in  the  Op¬ 
position.  Some  New  Derivatives  of  £-Bromoglucose.  Fritz 
Wrede  ( Z .  'physiol.  Chem .,  1921,  115,  284 — 304). — The  following 
compounds  have  been  prepared  :  Acetodibromoglucose  from  penta- 
acetyl  glucose,  [a]i$  +184*1°  in  ethyl  acetate.  Methylglucoside- 
l-bromohydrin  triacetate ,  [ajg  —7*78°  in  ethyl  acetate,  from  the 
last  compound.  Triacetyl-ethylglucoside-^-bromohydrin  from  aceto¬ 
dibromoglucose  and  ethyl  alcohol  in  the  presence  of  dry  silver 
carbonate,  crystallises  from  methyl  alcohol  in  compact  needles, 
m.  p.  154°  (uncorr.) ;  [a]™  — 11*78°  in  ethyl  acetate.  $-Tetra-acetyl - 
C-bromoglucose ,  by  heating  acetodibromoglucose  with  acetic 
anhydride  and  sodium  acetate  at  100°,  melts  at  127°  (corr.).  The 
(x-form ,  produced  at  the  same  time,  crystallises  from  methyl  alcohol 
in  fine,  white  needles,  m.  p.  171°,  [a+  +107*2°  in  ethyl  acetate. 
Dimethylglucoside  of  bisglucosyl  £- sulphide  hexa-acetate ,  from 
triacetylmethylglucoside-£-bromohydrin  and  alcoholic  potassium 
sulphide  by  heating  in  a  sealed  tube,  crystallises  in  white  needles, 
m.  p.  168°,  [a]y  —10*51°  in  ethyl  acetate.  Dimethylglucoside  of 
bisglucosyl  £- sulphide ,  from  the  hexa-acetate  by  treating  it 
with  absolute  methyl  alcohol  and  ammonia  in  the  cold,  crystallises 
in  dense  masses,  m.  p.  188°,  [a]1^  +  6'53°  in  water.  Bisglucosyl 
£- sulphide ,  by  heating  the  last  compound  with  5%  sulphuric  acid 
in  a  sealed  tube,  sinters  at  approximately  135°  and  liquefies  at 
approximately  150°,  [aji?  +80*9°  in  water.  Octa-acetyl-bis- 
glucosyl  t-sulphide ,  by  acetylating  the  last  compound,  crystallises 
in  nodules,  m.  p.  163°,  [a]o  +56*2°  in  ethyl  acetate.  Dimethyl - 
glucoside  of  bisglucosyl  t-selenide  hexa-acetate ,  prepared  in  the 
same  way  as  the  sulphide,  crystallises  in  long,  white  needles, 
m.  p.  179 — 180°.  Dimethylglucoside  of  bisglucosyl  selenide, 
prepared  in  the  same  way  as  the  sulphide,  crystallises  from  90% 
alcohol  in  dense  aggregates,  m.  p.  138°,  [oc]d  +14*59°  in  water. 
Bisglucosyl  l-selenide,  by  hydrolysis  from  the  glucoside,  sinters 
at  approximately  160°,  decomposes  at  approximately  200°, 
[a]lt  +69*5°  in  water.  Octa-acetyl-bisglucosyl  £- selenide ,  by 
acetylating  the  selenide  with  acetic  anhydride,  crystallises  from 
ether  and  light  petroleum  in  nodules,  m.  p.  150 — 155°,  aD 
+  40°  (approx.).  Dimethylglucoside  of  bisglucosyl  l-diselenide  hexa- 
acetate,  by  treatment  of  acetyl-methylglucoside-£-bromohydrin 
with  an  alcoholic  solution  of  potassium  diselenide,  has  m.  p. 
148°,  [a]U  +49*74°  in  ethyl  acetate.  Dimethylglucoside  of  bis¬ 
glucosyl  l- diselenide ,  by  treatment  with  methyl  alcohol  solution 
and  gaseous  ammonia,  crystallises  from  98%  alcohol  in  dense 
needles,  m.  p.  96 — 97°,  [a]^  +75*65°  in  water.  Bisglucosyl 
diselenide,  by  hydrolysis  of  the  methyl  glucoside,  decomposes  at 
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approximately  125°,  [a]^  +145*6°  in  water.  Octa-acetyl-bis - 

glucosyl  (- diselenide ,  by  acetylation  of  the  last  compound  with 
acetic  anhydride,  forms  small  crystals  which  sintered  at  175 — 179°. 

s.  s.  z. 

Unsaturated  Reduction  Products  of  the  Sugars  and  their 
Transformations.  III.  2-Deoxyglucose  (Glucodesose).  Max 

Bergmann,  Herbert  Schotte,  and  Wolfgang  Lechinsky  ( Ber.f 
1922,  55,  [Bl  158—172;  cf.  A.,  1921,  i,  307,  648).— With  the 
object  of  obtaining  a  derivative  of  dextrose  so  modified  that  a 
hydroxyl  group  is  not  present  in  position  2,  glucal  (A.,  1913,  i,  445; 
1914,  i,  252 ;  1920,  i,  420)  has  been  converted  by  dilute  acid  into 

2-deoxyglucose,  OH-CH*CH2-CH(OH)*CH-CH(OH)-CH2-OH,  which 

I - o - 1 

has  only  been  isolated  previously  in  the  form  of  its  phenylbenzyl- 
hydrazone.  In  connexion  with  this  substance,  it  is  proposed  to 
define  a  simple  sugar  as  an  aldehyde -alcohol  or  keto-alcohol  with 
an  open  carbon  chain  and  one  or  more  hydroxyl  groups,  of  which 
at  least  one  is  in  the  direct  neighbourhood  of  the  carbonyl  radicle ; 
deoxyglucose  and  Kiliani’s  digitoxose  are  therefore  not  within 
the  class.  It  is  also  proposed  to  establish  a  nomenclature  for  the 
2-deoxy-sugars  by  inserting  the  syllable  “  des  ”  between  the  name 
of  the  sugar  from  which  they  are  derived  and  the  characteristic 
ending  of  all  sugars  “ose”;  thus  2-deoxyglucose  is  termed 
“  glucodesose.” 

2 -Deoxyglucose  is  prepared  by  hydrolysing  triacetylglucal  by 
means  of  methyl-alcoholic  ammonia  to  glucal  and  treatment  of 
the  latter  with  2A- sulphuric  acid  at  0°.  Alternatively,  triacetyl¬ 
glucal  is  treated  directly  with  2Ar-sulphuric  acid  at  10 — 15°  and 
the  deoxyglucose  is  converted  into  its  phenylbenzylhydrazone, 
m.  p.  158 — 159°,  from  which  it  is  regenerated  by  treatment  with 
benzaldehyde  containing  10%  of  benzoic  acid.  The  first  method 
is  preferred.  2 -Deoxyglucose  is  a  white,  anhydrous  powder, 
m.  p.  148°  (corr.),  to  a  turbid  liquid  which  decomposes  at  about 
155°,  [a]J?  +46*59°  in  water,  +17*56°  in  pyridine.  It  does  not 
appear  to  be  mutarotatory  in  aqueous  solution,  although  it  has 
been  isolated  in  two  forms  with  differing  specific  rotation  (details 
will  be  given  later).  It  behaves  in  the  same  manner  as  dextrose 
towards  Fehling’s  solution,  alkaline  silver  solution,  and  magenta- 
sulphurous  acid.  It  gives  a  yellow  coloration  with  warm  alkali 
hydroxides.  It  is  very  readily  decomposed  by  not  too  dilute 
acid,  with  separation  of  greyish-green  or  darker  amorphous  sub¬ 
stances  ;  the  reaction  may  be  used  for  the  detection  of  deoxy¬ 
glucose  and  for  distinguishing  it  from  the  true  sugars.  A  pine 
shaving  dipped  into  a  solution  of  deoxyglucose  and  then  exposed 
to  hydrogen  chloride  becomes  intensely  green  (these  reactions  are 
also  shown  by  Kiliani’s  digitoxose).  Deoxyglucosephenylmethyl - 
hydrazone  crystallises  in  colourless  needles  or  prisms,  m.  p.  157 — 
158°  (corr.),  decomp,  about  195° ;  the  corresponding  p -nitrophenyl- 
hydrazone  forms  small,  canary-yellow  prisms,  m.  p.  190 — 191° 
(corr.,  decomp.).  Deoxyglucose  could  not  be  fermented  by  a 
number  of  varieties  of  yeast. 
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Deoxyglucose  is  distinguished  by  the  extreme  ease  with  which 
it  is  converted  into  glue osido- derivatives  by  acids  in  the  presence 
of  alcohols.  Small  amounts  of  acetic  acid  cause  the  production 
of  glucoside  in  a  short  time  at  100°,  whilst  with  methyl  alcohol 
containing  0*25 — 1%  of  hydrogen  chloride  the  formation  of  the 
methylglucoside  is  complete  in  less  than  fifteen  minutes  at  the 
atmospheric  temperature.  The  product  has  m.  p.  91—92°  after 
softening  at  87°,  [a]j|  +137*8°  in  aqueous  solution,  whereas  the 
isomeride  described  previously  has  m.  p.  122 — 123°,  [a]D  —48*2°. 
The  difference  in  the  specific  rotation  (186°)  is  approximately  the 
same  as  that  between  a-  and  (3-methylglucosides  (189°).  Since 
in  all  probability  the  two  methyl deoxyglucosides  are  similarly 
related  to  one  another  and  contain  the  oxygen  bridge  between 
the  1  and  4  carbon  atoms,  it  is  proposed  to  designate  the  first- 
named  substance  a-2-deoxymethylglucoside  [a-methylglucodesoside] 
and  the  latter  j3-2-deoxymethylglucoside.  The  sensitiveness  of 
the  two  substances  towards  acidic  hydrolysing  agents  is  similar, 
and  closely  resembles  that  of  y-methylglucoside.  Fission  of  the 
glucoside  appears  to  be  facilitated  by  the  absence  of  thejiydroxyl 
group  from  position  2.  a-2-Deoxymethylglucoside,  like  the 
(3-isomeride,  is  not  affected  by  yeast  or  emulsin. 

Glucodesose  tetrabenzoate  is  prepared  by  the  action  of  benzoyl 
chloride  on  glucodesose  in  the  presence  of  pyridine  and  chloroform ; 
it  crystallises  in  rectangular  plates  or  short,  broad  prisms.  The 
preparation,  m.  p.  136 — 145°,  appears  to  be  a  mixture  of  isomerides. 

H.  W. 


The  Constitution  and  Configuration  of  the  Anhydro-sugars. 

P.  Karrer  and  Alex.  P.  Smirnov  ( Helv .  Chim.  Acta ,  1922,  5, 
124 — 128). — Triacetyl-lsevoglueosan  is  converted  by  liquid  hydrogen 
bromide  at  the  atmospheric  temperature  in  the  course  of  a  few 
days  into  acetodibromoglucose  (A.,  -1912,  i,  239),  thus  confirming 
the  constitution  assigned  to  lsevoglucosan  by  Pictet  (A.,  1920,  i, 
819).  The  reaction  is  effected  more  advantageously  by  the  use  of 


phosphorus  pentabromide,  and,  in  this  form,  is  the  readiest  and 
best  method  of  preparing  acetodibromoglucose.  Assuming  that  a 
displacement  of  the  oxygen  bridge  and  of  an  acetyl  residue  does 
not  occur  during  the  change  (which  is  very  improbable  by  reason 
of  the  relative  stability  of  lsevoglucosan  and  the  non -convertibility 
of  penta-acetylglucose  into  acetodibromoglucose  by  means  of 
OH  H  IT  phosphorus  pentabromide),  the  annexed 

i  I  i  configuration  can  be  assigned  to  lsevo- 

jj/y  y  V  \  glucosan.  Anhydroglucose  has  the  con- 

w  0  OH  )CH2  figuration  I,  in  which  the  disposition  of 

_ Q+  the  hydrogen  and  hydroxyl  attached  to 

?  ?  the  a-carbon  atom  is  undecided.  The 

formula  accounts  for  the  unusual  stability 


h—o/ 


OH  >CH, 


OH  H 


of  the  compound,  since  it  is  composed  of  two  five-membered 
rings  and  shows  further  that  anhydro- compounds  are  only  to  be 
expected  from  sugars  wThieh  have  the  y-  and  S-hydroxy-groups  on 
opposite  sides  of  the  carbon  chain. 
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Diglucan  and  isodiglucan  (A.,  1921,  i,  765)  are  represented  by 

formula  II,  in  which  the  con¬ 
figuration  at  the  a-carbon  atoms 
remains  undetermined. 

The  dilactones  of  the  saccharic 
acids  must  have  a  configuration 
similar  to  that  of  anhydroglueose. 
The  dilactone  of  mannosaccharic 
acid  and  the  diacetyl  derivative 
of  saccharic  acid  dilactone  are 


|  XT  I  H  | 

qd±-C\/CO 

OH  H  0 


(III.) 


CO  C  -H  C-H 

l/H  I  Acol 

0  — ,C\  /  CO 


H 

6  Ac 


O 


(IV.) 


therefore  represented  by  the  formulae  III  and  IV. 


H.  W. 


Polysaccharides.  XIII.  Inulin  and  the  Alkali  Hydroxide 
Compounds  of  the  Anhydro-sugars.  P.  Karrer,  Max  Statjb, 
and  A.  Walti  ( Helv .  Chim .  Acta ,  1922,  5,  129 — 139;  cf.  this  vol., 
i,  11). — It  has  been  shown  previously  (A,,  1921,  i,  765)  that  poly¬ 
meric  anhydro -sugars  form  additive  compounds  with  sodium 
hydroxide  of  the  type  (C^H^O^NaOH)^  which  are  dissociated 
more  or  less  readily  by  water.  It  is  now  shown  that  these  com¬ 
pounds  can  be  prepared  conveniently  by  precipitating  them  from 
their  solutions  in  sodium  hydroxide  (8 — 10%)  by  alcohol  and  wash¬ 
ing  the  precipitates  thoroughly  with  alcohol  (96%).  The  use  of 
absolute  alcohol  does  not  generally  effect  the  complete  removal 
of  absorbed  sodium  hydroxide.  The  compounds  of  a-diamylose, 
a-tetra-amylose,  %hexa-amylose,  and  a-octa-amylose  with  potass¬ 
ium  hydroxide  have  been  prepared  in  a  similar  manner  and  con¬ 
form  to  the  type  (C12H20O10^^-^)^*  Inulin  sodium  hydroxide , 
(C6H10O5,NaOH)„  is  prepared  by  dissolving  inulin  in  sodium 
hydroxide  solution  (8%)  and  adding  the  product  to  a  large  volume  of 
alcohol,  and  is  purified  by  re-solution  in  a  little  water  and  re-pre¬ 
cipitation  by  alcohol.  Inulin  potassium  hydroxide ,  (CgH^O^KOH)*, 
is  more  readily  dissociated  than  the  corresponding  sodium  compound, 
and  is  prepared  from  solution  containing  15%  or  more  of  potassium 
hydroxide.  The  isolation  of  these  compounds  brings  additional 
evidence  in  favour  of  the  view  that  inulin  is  a  polymeric  form  of 
anhydro-fruetose.  Further  confirmation  is  found  in  the  behaviour 
of  inulin  towards  fission  with  acetyl  bromide  under  conditions 
which  cause  only  slight  disintegration  of  disaccharides  such  as 
maltose ;  the  only  compound  obtained  was  fructose,  although  the 
action  was  carried  out  at  0°  to  +5°,  and  for  only  such  time  as  was 
necessary  to  effect  the  solution  of  the  inulin.  H.  W. 
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Speed  of  Reaction  in  Concentrated  Solutions  and  the 
Mechanism  of  the  Inversion  of  Sucrose.  George  Scatchard 
(J.  Amer .  Chem.  Soc .,  1921,  43,  2387 — 2406). — A  theoretical  paper 
in  which  a  method  is  outlined  for  calculating  the  activity  of  water 
in  sucrose  solutions  of  any  concentration  at  temperatures  near 
the  ordinary  temperature.  The  method  is  also  extended  to  solu¬ 
tions  containing  a  small  amount  of  another  solute,  such  as  sulphuric 
acid.  A  formula  for  the  speed  of  the  reaction  in  solution  in  terms 
of  the  activities  of  the  reacting  substances  is  developed,  and  it  is 
suggested  as  the  most  logical  formula  for  solutions.  By  the 
application  of  this  formula  to  the  inversion  of  sucrose,  it  is  shown 
that  the  available  data  indicate  that  the  reaction  is  of  the  sixth 
order  with  respect  to  water.  The  results  are  interpreted  as  indi¬ 
cating  the  existence  of  a  hexahydrate  of  sucrose.  The  effect  of 
the  addition  of  sucrose  in  increasing  the  activity  of  the  hydrogen 
ion  is  explained  as  being  very  largely  due  to  an  increase  in  the 
molar  fraction  of  hydrogen  ions  without  any  large  change  in  the 
actual  degree  of  ionisation.  Precautions,  necessary  in  calculating 
the  catalytic  effect  of  the  non-ionised  portion  of  the  acid  by  the 
customary  method,  are  pointed  out.  J.  F.  S. 

Hydration  of  Sucrose  in  Water  Solution  as  Calculated  from 
Vapour  Pressure  Measurements.  George  Scatchard  (J. 
Amer.  Chem.  Soc.}  1921,  43,  2406 — 2418;  cf.  preceding  abstract). — 
The  average  degree  of  hydration  of  sucrose  in  water  solution  at 
0°  and  30°  is  calculated  from  the  vapour  pressures  of  sucrose  solu¬ 
tions.  The  hypothesis  is  advanced  that  sucrose  solutions  are 
equilibrium  mixtures  of  water,  unhydrated  sucrose,  and  a  single 
hydrate  of  sucrose,  and  that  the  relative  quantities  of  these  sub¬ 
stances  are  determined  by  the  law  of  mass  action.  This  hypothesis 
is  tested  by  comparison  of  the  experimental  results  with  those 
calculated  from  the  law  of  mass  action.  The  agreement  is  fair  for 
either  a  hexahydrate  or  a  heptahydrate.  The  hypothesis  is  further 
tested  by  a  comparison  of  the  activity  of  the  sucrose  calculated 
from  its  degree  of  hydration  and  that  calculated  by  the  Duhem- 
Margules  equation.  The  results  confirm  those  obtained  by  the  use 
of  the  law  of  mass  action  method.  The  present  results  are  in 
keeping  with  those  obtained  from  the  inversion  of  sucrose  (loc.  cit.). 

J.  F.  S. 

Preservation  of  Starch  Solution.  Naotsuna  Kan6  (J.  Chem. 
Soc.  Japan ,  1921,  42,  974 — 975).- — Starch  solution  (50  c.c.)  for 
use  as  an  indicator  in  iodometry  can  be  preserved  for  more  than 
eight  months  by  the  addition  of  0*5  c.c.  of  2A-hydrochloric  acid, 
or  of  a  drop  of  carbon  disulphide.  K.  K. 

The  Constitution  of  Polysaccharides.  J.  J.  LynstZwikker 
(Bee.  trav.  chim.,  1922,  41,  49 — 53). — On  the  assumption  that  the 
polysaccharide  molecule  may  be  regarded  as  formed  from  a  small 
number  of  hexose  molecules,  each  of  which  consists  of  a  straight 
chain  of  carbon  atoms,  the  author  shows  that  a  regular  tetrahedron 
and  a  triangular  prism,  each  bounded  by  such  a  straight  chain 
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lying  along  the  junction  of  each  pair  of  sides,  gives  a  structural 
formula  which  is  in  accordance  with  the  properties  of  cellulose 
and  starch  respectively.  Such  a  structure  involves  the  homo¬ 
geneous  filling  of  space,  and  is  consistent  with  the  opinion  that 
the  polysaccharide  molecule  is  not  built  up  of  long  chains  of  sugar 
molecules.  H.  J.  E. 

The  Composition  of  Agar.  M.  Samec  and  V.  Ssajevic 
(Compt.  rend.,  1921, 173, 1474 — 1475). — Evidence  is  given  in  support 
of  the  view  that  agar  is  a  sulphuric  ester  of  gelose  in  much  the 
same  way  as  amylopectin  is  a  phosphoric  ester  of  the  amyloses. 
A  gram- atom  of  sulphur  in  the  gelose  ester  corresponds  with 
9320  grams  of  organic  matter.  The  great  viscosity  of  agar  is  prob¬ 
ably  due  to  its  relatively  high  content  of  the  SO/'  ion.  W.  G. 

Alkali-cellulose  and  the  Structure  of  Cellulose.  P.  Karrer 
( Cellulosechemie ,  1921,  2,  125 — 128). — The  experimental  results  of 
Gladstone  are  confirmed,  namely,  that  the  product  of  the  action 
of  strong  sodium  hydroxide  solution  on  cellulose,  after  complete 
washing  with  alcohol,  has  a  constant  composition  corresponding 
with  the  formula  C12H20O10,NaOH.  This  is  regarded  as  a  definite 
additive  compound,  which  is  hydrolysed  by  water,  so  that  the 
products  obtained  with  dilute  sodium  hydroxide  are  the  results 
of  equilibria.  Alkali- cellulose  therefore  falls  into  line  with  analogous 
compounds  obtained  with  starch,  inulin,  and  the  various  poly- 
merides  of  anhydro-maltose  classed  as  amyloses.  All  these  com¬ 
bine  with  sodium  hydroxide  in  the  same  proportions,  regardless 
of  the  degree  of  polymerisation.  Cellulose  is  a  polymeride  of 
cellobiose  anhydride,  and  it  is  probable  from  analogies  based  on 
the  heats  of  combustion  and  the  Bontgen  spectrum  (cf.  A.,  1921,  i, 
310,  397,  771)  that  the  degree  of  polymerisation  is  not  high.  It  is 
suggested  that  the  cellulose  formula  may  be  written  (C12H20O10)2 
and  that  the  polymerisation  of  the  anhydro- sugar  takes  place 
through  subsidiary  valencies  without  the  rupture  of  the  oxygen 
bridges.  The  cellulose  fibre-substance  has  a  configuration  analogous 
to  a  crystal  structure  with  nuclei  of  these  dimeride  molecules  in 
co-ordinated  arrangements.  The  molecules  are  held  together  in 
the  crystal  by  other  valency  forces  of  unusual  strength,  and  this 
strong  cohesion  accounts  for  the  properties  hitherto  attributed  to 
a  highly  polymerised  molecule.  The  tendency  is  for  the  cellulose 
matter  to  concentrate  its  mass  into  the  smallest  possible  volume 
and  to  assume  a  co-ordinated  arrangement  of  its  molecules. 

J.  F.  B. 

A  New  Degradation  of  Cellulose  ;  Conversion  of  Cellulose 
into  a  Biose  Anhydride.  P.  Karrer  (Ber.,  1922,  55,  [J3], 
153 — 156). — A  reply  to  the  criticisms  of  Hess  (this  vol.,  i,  12). 
The  conversion  of  amylose  by  acetyl  bromide  into  acetylbromo- 
maltose  is  “  quantitative  ”  in  the  sense  that  the  same  yield  of 
this  substance  is  obtained  from  maltose,  amylose,  or  starch.  The 
process  of  the  depolymerisation  of  starch  does  not  appear  to  be 
involved  in  this  matter.  H.  W. 
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Saccharification  of  Cellulose.  A.  Wohl  and  H.  Krull 
(Cellulosechemie,  1921,  2,  1—7). — When  cellulose  is  moistened  with 
3  parts  of  water,  cooled  with  ice,  saturated  with  hydrogen  chloride, 
kept  for  five  hours  at  20°,  the  acid  removed  by  evaporation  in  a 
vacuum  at  temperatures  up  to  70°,  the  residue  dissolved  in  water 
to  form  a  10%  solution  containing  1%  of  hydrogen  chloride  and 
boiled  for  eight  hours,  97%  of  the  theoretical  quantity  of  reducing 
sugars  is  obtained  and  can  be  estimated  by  cupric  reduction.  The 
process  may  be  applied  to  the  estimation  of  cellulose.  In  view  of 
discrepancies  in  the  yields  of  alcohol  obtained  by  fermentation  of  the 
reducing  sugars  from  pine  wood  and  from  pure  cellulose  respec¬ 
tively,  it  is  probable  that  the  hydrolysis  of  the  cellulose  in  the 
former  is  impeded  by  incrusting  substances  which  cannot  be 
removed  by  preliminary  treatment,  whilst  prolonged  action  of  the 
acid  leads  to  the  formation  of  non-fermentable  reversion  products 
in  relatively  large  quantity.  Chemical  Abstracts. 

Viscosity  of  some  Cellulose  Acetate  Solutions.  Guy  Barr 
and  L.  L.  Bircumshaw  (Trans.  Faraday  Soc .,  1921,  16,  Appendix, 
72 — 75). — The  viscosity  and  density  of  5%  solutions  of  cellulose 
acetate  have  been  determined  in  acetone  and  mixtures  of  acetone 
and  water,  benzene,  and  ethyl  alcohol  respectively.  The  second 
solvent  was  added  in  all  concentrations  up  to  the  point  where 
cellulose  acetate  was  precipitated.  The  viscosity-concentration  (of 
second  solvent)  curves  are  markedly  different.  Benzene  causes  a 
progressive  increase  in  the  viscosity  with  increase  in  the  concen¬ 
tration,  whereas  water  and  ethyl  alcohol  give  an  initial  rapid  fall 
in  viscosity,  which  in  the  case  of  water  reaches  a  minimum  and 
then  rises  fairly  rapidly  but  with  alcohol  remains  fairly  constant 
at  the  minimum  value.  J.  F.  S. 

Syntheses  with  Chloroacetyl  Chloride.  W.  Leigh  Barnett 
(J.  Soc.  Chem.  Ind .,  1921,  40,  286;  cf.  A.,  1921,  i,  847). — Examina¬ 
tion  of  the  gases  evolved  during  the  reaction  between  chloroacetyl 
chloride  and  cellulose  showed  that  hydrogen  chloride  alone  is 
formed  in  the  absence  of  water,  but  on  treating  the  acetic  acid 
solution  of  the  cellulose  esters  with  water,  large  quantities  of 
formic  acid  are  produced.  The  author  concludes  that  the  reaction 
proceeds  in  four  distinct  stages,  and  has  succeeded  in  preparing 
compounds  corresponding  with  all  these  stages  in  the  case  of 
glycerol.  W.  P.  S. 

The  Elimination  of  Furfuraldehyde  from  Oxycelluloses. 
The  Solubility  in  Alkali  and  the  Reduction  Capacity  of 
Oxycelluloses.  Carl  G.  Schwalbe  and  Ernst  Becker  ( Zellstoff 
u.  Papier ,  1921,  1,  100 — 103;  135 — 139). — The  yield  of  furfur¬ 
aldehyde  on  treatment  with  barium  hydroxide  is  not  a  characteristic 
property  of  oxycelluloses,  and  there  are  marked  differences  in 
their  copper  number,  acidity,  and  resistance  to  alkali.  The  values 
obtained  indicate  the  existence  of  two  classes  of  oxycelluloses,  in 
which  the  predominating  character  is  acidic  and  aldehydic  respec¬ 
tively,  whilst  the  former  character  is  almost  completely  lacking 
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in  the  hydrocelluloses.  Denitrated  wood  pulp  and  denitrated 
nitro-silk  (Chardonnet  silk)  have  the  chemical  character  of  the 
oxycelluloses  and  the  hydrocelluloses  respectively. 

Chemical  Abstracts. 

Physico-chemical  Characterisation  of  Lignin  from  Winter 
Rye  Straw.  Ernst  Beckmann,  Otto  Liesche,  and  Fritz  Leh¬ 
mann  (. Biochem .  1921, 121,  293—310;  cf.  A.,  1921,  i,  546).— The 
formula  C40H44O15  for  lignin  has  been  confirmed  in  a  number  of 
ways.  There  are  four  methoxyl  groups  present  and  on  benzoylation 
four  benzoyl  groups  enter  the  molecule.  The  sodium  salt  of  lignin 
contains  slightly  less  than  two  sodium  atoms.  The  molecular 
weight  in  phenol  and  in  boiling  acetic  acid  and  that  of  the  sodium 
salt  in  water  agrees  with  the  above  formula.  Conductivity  measure¬ 
ments  show  that  lignin  obeys  the  Ostwald  valency  rule,  H.  K, 

The  Lignin-like  Resins  and  Tannins  of  Spruce  Needles. 

A.  Cleve  von  Euler  ( Cellulosechemie ,  1921,  2,  128 — 135;  1922, 
3,  1 — 7;  cf.  A.,  1921,  i,  769,  849;  1922,  i,  100).— Powdered  spruce 
needles  were  exhaustively  extracted  with  93%  commercial  methyl 
alcohol  and  the  concentrated  extract  was  divided  into  three  fractions 
by  means  of  ether.  There  were  thus  obtained  :  “  crude  fat,’7 
soluble  in  ether,  “  molasses,77  the  brown,  aqueous  bottom  layer, 
and  “  crude  resin,”  an  intermediate  layer  soluble  in  alcohol  but 
not  in  ether.  The  crude  fat  contained,  besides  true  resins  and 
fats,  about  29%  of  humus-like  substances  classified  under  the  name 
of  abiephyllie  acids,  consisting  of  allied  derivatives  of  coniferyl 
aldehyde  more  or  less  condensed  and  partly  hydrogenised.  The 
crude  resin,  which  amounted  to  not  less  than  10%  of  the  weight 
of  the  needles,  might  be  described  as  a  hydrated  form,  partly 
hydrogenised,  of  lignin ;  that  is  to  say,  it  is  an  allied  substance, 
at  a  lower  stage  of  condensation  than  the  ordinary  lignin  of  wood. 
Its  composition,  C=60*6,  H=7*12%,  has  no  relation  to  that  of  a 
true  resin ;  it  is,  moreover,  extremely  susceptible  to  change,  either 
spontaneously  or  by  solution  in  alkali  and  reprecipitation  by  acid, 
giving  a  brownish-red  product  not  unlike  the  phlobaphens  derived 
from  tannic  acid.  The  alcoholic  solution  of  the  crude  resin  has  the 
property  of  precipitating  gelatin.  A  study  of  the  constituents  of 
the  “  molasses  ”  soluble  in  water  yielded  a  whole  series  of  definitely 
pronounced  tannins  which  have  been  fractionated  and  classified 
into  components  soluble  and  insoluble  in  ethyl  acetate,  some 
yielding  uncoloured  lead  salts  and  others  lemon-yellow  lead  salts. 
A  comparison  of  this  series  of  needle  tannins  with  the  series  of 
bark  tannins  studied  by  Etti  and  Bottinger  (Ber.,  22,  753 ;  23,  647) 
revealed  many  analogies.  The  spruce-needle  tannins  are  ketonic 
acids,  most  of  them  hydroaromatic,  related  to  ^-cumarylferulic 
acid  or  feruylferulic  acid  at  various  degrees  of  hydrogenation; 
derivatives  related  to  caffeic  acid  are  also  represented.  Those 
giving  colourless  lead  salts  and  insoluble  in  ethyl  acetate  are  richest 
in  hydrogen  and  those  giving  yellow  lead  salts  are  poorest. 
According  to  Klason’s  hypothesis  (A.,  1920,  i,  821),  (3-lignin  is  a 
ketonic  acid,  not  hydroaromatic,  but  otherwise  very  closely  related 
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to  this  series  of  water-soluble  spruce-needle  tannins.  The  author 
formulates  |3 -lignin  as  a  dihydro xyhydrocaffeylferulic  acid.  All 
these  tannins  and  P-lignin  are  built  up  from  more  or  less  hydro- 
genised  hydroxycinnamic  acids.  The  author  does  not  accept 
Klason’s  flavone  constitution  for  a-lignin;  he  regards  it  as  being 
very  similar  to  p -lignin,  but  built  up  from  more  or  less  hydrogenised 
hydroxycinnamic  acids  and  aldehydes;  the  abiephyllic  acids  are 
built  up  of  similar  aldehydes,  and  the  tannins  of  the  crude  resin 
of  similar  aldehydes  and  alcohols.  The  following  formula  might 
represent  a-lignin,  except  that  it  includes  two  hydroxyls,  instead 
of  one  as  determined  by  Klason, 

OMe-C6H3(OH)-CH2-CH2*CO-C6H2(OH)(OMe)-CH:CH*CHO, 
and  the  tannins  of  the  crude  resin  and  abiephyllic  acids  would  be 
derived  from  this  by  various  additions  of  H20  and  H2.  J.  F.  B. 

Preparation  of  Amines  from  Alcohols  and  Ammonia. 

Eugenie  Smolenski  and  Kazimir  Smolenski  (Roczniki  Chemji , 
1921,  1,  232 — 243). — When  the  vapours  of  methyl,  ethyl,  or  amyl 
alcohol  react  with  ammonia  in  the  presence  of  a  dehydrating  catalyst 
such  as  alumina  or  kaolin  at  about  300°,  a  satisfactory  yield  of 
primary,  secondary,  and  tertiary  amines  is  obtained.  In  the  case 
of  ethyl  alcohol,  secondary  products  consisting  of  ethylene  and 
ethyl  ether  are  also  obtained.  If  the  ratio  of  the  quantities  of 
alcohol  to  ammonia  is  about  2  mols  :  1  mol,  when  the  temperature 
is  kept  between  300°  and  330°,  a  good  yield  of  diethylamine  is 
obtained.  The  total  yield,  after  accounting  for  the  alcohol  which 
is  regained,  is  53%  of  amine,  25%  of  ether,  and  20%  of  ethylene. 
Under  the  same  conditions,  ethyl  ether  and  ammonia  also  give 
ethylamine.  Good  results  are  obtained  with  aromatic  compounds ; 
thus  aniline  and  methyl  alcohol  at  350°  in  the  proportion  of 
1  mol.  :  4  mols.  give  toluidines  and  xylidines,  but  if  the  temperature 
is  kept  below  330°  and  10 — 20%  of  a  salt  of  aniline  is  added,  the 
yield  of  the  homologues  of  aniline  is  practically  zero.  J.  F.  S. 

Action  of  some  Acylic  Halogenated  Derivatives  on  Hexa¬ 
methylenetetramine.  Marcel  Delepine  and  (Mme)  Pierre 
Jaffeux  (Bull.  Soc.  chim .,  1922,  [iv],  31,  108 — 112). — With  the 
exception  of  isopropyl  iodide,  secondary  and  tertiary  alkyl  haloids 
do  not  form  quaternary  ammonium  salts  with  hexamethylene¬ 
tetramine.  Primary  alkyl  haloids  do,  but  the  ease  of  the  action 
diminishes  as  the  molecular  weight  increases.  Alkyl  haloids  having 
the  same  molecular  weight  but  differing  in  the  branching  of  the 
chain  differ  in  their  reactivity.  W.  G. 

Condensation  Products  from  Acid  Haloids .  IX.  Ketenium 
Compounds.  E.  Wedekind  and  Cl.  Weinand  ( Ber .,  1922, 55,  [B], 
60 — 68 ;  cf.  Wedekind  and  Miller,  A.,  1909,  i,  459). — It  has  been  shown 
previously  that  ^sobutyryl  chloride  and  phenylchloroacetyl  chloride 
are  converted  by  triethylamine  into  dimethylketentriethylium, 
CMe2.'CO,NEt3,  and  phenylchloroketentriethylium,  CPhClICCbiNiEtg. 
The  similar  reactions  with  chloroacetyl  chloride,  bromoaeetyl 
chloride,  and  di chloroacetyl  chloride  are  now  described.  For  this 
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type  of  compound  the  constitutions  NEt3<C  i  2  and  NEt3<C  i 

vU  V^«OJl\'2 

have  been  advanced  tentatively.  The  first  of  these,  however, 
is  excluded  by  the  observation  that  dimethylketentriethylium 
is  smoothly  hydrogenated  in  the  presence  of  platinum  black 


to  isobutaldehyde  and  triethylamine  :  NEt3<C 


O 

C.’CMe, 


(NEt3<^V  \ — >-  CHMe2*CHO+NEt3.  The  incapabihty  of 

\  CH*CHMe2/ 

existence  of  the  assumed  intermediate  compound,  combined  with 
the  improbability  of  the  direct  addition  of  a  saturated  tertiary 
amine  at  a  C— 0  group,  cause  the  authors  to  prefer  the  subsidiary 
valency  formula,  CIt2ICIO  .  .  .  NAlk3.  An  explanation  is  thereby 
afforded  of  the  inability  of  the  pre-formed  keten  to  combine  with 
triethylamine,  since  it  is  probable  that  in  it  the  subsidiary  valencies 
have  to  some  extent  compensated  one  another. 

[With  M.  Miller.] — Solutions  of  the  requisite  acid  chloride  and 
triethylamine  are  gradually  mixed,  when  a  violent  reaction  occurs ; 
the  product  is  filtered  and  the  residue  extracted  with  benzene, 
whereby  triethylamine  hydrochloride  remains  undissolved.  The 
ketenium  compound  is  isolated  by  distillation  of  the  residue  left 
after  removal  of  the  solvent  from  the  filtrate  under  diminished 
pressure.  The  yields  are  small. 

Chloroketentriethylium ,  CHClICO,NEt3,  is  an  almost  colourless 
liquid,  b.  p.  120 — 125°/10  mm.  Bromoketentriethylium ,  a  pale 
yellow  liquid,  b.  p.  128 — 129-5°/18  mm.,  is  transformed  by  hydro¬ 
chloric  acid  at  135°  into  triethylamine  hydrochloride  and  bromo- 
acetic  acid.  It  cannot  be  hydrogenated  in  the  presence  of  palladium, 
towards  which  it  behaves  as  a  poison.  Dichloroketentriethylium  is  a 
golden-yellow  liquid,  b.  p.  142 — 145°/18  mm.  It  is  decomposed 
by  alcoholic  potassium  hydroxide  solution  with  quantitative  pro¬ 
duction  of  potassium  chloride;  carbon  monoxide  is  not,  however, 
evolved.  H.  W. 


The  Action  of  Amino-acids  on  Sugars.  L.  Grunhtjt  and 
J.  Weber  (Biochem.  Z 1921,  121,  109 — 119). — The  interaction 
between  various  amino-acids  and  sugars  with  special  reference  to 
melanoidin  formation  has  been  followed  by  a  study  of  the  formol 
titration,  the  optical  activity,  and  reducing  power.  The  reaction 
is  in  general  very  complex,  and  varies  from  case  to  case.  H.  K. 

Alkylation  of  the  Anhydrides  of  Amino-acids.  P.  Karrer, 
Ch.  Granacher,  and  A.  Schlosser  ( Hclv .  Chim .  Acta,  1922,  5, 
139 — 141 ;  cf.  Sasaki  and  Hashimoto,  this  vol.,  i,  56). — Sarcosine 
anhydride  is  obtained  in  more  than  50%  yield  by  the  protracted 
action  of  methyl  iodide  on  the  silver  salt  of  glycine  anhydride. 
An  attempt  to  prepare  the  silver  salt  of  leucine  anhydride  by  the 
method  used  for  the  corresponding  glycine  compound  was  un¬ 
successful. 

In  general,  very  marked  differences  are  found  in  the  behaviour 
of  the  anhydrides  of  various  amino-acids  for  which,  at  present,  a 
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satisfactory  explanation  cannot  be  given.  Thus,  for  example, 
glycine  anhydride  and  phenylalanine  anhydride  give  sparingly 
soluble  additive  compounds  with  solutions  of  calcium  chloride  in 
alcohol,  but  this  behaviour  is  not  exhibited  by  leucine  anhydride. 

H.  W. 

Monochlorocarbamide.  Preparation  of  Chlorohydrins  by 
its  Action  on  Ethylenic  Hydrocarbons.  Andre  Det(Euf  (Bull. 
Soc.  chim .,  1922,  [iv],  31,  102 — 108). — Monochlorocarbamide  may 
be  obtained  by  the  action  of  chlorine  on  carbamide  in  the  presence 
of  a  small  amount  of  water  at  0°.  By  this  method  a  certain  amount 
of  carbamide  hydrochloride  is  also  formed.  The  chlorocarbamide 
may  be  obtained  in  approximately  20%  solution  by  passing  chlorine 
through  a  solution  of  120  grams  of  carbamide  in  60  grams  of  water 
at  0°,  in  which  60  grams  of  powdered  marble  is  suspended,  until 
the  theoretical  amount  of  chlorine  is  taken  up.  The  solution  is 
then  filtered.  Such  a  solution,  after  the  addition  of  5%  of  acetic 
acid,  readily  reacts  with  ethylenic  hydrocarbons,  giving  the  corre¬ 
sponding  chlorohydrins.  For  the  latter  action  to  take  place,  the 
solution  of  chlorocarbamide  must  be  acid  either  from  the  addition 
of  acetic  acid  or  from  the  presence  of  carbamide  hydrochloride. 

W.  G. 

Preparation  of  Thiocarbamides.  The  Goodyear  Tire 
and  Rubber  Co.  (Brit.  Pat.  164326). — In  the  preparation  of  sub¬ 
stituted  thiocarbamides  by  the  action  of  carbon  disulphide  on  a 
primary  amine,  the  speed  of  the  reaction  is  greatly  increased  and 
a  product  of  greater  purity  is  obtained  if  the  reaction  is  carried 
out  at  a  temperature  above  the  boiling  point  of  carbon  disulphide, 
but  below  that  of  the  amine,  by  passing,  for  example,  the  super¬ 
heated  vapours  of  carbon  disulphide  into  the  amine  previously 
heated  to  the  desired  temperature.  G.  F.  M. 

Isomeric  Citraconyl  Hydrazides.  Frederick  Daniel 
Chattaway  and  Deric  William  Parkes  (T.,  1922, 121,  283 — 288). 

Simultaneous  Reduction  and  Oxidation.  III.  Trans¬ 
formation  of  Halogenaldehydes  into  Aldehydes  and  Acids 
through  Ketenes.  Arthur  Kotz  and  H.  Rathert  ( J.  pr.  Chem., 
1921,  [ii],  103,  227—240;  cf.  A.,  1913,  i,  1309;  1915,  i,  208).— 
j3p-Dichloro-a-acetoxyacrylonitrile  when  hydrolysed  with  strong 
sulphuric  acid  in  the  cold,  gives  fifi-dichloro-u-acetoxy acrylamide, 
CC12IC(OAc)*CO*NH2,  needles,  m.  p.  122 — 123°.  The  nitrile  on 
boiling  with  water  gives  dichloroacetic  acid,  acetic  acid,  and 
hydrogen  cyanide,  and  when  heated  with  ethyl  alcohol  at  150°,  it 
gives  dichloroacetic  acid,  acetic  ester,  and  hydrogen  cyanide.  It 
also  reacts  readily  with  aniline  to  give  the  corresponding  anilides 
and  hydrogen  cyanide,  and  not  dichloroketen.  Ethyl  p-dichloro- 
a-ethoxyacrylate,  on  the  other  hand,  gives  on  boiling  with  water 
dichloroacetaldehyde,  alcohol,  and  carbon  dioxide.  Dichloro- 
acetoxyacrylonitrile,  on  reduction  with  hydrogen  in  presence  of 
colloidal  palladium  or  platinum  black,  gives  fifi-dichloro-oc-acetoxy 
propionitrile,  CHC12*CH(OAc)*CN,  b.  p.  42 — 43°/6  mm.,  and  with 
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dry  hydrogen  chloride  it  gives  a$$-trichloro-vL-acetoxypropionitrilet 
CHC12*CC1(OAc)*CN,  b.  p.  202°,  which  on  hydrolysis  gives  di- 
chloroacetic  acid,  hydrogen  chloride,  and  hydrogen  cyanide,  thus 
proving  its  structure.  Dichloroacetoxyacrylonitrile,  with  alcoholic 
hydrogen  chloride,  gives  the  hydrochloride  of  the  iminoether  of 
ufifi-trichloro- a- acetoxy acetic  acid ,  CCl2H*CCl(OAc)*C(OEt).'NH,HCl, 
m.  p.  93 — 94°.  Bromoacetaldehyde,  when  heated  in  a  sealed  tube 
with  triethylamine,  gives  diketocycZobutane,  b.  p.  125 — 126°. 
Chloral  does  not,  under  similar  conditions,  eliminate  hydrogen 
chloride  and  give  dichloroketen.  W.  O.  K. 


Aliphatic  Diazo-compounds.  XXIV.  Organic  Phosphorus 
Compounds.  VI.  Preparation  and  Reactions  of  Phos- 
phazines.  H.  Staudinger  and  G.  Luscher  (Helv.  Ghim.  Acta , 
1922,  5,  75 — 86). — A  continuation  of  the  work  of  Staudinger  and 
Meyer  (A.,  1920,  i,  105).  The  aliphatic  diazo-compounds  do  not 
exhibit  great  differences  in  the  readiness  with  which  they  combine 
with  tertiary  phosphines  to  give  phosphazines.  The  latter  are 
hydrolysed  with  greater  or  less  readiness  by  water  into  hydrazones 
and  phosphine  oxides.  They  all  decompose  with  evolution  of 
nitrogen  when  heated,  but  the  formation  of  phosphinemethylenes 
thereby  is  not  observed  except  in  the  case  of  triphenylphosphine  - 
benzophenoneazine  (loc.  cit.).  Clear  proof  is  adduced  that  the 
initial  change  consists  of  a  dissociation  of  the  compound  into  its 
constituents,  since  volatile  diazo-compounds  can  be  distilled  un¬ 
changed  from  the  difficultly  volatile  triphenylphosphine  when  the 
compounds  are  heated  carefully  in  a  vacuum. 

Triphenylphosphinebenzilazine ,  PPh3!N*NICPhBz,  a  yellow,  crystal¬ 
line  powder,  m.  p.  115 — 117°  (decomp.),  is  obtained  in  83%  yield 
by  mixing  benzoylphenyldiazomethane  and  triphenylphosphine  in 
ethereal  solution.  It  is  hydrolysed  readily  by  alcohol  (90%)  to 
triphenylphosphine  oxide  and  benzilhydrazone.  It  is  decomposed 
by  heat  in  a  complicated  manner,  giving  nitrogen,  triphenylphos¬ 
phine,  triphenylphosphine  oxide,  possibly  benzonitrile,  and  a  dark 
brown  resin. 

Ethyl  triphenylphosphineglyoxylate-azine  [from  triphenylphos¬ 
phine  and  ethyl  diazoacetate  (cf.  Staudinger  and  Meyer,  loc.  cit.)] 
is  hydrolysed  with  great  readiness  to  triphenylphosphine  oxide 
and  ethyl  a?^i-glyoxylatehydrazone,  m.  p.  38°,  thus  indicating 


the  anti- configuration, 


COoEt-CH 


n  *N:pPhc 


for  the  phosphazine.  It 


decomposes  at  200°  with  liberation  of  about  half  the  total  quantity 
of  nitrogen;  when  distilled  at  140°  in  a  vacuum,  it  yields  ethyl 
diazoacetate  and  triphenylphosphine. 

Triphenylphosphine  and  methyl  benzoyldiazoacetate  react  with¬ 
out  development  of  heat  to  give  the  phosphazine , 

PPh3:N-N:C(C0Ph)-C02Me, 

a  pale  yellow,  crystalline  powder,  m.  p.  132*5 — 133°  (decomp.). 
It  is  converted  by  alcohol  (90%)  into  the  substance ,  C28H2504N2P, 
m.  p.  95*5— 96*5°.  It  gives  nitrogen,  triphenylphosphine,  triphenyl¬ 
phosphine  oxide,  and  resinous  matter  when  heated. 
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Triphenylphosphine  and  methyl  cinnamoyldiazoacetate  yield  the 
phosphazine ,  PPh3!N*NIC(C02Me),C0,CHICHPhJ  a  pale  yellow  solid, 
m.  p.  174°. 

Ethyl  triphenylphosphineacetylglyoxylate-  azine, 

PPh3:N-N:CAe-C02Et, 

yellow  crystals,  m.  p.  90°,  is  hydrolysed  readily  by  atmospheric 
moisture.  It  decomposes  completely  when  heated  under  atmo¬ 
spheric  pressure ;  it  regenerates  its  components  when  heated  in  a 
vacuum. 


Triphenylphosphine  and  ethyl  diazomalonate  react  comparatively 
slowly  to  give  the  phosphazine ,  PPh3IN*NIC(C02Et)2,  almost  colour¬ 
less  crystals,  m.  p.  128°  (decomp.).  It  is  very  sensitive  towards 
moisture  and  is  hydrolysed  readily  to  ethyl  mesoxalatehydrazone 
and  triphenylphosphine  oxide.  Towards  heat,  it  behaves  in  the 
same  manner  as  the  preceding  compound.  The  corresponding 
phosphazine ,  PPh3IN*N.‘C(C02Me)2,  a  pale  yellow,  crystalline  mass, 
m.  p.  about  92°,  crystallises  more  readily  than  the  ethyl  compound, 
but,  like  the  latter,  is  extremely  sensitive  to  moisture.  It  dis¬ 
sociates  into  its  components  when  heated  in  an  absolute  vacuum. 

Triphenylphosphine  and  benzoylacetyldiazomethane  give  the 
phosphazine ,  PPh3!N*NiCAcBz,  dark  yellow  crystals,  m.  p.  128°, 
which  is  hydrolysed  by  boiling  dilute  alcohol  with  the  formation 
of  benzoylacetyllcetonehydrazone ,  NH2*NICAcBz,  colourless  crystals, 
m.  p.  Ill — 112°;  it  decomposes  completely  when  heated. 

Triphenylphosphinedinitroquinoneazine  (annexed  formula),  bril- 

C'N’N'PPh  re(^  crystals>  decomp,  about  194°,  is  pre¬ 
ys'  '  3  pared  from  its  components  in  chloroform  solu- 

]CX)  tion.  Relatively,  it  is  an  extremely  stable 

N02!!  JN 02  substance,  possibly  owing  to  its  sparing  solu- 

*  bility ;  protracted  heating  with  aqueous  alcohol 
converts  it  into  triphenylphosphine  oxide  and  smeary  products. 

Further  investigation  of  the  decomposition  of  triphenylphos- 
phinefluorenoneazine  by  heat  has  shown  that  the  main  product  is 
the  ketazine,  m.  p.  264° ;  triphenylphosphinediphenylenemethylene, 
m.  p.  274°,  is  produced  in  minor  amount,  but  the  method  is  unsuit¬ 
able  for  its  preparation  for  this  reason,  and  also  because  of  the 
difficulty  of  separating  it  from  the  ketazine  by  crystallisation. 

H.  W. 


Aliphatic  Diazo-compounds.  XXV.  Ketens.  XXXVIII. 
Aliphatic  Diazo-compounds  and  Ketens.  H.  Staudinger 
(Helv.  Chim.  Acta ,  1922,  5,  87 — 103). — A  theoretical  paper.  Further 
investigation  has  led  the  author  to  modify  his  view  of  the  consti¬ 
tution  of  the  aliphatic  diazo-compounds  (A.,  1916,  i,  847),  which 
are  now  formulated  in  accordance  with  the  manner  proposed  by 
Angeli  and  Thiele.  Compounds  with  the  group  IN:N,  which  are 
derived  from  the  unsaturated  nitrogen  molecule,  are  termed  azens. 
This  class  of  compound  shows  a  great  variety  of  chemical  actions, 
some  of  which  are  common  to  all  members  of  the  class,  whereas 
others  are  limited  to  particular  members.  The  observations  may 
be  explained  by  the  assumption  that  the  azens  contain  two  re- 
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active  points,  as  indicated  by  the  schemes  AIN:N<  and  A!N:N, 

i  • 

respectively.  Reactions  occurring  at  the  terminal  nitrogen  atom 
(first  scheme),  such  as  the  addition  of  phosphines,  reduction  of 
aliphatic  diazo-compounds  and  azides  and  addition  of  Grignard’s 
reagents,  are  common  to  all  azens,  since  an  alteration  in  the  nature 
or  substitution  of  the  first  atom  has  relatively  little  influence  on 
the  third  atom.  Great  differences  in  the  reactivity  of  the  different 
azens  are  observed,  on  the  other  hand,  in  many  reactions  which 
are  considered  to  be  based  on  compounds  formulated  in  accord¬ 
ance  with  the  second  scheme;  instances  are  afforded  by  (1)  the 
addition  of  unsaturated  compounds  which  is  presumed  to  occur 

thus,R2C—  NEEN+A=B  - 


R  C — N=N 

*  i  i 


RoC^* 


A- 


-B 


i  ;  (2)  the  action 

B 


of  compounds  HR  (acids,  water,  alcohols,  and  amines)  proceeding 

according  to  the  scheme  R2C— NEEN+HC1  — y  — > 

l  i  Cl 


R2CHC1+N2 ;  (3)  the  addition  of  halogen,  acid  chloride,  or  nitrogen 
dioxide.  Reduction  may  occur  in  accordance  with  either  scheme, 
the  course  of  the  changes  being  dependent  on  the  particular  azen 
and  the  reducing  agent  employed.  A  number  of  reactions  cannot 
be  explained  by  either  scheme ;  in  all  of  these  the  azens  react  with 
salts. 

Carbonylen  compounds  resemble  the  azens  closely  in  their 
general  reactions,  which  may  be  referred  to  the  two  schemes 

3  2  1 

R2C— C— O,  R-X— C— O  or  R2C=C=0<,  R-N— C— 0<  and 

R2c=c=0,  R*N— C— O.  Those  occurring  in  accordance  with  the 

i  *  *  « 

first  scheme  are  but  little  affected  by  substituents  at  the  third 
atom,  and  are  exemplified  by  the  action  with  phosphineimines, 
CH2=C=0+PR3=NPh  CH2:c:NPh+PR30,  the  addition  of 

tertiary  phosphines,  CPh2=C— 0<'+PEt3 — >  CPh2— C- O— PEt3, 
and  the  action  of  compounds  of  the  type  HR,  such  as  water,  alcohol, 
acids,  and  primary  and  secondary  amines.  Reactions  occurring 
in  accordance  with  the  second  scheme  are  affected  greatly  by  the 
presence  of  substituents  at  atom  3 ;  typical  instances  are  afforded 
by  the  behaviour  towards  oxygen  and  unsaturated  compounds  such 
as  ethylene  derivatives,  Schiff’s  bases,  carbonyl  compounds, 
thioketones,  and  nitroso- compounds,  by  the  polymerisation  of 
ketens  and  by  the  decomposition  of  carbonylens  by  heat. 

The  similarity  of  azens  and  carbonylens  extends  to  colour  and 
to  absorption  spectrum.  Further  consideration  of  unsaturated 
substances  leads  to  the  recognition  of  the  existence  of  two  distinct 
groups,  which  are  influenced  differently  by  substituents,  frequently 
in  a  reversed  direction;  one  class  includes  the  ketens  and  diazo- 
compounds,  whereas  the  other  comprises  the  carbonyl  compounds 
and  their  nitrogenous  derivatives,  such  as  the  hydrazones,  Schiff’s 
bases,  ketazines,  and  phosphazines.  These  differences  are  most 
readily  explained  in  accordance  with  Thiele’s  theory  of  partial 
valencies.  In  the  cases  of  the  highly  reactive  o- diketones  and 


i.  240 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


unsaturated  ketones,  there  is  a  strengthened  partial  valency  at 
the  end  of  the  conjugated  system  0=C — C~0,  which  accounts  for 

both  the  increase  in  the  colour  and  enhanced  activity.  In  the 
less  reactive  carbonyl  substituted  ketens  and  carbonyl  substituted 
and  unsaturated  diazo- compounds,  conjugation  influences  the 
second  atom,  which  has  but  little  effect  on  the  reactivity,  whereas 
the  third  atom  is  weakened  in  its  action  by  the  neutralisation  of  the 
partial  valencies,  thus  0=C — C=C~0  and  0“C — C—NEEN  in¬ 
stead  of  R2C~C— 0  and  R2C~N=N,  respectively"'"  H.  W. 

• . .1  [ . { 

Ketens.  XXXIX.  Aliphatic  Diazo-compounds.  XXVI. 
Behaviour  of  Ring1  Systems.  H.  Staudinger  (Helv.  Chim. 
Acta,  1922,  5,  103 — 108). — A  general  review  of  the  stability  of 
cyclic  compounds  formed  from  carbonylens  and  azens  and 
unsaturated  substances. 

The  four-membered  rings,  obtained  in  large  number  from  di- 
phenylketen  and  unsaturated  compounds,  are  shown  in  tabular 
form;  a  general  conception  of  the  dependence  of  stability  of  these 
structures  on  the  members  of  the  ring  cannot  be  given,  but  the 
effect  of  substituents  is  very  marked.  Five-membered  rings  are 
formed  from  azens  and  unsaturated  compounds,  which,  in  general, 
are  exceedingly  unstable  and  immediately  lose  nitrogen,  with  the 
production  of  three- membered  rings.  The  five -atom  rings  contain¬ 
ing  one  double  bond  are  less  stable  than  similar  rings  with  two 
double  bonds.  Heterocyclic  rings  containing  three  atoms  are  less 
stable  than  the  trimethylene  derivatives;  the  influence  of  substi¬ 
tuents  is  very  marked,  and  requires  further  investigation. 

H.  W. 

A  New  Process  for  the  Preparation  of  Cadmium  Dimethyl. 

E.  de  Mahler  (Bull,  Soc.  chim,,  1922,  [iv],  31,  125). — Cadmium 
iodide  and  magnesium  methyl  iodide  readily  react  in  ethereal 
solution  at  the  ordinary  temperature,  giving  cadmium  dimethyl 
and  magnesium  iodide.  The  cadmium  dimethyl,  b.  p.  105°/760  mm., 
is  readily  separated  by  fractional  distillation.  W.  G.  . 

Stereoisomerism  of  Cyclic  Hydrocarbons.  A.  Skita  and 
A.  Schenck  (Ber.,  1922,  55,  [2?],  144 — 152). — If  Auwer’s  hypothesis 
(A.,  1920,  i,'  721)  that  the  reduction  of  aromatic  hydrocarbons  by 
Sabatier's  method  and  in  the  presence  of  platinum  leads  to  the 
formation  of  trans -  and  ci s- derivatives  respectively  is  correct,  it 
must  be  possible  to  prepare  a  large  number  of  previously  unknown 
cyclic  hexamethylenes  by  the  latter  process.  For  this  purpose, 
a  modification  of  the  catalyst  is,  however,  necessary,  since  the 
addition  of  water,  which  is  necessary  for  the  solution  of  the  catalyst 
protected  by  gum  arabic,  causes  the  separation  of  the  hydrocarbon. 
A  glacial  acetic  acid  reversible  platinum  colloid  in  which  the 
metal  is  deposited  on  pure  gelatin  has  therefore  been  introduced 
(the  details  of  the  preparation  will  be  described  later),  with 
which  it  is  possible  to  secure  the  smooth  reduction  of  benzenoid 
hydrocarbons  to  hexamethylenes. 
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Reduction  of  the  three  xylenes  is  effected  by  dissolving  the 
hydrocarbon  in  glacial  acetic  acid  and  adding  successively  solutions 
of  chloroplatinic  acid  and  gelatin  in  glacial  acetic  acid  and  colloidal 
platinum  solution;  hydrogenation  is  completed  rapidly  at  80° 
under  an  excess  pressure  of  three  atmospheres.  In  each  case  a 
mixture  is  obtained  which  is  separated  by  repeated  fractional 
distillation  into  its  components,  the  purity  of  which  is  controlled 
by  observation  of  the  molecular  coefficient  of  refraction.  The 
following  constants  are  recorded :  lc  :  2c-dimethylcyc\ohexaney 
b.  p.  126-5°,  df  0-786,  rif  1-43114;  lc  :  2*-dimethylcyc/ohexane. 
b.  p.  124°,  df  0-780,  rif  1-43037 ;  lc  :  3c-dimethylcyc\ohexaney  b.  p. 
121-5°,  df  0-775,  rif  1-42609;  lc :  3*-dimethylc^cfohexane,  b.  p. 

119°,  df  0-772,  rif  1-42470;  lc  :  ^c-dimethylcyc\ohexaney  b.  p. 

121-5,  df  0-773,  rif  1-42300;  lc :  4*-dimethylcycfohexane,  b.  p. 

119-5°,  df  0-769,  nf  1-42095.  The  constants  of  the  £raws-series 

are  identical  with  those  of  the  products  obtained  by  von  Auwers 
by  Sabatier’s  method.  _p-Cymene  is  reduced  exclusively  to 
lc -methyl- 4:c-isopropy  Icy  clohexane,  b.  p.  168-5°,  df  0-816,  rif  1-45149. 

lc :  2C  :  4c-TetramethylcycZohexane,  b.  p.  146°,  df  0-790,  rif  1-43314, 
is  obtained  a  sole  product  of  the  reduction  of  fcumene  by  the  new 
process;  it  is  identical  with  the  substance  obtained  recently  (A., 
1919,  i,  578)  by  the  catalytic  reduction  of  i//-cumenol  in  acid  solution, 
and  differs  markedly  from  the  lc  :  2C  :  4^-isomeride  obtained  by 
von  Auwers  by  Sabatier’s  method.  The  lc  :  2l  :  4 -isomeride,  b.  p. 
140°,  df  0-774,  rif,  1-42916  is  prepared  by  the  reduction  of  tetra- 
hydro-i//-cumene  (from  c^-l-hydroxy-ci$-2  :  4  :  5-trimethylci/cZo- 
hexane)  with  sodium  and  alcohol. 

The  differences  observed  with  the  cyc/ohexenes  are  similar  to 
those  with  the  saturated  cyclic  hydrocarbons.  Thus  the  1:2:4- 
trimethylcyeZohexene  derived  from  cis-l-hydroxy-cis-2  :  4  :  5-tri- 
methylcycfohexane  in  contrast  to  the  stereoisomeric  hydrocarbon 
obtained  by  von  Auwers  (loc.  cit.)  by  Sabatier’s  method  has  a 
pronounced  cis-form,  the  constants  being  b.  p.  147°,  df  0-814, 
rif  1-44905  for  the  former  and  b.  p.  145°,  df  0-805,  rif  1-44820 
for  the  latter. 

ciVl-Hydroxy-cis-2  :  4  :  5-trimethylcycfohexane  is  converted  into 
the  corresponding  ketone,  which  is  converted  by  magnesium  methyl 
iodide  into  the  tertiary  alcohol ;  the  latter  is  transformed  by  phos¬ 
phorus  pentachloride  into  a  tetrahydrodurene ,  b.  p.  169°,  df  0-828, 
rif  1-46053.  In  all  probability  it  is  the  lc :  2C :  4  :  5-compound, 
whereas  the  isomeride,  b.  p.  166°,  df  0-817,  rif  1-45722,  obtained 
by  von  Auwers  by  Sabatier’s  method,  has  the  lc  :  2l  :  4  :  5-con¬ 
figuration.  H.  W. 

Action  of  Sodium  Sulphite  on  Nitrobenzene.  Seyewetz 
and  Vignat  ( Compt .  rend.,  1922,  174,  296 — 299). — When  nitro¬ 
benzene  in  suspension  is  boiled  with  a  10 — 20%  solution  of  sodium 
sulphite,  it  gradually  disappears,  the  solution  becoming  orange- 
coloured  and  ammonia  being  evolved.  From  the  solution,  a 
compound  can  be  isolated  which  is  apparently  identical  with 
4-aminophenol-3-sulphonic  acid  (cf.  Schultz  and  Stable,  A.,  1904, 
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i,  597).  Phenylhydroxylaminesulphonic  acid  is  probably  formed 
as  an  intermediate  product,  and,  being  unstable,  is  transformed 
into  the  aminophenolsulphonic  acid.  The  coloration  is  probably 
due  to  the  formation  of  an  azoxybenzene,  and  may  be  suppressed  by 
adding  sodium  hydrogen  carbonate  to  the  sulphite  solution. 

W.  G. 

The  Products  of  Nitration  of  Toluene.  William  Howieson 
Gibson,  Rebecca  Duckham,  and  Ruth  Fairbairn  (T.,  1922, 
121,  270—283). 

Reductions  with  Titanium  Trichloride.  Hans  Rathsburg 
(Ber.,  1921,  54,  [13],  3183 — 3184). — The  following  nitro -compounds 
are  completely  reduced  by  titanium  trichloride  according  to  the 
method  of  Knecht  and  Hibbert  in  boiling,  concentrated  hydro¬ 
chloric  acid  solution  in  a  current  of  carbon  dioxide  :  s-chloro- 
trinitrobenzene,  trinitroresorcinol,  trinitrophenylhydroxylamine, 
picramide,  m-dinitro-o-dinitrosobenzene,  picramic  acid,  tetra- 
nitrophenol  (+4H20),  trinitrophloroglucinol  (+4H20).  Over¬ 
reduction  is  observed  with  hexanitrotetrahydroxydiphenyl.  If 
account  is  taken  of  the  partial  reduction  of  other  groups  which 
are  present  in  addition  to  the  nitro-radicles,  trinitrophenyldiazo- 
imide,  dinitrodiazophenol  anhydride,  and  the  substance,  C3H606N6, 
from  hexamethylenetetramine  can  be  reduced  smoothly  in  accord¬ 
ance  with  the  schemes  : 

(i)  C6H2(N02)3N3+20TiCl3  — ^  C6H2(NH2)3-N(NH)2 ; 

(ii)  C6H20(N02)2-N2+13TiCl3  C6H20(NH2)2-N-NH2 ; 

(iii)  C3H6N3(N02)3+12TiCl3  ->  C3H6N6. 

Complete  reduction  occurs  also  with  the  following  salts  and  salt¬ 
like  compounds,  a  disturbing  influence  due  to  the  metallic  ion 
not  being  observed  :  lead  styphnate  (+1H20),  lead  picrate,  and 
the  potassium  compounds  of  dinitrodinitrosobenzene  (+0-25H2O) 
and  tetranitrophenol  (  +  1H20).  H.  W. 

The  Electrochemical  Oxidation  of  o-Toluenesulphonamide. 

Fr.  Fichter  and  Hans  Lowe  (Heiv.  Chim.  Acta ,  1922,  5,  60 — 
69). — An  examination  of  the  possibility  of  converting  o-toluene¬ 
sulphonamide  into  £‘  saccharin  55  by  electrochemical  oxidation. 

Electrolysis  of  solutions  of  o-toluenesulphonamide  in  an  excess 
of  aqueous  sodium  hydroxide  at  platinum,  nickel,  or  copper  anodes 
(cf.  D.R.-P.  85491)  does  not  lead  to  the  formation  of  more  than 
slight  traces  of  “  saccharin  ”  ;  the  sulphonamide  appears  to  be 
completely  decomposed  with  the  formation  of  sodium  sulphate  as 
the  sole  isolable  product. 

Electrolysis  of  o-toluenesulphonamide,  partly  suspended  and 
partly  dissolved  in  0*5  A- sulphuric  acid,  at  60°  with  anodes  of 
platinum  gauze,  graphite,  or  lead  coated  with  lead  peroxide  in  a 
divided  cell  in  which  the  cathode  is  formed  of  a  lead  cylinder  im¬ 
mersed  in  2A- sulphuric  acid  causes  the  separation  of  ammonia, 
which  is  not  due  to  hydrolysis  and  the  production  of  small  quantities 
of  “  saccharin.5 ’  It  is  thus  shown  to  be  possible  to  oxidise  the 
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methyl  to  the  carboxy-group.  For  the  successful  production  of 
“  saccharin,5’  however,  it  is  necessary  to  secure  the  smooth  oxidation 
of  the  methyl  radicle  and  to  protect  the  sulphonamide  group  during 
the  process  so  as  to  secure  the  ultimate  formation  of  the  sulphon- 
imide  ring.  The  first  point  is  investigated  by  examining  the 
oxidation  of  o-toluenesulphonic  acid  in  0-5A- sulphuric  acid  solution 
at  a  rotating  anode  of  lead  covered  with  lead  peroxide.  It  is 
found  that  the  substance  is  not  transformed  smoothly  into  o-sulpho- 
benzoic  acid.  A  portion  of  it  is  oxidised  to  phenolic  substances 
which  still  contain  the  sulphonic  group;  according  to  analyses  of 
the  barium  salts,  the  phenolic  substances  and  the  products  which 
are  not  precipitable  with  lead  acetate  are  sulphocarboxylie  acids. 
The  electrolytic  oxidation  of  o-toluenesulphonic  acid  proceeds 
therefore  beyond  the  o-sulphobenzoic  acid  stage,  and,  for  the 
preparation  of  4 4  saccharin,55  it  is  necessary  to  protect  the  oxidised 
product  by  ring  closure  immediately  the  methyl  is  converted  into 
carboxyl.  Electrolysis  of  benzenesulphonamide,  o-toluenesulphon- 
amide,  and  “  saccharin  ”  in  0-5  A- sulphuric  acid  solution  at  a 
platinum  gauze  anode  proves  that  neither  the  sulphonamide  nor  the 
sulphonimide  group  is  stable  under  these  conditions.  These  groups, 
however,  can  be  considerably  protected  by  the  use  of  ammoniacal 
solutions  in  which  the  ammonia  functions  as  “  relative  depolariser  ”  ; 
thus,  o-toluenesulphonamide  is  converted  in  4 A- ammoniacal  solu¬ 
tion  in  the  presence  of  ammonium  sulphate  at  40°  and  at  a  platinum 
gauze  anode  into  <c  saccharin,”  the  material  yield  being  43*7% 
and  the  current  yield  9-2%.  The  most  favourable  results,  however 
(material  yield  75*4%,  current  yield  42-6%),  are  obtained  by  the 
electrolysis  of  o-toluenesulphonamide  dissolved  and  suspended  in 
2A-sodmm  carbonate  solution  at  about  60°  with  a  platinum  gauze 
anode  and  rotating  lead  cathode,  which  secures  efficient  agitation 
of  the  mixture ;  a  porous  cell  is  unnecessary.  The  success  of  the 
method  does  not  depend  on  the  intermediate  formation  of  potassium 
percarbonate.  H.  W. 


Theory  of  the  cis-trans-Isomerism  of 
thalene.  Ernst  Mohr  (Ber.}  1922,  55,  [A], 
statter  and  Waldschmidt-Leitz,  in  a  recent 
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Decahydronaph- 

230— 231).— Will- 
discussion  of  the 
theoretically  possible 
number  of  isomerides  in 
completely  hydrogenated 
naphthalene  derivatives, 
have  expressed  the  opinion 
that  only  the  cis-form  (I) 
is  capable  of  existence  (A., 
1921,  i,  667).  Since,  how¬ 
ever,  the  author  has  been 


able  to  construct  a  model  for  both  cis-  and  £ran$-tetrahydronaph- 
thalene  (II)  which  is  completely  free  from  strain  (cf.  A.,  1919,  ii, 
229),  he  considers  that  the  ultimate  experimental  realisation  of  the 
tfraws-isomeride  is  possible.  H.  W. 
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Certain  Chloronaphthalene  Derivatives.  P.  Fried  lander, 
S.  Karamessinis,  and  0.  Schenk  ( Ber .,  1922,  55,  [2?],  45 — 52). — 
The  chlorination  of  nitronaphthalenesulphonic  acids  leads  to  the 
elimination  of  the  snlphonic  group  which  ^replaced  by  chlorine. 
The  reaction  is  not  quite  quantitative,  since,  even  with  the  calcu¬ 
lated  quantity  of  the  reagents,  a  certain  amount  of  oxidation  occurs, 
leading  apparently  to  the  production  of  chloroquinones,  which, 
however,  are  readily  separated  from  the  chloronitronaphthalenes 
by  means  of  alkali. 

Gradual  addition  of  an  aqueous  solution  of  sodium  chlorate  at 
90 — 95°  to  a  solution  of  sodium  l-nitronaphthalene-5-sulphonate 
in  aqueous  hydrochloric  acid  yields  5- chloro-1 -nitronaphthalene, 
almost  colourless  needles,  m.  p.  111° ;  it  is  preferable  to  remove  the 
chloronitronaphthalene  from  the  mixture  as  it  is  formed  by  means 
of  di-(tri-)chlorobenzene.  5-Chloro-a-7iaphthylamine  crystallises  in 
long,  colourless  needles,  m.  p.  85°,  whilst  its  acetyl  derivative  forms 
hexagonal  prisms,  m.  p.  128°.  The  crude  chloronitronaphthalene 
contains  small  amounts  of  1  :  4  :  5-trichloronaphthalene,  m.  p.  133°. 
l-Nitronaphthalene-8-sulphonic  acid  is  transformed  similarly  into 
8-chloro- 1  -nitronaphthalene . 

2 -Nitronaphthalene -4  :  8-disulphonic  acid  is  the  main  product 
of  the  nitration  of  naphthalene- 1  :  5-disulphonic  acid  (the  sodium 
salt,  lustrous  needles,  and  the  sparingly  soluble  barium  salt, 
C10H5O8NS2Ba,  are  described) ;  it  is  converted  by  chlorination 
into  4  :  8 -dichloro -2 -nitronaphthalene y  long,  yellow  needles,  m.  p. 
132°.  The  latter  is  reduced  by  stannous  chloride  or  iron  and 
hydrochloric  acid  to  4 : 8 -dichloro-$-naphthylaminey  colourless  needles, 
m.  p.  132 — 133°  (the  hydrochloride ,  and  the  acetyl  derivative,  colour¬ 
less  needles,  m.  p.  265°,  are  described).  The  base  can  be  diazotised 
in  concentrated  sulphuric  acid  solution,  from  which  the  diazonium 
sulphate  is  precipitated  by  addition  of  water  in  small,  pale  yellow 
needles.  The  latter  couples  normally  with  phenols  and  naphthols ; 
it  is  transformed  by  boiling  dilute  sulphuric  acid  into  4  :  8-dichloro- 
fi-naphthol,  colourless  needles,  m.  p.  158 — 159°  {methyl  ether ,  needles, 
m.  p.  93°),  and  by  hydrochloric  acid  and  cuprous  chloride  into 
2:4:  8 -trichloronaphthalene,  yellow  needles,  m.  p.  94°. 

4  :  8 -Dichloro -l -nitronaphthalene  t  pale  yellow  needles,  m.  p.  142°, 
is  prepared  by  the  chlorination  of  l-nitronaphthalene-4  :  8-disul¬ 
phonic  acid  or  of  4c-chloro-l-nitronaphthalene-8-sulphonic  acid 
(the  latter  appears  to  be  the  sole  product  of  the  nitration  of  1-chloro- 
naphthalene-5-sulphonic  acid;  the  sodium  salt  is  described.  It  is 
reduced  to  4-chioro-a-naphthylamine-8-sulphonic  acid,  rhombic 
crystals,  the  sodium  salt  of  which  is  sparingly  soluble  in  water). 
4  :  8- Dichloro -cc-naphthyla?nine  crystallises  in  long,  slender  needles, 
m.  p.  113°,  and  yields  an  acetyl  derivative,  m.  p.  163°. 

5  :  8-Dichloro-l -nitronaphthalene,  m.  p.  93°  (5  :  8-dichloro-a- 
naphthylamine,  m.  p.  104°,  and  its  acetyl  derivative,  hexagonal 
prisms,  m.  p.  202°),  is  prepared  by  the  chlorination  of  the  product 
of  the  nitration  of  l-chloronaphthalene-4-sulphonic  acid.  The 
production  of  two  isomeric  nitro- acids  during  the  latter  process 
is  most  conclusively  demonstrated  by  their  reduction  to  the 
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readily  soluble  8-ehloro-l-aminonaphthalene-5-sulphonic  acid  (the 
constitution  of  which  follows  from  its  conversion  by 
sodium  amalgam  into  8-chloro-a-naphthylamine)  and 
the  sparingly  soluble  5-chloro-l-aminonaphthalene-8-sul- 
phonic  acid,  which  is  converted  by  boiling  *its  diazotised 
solution  into  the  sulphone  (annexed  formula),  colourless 
needles,  m.  p.  184°. 

4-Chloro-l  :  8-dinitronaphthalene,  m.  p.  180°,  is  prepared  from 
1  :  8-dinitronaphthalene-4-sulphonic  acid  (the  sodium  salt  and  the 
corresponding  sulphonyl  chloride ,  pale  yellow  needles,  m.  p.  152-5°, 
of  the  latter  are  described). 
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When  similarly  chlorinated,  1  :  8-dinitronaphthalene-3  :  6-di- 
sulphonic  acid  and  1  :  5-dinitronaphthalene-3  :  7-disulphonic  acid 
do  not  yield  precipitates.  H.  W. 


Vapour  Pressure  Determinations  on  Naphthalene,  Anthra¬ 
cene,  Phenanthrene,  and  Anthraquinone  between  their 
Melting  and  Boiling  Points.  0.  A.  Nelson  and  C.  E.  Senseman 
(J.  Ind .  Eng.  Chem.,  1922,  14,  58 — 62). — Few  determinations  of 
vapour  pressure  have  been  carried  out  with  most  of  the  solid 
hydrocarbons  between  the  temperatures  of  their  melting  and 
boiling  points,  or  above.  Vapour-pressure  determinations  over  a 
range  of  temperatures  have  now  been  carried  out  on  naphthalene, 
anthracene,  phenanthrene,  and  anthraquinone,  using  Smith  and 
Menzies’s  dynamic  isoteniscope  (A.,  1910,  ii,  1037),  and  tables  and 
curves  of  observed  vapour  pressures  of  these  compounds  are 
recorded.  Boiling-point  determinations  on  anthracene,  phenan¬ 
threne,  and  anthraquinone  gave  anthracene,  b.  p.  342° ;  phenan¬ 
threne,  b.  p.  340*2°;  anthraquinone,  b.  p.  379-8°.  F.  M.  R. 


Perylene.  F.  Hansgirg  (U.S.  Pat.  1384615;  cf.  A.,  1920,  i, 
541). — A  high  yield  of  perylene  is  obtained  by  treating  2-derivatives 
of  naphthalene  or  of  1  :  1' -dinaphthyl  with  halogenating  agents 
such  as  the  halogen  compounds  of  phosphorus,  antimony,  arsenic, 
or  aluminium  to  obtain  2 -substituted  halogen  derivatives,  and  then 
transforming  the  latter  into  perylene  by  the  action  of  ring-closing 
reagents  such  as  aluminium  chloride  or  by  the  <£  pyrogene  synthesis.” 
A  reducing  flux  such  as  phosphorous  acid  is  preferably  used  in  the 
process  and  it  may  be  carried  out  as  a  single  operation  with  isolation 
of  the  intermediate  halogen  derivatives,  or,  if  desired,  the  latter 
may  be  separately  obtained  and  used  as  starting  materials  for  the 
last  stage  of  the  process.  Among  the  starting  materials  wThich 
may  be  used  are  2  :  2'-hydroxy-l  :  1 '-dinaphthyl  and  2  :  2'-dichloro- 
1  :  1 '-dinaphthyl.  Chemical  Abstracts. 

Condensations  of  Acetylene.  I.  Elucidation  of  the  Con¬ 
stitution  of  Cuprene.  H.  P.  Kaufmann  and  M.  Schneider 
(Ber.,  1922,  55,  [B]}  267 — 282). — Cuprene  has  been  obtained 
previously  by  several  observers  by  the  decomposition  of  acetylene 
in  the  presence  of  reduced  copper  or  oxides  of  copper,  but  the 
elucidation  of  its  constitution  has  been  rendered  difficult  by  the 
poverty  of  the  yield,  the  insolubility  of  the  product,  and  the 
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difficulty  with  which  it  is  attacked  by  reagents.  A  more  potent 
catalyst  has  now  been  found  in  the  residue  obtained  by  heating 
anhydrous  copper  ferrocyanide  in  a  current  of  air  at  250°  during 
fifteen  minutes,  which  is  approximately  three  times  as  active  as 
reduced  copper.  The  optimal  temperatures  for  reduced  copper, 
cupric  oxide,  cuprous  oxide,  and  copper  ferrocyanide  residue  are 
240—250°,  230—240°,  230—240°,  and  240—250°,  respectively. 
The  product  of  the  reaction  has  a  differing  colour,  dependent  on 
the  duration  of  heating  and  the  particular  contact  agent.  The 
residue  obtained  with  decomposed  copper  ferrocyanide  is  yellow 
to  pale  brown,  whereas  that  prepared  with  other  catalysts  is 
darker  in  shade,  the  portions  richer  in  copper  being  dark  brown  to 
black.  The  latter  are  converted  into  paler  products  poorer  in 
copper  by  further  treatment  with  acetylene.  With  a  short  period 
of  heating  the  product  is  loose  and  voluminous,  but  becomes  more 
compact  when  the  heating  is  protracted.  It  is  frequently  spon¬ 
taneously  inflammable  at  100 — 150°,  but  this  property  is  not  due 
to  cuprene  itself,  but  to  finely-divided  pyrophoric  metal.  A  liquid 
condensation  product  is  deposited  in  green,  oily  drops  on  the  cooler 
portions  of  the  tube ;  the  further  investigation  has  been  prevented 
by  the  small  quantity  available.  Copper  can  only  be  removed 
from  the  solid  product  with  great  difficulty  by  treatment  with 
hydrochloric  acid  (20%),  and  it  is  necessary  to  use  aqua  regia  to 
obtain  specimens  the  copper  content  of  which  is  so  small  that  it 
can  be  neglected  in  the  analysis.  The  composition  of  cuprene  is 
not  uniform,  varying  between  (C11H10)a;  and  (C15H10)a..  The  main 
factor  in  the  formation  of  the  different  types  of  cuprene  is  the 
uncontrollable  oxidative  action  of  the  oxygen.  The  formation  of 
cuprene  cannot  at  present  be  completely  explained,  but  it  appears 
most  probable  that  a  copper  acetylide  is  formed  intermediately 
which  decomposes  into  cuprene  without  explosion;  the  uniform 
distribution  of  the  metal  throughout  the  product  is  otherwise 
difficult  to  account  for. 

Cuprene  is  attacked  violently  by  very  concentrated  nitric  acid. 
It  dissolves  very  slowly  in  boiling  50%  nitric  acid,  and  the  clear 
yellow  solution,  when  neutralised  with  ammonia  and  concentrated, 
yields  ammonium  mellitate.  If  the  acid  solution  is  diluted  largely 
with  water,  a  brown,  mellogen-like  precipitate  is  obtained  which 
is  transformed  into  mellitic  acid  by  nitric  acid  (80%)  and  into 
benzoic  acid  by  dry  distillation.  The  filtrate  from  the  brown 
precipitate  is  neutralised  by  barium  hydroxide,  whereby  an  in¬ 
separable  mixture  of  barium  salts  is  obtained  from  which  naph¬ 
thalene  is  produced  by  dry  distillation.  Cuprene  is  not  attacked 
by  dilute  solutions  of  bromine  in  water  or  organic  media,  whereas 
the  action  of  elementary  bromine  causes  carbonisation  with 
elimination  of  hydrogen  bromide.  It  may,  however,  be  brominated 
by  heating  a  paste  of  it  with  water  and  bromine  at  100 — 130°  in 
the  presence  of  iron  bromide.  Since  cuprene  itself  is  not  homo¬ 
geneous,  it  is  not  surprising  that  the  composition  of  the  brominated 
product  depends  on  the  experimental  conditions  adopted.  One 
such  substance ,  prepared  by  extracting  the  crude  product  with 
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alcohol  and  subsequent  treatment  of  the  residue  from  the  alcoholic 

solution  with  ether,  forms  a  pale  yellow, 
amorphous  powder,  analyses  and  determinations 
of  the  molecular  weight  of  which  agree  with 
the  formula  C18H12Br6.  It  is  converted  by  nitric 
Br  acid  into  mellitic  acid.  It  appears,  therefore,  to 
Br  be  a  hexabromohexahydrotriphenylene  (annexed 
formula),  in  which  the  position  of  the  bromine 
atoms  is  not  established.  All  attempts  to  isolate 
the  parent  hydrocarbon  by  removal  of  the 
bromine  atoms  were  unsuccessful,  since  the 
residue  (immediately  after  loss  of  bromine)  became  polymerised  to 
a  hydrocarbon  resembling  cuprene.  H.  W. 


The  System  :  Acetanilide-Water,  N.  Schoorl  and  F.  N.  B. 

de  Weerd  (Bee.  trav.  chim.,  1922,  41,  15 — 20). — The  acetanilide- 
water  system  exhibits  a  region  of  heterogeneous  equilibrium  which 
is  situated  above  the  ordinary  temperature  and  connects  the  solu¬ 
bility  and  depression  of  freezing-point  curves.  The  temperature 
limits  of  this  region  are  83*2°  and  144°,  and  the  composition  limits 
from  5*2%  to  87%  of  acetanilide.  At  144°,  the  highest  temperature 
at  which  the  system  is  heterogeneous,  the  composition  is  40% 
acetanilide,  60%  water.  H.  J.  E. 


Aniline  Glucoside  (Glucose  Anilide).  Th.  Sabalitschka 
(Ber.  dent.  Pharm.  Ges .,  1921,  31,  439 — 445). — Acetobromoglucose 
reacts  with  aniline  at  ordinary  temperatures,  and  after  twenty- 
four  hours  the  initially  clear  solution  sets  to  a  solid  mass  from 
which  aniline  tetracetyl-d-glucoside  was  isolated  in  long  needles, 
m.  p.  95 — 96°,  [a]2D4  —59-5  (after  twenty-four  hours).  On  hydrolysis 
in  methyl  alcoholic  solution  with  barium  hydroxide,  it  was  con¬ 
verted  into  aniline-d-glucoside,  which  accordingly  has  the  y-oxidic 
structure  OH-CH2-CH(OH)-CH-CH(OH)-CH(OH)-CH*NHPh.  The 

I - —  0 - 1 

substance  was  deposited  from  organic  solvents  as  a  gelatinous  mass 
which  dried  to  a  white,  amorphous  powder,  m.  p.  147°,  [a]g  —52*4° 
(in  methyl  alcohol)  constant  after  four  days.  Aniline-d-glucoside 
thus  prepared  was  identical  with  glucose  anilide,  obtained  by  the 
direct  action  of  aniline  on  dextrose,  to  which  the  structure  of  a 
Schiff’s  base  had  originally  been  ascribed,  and  the  correctness  of 
Sorokin’s  (A.,  1888,  807)  and,  later,  of  Irvine’s  views  (T.,  1908, 
93,  95,  1429)  of  the  constitution  of  this  substance  as  a  glucoside 
is  thus  confirmed.  G.  F.  M. 


6-Amino-a-naphthol-5-sulphonic  Acid  (A-acid)  and  its 
Derivatives.  Hans  Th.  Bucherer  and  Rudolf  Wahl  (J.  pr. 
Ghem .,  1921,  [ii],  103,  129 — 162). — 2-Naphthylamine-l  :  5-disul- 
phonic  acid,  which  may  be  obtained  by  treating  2-naphthylamine- 
1-sulphonic  acid  with  fuming  sulphuric  acid  at  30 — 40°,  is  con¬ 
verted  into  its  potassium  salt  and  fused  with  potassium  hydroxide 
to  give  6-ammo- ci-naphthol-5-sulphonic  acid  (A -acid).  The  yield 
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and  nature  of  the  by-products  (6-amino- a-naphthol,  1  :  6-dihydroxy- 
naphthalene,  and  1  :  6-dihydroxynaphthalene-5-sulphonic  acid) 
vary  with  the  exact  conditions  employed.  A  -acid  forms  a 
characteristic  orange  diazonium  salt.  2-Naphthylamine-l  :  5- 
disulphonic  acid,  on  heating  with  75%  sulphuric  acid,  gives 
[3-naphthylamine  and  2-naphthylamine-5-sulphonic  acid  and  with 
sulphuric  acid  monohydrate,  2-naphthylamine-5-,  -6-,  and  -7- 
sulphonic  acids.  A -acid  with  mineral  acids  gives  6-amino-a- 
naphthol.  On  sulphonation  with  concentrated  sulphuric  acid  a 
mixture  of  6-ccmino- cc-naphthol-2  :  5-disulphonic  acid  and  6-amino - 
u-naphtholA :  5-disulphonic  acid  are  obtained.  With  acetic  an¬ 
hydride,  6-acetylamino-<x-naphthol-5-sulphonic  acid  is  formed,  with 
benzoyl  chloride  6-dibenzoylamino-cc-naphthol-5-sulphonic  acid ,  with 
toluenesulphonyl  chloride  it  forms  the  expected  product , 
an(^  with  carbonyl  chloride  the  carbamide. 

W.  O.  K. 

Rearrangements  of  some  New  Hydroxamic  Acids  Related 
to  Heterocyclic  Acids  and  to  Diphenyl-  and  Triphenyl-acetic 
Acids.  Laijder  W.  Jones  and  Charles  D.  Hurd  (J.  Amer. 
Ckem.  Soc .,  1921,  43,  2422 — 2448). — An  interpretation  of  the 
mechanism  of  the  Beckmann  rearrangement  is  proposed,  based  on 
Langmuir’s  theory  of  the  atom.  The  stages  in  the  rearrangement 
are  pictured  as  follows,  in  which  Fig.  1  represents  the  intermediate 
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univalent  nitrogen  derivative  and  Fig.  Ill  the  carbimide  stage  in 
the  rearrangement.  As  a  further  hypothesis  to  explain  why  one 
radicle,  R,  will  migrate  more  readily  than  another  radicle,  R/,  the 
authors  suggest  that  the  relative  ease  of  arrangements  of  the 
Beckmann  type  is  dependent  on  the  tendency  for  the  radicle  R, 
in  the  univalent  nitrogen  derivative,  such  as  [R*CON],  to  exist 
as  a  free  radicle.  This  hypothesis  finds  support  in  the  results 
obtained  for  the  relative  ease  with  which  the  sodium  and  potassium 
salts  of  the  acyl  esters  of  diphenylacethydroxamic  acid  and 
triphenylacethydroxamic  acid  undergo  rearrangement.  The  salts 
of  the  triphenyl  derivative  undergo  rearrangement  the  more  readily. 

Two  new  methods  of  preparing  hydroxamic  acids  are  described. 

In  the  first,  by  the  action  of  free  hydroxylamine  on  a  keten  such 
as  diphenylketen,  the  corresponding  hydroxamic  acid  is  obtained, 
CPh2:CO + NH2*OH= CHPh2*CO*NH*OH. 

The  second  method  is  a  modification  of  the  one  usually  employed, 
namely,  the  action  of  acid  chlorides  on  hydroxylamine  in  aqueous 
solution.  If  a  neutral  solvent,  such  as  benzene,  is  used  in  place  of 
water,  a  quantitative  yield  of  the  monohydroxamic  acid  is  obtained. 
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Diphenylacethydroxamic  acid,  CHPh2*CO’NH*OH,  m.  p.  172°,  is 
prepared  by  the  action  of  hydroxylamine  on  ethyl  diphenylacetate 
in  the  presence  of  sodium  methoxide  or  by  either  of  the  above 
methods.  It  gives  a  benzoyl  ester,  m.  p.  140 — 140*5°,  the  sodium 
and  potassium  salts  of  which  could  not  be  obtained  in  the  pure 
state.  The  silver  salt  showed  chromoisomerism.  The  alcohol- 
ether  solution  of  the  sodium  salt,  on  evaporation,  leaves  a  mixture 
of  the  salt  with  its  products  of  decomposition  and  rearrangement, 
namely,  diphenylmethylcarbimide ,  diphenylmethylur ethane,  m.  p. 
122 — 123°,  and  sodium  benzoate.  When  this  residue  is  extracted 
with  cold  water  and  the  solution  filtered  and  boiled,  s -bisdiphenyl- 
methylcarbamide,  CO(NH*CHPh2)2,  m.  p.  269*5 — 270°,  is  obtained. 
Diphenylacethydroxamic  acid  yields  a  monoacetyl  derivative,  m.  p. 
113 — 113*5° ;  giving  potassium,  sodium,  and  silver  salts,  and  a  diacetyl 
derivative,  m.  p.  95*5 — 97*5°.  Diphenylmethyl  urethane  reacts  with 
phosphorus  pentachloride,  yielding  diphenylmethylcarbamyl  chloride, 
CHPh2*NH*COCl,  which  when  left  in  contact  with  calcium  oxide 
gives  diphenylmethylcarbimide  and  this  when  treated  with  benzoyl- 
hydrylamine  yields  s-bisdiphenylmethylcarbamide. 

Triphenylacetyl  chloride  reacts  with  hydroxylamine  to  give 
triphenylacethydroxamic  acid,  m.  p.  175 — 176°,  which  yields  a 
benzoyl  ester  giving  sodium,  potassium,  and  silver  salts.  The  silver 
salt  showed  chromoisomerism,  but  the  sodium  and  potassium  salts 
could  not  be  obtained  pure  owing  to  the  readiness  with  which 
they  decomposed,  giving  triphenylmethylcarbimide,  m.  p.  85 — 87°. 
The  acetyl  ester,  m.  p.  133*5 — 134°,  gives  potassium,  sodium,  and 
silver  salts,  the  two  former  of  which  are  somewhat  more  stable 
than  the  corresponding  salts  of  the  benzoyl  ester.  In  these  rear¬ 
rangements,  none  of  the  s-bistriphenylmethylcarbamide  was  formed. 


Pyromucylhydroxamic  acid, 


(I  ^jl-CONH-OH  (cf.  Pickard  and 

0 


Neville,  T.,  1901,  79,  847),  its  ammonium  salt,  m.  p.  130 — 131°,  its 
benzoyl  ester,  m.  p.  140°,  and  the  potassium,  sodium,  and  silver 
salts  of  the  ester  were  prepared.  When  the  potassium  salt  was 
warmed  in  aqueous  solution,  some  of  the  ester  was  first  precipitated, 
and  when  this  was  filtered  off  and  the  filtrate  boiled,  a  red,  resinous 
mass,  presumably  of  difurylcarbamide,  was  obtained.  The  acetyl 
ester,  m.  p.  95—96°,  of  the  hydroxamic  acid  gave  potassium, 
sodium,  and  silver  salts,  the  rearrangement  and  hydrolysis  of  these 
salts  being  similar  to  those  of  the  corresponding  salts  oh  the  benzoyl 
ester. 


Thienoylhydroxamic  acid,  l[^^jl*CO'NH*OH,  m.  p.  123 — 124*5°,  was 

S 

obtained  either  by  the  action  of  hydroxylamine  on  ethyl  thiophen- 
carboxylate,  C4H3S*C02Et,  or  by  the  action  of  hydroxylamine  on 
thienoyl  chloride.  It  gave  an  ammonium  salt,  m.  p.  142 — 143° 
(decomp.);  a  benzoyl  ester,  m.  p.  143 — 144°,  giving  potassium, 
sodium,  and  silver  salts;  an  acetyl  ester,  m.  p.  96*5 — 97°,  giving 
potassium ,  sodium,  and  silver  salts ;  and  a  thienoyl  ester  [ dithienoyl - 
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hydroxamic  acid ,  C4H3S*C0#NH*0*C0#C4H3S],  which  occurred  in 
two  forms,  and  gave  potassium ,  sodium ,  and  silver  salts. 

The  salts  of  the  esters  of  thienoylhydroxamic  acid  underwent 
slight  hydrolysis  in  aqueous  solution,  but  the  main  change  was 
one  of  rearrangement  to  sym-dithienylcarbamide. 

The  thienoyl  ester,  m.  p.  133 — 133*5°,  of  benzhydroxamic  acid, 
which  was  isomeric  with  the  benzoyl  ester  of  thenhydroxamic 
acid,  was  prepared  and  its  potassium  and  silver  salts  were  inves¬ 
tigated.  The  melting  points  of  the  esters  and  the  decomposition 
temperatures  of  their  salts,  and  the  ease  of  rearrangement  of  the 
latter,  were  almost  identical  in  the  two  cases.  W.  G. 

Metallic  Derivatives  of  Nitrophenolic  Compounds.  IV. 
Some  Complex  Nitrophenoxides  of  Magnesium,  Silver, 
and  Lead.  Archibald  Edwin  Goddard  and  James  Bertram 
Ward  (T.,  1922,  121,  262—266). 

Auto-oxidation  :  the  Anti-oxygens.  Charles  Moureu  and 
Charles  Dufraisse  (Compt.  rend.,  1922,  174,  258 — 264). — The 
auto- oxidation  of  a  large  number  of  substances  may  be  checked 
by  the  presence  of  traces  of  certain  compounds  to  which  the  authors 
give  the  name  “  anti- oxygens.”  Most  of  the  substances  which 
have  been  found  to  show  this  inhibiting  action  belong  to  the  phenol 
group,  and  of  these  quinol,  catechol,  and  pyrogallol  are  particularly 
active.  This  protecting  action  may  be  prolonged  for  two  years 
at  least,  providing  the  substance  capable  of  auto -oxidation  does 
not  sublime  from  the  anti-oxygen.  The  secondary  reactions  which 
often  accompany  auto -oxidation  are  also  inhibited  by  the  presence 
of  the  anti-oxygens.  The  action  of  the  anti-oxygens  is  apparently 
catalytic,  and  it  is  of  interest  to  note  that  traces  of  pyrogallol,  a 
substance  commonly  used  as  an  absorbent  of  oxygen,  oppose  the 
action  of  this  gas. 

The  bearing  of  these  observations  on  the  phenomena  of  life  in 
the  animal  and  the  vegetable  kingdom  is  discussed.  It  is  suggested 
that  the  toxic  properties  of  phenols  are  connected  with  their 
activities  as  anti-oxygens.  W.  G. 

The  Quadrivalence  of  Tin  in  its  Mercaptides.  H.  Wuyts 
and  A.  Vangindertaelen  (Bull.  Soc.  chim.  Belg.,  1921,  30,  323 — 
328), — Stannic  mercaptides  can  be  prepared  (a)  by  the  action  of 
tin  and  hydrochloric  acid  on  organic  disulphides  with  subsequent 
neutralisation,  (b)  from  a  thioalcohol  and  stannous  chloride  in 
presence  of  air,  or  (c)  from  a  thioalcohol  and  stannic  chloride. 
Attempts  to  prepare  stannous  mercaptides  did  not  succeed,  and  the 
behaviour  of  tin  in  this  respect  is  compared  with  that  of  its  sulphides 
towards  alkali  sulphide  solutions. 

The  mercaptide,  Sn(S-C6H4-NMe2)4,  prepared  from  dimethylaniline- 
disulphide,  is  a  red,  crystalline  substance,  m.  p.  159° ;  with  benzoyl 
chloride  in  benzene  solution,  it  forms  the  benzoate  of  the  corre¬ 
sponding  thioalcohol,  m.  p.  about  136° ;  with  methyl  iodide,  two 
reactions  take  place,  one  with  the  rupture  of  the  sulphur-tin  linking 
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and  the  combination  of  methyl  and  iodine  with  the  elements  res¬ 
pectively,  the  other  with  formation  of  the  iodide  of  the  quaternary 
ammonium  base,  NMe3I*C6H4*SMe.  Similarly,  from  di-p-amino- 
phenyl  disulphide,  the  mercaptide,  Sn(S*C6H4*NH2)4,  red,  leafy 
crystals,  m.  p.  about  166°,  was  obtained.  H.  J.  E. 

Sulphobenzide  [Diphenylsulphone].  Etjg.  Grandmougin 
(Compt.  rend.,  1922,  174,  168 — 170). — 3  :  3'-Diaminodiphenyl- 

sulphone  gives  a  bis -diazo- derivative  which  couples  normally  with 
the  naphthols  and  their  sulphonic  derivatives.  The  dyes  obtained 
have  almost  the  same  shades  as  the  corresponding  dyes  from  aniline 
itself,  the  chromophoric  influence  of  the  sulphone  group  in  the 
meta-position  to  the  two  amino-groups  being  thus  practically 
negligible.  The  dyes  obtained  dye  only  wool  and  not  cotton. 

New  compounds  mentioned  are  3  ;  3' -dichlorodipkenylsulphone, 
m.  p.  108°;  3:3 '-dibromodiphenylsulpkone,  m.  p.  119°;  and 

3  :  3' -di-iododiphenylsulphone,  m.  p.  158°. 

In  view  of  the  erroneous  statements  occurring  in  the  literature, 
the  correct  melting  points  of  certain  of  the  3  :  3'-  and  4  :  4'-deriv- 
atives  of  diphenylsulphone  are  tabulated  as  follows. 

(N02)r  (NH2),  (NHAc)2.  (OH)2.  Cl2.  Br2.  I2. 


3:3' .  201°  168°  211°  186-187°  108°  119°  158° 

4:4' .  282  174  280  239  147  172  197 

W.  G. 


Cholesterol  Dibromide.  I.  Lifschutz  (Zeitsch.  physiol . 
Chem .,  1921,  114,  286 — 289). — Cholesterol  dibromide  prepared  by 
the  ether  method  has  m.  p.  93 — 94°,  whilst  when  the  glacial  acetic 
acid  method  is  used  it  has  m.  p.  110 — 1110.  The  author  brings 
forward  evidence  which  suggests  that  a  compound  of  the  dibromide 
and  acetic  acid  has  been  formed  in  the  second  case. 

The  author  considers  that  the  cholesterol  dibromide,  m.  p.  122°, 
obtained  by  Windaus  and  Luders  is  possibly  an  isomeride  of  the 
dibromide  obtained  by  himself.  S.  S.  Z. 

The  Replacement  of  Halogen  in  4-Chloro-3-nitrobenzo- 
nitrile  and  in  4-Bromo-3-nitrobenzonitrile.  Th.  J.  F.  Mattaar 
(Rec.  trav.  chim .,  1922,  41,  24 — 37). — The  reactions  between 
4-chloro-3-nitrobenzonitrile  and/or  4-bromo-3-nitrobenzonitrile  and 
sodium  methoxide,  sodium  ethoxide,  sodium  phenoxide,  methyl- 
amine,  ethylamine,  dimethylamine,  aniline,  o-toluidine,  ra-tolu- 
idine,  p-toluidine,  methylaniline,  p-phenylenediamine,  hydrazine, 
phenylhydrazine,  and  phenylmethylhydrazine  have  been  investi¬ 
gated.  The  following  new  substances  have  been  prepared  :  3 -Nitro- 
4-methoxybenzonitrile ,  pale  brown  needles,  m.  p.  151°;  3 -nitro- 

4-ethoxybenzonitrile,  white  needles,  m.  p.  121°;  3-nitroA-phenoxy- 
benzonitrile ,  colourless  prisms,  m.  p.  138° ;  3-nitro-4-methylamino- 
benzonitrile,  yellow  needles,  m.  p.  169°;  3-nitroA-ethylaminobenzo - 
nitrile,  yellow  needles,  m.  p.  132° ;  3  :  5-dinitro-4-ethylnitroamino- 
benzonitrile,  lustrous  plates,  m.  p.  142*5° ;  3-nitroA-dimethylamino- 
benzonitrile,  yellow  plates,  m.  p.  114°;  3-nitroA-o-toluidinobenzo- 
nitrile ,  brownish-yellow  plates,  m.  p.  116°;  3-nitro-4-m-toluidino~ 
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benzonitrile ,  orange  needles,  m.  p.  149°;  3-nitro-4~-p-toluidinobenzo - 
nitrile ,  orange  needles,  m.  p.  128°;  3~nitro-4-methylanilinobenzo- 
nitrile,  yellow,  irregular  plates,  m.  p.  144°;  3-^ro-4-p-aramo- 
anilinobenzonitrile ,  deep  violet  crystals,  m.  p.  158° ;  benzaldehyde- 
\ 2-nitro-4-cyanophenylhydrazone ,  red  plates  which  turn  colourless 
on  drying,  m.  p.  225° ;  acetophenone-2-nitro-4-cyanophenylhydr- 
azone ,  lustrous,  red  needles,  m.  p.  232° ;  3-nitro-4-pJienylmethyl- 
hydrazinobenzonitrile,  red  crystals,  m.  p.  132°.  The  reaction  between 
phenylhydrazine  and  4-chloro-3-nitrobenzonitrile  (cf.  Borsche, 
Stackmann,  and  Makaroff-Semljansky,  A.,  1917,  i,  15)  yields  a 
substance  which  is  considered  to  be  converted  on  oxidation  into 
3-nitro-4-phenylhydrazinobenzonitrile,  colourless  needles,  m.  p. 
181°.  H.  J.  E. 

Preparation  of  Phenylglycine  Compounds.  British  Dye¬ 
stuffs  Corporation,  Ltd.,  Herbert  Levinstein,  and  Georges 
Imbert  (Brit.  Pat.  173540). — Phenylglycine  compounds  are  obtained 
in  one  operation  from  trichloroethylene  by  heating  it  in  aqueous 
suspension  with  aniline,  and  an  alkali,  preferably  calcium  hydroxide, 
in  an  autoclave  at  140 — 190°,  the  treatment  being  continued  until 
the  intermediate  products,  for  example,  ethylene triphenyltriamine, 
are  completely  transformed  into  phenylglycine  compounds.  For 
example,  132  parts  of  trichloroethylene,  100  parts  of  lime,  800  parts 
of  water,  and  280  parts  of  aniline,  are  heated  in  an  autoclave  with 
constant  agitation  for  twenty-four  hours  at  180°.  The  excess  of 
aniline  is  distilled  off  the  calcium  phenylglycine  and  excess  of  lime 
separated  from  the  mother  liquors,  and  converted  into  sodium 
phenylglycine  by  boiling  with  the  requisite  quantity  of  sodium 
carbonate.  G.  F.  M. 

The  Hydrolytic  Decomposition  of  the  Bismuth  Salts  of 
Phenolcarboxylic  Acids.  A.  Perling  (Ber.  Bent.  Pharm.  Ges ., 
1921,  31,  433 — 438). — The  hydrolysis  by  water  of  the  neutral  and 
basic  bismuth  salts  of  benzoic,  salicylic,  protocatechuic,  gallic,  and 
cinnamic  acids  proceeds  to  a  definite  limit  which  is  attained  when 
they  are  heated  at  100°  with  four  consecutive  quantities  of  water 
for  a  total  of  ten  hours.  Both  the  neutral  and  basic  salts  of  the 
various  acids  eventually  attain  the  same  composition,  the  only 
salt  remaining  unchanged  being  the  basic  benzoate,  having  the 
composition  (PhC02'Bi0)6,Bi203.  The  experimentally- determined 
composition  of  the  final  hydrolytic  product  of  all  the  other  bismuth 
salts  above  mentioned  was  found  to  be  in  close  agreement  with 
the  theoretical  figure  required  for  a  salt  of  the  composition 

(R*C02*Bi0)6,Bi203, 

analogous  to  the  basic  benzoate  (R=phenol  residue),  and  it  is 
therefore  evident  that  hydrolysis  proceeds  to  precisely  the  same 
point  with  all  the  salts.  When  shaken  at  37°  with  0*25%  hydro¬ 
chloric  acid,  conditions  resembling  those  existing  in  the  stomach, 
a  slightly  greater  degree  of  hydrolysis  was  observed.  G.  F.  M. 

Substituted  Salicylic  Acids.  I.  H.  P.  Kaufmann  and 
W.  Kaufmann  (Ber.,  1922,  55,  [5],  282 — 288). — A  number  of 
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substances  are  described  which  were  obtained  during  an  investi¬ 
gation  of  the  influence  of  different  substituents  on  the  physiological 
action  of  salicylic  acid. 

[With  H.  Gottin  G  .  ] — A  cetylglycollylsalicylic  acid, 

CbH4(C02H)-0‘C0-CH2-0Ac, 

small,  colourless  needles,  m.  p.  103 — 104°,  is  prepared  by  the 
action  of  acetylglyeollyl  chloride  on  sodium  salicylate  in  the 
presence  of  benzene  at  the  atmospheric  temperature.  It  is  readily 
hydrolysed  by  warm  water  to  acetylglycollic  and  salicylic  acids. 
The  action  of  s-o-phthalyl  chloride  on  sodium  or  disodium 


CO — O 
c6h4  v6h4 
co-oco 

(I) 


c6H4<yy>o 


c6h4-co 


(II.) 


salicylate  in  the  presence  of  boiling 
dry  benzene  leads  to  the  formation 
of  a  substance  (annexed  formulae  I  or 
II),  colourless  needles,  m.  p.  158-5°. 
It  is  slowly  hydrolysed  by  alco¬ 
holic  sodium  hydroxide  solution  to 
phthalic  and  salicylic  acids.  It  is 


reduced  by  zinc  dust  and  glacial  acetic  acid  to  phthalide  and 
salicylic  acid;  the  latter  reaction  appears  to  indicate  the  un- 
symmetrical  constitution  of  the  parent  substance,  but  this  point 
cannot  yet  be  regarded  as  established  with  certainty.  H.  W. 


Glucosides.  X.  The  Action  of  dl-Acetobromoglucose  on 
the  Silver  Salt  of  dt-Mandelic  Acid.  P.  Karrer,  C.  Nageli, 
and  Alex.  P.  Smirnov  (Helv.  Chim.  Acta,  1922,  5,  141 — 146). — 
It  has  been  shown  previously  (Karrer  and  Nageli,  A.,  1919,  i,  594) 
that  acetobromoglucose  reacts  with  silver  eZZ-mandelate  in  the 
presence  of  toluene  to  form  d-tetra-acetylglucosido-eZZ-mandelic 
acid,  C02H*CHPh‘0‘C6H705Ac4,  cZ- tetra-acetylglucose  cZZ-mande- 
late,  and  eZ- tetra-acetylglucose  d-tetra-acetylglucosido-Z-mandelate 
from  which  Z-mandehe  acid  was  isolated  by  hydrolysis.  The 
similar  action  between  cZZ-acetobromoglucose  and  silver  dZ-mande- 
late  has  been  found  to  give  products  of  the  same  three  types,  all 
of  which  are  optically  inactive.  Since  cZ-acetobromoglucose  only 
combines  with  Z-mandelic  acid  to  form  a  corresponding  compound 
(loc.  cit.),  it  follows  that  the  inactive  tetra-acetylglucose  tetra- 
acetylglucosidomandelate  must  be  a  racemate  combined  from 
d-tetra-acetylglucose  d-tetra-acetylglucosido-Z-mandelate  and  Z- tetra- 
acetylglucose  Z-tetra-acetylglucosido-eZ-mandelate.  Reaction  thus 
appears  to  be  unusually  selective,  the  cZ-glucose  derivative  com¬ 
bining  only  with  the  Z-acid  in  this  manner,  whereas  the  Z-glucose 
compound  unites  with  the  cZ-acid.  A  satisfactory  explanation  of 
the  unusually  marked  effect  of  configuration  on  the  reaction  cannot 
at  present  be  given. 

\- Acetobromoglucose,  colourless  needles,  m.  p.  88°,  [a]g5  —192-7°, 
in  ethereal  solution,  is  prepared  by  the  action  of  acetyl  bromide 
and  glacial  acetic  acid  on  Z-glucose.  When  mixed  in  ethereal 
solution  with  an  equal  quantity  of  cZ-acetobromoglucose,  it  gives 
d\-acetobromoglucose,  colourless  needles,  m.  p.  85°.  dd-Tetra -acetyl- 
glucose  dl -mandelate  and  dl -tetra-acetylglucose  d\*tetra-acetylglucosido- 
dd-mandelate  have  m.  p.  146°  and  227°,  respectively.  H.  W. 
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New  Synthesis  of '  Hydroxylated  Benzoylformic  [Phenyl- 
glyoxylic]  Acids.  H.  Finger  and  Lina  Eirich  (J.  pr.  Chem ., 
1921,  [ii],  103,  249 — 252). — Ethyl  cyanoformate  can  be  used 
instead  of  hydrocyanic  acid  in  the  Gattermann  aldehyde  synthesis, 
and  hydroxylated  phenylglyoxylic  acids  are  produced.  Pyrogallol 
and  methyl  cyanoformate,  dissolved  in  ether,  give  with  zinc  chloride 
and  gaseous  hydrogen  chloride  2:3: ^-trihydroxyphenylglyoxylic  acid , 
C6H2(0H)3*C(>C02H,  m.  p.  171°,  which  dyes  chrome -mordanted 
wool.  It  gives  a  sodium  salt,  08H506Na ;  a  normal  aniline  salt, 
m.  p.  138°;  whilst  on  heating  with  aniline  at  135°,  2  :  3  :  4-tri¬ 
hydroxy  benzylidineaniline,  C6H2(OH)3‘CHINPh,  is  formed,  thus 
proving  the  constitution  of  the  acid. 

The  following  derivatives  of  2:3:  4-trihydroxyphenylglyoxylic 
acid  are  also  described :  nitrophenylhydrazone ,  yellowish-red  needles, 
m.  p.  230 — 240°  (decomp.)  ;  semicar  bazone,  decomp.  230°.  With 
oxythionaphthen  dissolved  in  acetic  anhydride,  trihydroxyphenyl- 
glyoxylic  acid  forms  a  compound , 

c6h2(0Ac)3-c(C02h):c<  £°_>  c6h4, 

and  it  couples  with  benzenediazonium  chloride  to  give  an  azo-dye. 

W.  0.  K. 


The  Preparation  of  Chloro-  and  Bromo-tyrosine  and  the 
Analogous  Tyramines.  R.  Zeynek  (Z.  physiol.  Chem 1921, 
114,  275 — 285). — 3  :  5-Dibromotyrosine  and  3  :  5-dichlorotyrosine 
are  best  prepared  by  the  action  of  the  respective  halogens  on 
l- tyrosine  suspended  in  glacial  acetic  acid. 

1-3  : 5-Dichlorotyrosine  has  m.  p.  256 — 260°  (decomp.),  crystallises 
in  rhombic  platelets,  and  the  anhydrous  hydrochloride  gives  in 
5%  aqueous  solution  [a]jf  —7*8° ;  in  4%  hydrochloric  acid,  [a]§° 
— 2-9°.  A  5%  solution  of  dichlorotyrosine  containing  2HaO  dis¬ 
solved  in  4%  hydrochloric  acid  gave  [a]u°  —2*8°.  p-Hydroxy- 
phenylethylamine,  when  suspended  in  glacial  acetic  acid  and 
brominated,  yields  dibromotyramine  hydrobromide,  crystallising 
in  monoclinic  platelets,  m.  p.  270°.  The  free  base  crystallises  in 
white,  flat,  rhombic  rods,  m.  p.  210°.  Dichlorotyramine  hydro¬ 
chloride,  prepared  similarly,  crystallises  in  monoclinic  plates,  m.  p. 
284 — 286°;  the  base  has  m.  p.  219 — 222°.  S.  S.  Z. 


Preparation  of  Soluble  Derivatives  of  Camphoric  Acid. 

Society  op  Chemical  Industry  in  Basle  (Brit.  Pat.  173063). — 
Soluble  derivatives  of  camphor  which  retain  the  therapeutic 
properties  of  that  substance  but  give  stable  solutions  in  water 
sterilisable  by  heat  and  therefore  suitable  for  subcutaneous  injec¬ 
tion,  are  exemplified  by  certain  A-substituted  derivatives  of 

CO 

camphorimide  of  the  type  C8H14<1qq^>N'R*N<C-^,/,  where  R  is 


an  alkyl  or  alkylene  group,  and  R'  and  R"  are  hydrogen,  alkyl, 
or  alkylene  groups.  These  compounds  are  obtainable  from  camphor¬ 
imide  by  the  usual  methods,  as,  for  example,  by  causing  its  isolated 
dry  salt  or  a  solution  to  react  with  polyhalogenised  saturated  or 
unsaturated  aliphatic  hydrocarbons  or  with  halogen  hydrins,  and 


ORGANIC  CHEMISTRY. 


i.  255 


the  iV’-halogen  alkyl  or  A-halogen  alkylene  camphorimide  thus 
obtained  (after  substituting  halogen  for  hydroxyl  if  a  halogen- 
hydrin  has  been  used)  is  treated  with  ammonia  or  an  alkylamine. 
Or,  alternatively,  camphoric  acid  or  its  anhydride  may  be  caused 
to  react  with  a  diamine  of  the  type  NH^R-NR'R".  The  following 
substances  are  described  :  Camphor -^-hydroxy ethylimide,  a  thick, 
colourless  oil,  b.  p.  190°/15  mm.,  is  prepared  by  the  action  of 
ethylene  iodohydrin  on  sodiocamphorimide  in  absolute  alcoholic 
solution.  Camphor -$-chloroethylimide,  prepared  by  the  action  of 
phosphorus  pentachloride  on  the  above,  is  a  pale  yellow  oil,  b.  p. 
168°/10*5  mm.  By  heating  with  ammonia  at  100°  under  pressure, 
it  is  converted  into  camphor -$-aminoethylimide, 

c8h14<co>n-ch2-ch2-nh2, 

which  can  be  isolated  as  its  hydrobromide  as  an  incompletely  solidi¬ 
fying  syrup  which  decomposes  at  135 — 140°.  The  chloroethyl- 
imide,  when  similarly  heated  with  33%  dimethylamine  solution  at 
120 — 125°,  gives  camphor -P-dimethylaminoethylimide,  b.  p.  163°/ 
14  mm.  It  forms  a  crystalline  hydrobromide ,  m.  p.  207°,  soluble  in 
both  water  and  alcohol.  Camphor -$-bromoethylimide  is  obtained 
by  heating  potassiocamphorimide  with  an  excess  of  ethylene 
dibromide  on  an  oil-bath.  It  boils  at  186°/12  mm.  When  heated 
at  100°  with  diethylamine,  it  is  converted  into  camphor -$-diethyl- 
aminoethylimide ,  a  viscid  oil,  b.  p.  183 — 185°/12  mm,,  which 
gives  a  crystalline  hydrobromide ,  m.  p.  157°.  Camphor -$-allyl- 
aminoethylimide  is  similarly  prepared  from  allylamine  and  the 
halogenethylimide.  It  boils  at  187°/12  mm.,  and  gives  a  hydro¬ 
bromide  crystallising  in  fine  leaflets,  m.  p.  144°.  Illustrative  of 
the  second  general  method  of  preparation,  the  above-mentioned 
p-diethylaminoethylimide  may  also  be  obtained  by  heating  at 
180 — 200°  camphoric  acid  and  as -diethylethylenediamine.  The 
latter  substance,  obtained  by  the  reduction  of  diethylaminoaceto- 
nitrile  with  sodium  and  alcohol,  forms  an  oil,  b.  p.  140 — 145°, 
with  strongly  basic  properties.  In  a  similar  way,  from  the  reduc¬ 
tion  product  of  piperidine  acetonitrile,  by  heating  with  camphoric 
acid,  the  corresponding  imide  camphor -$ -piper  idylethylimide  is 
obtained.  Its  hydrobromide  crystallises  in  fine,  felted  needles, 
m.  p.  193*5°.  G.  F.  M. 

The  Bile  Acids.  III.  Biloidanic  Acid  [Letsche’s  Acid]. 

W.  Borsohe,  0.  Weickert,  and  Robert  Meyer  (Ber.,  1921, 
54 ,  [B],  3177 — 3182). — Biloidanic  acid  has  been  prepared  by 
Letsche  (A.,  1909,  i,  697)  by  the  action  of  a  mixture  of  nitric  and 
sulphuric  acids  on  cholic  acid,  and  examined  subsequently  by 
Schenck  (A.,  1920,  i,  847 ;  1921,  i,  179),  who  concurs  in  ascribing 
to  it  the  formula  C19H28O10.  Specimens  of  the  purified  acid 
examined  by  the  authors  did  not  give  analytical  results  in  agree¬ 
ment  with  this  formula.  The  acid  was  therefore  esterified  with 
methyl  alcohol  and  hydrogen  chloride,  but  the  product,  mainly  a 
dimethyl  trihydrogen  ester,  was  not  quite  uniform.  It  was  there¬ 
fore  converted  by  diazomethane  into  the  pentamethyl  ester  (which 
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has  also  been  prepared  by  Schenck  from  the  silver  salt  and  methyl 
iodide).  The  latter  caiinot  be  satisfactorily  purified  by  crystallis¬ 
ation,  but,  after  being  distilled  under  diminished  pressure  gives 
analytical  results  in  agreement  with  the  formula  C23H36O10,  thus 
indicating  the  formula  C18H26O10  for  the  parent  acid.  The  penta- 
methyl  ester  has  m.  p.  91 — 92°  after  softening  at  87°,  b.  p.  321 — 
322°/18  mm.,  [a]D  about  +20°  in  absolute  alcoholic  solution.  Direct 
analysis  of  the  acid  regenerated  from  the  hydrogen  ester  leads  to 
the  same  result.  The  pentamethyl  ester  has  not  yet  been  smoothly 
re-converted  into  the  acid. 

A  modification  of  Letsche’s  method  of  preparing  the  acid  is 
described  which  permits  the  isolation  of  biloidanic  acid  in  the  pure 
condition  after  a  single  crystallisation.  H.  W. 

A  Critical  Examination  of  the  Aromatic  Aldehydes  occur¬ 
ring  in  certain  Eucalyptus  Oils.  Arthur  Ramon  Penfold 
(T.,  1922,  121,  266—269). 

The  Reduction  of  Naphtholcarboxylic  Acids  to  Aldehydes. 

Hugo  Weil  and  Walter  Heerdt  (Ber.,  1922,  55,  [R],  224 — 
230). — A  continuation  of  previous  work  (Weil  and  Ostermaier, 
this  vol.,  i,  139). 

Tetrahydronaphthaldehyde  has  been  obtained  previously  ( loc . 
cit.)  by  the  reduction  of  p-naphthol-3-carboxylic  acid  by  sodium 
amalgam  in  boric  acid  solution  with  the  addition  of  a  neutral 
mixture  of  sodium  sulphite  and  sodium  hydrogen  sulphite.  The 
same  result  is  obtained  when  the  action  is  effected  at  a  temperature 
not  exceeding  —5°.  The  aldehyde  is  also  obtained  by  the  reduction 
of  2-acetoxynaphthalene-3-carboxylic  acid,  1  -amino- p-naphthol 
3-carboxylic  acid,  and  1-bromo-P-naphthol- 3 -carboxylic  acid, 
ammonia  or  hydrogen  bromide  respectively  being  eliminated 
from  the  compounds  last  named.  Tetrahydronaphthaldehyde 
hydrazone,  after  being  crystallised  from  alcohol  containing  a  little 
glacial  acetic  acid,  has  m.  p.  106*5°  instead  of  96*5°  as  previously 
recorded  {loc.  cit.).  1  -Amino- (3 -naphthol-3- carboxylic  acid  is  pre¬ 
pared  conveniently  by  coupling  p-naphthol-3-carboxylic  acid  with 
diazotised  sulphanilic  acid  and  reduction  of  the  dye  so  formed 
with  zinc  dust  and  glacial  acetic  acid. 

a-Naphthol-2-carboxylic  acid  does  not  appear  to  be  reduced 
beyond  the  l-hydroxynaphthal-2-aldehyde  stage  even  by  energetic 
treatment  at  25°,  40°,  or  55°. 

4-Amino-l-hydroxynaphthalene-2- carboxylic  acid  is  so  feebly 
acidic  that  it  is  precipitated  from  solutions  of  its  salts  by  boric 
acid  and  thus  escapes  reduction. 

4-Sulpho-l-hydroxynaphthalene-2-carboxylic  acid  is  reduced  to 
a-naphthol-2-aldehyde,  the  sulphonic  group  being  eliminated.  On 
the  other  hand,  the  cautious  reduction  of  4-bromo-l-hydroxy- 
naphthalene-2-carboxylic  acid  leads  to  the  formation  of  i-bromo - 
l-hydroxynaphthalene-2-aldekyde,  which,  however,  could  not  be 
obtained  in  the  homogeneous  state.  It  gives  the  normal  com¬ 
pounds  with  phenylhydrazine  (yellow  leaflets,  m.  p.  159°),  aniline 
(orange-yellow  needles,  m.  p.  161°),  o-toluidine  (yellowish-red 
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needles,  m.  p.  188°),  ^3-toluidine  (yellowish-red  needles,  m.  p.  171°), 
benzidine  (C23H17ON2Br,  re(^  leaflets,  m.  p.  218°),  a-naphthylamine 
(red  needles,  m.  p.  196°),  o-phenylenediamine  (C17H13ON2Br, 
m.  p.  225°),  ra-phenylenediamine  (m.  p.  201°),  p-phenylenediamine 
(m.p.  198°) ;  with  ammonia,  it  gives  the  compound ,  C22H1803N2Br2, 
yellow  crystals,  m.  p.  126°. 

4:-Chloro-l-hydroxynaphthalene-2‘Carboxylic  acid ,  m.  p.  228°,  pre¬ 
pared  by  the  passage  of  chlorine  into  a  solution  of  a-naphthol- 
2-carboxylic  acid  in  glacial  acetic  acid,  is  reduced  similarly  to 
4-chloro-l-fiydroxynaphthalene-2-aldehyde.  The  latter  gives  the 
usual  derivatives  with  hydroxylamine  (colourless  needles,  m.  p. 
184°),  hydrazine  (yellow  needles,  m.  p.  179°),  phenylhydrazine 
(yellow  leaflets,  m.  p.  153°),  aniline  (yellow  needles,  m.  p.  157°), 
o-toluidine  (orange -yellow  crystals,  m.  p.  183°),  ^-toluidine  (orange- 
yellow  crystals,  m.  p.  164°),  a-naphthylamine  (reddish-yellow 
leaflets,  m.  p.  188°),  benzidine  (C23H170N2C1,  red  crystals,  m.  p. 
214°),  o-phenylenediamine  (C17H130N2C1,  leaflets,  m.  p.  221°), 
?ft-phenylene diamine  (m.  p.  250°),  ^9-phenylenediamine  (m.  p. 
244°) ;  with  ammonia  it  gives  the  compound,  C32H1803N2C12. 
The  sodium  compound  of  4-chloro-l-hydroxynaphthalene-2-alde- 
hyde  crystallises  in  yellow  leaflets.  H.  W. 

Preparation  of  Hydroxyaldehydes  and  their  Derivatives. 

SocifjTii:  Chimique  des  Usines  du  Rhone  (Brit.  Pat.  164715). — 
In  the  manufacture  of  aromatic  hydroxyaldehydes  by  the  process 
described  in  Brit.  Pat.  161679  (A.,  1921,  i,  420)  equally  good  results 
are  obtained  without  the  use  of  an  organic  solvent.  Thus  vanillin 
is  obtained  by  adding  a  concentrated  solution  of  5*3  kilos,  of  sodium 
nitrite  and,  after  some  time,  4  kilos,  of  guaiacol  and  8  kilos,  of 
40%  formaldehyde  solution  to  a  solution  of  8  kilos,  of  dimethyl- 
aniline  in  33  kilos,  of  hydrochloric  acid  in  presence  of  33  kilos,  of 
ice.  A  low  temperature  is  maintained  for  some  hours  and  the 
reaction  is  completed  on  a  water-bath.  G.  F.  M. 

The  Melting  Points  of  certain  Fatty-aromatic  Ketones. 

Riko  Majima,  Kwanto  Nagaoka,  and  Keisuke  Tamada  (Ber., 
1922,  55,  [25],  215 — 217). — A  number  of  ketones  of  the  types 
C6H3(OMe)2*CO,R,  C6H4(OMe)*CO*R,  and  C6H5*CO'R  have  been 
prepared.  The  melting  points  of  a  compound  with  an  even  number 
of  carbon  atoms  in  the  side- chain  is  invariably  higher  than  that 
of  either  of  its  immediate  neighbours  with  an  odd  number  of  carbon 


atoms,  as  shown 

by  the  annexed  table  : 

Side-chain. 

M.  p.  of  the  compounds. 

•COR 

C6H3(OMe)2-CO*R 

C6H4(OMe)-COR 

c6h5-co-r 

•COC10H21 

49° 

•CO-CnHs) 

68—69° 

62-5 

45° 

•COC12H26 

59-5—60 

59 

41—42 

•coc13h27 

74—75 

67 

54—55 

•co-c14h2# 

64—65 

65—66 

50—51 

■co-c15h21 

79—80 

72—73 

59—60 

-CO-C16H33 

67—68 

70-5 

56—56-5 

•co«c17h35 

82—83 

77—77-5 

H.  W. 
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Elimination  of  Hydrogen  from  Aromatic  Nuclei  and 
Union  of  the  Latter  by  means  of  Aluminium  Chloride. 

Roland  Scholl  and  Christian  Seer  ( Ber .,  1922,  55,  [B],  109 — 
117;  cf.  A.,  1913,  i,  56,  734). — Previous  attempts  to  convert 
o-chlorophenyl  a-naphthyl  ketone  into  5-chloro-l  :  9 -benzan  throne 
were  unsuccessful ;  this  does  not,  however,  appear  to  be  a  general 
characteristic  of  chlorophenyl  ketones,  since  the  corresponding 
meta-  and  para-compounds  give  substituted  benzanthrones  in 
rather  poor  yield. 

[With  Josef  Daimer.] — o-Chlorophenyl-x-naphthyl  ketone  crystal¬ 
lises  in  colourless  needles,  m.  p.  82°. 

m-Chlorophenyl-<x-naphthyl  ketone ,  small,  pale  yellow  prisms, 
m.  p.  77 — 79°,  is  obtained  by  the  action  of  ra-chlorobenzoyl 
chloride  on  naphthalene  in  the  presence  of  carbon  disulphide  and 
aluminium  chloride.  It  is  converted  by  aluminium  chloride  at 
145°  into  6-chloro-l  :  9 -benzanthrone,  golden-yellow  needles,  m.  p. 
186 — 187°.  The  constitution  of  the  latter  follows  from  the  obser¬ 
vation  that  it  is  oxidised  by  chromic  acid  to  6-chloroanthraquinone 
1-carboxylic  acid ,  lustrous,  golden  needles,  m.  p.  295°,  which  loses 
carbon  dioxide  at  310 — 320°  and  yields  2-chloroanthraquinone, 
slender,  yellow  needles,  m.  p.  203 — 204°. 

p-Chlorophenyl  on-naphthyl  ketone ,  colourless  rods,  m.  p.  126 — 
128°,  is  converted  by  aluminium  chloride  into  1-chloro-l  :  9-benz- 
anthrone3  yellow,  microscopic  crystals,  m.  p.  187 — 188°. 

Anthraquinone-l-carboxylyl  chloride,  pale  yellow  needles,  m.  p. 
203 — 204°  (cf.  Sehaarschmidt,  A.,  1915,  i,  566),  is  conveniently 
prepared  by  boiling  a  solution  of  the  carboxylic  acid  in  phosphoryl 
chloride  with  a  slight  excess  of  phosphorus  pentachloride.  It  is 
converted  by  naphthalene  and  aluminium  chloride  in  the  presence 
of  nitrobenzene  into  a  -naphthyl  \-anthraquinonyl  ketone ,  m.  p. 
231 — 232°.  Attempts  to  prepare  a  benzanthrone  derivative  from 
the  latter  were  unsuccessful.  H.  W. 

Syntheses  by  means  of  Sodamide.  IX.  The  Preparation 
of  /2/^Dialkyl-a-hydrindones  or  2 : 2-Dialkylindan-l-ones. 

Albin  Haller  and  Edouard  Bauer  (Ann.  Chim.,  1921,  [ix],  16, 
340 — 354). — The  chlorides  of  {5-phenyl-  a  a- dialky lpropionic  acids, 
CH2Ph*CR2*C02H,  behave  like  (3-phenylpropionyl  chloride  (cf. 
Kipping,  T.,  1894,  65,  480)  in  the  presence  of  aluminium  chloride, 
giving  2  : 2-dialkylindan-l-ones,  which  themselves  react  with 
sodamide  to  give  the  amide  corresponding  with  the  original  acid 
chloride. 

(3-Phenyl- aa- dime thylpropionic  acid  reacts  with  thionyl  chloride, 
giving  the  acid  chloride ,  m.  p.  5° ;  b.  p.  125 — 126°/15  mm.,  which 
when  treated  in  the  cold  with  aluminium  chloride  gives  2:2- 

dimethylindan-\-one ,  C6H4<CQQ?^>CMe2,  m.  p.  44 — 45°;  b.  p.  118 — 

119°/15  mm.,  giving  a  semicarbazone,  m.  p.  209 — 210°.  The 
indanone  is  decomposed  by  sodamide,  giving  p -phenyl- aa-dimethyl- 
propionamide,  and  since  the  alkylated  indanone  may  be  prepared 
from  indanone  itself  by  the  action  of  methyl  iodide  on  its  sodium 
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derivative,  this  furnishes  a  new  method  for  preparing  [3-phenyl- 
oc  a-  dialkylpr  opionamides . 

Phenyl  ?i- propyl  ketone,  when  treated  first  with  sodamide  in 
anhydrous  ether  and  subsequently  with  benzyl  chloride,  gives  a 
mixture  of  phenyl  cc-benzylpropyl  ketone ,  COPh*CHEt*CH2Ph,  b.  p. 
183 — 184°/13  mm.,  giving  an  oxime ,  m.  p.  78°;  and  phenyl 
cL<x-dibenzylpropyl  ketone ,  COPh-CEt(CH2Ph)2,  m.  p.  67 — 68° ; 
b.  p.  258°/13  mm.  The  former,  when  treated  with  sodamide  in 
benzene  and  then  with  ethyl  iodide,  yields  phenyl  a-benzyl- a- ethyl- 
propyl  ketone,  COPh*CEt2*CH2Ph,  m.  p.  80 — 80*5°;  b.  p.  190 — 
202°/12 — 13  mm.,  which  can  also  be  prepared  by  the  benzylation 
of  phenyl  a-ethylpropyl  ketone.  Phenyl  a-benzyl- a-ethylpropyl 
ketone  reacts  with  sodamide  to  give  <x-benzyl-ot-ethylbutyramide, 
which  was  not  isolated  in  the  free  state,  but  was  converted 
into  <x-benzyl-<x-ethylbutyric  acid,  CH2Ph*CEt2*C02H,  b.  p.  197 — 
199°/ 17  mm.,  giving  an  acid  chloride,  b.  p.  148° /1 3  mm.  The 
acid  chloride,  in  the  presence  of  aluminium  chloride  in  the  cold, 

yielded  2  : 2-diethylindan-l -one,  C6H4<CQQ?^>CEt2,  m.  p.  9°;  b.  p. 

138°/13  mm.  W.  G. 

Position  of  the  Double  Linking  in  Piperitone.  I.  A.  R. 

Penfold  (Perf.  Essent.  Oil  Pec.,  1922,  13,  19 — 20). — Piperitone 
gave  on  oxidation  with  cold  permanganate  a  product  from  which 
diosphenol  was  isolated,  and  identified  by  its  reaction  as  a  keto- 
phenol  and  by  the  preparation  of  the  oxime  and  the  phenyl- 
urethane.  It  is  probable  therefore  that  the  double  bond  occupies 
the  same  position  in  piperitone  as  in  diosphenol,  and  the  former 
substance  would  accordingly  be  A1-menthen-3-one.  G.  F.  M. 

Constitution  of  Quinonoid  Organic  Onium  Salts.  F. 

Kehrmann  (Helv.  Chim.  Acta,  1922,  5,  69 — 71). — The  recent 
criticisms  of  Hantzsch  (this  vol.,  i,  24)  has  led  the  author  to  state 
specifically  that  his  formulae  (cf.  A.,  1918,  i,  312;  1921,  ii,  476) 
are  applicable  to  carbonium  salts.  Further  consideration,  how¬ 
ever,  shows  that  it  is  unnecessary  to  indicate  the  particular 
union  of  the  dissociable  ion  with  the  nitrogen  atom,  or,  more 
generally,  the  basic  point  of  attachment  of  the  molecule  by  means 
of  the  dotted  line  as  previously  proposed.  Nevertheless,  it  is 
advisable  in  writing  the  formulae  that  the  connexion  between  the 
dissociable  ion  and  the  basic  group  should  be  rendered  sufficiently 
obvious  either  by  placing  them  in  close  proximity  or  by  marking 
the  central  atom  in  some  particular  manner,  for  example,  by 
thickened  type.  H.  W. 

Preparation  of  Intermediates  [3-Chloro-2-aminoanthra- 
quinone  and  3-Chloro-l-bromo-2-aminoanthraquinone]  and 
a  Dyestuff  of  the  Anthraquinone  Series.  Frederick  William 
Atack  and  Charles  William  Soutar  (Brit.  Pat.  172682). — 
3-Chloro-2-aminoanthraquinone  is  obtained  by  the  regulated  chlorin¬ 
ation  at  ordinary  temperatures  of  2-aminoanthraquinone  in  a 
suitable  solvent  such  as  glacial  acetic  acid  or  nitrobenzene  until 
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the  requisite  increase  in  weight  has  taken  place.  It  crystallises 
from  acetic  acid  in  orange-yellow  needles,  m.  p.  221°.  When 
20  parts  of  the  chloro- compound  suspended  with  10  parts  of  sodium 
carbonate  in  nitrobenzene  are  brominated  at  ordinary  temperatures 
with  21  parts  of  bromine  in  60  parts  of  nitrobenzene,  3 -chloro- 
l-bromo-2-aminoanthraqui?ione  is  obtained  as  orange-coloured 
needles,  m.  p.  235°.  This  compound  undergoes  condensation  on 
boiling  in  nitrobenzene  solution  with  sodium  and  copper  acetates 
with  formation  of  a  dyestuff  having  probably  the  constitution 
3  :  3'-dichloroanthraquinone-l  :  2  :  1'  :  2'-dihydroazine,  but  possibly 
the  azine,  as  distinguished  from  the  hydroazine,  may  be  present. 
It  dyes  cotton  bright  blue  shades  from  a  hyposulphite  vat.  All 
the  above  reactions  may  be  performed  consecutively  in  the  same 
liquid  medium,  for  example,  nitrobenzene,  without  isolation  of 
the  intermediate  products.  G.  F.  M. 

Production  of  Dyestuff  Intermediates  [Aminoanthraquin- 
ones].  John  Thomas,  Arthur  Hugh  Davies,  and  Scottish 
Dyes,  Ltd.  (Brit.  Pat.  173006). — Higher  yields  of  the  corresponding 
amino  ant hraquinones  and  products  of  better  quality  are  obtained 
by  heating  1-chloroanthraquinone  or  dichloroanthraquinones  with 
aqueous  ammonia  in  an  autoclave  than  by  the  usual  process  with 
the  sulphonic  acids.  The  presence  of  small  amounts  of  copper 
salts  has  a  favourable  influence  on  the  course  of  the  reaction.  For 
example,  a  nearly  theoretical  yield  of  1-aminoanthraquinone  is 
obtained  by  heating  100  parts  of  1-chloroanthraquinone  with 
700  parts  of  26%  ammonia  at  170°  for  twelve  hours  in  presence 
of  0J  part  of  copper  sulphate.  G.  F.  M. 

Preparation  of  l-Chloro-2-aminoanthraquinone.  Alexan¬ 
der  Walker  Fyfe  and  British  Dyestuffs  Corporation,  Ltd. 
(Brit.  Pat.  173166). — l-Chloro-2-aminoanthraquinone  is  prepared, 
without  previously  protecting  the  amino-group  by  acetylation,  by 
the  direct  chlorination  at  15°  of  2-aminoanthraquinone  suspended 
in  ten  times  its  weight  of  nitrobenzene  or  other  suitable  solvent, 
such  as  acetic  acid  or  chlorobenzene,  until  the  requisite  increase 
in  weight  has  taken  place.  The  yield  amounts  to  88%  of  the 
theoretical.  G.  F.  M. 

Some  Products  of  the  Reduction  of  2-Hydroxyanthraquin- 
one.  Arthur  George  Perkin  and  Thomas  William  Whattam 
(T.,  1922,  121,  289—300). 

Derivatives  of  /?-Methylanthraquinone.  I.  Syntheses  of 
Chrysophanic  Acid  [1  :  8-Dihydroxy-3-methylanthraquinone] 
and  of  1  : 5-Dihydroxy-3-methylanthraquinone.  R.  Eder 
and  C.  Widmer  (Helv.  Chim.  Acta ,  1922,  5,  3 — 17). — The  course 
of  the  reaction  between  a-nitrophthalic  anhydride  and  m-cresol 
depends  considerably  on  the  condensing  agent  employed.  In  the 
presence  of  boric  acid  at  170 — 180°,  3'-(or  6')-nitro-3  :  6- dimethyl - 
; fluoran ,  colourless,  lustrous  plates,  m.  p.  24Q — 241°,  a  substance , 
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c23h1506,  colourless  needles,  m.  p.  210 — 211°  (the  constitution 
of  which  has  not  been  elucidated),  6-nitro-o-2' -hydroxytoluoyl- 
benzoic  acid ,  0H*C6H3Me*CQ*C6H3(N02)*C02H,  coarse,  pale  green 
prisms,  m.  p.  227°,  and  3-nitro-o-2' -hydroxy -p-toluoylbenzoic  acid , 
prisms  and  needles,  m.  p.  239 — 240°,  are  formed.  Attempts  to 
convert  the  nitro-acids  smoothly  into  anthraquinone  derivatives 
by  means  of  concentrated  sulphuric  acid  were  unsuccessful.  In 
the  presence  of  aluminium  chloride,  a-nitrophthalic  anhydride  and 
m-cresol  give  3-nitro-o-2'-hydroxytoluoylbenzoic  acid  as  the  sole 
isolable  product.  The  isomeric  nitro-acids  are  reduced  by  ferrous 
hydroxide  in  boiling  ammoniacal  solution  to  6-amino- o-2'-p- 
hydroxytoluoylbenzoic  acid,  almost  colourless  leaflets,  m.  p.  227 — 
228°,  and  3-amino-o-2' -hydroxytoluoylbenzoic  acid,  leaflets,  m.  p. 
233 — 234°,  respectively,  which  are  converted  in  the  usual  manner 
into  6-hydroxy-o-2' -hydroxy -p-toluoylbenzoic  acid,  colourless,  slender 
needles,  m.  p.  175 — 176°,  and  3 -hydroxy -o-2f -hydroxy -p-toluoyl- 
benzoic  acid,  coarse,  colourless  needles,  m.  p.  229 — 230°.  The 
6 -hydroxy- acid  is  transformed  by  concentrated  sulphuric  acid 
at  160 — 170°  into  1  :  5-dihydroxy -3-methylanthraquinone,  golden  - 
yellow  leaflets,  m.  p.  190 — 191°,  whereas  the  3 -hydroxy -acid  is 
converted  by  a  mixture  of  boric  and  sulphuric  acids  into  1  :  8-di¬ 
hydroxy- 3-methylanthraquinone,  yellow  leaflets,  m.  p.  193 — 194°, 
which  is  identical  in  all  respects  with  natural  chrysophanic  acid. 

H.  W. 


Hydrogen  from  Aromatic  Nuclei,  and 
Union  of  the  Latter  by  means  of  Alum¬ 
inium  Chloride.  IV.  Ring  Closure  with 
Doubly  Benzoylated  Naphthalenes.  Ro¬ 
land  Scholl  and  Heinrich  Neumann  (Ber., 
1922,  55,  [B],  118—126;  cf.  A.,  1913,  i,  56, 
734,  and  this  vol.,  i,  258). — 1  : 4-Dibenz- 
oylnaphthalene  is  convertible  into  dibenz¬ 
pyrene-5  :  8-quinone  (annexed  formula),  but 
the  corresponding  compound  from  1  :  5-di- 
benzoylnaphthalene  could  not  be  prepared. 

1  :  4 -Dicyanonaphthalene,  long,  pale  yellow  needles,  m.  p.  206°, 
is  prepared  by  distilling  sodium  naphthalene- 1  : 4- disulphonate 
with  potassium  cyanide  and  is  hydrolysed  by  boiling,  moderately 
concentrated  sulphuric  acid  to  naphthalene- 1  : 4-dicarboxylie  acid, 
m.  p.  309°.  The  latter  is  converted  by  phosphorus  pentachloride 
into  naphthalene-1  : 4- dicarboxyl  chloride ,  slender  needles,  m.  p. 
80°,  which  is  transformed  by  benzene  and  aluminium  chloride 
in  the  presence  of  carbon  disulphide  into  1  :  4- dibenzoylnaphthalene , 
colourless  needles,  m.  p.  106°.  The  ketone  yields,  after  treatment 
with  aluminium  chloride  at  130°,  a  small  amount  of  dibenzpyrene- 
5  :  8 -quinone,  broad,  reddish-brown  needles,  m.  p.  365°,  which  is 
purified  preferably  by  sublimation.  The  corresponding  dibenz¬ 
pyrene,  greenish-yellow  leaflets  or  prisms,  m.  p.  281-5 — 282°,  is 
formed  by  reduction  of  the  quinone  with  zinc  dust  in  an  atmo¬ 
sphere  of  hydrogen.  The  quinone  is  oxidised  by  chromic  acid 
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to  1  :  2 -phthalylanthraquinone,  yellow  leaflets, 
m.  p.  325°,  which  is  transformed  by  hydrazine 
hydrate  into  the  azine  (annexed  formula), 
orange-red  needles,  decomp,  about  440°,  after 
darkening  at  430°  in  an  atmosphere  of 
hydrogen. 

1  : 5-Dicyanonaphthalene,  m.  p.  260°,  is 
converted  successively  into  the  corresponding 
dicarboxylic  acid,  m.  p.  315 — 320°  (decomp.), 
1  :  5-dibenzoylnaphthalene,  colourless  crystals, 
m.  p.  185 — 186°,  is  obtained  from  the  latter.  H.  W. 

Phenolcamphorein.  Sri  Krishna  (T.,  1922,  121,  253 — 255). 

Preparation  of  Terpineol.  Robert  Marchand  (Brit.  Pat. 
153605). — Terpineol  is  obtained  from  terpin  hydrate  in  nearly 
theoretical  yield  by  distilling  it  with  water  and  an  organic  sulphonic 
acid,  preferably  quinoline-8- sulphonic  acid.  The  process  may,  if 
desired,  be  rendered  continuous  by  adding  further  quantities  of 
terpin  hydrate  as  the  terpineol  distils  over.  G.  F.  M. 

The  Main  Constituent  of  Japanese  Lac.  VIII.  Position 
of  the  Double  Bonds  in  the  Side  Chain  of  Urushiol  and 
Demonstration  that  Urushiol  is  not  Homogeneous.  Riko 
Majima  (Ber.,  1922,  55,  [B],  172—191;  cf.  A.,  1920,  i,  837, 
and  previous  abstracts). — Hydrourushiol  is  present  to  the  extent 
of  10%  in  urushiol,  the  main  constituent  of  Japanese  lac. 
In  addition,  the  following  compounds  are  probably  present  : 
C6H3(OH)2*[CH2]7*CHICH*[CH2]5*CH3,  which  on  oxidation  gives 
rise  to  heptaldehyde  and  the  acid,  C6H3(0H)2*[CH2]7*C02H,  or  its 
homologues  and  C6H3(0H)2-[CH2]7-CH:CH-[CH2]4-CH:CH2,  which 
yields,  on  oxidation,  formic  acid  and  the  same  aromatic  substances 
as  the  preceding  compound.  The  results  of  the  analyses  of  the 
bromide  and  ozonide  of  the  dimethyl  ether  and  the  volume  of 
hydrogen  absorbed  during  reduction  indicate  that  it  contains  two 
double  bonds  in  the  molecule. 

Urushiol  is  a  mixture  of  compounds  which  differ  from  one  another 
in  the  number  and  position  of  the  double  bonds  present  in  the 
long,  normal  carbon  chain.  In  this  respect  it  exhibits  a  close 
similarity  to  the  drying  oils.  It  is  difficult  or  almost  impossible 
by  the  available  methods  to  separate  urushiol  quantitatively 
into  its  components.  Since,  however,  all  the  latter  are  converted 
by  reduction  into  the  same  hydrourushiol,  it  appears  desirable 
to  retain  the  name  urushiol  for  the  original  mixture,  which  is 
regarded  as  having  a  mean  molecular  formula,  C21H3202  or 
C6H3(OH)  2*C15H27.  The  isolation  of  veratrol-o-carboxylic  acid 
from  the  products  of  the  oxidation  of  urushiol  dimethyl  ether  by 
potassium  permanganate  affords  valuable  confirmation  of  the 
constitution  of  urushiol  as  deduced  by  other  methods. 

[With  Yoshihide  Tahara.] — Diacetylurushiol  is  conveniently 
prepared  by  acetylating  crude  urushiol  and  distilling  the  product 
in  a  high  vacuum  (b.  p.  212 — 220°/0*3  mm.).  It  is  ozonised  in 


\/ 
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chloroform  solution  and  the  crude  ozonide  is  decomposed  with 
steam.  The  volatile  products  contain  acetaldehyde,  heptaldehyde, 
and  Ti-heptoic  acid;  the  non-volatile  portions  consist  of  diacetyl- 
hydro  urushiol,  2  :  3-diacetoxyphenyl-n-octaldehyde ,  a  pale  yellow 
liquid,  b.  p.  205 — 207°/l  mm.,  and  azelaic  acid. 

[With  Gitaro  Takayama.] — Acetylmethylurushiol  is  converted 
into  its  diozonide ,  and  the  latter  is  decomposed  with  steam.  The 
products,  isolated  in  the  usual  manner,  are  heptaldehyde,  2-acetoxy- 
3-methoxyphenyl-n-octaldehyde ,  C6H5(OMe)(OAc)*[CH2]7*CHO,  b.  p. 
190 — 210°/0*8  mm.,  and  the  corresponding  acid,  which  could  not 
be  caused  to  crystallise  and  is  characterised  by  conversion  into 
2-hydroxy -%-methoxyphenyloctoic  acid ,  colourless  needles,  m.  p. 
49 — 50°.  The  presence  of  acetylhydrourushiol  monomethyl  ether 
is  also  established. 

[With  Wat  an  abe.] — Urushiol  dimethyl  ether  is  emulsified 
with  water  by  tlie  aid  of  a  little  palmitic  acid  and  sodium  hydroxide 
and  oxidised  with  aqueous  potassium  permanganate  solution 
initially  at  the  atmospheric  temperature  and  finally  at  60°,  whereby 
a  mixture  of  salts  and  an  oil  is  obtained.  The  latter  contains 
hydrourushiol  dimethyl  ether.  The  mixture  of  salts  is  decomposed 
by  sulphuric  acid,  yielding  carbon  dioxide,  formic  acid,  oxalic 
acid,  adipic  acid,  sebacic  acid,  veratrol-o-carboxylic  acid,  2  :  3- 
dimethoxyphenyl-7i-oetoic  acid,  and  its  higher  homologues. 

[With  Watanabe.] — Acetaldehyde  has  been  isolated  from  the 
products  of  the  decomposition  of  the  ozonides  of  dimethylurushiol 
and  diacetylurushiol,  but  not  from  that  of  urushiol  monomethyl 
ether.  The  difference  in  behaviour  is  probably  due  to  the  more 
careful  fractional  distillation  of  the  latter.  A  series  of  experi¬ 
ments  with  various  fractions  obtained  from  urushiol  dimethyl 
ether  indicates  that  the  parent  substance  of  the  acetaldehyde 
accumulates  in  the  fractions  of  lower  boiling  point,  and  demon¬ 
strates  that  urushiol  is  a  mixture  of  closely  allied  substances  which 
can  only  be  separated  from  one  another  with  difficulty  by  fractional 
distillation. 

[With  Takayama.] — The  distillation  of  large  quantities  of 
urushiol  monomethyl  and  dimethyl  ethers  has  disclosed  the 
presence  of  small  amounts  of  an  unsaturated  volatile  hydrocarbon 
to  which  the  name  urusene  is  applied ;  analyses  indicate  that  it  is 
probably  a  mixture  of  C15H28  and  C15H26. 

[With  Okazaki.] — Urushiol  dimethyl  ether  absorbs  approxim¬ 
ately  four  atomic  proportions  of  bromine  in  carbon  disulphide 
solution ;  the  product  obtained  is  not  homogeneous.  H.  W. 

The  Chief  Constituent  of  Japanese  Lac.  IX.  Chemical 
Investigation  of  the  different,  naturally-occurring  Species 
of  Lac  which  are  closely  allied  to  Japanese  Lac.  Riko 
Majima  (Ber.,  1922,  55,  [B],  191 — 214;  cf.  preceding  abstract). — 
A  Burmese  lac  (from  the  stems  of  Melanorrhoea  usitata ,  Wall), 
to  which  the  nanje  “  Thitsi  ”  is  applied,  is  shown  to  contain 
thitsiol,  a  homologue  of  ^ohydrourushiol  with  an  unsaturated  side 
chain.  As  judged  by  the  amount  of  hydro  thitsiol  formed  by 
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reduction,  however,  this  substance  cannot  comprise  more  than 
the  third  part  of  the  material  investigated.  In  this  respect,  the 
Burmese  variety  differs  markedly  from  the  Japanese  and  Indo- 
Chinese  products,  since  in  the  latter  cases  the  crude  material  con¬ 
sists  of  substances  which  are  reducible  to  hydrourushiol  or  hydro- 
laccol  to  an  extent  of  at  least  90%.  Indo-Chinese  lac,  probably 
tapped  from  Rhus  succedanea,  L.,  contains  mainly  laccol,  which 
is  reduced  readily  to  hydrolaccol;  the  latter  is  isomeric  with 
hydrothitsiol,  and  is  a  higher  homologue  of  hydrourushiol.  Formosa 
lac  from  Semeocarpus  vernicifera  and  a  product  from  Rhus  amhigua , 
Lav.,  or  Rhus  orientalis,  Schn,  are  shown  to  contain  laccol  as  main 
constituent,  whereas  two  specimens  of  Chinese  lac  (probably  from 
Rhus  vernicifera  or  a  closely  allied  species)  contained  mainly 
urushiol.  A  Siamese  lac  was  found  to  be  impure  and  to  consist 
in  all  probability  of  a  mixture  of  Indo-Chinese  and  Burmese  lac. 

[With  Chozo  Chiba.] — The  Indo-Chinese  lac  is  purified  by 
solution  in  alcohol,  filtration,  and  evaporation  of  the  filtrate,  treat¬ 
ment  of  the  residue  with  saturated  aqueous  sodium  chloride  solu¬ 
tion,  and,  finally,  with  light  petroleum.  It  is  thus  obtained  as  a 
pale- brown,  viscous  liquid  which  resembles  urushiol  closely  in 
appearance  and  in  chemical  behaviour.  When  treated  with  methyl 
iodide  and  sodium  ethoxide,  it  is  transformed  into  laccol  dimethyl 
ether,  C6H3(OMe)2#C17H31,  b.  p.  206 — 208°/0*25  mm.,  df  0*92954. 
It  is  reduced  by  hydrogen  in  the  presence  of  platinum  black  to 
hydrolaccol,  C6H3(OH)2*C17H35,  m.  p.  63 — 64°,  which  is  oxidised 
by  potassium  permanganate  in  the  presence  of  acetone  to  stearic 
acid.  Hydrolaccol  dimethyl  ether ,  obtained  by  the  catalytic  hydro¬ 
genation  of  laccol  dimethyl  ether,  crystallises  in  long  prisms, 
m.  p.  43 — 44°;  with  nitric  acid  it  yields  5-nitrohydrolaccol  dimethyl 
ether ,  m.  p.  75 — 76°,  and  5  :  §-dinitrohydrolaccol  dimethyl  ether , 
m.  p.  86 — 87°. 

[With  Yoshihlro  Kudo.] — A  solution  of  laccol  dimethyl  ether 
in  chloroform  is  converted  by  ozone  into  a  mono-ozonide .  The 
latter  is  decomposed  by  boiling  water  into  heptaldehyde,  acetalde¬ 
hyde,  formic  acid,  oxalic  acid,  an  impure  aldehyde  of  the  composition 
C6H3(OMe)2,[CH2]9*CHO,  and  nonane-w  :  a/-dicarboxylic  acid,  m.  p. 
109—111°. 

Hydrolaccol  is  shown  to  be  contained  in  the  crude  laccol,  thus 
giving  an  analogy  to  the  occurrence  of  hydrourushiol  in  urushiol 
(preceding  abstract). 

[With  Chozo  Chiba.] — -The  isolation  of  thitsiol  from  the  black 
variety  of  “  Thitsi  5  5  or  Burmese  lac  is  effected  by  means  of  alcohol 
and  light  petroleum.  Thitsiol  dimethyl  ether ,  C25H40O2,  is  a  pale 
yellow,  viscous  liquid,  b.  p.  204 — 205°/0*2  mm.,  d  0*96390.  Hydro¬ 
thitsiol,  C6H3(OH)2-Ci7H35,  has  m.  p.  94—96°.  Hydrothitsiol 
dimethyl  ether  crystallises  in  leaflets,  m.  p.  56 — 57°;  it  is  trans¬ 
formed  by  nitric  acid  in  glacial  acetic  acid  solution  into  6-nitro- 
hydrothitsiol  dimethyl  ether ,  pale  yellow  needles,  m.  p.  75 — 76°. 
Hydrothitsiol  is  shown  to  be  identical  with  heptadecylcatechol  by 
the  direct  synthesis  of  the  latter;  for  this  purpose,  margaric  acid 
is  condensed  with  catechol  in  the  presence  of  tin  chloride  and  the 
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3  :  4t-dikydroxyphenyl  hexadecyl  ketone ,  m.  p.  100 — 103°,  thus  formed 
is  reduced  by  Clemmensen’s  method  to  heptadecylcatechol. 

The  proximity  to  fresh  lac  juice  or  even  to  the  lac  tree  is  known 
to  produce  a  painful  but  not  dangerous  skin  disease  in  susceptible 
persons ;  this  is  now  shown  to  be  caused  by  urushiol,  and  is  pro¬ 
duced  in  order  of  decreasing  intensity  by  distilled  urushiol,  ordinary 
urushiol,  and  crude  Japanese  lac.  Similar  effects  are  produced  by 
other  urushiol  derivatives,  and  in  this  respect  urushiol,  hydro- 
urushiol,  urushiol  dimethyl  ether,  and  hydrourushiol  dimethyl 
ether  are  placed  in  order  of  diminishing  activity.  The  action  of 
urushiol  is  attributed  to  the  conjoint  effect  of  two  contiguous 
hydroxyl  groups  and  the  unsaturated  alkyl  radicle.  A  series  of 
experiments  with  catechol  derivatives  shows  that  the  intensity  of 
the  action  increases  with  increasing  length  of  the  alkyl  chain, 
but  is  not  noticeably  affected  by  its  position.  Laccol  of  Indo- 
Chinese,  Formosa,  and  Tsutaurushi  lac  is  approximately  as  toxic 
as  thitsiol  of  Burmah  lac,  but  either  substance  attacks  the  skin 
much  less  violently  than  urushiol  of  Japanese  or  Chinese  lac. 

H.  W. 

Kawa-kawa  Resin.  Yoshihartj  Murayama  and  Kenjir6 
Mayeda  ( J .  Pharm.  Soc.  Japan),  1921,  No.  477,  959 — 968). — 
S.  Murakami  ( ibid .,  1916,  393,  and  1918,  563)  isolated  three  com¬ 
pounds  :  demethoxy-yanogonine ,  C14H1203,  m.  p.  133 — 134°,  ^-methyl - 
sticinic  acid ,  C14H1403,  m.  p.  175°,  and  kawaic  acid ,  C11H10O4  or 
C17Hi606,  m.  p.  84—86°,  from  the  kawa-kawa  resin.  The  authors 
investigated  kawaic  acid  and  found  that  it  corresponds  with 
the  empirical  formula  C15H1605,  and  contains  one  methoxyl  group. 
When  heated  with  alcoholic  potash,  it  gives  benzaldehyde  and  a 
compound ,  C14H1603,  light  yellow  leaves,  m.  p.  164°  (decomp.), 
which  contains  one  methoxyl  group.  By  oxidation  with  2% 
potassium  permanganate,  it  yields  benzaldehyde  and  benzoic  acid. 
From  the  mother-liquor  from  which  kawaic  acid  was  isolated  a 
new  acid,  (3- kawaic  acid ,  C14H1804,  colourless,  slender  needles, 
m.  p.  101 — 103°,  was  isolated;  it  is  moderately  soluble  in  boiling 
water  and  ether,  and  very  soluble  in  alcohol.  It  contains  a  methoxyl 
group  and  yields  benzoic  acid  when  oxidised  with  5%  potassium 
permanganate.  K.  K. 

The  Tinctorial  Properties  of  some  Anthocyanins  and 
certain  Related  Pigments.  II.  Arthur  E.  Everest  and 
Archibald  John  Hall  (J.  Soc.  Dyers  and  Col.,  1922,  38,  9 — 13; 
cf.  A.,  1921,  i,  485). — An  account  of  experiments  carried  out  with 
a  view  to  study  the  influence  on  the  tinctorial  properties  of  the 
introduction  of  acidic  and  basic  radicles  in  the  benzene  nucleus  of 
synthetic  pigments  related  to  anthocyanins. 

Attempts  to  prepare  amino -derivatives  by  nitration  and  reduc¬ 
tion  failed,  for  treatment  of  2-phenylbenzopyroniumferrichloride 
with  nitric  acid,  or  nitric  acid  and  sulphuric  acid,  resulted  in 
oxidation,  but  satisfactory  results  were  obtained  by  an  indirect 
method.  Diazotised  amines,  such  as  aniline,  o-  and  p-toluidine, 
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sulphanilic  acid,  ^-nitroanilinc,  a-  and  p-naphthylamine,  couple 
with  phenyl  o-hydroxystyryl  ketone,  probably  in  the  ^-position 
with  respect  to  the  hydroxyl  group,  and  on  reduction  yield  an 
amino- derivative  which  is  converted  into  the  corresponding  oxonium 
salt  by  alcoholic  hydrochloric  acid.  The  azo-compounds  which 
were  prepared  from  phenyl  o-hydroxystyryl  ketone  possess  an 
affinity  for  wool,  but  owing  to  their  sparing  solubility  in  water, 
their  application  is  difficult,  except  in  the  case  of  the  compound 
derived  from  sulphanilic  acid.  The  corresponding  azo-pyrylium 
compounds  are  to  be  dealt  with  subsequently.  F.  M.  R. 


Gallotannin.  M.  Nierenstein  ( J .  Soc.  Chem.  Ind.}  1922,  41, 
29 — 30t;  cf.  Nierenstein,  Spiers,  and  Geake,  T.,  1921,  119,  275). — 
A  critical  discussion  of  the  attempts  to  elucidate  the  constitution 
of  gallotannin  is  given.  It  is  considered  that  it  is  probably  a 
glucoside  of  the  following  polydigaUoyUeucodigallic  anhydride, 


C0-[0-C6H2(0H)2-C0V0-CeH2(0H)<^°;0;^^(0H)2JH-0H 

C6H3(OH)3  0  C0  C0H2(OH)2  o 

The  formula  explains  the  high  molecular  weight,  the  optical  activity, 
and  the  low  electrical  conductivity  of  gallotannin.  It  is  in  accord 
with  the  observation  that  gallotannin  is  more  acidic  than  pyro- 
gallol  towards  diazoacetic  ester.  It  accounts  for  the  mutarotation 
of  gallotannin  and  explains  the  different  phases  observed  in  the 
formation  of  ellagic  acid  from  gallotannin.  It  is  in  accordance 
with  the  formation  of  tetramethylglucose  from  methylogallotannin. 
None  of  the  four  points  last  mentioned  is  explicable  on  the  basis 
of  Fischer’s  conception  of  gallotannin  as  pentadigalloylglucose. 


Crystalline  Synthetic  Tannins.  I.  P.  Karrer  and  Harry 
R.  Salomon  (Helv.  Chim.  Acta ,  1922,  5,  108 — 123). — A  solution  of 
lsevoglucosan  in  chloroform  is  converted  by  triacetylgalloyl  chloride 
and  quinoline  into  tri-(triacetylgalloyl)lcevoglucosan3 

‘ - —  o - — - , 

CH2-CH[0-C6H2(0Ac)3]*CH-CH[0-C6H2(0Ac)3]*CH[0-C6H2(0Ac)3]*9H, 

i - o - - 

m.  p.  (indefinite)  137°,  after  softening  at  126°,  [ocjg  — 10*45°,  in 
acetone  solution,  which  has  not  been  obtained  in  the  crystalline 
condition.  It  is  hydrolysed  by  an  excess  of  sodium  hydroxide  in 
aqueous  acetone  solution  at  0°  and  the  solution,  after  neutralisa¬ 
tion  and  removal  of  acetone  in  a  vacuum,  deposits  successively 
two  gelatinous  precipitates  (A  and  B)  when  preserved.  The 
former  dissolves  freely  in  cold  alcohol,  but  by  allowing  the  alcoholic 
solution  to  evaporate  slowly  at  the  atmospheric  temperature  it 
gradually  becomes  crystalline  and  sparingly  soluble  in  alcohol. 
It  is  subsequently  readily  crystallised  from  this  solvent,  and  yields 
oL-trigalloyllcevoglucosan,  long,  six-sided  crystals,  decomp.  250—320°, 
Mi?  — 18*02°  in  alcoholic  solution.  The  ability  of  the  substance 
(and  others  of  this  class)  to  give  the  typical  tannin  reactions  cannot 
be  investigated,  since  it  is  insoluble  in  water,  but  in  10%  alcoholic 
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solution  it  readily  causes  gelatinisation  with  arsenic  acid.  It  gives 
a  potassium  salt  which  is  sparingly  soluble  in  alcohol.  The  pre¬ 
cipitate,  B  (see  above),  yields  (3- trigalloyllcevoglucosan ,  broad  needles, 
and  flat,  rectangular  plates,  decomp.  270 — 320°,  [a]g  — 2T00°  in 
alcoholic  solution  (the  potassium  salt  is  described).  The  a-  and 
P -compounds  are  differentiated  clearly  by  their  behaviour  towards 
ferric  chloride  in  alcoholic  solution,  since  the  former  gives  a  bluish- 
black,  gelatinous  precipitate,  whereas,  under  similar  conditions, 
the  latter  gives  only  a  bluish -violet  solution  without  a  precipitate. 
Digalloyllcevoglucosan ,  colourless  needles,  decomp.  220 — 270°, 
[a]j5  —27-93°  in  alcoholic  solution,  is  prepared  by  extraction  of 
the  filtrate  from  the  precipitates  A  and  B  with  ethyl  acetate, 
removal  of  the  solvent,  and  treatment  of  the  residue  with  aqueous 
acetone;  the  sparingly  soluble  potassium  salt  is  described.  The 
mother-liquors  from  the  crystallisation  of  the  digalloyl  derivative 
contain  gallic  acid  and  monogalloyUcevoglucosan,  decomp.  240°  after 
darkening  at  220°. 

It  is  remarkable  that  the  trigalloyllsevoglucosans,  when  impure, 
are  freely  soluble  in  acetone  or  alcohol,  in  which  they  dissolve  but 
sparingly  after  being  recrystallised ;  similarly,  crude  digafloyl- 
lsevoglucosan  dissolves  with  great  ease  in  water,  whereas  the  pure 
product  is  very  sparingly  soluble.  It  appears  probable,  therefore, 
that  the  natural  and  synthetic  tannins  which  are  freely  soluble  in 
water  and  alcohol  are  all  mixtures  the  components  of  which  in 
the  pure  condition  are  characterised  by  sparing  solubility. 

The  typical  tannin  reactions,  such  as  the  gelatinisation  of  alcoholic 
arsenic  acid  solution,  are  not  exhibited  by  monogalloyllsevoglucosan, 
which  in  this  respect  behaves  similarly  to  Fischer’s  monogalloyl- 
glucose ;  the  presence  of  at  least  two  galloyl  residues  in  the  sugar 
molecule  appears  essential  to  the  development  of  tannin  char¬ 
acteristics.  H.  W. 


Synthesis  of  a-Benzopyrone  Derivatives  and  the  Rupture 
of  the  Pyrone  Ring  in  these  Compounds.  J.  Troger  and 
Fr.  Bolte  (J.  pr.  Chem.,  1921,  [ii],  103,  163 — 187 ;  cf.  Troger 
and  Lux,  A.,  1910,  i,  161). — Coumarin  derivatives  of  the  type 
CHivSOoR 


C6H4<r-J 


O— CO 


are  obtained  by  the  action  of  acetic  anhydride 


at  water- bath  temperature  on  a  mixture  of  salicylaldehyde  and 
the  requisite  arylsulphonylacetic  acid.  From  benzenesulphonyl- 
acetic  acid  is  obtained  3-benzenesulphonylcoumarin,  m.  p.  217 — 
217*5°  (loc.  cit.),  from  p-toluenesulphonylacetic  acid,  3-p -toluene- 
sulphonylcoumarin,  colourless,  tabular  crystals,  m.  p.  221°,  and 
from  p-chlorobenzenesulphonylacetic  acid,  3-p-chlorobenzenesulph- 
onylcoumarin,  m.  p.  242°  (loc.  cit.).  3-Benzenesulphonylcoumarin 
is  changed  by  alcoholic  sodium  ethoxide  at  water- bath  temperature 
into  pkenyl-o-hydroxystyrylsulphone ,  OH’CgH^CHiCH'SOa'^Hg, 
colourless  plates,  m.  p.  166°;  the  corresponding  acetoxy- compound 
has  m.  p.  123°  and  the  benzoy loxy- derivative,  m.  p.  135°.  The 
following  compounds  were  prepared  in  similar  manner.  p-Tolyl-o - 
hydroxy8tyrylsulphone ,  0H*C6H4*CHlCH*S02*C6H4Me,  colourless 
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plates,  m.  p.  154° ;  the  acetoxy- derivative,  m.  p.  109° ;  and  benzoyl - 
oxy-derivative,  m.  p.  98°;  p  -  chlorophenyl  -  o  -  hydroxy  sty  rylsulphone , 
m.  p.  168 — 169°;  ace  toy- derivative,  m.  p.  126°:  and  benzoyloxy- 
derivative,  m.  p.  96°. 

*4  Benzenesulphonylacetic  acid  and  resorcylaldehyde  (CHO :  OH :  OH 
—  1  :  2  :  4)  with  acetic  anhydride  gives  7 -acetoxy-3-benzenesulphonyl- 
coumarin,  colourless  needles,  m.  p.  237°,  but  only  if  there  be  some 
sodium  benzenesulphonylacetate  in  the  free  acid.  With  sulphuric 
acid,  7-acetoxy-3-benzenesulphonecoumarin  yields  7 -hydroxy -3-benz- 
enesulphonylcoumarin.  On  alkaline  hydrolysis,  the  acetyl  compound 
yields  phenyl-2 :  ^.-dihydroxystyrylsulphone ,  C6H3(0H)2*CHICH'S02Ph, 
yellow  crystals,  m.  p.  209 — 210°,  of  which  the  following  derivatives 
are  described:  dimethyl  ether ,  a  pale  yellow  powder,  m.  p.  108°; 
diacetoxy- derivative,  leafy  crystals,  m.  p.  112°;  dibenzoyloxy -deriv¬ 
ative,  colourless  needles,  m.  p.  77°.  Similarly,  7 -acetoxy -3-p- 
toluenesulphonylcoumarin,  m.  p.  234° ;  7-hydroxy-3-p-toluenesulphone- 
coumarin,  m.  p.  239°;  tolyl-2  :  4:- dihydroxy  sty  rylsulphone,  m.  p.  184°, 
and  its  dimethyl  ester ,  m.  p.  108°;  diacetoxy- derivative,  m.  p.  108°; 
and  dibenzoyloxy- derivative,  m.  p.  132°,  and  7 -acetoxy -3-p-chloro- 
benzenesulphonylcoumarin,  rhombic  crystals,  m.  p.  224°;  1-hydroxy- 
3-p-chlorobenzenesulphonylcoumarin ,  small,  transparent  needles,  m.  p. 
226° ;  p-chlorophenyl-2  :  4 -dihydroxystyrylsulphone,  transparent  crys¬ 
tals,  m.  p.  193°,  and  its  dimethyl  ether ,  m.  p.  77°,  diacetoxy- deriv¬ 
ative,  m.  p.  112°;  dibenzoyloxy- derivative,  m.  p.  164°,  were  pre¬ 
pared.  No  derivatives  of  coumarinic  or  coumaric  acid  could  be 
isolated  on  attempting  to  rupture  the  pyrone  ring,  but  they  are 
to  be  assumed  as  intermediate  stages  in  some  of  the  hydrolyses. 

W.  O.  K. 


Sulphur  as  the  Bridge  Atom  in  the  Middle  Ring  of  a 
Derivative  of  Anthracene.  A.  Bistrzycki  and  B.  Brenk&n 
(Helv.  Chim.  Acta ,  1922,  5,  20 — 28;  cf.  A.,  1915,  i,  245;  1920,  i, 
629). — The  action  of  concentrated  sulphuric  acid  on  2:4:4- 


triphenyl-1  :  3-oxthiophan-5-one, 


CPh2< 


S—  CHPh 
COO 


i 


has  been  ex- 


CPh  amined  further  and  is  shown  to  yield  9 -phenyl - 
/J\ / 9  :  1 0 - dihydromesothioanthracene . 
f  ||  S  ||  ]  2  :  4  : 4-Triphenyl- 1 :  3-oxthiophan-5-one  dissolves 

gradually  in  sulphuric  acid  (d  1*84)  with  brisk 
CH  evolution  of  carbon  monoxide  and  formation  of 

a  yellow  solution  which  rapidly  becomes  dark 
violet-red.  The  solution  is  neutralised  with  aqueous  ammonia 
and  boiled  until  the  precipitate  becomes  flocculent,  thus  yielding 
9-phenyl-9  :  10-dihydromesothioanthracene,  slender,  yellow  needles, 
m.  p.  117 — -IIS0.  The  latter  is  converted  by  distillation  with 
zinc  dust  into  9-phenylanthracene,  m.  p.  152°,  the  production  of 
which  suggests  the  possibility  that  the  parent  substance  is  in 

reality  the  thioketone,  C6H1<C^^^^>C6H1.  This  hypothesis, 

however,  is  negatived  by  its  stability  towards  phenylhydrazine, 
alcoholic  sodium  hydroxide  solution,  and  aniline,  as  well  as  by 
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its  reduction  by  zinc  and  hydrochloric  acid  in  the  presence  of 

CHPh^ 

glacial  acetic  acid  to  1  :  3-diphenylthiophthalan, 


colourless,  silky  needles,  m.  p.  106*5 — 107*5°,  the  constitution  of 
which  follows  from  its  conversion  by  more  drastic  treatment  with 
the  same  reagents  into  o-dibenzylbenzene,  m.  p.  78°.  Oxidation 
of  phenyldihydromesothioanthracene  with  hydrogen  peroxide  in 
glacial  acetic  acid  solution  gives  o-dibenzoylbenzene,  m.  p.  145 — 
146°,  which  is  shown  by  direct  comparison  to  be  identical  with 
the  product  prepared  by  Simonis  and  Remmert  (A.,  1915,  i,  136). 

4  :  4-Diphenyl-2-p-chlorophenyl-l  :  3-oxthiophan-5-one  (A.,  1920, 
i,  631)  is  similarly  converted  by  sulphuric  acid  into  2-chloro-Q- 
phenyl-Q  :  10-dihydromesothioanthracene ,  microscopic  aggregates  of 
yellow  prisms,  m.  p.  124 — 126°  after  softening  at  120°.  H.  W. 


Constitution  of  Matrine.  II.  HeizaburO  Kond6,  Niichiro 
Kishi,  and  Chur6  Araki  ( J .  Pharm.  Soc.  Japan ,  1921,  1047 — 
1069;  cf.  A.,  1921,  i,  882). — By  reducing  matrine  with  sodium 
and  amyl  alcohol,  deoxymatrine ,  (C15H24N2)2,  rhombic  prisms, 
m.  p.  162°  ( aurichloride ,  yellow,  amorphous  precipitate;  platini- 
chloride,  orange-yellow  plates,  decomposes  at  284°.  The  dimeth- 
iodide ,  colourless  needles,  m.  p.  178°,  and  its  aurichloride ,  yellow 
needles,  m.  p.  180°;  platinichloride ,  an  orange-yellow,  crystalline 
precipitates,  decomposing  at  282° ;  pier  ate,  yellow,  slender  crystals, 
m.  p.  109°;  mercurichloride ,  white  prisms,  m.  p.  175 — 180°),  and 
desoxymatrine  oxide ,  (C15H24N2)20,  a  yellow,  amorphous  base,  were 
obtained.  To  reduce  the  products  further,  deoxymatrine  was  heated 
with  hydrogen  iodide  (d  1*7)  and  red  phosphorus  at  above  250° 
for  five  hours,  when  dimatridine,  (C15H25N2)2,  long,  colourless  needles, 
m.  p.  160°  ( platinichloride ,  orange-yellow  needles,  decomposing  at 
275°;  aurichloride ,  yellow  needles,  m.  p.  215°;  dimethiodide ,  an 
amorphous  precipitate;  and  its  aurichloride ,  a  yellow,  crystalline 
powder,  decomposing  at  193° ;  platinichloride ,  a  light  reddish-yellow, 
crystalline  powder,  decomposing  at  279° ;  mercurichloride ,  a  white 
powder,  m.  p.  about  150°;  picrate ,  a  yellow  powder,  m.  p.  about 
92°),  and  a  crystalline  base ,  m.  p.  75- — 76°,  isomeric  with  the  former, 
were  produced.  Dimatridine  was  formed  also  by  the  catalytic 
reduction  of  deoxymatrine  with  hydrogen  in  the  presence  of 
platinum  black.  Deoxymatrine  oxide,  when  subjected  to  reduction 
with  hydrogen  iodide  and  red  phosphorus,  yielded  the  base, 
Ci0H19N,  described  in  the  former  paper.  The  electrolytic  reduc¬ 
tion  of  matrine  did  not  give  a  satisfactory  result,  but  a  small 
quantity  of  an  unsaponifiable  crystalline  base ,  m.  p.  72—76°,  was 
formed  ( platinichloride ,  decomposing  at  254°,  and  aurichloride , 
m.  p.  206—208°).  K.  K. 


Synthesis  of  p-Arylsulphonylquinolines  containing  a  Side 
Chain  in  the  2-Position.  J.  Troger  and  W.  Menzel  (J.  pr. 
Chem.,  1921,  [ii],  103,  188 — 215). — S-p-Toluenesulphonyl-2-methyU 


^Une, 


3? 


n:och< 


obtained  by  heating  an 
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alcoholic  solution  of  o-aminobenzaldehyde  with  p-toluenesulphonyl- 
acetone,  and  a  small  amount  of  sodium  hydroxide,  forms  lustrous, 
broad  needles,  m.  p.  152°,  and  on  distillation  with  zinc  dust  yields 

2- methylquinoline,  thus  proving  its  constitution.  The  following 
derivatives  are  described  :  hydrochloride ,  C17H1502NS,HC1,  m.  p. 
150°;  nitrate ,  m.  p.  138°;  sulphate ,  C17H1502NS,H2S04;  oxalate , 
C17H1502NS,C204H2,  decomp.  145°;  platinichloride, 

(C17H1502NS)2,H2PtCl6, 

m.  p.  216°;  aurichloride ,  C17H1502NS,HAuCl4,  m.  p.  194°;  mercuri¬ 
chloride,  m.  p,  148° ;  stannochloride,  (C17H1502NS)2,H2SnCl4, 
m.  p.  235° ;  methiodide,  C17H15NS02,MeI,  m.  p.  146° ;  methochloride , 

m.  p.  156° ;  the  benzylidene  derivative,  C6H4<C?^V  ^  > 

iN  — v/*  v-zg-fcl  g 

yellowish- white  needles,  m.  p.  204°  ( hydrochloride ,  m.  p.  202°) ; 
the  corresponding  ethylidene  derivative,  m.  p.  165°  [hydrochloride, 
m.  p.  160°),  and  (3-p -toluenesulphonylquinophthalone, 

c  h  <-ch:c-so2-c7h7 

6  4ltf:=C-CH:(CO)2:C6H4* 
small,  brittle  prisms,  m.  p.  147°. 

In  the  same  way,  from  benzenesulphonylacetone  and  o-amino- 
benzaldehyde  is  obtained  3  -benzenesulphonyl-^-methylquinoline, 
yellowish-white,  thin  needles,  m.  p.  144°,  and  the  following  deriv¬ 
atives  :  hydrochloride ,  C16H1302NS,HC1,  m.  p.  105° ;  nitrate ,  m.  p. 
126° ;  sulphate ,  decomp.  150° ;  oxalate ;  platinichloride ;  aurichloride , 
m.  p.  186°  (decomp.);  mercurichloride,  m.  p.  95°;  stannochloride , 
m.  p.  245° ;  methiodide ,  C16H1302NS,CH3I,  m.  p.  135° ;  metho¬ 
chloride,  m.  p.  149°;  the  benzylidene  derivative,  C^H^OgNS, 
slender  needles,  m.  p.  195°  ( hydrochloride ,  m.  p.  198°) ;  the  ethylidene 
derivative,  C18H15NS02,  small,  nodular  crystals,  m.  p.  154°  [hydro¬ 
chloride)  ;  and  3-benzenesulphonylquinophthalone ,  C24H1504NS, 

yellow  needles,  m.  p.  140°.  Similarly,  from  p- chlorobenzene - 
sulphonylacetone  is  obtained  3-p-chlorobenzenesulphonyl-2-methyl- 
quinoline ,  lustrous,  colourless,  long,  slender  needles,  m.  p.  155°, 
and  the  following  derivatives :  hydrochloride ,  C16H1202NSC1,HC1, 
m.  p.  200° ;  nitrate,  m.  p.  132° ;  sulphate,  oxalate,  platinichloride,  auri¬ 
chloride,  m.  p.  180° ;  mercurichloride,  m.  p.  195 — 198° ;  stannochloride, 
m.  p.  235°;  methiodide,  C16H1202NSC1,CH3I,  m.  p.  150°;  metho¬ 
chloride,  m.  p.  160°;  the  benzylidene  derivative,  C23H1602NSC1,  a 
yellowish -green,  microcrystalline  powder,  m.  p.  200°  ( hydrochloride ); 
the  ethylidene  derivative,  C18H1402NSC1,  slender,  yellowish -white 
needles,  m.  p.  185°  [hydrochloride) ;  and  3-p -chlorobenzenesulphonyl- 
quinophthalone,  C24H1404NSC1,  small,  rhombic  crystals,  m.  p.  150°. 
In  no  case  could  the  benzylidene  or  ethylidene  derivative  be 
oxidised  to  the  corresponding  carboxylic  acid. 

From  P-naphthalenesulphonylacetone  and  o-aminobenz aldehyde 

3- $-naphthalenesulphonyl-2-methylquinoline,  C6H4<C^ CMe^  10 

is  obtained  as  greyish-white,  prismatic  needles,  m.  p,  160° ;  platini¬ 
chloride,  (C20H15O2NS)2,H2PtCl6,  m.  p.  228°.  By  using  benzene- 
sulphonylacetophenone  derivatives,  corresponding  phenylquinolines 
are  obtained  and  will  be  described  later.  W.  O.  K, 
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Extension  of  the  Kishner-Wolff  Method  of  Reduction.  I. 

Ernst  Thielepape  ( Ber .,  1922,  55,  [B],  136 — 138). — The  replace¬ 
ment  of  the  oxygen  atom  of  ketones  and  aldehydes  by  hydrogen 
has  been  effected  by  Wolff  (A.,  1912,  i,  988)  through  the  corre¬ 
sponding  hydrazones.  The  extension  of  the  reaction  to  carbonyl 
groups  in  general  is  now  being  investigated  together  with  the 
decomposition  of  substituted  hydrazine  or  hydrazone  groups  with 
the  elimination  of  nitrogen  in  the  cases  of  substances  which  are  not 
derived  from  true  ketones  or  aldehydes. 

4-Methylquinoline-2-hydrazone,  >  m-  P-  1^8°, 

is  prepared  from  2-chloro-4-methylquinoline,  more  conveniently 
from  4-methylquinoline  and  hydrazine  hydrate.  The  hydrazone 
is  converted  into  4-methylquinoline  when  heated  during  seventy- 
two  hours  at  150 — 180°  with  potassium  hydroxide,  or  by  treat¬ 
ment  of  its  solution  in  boiling  water  with  copper  sulphate  or  in 
cold  water  with  iron  chloride.  H.  W. 

The  Quinoline  Series.  I.  Synthesis  of  4-Substituted 
Quinolines  and  of  Quinoline-4-carboxylic  Acids.  Erest 
Thielepape  (Ber.,  1922,  55,  [B],  127 — 135). — Attempts  are  de¬ 
scribed  to  synthesise  4-substituted  quinolines  or  2  :  4-disubstituted 
quinolines  in  which  the  substituent  in  position  2  is  easily  removable. 

Aniline  hydrochloride  and  sodium  formylacetone  yield  the 
anil,  NPhlCH-CHj^'CO'CHg,  colourless  crystals,  m.  p.  91*5°;  after 
being  distilled  in  a  high  vacuum  (b.  p.  128— 134°/2*5 — 5  mm.), 
the  product  has  m.  p.  about  61°  and  then  passes  into  the 
modification,  m.  p.  9T5°,  which  is  also  produced  when  attempts 
are  made  to  crystallise  the  variety,  m.  p.  61°.  The  nature 
of  the  isomerism  has  not  been  elucidated.  All  attempts  to 
effect  ring  closure  with  formation  of  a  quinolyl  derivative  were 
unsuccessful. 

p-Anisidine  and  ethyl  acetoneoxalate  give  the  anil , 
0Me-C6H4-N:C(C02Et)-CH2-C0Me, 
yellow  crystals,  m.  p.  68°,  which  could  not  be  converted  into  a 
substituted  quinoline. 

a-Ethoxalyl-N-methylacetanilide ,  NMePh*C0‘CH2*C0*C02Et,  col¬ 
ourless  crystals,  m.  p.  84*5°,  is  prepared  by  the  condensation 
of  A-methylacetanilide  with  ethyl  oxalate  in  ethereal  solution  in 
the  presence  of  sodium  ethoxide.  It  is  converted  by  concentrated 
sulphuric  acid  at  —15°  into  ethyl  \-methyl-2-quinolone-k-carboxylate , 

C6H^m°— CO’  m  ^  — 135°,  which  is  hydrolysed  by 

boiling  aqueous  sodium  hydroxide  to  the  corresponding  acid, 
m.  p.  251 — 252°.  The  ester  is  converted  by  phosphorus  penta- 
chloride  in  the  presence  of  phosphoryl  chloride  into  ethyl  2-chloro- 
quinolineA-carboxylate,  yellow  crystals,  m.  p.  64*5°  (2-chloro- 
quinoline-4-carboxylic  acid  may  be  obtained  similarly  from  2-hydr- 
oxyquinoline-4-carboxylic  acid) .  2-HydrazinoquinolineA-carboxylic 
acid ,  unstable,  yellow  crystals  which  do  not  melt  below  305°,  is 
obtained  from  the  chloro-acid  and  hydrazine ;  the  corresponding 


i.  272 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


hydrazide ,  colourless,  unstable  crystals,  m.  p.  228 — 229°  (decomp.) 
after  darkening  and  softening  above  190°,  is  prepared  from  ethyl 
2-chloroquinoline-4-carboxylate.  Quinoline-4-carboxylic  ester  is 
converted  similarly  into  quinoline- A-carhoxyhy dr azide,  colourless 
crystals,  m.  p.  154*5°.  2-1 odoquinolineA- carboxylic  acid ,  almost 

colourless  crystals,  m.  p.  195 — 196°,  after  darkening  at  180°  and 
softening  at  190°,  is  prepared  from  the  2-chloro-acid  by  the  action 
of  potassium  iodide  and  red  phosphorus  in  the  presence  of  hydriodic 
acid  (d  1*50).  H.  W. 

Arylated  Pyridines.  III.  Quinodihydropyridines.  W. 

Dilthey  (Ber.,  1922,  55,  [R],  57—59;  cf.  A.,  1920,  i,  448;  1921, 
i,  735). — The  pyridine  analogues  of  the  deeply  coloured  anhydro- 
bases  obtained  by  the  action  of  dilute  alkali  on  p-hydroxyaryl- 
pyrylium  salts  are  readily  prepared  when  the  pyridine  nitrogen 
atom  is  united  to  an  aromatic  residue.  Thus  1:2:  6-triphenyl- 4- 
p -hydroxyphenylpyridinium  chloride ,  pale  yellow  crystals  which 
do  not  melt  below  340°  (obtained  from  2  :  6-diphenyl-4-p-hydroxy- 
phenylpyrylium  chloride  and  aniline),  is  converted  by  ammonia 
in  alcoholic  solution  into  1:2: Q-triphenylA-quinopyridan, 
OIC6H4!C6NH2Ph3,  yellowish-red  needles,  m.  p.  302°.  Solutions 
of  the  substance  or  its  salts  are  not  fluorescent.  H.  W. 


New  Method  for  the  Preparation  of  Alkamines.  II.  Jir6 
Takeda  and  SajAr6  Ktjroda  (J.  Pharm.  Soc .  Japan ,  1921,  1 — 76). 
— The  authors  have  shown  (A.,  1920,  i,  228)  that  styrene  dibromide, 
anethole  dibromide,  and  the  like  reacting  with  carbamide  produce 
substituted  dihydro -oxazoles,  which  are  changed  to  the  corre¬ 
sponding  alkamines  by  the  action  of  alkali  hydroxides.  By  the 
decomposition  of  the  methyl  derivatives  of  these  dihydro -oxazoles, 
A-methylalkamines  are,  however,  obtained,  so  that  the  imino- 


oxazolidine 

constitution, 


formula, 

R-CH-N 

R'-CH-O 


mus^  replace  the 


reiTTOr  T»ll£kY* 


of  acetic  anhydride  and  sodium  acetate,  these  compounds  are  con¬ 
verted  mainly  into  acetyl  derivatives,  95;  ^^^>CINH,CH3*C02H, 

E  *CH  O 


but  to  a  small  extent  into  the  acetyloxazolidones 


R-CH-NAc 
’  R'-CH - 0 


>CO; 


the  hydrolysis  of  the  former  by  alkali  hydroxides  produces  the 
corresponding  alkamine  through  the  oxazolidone  more  easily  than 
imino-oxazolidines  themselves.  In  these  reactions,  an  isomeric 
fj-alkamine  is  produced  in  small  quantity  with  the  a-alkamine; 
the  zsoadrenaline  base  of  Mannich  (A.,  1910,  i,  411)  corresponds 
with  the  former.  The  method  was  applied  to  dihydronaphthalene 
dibromide,  which  with  carbamide  yields  the  corresponding  imino- 
oxazolidine ;  this  is  converted  into  the  corresponding  alkamine 
by  way  of  the  acetyl  derivative.  The  bases  are  not  identical  with 
those  described  by  Bamberger  and  Lodter  (A.,  1893,  i,  591 ; 
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1896,  i,  99),  but  are  stereoisomerides.  The  following  substances 
were  prepared. 

I.  Anetholealkamine  group.  k-p-Anisyl-5-methyloxazolidone, 
OMe  C6^4  CH  plates,  m.  p.  110 — 112°,  is 

prepared  by  heating  anethole-2-imino-oxazolidine  with  water  at 
140 — 150°  in  a  sealed  tube  with  a  small  quantity  of  anethole¬ 
alkamine;  acetyl  derivative,  hexagonal  plates,  m.  p.  Ill — 112°. 

k-p-Anisyl-5-methyloxazoline  mercaptan , 

Me-CH’O 


white  plates,  m.  p.  86—88°,  from  anetholealkamine,  carbon 
disulphide,  and  potassium  hydroxide;  acetyl  derivative,  colourless 
plates,  m.  p.  79 — 81°.  a-p- Hydroxy phenyl- ^-hydroxy propylamine, 
OH‘C6H4'CH(NH2)*CHMe*OH,  colourless,  hexagonal  plates,  m.  p. 
173°,  from  anetholealkamine  and  hydrogen  iodide  (hydrochloride, 
m.  p.  187° ;  dibenzoate ,  m.  p.  173°),  which  yields  a-p -hydroxy phenyl- 
methyl- ^-hydroxy  propylamine,  with  methyl  iodide;  hydrochloride, 
m.  p.  184 — 186°.  Anetholealkamine,  thin  plates,  m.  p.  80°,  is 

prepared  by  heating  anethole  oxide  with  alcoholic  ammonia  at 
130°  (copper  salt,  m.  p.  161°).  By  acetylation  of  the  bromo- 
anethole-2-imino-oxazolidine  with  acetic  anhydride  and  sodium 
acetate,  its  N -acetyl  derivative,  plates,  m.  p.  190 — 192°,  and  the 
acetyloxazolidone ,  m.  p.  134°,  are  prepared;  the  former  gives 
bromoanetholealkamine  ( a-p  -  methoxybromophenyl  -  p  -  hydroxy  propyl¬ 
amine),  thin  plates,  m.  p.  118°  (hydrochloride,  m.  p.  247°;  copper 
derivative,  m.  p.  168°). 

II.  isoSafrolealkamine  group.  4 -Methylenedioxy phenyl- 5-methyl- 

oxazolidone ,  ^®2*02*C'6^-3  ^^^>CO,  plates,  m.  p.  170 — 171°, 

Me'CH — O 


is  prepared  by  heating  ^osafrole-2-imino-oxazolidine  with  water 
at  140°  in  a  sealed  tube,  ^sosafrolealkamine  and  ammonia  being 
simultaneously  formed.  By  acetylation  of  tsosaf role-2 -imino- 
oxazolidine  with  acetic  anhydride  and  sodium  acetate,  the  N -acetyl- 
acetate,  m.  p.  208°,  and  the  acetyloxazolidone,  colourless  prisms, 
m.  p.  116 — 119°,  are  formed,  the  former,  when  heated  at  205°, 
is  changed  first  into  the  latter,  and  then  into  £}-iso safrolealkamine 
(copper  salt,  m.  p.  171 — 173°).  Benzoylation  of  isosafrole-2-imino- 
oxazolidine  by  Schotten-Baumann’s  method  yields  only  the 
N -benzoyloxazolidone,  m.  p.  180 — 182°.  When  boiled  with  30% 
sodium  hydroxide,  the  acetyl- acetate  yields  iso  safrolealkamine, 
CH2q2:C6H3-CH(NH2)-CHMe-0H,  slender  needles,  m.  p.  79°  (hydro¬ 
chloride,  m.  p.  210 — 215°;  platinichloride,  orange-yellow  crystals, 
m.  p.  200 — 202°;  copper  derivative,  (C10H13O3N)2CuO+2H2O, 
deep  violet  crystals,  m.  p.  185 — 186°),  whilst  with  very  dilute 
alkali  the  free  N -acetyl  derivative,  m.  p.  153°,  is  formed.  By 
acetylation  with  acetic  anhydride,  tsosafrolealkamine  gives  the 
N -acetyl  derivative,  prisms,  m.  p.  156°,  which  change  to  iso  safrole¬ 
alkamine  acetate  (hydrochloride,  needles,  m.  p.  198 — 200°,  when 
treated,  in  benzene  suspension,  with  hydrogen  chloride;  platini¬ 
chloride,  orange-yellow  crystals,  m.  p.  200°).  In  the  same  way, 
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N-benzoylisosafrolealkamine,  needles,  m.  p.  139°,  suffers  rearrange¬ 
ment  to  iso safrolecilJcamine  benzoate  ( hydrochloride ,  m.  p.  203°; 
platinichloride ,  m.  p.  201°).  By  heating  with  carbon  disulphide 
and  potassium  hydroxide,  isosafrolealkamine  produces  the  Trier- 

captain,  CH2°2:C6%VH-N^,c.SH)  granuleS;  m  p  160°.  the 


acetyl-mercaptan  forms  white,  hexagonal  plates,  m.  p.  93°.  Methyl - 
isosafrole-2-imino-oxazolidine,  CH2(-,2-‘C6H3*CH-mie\>G;NH>  &  Hght 


yellow  syrup,  is  prepared  from  isosafrole-2-imino-oxazolidine  and 
methyl  iodide  (hydrochloride,  m.  p.  205°),  the  hydrolysis  of  which 
by  alcoholic  sodium  hydroxide  produces  N-methylisosafrolealkamine 
( <x.-methylenedioxyphenylmethyl-$-hydroxypropylamine), 
CH202:C6H3*CH(NHMe)-CHMe-0H, 
m.  p.  89 — 90°  (hydrochloride,  m.  p.  142 — 144° ;  platinichloride , 
m.  p.  196°;  copper  derivative,  deep  violet  crystals,  m.  p.  151°). 
Dimethyli&osafrole-2-imino-oxazolidine  is  prepared  from  the  mono¬ 
methyl  compound  and  methyl  iodide  (liydriodide,  thin  plates,  m.  p. 
181°),  the  hydrolysis  of  which  by  alcoholic  sodium  hydroxide 
produces  i^-methyhsosafrolealkamine  and  methylamine.  N- Acetyl- 
methylisosafrolealJcamine,  white  crystals,  m.  p.  Ill — 113°,  and  the 
N -benzoyl  compound,  prisms,  m.  p.  145 — 148°,  are  prepared  from 
the  methylalkamine.  They  are  converted  into  0 -acetyl- N-methyl- 
isosafrolealkamine  hydrochloride ,  m.  p.  182°  (platinichloride,  m.  p. 
163 — 169°),  and  the  0 -benzoyl  compound,  prisms,  m.  p.  215° 
(platinichloride,  m.  p.  170°),  by  passing  hydrogen  chloride  into  their 
ethereal  solutions.  1^-Dimethylisosafrolealkamine,  m.  p.  71 — 73°, 
is  prepared  from  the  monomethyl  compound  and  methyl  iodide 
(hydrochloride,  m.  p.  173°;  platinichloride,  m.  p.  190 — 200°); 
benzoyl  chloride  produces  O-benzoyl-N-dimethylisosafrolealkamine 
hydrochloride,  m.  p.  224 — 226°  (platinichloride,  m.  p.  140°).  Bromo - 
isosafrole-2-imino-oxazolidine,  thin  plates,  m.  p.  197°,  is  prepared 
by  heating  bromoisosafrole  dibromide  and  carbamide  at  150° 
(hydrochloride,  m.  p.  197°) ;  on  acetylation,  it  yields  N -acetylbromo- 
isosafrole-2-imino-oxazolidine  acetate,  long  needles,  m.  p.  173 — 
176°,  which  gives  bromoisosafrolealkamine,  prisms,  m.  p.  126 — 128°, 
by  hydrolysis  (hydrochloride,  m.  p.  231° ;  copper  derivative,  m.  p. 
158°). 

III.  Methylisoeugenolalkamine  group.  Methylisoeugenol  di¬ 
bromide  and  carbamide  react  to  form  methylisoeugenol-2-imino - 
oxazolidine,  m.  p.  153 — 155°  (hydrochloride,  m.  p.  166 — 168°; 
platinichloride ,  m.  p.  195°),  which  is  converted  into  the  N -acetyl- 
acetate,  m.  p.  155 — 157°,  by  heating  with  acetic  anhydride;  hydro¬ 
lysis  of  the  acetyl  compound  with  30%  sodium  hydroxide  produces 
a-3 : 4:-dimethoxyphenyl-$-hydroxypropylamine  (methylisoeugenolalk- 

amine),  (OMe)2C6H3'VH‘NH2  thin  plates,  m.  p.  95—96°  [hydro- 

MeCH'OH 


chloride,  m.  p.  222°;  platinichloride,  m.  p.  201°;  copper  compound 
(base)2Cu0+2H20,  m.  p.  166 — 167°].  0-N-Dimethyl\Hoeugenol-2- 
imino-oxazolidine,  a  pale  yellow  oil,  is  prepared  from  the  imino- 
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oxazolidine  and  methyl  iodide  ( hydrochloride ,  m.  p.  144°) ; 
hydrolysis  produces  a-3  :4:-dimethoxyphenylmethyl-$-hydroxy propyl¬ 
amine  (dimethylisoeugenolalkamine),  hexagonal  plates,  m.  p.  90 — 
91°  (hydrochloride,  m.  p.  190 — 193°;  platinichloride ,  m.  p.  172 — 
174°;  copper  derivative,  m.  p.  138°),  which  gives  the  hydro¬ 
chloride  of  the  0 -benzoyl  derivative,  m.  p.  198°;  the  latter 
suffers  rearrangement  to  the  N- benzoyl  derivative,  m.  p.  140°. 
a-3  :  4 -Dimethoxyphenyl-$-hydroxypropyldimethylamine  (trimethyliso- 
eugenolalkamine),*  is  a  light  yellow  oil;  the  hydrochloride  forms 
white  nodular  crystals,  m.  p.  149 — 150°. 

IV.  Dihydronaphthalenealkamine  group.  Dihydronaphthalene 
dibromide  and  carbamide  react  at  140°  to  form  dihydronaphthalene- 
2-imino-oxazolidine,  thin  plates,  m.  p.  158 — 159°  ( hydrochloride , 
prismatic  plates,  m.  p.  198° ;  platinichloride,  m.  p.  224°),  which  is 
converted  to  the  N -acetyl-acetate,  plates,  m.  p.  123 — 124°,  and 
then  into  (3 -hydroxytetrahydro- $-naphthylamine  (dihydronaphthalene¬ 
alkamine),  thin  plates,  m.  p.  107 — 108°  ( hydrochloride ,  m.  p.  215° ; 
platinichloride,  m.  p.  220°;  picrate,  yellow  needles,  m.  p.  191°; 
copper  derivative,  (base)2Cu0+2H20,  violet-red  needles,  m.  p. 
176°).  Methyldihydronaphthalene-2-imino-oxazolidine,  prepared  from 
the  above  compound  and  methyl  iodide,  forms  thin  plates,  m.  p. 
66 — 68°;  hydriodide,  m.  p.  203°  [ hydrochloride  (  +  1H20),  m.  p. 
254°,  anhydrous].  As  by-product,  an  oily  isomeride  is  obtained; 
hydrochloride,  m.  p.  235°.  $-Hydroxytetrahydro-$-naphthylmethyl- 
amine,  needles,  in.  p.  85°,  is  prepared  from  the  above  imino- 
oxazolidine  derivative  by  hydrolysis  with  20%  sodium  hydroxide 
[ hydrochloride ,  m.  p.  214° ;  copper  derivative,  (base)2CuO,  light 
reddish-brown  crystals,  m.  p.  218°],  which  by  methyl  iodide  is 
converted  into  $-hydroxytetrahydro-$-naphthyldimethylamine,  an  oil; 
hydrochloride,  m.  p.  224°;  picrate,  yellow  plates,  m.  p.  160°. 

K.  K. 

Nitro-derivatives  of  Alkylated  Benzidines.  G.  van  Rom- 
burgh  ( Rec .  trav.  chim.,  1922,  41,  38 — 43;  cf.  Mertens,  A.,  1877, 
605;  A.,  1886,  1022;  and  van  Romburgh,  A.,  1887,  245).- — One 
of  the  substances  obtained  by  the  action  of  dilute  nitric  acid  on 
dimethylaniline,  at  first  known  as  i<sodinitrodimethylaniline,  was 
shown  to  be  a  tetranitrotetramethylbenzidine,  but  the  positions 
of  the  nitro-groups  were  not  determined.  The  author  considered 
it  probable  that  the  3  :  3r  :  5  :  5'-positions  were  occupied  by  these 
groups,  and  prepared  the  3  :  3'  :  5  :  5' -tetranitrotetramethyl¬ 
benzidine.  Tetranitro-4 : 4'- dime thoxy diphenyl  (cf .  Hirsch,  A.,  1889, 
i,  511),  was  treated  with  dimethylamine,  nitrated,  and  boiled  with 
phenol,  the  resulting  product  being  found  to  be  identical  with  the 
tetranitrotetramethylbenzidine  first  obtained.  The  reactions  in¬ 
volved  serve  as  a  means  for  the  preparation  of  alkylated  tetranitro- 
benzidines.  The  following  were  prepared  :  3  :  3'  :  5  :  5' -tetranitro- 
diethylbenzidine,  m.  p.  248°,  which,  on  treatment  with  concentrated 
nitric  acid  yields  3  :  3'  :  5  :  5' -tetranitrodiphenyl- 4  :  4 ' -diethyldinitro- 
amine ,  long  needles,  m.  p.  230°  (decomp.);  3  :  3' :  5  :  5' -tetranitro- 
dipropylbenzidine ,  dark  red  needles,  m.  p.  200°,  which  'with  nitric 
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acid  (d  1*49)  yields  3  :  3'  :  5  :  5' -tetranitrodiphenylA :  4' -dipropyl- 
dinitroamine,  small,  yellow  plates,  exploding  at  213° ;  3  :  3'  :  5  :  5'- 
tetranitrodiisopropylbenzidine,  deep  red  needles,  decomp.  250°, 
yielding  with  nitric  acid  3  :  3'  :  5  :  5' -tetranitrodiphenylA  :  4 f-di- 
isopropyldinitroamine ,  colourless,  decomp.  209° ;  3  :  3'  :  5  :  5'-tetra- 
nitrodiisobutylbenzidine,  deep  red  crystals,  m.  p.  194°,  yielding 
with  concentrated  nitric  acid  3  :  3' :  5  :  5' -tetranitrodiphenylA  :  4'- 
dii&obutyldinitroamine ,  colourless  needles,  decomp.  205° ;  3  :  3' :  5  :  5'- 
tetranitrodiallylbenzidine ,  orange-red  needles,  m.  p.  205°,  yielding 
on  nitration  3  :  3'  :  5  :  5' -tetranitrodiphenylA  :  4 ' - diallyldinitroamine , 
decomp.  100°.  All  the  above  nitroamines  are  converted  into  the 
corresponding  dialkylbenzidines  on  treatment  with  boiling  phenol. 

H.  J.  E. 

The  Iron  Salts  of  Dipyrrylphenylmethane  Dyes.  Tri- 
phenylpyrrylmethane.  I.  Hans  Fischer  and  Viktoria  Luck- 
mann  (Z.  physiol.  Chem .,  1921,  11-5,  77 — 93). — p -Dimethylamino- 
phenyl-bis(3-acetyl-2  :  4 -dimethylpyrryl)methane, 

NMe2-C6H4-CH(C4NHMe2Ac)2, 

is  prepared  by  heating  on  the  water-bath  an  alcoholic  solution  of 
3- acetyl-2  :  4-dimethylpyrrole  with  p-dimethylaminobenzaldehyde 
in  the  presence  of  potassium  hydrogen  sulphate,  and  precipitated 
with  sodium  carbonate.  It  crystallises  from  ethyl  acetate  in 
tufts  of  slender,  colourless  needles,  m.  p.  165 — 166°.  The  ferri - 
chloride  forms  brown  prisms,  m.  p.  255°  (decomp.). 

Dimethylaminophenyl- bis (-3- carbethoxy -  2  :  4 -  dimethylpyrryl)meth- 
ane ,  NMe2,C6H4*CH(C4NHMe2*C02Et)2,  prepared  from  ethyl 
2  :  4-dimethylpyrrole-3-earboxylate  and  p  -  dimethy  lamino  b  enz  aide  - 
hyde  in  presence  of  potassium  hydrogen  sulphate,  forms  colourless, 
irregular  leaflets,  m.  p.  204 — 205°.  The  ferrichloride  crystallises 
in  fine  needles.  p-Dimethylaminophenyl-bis(-3-carbethoxy-2 : 5-di- 
methylpyrryl)methane  prepared  from  ethyl  2  :  5  -  dimethylpyr  r  ole  - 
3-carboxylate  and  p-dimethylaminobenz aldehyde  in  presence  of 
concentrated  sulphuric  acid,  has  m.  p.  240°,  and  its  ferrichloride 
has  m.  p.  228°.  Triphenyl-3-acetyl-2 : 4 -dimethylpyrrylmethane, 
prepared  from  triphenylcarbinol  and  3-acetyldimethylpyrrole  by 
heating  in  glacial  acetic  acid,  forms  slender,  colourless  needles, 
m.  p.  156°.  Triphenyl-3-carbethoxy-2  : 4:-dimethylpyrrylmethane} 
obtained  from  triphenylcarbinol  and  ethyl  2  : 4-dimethylpyrrole- 
3-carboxylate  crystallises  in  prisms,  m.  p.  170°.  Triphenyl-p-di- 
methylaminophenylmethane ,  prepared  from  triphenylcarbinol  and 
dimethylaniline,  crystallises  in  slender  needles,  m.  p.  208°. 

s.  s.  z. 

Preparation  of  a  New  Acridine  Compound.  Leopold 
Cassella  &  Co.,  G.m.b.H.  (Swiss  Pat.  89241 ;  from  Chem.  Zentr ., 
iv,  1010). — Formaldehyde  is  allowed  to  react  with  a  3  :  6-diamino- 
10-methylacridinium  salt.  For  example,  3  :  6-diamino-10-methyl- 
acridinium  chloride  is  dissolved  in 'water  and  mixed  with  A-hydro- 
chloric  acid.  On  addition  of  30%  formaldehyde,  a  bright  orange- 
coloured  suspension  is  obtained.  After  agitation,  the  condens- 
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ation  product  is  separated,  washed  with  N- hydrochloric  acid  and 
water,  and  dried ;  it  is  a  brick-red  powder  with  antiseptic  properties. 

G.  W.  R. 


Certain  Triazoles.  F.  Arndt  [with  E.  Milde,  F.  Tschen- 
scher,  (Frl.)  F.  Brelich,  and  G.  Eckert]  (Ber.,  1922,  55,  [jB], 
12 — 18 ;  cf.  A.,  1921,  i,  813). — An  arrangement  has  been  reached 
between  the  author  and  Fromm  (cf.  this  vol.,  i,  62)  concerning 
publication  in  this  field.  The  present  communication  is  due  to 
the  fact  that,  in  some  respects,  certain  triazoles  prepared  by  the 
authors  do  not  harmonise  in  their  properties  with  those  described 
by  Fromm  in  his  forthcoming  paper  in  the  Annalen. 

An  alcoholic  suspension  of  phenyldithiobiuret  is  converted  by 
hydrazine  hydrate  and  subsequent  acidification  with  hydrochloric 

acid  into  anilothiourazole ,  colourless,  lustrous 

CS - NH 

leaflets,  m.  p.  275°  or  somewhat  higher  when  rapidly  heated 
(Fromm,  m.  p.  268°),  which  is  oxidised  by  potassium  ferricyanide 

in  alkaline  solution  to  the  disulphide,  ^NHPh'C^^j-  jj^G^2S2, 

yellow  crystals,  m.  p.  233°  (Fromm,  m.  p.  225°).  Anilotkiourazole 

methyl  ether ,  a  matt,  crystalline  powder,  has 

m.  p.  187 — 188°;  the  corresponding  nitrate,  m.  p.  110°  (decomp.), 

is  described.  Iminoanilour azole,  NH<C(:NPh)-NH>  colourless 

C(.NH)— RH 

leaflets,  m.  p.  157°  (the  monohydrate  is  also  described),  is  obtained 
by  the  addition  of  ammonia  to  the  acidic  mother-liquors  from 
the  preparation  of  anilothiourazole.  The  constitution  of  the 
compound  is  deduced  from  its  analysis,  its  mode  of  formation, 
amphoteric  nature,  convertibility  into  a  sparingly  soluble  nitrate, 
decomp.  118°,  and  oxidisability  to  the  azo-compound, 

NH<CCNPh).N 

C(.NH)-N’ 

a  pale,  brownish-red  powder >  violent  decomp.,  138°.  The  same 
constitution  is  assigned  by  Fromm  to  a  substance,  m.  p.  70°,  pre¬ 
pared  by  the  action  of  hydrazine  on  phenylthiuret ;  this  product, 
however,  appears  to  be  a  salt  containing  anilothiourazole  as  acidic 
component  and  two  basic  components,  one  of  which,  m.  p.  149°, 
is  possibly  identical  with  aminoguanylphenylthiocarbamide,  whereas 
the  other  is  iminoanilourazole.  H.  W. 


The  Significance  of  the  Second  Dissociation  Constant  of 
Uric  Acid  in  the  Equilibrium  of  Monourate  Solutions. 

Aristides  Kanitz  (Z.  physiol .  Chem.,  1921,  116,  96 — 106). — A 
theoretical  paper.  Salts  of  uric  acid  formed  by  the  action  of 
monoacidic  bases  on  the  acid  dissociate  in  accordance  with  its 
two  stages  of  dissociation  partly  into  the  normal  diurate  salt  and 
free  uric  acid  as  follows  : 

von.  cxxn.  i.  I 
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Monourate  __  kx 

Diurate  x  free  uric  acid  k2 

(kx  =  constant  for  first  stage  of  dissociation  of  the  acid,  k2  —  constant 
for  second  stage  of  dissociation  of  the  acid).  Calculated  from  results 
previously  obtained  by  various  workers  kxjk2  =  775,  or  2350. 
From  which  there  is  derived  k0  =  2*6  X  10“9  or  8*5  xlO”10. 

s.  s.  z. 

The  Azo-dyes  of  Bilirubin.  I.  Hans  Fischer  and  Her¬ 
mann  Barrenscheen  (Z.  physiol.  Chem.,  1921,  115,  94 — 104). — 
A  monoazo-  and  a  diazo-product  were  obtained  by  treating  bili¬ 
rubin  with  benzenediazonium  chloride.  The  two  compounds  were 
separated  by  crystallising  the  mixture  from  alcohol— the  iponoazo- 
derivative  being  soluble  in  this  solvent.  The  monoazo -compoxm&s , 
Q*3H3506N4*N:NPh,  crystallised  in  small,  brownish-red  prisms, 
the  diazo- compound,  C33H3406N4(NINPh)2,  in  monoclinic  crystals. 

s.  s.  z. 

Colouring  Matters  of  the  Isatin-yellow  Series.  Jh. 

Martinet  (Rev.  Gen.  Mat .  Col.,  1921,  26,  177 — 179). — When  a 
solution  of  a  diazonium  compound  is  added  to  a  solution  of  isatin- 
6-sulphonic  acid  in  presence  of  sodium  acetate,  a  hydrazone  is 
formed,  and  not  an  azo-compound,  as  is  shown  by  the  stability 
of  these  compounds  towards  reducing  agents,  and  by  the  fact  that 
identical  compounds  are  formed  by  the  action  of  the  corresponding 
hydrazine  on  isatin-6-sulphonic  acid.  The  following  hydrazones 
of  sodium  isatin-6-sulphonate  in  this  series  are  described : — 
Phenylhydrazone,  slender,  lemon-yellow  needles  soluble  in  sulphuric 
acid  with  an  orange-yellow  colour,  isomeric  with  isatin-yellow 
(the  p-sulphophenylhydrazone  of  isatin).  p -Chlorophenylhydrazone 
forms  yellow  needles  soluble  in  sulphuric  acid  with  an  orange- 
yellow  colour,  o -Tolylhydrazone  crystallises  in  orange-yellow 
needles  soluble  in  sulphuric  acid  with  a  dark  orange-yellow  colour, 
m -Tolylhydrazone,  an  orange-yellow,  crystalline  powder  soluble 
in  sulphuric  acid  with  an  orange-yellow  colour,  p -Tolylhydrazone, 
rosettes  of  golden-yellow  needles,  coloured  bright  red  by  sulphuric 
acid  and  soluble  with  an  orange-yellow  colour,  m -Xylylhydrazone 
forms  an  orange-red  powder  soluble  in  sulphuric  acid  with  a  dark 
brownish-red  colour.  \p-Cumylhydrazone,  a  reddish-brown  powder 
soluble  in  sulphuric  acid  with  a  dark  brownish-red  colour. 
p- Ethoxy phenylhydrazone,  dark  yellow,  felted  needles  soluble  in 
sulphuric  acid  with  a  red  colour.  o-M  ethoxy  phenylhydrazone, 
dark  yellow  needles  soluble  in  sulphuric  acid  with  a  red  colour. 
p-Chloro-o-methoxyphenylhydrazone,  a  dark  yellow,  crystalline 
powder  soluble  in  sulphuric  acid  with  a  scarlet-red  colour. 
o-Carboxy phenylhydrazone,  a  lemon-yellow,  crystalline  powder 
soluble  in  sulphuric  acid  with  a  golden-yellow  colour ;  the  aqueous 
solution  forms  a  brick-red  precipitate  with  silver  nitrate.  Di¬ 
phenyl-4:  :  4 ' -dihydrazone,  a  brown,  crystalline  powder  with  a 
brownish-red  reflex  soluble  in  perchloric  acid  with  a  violet-red 
colour.  3  :  3' -Dimethoxy diphenyl-4:  :  4' -dihydrazone,  a  brown  powder 
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soluble  in  perchloric  acid  with  a  violet  colour.  All  these  hydrazones 
are  soluble  in  water  and  acetic  acid,  crystallise  from  alcohol,  and 
their  aqueous  solutions  are  darkened  slightly  by  alkalis.  They 
dye  wool  and  silk  in  bright  yellow,  orange,  or  red  shades,  and  all 
possess  a  direct  affinity  for  cotton  from  an  alkaline  bath,  the 
affinity  increasing  with  the  molecular  weight.  The  fastness  is 
not  great,  but  these  colouring  matters  possess  an  interest  on 
account  of  their  tinctorial  power,  brightness,  and  level-dyeing 
properties. 

In  a  parallel  series  of  experiments  some  derivatives  of  isatin- 
5-sulphonic  acid  were  prepared  by  the  action  of  various  hydrazines. 
Potassium  isatin-5-sulphonate  phenylhydrazone,  lemon-yellow  needles 
very  soluble  in  water,  dyes  wool  and  silk  greenish -yellow  shades 
of  low  fastness.  Sodium  isatin-5-sulphonate  p-tolylhydrazone  forms 
long,  golden-yellow  needles.  I  satin-5- sulphonic  acid  phenylmethyl 
hydrazone  forms  yellow,  felted  needles.  F.  M.  R. 

The  Free  Amino-groups  of  the  Proteins.  R.  Engeland 
(Z.  physiol.  Chem .,  1921,  116,  226—227);  S.  Edlbacher  (ibid., 
228;  cf.  A.,  1921,  i,  199). — Polemical.  S.  S.  Z. 

The  Optical  Rotatory  Power  of  Crystalline  Ovalbumin 
and  Serum-albumin.  Elrid  Gordon  Young  ( Proc .  Boy. 
Soc.,  1922,  [J5],  93,  15 — 35). — The  specific  rotation  of  crystalline 
ovalbumin  is  constant  if  recrystallisation  is  made  at  the  isoelectric 
point,  but  varies  with  changes  in  the  hydrogen-ion  concentration 
of  the  solution.  The  constant  values  obtained  by  the  author 
are  : — [a]]j  — 30*81°  and  [a]1^  —37*53°.  The  variations  produced 
by  the  addition  of  small  quantities  of  acid  or  alkali  are  explained 
on  the  basis  of  a  tautomeric  change  of  the  lactam-lactim  type. 
Crystalline  horse  serum- albumin  was  prepared  by  two  methods. 
In  each  case  the  preparation  had  [a]J5  —62*8°  and  [ajjj?  —78*4°. 

E.  S. 

The  Action  of  Nitrous  Acid  on  Casein.  Max  S.  Dunn  and 
Howard  B.  Lewis  (J.  Biol.  Chem.,  1921,  49,  327 — 341). — The 
distribution  of  nitrogen  in  casein  and  deaminised  casein  was  deter¬ 
mined.  In  agreement  with  the  current  view  as  to  the  nature  of 
the  free  amino-groups  in  proteins,  lysine  was  found  to  be  absent 
from  the  hydrolysate  of  deaminised  casein,  whilst  the  amount  of 
monoamino-nitrogen  was  correspondingly  increased.  Some  des¬ 
truction  of  tyrosine  occurs  during  the  deamination  of  casein. 

E.  S. 

Yeast-nucleic  Acid.  II.  H.  Steudel  and  E.  Peiser  (Z. 
physiol.  Chem.,  1921,  114,  201—203;  cf.  A.,  1921,  i,  66).— By 
utilising  the  method  of  precipitating  sodium  guanylate  with  a 
concentrated  solution  of  sodium  acetate,  it  is  found  that  a  certain 
sample  of  yeast-nucleic  acid  contained  12 — 14%  of  this  salt. 

s.  s.  z. 

The  Influence  of  (3-Naphthalenesulphonyl  Chloride  on  the 
Proteins.  S.  Edlbacher  and  Bertiiold  Fuchs  (Z.  physiol. 
Chem.,  1921,  114,  133 — 136). — Clupeine,  salmine,  sturine,  thymus- 
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histone,  gelatin,  casein,  and  edestin  were  treated  with  (3 -naphthalene  - 
sulphonyl  chloride  and  the  amount  which  combined  with  the 
respective  proteins  was  ascertained.  The  basic  protamines  and 
the  histone  showed  a  relatively  higher  figure  than  the  other 
proteins.  The  difference  was,  however,  rather  insignificant. 
The  lysine  content  of  the  protein  seems  to  have  no  influence  on 
this  reaction.  S.  S.  Z. 

The  Titration  Curve  of  Gelatin.  Dorothy  Jordan  Lloyd 
and  Charles  Mayes  (Proc.  Roy.  Soc.,  1922,  [R],  93,  69 — 85). — 
Determinations  were  made  of  the  hydrogen-ion  concentrations 
of  solutions  of  gelatin  in  known  concentrations  of  acid  and  alkali 
hydroxide,  and  the  amount  of  combined  acid  or  alkali  hydroxide 
was  calculated  in  each  case.  It  is  concluded  from  the  results 
that  for  concentrations  of  acid  not  exceeding  0-02A  combination 
occurs  at  the  free  amino-groups  of  the  gelatin  molecule ;  for  greater 
concentrations  of  acid,  however,  there  is  probably  also  combination 
at  the  nitrogen  of  the  peptide  linkings.  No  conclusion  was  drawn 
as  to  the  mode  of  attachment  of  alkalis.  E.  S. 

Equilibrium :  Gelatin-Hydrochloric  Acid.  II.  Robert 
Wintgen  and  Heinz  Vogel  (Kolloid  Z.,  1922,  30,  45 — 53;  cf.  A., 
1921,  ii,  247). — The  hydrogen-ion  concentration  of  mixtures  of 
gelatin  and  hydrochloric  acid  has  been  determined  electrometrically 
at  25°  and  the  values  have  been  compared  with  those  calculated 
by  means  of  the  equilibrium  formula  previously  published  (loc. 
cit.).  The  acid  concentration  varied  between  0-05  A  and  0-004 A, 
and  the  gelatin  concentration  between  0°  and  7%.  The  two  sets 
of  results  agree  astonishingly  well,  and  indicate  that  dilute  hydro¬ 
chloric  acid  and  concentrated  acid  combine  with  the  same  number 
of  basic  groups  in  gelatin,  and  if  it  is  assumed  that  gelatin  is  a 
uniform  substance,  only  one  amino-group  reacts  with  hydrochloric 
acid.  It  behaves  therefore  as  a  monacid  base  toward  hydro¬ 
chloric  acid  and  has  a  molecular  weight  of  885  for  the  anhydrous 
material  or  1070  for  the  air-dried  material  and  an  ionisation  constant 
5-74  X 10"11.  Turbidity  and  precipitation  occur  in  the  neigh¬ 
bourhood  of  the  isoelectric  point,  and  at  this  point  solutions  of 
0-2%  and  0-5%  gelatin  with  A/3000-  and  A/1300-hydrochloric 
acid  are  seen  in  the  ultramicroscope  to  contain  numerous  rapidly 
moving  particles.  The  electrical  conductivity  of  solutions  of  gelatin 
of  concentrations  up  to  7%  in  0-05 A-  and  0-025A-hydrochloric 
acid  has  been  measured  at  25°  and  from  the  results  it  is  shown  that 
A oo  =88*5  for  gelatin  chloride  at  25°  and  that  the  ionic  conductivity 
of  the  gelatin  ion  is  13.  Comparative  measurements  with  p-glutin 
show  that  the  power  of  this  substance  to  combine  with  hydro¬ 
chloric  acid  does  not  differ  essentially  from  that  of  gelatin  and 
that  (3-glutin  has  a  molecular  weight  of  about  one-half  that  of 
gelatin.  J.  F.  S. 

Vitamins  from  the  Point  of  View  of  Structural  Chemistry. 

R.  R.  Williams  ( J .  Ind.  Eng.  Chem.,  1921, 13,  1107). — 3-Hydroxy- 
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pyridine,  which  exists  in  two  crystalline  modifications,  is  shown 
by  titration  with  bromine  to  be  non-enolic  in  neutral  solution, 
like  the  2-  and  4-eompounds.  It  forms  a  1 -methyl  ether  which 
is  a  viscous  oil  miscible  with  water  in  all  proportions  and  not 
volatile  in  steam.  Its  physiological  action  is  not  established. 
Three  modifications  of  4-phenyK<socytosine  were  obtained,  two 
of  which  had  identical  melting  points  and  crystallographic  pro¬ 
perties,  but  differed  greatly  in  their  solubility  in  alcohol.  Two 
freshly  prepared  modifications,  which  seemed  to  be  Johnson  and 
Hill’s  p-  and  8-forms,  were  fed  to  pigeons  and  all  the  birds  receiving 
the  p-form  lost  weight  less  rapidly  than  those  receiving  the  8-form. 
After  being  kept  for  two  months,  however,  the  same  two  prepar¬ 
ations  showed  no  physiological  difference.  The  author  considers 
that  vitamin-5  will  eventually  be  found  to  be  a  cyclic  nitrogen 
compound  in  some  ways  analogous  to  the  above.  H.  C.  R. 

Vitamins  from  the  Point  of  View  of  Physical  Chemistry. 

Victor  LaMer  (J.  Ind.  Eng .  Chern.,  1922,  13,  1108 — 1110). — 
The  amount  of  vitamin-A.  in  skim  milk  is  roughly  equal  to  that 
contained  in  the  fat  layer.  The  water-soluble  vitamin-5  is  also 
somewhat  soluble  in  fatty  oils.  Vitamin-5  is  absorbed  by  Fuller’s 
earth  and  by  dialysed  iron,  and  blood  charcoal  removes  a  measur¬ 
able  amount  of  vitamin-G  from  orange  juice;  the  extent  of  adsorp¬ 
tion  is  very  sensitive  to  changes  in  the  hydrogen-ion  concentration. 
Vitamin- C  is  partly  retained  on  filtration  through  Chamberland 
candles.  The  destruction  of  the  antiscorbutic  vitamin  by  heat  is 
a  chemical  reaction  the  velocity  of  which  is  accelerated  by  increase 
of  temperature  according  to  the  equation  X—Ktyt,  where  X  is 
the  per  cent,  of  destruction,  t  the  time  in  hours,  and  values  of  K 
are  0*26,  0-39,  and  0*49  for  60°,  80°,  and  100°,  respectively.  These 
data  exclude  the  possibility  that  vitamin- C  is  of  a  protein-  or 
enzyme-like  nature.  Heating  at  a  reduced  hydrogen-ion  con¬ 
centration  results  in  an  increased  velocity  of  destruction. 
Bubbling  oxygen  through  the  solution  at  100°  results  in  the 
complete  destruction  of  the  vitamin  in  one  hour,  both  in  acid  and 
weakly  alkaline  solution.  Bubbling  hydrogen  through  causes 
somewhat  greater  destruction  than  when  no  gas  was  used. 

H.  C.  R. 

Chloroform  and  Pepsic  Digestion.  A.  Astruc  and  E. 
Renaud  (J.  Pharm.  Chim .,  1922,  [vii],  25,  81 — 87). — Chloroform 
has  only  a  very  slow  destructive  influence  on  the  diastatic  activity 
of  pepsin,  whilst  chloroform  vapours  have  no  appreciable  action. 
Chloroform  water  is  a  suitable  solvent  for  pharmaceutical  pre¬ 
parations  of  pepsin,  and  exerts  a  distinct  preservative  action, 
although  after  two  months  a  small  decrease  in  the  fermentative 
activity  can  be  detected.  Chloroform  water  is,  however,  a  bad 
digestive  medium,  and  considerably  retards  digestion  in  vitro, 
but  it  would  not  be  correct  to  deduce  therefrom  that  in  the  stomach 
it  also  exerts  an  opposing  influence  on  digestion  and  the  activity 
of  the  pepsin.  G.  F.  M. 
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The  Influence  of  Reaction  on  the  Action  of  Trypsin.  I. 

W.  E.  Ringer  (Z.  physiol .  Chem .,  1921,  116,  107 — 128). — The 
optimum  H-ion  concentration  for  the  action  of  trypsin  at  37° 
was  under  certain  conditions  found  to  be  PH  11*3.  It  was  also 
found  that  strongly  acid  solutions  inactivated  the  enzyme.  At  a 
H-ion  concentration  of  PH  3T5  trypsin  could  be  kept  at  37°.  As 
the  H-ion  concentration  diminished  the  inactivation  became  more 
marked.  At  Pa  —  12  the  enzyme  was  almost  instantaneously 
destroyed.  The  maximum  imbibition  of  fibrin  took  place  at  a 
reaction  which  had  an  instantaneous  inactivating  action  on  trypsin. 

s.  s.  z. 


The  Inactivation  of  Trypsin.  I.  II.  The  Equilibrium 
between  Trypsin  and  the  Inhibiting  Substance  formed  by 
its  Action  on  Proteins.  III.  Spontaneous  Inactivation. 

John  H.  Northrop  ( J .  Gen.  Physiol.,  1921,  4,  227 — 244,  245 — 260, 
261—274). — The  decomposition  of  gelatin  by  trypsin  was  investi¬ 
gated  quantitatively  by  conductivity  determinations  and  also  by 
formal  titration.  Inactivation  of  trypsin  is  not  effected  by  amino- 
acids  or  by  the  products  of  the  hydrolysis  of  proteins  by  acid  or 
alkali.  The  inhibiting  substance  occurs  in  the  products  of  trypsin 
digestion  and  is  dialysable.  The  equilibrium  between  the  inhibitor 
and  trypsin  is  found  to  agree  with  the  scheme,  trypsin-|- inhibitor 
trypsin— inhibitor ;  it  is  reached  instantaneously  and  is 
independent  of  the  substrate  concentration.  On  the  assumption 
that  hydrolysis  is  proportional  to  the  concentration  of  free  trypsin, 
it  is  shown  that  the  laws  of  mass  action  are  applicable.  There  is 
no  evidence  for  any  appreciable  combination  of  trypsin  with  gelatin. 
Spontaneous  inactivation  of  trypsin  is  also  shown  to  occur  inde¬ 
pendently  of  the  influence  of  hydrolytic  products.  The  rate  of 
this  inactivation  approximates  closely  to  that  demanded  by  a 
unimolecular  reaction.  Trypsin  digestion  products  in  excess  exert 
a  protective  effect  by  inhibiting  spontaneous  inactivation. 


G.  W.  R. 


Maltase.  III.  The  Non-identity  of  Maltase  and  a-Glucos- 
idase.  Richard  WillstAtter  and  Werner  Steibelt  ( Z .  physiol. 
Chem.,  1921,  115,  199—210;  cf.  A.,  1920,  i,  795;  1921,  ii,  72).— 
A  number  of  preparations  and  yeasts  have  given  quotients  for  the 
time  value  for  glucosidate /time  value  for  maltase,  of  varying  magni¬ 
tudes.  The  two  enzymes  are  therefore  not  identical.  S.  S.  Z. 

Effect  of  certain  Antiseptics  on  the  Activity  of  Amylases. 

H.  C.  Sherman  and  Marguerite  Wayman  (J.  Amer.  Chem.  Soc., 
1921,  43,  2454 — 2461). — Low  concentrations  of  chloroform  did  not 
affect  the  activity  of  commercial  pancreatin  or  malt  extract,  but 
did  affect  the  purified  preparations  of  these  amylases.  Toluene 
had  very  little  influence  on  the  activities  of  the  amylases  either 
in  their  commercial  or  purified  condition.  All  the  preparations 
studied,  either  commercial  or  purified,  were  injured  by  formaldehyde 
even  in  low  concentrations,  and  they  were  all  very  sensitive  to 
copper  sulphate.  The  percentage  loss  of  enzyme  action  due  to 
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these  two  antiseptics  did  not  depend  on  the  ratio  of  antiseptic  to 
enzyme  or  to  substrate,  but  on  the  concentration  of  the  antiseptic 
in  the  system.  The  sensitiveness  of  the  amylases  to  formaldehyde 
or  copper  sulphate  as  compared  with  their  sensitiveness  to  toluene 
is  possibly  connected  with  the  protein  nature  of  the  enzymes. 

W.  G. 

The  Influence  of  certain  Amino-acids  on  the  Enzymic 
Hydrolyses  of  Starch.  H.  C.  Sherman  and  Florence  Walker 
(i J .  Amer.  Chem.  Soc.}  1921,  43,  2461 — 2469). — Previous  work 
(cf.  this  vol.,  i,  66)  has  been  extended  to  a  study  of  glycine,  alanine, 
tyrosine,  and  phenylalanine,  using,  however,  Lintner’s  soluble 
starch  as  the  substrate.  Addition  of  any  of  these  amino -acids 
caused  an  increase  in  the  rate  of  hydrolysis  of  starch  by  purified 
pancreatic  amylase,  commercial  pancreatin,  saliva,  or  purified 
malt  amylase,  but  less  marked  results  were  obtained  with  malt 
extract,  taka -diastase,  or  an  aspergillus  amylase.  The  addition  of 
two  of  these  amino-acids  produced  no  greater  effect  than  would 
result  from  the  same  concentration  of  one  of  them.  The  favourable 
effect  of  the  added  amino- acid  was  not  due  to  any  alteration  in 
hydrogen-ion  concentration  of  the  medium  or  to  the  combination 
of  the  amino-acid  with  the  product  of  the  enzyme  action.  It  is 
probably  due,  in  part  at  least,  to  a  protection  of  the  enzyme  from 
deterioration  in  the  aqueous  dispersion  in  which  it  acts.  The 
addition  of  these  amino- acids  is  a  very  effective  means  of  pro¬ 
tecting  the  enzyme  from  the  deleterious  action  of  copper  sulphate 
(cf.  preceding  abstract)  and  may  even  serve  to  restore  to  full 
activity  an  enzyme  which  has  been  partly  inactivated  by  copper 
sulphate.  W.  G. 

The  Influence  of  Arginine,  Histidine,  Tryptophan,  and 
Cystine  on  the  Hydrolysis  of  Starch  by  Purified  Pancreatic 
Amylase.  H.  C.  Sherman  and  Mary  L.  Caldwell  (J.  Amer. 
Chem.  Soc.,  1921,  43,  2469 — 2476). — The  amyloclastic  power  of 
purified  pancreatic  amylase  on  soluble  starch  was  measured  in  the 
presence  of  these  amino- acids,  using  glycine  and  phenylalanine  as 
control  amino-acids  (cf.  preceding  abstract).  Arginine  and  cystine 
favourably  influence  the  digestion  of  starch,  but  histidine  and 
tryptophan  do  not.  It  is  again  shown  ( loc .  cit.)  that  the  results 
obtained  were  not  due  to  any  variation  in  the  hydrogen-ion  con¬ 
centration  of  the  medium.  There  are  thus  apparently  specific 
effects  due  to  the  amino-acids  studied,  which  may  depend  on  the 
structure  of  these  acids  and  thus  discriminate  their  action  from 
that  of  the  monoamino-acids  originally  studied.  W.  G. 

Remarks  on  the  Elution  of  Saccharase  and  Maltase  from 
Adsorbed  Substances.  Richard  Willstatter  and  Richard 
Kuhn  (Z.  physiol.  Chem.,  1921,  116,  53 — 66). — Monosodium 
phosphate  accelerates  the  elution  of  adsorbed  saccharase  from 
alumina  with  a  solution  of  sucrose.  A  phosphate  mixture  of 
has  the  same  effect.  This  is  not  due  either  to  the  definite 
H-ion  concentration  or  to  the  specific  action  of  the  phosphate, 
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as  a  citrate  buffer  of  PH=4-5  produces  a  similar  acceleration  but 
not  an  acetate  buffer  of  this  H-ion  concentration.  Primary  phos¬ 
phate  has  also  an  influence  on  the  elution.  Very  low  concentrations 
of  glycerol  sometimes  raise  the  extracting  power  of  primary 
phosphates.  Maltase  solutions  do  not  remove  adsorbed  saccharase 
from  alumina,  but  they  can  do  so  in  the  presence  of  monosodium 
phosphate.  Maltase  is  not  extracted  by  maltose  alone,  but  is 
extracted  by  maltose  in  the  presence  of  a  buffer  mixture.  S.  S.  Z. 

The  Specific  Nature  of  Saccharase  and  Raffinase.  Richard 
Willstatter  and  Richard  Kuhn  (Z.  physiol .  Chem.,  1921,  115, 
180 — 198). — The  quotient  for  time  value  for  raffinase /time  value 
for  saccharase  for  several  preparations  of  inverting  enzymes  was 
found  to  be  11*3.  Similar  quotients  were  also  worked  out  for  a 
number  of  yeasts.  It  is  therefore  concluded  that  saccharase  and 
raffinase  are  two  different  enzymes.  From  the  constant  quotient 
obtained  with  the  various  inverting  preparations  it  may  be  assumed 
that  the  two  enzymes  show  a  great  similarity  in  some  of  their 
physical  properties  and  are  therefore  not  amenable  to  fractionation. 

s.  s.  z. 


The  Regeneration  of  Inactivated  Saccharase  by  Dialysis. 

Hans  v.  Euler  and  Olof  Svanberg  (Z.  physiol.  Chem.,  1921, 
114,  137 — 148). — Saccharase  inactivated  by  silver  nitrate,  mercuric 
chloride,  or  aniline  can  be  regenerated  by  dialysis.  Whilst  in  the 
case  of  the  metal  salts  the  total  regeneration  of  the  enzyme  cannot 
be  accomplished,  saccharase  inactivated  by  the  action  of  aniline 
can  have  its  entire  activity  restored  by  dialysis.  The  saccharase 
of  an  active  dry  preparation  could  not  be  extracted  with  aniline. 


s.  s.  z. 


Rennet  Coagulation  of  Milk  as  a  Stimulated  Process. 

Emil  Baur  and  Eugen  Herzfeld  (Z.  physilcal.  Chem.,  1921,  98, 
460 — 473). — The  velocity  of  coagulation  of  milk  by  rennet  of 
various  concentrations  has  been  determined  at  37°  with  the  object 
of  ascertaining  whether  the  process  is  stimulated,  and  whether 
the  rennet  concentration  is  augmented  by  rennet  contained  in  the 
milk.  The  results  show  that  the  coagulation  is  accompanied  by 
an  autocatalytic  formation  of  new  rennet  in  the  milk.  Experi¬ 
ments  have  been  made  to  ascertain  the  rate  at  which  the  reaction 
is  transmitted  through  milk  in  which  no  rennet  has  been  placed. 
The  reactions  were  carried  out  in  a  capillary  tube  which  was  con¬ 
nected  with  a  large  tube  containing  milk  and  rennet.  The  rate 
of  transmission  of  the  reaction  is  found  to  be  0*8  cm. /hour.  A 
control  experiment  shows  that  diffusion  would  have  occasioned  only 
a  transmission  of  l*0i0’5  cm.  in  hours.  J.  F.  S. 

Oxydases.  A.  W.  van  der  Haar  {Chem.  Weelcblad ,  1922,  19, 
33 — 34). — The  failure  of  Wester  {ibid.,  1921,  18,  700 — 703)  to 
detect  a  blue  coloration  with  guaiacol  in  alcohol  may  be  due  to  the 
presence  of  reducing  saccharides ;  after  removal  of  these  by  dialysis, 
the  blue  colour  is  readily  obtained.  Priority  is  claimed  for  the 
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author  (A.,  1910,  i,  604;  1917,  i,  301)  for  observations  as  to  the 
chemical  nature  of  the  oxydase  molecule  advanced  by  Willstatter 
and  Stoll.  S.  I.  L. 


Tannase.  Karl  Freudenberg  and  Erich  Vollbrecht  {Z. 
physiol.  Chem .,  1921,  116,  277 — 292). — For  the  preparation  of 
tannase  the  mould  ( Aspergillus  niger'l)  was  grown  on  a  medium 
consisting  of  myrobalan  extract,  dipotassium  phosphate,  ammonium 
sulphate,  and  magnesium  sulphate.  After  about  four  days’  growth 
it  was  extracted  with  water,  care  being  taken  that  the  acid  was 
neutralised  with  barium  hydroxide  during  the  extraction.  The 
extract  was  then  concentrated  in  a  vacuum  and  the  enzyme  pre¬ 
cipitated  with  absolute  alcohol.  The  conditions  under  which 
tannase  can  be  estimated  quantitatively,  using  methyl  gallate  as 
the  substrate,  were  also  worked  out.  S.  S.  Z. 


Reactions  of  the  Phosphazines.  Walter  Theodore  Karl 
Braunholtz  (T.,  1922,  121,  300 — 305). 


Action  of  Arsenious  Chloride  on  Aniline.  John  H.  Schmidt 
(J.  Amer.  Chem.  Soc.3  1921,  43,  2449 — 2454). — Aniline  reacts  with 
arsenious  chloride  in  solution  in  n-heptane  to  give  a  yellow  com¬ 
pound,  trianilinearsine  hydrochloride ,  As(NHPh,HCl)3,  m.  p.  148 — 
150°,  which  is  probably  identical  with  the  compound  described 
by  Schiff  (Compt.  rend.,  1863,  56,  268,  1095).  This  compound  is 
readily  transformed  by  heating  it,  either  alone  or  preferably  with 
an  excess  of  aniline,  into  cyclic  arsenic  compounds.  The  first  product 
is  chlorophenarsazine,  which  with  alkalis  gives  phenarsazine  oxide, 


f  c  H  \ 

O^As^q6jj4^>NHJ  ,  and  this  on  oxidation  with  hydrogen  peroxide 


C  jj 

in  alkaline  solution  yields  phenazarsinic  acid,  NH<Cq6jj4^>AsO*OH. 

From  this  acid,  on  nitration,  dinitrophenazarsinic  acid  was  obtained, 
giving  a  disodium  salt.  Aniline  arsenate,  m.  p.  147 — 148°,  and 
dianiline  arsenate,  m.  p.  143°,  were  obtained  by  the  interaction 
of  aniline  and  syrupy  arsenic  acid  in  alcoholic  solution,  using  excess 
of  aniline  or  acid  according  to  the  salt  required. 

A  simple  arrangement  for  sublimation  in  a  vacuum,  using  a 
Beckmann  boiling  apparatus,  is  described.  W.  G. 


Organo-derivatives  of  Thallium.  IV.  Action  of  Thallium 
Chlorides  on  the  Grignard  Reagent  and  on  Organo-derivatives 
of  Tin,  Lead,  and  Bismuth.  Dorothy  Goddard  and  Archibald 
Edwin  Goddard  (T.,  1922,  121,  256 — 261). 
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Physiological  Chemistry. 


Physiology  of  the  Respiration  of  Fishes  in  Relation  to  the 
Hydrogen-ion  Concentration  of  the  Medium.  Edwin  B. 
Powers  ( J .  Gen.  Physiol .,  1921,  4,  305 — 317). — The  absorption 
by  marine  fishes  of  oxygen  at  low  tension  is  dependent  on  the 
hydrogen-ion  concentration  of  sea-water.  It  is  suggested  that 
variations  in  the  ability  of  individuals  of  a  species  to  absorb  oxygen 
at  a  given  hydrogen-ion  concentration  depend  on  the  alkaline 
reserve  of  the  blood.  G.  W.  B. 

The  Respiratory  Processes  in  Mya  arenaria  and  other 
Marine  Mollusca.  J.  B.  Collip  (J.  Biol.  Chem.,  1921,  49, 
297 — 310). — ’From  experiments  on  the  survival  of  Mya  arenaria 
under  anaerobic  conditions,  it  is  concluded  that  this,  and  other 
calcareous  shelled  molluscs,  have  in  their  tissues  a  store  of  oxygen 
which  suffices  temporarily  to  replace  the  external  supply  of  the 
latter.  Under  anaerobic  conditions  the  normal  acid- base  balance 
is  maintained  by  the  mobilisation  of  the  reserves  of  calcium  in  the 
liver  and  the  shell.  C.  B.  H. 

The  Action  of  Intravenous  Injections  of  Hypertonic  Solu¬ 
tions  of  Various  Sugars  on  the  Respiratory  Metabolism  of 
the  Dog.  Max  Burger  ( Biochem .  Z.,  1921,  124,  1 — 24).— 
Within  half  an  hour  of  the  intravenous  injection  of  hypertonic 
solutions  of  dextrose  and  laevulose,  the  respiratory  quotient  rises 
to  a  value  above  0*9  with  simultaneous  increased  heat  production. 
The  relatively  greater  heat  production  after  laevulose  points  to 
direct  utilisation  of  the  sugar  without  previous  conversion  into 
glycogen.  The  considerably  smaller  effects  of  intravenous  injec¬ 
tion  of  hypertonic  lactose  and  sucrose  solutions  is  an  indirect 
effect,  and  is  attributed  to  an  increased  kidney  and  heart  activity 
produced  by  flow  of  tissue  fluids  into  the  blood  owing  to  the  action 
of  the  hypertonic  carbohydrate  solutions.  H.  K. 

The  Influence  of  Lack  of  Calcium  in  the  Diet  on  the  Re¬ 
spiratory  Basal  Metabolism.  Fausto  Pedotti  (Biochem.  Z ., 
1921,  123,  272 — 283). — Bats  fed  on  a  diet  deficient  in  calcium  show 
a  diminished  respiratory  basal  metabolism.  H.  K. 

The  Physiology  of  the  Glands.  XLVIII.  Experiments  on 
the  Respiratory  Metabolism  of  the  Dog  with  Extirpated 
Spleen.  Leon  Asher  and  Chu  Koda  (Biochem.  Z .,  1921,  122, 
154 — 160). — The  gaseous  metabolism  on  a  normal  diet  of  dogs 
which  have  had  their  spleens  removed  is  normal.  This  differs  from 
the  results  of  others  on  rats  and  rabbits.  H.  K. 

The  Physiology  of  the  Glands.  XLIX.  The  Respiratory 
Interchange  of  the  Dog  with  Extirpated  Spleen  and  Diet 
Deficient  in  Iron.  Leon  Asher  and  Francis  H.  Doubler 
(Biochem.  Z .,  1921,  122,  161 — 167). — Extirpation  of  the  spleen 
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coupled  with  an  iron-free  diet  has  no  action  on  the  respiratory 
gaseous  metabolism  or  the  coagulation  time  of  the  blood  of  the 
dog.  The  haemoglobin  content  of  the  blood  falls  off  very  slowly. 

H.  K. 

The  Action  of  Carbon  Dioxide  on  Salt  and  Water  Dis¬ 
tribution  in  Blood.  G.  Mukai  (J.  Physiol .,  1921,  55,  356 — 
370;  from  Physiol.  Ahstr .,  1922,  6,  568). — On  treatment  with 
carbon  dioxide,  the  chlorine  and  water  content  of  the  corpuscles 
increases,  the  former  by  anion  interchange,  the  latter  by  osmosis 
consequent  on  the  increased  carbon  dioxide  and  chlorine  in  the 
corpuscles.  Corpuscles  always  contain  more  carbon  dioxide  than 
the  corresponding  serum ;  the  carbon  dioxide  is  carried  partly 
by  increased  alkali  and  partly  by  proteins.  There  is  presumptive 
evidence  that  the  corpuscles  were  alive  for  more  than  six  hours 
in  these  experiments.  E.  S. 

The  Distribution  of  Chlorine  in  the  Blood.  S.  van  Creveld 
{Biochem.  Z.,  1921,  123,  304 — 314). — The  results  of  recent  workers 
on  the  distribution  of  chloride  in  the  blood  are  criticised.  Direct 
estimation  on  the  circulating  blood  shows  that  the  corpuscles  are 
permeable;  the  percentage  of  chloride  in  the  corpuscles  relative 
to  that  of  the  plasma  is  greater  in  venous  than  in  arterial  blood. 
There  is  no  evidence  of  a  fixation  of  chloride  as  a  fibrinogen  chloride 
compound.  H.  K. 

Relation  between  the  Chloride  Content  of  the  Blood  and 
its  Volume  per  cent,  of  Cells.  A.  Norgaard  and  H.  C.  Gram 
(J.  Biol.  Chem .,  1921,  49,  263 — 278). — Estimations  were  made  of 
the  chloride  content  of  whole  blood  and  plasma  in  normal  and 
pathological  cases.  Nearly  constant  values  were  obtained  for  the 
plasma  in  all  cases,  whilst  the  values  for  whole  blood  were  found 
to  be  dependent  on  the  cell  volume  percentage,  the  smaller  the 
latter  the  greater  being  the  chloride  content  of  the  blood.  Cal¬ 
culations  of  the  chloride  content  of  the  corpuscles  yielded,  with  one 
exception,  constant  values.  E.  S. 

The  Fate  of  Sulphides  in  the  Blood.  Howard  W.  Haggard 
and  Thomas  J.  Charlton  (J.  Biol.  Chem.,  1921,  49,  519 — 529). — 
The  toxic  properties  of  hydrogen  sulphide  are  due  neither  to  the 
formation  of  a  compound  with  the  haemoglobin  of  the  blood  nor 
to  the  production  of  sodium  sulphide  in  the  plasma.  On  the 
contrary,  in  vitro  and  in  vivo  experiments  show  that  sodium 
sulphide  is  rapidly  and  completely  hydrolysed  by  blood,  the  result¬ 
ing  hydrogen  sulphide  being  quickly  oxidised  in  the  presence  of 
oxygen.  The  toxic  effects  of  hydrogen  sulphide,  and  consequently 
of  sodium  sulphide,  are  not  cumulative.  E.  S. 

The  Isolation  of  Amino-acids  in  Blood.  Emil  Abder- 
halden  (Z.  jphysiol.  Chem.,  1921,  114,  250 — 254). — The  presence 
of  all  the  known  amino-acids  was  established  in  the  serum  and  in 
the  plasma  of  cattle  and  horses  by  examining  the  dialysates  of  these 
fluids.  Substances,  on  the  other  hand,  giving  the  biuret  reaction 
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or  substances  consisting  of  more  than  one  amino- acid  could  not 
be  found  in  the  dialysate  of  these  plasmas  and  serums.  S.  S.  Z. 

Blood  Acetone  Substances  after  the  Injection  of  Small 
Amounts  of  Adrenaline  Chloride.  Roger  S.  Hubbard  and 
Floyd  R.  Wright  (J.  Biol.  Chem .,  1921,  49,  385 — 388). — After 
injection  of  adrenaline  there  is  a  rise  in  the  concentration  of  acetone 
substances  in  the  blood,  which,  however,  bears  no  apparent  relation 
to  changes  in  the  blood-sugar  concentration  or  carbon  dioxide¬ 
combining  power.  C.  R.  H. 

Fibrinogen  Content  of  Human  Blood.  H.  C.  Gram  (Pamphlet, 
Copenhagen,  1921,  pp.  276;  from  Physiol.  Abstr .,  1922,  6,  566; 
cf.  this  vol.,  ii,  240). — A  method  of  estimating  fibrinogen  in  2  c.c. 
of  citrated  blood  after  adding  calcium  chloride  is  described.  In 
normal  adults  the  plasma  yields  0-2  to  0*38%;  in  whole  blood  the 
figures  are  0*11  to  0*19.  A  number  of  diseases  are  mentioned  in 
which  variations  occur.  E.  S. 

Animal  Calorimetry.  XIX.  The  Influence  of  Acids  on 
the  Carbon  Dioxide-combining  Power  of  the  Blood  Plasma. 

Sophia  A.  Taistra  («/.  Biol.  Chem .,  1921,  49,  479 — 483). — Measure¬ 
ments  of  the  carbon  dioxide-combining  power  of  the  blood  indicate 
that  the  specific  dynamic  action  of  foodstuffs  is  not  dependent 
on  neutralisation  of  the  alkaline  reserve  of  the  blood.  E.  S. 

Animal  Calorimetry.  XX.  The  Influence  of  the  Ingestion 
of  Meat  and  of  Glycine  and  Alanine  on  the  Carbon  Dioxide¬ 
combining  Power  of  Blood  Plasma.  Alfred  Chanutin 
(J.  Biol.  Chem.,  1921,  49,  485 — 486). — The  ingestion  of  meat, 
glycine,  or  alanine  in  a  dog  increases  the  alkali  reserve  of  the  blood 
plasma  as  measured  by  its  carbon  dioxide -combining  power. 

E.  S. 

The  Flocculating  Capacity  of  Human  Blood-plasma. 

Wilhelm  Starlinger  (Biochem.  Z.,  1921,  123,  215 — 224). — 
Flocculation  in  blood-plasma,  produced,  for  example,  by  saturated 
sodium  chloride  solution,  can  be  used  as  a  measure  of  fibrinogen 
content.  Inhibition  of  flocculation  is  produced  by  acid,  alkali, 
neutral  salts,  increase  of  temperature,  pepsin,  and  Witte  peptone, 
whilst  agar,  gum-arabic,  gelatin,  and  glycine  increase  flocculation. 

H.  K. 

The  Influence  of  Potassium  and  of  Radioactivity  on  the 
Oxidation  Velocity  of  the  Red  Corpuscles.  Philipp  Ellinger 
(Z.  physiol.  Chem.,  1921,  116,  266 — 276).— The  presence  of  potass¬ 
ium  in  the  surrounding  medium  is  indispensable  for  the  respiratory 
function  of  the  red  blood-corpuscles.  It  can  be  replaced  by 
rubidium,  but  not  by  caesium.  Radioactive  substances  emitting 
a-rays  cannot  replace  potassium  in  the  respiratory  function  of  the 
corpuscles.  Eosin  has  a  stimulating  action  in  low  and  an  injurious 
action  in  high,  concentrations.  Fluorescein  has  an  injurious 
action  even  in  very  low  concentrations.  The  stimulating  influence 
of  eosin  is  independent  of  the  action  of  potassium.  S.  S.  Z. 
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Permeability  of  the  Red  Blood-corpuscles.  E.  Wiechmann 
(. Deuts .  med.  Woch 1921,  47,  824 — 825;  from  Physiol.  Abstr., 
1922,  6,  565;  cf.  this  vol.,  i,  80). — The  rapidity  with  which  the 
exchange  of  ions  occurs  depends  on  specific  properties  of  the  ions 
themselves.  E.  S. 

The  Analysis  of  a  Volume  Curve  of  Blood-corpuscles  in 
Hypertonic  Solutions,  which  renders  possible  the  Simul¬ 
taneous  Differentiation  of  Osmotic  and  Colloido-chemical 
Changes  in  Volume.  Takeo  Takei  (Biochem.  Z.,  1921,  123, 

104 —  127). — Blood-corpuscles  of  men,  rabbits,  and  oxen  shrink 

in  hypertonic  solution  proportionally  to  the  external  osmotic 
pressure,  when  this  pressure  does  not  exceed  four  times  the  normal 
pressure,  quite  independently  of  the  nature  of  the  medium.  Beyond 
this  point  there  is  a  sudden  increase  of  corpuscular  volume  which 
may  almost  reach  the  initial  normal  volume.  This  is  ascribed  to 
a  swelling  of  the  erythrocyte  colloids.  The  shrinkage  is  a  reversible 
process,  but  the  swelling  is  irreversible,  as  haemolysis  takes  place 
on  dilution.  In  serum  rendered  hypertonic  by  dextrose  there  is 
no  swelling  of  the  corpuscles.  H.  K. 

The  Biochemistry  of  the  Phosphatides  and  Sterols.  IV. 
The  Importance  of  the  Proportion  of  Cholesterol-Lecithin 
of  the  Erythrocyte  Surface  for  the  Stability  of  Suspensions 
of  Blood-corpuscles  and  for  Natural  Haemolysis.  R.  Brink- 
man  and  (Frl.)  H.  Wastl  ( Biochem .  Z.,  1921,  124,  25 — 36).- — In 
salt  solutions,  corpuscles  lose  their  distinctive  velocity  of  sediment¬ 
ation  owing  to  a  washing  away  of  constituents  of  the  surface 
of  the  corpuscles.  These  constituents  may  be  recovered  as  a 
cholesterol  (light  petroleum  soluble)  fraction  and  a  phosphatide 
(alcohol-soluble)  fraction.  If  both  be  added  to  the  washed  cor¬ 
puscles,  they  recover  their  property  of  agglutination,  whereas  if 
only  phosphatides  be  added  there  is  haemolysis.  H.  K. 

Agglutination  and  Velocity  of  Sedimentation  of  Cor¬ 
puscles.  II.  Wilhelm  Starlinger  ( Biochem .  Z.,  1921,  122, 

105 —  119). — The  addition  of  kaolin,  bolus  alba,  or  animal  char¬ 

coal  retards  the  sedimentation  of  corpuscles  by  adsorbing  the 
fibrinogen.  Gelatin,  agar,  and  gum,  however,  accelerate  the 
flocculation  and  sedimentation.  This  is  attributed  to  a  diminution 
of  the  suspension  stability  of  the  corpuscles,  due  partly  to  abstrac¬ 
tion  by  adsorption  by  these  substances  of  the  break-down  products 
of  the  corpuscles  and  partly  to  withdrawal  of  water.  H.  K. 

The  Action  of  some  Electrolytes  and  Non-Electrolytes  on 
the  Velocity  of  Sedimentation  of  the  Red  Blood-corpuscles 
of  the  Horse.  J.  Runnstrom  (Biochem.  Z.,  1921,  123,  1 — 26). — 
The  velocity  of  sedimentation  of  horse  corpuscles  was  determined 
in  presence  of  various  salts,  hydrochloric  acid,  serum,  gelatin,  and 
narcotics.  The  results  obtained  show  great  variation,  and  are 
interpreted  on  the  hypothesis  that  the  action  of  ions  is  due  to 
adsorption  on  the  surface  of  the  corpuscle,  the  presence  of  colloids 
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modifying  the  adsorption  of  the  ions  through  competition  for  the 
erythrocyte  surface.  H.  K. 


The  Distribution  of  Chloride  between  Corpuscles  and 
Plasma.  Augustin  Muresanu  ( Biochem .  Z .,  1921,  124,  114 — 
118). — In  agreement  with  other  observers,  the  corpuscles  were 
found  to  be  practically  free  from  chloride.  The  contrary  state¬ 
ments  of  Siebeck  (Arch.  expt.  Path.  Pharm.,  1920,  85,  214),  even 
employing  Siebeck  ?s  method,  could  not  be  substantiated.  In 
some  pathological  cases,  for  instance,  nephritis,  the  corpuscles 
contain  appreciable  quantities  of  chloride.  H.  K. 


Permeability  of  Cells  and  Tissues.  VIII.  The  Question 
of  the  Distribution  of  Hormones  and  Drugs  in  the  Blood. 

Hans  Schaeppi  ( Biochem .  Z.,  1921,  122,  232 — 250). — The  dis¬ 
tribution  of  barium  chloride,  choline  bromide,  and  nicotine  between 
corpuscles  and  plasma  or  serum  was  determined  by  a  physiological 
method — using  Fuhner’s  nerve-free  leech  preparation.  The  cor¬ 
puscles  are  impermeable  to  barium,  but  nicotine  and  choline  both 
distribute  themselves  equally  in  plasma  or  serum  and  corpuscles. 


H.  K. 


The  Fixation  of  Quinine  by  Red  Blood-corpuscles  and 
the  Distribution  of  Quinine  in  Blood.  P.  Kona  and  E.  Bloch 
( Biochem .  Z .,  1921, 121,  235 — 258). — By  making  use  of  the  relation, 
that  when  the  toxic  concentration  of  quinine  on  the  activity  of 
serum  lipase  is  increased  in  geometrical  progression  the  velocity 
constants  of  the  hydrolysis  of  tributyrin  by  lipase  fall  off  in  arith¬ 
metical  progression,  the  authors  find  that  80  to  90%  of  the  quinine 
added  to  blood  is  fixed  by  the  corpuscles.  The  method  is  applicable 
to  fractions  of  a  mg.  of  quinine.  After  intravenous  injection  of 
quinine,  only  1  to  4%  of  the  quinine  could  be  found  in  the  blood. 

H.  K. 


The  Distribution  of  Cinchona  Alkaloids  in  the  Organism. 

II.  Alfred  Schnabel  ( Biochem .  Z .,  1921, 122, 285 — 294). — Further 
experiments  with  kidney  and  brain  suspensions  and  optochin 
show  the  same  behaviour  as  earlier  experiments  with  corpuscles. 
The  optochin  is  taken  up  by  the  cells  and  slowly  given  up  to  the 
surrounding  fluid.  Parallel  with  this  behaviour  in  vitro,  it  is 
found  that  freshly  defibrinated  blood  of  a  rabbit  injected  with 
optochin  has  a  lower  concentration  of  Optochin  in  the  serum  when 
examined  immediately  than  when  kept  for  some  time.  The  fixation 
of  optochin  by  corpuscles  is  an  adsorption  phenomenon.  Quinine, 
which  can  also  be  estimated  by  its  inhibitory  action  on  the  reducing 
capacity  of  pneumococci  to  methylene-blue,  but  is  about  one- 
twentieth  as  active  as  optochin,  is  likewise  taken  up  by  the  cor¬ 
puscles  and  slowly  given  off  to  the  surrounding  fluid,  producing 
an  actual  increased  concentration  of  quinine  in  the  surrounding 
fluid.  H.  K. 


The  Theory  of  Blodtl-clotting.  Albert  Funck  ( Biochem . 
Z.,  1921,  124,  148 — 155). — Flocculation  of  fresh  undialysed 
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fibrinogen  only  takes  place  between  PH  4  and  Pu  9.  At  an  acidity 
greater  than  PH  4,  fibrinogen  wanders  to  the  cathode  and  at  an 
alkalinity  greater  than  Pn  9  to  the  anode.  Purified  solutions  of 
serum-albumin,  serum-globulin,  and  egg-albumin  cause  clotting 
of  fibrinogen  but  fibrino-globulin  is  without  action.  H.  K. 

The  Quantitative  Action  of  some  Factors  in  the  Clotting  of 
Blood.  Ludwig  Heller  (Biochem.  Z .,  1921,  123,  90 — 103). — 
At  a  lower  concentration  than  about  10%,  normal  blood  does  not 
clot.  At  a  blood- dilution  of  1  :  200,  the  minimum  concentration 
of  calcium  chloride  necessary  for  clotting  is  0*005  to  0*006% ;  at 
higher  dilutions,  the  minimal  calcium  chloride  concentration  is 
higher,  and  at  lower  dilutions  of  the  blood,  lower.  The  concen¬ 
tration  of  sodium  chloride  is  also  of  influence.  The  results  are 
applied  to  the  blood  of  pathological  cases.  H.  K. 

The  Free  and  Ester ified  Sulphuric  Acid  in  Normal  and 
in  Pathological  Body-fluids.  Wolfgang  Heubner  and  Robert 
Meyer-Bisch  ( Biochem .  Z .,  1921,  122,  120 — 127). — Normal  serum 
contains  about  0*02%  of  sulphate  which  can  be  dialysed  out  with 
the  chlorides,  but  is  adsorbed  by  the  proteins  when  these  are  pre¬ 
cipitated.  In  pathological  exudates  there  was  one-third  less 
sulphanion  than  in  serum  and  a  small  proportion  of  sulphuric  acid 
in  ester  form.  The  latter  shows  an  increase  after  sulphur  injections 
in  diseases  of  the  joints.  H.  K. 

Fixation  of  Lime  by  Animal  Tissues.  VI.  E.  Ereuden- 
berg  and  P.  Gyorgy  [Biochem.  Z .,  1921,  124,  299 — 310). — A 
number  of  bases  and  basic  substances  inhibit  the  fixation  of  calcium 
by  cartilage  or  serum.  The  action  of  anions  on  the  fixation  of 
calcium  by  serum  and  brain-matter  has  also  been  examined. 

H.  K. 

Physico-chemical  Investigations  on  Body-fluids.  IV. 
The  State  of  Sugar  in  Serum.  Stefan  Rusznyak  and  Geza 
Hetenyi  (Biochem.  Z .,  1921,  121,  125 — 126). — The  reducing  sub¬ 
stances  present  in  serum  are  greater  in  amount  than  in  the  ultra¬ 
filtrate.  After  fermentation  with  yeast,  the  residual  reducing 
substances  in  the  serum  are  equal  in  amount  to  those  in  the  ultra¬ 
filtrate.  A  portion  of  the  original  sugar  of  the  serum  is  therefore 
in  a  colloidal,  non-ultra-filtrable  state.  H.  K. 

1 4  Double-nitrogen,  ’ ?  a  Diagnostic  for  Endogenous  Protein- 
breakdown,  especially  for  Hidden  Suppuration.  Arnold 
Hahn  (Biochem.  Z .,  1921,  121,  2 62 — 272). — The  difference  between 
the  nitrogen  content  of  serum  after  removal  of  proteins  and  break¬ 
down  products  by  precipitation  with  phosphotungstic  acid  and 
the  nitrogen  content  of  serum  after  removal  of  proteins  alone  by 
trichloroacetic  acid,  gives  a  measure  of  the  protein  degradation 
products  present.  This  value  the  author  terms  “  double-nitrogen” 
(Doppelstickstoff).  H.  K, 
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The  Action  of  Kaolin  on  the  Terminal  Component  and  on 
the  Tributyrin  Hydrolytic  Capacity  of  Guinea  Pig’s  Serum. 

0.  Olsen  (Biochem.  Z.:  1921,  124,  119 — 129). — Previous  experi¬ 
ments  ( ibid .,  112,  188)  showed  an  analogy  between  the  final  portion 
of  the  complement  and  the  tributyrinase,  rather  than  with  the 
middle  portion,  or  the  third  component  of  the  complement.  By 
gentle  agitation  of  sera  with  kaolin,  it  is  now  shown  that  the  final 
portion  of  the  complement  is  inactivated  before  the  tributyrinase. 
It  is  thought  that  the  final  portion  of  the  complement  may  be 
complex,  the  tributyrinase  constituting  one  component.  H.  K. 

Haemolytic  Action  of  Sodium  Glycocholate.  Eric  Ponder 
(Proc.  Roy.  Soc .,  1922,  [2?],  93,  86 — 103). — Serum-albumin,  peptone, 
adrenaline,  pituitrin,  histamine,  and  histidine  accelerate  or  retard 
the  haemolytic  activity  of  sodium  glycocholate  according  as  they 
are  added  after  or  before  the  latter  to  the  suspension  of  blood  cells. 
The  author  is  unable  to  explain  these  results  on  the  theory  that 
the  bile  salt  dissolves  the  corpuscle  envelope,  but  suggests  that 
thev  are  due  to  a  disturbance  of  surface  tension  at  the  surface  of 
the  corpuscle.  Blood-serum  inhibits  the  haemolytic  action  of  both 
sodium  taurocholate  and  sodium  glycocholate.  E.  S. 

Animal  Calorimetry.  XVIII.  The  Behaviour  of  Various 
Intermediary  Metabolites  on  the  Heat  Production.  Graham 
Lusk  [with  James  Evenden]  (J.  Biol .  Chem .,  1921,  49,  453 — 478; 
cf.  A.,  1919,  i,  105). — No  change  in  metabolism  was  produced  by 
the  administration  of  sodium  hydrogen  carbonate  to  a  dog.  In¬ 
creased  heat  production  was,  however,  observed  in  each  case  after 
administration  of  the  following  substances  :  acetic  acid,  lactic 
acid,  sodium  lactate,  glyeollic  acid,  sodium  glycollate,  hydro¬ 
chloric  acid,  sodium  salt  of  glycine.  There  was  no  relation  between 
the  potential  hydrogen- ion  concentration  and  the  specific  dynamic 
action  of  the  substances  administered.  E.  S. 

The  Hydrolysis  of  Casein  and  Deaminised  Casein  by 
Proteolytic  Enzymes.  Max  S.  Dunn  and  Howard  B.  Lewis 
(J.  Biol.  Chem.,  1921,  49,  343 — 350). — Deaminised  casein  is  hydro¬ 
lysed  by  pepsin  and  trypsin,  but  is  unattacked  by  erepsin  except 
after  the  preliminary  action  of  either  of  the  first-named  enzymes. 
In  each  case,  the  action  proceeds  at  a  slower  rate  than  in  the  corre¬ 
sponding  case  of  casein.  Experiments  on  a  dog  indicate  that  it 
is  metabolised  in  the  animal  body,  although  repeated  ingestion 
produces  vomiting  and  loss  of  appetite.  E.  S. 

The  Problem  of  Nuclein  Metabolism.  II.  The  Influence 
of  Human  Faeces  on  Yeast-nucleic  Acid.  Julius  Bother 
(Z.  physiol.  Chem.,  1921,  114,  149—160;  cf.  A.,  1920,  i,  784).— 
Approximately  one-half  of  the  purine  bases  of  yeast-nucleic  acid 
have  their  purine  rings  ruptured  when  the  acid  is  digested  for  forty 
to  forty-eight  hours  at  37°  with  a  suspension  of  human  faeces.  In 
a  metabolic  experiment  with  a  human  being,  it  was  found  that 
the  purine  ring  of  the  bases  given  to  the  patient  per  os  in  the  form 
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of  yeast-nucleic  acid  was  ruptured  in  the  lower  portion  of  the 
intestine.  The  reaction  depends  on  the  time  of  sojourn  of  the 
nucleic  acid  in  the  large  intestine.  S.  S.  Z. 

Synthesis  of  Uric  Acid  in  the  Human  Organism.  Gustav 
Kollmann  (Biochem.  Z.,  1921,  123,  235 — 244). — Observations  on 
a  twenty- six  year  old  girl  for  fifty  days  on  a  standard  diet  poor  in 
purines  resulted  in  an  increase  of  weight  of  4  kilograms  and  an 
excretion  of  15  grams  of  uric  acid  in  excess  of  the  quantity  f  urnished 
by  the  food.  A  purine  synthesis  is  postulated,  but  requires  further 
confirmation.  H.  K. 

The  Formation  of  Mercapturic  Acid  during  the  Ingestion 
of  a  Protein  Minimum.  Joseph  Kapehammer  ( Z .  physiol. 
Chem .,  1921,  116,  302 — -307). — During  the  ingestion  of  a  protein 
minimum,  added  bromobenzene  is  converted  into  ^-bromophenyl- 
mercapturic  acid  if  at  the  same  time  cystine  is  introduced 
subcutaneously.  S.  S.  Z. 

The  Action  of  the  Thyroid  Gland  Hormone  in  Phloridzin 
Diabetes.  XLVI.  Leon  Asher  and  Walter  Horrisberger 
(Biochem.  Z.,  1921,  121,  64 — 75). — Phloridzinised  rats  show  an 
increased  basal  metabolism  on  administration  of  desiccated  thyroid. 

H.  K. 

Vitamin -B  and  Co-enzymes.  II.  H.  v.  Euler  and  Karl 
Myrback  (Z.  physiol.  Chem.,  1921,  115,  155 — 169). — A  method  is 
described  by  means  of  which  vitamin-I?  (c£  Biocatalyst  ”)  is  esti¬ 
mated  quantitatively  by  its  stimulating  power  on  alcoholic  fer¬ 
mentation.  A  maximum  is  reached  by  the  addition  of  the  stimu¬ 
lating  substance  after  which  any  further  addition  inhibits  the 
fermentation.  Utilising  this  method,  it  is  found  that  a  considerable 
quantity  of  the  vitamin  is  used  up  in  the  human  body  per  day. 

s.  s.  z! 

Increase  of  Nitrogen  after  Fleshy  and  Meal  Diets.  L. 

Dienes  ( Biochem .  Z.,  1921,  123,  128 — 143). — After  emaciation, 
more  nitrogen  is  fixed  from  fleshy  foods  than  from  wheaten  flour. 

H.  K. 

Replacement  of  Protein  by  Urea  in  Rations.  A.  Morgen, 
G.  Scholer,  K.  Windheuser,  and  Elsa  Ohlmer  ( Landw .  Versuchs .- 
Stat.,  1921,  99,  1 — 26). — Experiments  with  sheep  and  milch  animals 
showed  that  in  rations  containing  a  normal  amount  of  protein, 
replacement  by  urea  is  possible  up  to  30 — 40%.  A  slight  depression 
in  milk  production  in  the  case  of  milch  sheep  and  goats  receiving  a 
portion  of  their  nitrogen  in  the  form  of  urea  was  balanced  by  an 
improvement  in  the  quality  of  the  milk.  G.  W.  R. 

Colorimetric  Experiments  on  Tryptophan.  VI.  The 
Tryptophan  Content  of  some  Foods  and  the  Tryptophan 
Requirement  of  Men.  Otto  Furth  and  Fritz  Lieben  (Biochem. 
Z.,  1921,  122,  58—85;  cf.  A.,  1921,  i,  64,  74;  ii,  71).— For  the 
purpose  of  this  investigation,  the  tryptophan  content  of  a  large 
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number  of  foodstuffs  had  to  be  determined  colorimetrically 
(Voisenet’s  test).  As  the  presence  of  a  large  proportion  of  fats 
or  starch  interferes  with  the  reaction,  the  proteins  had  to  be 
isolated  in  some  cases.  On  an  average,  the  tryptophan  content  of 
nutritive  protein  is  between  2%  and  2-4%.  By  making  use  of 
the  large  numbers  of  metabolic  experiments  described  in  the 
literature,  the  authors  show  that  a  man  weighing  70  kilos,  consumes 
2*5  to  3*2  grams  of  tryptophan  per  diem,  and  no  harm  ensues  if 
the  tryptophan  content  is  only  one-half  of  this.  H.  K. 

Histochemistry  of  Spermatozoa.  IV.  Chemical  Com¬ 
position  of  the  Spermatozoa  of  the  Shad  (Clupea  alosa). 

H.  Steudel  ( Z .  physiol.  Chem.,  1921,  114,  161—166;  cf.  A.,  1911, 
ii,  626,  905;  1913,  i,  216). — The  nucleic  acid  of  the  spermatozoa 
of  the  shad  was  prepared  by  the  sodium  acetate  and  alcohol  method 
as  the  copper  salt,  C43H57034N15P4Cu2.  The  amount  of  the  salt 
obtained  was  equal  to  41*47%  of  the  total  matter.  The  phos¬ 
phorus-nitrogen  ratio  of  the  spermatozoa  of  the  shad  was  found 
to  be  identical  with  that  of  the  spermatozoa  of  the  herring. 

s.  s.  z: 

Sugar  Content  of  the  Hen’s  Egg.  J.  S.  Hepburn  and 
E.  Q.  St.  John  (J.  Amer.  Inst.  Homeopathy ,  1921,  14,  339 — 343). — 
A  modification  of  the  method  of  Folin  and  Wu  (A.,  1919,  ii,  308; 
1920,  ii,  337)  yielded  the  following  results  for  the  minimum,  maxi¬ 
mum,  and  average  percentage  content  of  dextrose  respectively  : 
whole  egg,  0*36 — 0*49,  0*45% ;  white  free  from  yolk,  0*29 — 0*57, 
0*47%;  yolk  free  from  white,  0*11 — 0*15,  0*14%;  yolk  com¬ 
mercially  separated,  0*16 — 0*35,  0*25%.  Results  obtained  from 
eggs  after  preservation  in  sodium  silicate  solution,  and  from  frozen 
white  of  egg,  were  within  the  above  limits,  but  putrid  white  of  egg 
contained  no  dextrose.  Chemical  Abstracts. 

Lipoids.  XVIII.  The  Preparation  of  Phosphosulphatides 
from  Brain.  Sigmund  Frankel  and  Oskar  Gilbert  (Biochem. 
Z.,  1921,  124,  206 — 215). — The  portion  of  protagon  from  human 
brains  which  forms  a  barium  salt  insoluble  in  alcohol  is  known  to 
be  free  from  galactosides.  It  contains,  however,  sulphur  and 
phosphorus.  A  portion  of  the  barium  salts  soluble  in  benzene  was 
prepared  and  the  fraction  of  this  soluble  in  light  petroleum  is  a 
phosphosulphatide,  the  ratio  P  :  S  :  N  :  Ba  being  1  :  1  :  3  :  2.  On 
hydrolysis,  the  barium  salt  gave  aminoethyl  alcohol  and  cerebronic 
acid.  H.  K. 

Lipoids.  XIX.  A  Lecithin  from  Human  Brain.  Sigmund 
Frankel  and  Artur  Kasz  ( Biochem .  Z.,  1921,  124,  216 — 227). — 
Linnert’s  sahidin  from  human  brain  has  been  re-examined.  At 
one  stage  of  the  purification  the  phosphorus  nitrogen  ratio  was 
3:2,  in  agreement  with  Linnert’s  values,  but  further  purification 
by  solution  in  toluene  and  precipitation  with  alcohol  gave  finally 
a  sparingly  soluble  product  which  proved  to  be  pure  lecithin 
(N  :  P™1  :  1).  The  hydrolytic  products  were  glycerylphosphoric 
acids,  choline,  stearic,  and  oleic  acids.  H.  K. 
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Sugar  of  Cerebrospinal  Fluid.  R.  Coope  (Quart.  J.  Med., 
1921,  15,  1 — 8;  from  Physiol.  Abstr.,  1922,  6,  564). — A  low  sugar 
content  is  found  in  tubercular  meningitis,  and  certainly  not  a  high 
one  in  encephalitis  lethargica,  which  some  French  writers  claim. 

E.  S. 


The  Relation  between  Blood-plasma  and  Tissue  Fluids, 
especially  the  Aqueous  Humour  and  the  Cerebrospinal 
Fluid.  I.  The  Sugar  Content  and  the  Question  of  the 
Combined  Sugar.  J.  de  Haan  and  S.  van  Creveld  ( Biochem . 
Z.,  1921,  123,  190 — 214). — The  dextrose  content  of  the  aqueous 
humour  and  of  the  cerebrospinal  fluid  of  the  rabbit  is  less  than  that 
of  the  blood-plasma.  In  hyperglysemia  produced  by  adrenaline, 
the  diffusion  of  dextrose  into  the  two  fluids  is  moderately  rapid 
and  of  the  same  order  in  both.  The  excess  of  dextrose  in  normal 
blood-plasma  over  that  in  the  aqueous  humour  is  attributed  to 
the  non-dialysable  bound  sugar,  whilst  the  difference  in  the  cerebro¬ 
spinal  fluid  is  augmented  by  the  greater  consumption  of  dextrose 
by  the  brain.  H.  K. 

Comparative  Study  of  the  Sugar  Content  of  the  Spinal 
Fluid  in  Diseases  of  the  Nervous  System.  L.  D.  Stevenson 
(Arch.  Neurol.  Psychiatry ,  1921,  6,  292 — 294). — Benedict’s  method 
led  to  distinctly  higher  results  than  those  given  by  Shaffer’s 
method.  Four  cases  of  encephalitis  gave  an  average  of  60  mg. 
of  sugar  per  100  c.c.  by  Shaffer’s  method.  Former  values  with 
Folin’s  method  were  much  higher.  It  is  suggested  that  some 
other  reducing  substance  may  be  present  in  cases  of  encephalitis, 
which  may  not  interfere  with  the  Shaffer  method. 

Chemical  Abstracts. 

Chemical  and  Biochemical  Investigations  of  the  Nervous 
System  under  Normal  and  Pathological  Conditions.  IX. 

Giacomo  Pighini  (Biochem.  Z.,  1921,  122,  144 — 151). — A  review 
of  the  previous  results  of  the  author  and  of  others.  H.  K. 

The  Thermolability  of  the  Sucrose-splitting  Enzyme  of 
the  Human  Jejunum.  H.  von  Euler  and  Karl  Myrback 
(Z.  physiol .  Chem .,  1921, 115,  68—76). — The  sucrose-splitting  enzyme 
of  the  human  jejunum  is  much  more  thermolabile  than  the  corre¬ 
sponding  yeast  enzyme.  The  two  enzymes  are  therefore  not 
identical.  S.  S.  Z. 

A  Basic  Protein  Derivative.  K.  Felix  (Z.  physiol.  Chem., 
1921,  116,  150 — 165). — Basic  protein  derivatives  were  obtained 
from  the  mucous  membrane  of  the  intestine,  from  the  lymphatic 
glands,  and  from  the  thymus.  They  were  prepared  by  extracting 
the  tissues  with  dilute  hydrochloric  acid,  precipitating  the  histone 
by  saturating  the  solution  with  sodium  chloride,  and  finally  pre¬ 
cipitating  the  basic  derivative  with  phosphotungstic  acid.  The 
distribution  of  nitrogen  in  these  derivatives  has  been  worked  out. 
Trypsin  did  not  digest  these  substances.  S.  S.  Z. 
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The  Saccharase  of  the  Intestine.  H.  von  Euler  and  O. 
Svanberg  (Z.  physiol.  Chem.,  1921,  115,  43 — 67). — Quantitative 
determinations  of  the  enzymic  activity  of  the  intestinal  saccharase 
in  various  sections  of  the  intestine  are  given.  S.  S.  Z. 

Action  of  Potassium,  Calcium,  and  Magnesium  Ions  on 
the  Sympathetic  Nerve  of  the  Heart.  J.  Ten  Cate  (Arch. 
Neerland.  physiol .,  1921,  6,  269 — 288). — Frogs’  hearts  perfused 
with  Ringer  solution  containing  magnesium,  or  excess  of  potassium 
or  calcium,  or  from  which  potassium  is  omitted,  respond  to  excita¬ 
tion  of  the  accelerator  nerve  or  to  the  action  of  adrenaline  after 
they  have  ceased  to  beat.  The  same  holds  if  the  Ringer  solution 
is  replaced  by  an  isotonic  solution  of  common  salt,  but  there  is 
no  response  when  calcium-free  Ringer  is  used.  The  possible 
explanation  is  discussed.  E.  S. 

Potassium  and  Radioactivity.  S.  G.  Zondek  (Biochem.  Z., 
1921,  121,  76 — 86). — Using  a  Straub’s  heart  preparation,  the 
author  failed  to  confirm  any  of  Zwaardemaker’s  observations 
(A.,  1918,  i,  326).  Zwaardemaker’s  success  is  attributed  to  the 
use  of  antiquated  methods.  H.  K. 

The  Ionic  Equilibrium  of  Cells.  The  Physiology  of  Sodium. 

S.  G.  Zondek  ( Biochem .  Z.,  1921,  121,  87 — 108). — Hearts  were 
perfused  with  various  concentrations  of  solutions  containing  sodium, 
potassium,  and  calcium  ions.  The  heart  can  adjust  itself  to  other 
concentrations  of  the  ions  mentioned  than  the  normal.  The 
antagonistic  action  of  calcium  to  potassium  and  to  sodium  is  thought 
to  be  related  to  the  atomic  number  of  these  elements,  for  whereas 
the  difference  of  atomic  number  of  potassium  and  calcium  is  unity, 
and  their  relative  intensity  is  approximately  equal,  sodium  has  an 
atomic  number  nine  less  than  calcium,  and  its  antagonistic  action 
is  much  less.  H.  K. 

The  Creatine  Content  of  the  Human  Heart  Muscle  in 
Various  Illnesses.  Fr.  Constabel  (Biochem.  Z.,  1921,  122, 
152 — 153). — Heart  muscle  in  a  braced  condition  contains  a  higher 
percentage  of  creatine  than  when  in  a  relaxed  condition  as  in 
fatty  degeneration.  H.  K. 

The  Chemistry  of  the  Lungs.  I.  Ubaldo  Sammartino 
(Biochem.  Z.,  1921,  124,  234 — 243). — Lung  tissue  contains  much 
cholesterol,  cholesteryl  esters,  glyceryl  palmitate,  and  unsaturated 
phosphatides.  There  is  relatively  little  lecithin  and  kephalin, 
but  a  much  larger  proportion  of  cerebrosides  and  phosphosul- 
phatides.  H.  K. 

The  Action  of  Pilocarpine  on  the  Glycogen  Content  of 
Organs.  Curt  Hornemann  (Biochem.  Z.,  1921,  122,  269 — 
273). — The  hyperglycaemia  produced  by  pilocarpine  was  not 
influenced  by  administration  of  oxygen  through  the  vena  femoralis. 
The  glycogen  of  the  liver  is  used  up,  but  that  of  the  muscles  shows 
but  a  slight  decrease.  H.  K. 
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The  Steric  Transformation  of  the  Hexoses  through  the 
Agency  of  Organs  and  Cells  (the  so-called  Stereokinases). 

S.  Isaac  and  E.  Adler  (Z.  physiol.  Chem.,  1921,  115,  105 — 
129). — The  surviving  liver  was  the  only  organ  which  was  found 
to  be  able  to  transform  lsevulose  into  dextrose.  This  organ  fulfilled 
this  function  only  when  it  was  intact  and  irrigated.  Other  tissues, 
such  as  muscle  or  blood  corpuscles,  as  well  as  the  pulp  and  extracts 
of  various  organs  failed  to  bring  about  this  transformation. 

s.  s.  z. 


Higher  Alcohols  in  the  Unsaponifiable  Matter  from  Shark 
and  Ray-fish  Liver  Oils.  Mitsumaru  Tsttjimoto  and  Yose  iytjki 
Toyama  (Chem.  Umschau ,  1922,  29,  27—29,  35—37,  43-^5).— 
Kagurazame  oil  (from  the  liver  of  Hexanchus  cor  inns ,  Jordan  and 
Gilbert)  has  the  following  characters  :  d]f  0*9146,  acid  number 
0*49,  saponification  number  163*0,  iodine  number  (Wijs)  124*5, 
ri S  T4740,  Hehner  number  97*70,  unsaponifiable  matter  15*24%, 
glycerol  5*43%,  acid  number  of  the  fatty  acids  192*5,  polybromide 
number  of  the  fatty  acids  26*30%.  The  oil  does  not  contain 
squalene.  The  unsaponifiable  matter  consists  chiefly  of  two  new 
dihydric  alcohols,  one  saturated  and  the  other  unsaturated.  The 
saturated  alcohol,  batyl  alcohol ,  C10H42O3,  is  obtained  by  the 
hydrogenation  of  the  unsaturated  one  in  alcoholic  solution  at  the 
ordinary  temperature  in  the  presence  of  platinum  black.  It 
crystallises  in  colourless,  rectangular  laminae  with  silvery  lustre, 
m.  p.  69°.  The  unsaturated  selachyl  alcohol ,  C20H40O3,  is  a  yellow 
liquid,  df  =0*9206,  n™  =1*4690,  iodine  number  78*9.  It  is  uncer¬ 
tain  whether  one  of  the  three  oxygen  atoms  of  these  alcohols  is 
in  the  form  of  a  hydroxyl  group  which  cannot  be  acetylated  or 
is  part  of  an  ether-like  structure. 

These  alcohols  also  form  the  principal  constituents  of  the 
unsaponifiable  matter  of  the  fiver  oils  from  the  following  species  : 
Cirrhigaleus  barbifer ,  Somniosus  microcephalies ,  Narcacion  tokionis, 
Chimcera  owstoni,  Chimcera  mitsulcurii.  They  also  occur  together 
with  large  quantities  of  squalene  in  the  unsaponifiable  matter  from 
the  liver  oils  of  Lepidorhinus  kimbei  and  Zameus  squamulosus. 
The  liver  oil  from  Chlamydoselachus  anguineus  probably  contains 
another  alcohol  as  the  principal  constituent  of  the  unsaponifiable 
matter.  The  principal  constituent  of  the  unsaponifiable  matter 
of  Doran-ei  oil  is  cholesterol.  H.  C.  It. 


The  Stimulatory  Action  of  Amino-acid  Hydrochlorides  on 
the  Pancreatic  Secretion.  M.  Arai  (Biochem.  Z.,  1921,  121, 
175 — 179). — The  hydrochlorides  of  glycine,  d-alanine,  d-glutamic 
acid,  and  glycyl glycine  injected  into  the  duodenum  of  a  dog  with 
a  temporary  pancreatic  fistula  cause  a  vigorous  pancreatic  secretion. 
Histidine  hydrochloride  and  glucosamine  hydrochloride  had  no 
action.  Intravenous  or  subcutaneous  administration  of  any  of 
these  salts  was  without  result.  Adrenaline  inhibits  such  a  pan¬ 
creatic  secretion,  but  atropine  is  without  action.  H.  K. 

The  Nucleic  Acids  of  the  Spleen  of  Cattle.  H.  Steudel 
(Z.  physiol.  Chem.,  1921,  114,  255 — 261). — As  in  the  case  of  the 
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pancreas  it  is  possible  to  obtain  from  the  spleen  of  cattle  guanylic 
acid  and  a  real  nucleic  acid.  The  former  was  obtained  from  a 
protein  isolated  from  the  spleen  by  boiling  the  minced  organ  with 
water,  filtering,  and  precipitating  the  filtrate  with  50%  acetic 
acid  and  alcohol.  Guanylic  acid  was  prepared  from  this  protein 
by  treating  it  with  2%  sodium  hydroxide  on  the  water-bath, 
acidifying  with  acetic  acid,  and  filtering.  The  guanylic  acid 
separated  from  the  filtrate  on  keeping.  The  nucleic  acid  was 
prepared  from  the  residue  of  the  spleen  obtained  after  the  aqueous 
extraction  in  the  preparation  of  the  protein  by  digesting  it  with 
33%  sodium  hydroxide  and  precipitating  with  alcohol.  Ten  grams 
of  the  nucleic  acid  yielded  0*9  gram  of  guanine  (calculated  0*8668)  and 
0*68  gram  of  adenine  (calculated  0*7698).  S.  S.  Z. 

The  Physiology  of  the  Glands.  XLVII.  The  Relations 
between  the  Thymus,  Spleen,  and  Bone-marrow.  Leon 
Asher  and  Gengo  Matsumo  ( Biochem .  Z.}  1921,  123,  27 — 50). — 
The  haemoglobin  and  white  corpuscular  content  of  blood  were 
examined  after  extirpation  of  the  thymus  and  spleen.  Stimulation 
of  the  bone-marrow  of  normal  rabbits  by  hydrocyanic  acid  or  by 
bleeding  leads  to  a  fall  in  the  haemoglobin,  an  increase  of  lympho¬ 
cytes,  but  a  decrease  in  the  number  of  leucocytes.  Extirpation 
of  the  thymus  inhibits  this  response  almost  completely.  Extir¬ 
pation  of  the  spleen,  however,  has  little  effect.  H.  K. 

The  Degradation  of  Carbohydrates  in  Transversely  Striated 
Muscles.  I.  Fritz  Laqtjer  (Z.  physiol.  Chem .,  1921,  116, 
169 — 222). — The  formation  of  lactic  acid  from  various  sugars 
by  frog  muscle  has  been  studied  under  different  physiological 
conditions.  S.  S.  Z. 

Reduction  of  the  Aromatic  Nitro-group  as  Indicator  of 
Partial  Processes  of  Respiration  and  of  Fermentation.  A 
Method  for  the  Comparative  Estimation  of  Biological  Oxido- 
reduction.  I.  Experiments  with  Respiring  Cells.  II. 
Experiments  with  Fermenting  Cells.  W.  Lipschitz  and  A. 
Gottschalk  {Pfiuger's  Archiv ,  1921,  191,  1,  32 — 50;  from  Physiol. 
Abstr.,  1922,  6,  589 — 590). — I.  The  m-nitrophenylhydroxylamine 
produced  by  the  reducing  action  of  tissues  on  m-dinitrobenzene 
can  be  estimated  colorimetrically  after  filtration,  and  a  quantitative 
measure  of  hydrogen  activation  thus  obtained.  Experiments  on 
frog  muscle  show  that  the  rate  of  reduction  depends  on  the  con¬ 
centration  of  co -ferment  in  the  sense  in  which  that  term  was  used 
by  Meyerhof ;  the  falling-off  of  the  rate  of  reduction  with  time 
resembles  that  of  the  oxygen  respiration  rate.  Reduction  is 
destroyed  by  temperatures  above  80°,  is  dependent  on  intact  cell 
structure,  is  diminished  with  increase  of  oxygen  pressure  and  by 
narcotics.  Whilst  combinations  of  narcotics  have  an  additive 
effect  on  the  reduction,  a  combination  of  a  narcotic  with  hydrogen 
cyanide  always  shows  less  inhibition  than  the  sum  of  the  effects 
of  the  two  substances  separately,  and  not  infrequently  less  than 
one  alone.  The  curve  relating  inhibition  to  reduction  of  con- 
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centration  of  hydrogen  cyanide  is,  unlike  the  oxygen  respiration 
curve,  a  diphasic  one,  with  a  maximum  at  0-05%  and  a  new  mini¬ 
mum  at  0-5%  potassium  cyanide  (neutralised).  Reduction  is  lost 
after  extraction  of  the  muscle  with  water,  but  is  restored  again  by 
muscle  or  yeast  juice,  or  by  succinic,  fumaric,  citric,  glutamic, 
and  a-glyeerophosphoric  acids ;  after  partial  extraction,  it  is 
restored  to  some  extent  by  lactic  acid,  but  never  by  maleic,  glutaric, 
pyruvic,  hydroxybutyric,  or  tartaric  acid,  or  by  glycerol,  glyceric 
acid,  dextrose,  lsevulose,  or  glycogen.  In  unextracted  muscle 
reduction  is  accelerated  by  succinic  and  fumaric  acids,  but  inhibited 
by  maleic  acid,  also  by  saponin  (cf.  Hopkins,  A.,  1921,  i,  635). 

II.  The  musculatures  of  Ascaris  and  Lumbricus  were  studied 
as  examples  of  facultative  anaerobic  tissues.  Ascaris  reduced 
powerfully ;  the  reduction  was  independent  of  intact  cell  structure, 
was  thermolabile,  dependent  on  the  presence  of  co-ferment,  not 
inhibited  by  oxygen,  and  never  inhibited  more  than  30%  by 
hydrogen  cyanide,  the  curve  being  also  not  diphasic.  Lumbricus 
reduced  less  powerfully,  the  reduction  being  dependent  on  intact 
cell  structure,  and  being  inhibited  up  to  80%  by  hydrogen  cyanide 
(uniphasic).  The  reduction  by  Bacillus  proteus  and  B.  butyricus  is 
also  (incompletely)  inhibited  by  potassium  cyanide  (0-25%).  E.  S. 

Fixation  of  Calcium  by  Animal  Tissues.  IV  and  V. 

E.  Freudenberg  and  P.  Gyorgy  (Biochem.  Z .,  1921,  121,  131 — 
141,  142 — 149). — IV.  Natural  cartilage  rich  in  sodium,  swells 
better  than  cartilage  artificially  enriched  with  calcium  or  mag¬ 
nesium.  In  all  three  cases  there  is  a  minimum  of  swelling  at 
PH  4-7,  the  isoelectric  point  of  the  cartilage  protein. 

V.  Calcium  is  only  taken  up  by  cartilage  at  concentrations 
above  O-OIA.  Tryptic  and  autolytic  processes,  or  the  presence  of 
urea,  and  ammonium  chloride  inhibit  its  fixation.  H.  K. 

I.  The  Composition  of  Chinese  Edible  Birds’  Nests  and 
the  Nature  of  their  Proteins.  II.  The  Isolation  and  the 
Nature  of  the  Amino-sugar  of  Chinese  Edible  Birds'  Nests. 

Chi  Che  Wang  (J.  Biol .  Chem .,  1921,  49,  429 — 439,  441 — 452). — 
The  edible  birds’  nests  contain  a  glucoprotein  which  is  digested 
by  both  pepsin  and  trypsin.  From  the  product  of  hydrolysis 
with  hydrochloric  acid  a  hexosamine  hydrochloride  was  isolated 
which  appears  to  be  different  from  both  glucosamine  and  chondros- 
amine  hydrochlorides.  It  has  [a]D  +70-6°  (equilibrium),  the 
initial  rotation  depending  on  the  method  of  crystallisation,  and 
becomes  black  at  250°  after  darkening  at  a  much  lower  temperature. 
With  phenylhydrazine  and  acetic  acid,  it  forms  an  osazone  which 
melts  at  214°  with  rapid  heating,  and  at  a  considerabty  lower 
temperature  after  remaining  over  sulphuric  acid.  The  birds’ 
nests  contain  inadequate  protein  for  the  growth  of  rats.  E.  S. 

Bioluminescence.  XIV.  The  Specificity  of  Luciferin  and 
Luciferase.  E.  Newton  Harvey  (J.  Gen.  Physiol .,  1921,  4, 
285 — 295). — The  luciferin-lucif erase  reaction  was  obtained  in  a 
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few  cases  only  out  of  a  number  of  luminous  organisms  investigated. 
The  luciferin  of  one  species  will  not  luminesce  with  the  luciferase 
of  another  species  unless  closely  related.  Specificity  is  consequently 
indicated.  G.  W.  R. 

The  Identification  of  the  Aldehyde-like  Substance  in  the 
Urine  of  Diabetics  as  Acetaldehyde.  W.  Stepp  and  R.  Feulgen 
(Z.  physiol.  Chem .,  1921,  114,  301 — 306). — The  aldehyde-like 
substance  in  the  urine  of  diabetic  patients  was  concentrated  by 
fractional  distillation  of  the  urine  and  was  precipitated  by  dimethyl- 
cycfohexanedione  as  a  substance  of  m.  p.  138 — 140°.  Comparison 
with  ethyhdenebisdimethylcycfohexanedione,  prepared  in  similar 
manner  from  acetaldehyde,  showed  complete  identity;  it  is  there¬ 
fore  concluded  that  the  volatile  reducing  substance  found  in  the 
urine  of  some  diabetics  is  acetaldehyde.  S.  S.  Z. 

The  Analytical  Detection  and  Differentiation  of  Acetalde¬ 
hyde,  Aldol,  Glyoxylic  Acid,  and  their  Presence  in  the  Urine 
of  Diabetic  Patients.  Robert  Frxcke  ( Z .  physiol.  Chem.,  1921, 
116,  129 — 149). — Aldol  forms  a  complex  with  “  dimedon  ” 
[dimethyldihydroresoreinol]  which  can  be  differentiated  from  the 
analogous  acetaldehyde  complex  by  its  insolubility  in  light 
petroleum.  The  presence  of  small  quantities  of  crotonaldehyde  was 
established  in  the  urine  in  serious  cases  of  diabetes.  Furfuraldehyde 
and  glyoxylic  acid,  on  the  other  hand,  were  not  found.  The  author 
confirms  Stepp’s  observation  concerning  the  presence  of  acetalde¬ 
hyde  in  the  urine  of  diabetic  patients.  S.  S.  Z. 

Excretion  of  Ammonia  following  Experimental  Adminis¬ 
tration  of  Acids  via  the  Stomach  and  Peripheral  Vein. 

Robert  W.  Keeton  ( J .  Biol.  Chem.,  1921,  49,  411 — 427). — 
Administration  of  hydrochloric  acid  to  dogs  by  stomach  tubes 
causes  increased  excretion  of  ammonia  in  the  urine  without  affecting 
the  total  nitrogen  excreted.  If  injected  intravenously,  however, 
there  is  an  increased  excretion  both  of  ammonia  and  of  total 
nitrogen.  E.  S. 

Creatine  Formation  in  a  Case  of  Progressive  Pseudo- 
hypertrophic  Muscular  Dystrophy.  R.  B.  Gibson  and  Frances 
T.  Martin  ( J .  Biol.  Chem.,  1921,  49,  319 — 326). — In  a  case  of  this 
type  ingested  creatine  was  completely  eliminated  as  creatine  and 
creatinine,  chiefly  the  former.  The  excretion  of  creatine  and 
creatinine  was  increased  by  ingestion  of  protein  and  of  glyco- 
cyamine,  but  was  unaffected  by  sarcosine,  asparagine,  or  cystine. 
The  increase  after  administration  of  large  amounts  of  protein  was 
derived  from  the  portion  of  the  latter  which  was  katabolised 
exogenously.  C.  R.  H. 

First  Results  of  the  Treatment  of  Syphilis  by  Sodium 
p-Hydroxy-m-aminophenylarsinate  or  “189.”  L.  Fournier, 
L.  Guenot,  and  A.  Schwartz  (Ann.  Inst.  Pasteur ,  1922,  36, 
53 — 62). — This  salt,  described  by  Fourneau  (ibid.,  1921,  35,  571) 
as  No.  189,  has  a  favourable  action  on  human  syphilis,  although 
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it  is  not  so  powerful  or  constant  in  its  results  as  salvarsan.  It  is 
relatively  slightly  toxic  and  is  supported  by  patients  who  do  not 
tolerate  other  arsenical  preparations.  G.  B. 

Treatment  of  Syphilis  by  Bismuth.  L.  Fournier  and 
L.  GuJenot  (Ann.  Inst.  Pasteur ,  1922,  36,  14 — 33 ;  cf.  A.,  1921, 
i,  908,  and  this  vol.,  i,  89). — Sodium  bismuthyl  tartrate  and  other 
bismuth  salts  were  administered,  suspended  in  oil,  by  intramuscular 
injection  (ten  to  twelve  times  0*2 — 0*3  gram).  Bismuth  is  an 
extremely  powerful  antisyphilitic  agent ;  it  is,  however,  apt  to 
cause  stomatitis.  The  bismuth  is  principally  eliminated  by  the 
urine  and,  on  keeping  the  latter,  is  deposited  as  sulphide  as  the 
result  of  a  fermentative  process.  G.  B. 

The  Distribution  Coefficients  of  Diuretics  and  Narcotics 
and  the  Theory  of  Narcosis.  Giuseppe  Aiello  ( Biochem .  Z ., 
1921,  124,  192 — 205). — The  distribution  coefficients  of  caffeine, 
theobromine,  ethoxycaffeine,  and  theophylline  were  determined 
between  water  and  olive  oil  and  between  serum  and  olive  oil.  In 
each  case  the  amount  retained  by  serum  is  greater  than  that 
retained  by  water.  The  distribution  coefficients  of  trional  and 
sulphonal  were  determined  between  oil  and  serum.  The  failures 
of  theories  of  narcosis  is  due  to  a  lack  of  solvents  exactly  analogous 
to  the  tissue  fluids  concerned.  H.  K. 

Pharmacological  Action  of  Colloidal  Arsenious  Sulphide. 

E.  Meneghetti  ( Biochem .  Z .,  1921, 121, 1 — 39). — Colloidal  arsenious 
sulphide,  in  whatsoever  way  it  is  administered  to  rabbits,  dogs, 
or  guinea-pigs,  changes  its  state  of  dispersion  and  becomes  granular. 
When  given  intravenously,  this  may  cause  embolism  of  the  lung 
capillaries,  but  if  the  animal  survives,  the  after-effects  are  those  of 
a  metabolite,  probably  arsenious  oxide.  H.  K. 

The  Behaviour  of  Inactive  Malic  Acid  in  the  Organisms 
of  the  Dog  and  Rabbit.  M.  Tomita  (Biochem.  Z.>  1921,  123, 
231 — 234). — Subcutaneous  administration  of  Z-malic  acid  to 
a  rabbit  resulted  in  the  excretion  of  about  11  %  in  the  urine.  When, 
however,  the  dl- malic  acid  was  similarly  administered  to  rabbits 
or  dogs,  the  acid  excreted  was  dextrorotatory.  H.  K. 

Barium  Compounds  in  the  Viscera.  K.  Krafft  (Z.  Unters . 
Nahr.  Genussm .,  1921,  42,  390 — 391). — In  a  case  of  poisoning,  a 
number  of  yellowish -white  nodules  were  found  adhering  to  the 
walls  of  the  stomach.  An  analysis  of  these  gave  barium  carbonate 
64-7%,  barium  sulphate  35*3%.  The  quantity  of  barium  remaining 
in  the  stomach  was  0*2478  gram  assuming  equal  distribution,  but 
a  large  quantity  had  presumably  been  ejected  by  vomiting. 
Barium  salts  are  converted  into  barium  chloride  in  the  stomach, 
with  the  exception  of  the  insoluble  barium  sulphate.  The  minimum 
fatal  dose  of  barium  chloride  is  0*09  gram  per  kilo  of  body- weight. 

H.  C.  R 
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Protein  Intoxication.  F.  Pentimalli.  I.  Introduction 

( Riforma  med.,  1921,  37,  532 — 536).  II.  Toxicity  of  Egg- 
albumin  and  its  Derivatives  (Gazz.  intern,  med.  chir.  igiene ,  1921, 
29,  65 — 72).  III.  Toxicity  of  Peptones  (Bass,  intern,  clin.  terap ., 
1921,  2,  185 — 192).  IV.  Toxicity  of  Milk  and  its  Derivatives 
(La  pediatria ,  1921,  29,  481 — 494).  V.  Behaviour  of  Blood 
Pressure  and  of  Respiration  (Folia  med.,  1921,  7,  321 — 330).  VI. 
Behaviour  of  Body  Temperature  (Arch.  sci.  biol.,  1921, 2,  44 — 58). 
VII.  Nystagmus  (Biforma  med.,  1921,  27,  573 — 578).  VIII. 
Morphological  Changes  of  the  Blood  ( Hcematologica ,  1921,  2, 
527 — 578).  (From  Physiol.  Abstr.,  1922,  6,  595 — 596.) — The  physio¬ 
logical  action  of  injections  of  proteins  and  protein  products  was 
studied  under  the  various  headings  indicated  in  the  titles.  E.  S. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Importance  of  Sequence  in  Biology.  L.  Karczag 
(Biochem.  Z .,  1921,  122,  43—51). — Provided  the  number  of 
bacteria  used  is  not  too  large,  the  author  shows  that  the  addition 
of  chloroform  or  toluene,  first,  to  a  dextrose  bouillon  and  subsequent 
addition  of  Bacillus  coli,  has  a  greater  inhibiting  influence  than  the 
addition  of  B.  coli  to  a  dextrose  bouillon,  first,  and  then  addition 
of  the  antiseptic.  In  both  cases  there  is  inhibition  compared  with 
the  control.  H.  K. 

The  Importance  of  Sequence  in  Biology.  II.  L.  Karczag 
and  K.  Haj6s  ( Biochem .  Z 1921,  122,  52 — 57). — That  the  order 
of  mixing  the  components  is  of  influence,  the  authors  show  by  a 
study  of  the  systems  (a)  the  antitryptic  action  of  serum  ( trypsin ~(- 
casein+ serum),  (b)  the  hsemolytic  system  (corpuscles + comple¬ 
ment  +  h3emolysin),  ( c )  the  bacteriolytic  action  of  immune  serum 
on  Paratyphosus-B  (Pfeiffer’s  experiment).  H.  K. 

The  Importance  of  the  Amino-acids  of  Haemoglobin  for 
the  Cultivation  of  the  Influenza  Bacilli.  Martin  Jacoby 
and  Kate  Frankenthal  (Biochem.  Z .,  1921,  122,  100 — 104). — 
The  influenza  bacillus  can  be  caused  to  grow  on  agar  if  histidine 
be  added.  A  less  favourable  growth  is  obtained  on  addition  of 
leucine.  H.  K. 

The  Degradation  of  l-Tryptophan  by  Bacillus  proteus . 

Takaoki  Sasaki  and  Ichiro  Otsuka  (Biochem.  Z .,  1921,  121, 
167 — 170). — ^-Tryptophan,  in  a  suitable  medium  containing  glycerol 
is  converted  by  B.  proteus  into  Z-indole-lactic  acid.  The  isolation 
of  this  acid  is  simplified  by  its  quantitative  precipitation  by  basic 
copper  acetate  solution.  H.  K. 
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The  Degradation  of  dl-a-Naphthylalanine  by  Bacillus 
proteus .  Takaoki  Sasaki  and  Jiro  Kin  os  e  ( Biochem .  Z.,  1921, 
121,  171 — 174). — Glycine  anhydride  when  condensed  with  a-naphth- 
aldehyde  by  Sasaki’s  reaction  gives  2  :  5-diketo-3  :  6 -dinaphthyl  - 
idenepiperazine,  unmolten  at  320°.  Reduction  with  hydriodic 
acid  and  red  phosphorus  leads  to  cZZ-a-naphthylalanine,  m.  p.  240°. 
On  submitting  the  latter  amino-acid  to  the  action  of  B .  proteus , 
d -naphthylalanine  was  isolated,  m.  p.  142°  (corr.)  and  [a]D  +24-31° 
in  alcohol.  H.  K. 

The  Bacterial  Degradation  of  J-Leucine.  Minoru  Arai 
{Biochem.  Z .,  1921,  122,  251 — 257). — Z-Leucine  submitted  to 
Proteus  vulgaris  on  a  suitable  medium  gave  the  corresponding 
nitrogen-free  d-hydroxy-aeid,  but  Bacillus  subtilis  gave  the  lsevo- 
acid.  By  varying  the  nutrient  medium,  P.  vulgaris  gave  isoamyl- 
amine.  H.  K. 

Influence  of  the  Hydrogen-ion  Concentration  on  the  Growth 
and  Formation  of  Toxin  of  Tetanus  Bacilli.  K.  G.  Dernby 
and  B.  Allander  ( Biochem .  Z.y  1921,  123,  245 — 271). — Growth 
of  tetanus  bacilli  takes  place  between  PH  5  and  8-5,  the  optimum 
range  being  between  7  and  7-6.  The  stability  zone,  however,  of 
tetanus  toxin  is  between  PH  5*8  and  8,  the  optimum  range  being 
6*0  to  7-5.  For  large-scale  preparation  of  tetanus  toxin,  the  initial 
PH  should  be  8  and  when  more  acidity  develops  than  PH  6*8,  fresh 
neutralisation  is  necessary.  H.  K. 

Microchemistry  of  a  New  Group  of  Purple  Bacteria.  Jos. 
Gicklhorn  (Ber.  Deut.  hot.  Ges 1921,  39,  312 — 319).— Two  new 
species  of  purple  bacteria,  namely,  Chromatium  Linsbaueri  and 
Bhabdochromatium  Linsbaueri ,  are  shown  to  contain,  in  addition 
to  sulphur,  considerable  quantities  of  amorphous  calcium  carbonate. 

G.  W.  R. 

The  Oxidation  of  Sulphur  by  Soil  Organisms.  Jacob  G. 
Lipman,  Selman  A.  Waksman,  and  Jacob  S.  Joffe  {Soil.  Sci.y 
1921,  12,  475 — 490). — A  study  of  the  chemical  changes  occurring 
during  the  growth  of  Thiobacillus  thio-oxydans  in  artificial  media 
is  reported.  The  hydrogen-ion  concentration  and  titratable  acidity 
of  the  medium  increase  with  the  age  of  the  culture,  as  also  does  the 
amount  of  sulphate  produced.  There  appears  to  be  a  period  of 
marked  activity  after  four  and  again  after  eight  days.  Sulphate 
production  is  followed  by  the  conversion  of  insoluble  into  soluble 
phosphates;  94%  of  the  total  insoluble  phosphate  was  rendered 
soluble  in  fifteen  days,  but  no  further  increases  occurred.  Old 
cultures  (one  hundred  and  twenty  days)  were  found  to  have  PH  0-8 
and  their  acidity  was  0-68A.  Optimum  growth  of  the  organism 
occurs  in  media  with  PH  2-8 — 2-0,  although  the  organism  can  exist 
in  a  medium  of  PH  0-58.  Acidity  less  than  that  corresponding 
with  Pn  5*6  is  unfavourable.  The  possible  uses  of  sulphur  manuring 
to  combat  potato  scab,  to  reclaim  black  alkali  soils,  and  increase 
the  availability  of  phosphates  and  potassium,  are  indicated. 

A.  G.  P. 
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The  Formation  of  Acetaldehyde  and  the  Realisation  of 
the  Second  Form  of  Fermentation  with  Various  Fungi. 

Carl  Neuberg  and  Clara  Cohen  (Biochem.  Z .,  1921,  122,  204— 
224). — A  large  number  of  micro-organisms  can  ferment  dextrose 
with  production  of  acetaldehyde  and  glycerol.  The  acetaldehyde 
was  fixed  by  addition  of  sodium  hydrogen  sulphite  or  calcium 
sulphite.  When  the  proportion  of  acetaldehyde  was  large,  the 
production  of  an  equivalent  proportion  of  glycerol  was  demonstrated. 

H.  K. 

A  Biological  Method  for  the  Estimation  of  Substances 
which  Injure  the  Cell  and  the  Embryo.  II.  Alfred  Schnabel 
{Biochem.  Z.,  1921,  122,  295—300;  cf.  A.,  1921,  ii,  788).— A 
graphic  modification  of  the  author’s  previously  described  method 
for  determining  the  concentration  of  substances  which  inhibit 
the  methylene-blue  reducing  capacity  of  bacteria.  H.  K. 

Comparative  Experiments  on  the  Antiseptic  Action  of 
some  Chloro-derivatives  of  Methane,  Ethane,  and  Ethylene. 

Georg  Joachimoglu  {Biochem.  Z.,  1921,  124,  130 — 136). — The 
antiseptic  action  of  aqueous  solutions  of  chloro-derivatives  of 
methane,  ethane,  and  ethylene  on  Vibrio  Metschnikoff  falls  off  in 
the  order  hexachloroethane,  tetrachloroethylene,  pentachloroethane, 
tetrachloromethane,  trichloroethylene,  dichloroethylene,  aa-di- 
chloroethane,  tetrachloroethane,  ap-dichloroethane,  chloroform, 
dichloromethane.  H.  K. 

Bactericidal  Action  of  Pyromucic  Acid.  H.  P.  Kaufmann 
{Ber.,  1922,  55,  [5],  289 — 290). — Pyromucic  acid  in  0-5%  and  1% 
solution  kills  Bacillus  coli  within  five  minutes,  in  0-25%  solution 
within  thirty  minutes,  and  in  0*1%  solution  within  seven  hours; 
development  is  arrested  in  0*05%  solutions.  Staphylococcus  aureus 
is  rather  more  resistant  to  pyromucic  acid.  The  salts  of  the  latter 
have  only  slight  bactericidal  action.  In  its  effect,  pyromucic  acid 
is  very  similar  to  benzoic  acid,  but  the  latter  is  much  superior 
in  practical  application  to  products  such  as  fruit  and  meat^ 

Nature  of  Yeast  Fats.  Ida  Smedley  Maclean  {Z.  physiol. 
Chem.,  1921,  113,  199— 200).— Polemical.  A  reply  to  Hinsberg 
and  Roos  (A.,  1921,  i,  148).  S.  S.  Z. 

Yeast  Gum  and  Saccharase.  E.  Salkowski  {Z.  physiol. 
Chem .,  1921,  114,  307— 308).— A  reply  to  Svanberg  (A.,  1921, 
i,  202).  Saccharase  is  not  always  associated  with  gum  in  yeast. 

s.  s.  z. 

The  Nitrogenous  Constituents  of  Yeast.  II.  The  Purine 
Bases  and  the  Diamino-acids.  Results.  Jacob  Meisen- 
heimer  {Z.  physiol.  Chem.,  1921, 114,  205 — 249). — Top  and  bottom 
fermentation  yeasts  show  no  marked  differences  in  the  composition 
of  their  products  of  degradation.  Ammonia  forms  8%  of  the 
total  nitrogen.  Twelve  per  cent,  of  the  total  nitrogen  can  be 
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accounted  for  in  the  purine  and  pyrimidine  bases  as  follows  : 
guanine  4%,  adenine  4%,  cytosine- ( ?)  2-4%,  and  uracil  ( ?)  1*6%. 
Ten  per  cent,  is  present  as  histidine  and  arginine,  and  10%  as 
lysine.  Of  the  60%  of  the  total  nitrogen  found  to  be  associated 
with  the  monoamino -acids,  0*5%  was  traced  to  glycine,  10 — 15% 
to  alanine,  10 — 15%  to  valine,  5 — 10%  to  leucine,  2%  to  proline, 
8%  to  phenylalanine,  3*5%  to  aspartic  acid,  6%  to  glutamic  acid, 
2%  to  tyrosine,  0*5%  to  tryptophan,  2%  to  cystine  and  other 
sulphur  compounds,  4-5%  to  oxyproline  (?),  0*5%  to  choline,  and 
0*5%  to  glucosamine.  The  ratio  of  amino-  to  nonamino-nitrogen 
as  obtained  by  Van  Slyke’s  method  was  always  found  to  be  lower 
than  the  figures  calculated  from  the  above  data.  S.  S.  Z. 

The  Nitrogenous  Constituents  of  Yeast.  Martin  Schenck 
(Z.  physiol.  Chem.,  1921,  116,  308 — 309). — Polemical,  in  reply  to 
Meisenheimer  (A.,  1919,  i,  370  ;  preceding  abstract).  S.  S.  Z. 

Carboligase.  II.  Carl  Neuberg  and  Ludwig  Liebermann 
(. Biochem .  Z.,  1921,  121,  311—325;  cf.  A.,  1921,  i,  480).— o-Chloro- 
benzaldehyde  was  added  to  yeast  undergoing  fermentation. 
o-Chlorobenzyl  alcohol  and  o-chlorobenzoic  acid  were  isolated. 
The  enzyme  carboligase  causes  a  condensation  of  another  portion 
of  the  aldehyde  with  acetaldehyde  with  formation  of  the  ketone- 
alcohol,  C6H4Cl*CH(OH)*COMe,  which  exhibits  optical  activity 
but  gives  an  inactive  p -nitrophenylosazone,  m.  p.  302 — 303°,  thio - 
semicarbazone ,  m.  p.  216 — 218°.  Anisaldehyde  reacts  less  smoothly. 
The  p -nitrophenylosazone  of  the  corresponding  ketone-alcohol  was 
isolated,  m.  p.  266°.  The  ketone  alcohols  will  be  described  later. 

H.  K. 

The  Thermostability  of  the  Co-enzyme  and  its  Separation 
from  Vitamin- B  from  Yeast.  Th.  Tholin  ( Z .  physiol.  Chem ., 
1921,  115,  235 — 256). — One  half  of  the  co-enzyme  of  alcoholic  fer¬ 
mentation  is  destroyed  by  heating  at  96°  for  one  hour,  or  at  100° 
for  thirty- seven  minutes  at  PH  5*6.  The  vitamins  from  yeast 
and  cabbage  which  accelerate  alcoholic  fermentation  differ  in 
their  thermostability  from  the  co-enzyme  and  are  therefore  not 
identical  with  it.  It  is  thus  possible  to  separate  the  two  substances. 

s.  s.  z. 

The  Dismutation  of  Various  Aldehydes  by  Yeast.  H. 

Kumagawa  ( Biochem .  Z.,  1921,  123,  225 — 230). — fsoValeralde- 
hyde,  isobutaldehyde,  heptaldehyde,  and  benzaldehyde  when  sub¬ 
mitted  to  the  action  of  yeast  in  a  1  %  sodium  hydrogen  carbonate 
solution  undergo  the  Cannizzaro  reaction  and  yield  the  correspond¬ 
ing  acids  and  alcohols.  The  proportion  of  the  alcohol  is  usually 
somewhat  greater  than  that  of  the  acid,  owing  to  a  simultaneous 
phytochemical  reduction  of  the  original  aldehyde.  H.  K. 

The  Course  of  Alcoholic  Fermentation  in  Presence  of 
Calcium  Carbonate.  Johannes  Kerb  and  Kurt  Zeckendorf 
(Biochem.  Z.,  1921,  122,  307 — 314). — The  authors  are  unable  to 
confirm  the  experiments  of  Fernbach  and  Schoen  (A.,  1920,  i,  406) 
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on  the  production  of  considerable  quantities  of  pyruvic  acid  by 
fermentation  in  presence  of  calcium  carbonate.  Its  production 
in  Fernbach  and  Schoen’s  experiments  must  be  as  a  by-product 
due  to  oxidation  of  lactic  acid  by  use  of  an  atypical  yeast. 

H.  K. 

Pyruvic  Acid  as  an  Intermediary  in  the  Alcoholic  Fission 
of  Dextrose.  Max  vox  Grab  (Biochem.  Z.,  1921,  123,  69 — -89). — 
Apart  from  the  experiments  of  Fernbach  and  Schoen  (A.,  1920, 
i,  406)  with  an  atypical  yeast,  pyruvic  acid  has  never  been  isolated 
as  an  intermediate  product  in  a  typical  yeast  fermentation.  By 
use  of  a  new  fixative,  p-naphthylamine,  the  author  has  isolated 
the  condensation  product  of  pyruvic  acid  and  fJ-naphthylamine — 
namely,  a-methyl-[3-naphthacinchoninic  acid — from  the  interaction 
of  press  juice  and  dextrose.  H.  K. 

The  Enzymic  Synthesis  of  Fructosediphosphate  (Hexose- 
phosphate).  Hans  v.  Euler  and  Folke  Nordlund  (Z.  'physiol . 
Chem .,  1921,  116,  229 — 244). — The  optimum  H-ion  concentration 
for  the  formation  of  fructose  diphosphate  by  a  bottom  fermentation 
yeast  was  found  to  be  PH  6-2 — 6-6.  This  reaction  is  about  the 
optimum  for  all  sugars ;  laevulose,  however,  showed  a  somewhat 
different  reaction  curve.  S.  S.  Z. 

Maltase.  IV.  The  Fermenting  Activity  of  Yeasts  Poor 
in  Maltase.  Richard  Willstatter  and  Werner  Steibelt 
(Z.  physiol.  Chem.,  1921,  115,  211—234;  cf.  this  vol.,  i,  282).— 
The  approximate  figure  for  the  quotient  (time  value  for  maltase/ 
time  value  for  saccharase)  for  brewer’s  yeasts  was  found  to  be  20. 
The  time  values  for  saccharase  in  the  brewer’s  yeast  strains  did 
not  show  great  variations ;  on  the  other  hand,  those  in  some  of  the 
distiller’s  yeast  strains  differed  within  very  wdde  limits,  as  also 
did  the  time  values  for  maltase  in  the  different  strains.  The 
fermenting  capacity  of  the  various  yeasts  was  studied.  From  the 
observations  made  it  was  concluded  that  maltose  can  also  be  fer¬ 
mented  without  being  previously  hydrolysed,  as  the  hydrolysis  by 
some  strains  proceeded  much  more  slowly  than  the  actual  ferment¬ 
ation  by  those  strains.  Ho  dextrose  could  be  established  in  the 
fermenting  medium  when  the  fermentation  of  maltose  carried  out 
with  maltase-free  yeasts  was  interrupted.  S.  S.  Z. 

The  Action  of  Salts  on  the  Bleaching  of  Methylene-blue 
by  Various  Species  of  Yeast.  H.  Kumagawa  (Biochem.  Z ., 
1921,  121,  150 — 163). — The  reducing  capacity  of  various  species 
of  yeast  for  methylene- blue  is  very  variable.  Metallic  salts  inhibit 
or  retard  the  reduction,  but  not  invariably.  The  somewhat 
anomalous  results  are  attributed  to  the  influence  of  the  physiological 
state  of  the  yeast-cells  at  the  moment  of  the  experiment.  H.  K. 

New  Classes  of  Stimulants  of  Alcoholic  Sugar-fission.  VII. 

Carl  Neuberg,  Elsa  Reinfurth,  and  Marta  Sandberg  (Biochem. 
Z .,  1921,  121,  215 — 234). — A  large  number  of  purine  derivatives 
have  been  tested  and  found  without  exception  to  have  a  stimulating 
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effect  on  the  process  of  cell-free  fermentation  of  dextrose  by  means 
of  yeast  press  juice.  The  nucleosides  adenosine  and  guanosine 
were  also  beneficial  and  the  nucleic  acids  to  a  lesser  extent.  Degrad¬ 
ation  products  of  purines  had  a  distinctly  favourable  influence. 
The  authors  hesitate  to  class  the  above  substances  as  hydrogen 
acceptors.  H.  K. 

The  Action  of  Silver  Compounds  on  Yeast.  Ernest  Zerner 
and  Robert  Hamburger  ( Biochem .  Z .,  1921,  122,  315 — 318). — 
Silver  nitrate,  chloride,  and  carbonate  have  a  toxic  action  on  yeast. 

H.  K. 

Nature  of  Alcoholic  Fermentation.  C.  C.  Warden  (Amer. 
J.  Physiol .,  1921,  57,  454 — 469;  from  Physiol.  Abstr.,  1922,  6, 
600). — The  conclusion  is  drawn  from  experiments  described,  more 
especially  as  to  the  effect  of  the  addition  of  surfaces  of  various 
kinds,  that  alcoholic  fermentation  is  a  catalytic  process  occurring 
at  the  surface  of  yeast-cells,  on  the  colloidal  surfaces  of  yeast 
juice,  and  at  artificial  surfaces  composed  of  fat  complexes  similar 
to  those  found  in  yeast- cells.  Further,  it  is  held  that  the  enzyme 
of  yeast  belongs  to  the  cellular  antigens.  Interesting  considerations 
as  to  the  nature  of  enzyme  action  on  anti-  and  co- enzymes  will  be 
found  in  the  paper.  E.  S. 

The  Decomposition  of  d-Galactose  according*  to  the  Second 
Mode  of  Fermentation.  M.  Tomita  ( Biochem .  Z.,  1921,  121, 
164 — -166). — ^-Galactose,  like  d-glucose,  d-mannose,  and  d-fructose, 
when  fermented  in  the  presence  of  disodium  sulphite  gives  an  equi- 
molecular  proportion  of  acetaldehyde  and  glycerol.  H.  K. 

Fermentation  without  Yeast.  A.  Bau  ( Biochem .  Z.,  1921, 
122,  303 — 306). — A  criticism  of  the  claims  of  Baur  and  Herzfeld 
(A.,  1922,  i,  93).  H.  K. 

Photosynthesis  and  the  Functions  of  Pigments  in  the 
Living  Plant.  E.  C.  C.  Baly  ( J .  Soc.  Dyers  and  Col .,  1922,  38, 
4 — 0). — The  author  deals  with  photochemical  reactions,  and,  in 
particular,  the  conversion  of  carbon  dioxide  and  water  into  form¬ 
aldehyde  and  oxygen  as  the  first  step  in  the  synthetic  growth  of 
the  vegetable  organism.  In  the  laboratory,  the  oxygen  tends  to 
oxidise  the  formaldehyde  to  formic  acid,  but  in  the  living  plant 
it  is  quantitatively  evolved  as  oxygen.  Suggestions  as  to  the 
mechanism  whereby  gaseous  oxygen  is  transpired  are  outlined. 

F.  M.  R. 

Photosynthesis.  I.  The  Ratio  of  Carbon  Dioxide  to 
Oxygen  in  Carbon  Assimilation.  S.  Kostytschev  (Ber. 
Deut.  bot.  Ges .,  1921,  39,  319 — 328). — The  ratio  C02/02  may  depart 
from  unity  in  the  case  of  leaves  exposed  to  artificial  atmospheres 
containing  abnormally  large  amounts  of  carbon  dioxide.  The 
assimilation  of  carbon  dioxide  is  at  first  in  excess  of  the  oxygen 
liberated,  but  after  a  short  time  this  relation  is  reversed.  Even¬ 
tually  the  ratio  becomes  normal.  Similar  results  are  obtained 
with  algae.  It  is  unlikely  that  under  normal  conditions  variations 
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in  the  ratio  of  carbon  dioxide  absorbed  to  oxygen  liberated  occur. 
Assimilation  should  be  measured  by  the  amount  of  carbon  dioxide 
absorbed,  and  not  by  the  amount  of  oxygen  liberated.  G.  W.  R. 

Photosynthesis.  II.  Does  Injury  Stimulate  Photo¬ 
synthesis?  S.  Kostytsciiey  (Ber.  Deut.  bot.  Ges.,  1921,  39, 
328 — 333). — Injury  to  leaves  was  found  to  be  without  any  stimulat¬ 
ing  effect  on  carbon  assimilation.  A  slight  depression  of  assimila¬ 
tion  observed  was  attributed  to  restriction  of  the  assimilating  area 
consequent  on  the  method  of  experiment.  G.  W.  R. 

Photosynthesis.  III.  Does  Carbon  Assimilation  take 
place  during  Summer  Night  in  Subarctic  Regions?  S. 

Kqstytschev  (Ber.  Deut.  bot.  Ges.,  1921,  39,  334 — 338). — Carbon 
assimilation  generally  ceases  at  sunset,  even  although  the  twilight 
in  latitude  60°  N.  furnishes  sufficient  light  for  the  process  to  go  on. 
This  may  be  due  to  the  effect  of  the  fall  in  temperature  in  closing 
the  stomata.  A  certain  amount  of  carbon  assimilation  was  found 
to  take  place  after  sunset  in  the  case  of  coniferous  trees. 

G.  W.  R. 

The  Chemical  Constitution  of  Protoplasm.  Heinrich 
Walter  (Bioehem.  Z.,  1921,  122,  86 — 99). — The  protoplasm  of 
myxomycetes  behaves  like  that  of  the  higher  plants.  When 
extracted  from  the  cells  with  absolute  alcohol,  ether,  and  chloro¬ 
form,  it  is  only  partly  digested  by  pepsin,  but  completely  by 
trypsin.  The  plasma  consists  of  a  phospho-protein-like  substance, 
plastin,  which  is  digested  by  trypsin,  and  a  lipoid  component. 

H.  K. 

Direct  and  Indirect  Determinations  of  Permeability. 

W.  J.  V.  Osterhout  (J.  Gen.  Physiol .,  1921,  4,  275 — 283). — A 
method  is  described  for  determining  the  electrical  conductivity  of 
the  cell  sap  of  a  species  of  Nitelia.  The  results  obtained  by  tests 
of  the  sap  isolated  from  cells  show  that,  whilst  in  pure  sodium 
nitrate  solution  rapid  penetration  of  the  nitrate  ion  takes  place 
accompanied  by  injury  to  the  cell,  in  the  case  of  a  balanced  solution 
of  calcium  nitrate  and  sodium  nitrate  penetration  is  slow  and  the 
cell  remains  uninjured.  Direct  evidence  was  obtained  for  the 
supposition  that  both  penetration  and  also  recovery  from  plasmo- 
lysis  are  more  rapid  in  the  case  of  injurious  solutions  than  in  the 
case  of  non-toxic  solutions.  G.  W.  R. 

Penetration  of  Rations  into  Living  Cells.  Matilda  Molden- 
hatjer  Brooks  (J.  Gen.  Physiol .,  1921,  4,  347 — 349). — The  per¬ 
meability  of  the  protoplasm  of  a  species  of  Nitelia  was  investigated 
by  examination  of  the  cell  sap.  The  protoplasm  is  normally 
permeable  to  lithium,  caesium,  and  strontium  ions,  penetration 
being  more  rapid  in  unbalanced  than  in  balanced  solutions. 

G.  W.  R. 

The  Permeability  of  Plant-plasma  for  Neutral  Salts.  IV. 

Hugo  Kahho  ( Bioehem .  Z .,  1921,  123,  284 — 303 ;  cf.  A.,  1922,  i, 
94). — Micrometer  observations  were  made  on  the  first  root  of  yellow 
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lupin  (1  to  1*5  cm.  long)  when  placed  in  isotonic  salt  solutions, 
which  were,  however,  hypertonic  to  the  plant  plasma.  The  initial 
contraction  is  followed  by  a  relatively  slower  and  smaller  expan¬ 
sion.  This  latter  is  used  as  a  measure  of  the  penetrability  of 
various  salts.  The  permeability  of  the  ions  follows  the  sequence 
N08>I,Br  >  Cl  >  tartrate  >  S  04  >  citrate  and  K  >  Na  >  Li  >  Mg  > 
Ba>Ca.  Moreover,  the  permeability  of  an  ion  is  inhibited  by  a 
second  ion  the  further  it  lies  to  the  right  in  this  series.  The  results 
accord  with  the  view  that  the  toxicity  of  neutral  salts  stands  in 
close  relation  to  the  permeability  of  plasma  for  these  salts. 

H.  K. 

The  Green  Respiratory  Pigment  and  its  Importance  in 
the  Oxidation  of  Protein  Substances  in  the  Sprouting  Seeds 
of  Helianthus  annuus .  Alexander  Oparin  ( Biochem .  Z.,  1921, 
124,  90 — 96). — Gorter’s  chlorogenic  acid  absorbs  two  molecules  of 
oxygen  in  alkaline  solution.  Analysis  points  to  a  removal  of  four 
atoms  of  hydrogen  by  the  oxygen.  This  formation  of  a  green 
oxidation  product  is  accelerated  twenty-fold  by  addition  of  phenolase 
from  sunflower  seeds.  Experiments  were  carried  out  on  the  oxida¬ 
tion  of  amino-acids,  peptides,  and  proteins  in  the  presence  of  chloro¬ 
genic  acid,  use  being  chiefly  made  of  the  Van  Slyke  methods  of 
analysis.  The  results  are  held  to  support  the  view  that  the  amino- 
acids  and  proteins  become  oxidised  with  liberation  of  ammonia. 
In  the  living  plant,  the  latter  is  used  for  the  synthesis  of  asparagine 
and  glutamine.  H.  K. 

Effect  of  Transpiration  on  the  Disappearance  of  Starch 
from  Leaves.  Hans  Molisch  ( Ber .  Deut.  bot.  Ges 1921,  39, 
339 — 344). — The  disappearance  of  starch  from  leaves  placed  in 
darkness  is  more  rapid  in  a  dry  than  in  a  moist  atmosphere.  Leaves 
kept  in  a  moist  atmosphere,  although  little  of  their  starch  had 
been  altered,  contained  more  reducing  sugars  than  leaves  kept  in 
a  dry  atmosphere  which  had  lost  all  their  starch.  It  is  supposed 
that  substances  other  than  sugars,  probably  dextrins  and  similar 
substances,  are  formed  from  the  decomposition  of  starch.  It  is 
not  necessary  to  assume  translocation,  as  the  starch  reaction 
disappears  even  in  stalkless  leaves.  G.  W.  R. 

The  Oxalic  Acid  Content  of  Early  Spring  Leaves,  and 
some  Observations  concerning  this  Acid.  A.  Bau  (Z.  tech. 
Biol.,  1921,  8,  151 — -155;  from  Physiol .  Abstr.,  1922,  6,  599). — 
Oxalic  acid  was  found  in  the  young  leaves  of  elder,  hawthorn,  and 
horse-chestnut,  and  in  those  of  young  barley  plants.  E.  S. 

The  Manganese  Content  of  Flowers.  D.  H.  Wester  (Pharm. 
Weekblad,  1922,  59,  51 — -55). — Various  carefully  selected  flowers 
were  gathered  from  dry  dust-free  localities  in  dry  weather,  and 
transferred  at  once  to  closed  tared  flasks.  Moisture,  ash,  and 
manganese  were  determined  in  the  samples.  The  average  moisture 
content  was  between  80  and  90%  (minimum  75-6,  maximum  94-5%). 
Ash  averaged  1%  (minimum  0*31%,  maximum  1*93%).  All  species 
examined  contained  manganese,  varying  from  11*2  to  222*1  mg. 
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per  100  grams  of  ash,  but  no  regularity  was  observed  in  its  dis¬ 
tribution  between  families.  Only  small  differences  were  observed 
between  individuals  of  the  same  species  plucked  at  different  times 
and  places.  S.  I.  L. 

The  Occurrence  of  Calcium  Oxalate  in  the  Gidgee  Wattle 
(Acacia  cambagei,  Baker).  Thos.  Steel  ( Chem .  News,  1921, 
123,  315 — 316). — Both  the  outer  and  inner  bark  of  A .  cambagei 
contain  18*82%  of  calcium  oxalate,  calculated  as  CaC204,H20  on 
the  dry  weight,  whilst  the  outer  white  wood  contains  5*81%  and 
the  inner  dark  wood  3*81%.  Samples  of  bark  from  other  species 
of  Acacia  contained  amounts  varying  from  1*36  to  8*92%  of  the 
oxalate.  W.  G. 

Chemical  Constituents  of  a  Chinese  Drug  1  *  Hsiung 
Ch'uang.  ”  I.  Yoshiharu  Mijrayama  (J.  Pharm .  Soc.  Japan , 
1921,  No.  477,  951 — 959). — From  a  Chinese  drug  “  Hsiung  Ch’uang  ” 
or  “  Ch’uang  Hsiang,”  the  dried  root  of  Cnidium  officinale,  Makino, 
Sakai  ( Tokyo  Igakukai  Zasshi ,  1916,  935)  isolated  a  phenol;  an 
ester,  C22H3603  (which  when  saponified  gave  cnidic  acid,  C12H20O3, 
and  an  alcohol,  C10H18O),  and  cnidiolactone,  C12H1S02,  b.  p.  177 — 
178°/15  mm.  By  distilling  the  powdered  drug  with  steam  and 
extracting  with  ether,  the  author  has  obtained  a  brownish-yellow, 
viscous  oil  of  characteristic  odour,  from  which  cnidiolactone, 
c12h1802!  was  separated  as  an  oil,  b.  p.  178 — 180°/13  mm.,  d  1*047, 
aD  —65*0°,  n)]  1*5061.  By  reduction  with  sodium  and  alcohol, 
followed  by  treatment  with  1  %  potassium  permanganate,  the 
lactone  gave  a  compound,  C12H2203,  crystallising  in  white  needles, 
m.  p.  50°,  which  seems  to  be  dihydrocnidic  acid.  By  reduction  with 
hydrogen  in  the  presence  of  platinum  black,  the  lactone  gave 
cnidic  acid,  0H*C11H18*C02H,  m.  p.  87°,  which  is  unstable  and  is 
readily  converted  into  the  dihydro-acid.  When  oxidised  with 
potassium  permanganate,  the  lactone  yields  phthalic  and  valeric 
acids,  and  therefore  would  appear  to  be  an  isomeride  of  the  lactone, 
sedanolide,  obtained  by  Ciamician  and  Silber  from  oil  of  celery 
(A.,  1897,  i,  484).  K.  K. 

The  Chemical  Constituents  of  Green  Plants.  XIV.  The 
Acids  in  the  Currant  (Ribes  rubrum)  which  are  Precipitated 
by  Lead  Acetate.  Hartwig  Franzen  and  Eugen  Schumacher 
(Z.  physiol.  Chem.,  1921,  115,  9 — 37). — The  currant  contains  large 
quantities  of  citric  acid,  and  small  amounts  of  malic  acid.  The 
former  is  about  forty-seven  times  the  amount  of  the  latter.  Tar¬ 
taric  acid  is  only  present  as  traces.  Acids  which  yield  esters 
with  a  higher  boiling  point  than  triethyl  citrate  and  are  pre¬ 
cipitated  by  lead  acetate,  are  also  present  in  very  small  amounts. 

s.  s.  z. 

The  Chemical  Constituents  of  Plants.  XVII  The  Presence 
of  Lactic  Acid  in  the  Leaves  of  the  Blackberry  ( Rubus  fructi - 
cosus ).  Hartwig  Franzan  and  Ernst  Keyssner  (Z.  physiol. 
Chem.,  1921,  116,  166 — 168). — The  presence  of  lactic  acid  was 
established  in  the  leaves  of  the  blackberry.  S.  S.  Z. 
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The  Chemical  Constituents  of  Green  Plants.  XV.  The 
Presence  of  Lactic  Acid  in  the  Leaves  of  the  Raspberry 
(Rubus  idceus ).  Hartwig  Franzen  and  Emmi  Hern  (Z.  physiol. 
Chem.,  1921,  115,  270 — 283). — The  leaves  of  the  raspberry  contain 
lactic  acid.  The  presence  of  lactic  acid  was  also  established  in  the 
opium  poppy  (Papaver  somniferum ),  germinated  castor  oil  seed 
[Ricinus  communis ),  and  in  the  leaves  of  Agate  Sisalana. 

s.  s.  z. 

I.  Culture  Experiments  with  Soja  Beans.  II.  Occurrence 
of  Urease  in  Parts  of  the  Plant  Other  than  the  Seeds. 

D.  H.  Wester  ( Biochem Z.,  1921,  122,  188 — 192). — Attempts  to 
cultivate  soja  beans  in  Holland  were  unsuccessful.  Urease  was 
found  in  various  portions  of  the  plant  other  than  the  seeds. 

H.  K. 

Botanical  Chemical  Observations.  Edmund  0.  von  Lippmann 
(Ber.j  1921,  54,  3111 — 3114). — In  an  isolated  case,  mannose  has 
been  obtained  from  the  fruit  of  Symphoricarpus  racemosus ;  sub¬ 
sequent  attempts  to  repeat  the  isolation  led  invariably  to  the  pro¬ 
duction  of  dextrose. 

A  lemon-yellow  deposit  on  the  leaves  of  the  ordinary  white 
anemone,  collected  after  a  protracted  spell  of  warm  weather,  was 
identified  as  calcium  succinate. 

The  roots  of  the  ordinaiy  reed,  collected  in  early  summer, 
generally  contained  about  1 — 3%  of  sucrose,  but  occasionally  3 — 
3*5%.  This  figure  is  somewhat  lower  than  that  recorded  recently 
by  Sabalitschka  for  roots  collected  in  November. 

A  voluminous  black  powder  found  in  the  hollow  of  a  felled  oak 
became  spontaneously  heated  when  spread  in  a  thin  layer  in  bright 
sunlight,  and  then  contained  a  considerable  proportion  of  mellitic 
acid,  which,  however,  was  not  present  in  the  original  specimen. 

H.  W. 

Application  of  the  Biochemical  Method  for  Characterising 
Dextrose  to  the  Fruits  of  Viburnum  opulus  and  to  Extracts 
of  Red  Cinchona  and  of  Cola.  R.  Arnold  {Bull.  Soc.  Chim. 
Biol.,  1921,  3,  547 — 566). — The  principle  of  the  method  is  the 
synthetic  action  of  emulsin  on  a  solution  of  dextrose  in  50%  methyl 
alcohol,  measured  by  a  fall  in  the  reducing  power ;  in  all  the  cases 
referred  to,  (3-methylglucoside  was  obtained  crystalline.  If  reducing 
substances  other  than  sugar  are  present,  it  is  not  enough  to  extract 
the  material  simply  with  boiling  alcohol.  The  extract  must  then 
be  purified  by  basic  lead  acetate,  and  impurities  must  be  extracted 
with  wet  boiling  ethyl  acetate.  The  sugars  are  then  extracted 
by  boiling  95%  alcohol.  In  most  fruit,  about  half  the  reducing 
sugar  is  dextrose,  that  is,  it  contains  invert-sugar.  In  extract 
of  Cola  nuts  only  21-7%  of  the  reducing  substances  is  dextrose, 
but  after  hydrolysis  by  acid  it  is  48-8%.  G.  B. 

The  Toxic  Action  of  Heavy-metal  Salts  on  Plant  Plasma. 

III.  Hugo  Kahho  ( Biochem .  Z.,  1921,  122,  39 — 42;  cf.  this 
vol.,  i,  94). — The  toxicity  of  various  kations  of  the  heavy  metals 
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on  plant  plasma  was  investigated.  The  order  followed  is  approxi¬ 
mately  that  of  the  electrolytic  solution  pressure  of  these  kations. 
Zincion  is  the  most  noticeable  exception,  its  toxicity  approaching 
that  of  copper.  H.  K. 

The  Influence  of  certain  Factors  on  the  Chemical  Compo¬ 
sition  of  Sauerkraut.  0.  R.  Brunkow,  W.  H.  Peterson,  and 
E.  B.  Fred  (J.  Amer.  Chem.  Soc.,  1921,  43,  2244 — 2255).— 
Inoculation  with  certain  organisms  produced  a  better  grade  of 
sauerkraut  than  is  produced  by  a  natural  fermentation,  but  the 
only  organism  consistently  better  than  the  control  was  Bacillus 
lactis  acidi.  The  presence  of  a  large  number  of  yeasts  may  result 
in  a  red  kraut  with  undesirable  flavour.  The  concentration  of 
salt  in  the  brine  is  of  importance.  The  best  kraut  was  obtained 
when  2%  of  salt  was  used,  and  with  concentrations  above  3%  the 
kraut  was  tough  and  too  salt. 

The  chief  products  in  the  fermentation  of  kraut  are  lactic  acid, 
acetic  acid,  and  ethyl  alcohol.  Mannitol  may  also  be  produced 
in  varying  amounts,  depending  on  the  type  of  organisms  present. 
The  relative  amounts  of  these  various  products  can  be  influenced 
by  inoculation.  W.  G. 

The  Diastatic  Action  of  Malt  and  its  Preparations  (Liquid, 
Syrupy,  and  Dried  Extracts).  Raoul  Lecoq  (J.  Pharm. 
Chim.,  1922,  25,  18 — 25). — The  diastatic  action  of  malt  is  practically 
limited  to  the  temperature  range  60 — 90°.  The  activity  is  greatest 
between  70°  and  80°,  with  an  optimum  at  about  75°.  Mixed  in 
sufficient  quantity,  namely,  about  30%,  with  cooked  or  uncooked 
barley  flour,  saccharification  takes  place  with  an  approximately 
corresponding  velocity  in  the  temperature  range  60 — 80°,  and 
likewise  with  an  optimum  at  75°.  The  activity  of  malt  itself  is 
three  to  four  times  greater  than  that  of  any  of  the  extracts  prepared 
commercially  from  it.  The  latter  consist  largely  of  maltose,  the 
diastase  being  to  a  great  extent  destroyed  in  the  process  of 
manufacture.  G.  F.  M. 

The  Sulphur-oxidising  Power  of  Soils.  A.  Demolon 
(Gompt.  rend.,  1921,  173,  1408 — 1410;  cf.  A.,  1912,  ii,  382;  1913, 
i,  579). — By  growth  on  sand  cultures  containing  free  sulphur 
admixed  with  the  sand,  oxidation  of  the  sulphur  to  sulphate  by 
bacterial  extracts  from  soils  was  obtained.  Soils  vary  consider¬ 
ably  in  their  sulphur- oxidising  power,  garden  soils  rich  in  organic 
matter  giving  the  best  results.  The  presence  of  calcium  carbonate 
is  only  necessary  if  there  is  insufficient  carbamide  present  to  supply 
the  ammonia  necessary  to  keep  the  medium  neutral.  The 
ammonifying  organisms  in  the  soil  are  apparently  responsible 
for  sulphur  oxidation,  and  the  property  is  not  bacteriologically 
specific.  W.  G. 
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The  Composition  of  Paraffin  Wax.  I.  Francis  Francis 
[with  John  Clifford  Pope  and  Reginald  Henry  Coysh]  (T., 
1922,  121,  496—513). 

Synthesis  of  Trimethylethylmethane  [  p p-Dimethylbutane  ] . 

(Mile.)  H.  van  Risseghem  (Bull.  Soc.  chim.  Belg .,  1922,  31,  62 — 66; 
cf.  van  Risseghem,  A.,  1921,  i,  489,  and  Markownikow,  A.,  1899, 
i,  554). — The  preparation  of  pp-dimethylbutane  from  pinaeone  is 
carried  out  by  transforming  it  into  pinacolin,  which  is  then  treated 
with  phosphorus  pentachloride.  The  resulting  product  is  a  mixture 
of  pp-dichloro-yy-dimethylbutane,  a  solid,  and  the  unsaturated 
derivative,  CMe3*CClICH2,  a  liquid.  The  latter  is  heated  with 
potassium  hydroxide  in  sealed  tubes  and  the  product,  dimethyl- 
butinene,  distilled  off.  This  is  treated  with  hydrogen  in  presence 
of  platinum  black,  the  resulting  hexane  is  washed,  dried  over 
calcium  chloride,  and  distilled. 

The  following  physical  constants  have  been  determined  :  pp- 
dimethylbutane,  m.  p.  — 98'2°,  $£0*6678,  <2^  0*6538,  n^a  1*36972, 
n\ f  1*37158,  rO&p  1*37615,  y0£y  1*37964;  isohexane,  n^a  1*37257, 
n 1*37445,  1*37914,  n^y  1*38251;  y-methylpentane,  n^a 

1*37753,  ftjf  1*37929,  1*38404,  n^y  1*38740;  Py-dimethylbutane, 

nga  1*37905,  1*38092,  1*38540,  n^y  1*38893  ;  dimethylbutinene, 

m.  p.  -81*2°,  d%  0*6899,  df  0*6737,  1*37518,  ^5°l-37725,  ri^ 

1*38313.  H.  J.  E. 

Tetrapropylethane  [Se-Dipropyloctane].  Jean  Piccard 
and  Ray  Q.  Brewster  (J.  Amer.  Chem.  Soc.,  1921,  43,  2626 — 
2629). — When  butyrone  is  reduced  with  metallic  sodium  in  the 
presence  of  a  little  ether,  the  products  are  S-hydroxyheptane  and 
some  8e-dipropyloctane-8e~diol.  The  hydroxyheptane  gives,  with 
phosphorus  and  iodine,  8-iodoheptane,  and  this,  when  treated 
with  sodium  in  absolute  ether,  gives  s -tetrapropylethane  {&€-dipropyl- 
octane\,  CHPr2*CHPr2,  b.  p.  105 — 106°/12  mm.,  or  220°/760  mm. ; 
d25  0*7735;  ri25  1*4322;  surface  tension  25*64  dynes /cm.  An 
identical  dipropyloctane  was  obtained  by  heating  the  dipropyl - 
octanediol  with  concentrated  hydriodic  acid  in  a  sealed  tube  at 
180°  for  ten  hours.  W.  G. 

Action  of  Polyhalogenated  Compounds  of  Methane  and 
Ethane  on  Magnesyl  [Magnesium  Alkyl]  Compounds. 

B.  Oddo  and  R.  Binaghi  (Gazzetta,  1921,  51,  ii,  330 — 337). — The 
action  of  iodoform  on  magnesium  phenyl  bromide  yields  principally 
tetraphenylethane,  together  with  iodobenzene,  formed  from  the 
intermediate  a-iododiphenylm ethane,  and  diphenyl. 

The  products  of  the  interaction  of  iodoform  and  magnesium 
ethyl  bromide  are  acetylene,  ethane,  methane,  ethyl  bromide  and 
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iodide,  traces  of  methyl  iodide  and  di-iodomethane,  and  an  un¬ 
known  compound  with  an  acute  odour  recalling  that  of  marine 
algae.  T.  H  P. 

Symmetrical  Di-iodoethylenes.  G.  Latiers  {Bull.  Soc. 
chim.  Belg 1922,  31,  73 — 84;  cf.  Chavanne  and  Vos,  A.,  1914, 
i,  796). — A  study  from  the  kinetic  point  of  view  of  the  spontaneous 
transformation  of  the  two  stereoisomeric  di-iodoethylenes  into 
each  other  until  equilibrium  is  reached.  H.  J.  E. 

New  Synthesis  of  Primary  Alcohols,  and  Constitution  of 
Hydrogen  Peroxide.  B.  Oddo  and  R.  Binaghi  ( Gazzetta , 
1921,  51,  ii,  343 — 348). — When  cooled  in  a  mixture  of  ice  and 
salt,  hydrogen  peroxide  solution  and  magnesium  alkyl  haloids 
interact  with  formation  of  primary  alcohols  :  CH2R*MgX+H202== 
CH2R*OH+MgX*OH ;  the  decomposition  of  the  magnesium  com¬ 
plex  by  the  water  present  in  the  peroxide  in  accordance  with  the 
equation  CH2R*MgX+H20=MgX*0H+R,CH3,  takes  place  only 
slowly.  The  formation  of  alcohol  is  not  direct,  but  results  from 
the  decomposition  of  an  intermediate  additive  compound  which 
forms  characteristic,  yellowish -white  globules  and  floats  on  the 
ethereal  solution. 

These  results  are  discussed  in  relation  to  the  possible  consti¬ 
tutions  for  hydrogen  peroxide,  and  it  is  considered  probable  that 
the  reaction  is  represented  by  the  equations  :  0!0H*H+MgRX  — >■ 
H-0HR-0MgX+H20  ->  MgX-0H+H20+R-0H,  these  being 
analogous  to  the  action  of  a  magnesium  alkyl  haloid  on  form¬ 
aldehyde  :  OICH'H+MgRX — >  H*CHR*OMgX+H20  MgX-OH 
+R-CH2-OH. 

This  reaction  has  been  applied  to  the  synthesis  of  ethyl,  tsobutyl, 
and  isoamyl  alcohols,  good  yields  being  obtained.  T.  H.  P. 

Nitro-  and  Amino-glycols.  II.  Erich  Schmidt  and  Rudolf 
Wilkendorf  (Ber.,  1922,  55,  [J5],  316 — 322;  cf.  A.,  1919,  i,  249). — 
The  preparation  of  y-nitro-  and  y- amino -pentane- pS-diols  and  a 
new  preparation  of  (3 -nitro trimethylene  glycol  are  described. 

$-Chloro-$-nitropropane-<xy-diol,  m.  p.  115 — 116°  after  previous 
softening,  is  obtained  by  passing  a  current  of  dry  chlorine  through 
a  suspension  of  sodium  p-nitrotrimethylene  glycol  in  anhydrous 
ether;  the  corresponding  dibenzoate  has  m.  p.  114 — 115°.  The 
chloronitro -glycol  is  converted  by  hydrogen  in  aqueous  solution 
in  the  presence  of  pyridine  and  palladised  barium  sulphate  into 
p-nitrotrimethylene  glycol  (Schmidt  and  Wilkendorf,  loc.  cit.). 

An  alcoholic  solution  of  cc-nitropropane-p-ol  is  converted  by 
sodium  dissolved  in  ethyl  alcohol  into  ct-nitro-oL-sodiumpr\  bane- 
P-oZ,  CH3*CH(0H)*CHNa*N02,  which  is  transformed  by  cl  irine 
in  the  presence  of  anhydrous  ether  into  aL-chloro-oL-nitropropane- 
p-oZ,  a  colourless  liquid,  b.  p.  91 — 92°/ll  mm.  The  latter  con¬ 
denses  with  acetaldehyde  in  alkaline  solution,  giving  y-ckloro-y - 
nitropentane-$$-diol,  0H*CHMe*CCl(X02)*CHMe*0H,  needles,  m.  p. 
118 — 119°,  b.  p.  109 — 112°/0*2  mm.  (corresponding  dibenzoate , 
m.  p.  115 — 116°),  which  is  converted  by  hydrogen  and  palladised 
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barium  sulphate  in  aqueous  pyridine  solution  into  y-nitropentane - 
$h-dinl,  m.  p.  68 — 69°  after  previous  softening,  b.  p.  109 — 110°/0*8 
mm.  The  nitropentanediol  is  reduced  by  hydrogen  in  aqueous 
solution  and  in  the  presence  of  oxalic  acid  and  palladised  barium 
sulphate  into  y-aminopentane-fib-diol  oxalate , 

[NH2-CH(CHMe-0H)2]2,C2H204, 

decomp.  178—179°.  H.  W. 

Chemical  Composition  and  Physiological  Characters  of 
Brain  Cephalin.  Frederic  Fenger  ( J .  Pharm.  Expt.  Ther., 
1921,  18,  51 — 62). — Cephalin  is  used  as  a  haemostatic  because  it 
accelerates  blood-clotting ;  this  activity  is  retained  practically 
unchanged  for  several  years  in  ethereal  solution;  in  the  solid 
condition,  moderately  pure  cephalin  is  more  stable  than  the  highly 
purified  substance.  Both  the  solubility  of  cephalin  in  water  and 
its  thromboplastic  properties  depend  on  the  presence  of  sodium 
and  potassium  soaps  of  the  fatty  acids  constituting  the  phosphatide. 

G.  B. 

Chloropicrin  as  a  Reagent  for  the  Diagnosis  of  Mercaptans 
and  Potential  Mercaptans.  Sir  Prafulla  Chandra  Kay  and 
Radhakishen  Das  (T.,  1921,  121,  323 — 328). 

The  Practice  of  Precipitation  with  Lead.  He d wig  Lang- 
ecker  (Biochem.  Z .,  1921,  122,  34 — 38). — Preparations  of  basic 
lead  acetate  were  made  by  mixing  lead  acetate  and  litharge  in 
various  molecular  proportions  and  treating  the  mixture  with  hot 
water.  The  maximum  amount  of  litharge  which  can  be  taken  up 
is  three  molecules.  Schmidt’s  pentabasic  lead  acetate  could  not 
be  realised.  The  solubility  of  the  basic  lead  acetate  falls  off  with 
increasing  content  of  lead  oxide.  H.  K. 

Preparation  of  Chlorinated  Acetyl  Chlorides.  Consortium 
fur  Elektrochemische  Industrie  (D.R.-P.  340872;  from  Chem. 
Zentr.y  1921,  iv,  1101). — Chlorine  substitution  products  of  ethylene 
are  treated  with  oxygen  or  gases  containing  oxygen  in  the  presence 
of  non-metals  or  their  compounds  as  catalysts.  Bromine  or 
bromine  compounds  may  be  used.  The  oxidation  of  trichloro¬ 
ethylene,  dichloro ethylene,  and  perchloro ethylene,  which  are  them¬ 
selves  nonreactive  with  oxygen,  is  facilitated  by  the  presence  of 
small  amounts  of  bromine,  nitrogen,  or  sulphur  compounds.  Tri¬ 
chloroethylene  is  oxidised  to  dichloroacetyl  chloride  by  oxygen  in 
the  presence  of  bromine,  iodine,  concentrated  sulphuric  acid,  or 
concentrated  nitric  acid.  Dichloroethylene  may  be  similarly 
oxidised  to  chloroacetyl  chloride.  Perchloroethylene  chloride  is 
oxic\sed  in  the  presence  of  bromine  to  trichloroacetyl  chloride. 

G.  W.  R. 

Esters  of  Ethylene  Halohydrins.  J.  Altwegg  and  J. 
Landrivon  (U.S.  Pat.  1393191). — Chloroethyl  acetate  is  prepared 
by  passing  gaseous  ethylene  oxide  into  boiling  acetyl  chloride  in 
equimolecular  proportion,  with  immediate  and  quantitative  yield 
of  a  product,  b.  p.  143 — 144°.  Chloroethyl  chloroacetate  (b.  p. 
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94 — 95°)  is  similarly  prepared  by  the  action  of  ethylene  oxide  on 
chloroacetyl  chloride  at  100°.  Bromoethyl  acetate  is  prepared 
by  interaction  for  several  hours  of  ethylene  oxide  with  acetyl 
bromide  at  normal  temperature  and  distillation.  Chloroethyl 
benzoate  is  prepared  by  passing  an  equimolecular  proportion  of 
ethylene  oxide  slowly  into  benzoyl  chloride  at  190°,  with  further 
rise  of  temperature,  followed  by  fractional  distillation  in  a  vacuum. 
Chloroethyl  £>-nitrobenzoate  is  obtained  by  treating  p-nitrobenzoyl 
chloride  with  ethylene  oxide  and  recrystallising  from  dilute  alcohol. 

Chemical  Abstracts. 

The  Action  of  Ultra-violet  Light  on  Aqueous  Solutions  of 
some  Organic  Acids  and  their  Salts.  F.  M.  Jaeger  and 
G.  Berger  (Rec.  trav .  chim .,  1922,  41,  71 — 81).- — It  has  been  shown 
(Jaeger,  A,,  1912,  i,  3)  that  the  action  of  ultra-violet  light  on  tri¬ 
chloroacetic  acid  to  which  ferric  hydroxide  has  been  added  results 
in  thq  formation  of  carbon  dioxide  and  hexachloroethane.  The 
authors  have  now  established  the  fact  that,  in  presence  of  excess 
of  ferric  hydroxide,  a  different  reaction  takes  place,  the  products 
being  carbon  dioxide  and  chloroform.  Further,  if  the  acid  is 
electrolysed  in  concentrated  aqueous  solution,  its  trichlorom ethyl 
ester  is  formed,  together  with  carbonyl  chloride  and  hydrochloric 
acid ;  this  ester  can  be  decomposed  in  presence  of  catalysts  into 
carbon  dioxide  and  hexachloroethane.  A  similar  investigation  of 
ferric  tribromoacetate  and  pentachloropropionate  has  been  carried 
out,  the  products  obtained  being  carbon  dioxide  with  bromoform 
and  tetrachloroethylene  respectively.  In  the  case  of  potassium 
tribromoacetate,  the  solution  gradually  becomes  acid  under  the 
influence  of  light,  the  reaction  in  dilute  solution  being  represented 
by:  CBr3-C00,+H20+K‘  — ^  2H*+K‘+3Br'+C0+C02.  In 
concentrated  solution,  a  secondary  reaction  CBr3*COO'+H'  — *■ 
CHBr3+C02  takes  place  simultaneously  but  a  corresponding 
solution  of  the  ferric  salt  yields  hexabromoethane,  the  equation 
being  2CBr3*COO'  +  2Fe"' — >  C2Br6+2Fe"+2C02,  whilst  the  free 
acid  is  decomposed  into  bromoform  and  carbon  dioxide. 

Potassium  triehloroacetate  gives  more  complex  results,  probably 
due  to  the  simultaneous  occurrence  of  several  different  reactions. 
In  fairly  dilute  solution,  a  small  quantity  of  free  carbon  dioxide 
is  formed,  but  in  concentrated  solution,  carbon  monoxide  is  obtained. 
For  each  molecule  of  the  latter,  two  chlorine  atoms  are  liberated 
and  can  be  shown  to  exist  in  the  ionic  condition,  but  the  ratio 
does  not  remain  constant  with  prolonged  exposure  to  light.  Further, 
chloral  is  formed  under  certain  conditions  and  possibly  a  little  free 
oxygen  also.  The  equations  suggested  are  : 

CCl3-COO'+IT  — >  CHC13+C02; 

CC13-C00'+K-+H20  CCVCH0+K*+0H'+0; 

cci3-coh+h2o  3ir+3cr+2CO. 

The  corresponding  decompositions  of  monochloroacetic'and  dichloro- 
acetic  acids  have  been  studied  by  Benrath  (A.,  1911,  ii,  681)  and 
by  Euler  and  Cassel  (A.,  1913,  ii,  939) ;  their  results  are  compared 
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with  the  decomposition  of  potassium  trichloroacetate,  from  which 
the  authors  obtained  dichloroacetaldehyde  :  CC13*CH(0H)'C00'+ 
K#  — ^  CHCl^COH+COa+K'+Cl'.  Three  other  substances  have 
also  been  investigated  :  sodium  chloromalonate,  after  two  days, 
yields  monochloroacetic  acid  which  is  partly  transformed  into 
glycollic  and  glyoxylic  acids.  The  latter  is  probably  formed 
directly  from  the  monochloroacetic  acid  and  not  by  oxidation  of 
glycollic  acid.  Potassium  a-bromophenylacetate  yields  bromine 
ions  and  benzaldehyde,  the  latter  being  obtained,  according  to 
the  authors,  together  with  formic  acid,  from  the  decomposition  of 
mandelie  acid,  which  is  the  primary  product.  Triphenylaeetic 
acid,  dissolved  in  a  mixture  of  alcohol  and  water,  yields  carbon 
dioxide  and  a  considerable  quantity  of  triphenylmethane ;  with 
more  concentrated  solutions,  the  latter  is  partly  replaced  by  tri- 
phenylcarbinol.  The  conclusion  is  drawn  that  the  products  of  the 
photochemical  decomposition  of  these  ions  in  aqueous  solution 
depend  on  the  character  of  the  other  ions  that  may  be  present. 
The  effect  is  seldom  the  same  as  that  produced  by  heating  the 
solution,  and  is  scarcely  comparable  to  the  effects  of  electrolysis. 
The  suggestion  is  made  that  the  specific  absorption  of  the  solutions 
varies  with  the  other  ions  that  may  be  present  and  that  this  accounts 
for  the  different  results  obtained  from  the  various  salts  of  the  same 
acid.  H.  J.  E. 

The  Acids  of  Montan  Wax.  Hans  Tropsch  and  A.  Kreutzer 
(Brennstoff  Chem .,  1922,  3,  49). — The  crude  montanic  acid,  which 
has  hitherto  been  regarded  as  the  only  acid  present  in  montan 
wax  and  to  which  the  formulae  C28H5602  and  C29H5802  have 
variously  been  ascribed,  was  esterihed  with  methyl  alcohol,  and 
the  resulting  ester  was  separated  into  two  fractions,  boiling  at 
265 — 267*5°/5  mm.  and  277*5 — 280°/5  mm.,  respectively.  From 
each  fraction  the  acid  was  again  isolated  and  purified  by  fractional 
precipitation  with  magnesium  acetate  and  recrystallisation  from 
acetic  acid.  The  acids  obtained  had  equivalent  weights  410*7 
and  439*0,  and  m.  p.  82°  and  86 — 86*5°,  respectively,  and  it 
is  therefore  concluded  that  the  former  is  an  acid  of  the  formula 
C27H5402  for  which  the  name  carbocerinic  acid  is  suggested,  and 
the  latter  is  pure  montanic  acid  of  the  formula  C29H^802. 

G.  F.  M. 

Erucic  Acid  and  its  Anhydride.  D.  Holde  and  C.  Wilke 

(Z.  angew.  Chem.,  1922,  35,  105). — Erucic  acid,  which  has 

hitherto  never  been  obtained  free  from  arachic  and  other  saturated 
fatty  acids,  was  isolated  in  a  pure  condition  by  fractional  precipi¬ 
tation  of  the  partly  purified  acid  with  lithium  acetate.  The  pro¬ 
duct  obtained  had  an  iodine  value  of  74*3  compared  with  75*1 
required  by  theory,  and  this  figure  affords  the  best  criterion  for 
the  purity  of  the  substance,  as  other  constants,  such  as  the  melting 
point,  are  but  little  affected  by  the  presence  of  moderate  amounts 
of  impurities.  The  anhydride  was  obtained  by  heating  the  acid 
under  pressure  with  acetic  anhydride  and  purifying  the  product 
by  recrystallisation  from  absolute  alcohol.  It  has  m.  p.  46 — 46*5°, 
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is  very  resistant  to  N j  10- aqueous  alkali  hydroxide  and  25%  hydro¬ 
chloric  acid,  but  is  completely  reconverted  into  erucic  acid  by 
boiling  water.  G.  F.  M. 

The  Action  of  Halogens  on  Ethyl  Acetoacetate.  L.  I.  Smith 
(J.  Amer.  Chem.  Soc .,  1922,  44,  216 — 217).— When  bromine  is 
passed  into  ethyl  acetoacetate  by  a  rapid  current  of  air  which 
both  introduces  the  bromine  and  sweeps  out  the  hydrogen  bromide 
as  it  is  formed,  the  sole  product  is  the  a-bromo-ester.  Thus  under 
similar  conditions  the  action  of  bromine  on  ethyl  acetoacetate  is 
similar  to  that  of  chlorine.  W.  G. 


The  C4-Saccharinic  Acids.  II.  The  Preparation  and 
Resolution  of  cfZ-ay-Dihydroxybutyric  Acid.  Some  Deriv¬ 
atives  of  the  Optically  Active  Acids.  J.  W.  E.  Glattfeld 
and  Fbank  V.  Sandeb  (J.  Amer .  Chem.  Soc.,  1921,  43,  2675 — 
2682;  cf.  A.,  1921,  i,  7). — dZ-ay-Dihydroxybutyric  acid  was  pre¬ 
pared  from  (3-hydroxypropaldehyde  by  the  addition  of  hydrogen 
cyanide  and  subsequent  hydrolysis  of  the  nitrile.  It  was  re¬ 
solved  into  its  active  components  by  means  of  brucine,  and  certain 
of  the  salts  of  the  active  acids  were  prepared.  The  configuration 
of  the  l-  and  d- acids  are  shown  by  oxidation  to  the  corresponding 

OH  H  OH  OH  H  H 

malic  acids  to  be  respectively  H’C — C_C*COoH  and  HC — OOC02H. 

H  H  H  H  HOH 

The  d-acid  has  [a]??  +14*97°,  b.  p.  96°/3  mm. ;  brucine  salt,  m.  p. 
169°;  [oe]2r?  —20*79° ;  quinine  salt,  m.  p.  149°;  [oc]2D°  -106*4°; 
calcium  salt,  [a]2® +17*08°.  The  Z-acid  has  [a]25  — 14*86°;  b.  p. 
96°/3  mm.;  brucine  salt,  m.  p.  169°;  [a]25  — 32*67°;  quinine  salt, 
m.  p.  149°;  [a]25  —122*9°;  calcium  salt,  [o+? — 17*33°.  W.  G. 


The  Aldehyde  Acids  of  the  Succinic  Series.  E.  Cabbiebe 
{Ann.  Chim.,  1922,  17,  38 — 132).— In  part,  a  more  detailed  account 
of  work  already  published  (cf.  A.,  1912,  i,  410,  827 ;  1914,  i,  806), 
with  descriptions  of  new  derivatives.  Ethyl  formylsuccinate  gives 
a  semicarbazone ,  m.  p.  126°,  a  p -nitrophenylhydrazone,  m.  p.  100°, 
and  a  benzoyl  derivative,  m.  p.  58 — 59°,  b.  p.  208 — 212° /14  mm. 
(cf.  Wislicenus,  Boklen,  and  Reuthe,  A.,  1909,  i,  9).  With  aniline, 
it  yields  ethyl  anilinoitaconate ,  m.  p. 
ation  in  the  presence  of  alcoholic 


102°,  which  undergoes  cyclis- 
potassium  hydroxide,  giving 
CH'OCO  Et 

ethyl  l-phenylpyrroline-5-one-3-carboxylate ,  NPh<T  *  i  2  . 

OO'CHg 

Similarly,  with  ^-toluidine,  ethyl  toluidinoitaconate,  m.  p.  113°, 
is  obtained,  and  this  on  cyclisation  yields  ethyl  1-p -tolylpyrroline- 
5-one-3-carboxylate,  m.  p.  123—124°,  which  on  saponification  yields 
^-toluidine,  sodium  formate,  and  sodium  succinate.  With  benzyl- 
amine,  the  products  are  ethyl  benzylaminoitaconate ,  m.  p.  54°,  and 
ethyl  l-benzylaminopyrroline-5-one-3-carboxylate,  m.  p.  95°. 

Ethyl  formylsuccinate  gives  an  oxime,  which  on  distillation 
yields  a  mixture  of  ethyl-$-cyanopropionate ,  b.  p.  114 — 115°/ 18  mm., 
and  an  oxime,  m.  p.  155°,  of  +aldehydopropionic  acid,  isomeric 
with  the  one  previously  described  (Zoc.  cit .), 
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Ethylsuccinic  acid  when  warmed  with  acetyl  chloride  gives  an 
anhydride,  b.  p.  140°/20  mm.,  which  gives  a  monoanilide,  m.  p. 
118°,  a  dianilide ,  m.  p.  205°,  and  an  acid  chloride ,  b.  p.  94 — 95°/14 
mm.,  of  ethylsuccinic  acid.  The  monoanilide  when  heated  at  180° 

for  one  and  a  half  hours  yields  the  anil ,  9??^  ^^NPh,  m.  p.  74°. 

Clig  CO 

Derivatives  prepared  from  ethyl  formylethylsuccinate  are  its 
semicarbazone,  m.  p.  113°;  its  p -nitrophenylhydrazone,  m.  p.  113°; 
its  phenylurethane,  b.  p.  220° /14  mm.  With  phenylhydrazine, 
it  yields  ethyl  1  -  phenyl  -  5  -  ethylpyridazine  -  6  -  one  -  5  -  carboxylate, 

N<NrhH(C°2co>CHEt’  b-  p.  225 — 240° /15  mm.,  which  on 

saponification  gives  the  free  acid ,  m.  p.  179°.  With  aniline,  ethyl 
formylethylsuccinate  yields  ethyl  anilinoethylitaconate ,  which  on 
saponification  gives  l-phenylA-ethylpyrroline-o-one-3-carboxylic  acid , 

NPh<EE”9  m.  p.  190°,  giving  an  ethyl  ester,  m.  p.  99°. 

Similarly,  ethyl  p-toluidinoethylitaconate  gives  \-p-tolylA-ethylpyrrol- 
ine-5-one-3-carboxylic  acid,  m.  p.  202°,  giving  an  ethyl  ester,  m.  p. 
104°. 


Thionyl  chloride  or  phosphorus  pentachloride  reacts  with  (3-alde- 
hydopropionic  acid  to  give  chlorobutyrolactone ,  CH2<Cqq.q^CHC1, 


b.  p.  101°/15  mm.,  which  with  absolute  alcohol  gives  the  acetal , 
C02Et*CH2’CH2*CH(0Et)2. 

With  pyruvic  acid  and  p-naphthylamine,  the  ester  of  p-alde- 
hydopropionic  acid  gives  ethyl  naphthacinchoninylpropionate,  m.  p. 
268°.  With  magnesium  ethyl  bromide,  the  aldehyde  acid  yields 
y-ethyl-yt-octandiol,  HO-CEt2*CH2-CH2*CHEt-OH,  m.  p.  41°,  b.  p. 
148°/20  mm.,  giving  a  monoacetate,  b.  p.  146 — 147°/18  mm.  In 
the  distillation  of  the  diol,  a  small  amount  of  material  passes  over 
at  80 — -90° /20  mm.,  and  if  this  is  boiled  with  10%  sulphuric  acid 

the  oxide,  V^2  b.  p.  68 — 69°/18  mm.,  is  obtained.  The 

0-H-2~  CEt'2 

diol  gives  a  diphenylur ethane,  m.  p.  121°. 

Ethyl  p-aldehydopropionate  condenses  with  ethyl  malonate  in 
the  presence  of  diethyl  amine  to  give  triethyl  fi-carboxymethylbutan- 
ccS-dicarboxylate,  C02Et,CH2,CH2*CH(CH2*C02Et)2,  b.  p.  200°/15 
mm.,  which  on  saponification  yields  the  free  acid,  m.  p.  122°.  The 
acid,  when  heated  on  a  water-bath  with  acetyl  chloride,  gives  the 

anhydride,  C02H*[CH2]2*CH<Cq^2#qq^>0,  m.  p.  133°,  from  which 

a  monoanilide,  m.  p.  151°,  and  a  mono-p-toluidide,  m.  p.  207°,  can 
be  prepared.  When  p-aldehydopropionic  acid,  freshly  prepared, 
is  condensed  with  malonic  acid  in  the  presence  of  pyridine,  adipenic 
acid,  C02H*CH2*CH2*CH.*CH*C02H,  m.  p.  208 — 210°,  is  obtained. 

The  acetal  of  p-aldehydopropionic  acid  (see  above)  reacts  with 
magnesium  ethyl  bromide,  giving  6-ethoxy- 2  : 2 -diethyltetrahydro- 

furfuran,  9^2  b.  p.  69°/12  mm.,  and  yfdiethyloctan- 

Jlx g -tl y  ) 
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y£-diol,  b.  p.  154°/12  mm.  (cf.  Valeur,  A.,  1901,  i,  317),  from  which 

the  oxide ,  p.  95 — 96°/14  mm.,  is  obtained  by  the 

CJti2*LJiit2 

action  of  sulphuric  acid.  For  the  purpose  of  proving  the  identity 
of  the  previous  diol,y-e£%ZAe£a7ie-y£-dmZ,HO*CEt2*CH2*CH2*CH2*OH, 
b.  p.  144 — 145° /20  mm.,  was  prepared  by  the  action  of  magnesium 
ethyl  bromide  on  butyrolactone.  It  gives  a  monoacetate ,  and  a 
diphenylur  ethane,  m.  p.  106°. 

a -Ethyl-^-aldehydopropionic  acid  is  prepared  by  hydrolysing 
ethyl  formylethylsuccinate  with  oxalic  acid  in  aqueous  solution. 
The  following  derivatives  are  described  :  semicarbazone ,  m.  p. 
156°;  p -nitrophenylhydrazone,  m.  p.  164°;  oxime ,  m.  p.  70°; 
<x-ethyl-$-naphthacinchoninylpropionic  acid ,  m.  p.  260°;  a  phenyl - 
hydrazide-phenylhydrazone,  NHPh-N:CH-CH2-CHEt-CO*NH*NHPh, 
m.  p.  175°;  and  an  ethyl  ester,  b.  p.  103 — 104°/20  mm.,  which 
gives  a  semicarbazone  and  a  p -nitrophenylhydrazone.  During  the 
preparation  of  the  ester,  ethoxybuiyrolactone ,  b.  p.  114 — 115°/20  mm., 
is  also  obtained.  W.  G. 

The  Rotatory  Dispersive  Power  of  Organic  Compounds. 
X.  The  Preparation  and  Properties  of  Pure  Ethyl  Tartrate. 

Thomas  Martin  Lowry  and  John  Outram  Cutter  (T.,  1922,  121, 
532—544). 

Optical  Activation  of  Racemic  Acid  by  f-Malic  Acid. 

Alex.  McKenzie  and  Nellie  Walker  (T.,  1922,  121,  349 — 357). 

C18-Acids.  III.  Four  Tetrahydroxystearic  Acids  derived 
from  Linoleic  Acid,  and  their  Significance  with  Regard  to 
the  Linoleic  Acid  of  Common  Oils.  Ben  H.  Nicolet  and 
Henry  L.  Cox  (J.  Amer .  Chem .  Soc .,  1922,  44,  144 — 152;  cf.  A., 
1921,  i,  390;  this  vol.,  i,  106). — The  linoleic  acid  used  in  this  work 
was  regenerated  from  the  tetrabromide,  m.  p.  114°,  itself  prepared 
from  the  dried  fatty  acids  of  cotton-seed  oil.  The  oxidation  of 
the  acid  with  cold  alkaline  permanganate  yielded  two  sativic 
(tetrahydroxystearic)  acids,  namely,  a-sativic  acid,  m.  p.  153°, 
and  p-sativic  acid,  m.  p.  170°  (cf.  Rollet,  A.,  1909,  i,  759,  760). 
When  linoleic  acid  was  treated  with  hypochlorous  or  hypobromous 
acid  and  the  products  were  subsequently  converted  into  sativic 
acids,  two  other  isomerides  were  obtained.  With  hypochlorous 
acid,  linoleic  acid  yielded  dichlorodihydroxystearic  acid  as  a  viscous 
oil.  Similarly,  with  hypobromous  acid  the  product  was  dibromo - 
dihydroxystearic  acid ,  an  oil.  Either  of  these  compounds  when 
heated  with  anhydrous  potassium  acetate  and  acetic  anhydride 
gave  tetra-acetoxystearic  acid ,  which  on  hydrolysis  with  hot  aqueous 
sodium  hydroxide  gave  a  mixture  of  y-sativic  acid,  m.  p.  1445°* 
and  S- sativic  acid,  m.  p.  135°.  In  the  light  of  the  above  facts  and 
the  difference  in  behaviour  between  linoleic  acid  and  oleic  or  elaidio 
acid  on  bromination  and  subsequent  removal  of  the  bromine  by 
zinc,  the  authors  are  of  the  opinion  that  only  two  of  the  four 
possible  stereoisomeric  linoleic  acids  occur,  at  least  in  important 
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amounts,  in  linoleic  acid  as  usually  prepared.  The  most  probable 
structures  for  this  pair  of  isomerides  are  shown  below. 

CH3-[CH2]4-CH  CH3-[CH2]4-CH 

ch-ch2-ch  h-c-ch2-ch 

CH-[CH2]7-C02H  C02H-[CH2]7-CH 

W.  G. 

Chemistry  of  the  Sugars.  III.  H.  Klliani  (. Ber .,  1922, 
55,  [B],  493—505;  cf.  A.,  1921,  i,  304;  this  vol.,  i,  223).— The 
lengthening  of  the  carbon  chain  of  aldoses  by  the  hydrocyanic 
method  has  hitherto  been  possible  at  only  one  end  of  the  chain. 
The  comparatively  ready  accessibility  of  Z-mannohepturonic  acid 
has  now  rendered  it  possible  to  lengthen  the  other  end. 

[With  Aug.  Wingler.] — The  lactone  of  Z-mannohepturonic 
acid  is  converted  by  hydrocyanic  acid  and  ammonia  in  aqueous 
solution  into  the  salt,  NH2-C0-[CH(0H)]6-C02-NH4,  microscopic 
leaflets,  m.  p.  about  192°  (decomp.)  after  darkening  at  about  180°, 
the  yield  being  about  60%  of  that  theoretically  possible.  The 
product  is  hydrolysed  by  boiling  N /2 -potassium  hydroxide  solution, 
thus  giving  the  potassium  salt,  C02K-[CH(0H)]6-C02K,H20,  micro¬ 
scopic,  lustrous  leaflets,  from  which  the  following  salts  are  obtained 
by  double  decomposition  :  calcium  salt  (+3*5H20),  which  is 
almost  insoluble  in  water ;  zinc  salt  (4~2H20),  microscopic  granules  ; 
cadmium  salt  (+5H20);  lead  salt,  anhydrous  granules;  normal 
quinine  salt  (+3H20),  small,  lustrous  needles,  m.  p.  201°;  normal 
brucine  salt  (  +  9H20),  m.  p.  (anhydrous)  170 — 171°  (decomp.). 
The  calcium  salt  is  transformed  by  the  calculated  quantity  of 
oxalic  acid  into  the  oc-galaoetanehexol-di-acid, 

C02H-[CH(0H)]6-C02H,2H20, 

well-defined,  prismatic  plates,  decomp.  200°  after  darkening  at 
about  190°.  The  corresponding  monolactone  is  most  readily  pre¬ 
pared  by  decomposing  the  lead  salt  with  hydrogen  sulphide  in 
the  presence  of  water  and  evaporation  of  the  filtrate  at  60 — 70° ; 
it  crystallises  in  microscopic  prisms  without  definite  melting  point. 
The  dilactone ,  short  prisms,  decomp.  200°,  which  dissolve  sparingly 
in  water,  is  obtained  by  dissolving  the  calcium  salt 
in  warm  dilute  hydrochloric  acid  and  concentrating 
the  solution  at  55° ;  it  does  not  reduce  Fehling’s 
solution.  From  its  mode  of  production,  two  con¬ 
figurations  are  possible  for  the  dibasic  acid  for  which, 
by  reason  of  its  optical  inactivity,  the  annexed  sym¬ 
metrical  formula  is  adopted.  Drastic  reduction  of  the 
dicarboxylic  acid  by  means  of  hydriodic  acid  should 
lead  to  the  formation  of  sebacic  acid,  which,  up  to 
the  present,  has  not  been  thus  isolated,  an  amorph¬ 
ous,  apparently  unsaturated,  acid  being  obtained  in  its 
place. 

The  dilactone  gives  a  diphenyihydrazide ,  C20H26O8N4,  colourless, 
microscopic  leaflets,  m.  p.  285 — 286°,  after  becoming  discoloured 
at  250°. 

[With  Aug.  Wingler.] — The  following  derivatives  of  Z-manno- 


co2h 

H-C-OH 

H-C-OH 

HO-C-H 

HO-C-H 

H-C-OH 

H-C-OH 

C02H 
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hepturonic  acid  have  been  prepared :  phenylhydrazone-phenyl- 
hydrazide ,  C19H2406N4,  colourless,  microscopic  leaflets,  m.  p.  199° 
(from  the  lactone  of  Z-mannohepturonic  acid  and  four  molecular 
proportions  of  phenylhydrazine  in  aqueous  acetic  acid  solution 
at  the  atmospheric  temperature) ;  phenylosazone-phenylhydrazide , 
yellow  needles,  m.  p.  203—204°  (from  the  same 
mixture  as  used  for  the  preceding  compound,  but  in  boiling  solution) ; 
p -nitrophenylhydrazone,  long,  intensely  yellow,  coarse  needles, 
m.  p.  167°  (decomp.)  when  rapidly  heated;  semicarbazon'e,  micro¬ 
scopic  crystals,  m.  p.  174 — 175°  (decomp.). 

Z-Mannohepturonic  acid  behaves  as  an  aldose  towards  iodine 
and  sodium  hydroxide  solution;  it  is  interesting  to  note  that 
ketonic  sugars  which  contain  a  terminal  methyl  group  adjacent 
to  CH(OH)  or  CO  appear  to  react  similarly  (cf.  the  production 
of  iodoform  from  lactic  or  lsevulinic  acid). 

Polyhydroxy- acids  are  converted  into  their  lactones  with  very 
varying  degrees  of  readiness ;  many  examples  are  quoted  and 
discussed,  but  it  does  not  seem  possible  at  present  to  give  a  satis¬ 
factory  explanation  of  the  observed  facts. 

P-Galaheptonic  acid  is  oxidised  by  nitric  acid  to  the  monolac¬ 
tone  of  fi-galaheptanepentoldi-acid ,  well-defined  crystals  which  darken 
between  145°  and  180°  without  actually  melting.  It  could  not 
be  converted  into  a  di-lactone.  The  salts  of  the  corresponding 
dibasic  acid  appear  to  have  little  tendency  towards  crystallisation. 

It  is  considered  that  Bergmann’s  recently  proposed  definition 
of  a  sugar  (this  vol.,  i,  227)  lays  too  great  emphasis  on  osazone 
formation,  and  it  is  pointed  out  that,  according  to  it,  ordinary 
sucrose  would  no  longer  be  regarded  as  a  sugar.  H.  W. 

Mutarotation  of  Dextrose  under  the  Influence  of  Sodium 
Chloride.  Hans  Murschhatjser  ( Biochem .  Z .,  1921,  125, 
158 — 178). — Addition  of  pure  sodium  chloride  to  dextrose  solution 
undergoing  mutarotation  causes  an  increase  of  the  velocity  of 
mutarotation  inversely  proportional  to  the  increase  of  concen¬ 
tration  of  the  salt.  Impurities  in  sodium  chloride  influence  the 
velocity  constant  considerably.  Ordinary  cooking  salt  almost 
doubles  the  constant,  whilst  a  fused,  analytically  pure  sodium 
chloride  showed  an  eight-fold  increase  due  to  development  of 
alkali.  H.  K. 

The  Influence  of  Sodium  Chloride  on  the  Mutarotation  of 
Dextrose  in  Hydrochloric  Acid  Solution.  I.  Hans  Mtjrsch- 
iiauser  (Biochem.  Z 1921,  126,  40 — 54).* — In  decinormal  hydro¬ 
chloric  acid  solution,  the  velocity  constants  for  the  mutarotation 
of  dextrose  show  an  increase  proportional  to  the  concentration 
of  sodium  chloride  in  the  solution.  H.  K. 

The  Influence  of  Dextrose  on  the  Dialysis  of  Sucrose 
through  a  Parchment  Membrane.  The  Possibility  of  the 
Separation  of  Dextrose  from  Sucrose  by  Dialysis.  Leon  A. 
Congdon  and  Harry  R.  Ingersoll  (J.  Amer .  Chem.  Soc .,  1921, 
43,  2588 — 2597). — In  mixtures  of  dextrose  and  sucrose,  the 
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influence  of  dextrose  on  the  dialysis  of  sucrose  is  of  such  a  character 
as  to  keep  the  ratio  of  the  percentage  of  original  dextrose  to  per¬ 
centage  of  original  sucrose  dialysed  approximately  constant  at 
about  2*5  :  1,  irrespective  of  the  concentration  of  the  sucrose, 
provided  that  the  concentration  of  the  dextrose  is  not  less  than 
2%  and  the  time  of  dialysis  has  exceeded  three  hours.  In  solutions 
containing  less  than  2%  of  dextrose,  the  dextrose  dialyses  at  a 
much  greater  rate  and  at  a  dextrose  concentration  of  0*125%  the 
above  ratio  becomes  5:1.  With  such  a  dilute  solution  of  dextrose 
containing  6*25%  of  sucrose  it  was  found  that  the  whole  of  the 
dextrose  was  removed  after  fifty-one  hours’  dialysis.  W.  G. 

An  Improved  Method  for  Preparing  Raffinose.  E.  P. 

Clark  (,/.  Amer.  Chem.  Soc.,  1922,  44,  210 — 213;  cf.  Hudson  and 
Harding,  A.,  1914,  i,  1166). — In  this  improved  method  the  cotton¬ 
seed  meal  is  extracted  by  percolation,  which  must  be  done  quickly. 
The  extract  is  purified  by  treatment  with  basic  lead  acetate  and 
the  excess  of  lead  is  removed  by  the  addition  of  oxalic  acid.  The 
sugar  is  then  thrown  out  of  solution  as  the  insoluble  calcium 
rafiinosate.  To  regenerate  the  raffinose,  this  compound  is  decom¬ 
posed  with  carbon  dioxide  as  in  the  manufacture  of  sucrose.  The 
resulting  solution  is  evaporated  under  diminished  pressure  until 
it  contains  70 — 75%  of  total  solids  and  then  the  raffinose  is  caused 
to  crystallise  out  by  the  addition  of  alcohol.  A  simple  stirring 
device  for  the  rapid  and  convenient  carbonation  of  the  raffinosate 
is  described.  W.  G. 

Xylan.  E.  Salkowski  (Z.  physiol.  Chem.,  1921,  117,  48 — 
60). — Improvements  in  the  author’s  method  of  preparation  of 
xylan  (A.,  1902,  i,  293)  are  described.  The  formula,  C10H18O9, 
previously  given  to  xylan,  is  replaced  by  C5H804.  On  hydrolysis, 
xylan  takes  up  one  molecule  of  water  and  is  converted  into  xylose. 
A  factor  is  introduced  for  calculating  xylose  from  the  cuprous 
oxide  obtained  on  heating  with  Fehling’s  solution.  S.  S.  Z. 

Sulphur  in  Agar.  Carl  Neuberg  and  Heinz  Ohle  (Biochem. 
Z.,  1921,  125,  311 — 313). — Preliminary  observations  pointing  to 
the  existence  of  sulphur  in  organic  combination  in  agar.  Hydrogen 
sulphide  is  evolved  by  bacterial  action  and  hydrolysis  sets  free 
sulphuric  acid.  H.  K. 

The  Chang©  of  Glycogen  under  the  Influence  of  Light. 

Gustav  Bayer  (Biochem.  Z.,  1921,  124,  97 — 99). — Glycogen 
exposed  to  sunlight  becomes  insoluble  in  water.  From  its  reactions 
the  author  considers  this  to  be  due  either  to  a  polymerisation  or  to 
a  physical  alteration  of  the  surface  of  the  glycogen  whereby  the 
hydrophilic  sol-forming  surface  layers  are  transformed  into  a 
dehydrated  form  which  can  no  longer  show  imbibition.  H.  K. 

Cellulose  Acetate  from  Wood  Cellulose.  Erik  Hagglund, 
Nils  Lofmann,  and  Eduard  Farber  (Cellulosechemie,  1922,  3, 
13 — 19). — Cellulose  extracted  from  sawdust  by  the  action  of  40% 
hydrochloric  acid  is  not  a  suitable  material  for  the  preparation  of 
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cellulose  acetate.  With  sulphite  wood  pulp,  satisfactory  products 
can  be  obtained  after  a  suitable  preliminary  treatment.  Dehydr¬ 
ation  of  the  cellulose  by  heating  with  acetic  acid  and  acetic  anhydride 
is  unfavourable  to  the  acetylation  process ;  traces  of  water  are 
favourable.  The  best  products  were  obtained  by  the  following 
procedure  :  5  grams  of  sulphite  cellulose  are  subjected  to  a  pre¬ 
liminary  treatment  with  20  grams  of  acetic  acid  (100%),  0*5  gram 
of  water,  and  0*5  gram  of  sodium  hydrogen  sulphate  at  50 — 70° 
for  seventeen  hours ;  25  grams  of  acetic  anhydride  are  added  to 
the  cooled  mixture,  the  temperature  not  being  allowed  to  rise  above 
60°.  When  the  cellulose  has  dissolved,  the  reaction  is  completed 
by  warming  at  70°  for  about  half  an  hour;  5*5 — 6  c.c.  of  water 
are  then  added  and  the  viscous  solution  is  digested  at  50°  for  sixty- 
five  to  seventy  hours  in  order  to  obtain  a  cellulose  acetate  which 
is  soluble  in  acetone  and  insoluble  in  chloroform.  J.  F.  B. 

The  Solubility  of  Cellulose  Acetate  in  the  Salts  of  the  Alkali- 
and  Alkaline-earth  Metals.  K.  Schweiger  (Z.  physiol .  Chem ., 

1921,  117,  61 — 66). — The  solubility  of  various  preparations  of 
cellulose  acetate  in  concentrated  solutions  of  a  number  of  the  above 
salts  is  given.  With  concentrated  salt  solutions,  there  is  no  scission 
of  the  acetyl  groups,  but  the  cellulose  molecule  is  degraded. 

s.  s.  z. 

Constitution  of  Pine  Lignin.  II.  Peter  Klason  ( Ber ., 

1922,  55,  [jB],  448 — 455).— It  has  been  shown  previously  that 

a-lignin,  is  the  main  constituent  of  pine  wood.  Since 

it  contains  an  acetyl  group  which  is  eliminated  as  acetic  acid  during 
the  sulphite  treatment,  the  residue,  C^H^Og,  must  be  present  in 
a-lignosulphonic  acid.  The  homogeneity  of  calcium  a-ligno- 
sulphonate  is  established  by  the  uniformity  of  the  specimens  of 
the  p-naphthylamine  salt  obtained  from  it  by  fractional  precipi¬ 
tation  with  p-naphthylamine  hydrochloride.  In  course  of  time 
the  sulphite  liquors  deposit  gypsum  and  darken  in  colour  and  then 
give  a  p-naphthylamine  salt  containing  a  less  sulphur  content 
than  is  normal,  thus  confirming  the  author’s  view  that  the  presence 
of  calcium  inhibits  the  formation  of  free  lignosulphonic  acid  during 
the  boiling  process  and  that  the  occurrence  of  the  latter  is  the 
cause  of  the  so-called  “  black  boiling.”  The  following  salts  have 
been  prepared  :  a -naphthylamine  ^lignosulphonate , 

C2qH2o06,H2S03,CioH7NH2, 

a  yellowish -white  precipitate  which,  in  contrast  to  the  J3 -naphthyl- 
amine  derivative,  is  not  a  cyclic  compound ;  $ -naphthylamine 

cc-methyllignosulphonate,  C31H3108NS,  an  internal  salt ;  p- naphthyl- 
amine  salt  from  ammonium  a-lignosulphonaie, 

C2oH2o06JH2S03,CioH7-NH2,NH3  ; 

P-naphthylamine  salt  from  a-ligno-oximesulphonate, 

2C20H20O6,2H2Sa3,2C10H7-NH2,NH2-OH,5H2O, 
and  the  corresponding  semicarbazide  compound, 

2C20H20O6,2H2SO3,2Ci0H7-KH2,NH3*CO-NH-NH2,5H2O, 
the  composition  of  which  indicates  that  the  acid,  at  any  rate  in 
its  salt,  has  double  the  molecular  weight  ascribed  to  it  previously. 
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a-Lignosulphonic  acid  is  oxidised  by  hydrogen  peroxide  at  the 
atmospheric  temperature,  and  the  product  is  precipitated  as  the 
a -naphthylamine  salt,  C40H38OnN3S,  the  composition  of  which 
indicates  that  the  aldehydic  has  become  oxidised  to  the  carboxyl 
group  and  a  methylene  to  the  ketonic  group.  (3-Naphthylamine 
oc-lignosulphonate  can  be  acetylated  by  means  of  acetic  anhydride, 
two  acetyl  groups  being  introduced  thereby  into  the  molecule, 
thus  proving  the  presence  of  two  hydroxyl  groups  one  of  which 
can  be  methylated,  and  is  therefore  united  to  the  benzenoid  nucleus, 
whereas  the  other  is  more  positive  in  character  and  is  hence  attached 
to  a  more  aliphatic  group.  These  observations,  coupled  with  the 
behaviour  of  a-lignosulphonic  acid  towards  hydrogen  peroxide,  lead 
the  author  to  propose  the  annexed  modified  formula  for  a-lignin  : 


CH:C(OMe)-C- 


o-c - c: 


ch - c-ch:ch-cho 


CH.-CH, — C-CH2-C(OH)C(OAc)-C(OMe)-CH 


H.  W. 


Lignin.  I  and  II.  Karl  H.  A.  Melander  ( Cellulosechemie , 

1921,  2,  41 — 43,  69 — 73;  cf.  A.,  1921,  i,  849). — Among  the  pro¬ 

ducts  obtained  by  the  addition  of  sodium  chloride  to  waste  sulphite 
liquors  is  the  sodium  salt  of  an  a-ligninsulphonic  acid.  One  hundred 
grams  of  the  crude  product,  containing  about  27%  of  sodium 
chloride,  yield  about  25  grams  of  the  free  acid;  the  sodium  salt 
contains  2*96 — 3*78%  Na  and  4*41 — 5*10%  S.  The  acid  is  pre¬ 
cipitated  by  aromatic  bases,  the  o-toluidine  salt  being  particularly 
examined.  Analysis  gave  results  which  indicated  formulae  varying 
from  C31H34O10  to  for  lignin;  the  latter  substance  was 

shown  to  contain  an  acetyl  group.  The  products  analysed  were, 
however,  admittedly  mixtures.  Chemical  Abstracts. 

Methylation  of  Lignin.  E.  Heuser,  R.  Schmitt,  and  L. 
Gunkel  ( Cellulosechemie ,  1921,  2,  81 — 86). — Lignin  obtained  by 
the  action  of  hydrochloric  acid  (d  1*2)  on  sawdust,  when  treated 
with  methyl  sulphate  and  sodium  hydroxide,  gave  96%  of  methyl- 
lignin  (methoxyl  content,  20*65%,  increasing  by  repeated  methyl¬ 
ation  to  26*29%).  The  methoxyl  content  is  completely  removed 
only  by  repeated  treatment  with  hydrochloric  acid  in  a  sealed 
tube,  when  a  product  is  obtained  containing  67*45 — 69*30%  C 
and  4*16 — 4*50%  H.  Methyllignin  prepared  from  this  substance 
contained  only  5*79%  of  methoxyl.  A  sodium  hydroxide  solution 
of  lignin,  prepared  at  170°  in  an  autoclave,  when  methylated  with 
methyl  sulphate  had  a  methoxyl  content  of  24*7%. 

Chemical  Abstracts. 

Derivatives  of  Straw  Lignin.  F.  Paschke  ( Cellulosechemie , 

1922,  3,  19 — 21 ;  cf.  A.,  1921,  i,  772). — Derivatives  have  been 
prepared  from  lignin  obtained  by  the  digestion  of  straw  with 
sodium  carbonate  and  having  a  composition  corresponding  with 
C4oH45013.  With  phenylhydrazine,  on  heating,  a  violent  reaction 
takes  place  and  formation  of  aniline,  water,  and  ammonia.  The 
yield  of  ligninphenylhydrazone,  CggHgyNgO^,  is  80%;  it  is  soluble 
in  alcohol,  acetone,  and  tetrachloroethane,  the  solutions  drying  in 
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the  form  of  a  brown  varnish  film.  With  nitrosodimethylaniline 
(1  part),  lignin  (1*5  parts),  concentrated  hydrochloric  acid  (1  part), 
and  acetic  acid  (50  parts),  on  boiling  for  two  hours,  a  condensation 
product  is  obtained  having  the  properties  of  a  dyestuff,  lignocyanin , 
Ci04H10iN16O26,  analogous  to  gallocyanin  and  dyeing  silk  directly 
from  dilute  acetic  acid  solutions,  cotton  only  when  mordanted; 
the  colour  is  brownish- violet.  By  the  prolonged  action  of  sulphuryl 
chloride  at  the  ordinary  temperature,  a  product  containing  12*22% 
of  chlorine  and  11*04%  of  sulphur  is  obtained;  with  sulphuryl 
chloride  at  100°  under  pressure,  the  resulting  product  contains 
38*22%  of  chlorine  and  no  sulphur;  both  products  are  free  from 
methoxyl  groups;  the  solutions  of  the  latter  dry  as  a  varnish. 
With  phosphorus  pentachloride  dissolved  in  excess  of  tetrachloro- 
ethane,  lignin  reacts  violently  with  formation  of  a  compound 
containing  19*18%  of  chlorine,  corresponding  with  the  formula 


^38-^46^15^5* 

varnish. 


This  compound  also  gives  solutions  which  dry  to  a 

J.  F.  B. 


Synthesis  of  the  Humic  Acids.  Wilhelm  Eller  (Brennstoff 
Chem .,  1922,  3,  49—52  and  55—56;  cf.  A.,  1920,  i,  733).— Pole¬ 
mical.  The  author  maintains  that  the  humic  acids  contain  a 
benzene  nucleus,  are  closely  related  to  the  substances  prepared  by 
him  by  the  oxidation  of  phenols  in  alkaline  solution,  and  are  not 
derivatives  of  furan  as  suggested  by  Marcusson  (A.,  1921,  i,  313; 
ii,  590)  and  by  Jonas.  G.  F.  M. 

Natural  and  Artificial  Humic  Acids.  K.  G.  Jonas  (Brenn¬ 
stoff  Chem.,  1922,  3,  52 — 55). — Polemical.  The  author  contends 
that  Eller’s  synthetic  products  do  not  resemble  the  naturally 
occurring  humic  acids.  G.  F.  M. 

Complex  Metallic  Ammines.  VII.  Conductivities  of 
Diethylenediaminecobaltic  Bromides.  James  Cooper  Duff 
(T.,  1922,  121,  450—454). 

Constitution  of  Glutamine.  H.  Thierfelder  (Z.  physiol. 
Chem.,  1921,  114,  192 — 198;  cf.  Johnson  and  Guest,  A.,  1912, 
i,  316). — l-Acetyl-2-thiohydantoin-5-propionamide  prepared  from 
^-glutamine  and  potassium  thiocyanate  has  m.  p.  209°  and  on 
hydrolysis  yields  2 -thiohydantoin- 5 -propionic  acid.  The  latter 
compound  on  treatment  with  chloroacetic  acid  was  converted  into 
hydantoin-5-propionic  acid.  Owing  to  this  reaction,  which  is 
characteristic  of  the  a- amino -acids,  the  author  ascribes  the  following 
formula  to  glutamine  :  NH2*C0,CH2,CH2-CH(NH2)*C02H. 

s.  s.  z. 


Cystine.  Alice  R.  Thompson  Merrill  (J.  Amer.  Chem.  Soc., 
1921,  43,  2688 — 2696). — In  the  preparation  of  cystine  from  wool 
by  hydrolysis  with  hydrochloric  acid,  the  yield  is  materially  in¬ 
creased  by  boiling  for  twelve  hours  instead  of  three.  The  zone  of 
hydrogen-ion  concentration  most  favourable  for  the  precipitation 
of  the  cystine  from  the  ^resulting  solution  is  10~3  to  10-6,  and  in 
order  to  obtain  the  cystine  free  from  tyrosine  it  is  advisable  to 
precipitate  it  from  a  solution  having  a  concentration  of  about  10-3. 
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Using  sodium  acetate  as  a  buffer  in  the  hydrolysed  wool  solution, 
it  was  found  that  when  the  maximum  yield  of  cystine  was  obtained 
the  hydrogen-ion  concentration  was  10-4.  The  highest  yield  of 
cystine  thus  obtained  was  5-2%  of  the  weight  of  the  wool  taken. 
For  the  purification  of  crude  cystine,  its  solution  may  be  decolorised 
by  norit  which  has  been  previously  boiled  with  dilute  hydrochloric 
acid,  and  in  that  case  very  little  of  the  cystine  is  absorbed.  W.  G. 

Synthesis  of  2-Hexosamic  Acids  and  2-Hexosamines. 

P.  A.  Levene  ( Biochem .  Z .,  1921,  124,  37 — 83). — A  detailed 
summary  of  work  previously  published  by  the  author  and  his 
co-workers  on  this  subject  (A.,  1915,  i,  601,  782,  944;  1916, 
i,  203,  712,  713;  ii,  3;  1917,  i,  633;  1918,  i,  530,  532; 

1919,  i,  475,  476;  1921,  i,  318).  H.  K. 


Monochlorocarbamide.  Preparation  of  Chlorohydrins  by 
its  Action  on  Ethylenic  Hydrocarbons.  Andre  Detceuf 
(Bull  Soc.  chim .,  1922,  [iv],  31,  169—176;  176—181;  cf.  this 
vol.,  i,  236). — The  results  obtained  by  using  the  method  previously 
described  (loc.  cit.)  with  different  ethylenic  hydrocarbons  are 
detailed.  With  amylene,  the  product  is  the  chlorohydrin  of 
amylene  glycol,  OH*CMe2’CHMeCl,  which,  when  heated  at  130° 
with  anhydrous  oxalic  acid,  gives  chloroamylene  and  with  alcoholic 
potassium  hydroxide  yields  amylene  oxide.  When  warmed  with 
aniline,  the  chlorohydrin  gives  methyl  ^opropyl  ketone.  gy-Di- 
methylbutylene  gives  with  chlorocarbamide  $-chloro-y-hydroxy- 
$y-dimethylbutane.  A^-Hexene  yields  $-chloro-y-hydroxyhexane. 
e-Methyl-Aa -hexene  yields  a -chloro-fi-kydroxy-e-methylhexane,  b.  p. 
97 — 98°/23  mm.,  d°  1-044 ;  nu  1-45662.  On  oxidation  with  chromic 
acid,  it  gives  a-chloro-e-methylhexan-p-one,  b.  p.  118°/40  mm. 
A^-Octene  yields  fi-chloro-y-hydroxyoctane,  b.  p.  99 — 110°/14  mm. ; 
d°  1-001;  n 19  1-45232.  On  oxidation,  it  yields  a -chloroethyl  pentyl 
ketone ,  b.  p.  92°/16  mm.,  giving  a  semicarbazone ,  m.  p.  145°.  With 
alcoholic  sodium  hydroxide,  this  chlorohydrin  gives  (3y -octene  oxide , 

b.  p.  70 — 75°/18  mm.;  d18  0-858;  n18 


1-42085. 

With  cyclic  hydrocarbons,  the  following  results  were  obtained. 
Styrene  yielded  a -chloro-$-hydroxy-$-phenylethane,  b.  p.  128°/17 
mm.;  d°  1-225;  n17  1-55405,  which  with  sodium  ethoxide  gave 
ethyl  $-Jiydroxy-$-phenylethyl  ether ,  b.  p.  240 — 245° /7 60  mm. ; 
d°  1-054.  q/cfoHexene  yielded  \-chloro-2-hy  dr  oxy  cyclohexane,  b.  p. 
84 — 85°/16  mm.;  m.  p.  8°;  d°  1-138;  n20  1*49097,  which  with 
potassium  hydroxide  in  anhydrous  ether  gave  cyclohexyl  oxide. 
Under  similar  conditions,  menthene  gave  the  chlorohydrin  of  men - 
thene  glycol,  b.  p.  120— 125°/ 14  mm. ;  d°  1*063 ;  n20  1-48422. 

Camphene  gave  the  chlorohydrin  of  camphene  glycol,  m.  p.  96°;  b.  p. 
125 — 130°/14  mm.  Its  constitution  is  shown  by  its  behaviour  to  be 

— CMe2 

CH, 


ch2-ch- 


w:g. 
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Guanidonium  Salts.  W.  Marckwald  and  F.  Struwe  ( Ber ., 
1922,  55,  [5],  457 — 463). — Guanidonium  chlorate  and  perchlorate 
have  been  described  by  Marckwald  (D.R.-P.  309297,  309298)  as 
powerful  explosives  (cf.  Mannelli  and  Bernardini,  Brit.  Pat.  155627). 
The  latter  is  obtained  readily  by  heating  a  mixture  of  equivalent 
amounts  of  dicyanodiamide  and  ammonium  perchlorate  at  160°, 
and  thus  forms  a  convenient  initial  material  for  the  preparation 
of  guanidine,  the  following  salts  of  which  are  now  described. 
Guanidonium  thiosulphate  (from  an  alcoholic  solution  of  guani¬ 
donium  perchlorate  and  saturated  aqueous  potassium  thiosul¬ 
phate),  (CN3H6)2S203,H20 ;  guanidonium  sulphite ,  (CN3H6)2S03,  a 
colourless,  crystalline  compound ;  guanidonium  hydrogen  sul¬ 
phide ,  (CN3H6)HS,H20,  yellow  leaflets ;  guanidonium  xanthate , 
CNgHg'S'CS’OEt,  pale  yellow  crystals,  m.  p.  113°;  guanidonium 
borate ,  (CN3H6)2B407,5H20,  colourless  crystals;  guanidonium  stan- 
nate ,  (CN3H6)2Sn03,3H20,  long,  lustrous  crystals ;  guanidonium 
metasilicate ,  (CN3H6)2Si03,£H20 ;  guanidonium  formate,  m.  p. 
70 — 75°;  guanidine  nitromethane ,  CN3H3,CH3*N02,  small,  colour¬ 
less  needles ;  guanidonium  phenoxide ,  CN3H6*OPh,  colourless 
crystals,  m.  p.  67°;  guanidonium  p-tolyloxide,  m.  p.  147 — 150°; 
guanidine  benzenesulphonamide ,  CN3H5,NH2*S02Ph,  m.  p.  183° 
(decomp.) ;  guanidine  phthalimide ,  CN3H5*NH!(CO)2IC6H4,  m.  p. 
176 — 179°  (decomp.). 

Guanidine  has  been  obtained  in  the  solid  state  by  mixing  alcoholic 
solutions  of  guanidonium  perchlorate  and  potassium  hydroxide, 
removal  of  precipitated  potassium  perchlorate  and  concentration 
of  the  solution  in  a  vacuum  at  30 — 35°;  the  product  contains 
92*73 — 99*55%  of  guanidine  and  melts  somewhat  indefinitely  at 
about  50°.  It  has  been  described  by  Veley  (T.,  1908,  93,  652)  as 
a  weak  base,  but  his  observations  are  not  in  harmony  with  those 
of  Ostwald  or  of  Morrell  and  Bellars  (T.,  1907,  91,  1012).  It  is 
now  found  that  solutions  of  guanidonium  hydroxide  behave  like 
those  of  the  alkali  hydroxides  towards  solutions  of  metallic  salts ; 
the  strength  of  the  base  is  established  in  addition  by  its  ability  to 
form  stable  salts  with  very  weak  acids.  H.  W. 

Pyrofulmin,  a  Decomposition  Product  of  Mercury  Ful¬ 
minate.  Langhans  (Z.  ges.  Schiess.  u.  Sprengstoffw .,  1922,  17, 
9 — 11,  18 — 21,  26 — 28). — Mercury  fulminate  is  completely  changed 
into  a  non-explosive  substance  by  heating  at  90°  for  about  one 
hundred  hours.  The  product  is  yellowish -brown  and  shows  the 
unchanged  crystalline  form  of  mercury  fulminate.  The  change 
can  be  followed  by  determining  the  mercury  in  the  substance 
electrolytic  ally.  A  gradual  rise  takes  place  from  70*42%  (the 
value  for  the  pure  fulminate)  to  between  74  and  76*6%  in  the 
non- explosive  substance,  which  is  named  pyrofulmin.  Pyrofulmin 
is  insoluble  in  water  and  in  the  usual  organic  solvents,  and  is  neutral 
to  litmus.  It  swells  up  on  heating,  giving  off  white,  choking 
vapours.  Its  content  of  mercury  is  not  constant,  but  never  exceeds 
76*6%,  nitrogen  9*88%,  carbon  6*21%,  oxygen  7*51%.  The  loss 
of  weight  of  the  fulminate  on  heating  therefore  consists  mainly  of 
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carbon  and  oxygen.  Pyrofulmin  is  probably  not  a  definite  com¬ 
pound.  Its  reactions  point  to  its  being  a  mixture  of  mercuric 
oxycyanide,  Hg(OCN)*CN,  with  a  little  mercuric  oxide. 


Solubility  of  Potassium  Ferrocyanide  in  Water.  Ice  Curve 
and  Cryohydric  Point.  E.  Eabris  ( Gazzetta ,  1921,  51,  ii, 
374 — 380). — The  solubility  of  potassium  ferrocyanide  in  grams  of 
the  salt  per  100  grams  of  water  between  0°  and  100°  is  represented 
by  two  almost  rectilinear  curves  meeting  at  80°.  This  temperature 
is  given  in  Landolt’s  tables  as  the  transformation  point  of  the 
hydrate,  K4Fe(CN)6,3H20  into  K4Fe(CN)6,£H20,  but  evidence  of 
this  transformation  is  obtainable  neither  by  the  dilatometric 
method  nor  by  analysis  of  the  solid  phase.  The  author  has  traced 
the  freezing-point  curve,  the  cryohydric  point  being  —1*58°, 
which  corresponds  with  the  concentration  13T  grams  of  the 
anhydrous  salt  per  100  grams  of  water.  T.  H.  P. 


Symmetrical  Diisopropylhydrazine  and  its  Derivatives. 

Harry  L.  Lochte,  James  R.  Bailey,  and  William  A.  Noyes 
(J.  Amer.  Ghem .  Soc .,  1921,  43,  2597 — 2603). — Dimethylketazine 
may  readily  be  reduced  by  means  of  colloidal  platinum,  using 
Skita’s  method  (cf.  A.,  1913,  i,  53,  54),  and  a  yield  of  more  than 
90%  of  s-dmopropylhydrazine  is  obtained  provided  there  is 
enough  hydrochloric  acid  present  to  neutralise  the  base  formed. 
s-Diisopropylhydrazine,  CHMe2*NH*NH*CHMe2,  is  a  pale  straw- 
coloured  liquid,  b.  p.  124— 124*5°/740  mm. ;  <1*4087;  df  0*7712, 
giving  a  hydrochloride ,  m.  p.  198°  (corr.),  an  oxalate ,  and  crystalline 
condensation  products  with  potassium  cyanate  and  phenylcarb- 
imide.  With  phenylthiocarbimide,  it  yields  diisopropylphenylthio- 
semicarbazide ,  CHMe2,NH*N(CS*NHPh)*CHMe2,  m.  p.  129*5°  (corr.). 

W.  G. 


The  Preparation  of  Mercury  Dialkyl  Compounds  from  the 
Grignard  Reagent.  C.  S.  Marvel  and  V.  L.  Gould  (J.  Amer. 
Ghem.  Soc.,  1922,  44,  153 — 157). — The  reaction  between  an  excess 
of  the  Grignard  reagent  and  a  mercuric  haloid  furnishes  a  very 
satisfactory  method  for  the  preparation  of  mercury  dialkyl  com¬ 
pounds,  provided  the  proper  precautions  are  observed.  Any 
unchanged  magnesium  must  be  removed  from  the  Grignard  reagent 
before  adding  the  mercuric  haloid,  and  after  the  whole  of  the 
mercuric  haloid  has  been  added,  the  mixture  must  be  boiled  for 
ten  to  twelve  hours  to  complete  the  reaction.  The  following  com¬ 
pounds  have  been  prepared  by  this  method :  mercury  dimethyl, 
b.  p.  92°/740  mm.  (corr.) ;  mercury  diethyl,  b.  p.  97 — 99°/125  mm. ; 
mercury  dipropyl,  b.  p.  81 — 84°/19  mm. ;  mercury  ditsopropyl, 
b.  p.  119 — 121°/125  mm. ;  mercury  dibutyl,  b.  p.  120 — 123°/23  mm. 
When  a  magnesium  alkyl  bromide  reacts  with  an  excess  of  mercuric 
chloride,  a  mixture  of  mercury  alkyl  chloride  and  bromide  is  ob¬ 
tained.  To  obtain  each  of  these  compounds  pure,  the  halogen  of 
the  alkyl  haloid  must  be  the  same  as  that  of  the  mercuric  salt. 

W.  G. 
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Mixed  Organometallic  Compound  of  Aluminium.  V. 

Thomas  ( Compt .  rend.,  1922,  174,  464 — 465). — Aluminium  when 
left  in  contact  for  a  long  time  with  methylene  iodide  in  the  absence 
of  a  solvent  reacts  with  it  without  any  appreciable  evolution  of 
gas,  the  mixture  ultimately  setting  solid.  A  white,  crystalline 
compound  was  obtained  which  it  was  not  possible  to  purify,  as  it 
was  highly  reactive.  If  the  aluminium  and  methylene  iodide  are 
allowed  to  react  in  the  presence  of  anhydrous  ether,  a  gas  is  evolved 
which  is  absorbed  by  bromine  and  attacked  by  permanganate. 
The  gas  has  the  formula  (CH2)n,  but  apparently  is  not  ethylene. 
The  solid  product  of  the  reaction  in  ether  is  also  highly  reactive. 

There  is  some  indication  that  other  metals,  and  in  particular 
lead,  are  also  capable  of  attacking  methylene  iodide  in  the  absence 
of  a  solvent  without  any  gas  being  evolved.  W.  G. 

Kinetics  of  Open  Saturated  Chains  of  Carbon  Atoms  in 
Relationship  to  the  Baeyer  Strain  Theory.  Z.  Wojnicz- 

Sianozencki  (Boczniki  Ghemji,  1921,  1,  244 — 275). — It  is  shown 
that  the  kinetics  of  an  open  saturated  chain  of  carbon  atoms  may 
be  treated  by  the  theory  of  probabilities.  If  it  be  admitted  that 
the  limiting  distance  over  which  the  carbon  atom  can  exert  a 
chemical  force  is  not  more  than  2T01  times  that  which  is  normal 
for  the  two  atoms  connected  by  a  single  linking,  then  it  is  shown 
that  the  probability  of  the  formation  of  polymethylene  rings 
containing  various  numbers  of  carbon  atoms  follows  the  order 
£2  ^  £5  >  ^6  '>  £7  >  £3  ^  £4  >  £8’  where  £ n  is  the  probability  of  form¬ 
ation  of  an  w-membered  carbon  ring.  This  indicates  that  the 
double  linking  is  more  easily  formed  than  the  five-membered  ring, 
and  this  more  easily  than  the  six-membered  ring,  and  so  on.  This 
appears  to  be  in  keeping  with  experimental  work,  which  is  often 
contradictory  to  the  usually  adopted  hypothesis.  J.  F.  S. 

[Lignite  Producer  Tar.]  Franz  Fischer  (Ber.,  1922,  55, 
[-B],  505 — 506). — A  criticism  of  Ruhemann’s  recent  communication 
(this  vol.,  i,  22).  H.  W. 

The  Ethylation  of  Benzene  and  Naphthalene.  C.  H.  Milli¬ 
gan  and  E.  Emmet  Reid  (J.  Amer.  Chem.  80c.,  1922,  44,  206 — 
210). — Balsohn’s  method  (cf.  A.,  1879,  785)  for  the  ethylation  of 
benzene  may  be  modified  by  the  introduction  of  high  speed  stirring 
so  that  ethylene  can  be  made  to  react  with  benzene  in  the  presence 
of  aluminium  chloride  at  70 — 90°  so  rapidly  and  completely  that 
this  becomes  a  practical  method  for  the  ethylation  of  benzene. 
A  mixture  of  ethyl-,  diethyl-,  etc.,  up  to  hexaethyl -benzenes  is 
obtained,  but  may  fairly  readily  be  separated  into  its  components. 
If  the  polyethylbenzenes  are  stirred  with  benzene  in  the  presence 
of  the  aluminium  chloride  from  the  previous  reaction,  they  will 
give  up  some  of  their  ethyl  groups  to  the  benzene.  In  a  similar 
way,  naphthalene  may  readily  be  ethylated  by  stirring  it  vigorously 
in  benzene  with  polyethylbenzenes  and  aluminium  chloride  at  80°. 
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The  Influence  of  Nitro-groups  on  the  Reactivity  of  Substi¬ 
tuents  in  the  Benzene  Nucleus.  V.  Heteronucleal  Dinitro- 
derivatives.  Harold  Burton  and  James  Kenner  (T.,  1922, 
121,  489 — 496). 

The  Nitration  of  m-Nitrotoluene.  Oscar  Lisle  Brady 
(T.,  1922,  121,  328—331). 

Some  New  Derivatives  of  Sulphobenzide  [Diphenylsul- 
phone].  Eug.  Grandmougin  (Compt.  rend .,  1922,  174,  393 — • 
395). — In  part  a  recapitulation  of  previous  work  (this  vol.,  i,  251). 
3  :  3'-Diaminosulphobenzide  can  be  converted  into  the  corre¬ 
sponding  halogenated  derivatives  by  the  Sandmeyer  reaction. 
3  :  3'-Dichlorosulphobenzide  has  m.  p.  108°;  3  :  3' -di-iodosulpho- 
benzide  has  m.  p.  158°.  2:  2' -Dinitrosulphobenzide,  m.  p.  189°, 

was  obtained  by  the  oxidation  of  o-dinitrophenyl  sulphide  with 
potassium  dichromate  and  sulphuric  acid.  To  obtain  unsym- 
metrical  derivatives  of  sulphobenzide,  sulphinic  acids  may  be 
condensed  with  chloronitro- derivatives  of  aromatic  hydrocarbons. 
Thus  l-chloro-2  :  4 -dinitrobenzene  and  p-naphthalenesulphinic  acid 
yield  2  :  4 -dinitrophenyl-fi-naphtliylsulplione,  m.  p.  228°.  W.  G. 

Theory  of  Carbonium  Compounds.  F.  Kehrmann  ( Ber ., 
1922,  55,  [B],  507 — 511). — A  reply  to  Hantzsch  (this  vol.,  i,  24, 
25). — The  author  is  not  convinced  of  the  superiority  of  Hantzsclrs 
complex  formulae  over  his  own  quinolide  formulae,  or  of  the  incor¬ 
rectness  of  his  theory  of  the  sexavalency  of  carbon  in  carbonium 
salts  (A.,  1918,  i,  311).  H.  W. 

Elimination  of  Hydrogen  from  Aromatic  Nuclei  and  Union 
of  the  Latter  by  means  of  Aluminium  Chloride.  V.  Ex¬ 
periments  with  Benzil,  Stilbene,  and  Phenanthrene.  B. 

Scholl  and  G.  Schwarzer  ( Ber .,  1922,  55,  \B],  324 — 330;  cf. 
Scholl  and  Seer,  this  vol.,  i,  258). — Phenanthraquinone  is  formed 
in  25%  yield  when  an  intimate  mixture  of  benzil  and  anhydrous 
aluminium  chloride  is  heated  at  120°  during  one  hour ;  in  addition, 
two  substances  are  produced  which  are  soluble  in  sodium  hydroxide 
solution ;  these  have  not  been  examined  fully. 

Stilbene  is  readily  converted  by  aluminium  chloride  into  a 
polymeride  which  softens  at  about  165°  after  previous  darkening 
and  becomes  carbonised  at  a  higher  temperature ;  according  to 
determinations  of  molecular  weight  in  boiling  benzene,  polymeris¬ 
ation  has  not  proceeded  beyond  the  trimeric  stage  (cf.  Liebermann 
and  Mitter,  A.,  1912,  i,  464).  The  substance  is  oxidised  by  potass¬ 
ium  permanganate  or  chromic  acid  in  the  presence  of  glacial  acetic 
acid  without  giving  well-characterised  products ;  it  is  converted 
by  nitric  acid  (d  1*15)  at  150°  into  a  nitrogen-free  mixture  of  acids 

(CgHgOg)*. 

Phenanthrene  is  converted  by  aluminium  chloride  in  the  presence 
of  nitrobenzene  at  the  atmospheric  temperature  into  a  black  mass. 
In  the  presence  of  carbon  disulphide,  on  the  other  hand,  a  yellow, 
amorphous  product,  decomp,  about  225°,  is  obtained  which  is 
not  identical  with  the  substance  derived  from  stilbene.  Its  nature 
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has  not  been  elucidated  fully,  but  it  is  possibly  a  polymeride  of 
phenanthrene,  although  analyses  of  it  agree  better  with  the  com¬ 
position  it  is  readily  converted  by  nitric  acid  into  an 

amorphous  nitro-compound.  H.  W. 

New  Preparation  of  ci/cloAIkylamines.  Alphonse  Mailhe 
(Compt.  rend.,  1922,  174,  465 — 467). — cycloHexanone  gives  with 
hydrazine  hydrate  a  mixture  of  its  hydrazone,  b.  p.  195°,  and  its 
ketazine,  b.  p.  270°.  When  the  mixed  vapours  of  these  two 
substances  are  passed  along  with  hydrogen  over  nickel  at  180° 
an  excellent  yield  of  cyc/ohexylamine  together  with  some  di cyclo- 
hexylamine  is  obtained.  Under  similar  conditions,  o-methylcycifo- 
hexanone  gives  its  hydrazone  and  its  ketazine,  and  these  when 
hydrogenated  together  give  principally  o-methylcyclohexylamine, 
b.  p.  150°;  d"  0*8836;  giving  a  hydrochloride ,  m.  p.  280°.  A  small 
amount  of  di-o-methylcyclohexylamine,  b.  p.  268 — 270°,  giving  a 
hydrochloride ,  m.  p.  226°,  is  also  obtained.  ra-MethylcycZohexanone 
only  gives  its  hydrazone,  b.  p.  215 — 220°,  which  when  hydrogenated 
gives  almost  exclusively  the  primary  amine,  m-methylcyclohexyl- 
amine,  b.  p.  152°/750  mm.;  dj1  0*8956,  giving  a  phenylcarbamide, 
m.  p.  145°.  p-MethylcycZohexanone  gives  its  hydrazone,  b.  p. 
215°,  and  its  ketazine,  b.  p.  280 — 285°.  The  mixture  of  these  two 
substances  on  hydrogenation  yields  p-methylcyc\ohexylamine,  b.  p. 
153°/750  mm. ;  d\  0*9057  (giving  a  hydrochloride,  m.  p.  245°),  together 
with  some  di-p-methylcyclohexylamine,  b.  p.  275 — 278°,  giving  a 
hydrochloride ,  m.  p.  198°.  In  all  cases,  a  very  good  yield  of  the 
primary  amine  is  obtained  and  only  a  small  amount  of  the  secondary 
amine.  W.  G. 

The  Dinitrotoluidines.  Oscar  Lisle  Brady,  James  Nelson 
Edmund  Day,  and  William  Joseph  Woodgate  Bolt  (T.,  1922, 
121,  526—532). 

p-Cymene.  III.  The  Bromination  of  2-Amino-p-cymene. 

Alvin  S.  Wheeler  and  Ira  W.  Smithey  ( J .  Amer.  Chem.  Soc ., 
1921,  43,  2611 — 2618). — 2-Acetylamino-p-cymene  on  bromin¬ 
ation  in  carbon  tetrachloride  solution  yields  3  (\)-bromo-2-acetyl- 
amino-p-cymene,  C6H2MePrBr*NHAc,  m.  p.  122*5°.  When  hydro¬ 
lysed  with  concentrated  hydrochloric  acid,  it  yields  3(  1)-bromo- 
2-amino-p-cymene,  b.  p.  169 — 170°/20  mm. ;  d21 1*30125;  n20  1*5781, 
giving  a  hydrochloride ,  m.  p.  205 — 210°  (decomp.),  and  a  hydro¬ 
bromide,  m.  p.  200 — 205°  (decomp.).  In  an  endeavour  to  establish 
the  position  of  the  bromine  atom  in  the  ring,  the  acetyl  derivative 
wras  oxidised  with  neutral  permanganate,  ?>(%)-bromo-2-acetylamino- 
toluic  acid,  m.  p.  215°,  being  obtained,  which  on  hydrolysis  gave 
3(  %)-bromo-2-aminotoluic  acid,  m.  p.  151°,  in  the  form  of  its  hydro¬ 
chloride,  m.  p.  190°  (decomp.).  This  bromoaminotoluic  acid  is 
not  identical  with  the  only  one  known,  namely,  5-bromo-2-amino- 
p-toluic  acid,  m.  p.  186 — 187°,  and  hence  the  bromine  must  be 
in  position  3  or  6,  and  the  authors  prefer  the  position  3  as  repre¬ 
senting  an  ortho -compound. 

3-Bromo-2-amino-p-cymene  can  be  diazotised  and  the  product 
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coupled  with  the  original  base  or  other  amines,  and  the  following 
compounds  are  described  :  2 -Diazoamino-3 -bromo-p-cymene,  m.  p. 
143 — 146°  (decomp.) ;  2-benzenediazoamino-3-bromo-p-cymene ,  m.  p. 
152 — 154°  (decomp.),  giving  a  hydrochloride ,  m.  p.  161 — 162° 
(decomp.) ;  2-p-nitrobenzenediazoamino-3-bromo-p-cymene,  has  m.  p. 
158°  (decomp.).  On  reversing  the  process  in  the  last  case  by 
diazotising  the  ^-nitroaniline  and  adding  the  bromoaminocymene, 
a  product,  m.  p.  163°  (decomp.),  is  obtained.  These  compounds 
of  £>-nitroaniline  are  yellow  and  dissolve  in  alkaline  solutions, 
with  the  formation  of  a  rich  magenta  colour  which  disappears 
when  the  solution  is  acidified.  There  is  thus  probably  formed  a 
pseudo  or  nitronic  acid  (cf.  Hewitt  and  Mitchell,  T.,  1907,  91, 
1254). 

In  the  purification  of  £>-cymene,  isolated  from  spruce  turpentine, 
itself  a  by-product  in  the  manufacture  of  paper  by  the  sulphite 
process,  it  is  necessary  in  addition  to  the  steps  previously  given 
(cf.  A.,  1920,  i,  751)  to  extract  the  cymene  with  a  limited  amount 
of  concentrated  sulphuric  acid  or  it  acquires  a  yellow  colour  on 
keeping  and  does  not  behave  satisfactorily  when  nitrated  or 
brominated.  W.  G. 

Derivatives  of  Aminodiphenyl.  A.  Garcia  Bangs  and  Juan 
Ferrer  Tomas  (Anal.  Fis.  Quim .,  1921, 19,  293 — 312). — 4 -Dimethyl- 
aminodiphenyl  (Garcia  Banus,  ibid.,  1914,  12,  173),  m.  p.  119 — 
120°,  is  prepared  by  alternate  addition  of  methyl  sulphate  and  30% 
sodium  hydroxide  solution  to  aminodiphenyl  in  aqueous  solution. 
By  the  action  of  sodium  nitrite  on  the  preceding  compound  in 
dilute  hydrochloric  acid  solution  at  —5°,  3-nitroA-dimethylamino- 
diphenyl  is  obtained,  m.  p.  119—120°.  It  forms  large,  garnet-red, 
monoclinic  crystals  [a  :  b  :  c  —  Till  :  1  :  T0961,  (3=90°  16'  30"]. 
A  secondary  derivative  is  also  obtained  in  small  quantity,  colour¬ 
less  crystals,  m.  p.  112 — 115°.  By  passing  hydrogen  chloride 
into  an  ethereal  solution  of  the  nitroamine,  the  hydrochloride  is 
obtained  in  white,  silky  crystals,  unstable  apart  from  their  mother- 
liquors.  Nitration  of  dimethyl  aminodiphenyl  gives  the  3-nitro- 
derivative  at  first,  but  by  further  nitration  a  compound  crystallising 
in  large,  colourless  needles,  is  obtained,  m.  p.  122°.  It  is  probably 
3:5:2':  4' -tetranitroA-dimethylaminodiphenyl.  Reduction  of  the 

3 - nitro- derivative  gives  3-amino-l  -dimethylaminodiphenyl ;  it  forms 
silky  crystals,  m.  p.  59 — -60°;  b.  p.  290°/15  mm.  By  reduction  of 

4- nitro-3-aminodiphenyl,  3  :  4 -diamino diphenyl  is  obtained  in  grey 
plates,  m.  p.  102^ — 103°.  The  action  of  nitrous  acid  on  dimethyl 
anilines  containing  a  negative  group  in  the  para  position  is  discussed. 

G.  W.  R. 

Hydrogenation  by  Formic  Acid  of  some  Quaternary  Salts 
of  Hexamethylenetetramine.  Marcel  Sommelet  and  Jean 
Guioth  (Compt.  rend.,  1922, 174,  687- — 689). — When  hexamethylene¬ 
tetramine  benzylchloride  is  warmed  with  formic  acid,  it  undergoes 
hydrogenation,  carbon  dioxide  is  liberated,  and  one  of  the  principal 
products  is  benzyldimethylamine.  With  other  quaternary  salts 
of  the  tetramine,  the  yields  depended  on  the  nature  of  the  salt. 
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Thus  acyclic  derivatives  of  the  type  of  the  ethiodide  or  the 
w-butiodide,  or  salts  like  the  phenylpropiodide  gave  very  poor  yields. 
On  the  other  hand,  substituted  benzyl  salts  such  as  the  p-ethyl- 
benzylchloride  gave  satisfactory  yields,  but  in  such  cases  there 
was  a  secondary  reaction  producing  benzaldehyde.  W.  G. 

Behaviour  of  Allyl-  and  Benzyl-amino-oxides  towards 
Sodium  Hydroxide  Solution.  Jakob  Meisenheimer,  Hell- 
mtjth  Greeske,  and  Amalie  Willmersdorf  ( Ber .,  1922,  55,  [5], 
513 — 522). — The  rearrangement  of  methylallylaniline  A-oxide  to 
A-phenyl-A-methyl-O-allylhydroxylamine  (A.,  1920,  i,  35)  is 

reproduced  by  ethylallylaniline  A-oxide,  and  by  benzylmethyl- 
aniline  oxide,  but  not  by  dialkylailylamino-oxides. 

[H.  Greeske.] — Ethylallylaniline  A- oxide,  characterised  by  its 
picrate ,  C11H150N,C6H307N3,  granular  crystals,  m.  p.  120- — 122°, 
is  converted  by  aqueous  sodium  hydroxide  into  N-phenyl-N-ethyl- 
Q-allylhydroxylamine ,  NMePh’Q’CgH^,  a  yellow  oil,  b.  p.  104°/15 — 
16  mm. 

[A.  Willmersdorf.] — Diethylallylamine ,  b.  p.  105 — 113°,  is 
obtained  from  diethylamine  and  allyl  bromide ;  its  picrate , 
C7H15N,C6H307N3,  forms  irregular  prisms,  m.  p.  94 — 95*5°. 
Diethylallylamine  oxide  picrate ,  C7H150N,C6H307N3,  crystallises  in 
needles  or  prisms,  m.  p.  138°.  DimethylaUylamine,  best  pre- 
j)ared  by  the  process  of  Partheil  and  von  Broich  (A.,  1897,  i,  263), 
furnishes  an  oxide,  of  which  the  picrate ,  C5HnN,C6H307N3, 
forms  dark  yellow  needles,  m.  p.  136°.  Benzylmethylaniline 
(Wedekind,  A.,  1899,  i,  351),  yields  a  picrate ,  C14H15N,C6H307N3, 
prisms,  m.  p.  127°,  and  an  oxide  {picrate,  C14H150N,C6H307N3, 
yellow  prisms,  m.  p.  130°) ;  it  suffers  rearrangement  by  alkali 
hydroxide  to  N -phenyl-0 -benzyls -methylhydroxylamine, 

NMePh-OC7H7, 

a  yellow  oil,  soluble  in  cold  concentrated  hydrochloric  acid,  and 
reprecipitated  on  dilution.  J.  K. 

ct/cloHexene  Oxide  and  o-Methylci/ctohexanol.  Marcel 
Godchot  and  Pierre  BIsdos  (Compt.  rend.,  1922,  174,  461 — 
464). — cycloKexene  is  quantitatively  oxidised  in  chloroform 
solution  by  perbenzoic  acid  to  cycZohexene  oxide.  The  oxide 
behaves  towards  magnesium  methyl  iodide  in  exactly  the  same 
manner  as  does  ethylene  oxide  itself,  the  product  being  o-methyl- 
cycZohexanol.  This  alcohol,  although  having  the  same  b.  p., 
163 — '164°,  as  has  the  methylcycZohexanol  obtained  by  Sabatier 
and  Mailhe  (cf.  A.,  1905,  i,  275)  by  the  hydrogenation  of  cresol, 
is  apparently  not  the  same  alcohol,  but  a  position  isomeride.  It 
gives  a  phenylur ethane,  m.  p.  81 — 82°,  and  a  hydrogen  phthalate, 
m.  p.  99 — 100°.  The  alcohol  obtained  from  cresol  gives  a  phenyl- 
urethane,  m.  p.  104°,  and  a  hydrogen  phthalate,  m.  p.  117 — 118°. 
The  two  alcohols  are  apparently  cis-trans  isomerides.  W.  G. 

Solubilities  and  Cooling  Curves  of  the  Mononitrophenols. 

L.  L.  Carrick  (J.  Physical  Ghent.,  1921,  25,  628 — 659). — The 
various  equations  for  calculating  the  solubility  have  been  applied 
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to  the  solubility  of  the  three  nitrophenols  and  found  to  be  unsuit¬ 
able  for  calculating  the  solubility  of  these  substances  in  acetone, 
benzene,  ethyl  alcohol,  or  ethyl  ether.  The  solubility  of  the 
three  isomerides  has  been  determined  in  the  solvents  named  at 
a  series  of  temperatures  over  the  range  0 — 104‘2°.  Many  of  the 
determinations  at  the  higher  temperatures  were  carried  out  in 
sealed  tubes.  The  experimental  values  have  been  compared  with 
those  calculated  by  Findlay’s  equation,  E— B,JrC(t'~ t)  (A.,  1902, 
ii,  386),  and  by  Hildebrand’s  equation,  logA=—  L(Tm— T)/4’58T.  Tm 
(A.,  1916,  ii,  518;  1918,  ii,  36,  65);  the  agreement  is  not  good  in 
either  case,  but  is  considerably  better  in  the  case  of  the  former 
equation  than  in  the  latter.  Cooling  curves  have  been  determined 
for  the  three  binary  systems  made  up  of  pairs  of  the  mono-nitro- 
phenols,  and  also  for  the  systems  made  up  of  the  eutectics  from 
each  binary  system  and  the  third  nitrophenol.  In  the  system 
o-nitrophenol-p-nitrophenol,  the  eutectic  lies  at  34*5°  and  has  a 
composition  27  %  of  the  para  constituent ;  the  system  o -nitrophenol-* 
w-nitrophenol  has  a  eutectic  at  31*5°  with  70%  of  o-nitrophenol ; 
the  system  m-nitrophenol-p -nitrophenol  gives  a  eutectic  at  61° 
having  a  composition  45*5%  of  ^-nitrophenol.  The  melting  points 
of  the  various  mixtures  have  been  calculated  by  means  of  the 
Le  Chatelier  and  van  Laar  equation,  log*  %=  —  L(T0—  T)jETQT, 
and  found  to  be  in  good  agreement  with  the  observed  values. 
It  is  shown  that  this  law  may  be  used  equally  well  for  calculating 
the  cooling  curves  of  ternary  mixtures.  The  mononitrophenols 
in  the  presence  of  one  another  behave  as  ideal  solutions.  Benzene 
is  shown  to  be  a  good  solvent  for  the  extraction  of  o-nitrophenol 
from  aqueous  solutions  of  the  mixed  mononitrophenols.  J.  F.  S. 

Nitration  of  5-Iodo-2-nitrophenetole.  C.  Apostolo  (Gaz- 
zetta ,  1921,  51,  ii,  396 — 398). — 5-Iodo-2-nitrophenetole, 

N02-C6H3I-0Et, 

obtained  by  the  action  of  concentrated  potassium  hydroxide 
solution  on  alcoholic  5-iodo-l  :  2-dinitrophenetole  solution,  forms 
crystals,  m.  p.  86 — 87°.  When  treated  with  fuming  nitric  acid 
at  the  ordinary  temperature,  it  yields  o-iodo-2  :  ^dinitrophenetole 
(or  5-iodo- 2  :  ft-dinitrophenetole) ,  0Et*C6H2I(N02)2,  which  crystallises 
in  lustrous,  pale  yellow  needles,  m.  p.  Ill — 112°.  T.  H.  P. 

The  Nitration  of  Halogenated.  Phenols.  L.  Chas.  Raieord 
(J.  Arner.  Chem.  Soc .,  1922,  44,  158—165;  cf.  Upson,  A.,  1904, 
i,  734;  Zincke  and  Hedenstrom,  A.,  1907,  i,  124). — When  3  :  5-di- 
bromo-o-cresol  is  nitrated  by  the  action  of  sodium  nitrite  on  its 
solution  in  glacial  acetic  acid,  5-bromo-3-nitro-o-cresol,  m.  p.  90 — 
91°  (cf.  Upson,  loc .  cit.),  and  3-bromo-5-nitro-o-cresol,  m.  p.  120° 
(decomp.)  (cf.  Robertson,  T.,  1908,  93,  788),  are  obtained.  When 
3-bromo-5-nitro-o-cresol  is  reduced  by  stannous  chloride  and 
hydrochloric  acid,  it  yields  3-bromo-5-amino-o-cresol,  m.  p. 
142°  (decomp.),  isolated  as  its  hydrochloride.  The  hydrochloride 
when  warmed  with  acetic  anhydride  and  anhydrous  sodium 
acetate  yields  3 -bromo-5-acetylamino-2-acetoxytoluene,  m.  p.  169°, 
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which  with  cold  aqueous  sodium  hydroxide  gives  3 -bromo-5-acetyl- 
amino-o-cresol ,  m.  p.  154 — 155°.  The  amino -hydrochloride  des¬ 
cribed  above,  when  oxidised  with  ferric  chloride,  gives  3-bromo- 
2  :  5-toluquinone  (cf.  Claus  and  Jackson,  A.,  1889,  128).  5-Bromo- 
3-nitro-o-cresol,  like  its  isomeride,  when  reduced  yields  5-bromo- 
3-amino-o-cresol ,  m.  p.  113°,  giving  a  hydrochloride ,  which  on 
acetylation  yields  5-bromo-3-acetylamino-2-acetoxytoluene,  m.  p. 
199—200°.  W.  G. 

[Tautomerism  of  Resorcinol.]  W.  Fuchs  ( Ber .,  1922,  55, 
[22],  491 — 492). — Polemical  (cf.  Fuchs  and  Eisner,  A.,  1920,  i,  545; 
1921,  i,  241 ;  Herzig  and  Zeisel,  A.,  1920,  i,  732).  H.  W. 

Elimination  of  Hydrogen  from  Aromatic  Nuclei  and  Union 
of  the  Latter  by  means  of  Aluminium  Chloride.  VI.  Ex¬ 
periments  with  Phenol-ethers  and  with  Diphenylmethane. 

Poland  Scholl  and  Christian  Seer  (Ber.,  1922,  55,  [2?],  330 — 
341 ;  cf.  this  vol.,  i,  258). — Elimination  of  hydrogen  and  union  of 
the  aryl  residues  occur  with  particular  ease  in  the  cases  of  a-naphthyl 
alkyl  ethers,  less  readily  with  the  corresponding  [3-naphthyl  ethers, 
and,  according  to  preliminary  experiments,  to  a  very  restricted 
extent  with  phenolic  ethers.  Reaction  is  effected  in  the  presence 
of  nitrobenzene  and  there  can  be  no  doubt  but  that  the  latter 
exercises  a  specific  influence  probably  by  saturating  the  subsidiary 
valencies  of  the  carbon  of  the  aromatic  nucleus,  and  thus  rendering 
the  hydrogen  atom  mobile  and  also  by  utilisation  of  the  eliminated 
hydrogen.  The  aluminium  chloride  appears  to  have  the  dual 
function  of  activating  the  aromatically  combined  hydrogen  atom 
and  also  the  nitro-group  of  nitrobenzene,  probably  by  the  form¬ 
ation  of  readily  dissociable  molecular  compounds. 

4  :  4' -Diethoxy -1  :  1' -dinaphthyl,  colourless,  lustrous  leaflets,  m.  p. 
212 — -213°,  is  prepared  in  70%  yield  by  the  gradual  addition  of 
anhydrous  aluminium  chloride  to  a  solution  of  a-naphthyl  ethyl 
ether  in  anhydrous  benzene  at  the  atmospheric  temperature ; 
hydrogen  chloride  is  not  thereby  evolved.  The  same  substance 
is  obtained  when  ethyl  chloroformate  is  added  to  the  mixture, 
thus  showing  that  the  union  of  the  naphthyl  residues  occurs  with 
much  greater  rapidity  than  the  fission  of  the  ester.  4  :  4' -Dimethoxy- 
1  :  V -dinaphthyl  crystallises  in  colourless,  lustrous  needles,  m.  p. 
252 — 253°.  2  :  2'-Dimethoxy-l  :  1 '-dinaphthyl,  m.  p.  190 — 191°, 

and  diresorcinyl  tetramethyl  ether,  long,  brown  needles,  m.  p. 
124°,  are  also  described. 

[With  Heinrich  Neumann.] — The  behaviour  of  aromatic  hydro¬ 
carbons  having  mobile  hydrogen  atoms  towards  aluminium  chloride 
has  also  been  investigated.  Anthracene  and  phenanthrene  are 
very  readily  attacked  in  the  presence  of  nitrobenzene,  but  the 
isolation  of  homogeneous  products  of  the  reaction  has  not  been 
found  possible.  On  the  other  hand,  diphenylmethane  reacts 
readily  with  aluminium  chloride  at  the  atmospheric  temperature 
and  in  the  absence  of  solvent  without  formation  of  resinous  products ; 
in  this  case,  however,  union  of  the  benzene  nuclei  does  not  occur, 
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benzene  and  anthracene  being  the  only  substances  isolable.  The 
change  appears  to  proceed  in  accordance  with  the  scheme  : 


CH2Ph-iC6H5+H!-C6H4-CH2Ph  ^  CH2Ph-C6H4*CH2Ph+C6H6: 


CbH4< 


hg6h,*ch 


5  2*s>fj  H 


A1CL 


ca<5>cA  — ^  c14h 


— 2H 


6-4  _0Br 


14—10* 


The  isolation  of  o-  or  p-dibenzylbenzene  which  are  presumed 
to  be  formed  intermediately  has  not  been  effected.  On  the  other 
hand,  it  is  shown  that  mesodihydroanthracene  is  dehydrogen¬ 
ated  by  aluminium  chloride  at  the  atmospheric  temperature  to 
anthracene,  probably  with  simultaneous  formation  of  a  correspond¬ 
ing  quantity  of  more  fully  hydrogenated  products,  and  that 
anthracene  readily  yields  a  molecular  compound  with  aluminium 
chloride  (cf.  Lavaux  and  Lombard,  A.,  1910,  i,  548).  H.  W. 

Catalytic  Preparation  of  ct/cloHexanetriols.  J.  B.  Sen- 
derens  and  J.  Aboulenc  (Compt.  rend.,  1922,  174,  616 — 618). — 
c^/cfoHexanetriols  may  readily  be  prepared  by  catalytic  reduction 
in  the  presence  of  nickel  in  alcohol  or  water  at  about  140°  under 
pressure  of  the  corresponding  trihydroxybenzenes  (cf.  this  vol., 
i,  136).  Under  these  conditions,  pyrogallol  gives  a  mixture  of  two 
isomeric  cycfohexane-1  :  2  :  3-triols,  of  which  one  has  m.  p.  145°, 
b.  p.  290°,  and  gives  a  triacetate,  m.  p.  47°,  b.  p.  288°,  and  the 
other  has  m.  p.  95°,  b.  p.  225°,  and  gives  a  triacetate,  b.  p.  238°. 
Under  similar  conditions,  phloroglucinol  gives  a  mixture  of  isomeric 
q/dohexane-1  :  3  :  5-triols,  b.  p.  245 — 260°;  and  1:2:  4-tri- 
hydroxy  benzene  gives  a  mixture  of  isomeric  cydohexane-1  :  2  :  4- 
triols,  b.  p.  260 — 280°.  W.  G. 


The  Transfer  of  Hydrogen  from  an  Alcohol  to  an  Aldehyde. 

C.  H.  Milligan  and  E.  Emmet  Reid  (J.  Amer.  Chem.  Soc.,  1922, 
44,  202 — 205). — By  passing  the  vapours  of  an  aldehyde  mixed 
with  ethyl  alcohol  over  cerium  oxide  at  300 — 380°,  the  aldehyde 
is  hydrogenated  to  the  corresponding  alcohol  and  the  ethyl  alcohol 
oxidised  to  acetaldehyde.  In  this  way,  benzyl,  phenylethyl,  and 
heptyl  alcohols  and  eitronellol  have  been  prepared  from  the  corre¬ 
sponding  aldehydes.  The  yields  are  low  and  the  life  of  the  catalyst 
is  short  as  it  becomes  foul  owing  to  the  production  of  gummy 
products,  probably  arising  from  the  condensation  of  the  aldehydes. 
If  the  cerium  oxide  is  replaced  by  copper  on  an  inert  support 
benzaldehyde  is  reduced  to  toluene.  W.  G. 

Phenyldi-a-naphthylcarbinol  and  Phenyldi-  a-naphthyl- 
methyl.  C.  S.  Schoepfle  (J.  Amer .  Chem .  Soc.,  1922,  44,  188 — 
194 ;  cf .  Gomberg  and  Schoepfle,  A.,  1917,  i,  551 ;  1920,  i,  26). — 
Phenyldi-a-naphthylcarbinol  (cf.  Elbs,  A.,  1887,  943)  is  best 
prepared  by  the  interaction  of  ethyl  benzoate  and  magnesium 
a-naphthyl  bromide  in  toluene  at  110 — 115°.  The  carbinol  has 
m.  p.  166 — 167°  and  gives  additive  compounds  with  ether,  ethyl 
acetate,  acetone,  and  ethyl  alcohol  of  the  type  C27H20O,EtOH, 
and  with  benzene,  2C27H20O,3C6H6.  With  acetyl  chloride,  it 
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yields  phenyldi-cc-naphthylchloromethane ,  m.  p.  165 — 167°  (decomp.), 
and  with  acetyl  bromide  phenyldi-cc-naphthylbromometkane ,  m.  p. 
125 — 127°  (decomp.).  Both  these  compounds  give  additive 
compounds  with  mercuric ,  stannic ,  ferric ,  aluminium ,  and 
chlorides ,  all  of  which  are  unstable,  decomposing  in  a  short  time  to 
give  phenyldi-a-naphthafluorene,  which  was  also  obtained  by 
boiling  an  acetic  acid  solution  of  phenyldi-a-naphthylcarbinol. 
Phenyldi-a-naphthylmethane,  m.  p.  204°  (cf.  Elbs,  loc.  cit.)  was 
prepared  by  reducing  the  carbinol  with  zinc  dust  and  acetic  acid 
at  75 — 80°.  Phenyldi-a-naphthylmethyl  was  obtained  by  shaking 
a  benzene  solution  of  the  above  chloromethane  with  molecular 
silver  in  the  absence  of  air.  It  was  very  unstable  and  could  only 
be  obtained  in  solution.  It  readily  undergoes  auto -reduction, 
giving  phenyldi-a-naphthylmethane  and  phenyldi-a-naphtha¬ 
fluorene.  It  also  absorbs  oxygen,  but  attempts  to  prepare  a 
peroxide  were  not  successful.  With  hydrochloric  acid  in  the 
absence  of  air,  it  gives  phenyldi-a-naphthylmethane  and  phenyldi- 
a-naphthylchloromethane.  W.  G. 

Influence  of  Substitution  in  the  Ortho-,  Meta-,  and  Para- 
positions  on  the  Absolute  Affinity  of  Benzoic  Acid.  I. 

H.  N.  K.  R^rdam  (Z.  physical.  Chem.,  1921,  99,  474 — 498). — 
The  absolute  affinities  (free  energy  changes)  between  silver  oxide 
and  benzoic,  o-,  m-,  and  p-toluic  acids,  and  cinnamic  acid,  were 
measured  by  an  electromotive  method.  Silver  oxide  exists  in 
two  modifications  :  (a)  the  electrolytically  precipitated  oxide, 

unstable  at  the  ordinary  temperature  but  stable  at  higher  tem¬ 
peratures  ;  (b)  the  ordinary  precipitated  oxide,  stable  at  the 

ordinary  temperature  but  unstable  at  higher  temperatures.  The 
transition  temperature  wTas  calculated  as  132°.  The  affinity  of 
benzoic  acid  is  reduced  by  the  introduction  of  methyl  into  the 
benzene  nucleus,  the  effect  being  greatest  in  the  o-position.  The 
effects  in  the  m-  and  p-positions  were  weaker  and  approximately 
equal.  The  absolute  affinity  of  cinnamic  acid  towards  silver  oxide 
is  37%  greater  than  that  of  benzoic  acid,  wdiereas  the  conductivity 
measurements  wTould,  on  the  assumption  that  the  strength  is 
proportional  to  the  ionisation,  make  benzoic  acid  almost  twice 
as  strong  as  cinnamic  acid.  The  E.M.F.  of  the  oxy-hydrogen  cell 
was  calculated  as  T227  volts  at  25°,  in  agreement  with  the  results 
of  Nernst  and  Wartenberg  and  of  Bronsted.  The  lower  value 
calculated  by  Lewis  arises  from  the  fact  that  the  dissociation 
pressures  of  silver  oxide,  measured  at  higher  temperatures,  referred 
to  one  form,  whilst  the  E.M.F.  measurements,  carried  out  at  lower 
temperatures,  referred  to  the  second  form,  of  silver  oxide.  If 
account  is  taken  of  this,  all  the  results  are  in  agreement.  A  method 
for  the  determination  of  hydrogen  ions  is  indicated.  J.  R.  P. 

The  Reduction  of  Ethyl  Benzoate  and  some  other  Benzene 
Derivatives  by  Sodium  and  Absolute  Alcohol.  Herve  de 
Pommereau  ( Compt .  rend.,  1922,  174,  685 — 687). — When  ethyl 
benzoate  is  reduced  by  sodium  in  absolute  alcohol,  the  main  pro¬ 
duct  is  cj/cZohexanecarboxylic  acid  together  with  a  little  cyclo-r 
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hexylcarbinyl  alcohol ,  b.  p.  188°/760  mm.,  giving  a  urethane ,  m.  p. 
63°.  Under  similar  conditions,  benzaldehyde  gives  toluene  and 
cycZohexanecarboxylic  acid,  but  phenol,  phene  to  le,  and  aniline  do 
not  undergo  reduction.  Nitrobenzene  gives  aniline  with  a  little 
hydrazo benzene.  W.  G. 

Solubility  of  the  Isomeric  Toluic  Acids  in  the  Three 
Xylenes.  Chapas  ( Compt .  rend.,  1922,  174,  610 — 611). — The 
solubilities  of  the  three  toluic  acids  in  the  three  xylenes  expressed 
as  grams  of  the  acid  dissolved  in  100  grams  of  the  xylene  at  14° 
are  : — 

o-Xylone.  m -Xylene.  p -Xylene. 


o-Toluic  acid .  7*11  5-78  7*39 

m-Toluic  acid  .  8*63  8*57  10*32 

p-Toluic  acid .  1*05  0*91  1*47 

W.  G. 


The  Action  of  Light  on  the  Cinnamic  Acids  and  the  Con¬ 
stitution  of  the  Truxillic  Acids.  A.  W.  K.  he  Jong  ( Ber ., 
1922,  55,  [B],  463 — 474). — During  recent  years,  a  number  of 
papers  on  these  subjects  have  been  published  by  Stobbe  and  Stormer, 
in  which  the  author’s  work  has  not  been  taken  into  account ;  the 
latter  is  now  published  in  a  more  extended  form. 

The  conversion  of  aWocinnamic  into  (3 -truxillic  acid  is  perferably 
effected  by  the  action  of  direct  sunlight  on  the  cooled  acid;  the 
presence  of  benzoic,  a-  or  p -truxillic  acids  in  the  a  Wo- acid  is  in- 
hibitive,  whereas  that  of  trans- cinnamic  acid  is  highly  favourable. 
Further  experiment  shows  that  trans- cinnamic  acid  can  form 
a-  and  p-truxillic  acids,  that  the  production  of  p-truxillic  acid  from 
aWocinnamic  acid  does  not  take  place  directly  but  indirectly 
through  the  trans- acid  and  that  p-truxillic  acid  is  not  formed  by 
the  union  of  molar  quantities  of  the  alio-  and  trans- acid.  Illumin¬ 
ation  of  non- recrystallised  trails -cinnamic  acid  yields  solely  a-truxillic 
acid,  but,  if  illumination  is  interrupted  and  the  acid  is  recrystallised, 
p-truxillic  acid  is  produced  to  a  greater  or  less  extent.  The  latter 
acid  appears  to  be  produced  from  p-cinnamic  acid,  which  is  readily 
formed  by  pouring  a  solution  of  the  a-acid  in  alcohol,  nearly  satur¬ 
ated  at  the  atmospheric  temperature,  into  a  large  volume  of  water 
or  by  dissolving  the  a-acid  in  ammonia  and  adding  an  excess  of 
hydrochloric  acid  to  the  solution.  It  may  be  noted  that  alio-, 
a-,  and  p-cinnamic  acids  are  not  converted  into  truxillic  acids  by 
exposure  to  red,  yellow,  or  green  light. 

Stobbe  and  Stormer  have  observed  the  production  of  p-truxillic 
acid,  but  seldom  of  a-truxillic  acid,  when  aWocinnamic  acid  is 
illuminated,  whereas  the  author  has  found  that  the  a-acid  is  formed 
in  considerable  quantity;  the  discrepancy  is  to  be  ascribed  to  the 
differing  temperatures  used  during  the  experiment,  rise  in  tempera¬ 
ture  favouring  the  formation  of  the  a-acid. 

The  presence  of  S-truxillic  and  p-cocaic  acids  in  the  natural 
truxillic  acid  (Stormer,  A.^  1921,  i,  179)  has  been  established 
previously  by  the  author  (A.,  1911,  ii,  552). 

The  constitutions  assigned  to  a-,  y-,  S-,  and  €- truxillic  acids  by 
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Stormer  and  Forster  (A.,  1919,  i,  444)  are  in  agreement  with  those 
proposed  previously  by  de  Jong  (A.,  1918,  i,  172),  but  this  is  not 
the  case  with  (3-truxillic  and  (3-cocaic  acids. 

Stormer ’s  proposal  (A.,  1921,  i,  179)  to  divide  the  acids  into  the 
truxillic  and  truxinic  series  is  criticised  adversely ;  it  appears 
preferable  to  retain  the  original  names  until  the  structure  of  the 
compounds  is  definitely  elucidated.  H.  W. 

Preparation  of  ar-Tetrahydronaphthylthiolacetic  Acids. 

Tetralin  G.  m.  b.  H.  (Brit.  Pat.  148419). — Tetrahydronaphthalene 
is  sulphonated  with  chlorosulphonic  acid  at  a  temperature  not 
exceeding  5°;  the  resulting  sulphonyl  chlorides  are  reduced  with 
zinc  dust  and  hydrochloric  acid  to  a  mixture  of  1-  and  2-tetra- 
hydronaphthylthiols ,  and  after  purification  by  distillation  under 
reduced  pressure  (b.  p.  143 — 147°/15  mm.)  they  are  condensed  in 
alkaline  solution  with  monochloroacetic  acid  with  the  formation 
of  1-  and  24etrahydronaphthylthiolacetic  acids ,  C10H11#S*CH2*CO2H. 
The  two  acids  are  separated  by  adding  a  concentrated  ammonium 
chloride  solution  to  the  reaction  mixture  when  the  ammonium 
salt  of  the  2-acid  separates  in  crystalline  flakes.  From  the  mother- 
liquors,  the  1-acid  is  precipitated  with  hydrochloric  acid  as  a 
voluminous,  white  precipitate,  which  after  crystallisation  from 
benzene  melts  at  133 — 135°.  The  2-acid,  precipitated  from  the 
solution  of  its  ammonium  salt,  melts  at  69 — 70°.  Both  acids  are 
easily  converted  into  “  tetrahydronaphthylthioindigo.’’ 

G.  F.  M. 

Friedel  and  Crafts'  Reaction.  Some  Substituted  Phthalic 
Anhydrides  with  Toluene  and  Aluminium  Chloride.  Walter 
A.  Lawrance  («/.  Amer.  Chem.  Soc .,  1921,  43,  2577 — 2581;  cf. 
A.,  1920,  i,  741). — When  toluene  is  condensed  with  unsymmetrical 
phthalic  anhydrides  in  the  presence  of  aluminium  chloride,  it  gives, 
in  some  cases,  two  acid  products  and  in  others  only  one.  The 
physical  properties  of  the  toluoylnitrobenzoic  acids  are  very  similar 
to  those  of  the  benzoylnitrobenzoic  acids  ( loc .  cit.). 

With  3-nitrophthalic  anhydride,  toluene  gives  2-nitro-6-'p4oluoyl- 
benzoic  acid ,  m.  p.  262 — 265°  (decomp.),  and  3‘nitro-2-j)4oluoyl- 
benzoic  acid ,  m.  p.  123 — 126°  (decomp.).  With  4-nitrophthalic 
anhydride,  the  products  are  4:-?iitro-2-p4oluoylbenzoic  acid ,  m.  p. 
101 — 105°  (decomp.),  and  a  small  amount  of  a  compound ,  m.  p. 
211 — 218°  (decomp.).  With  3-acetylaminophthalic  anhydride,  the 
products  are  two  p 4oluoylaminobenzoic  acids ,  m.  p.  256—257°  and 
206°,  respectively,  in  which  the  toluoyl  group  is,  in  each  case,  in 
position  2  or  6  and  the  amino-group  in  position  3  or  2.  With 
4-acetylaminophthalic  anhydride,  practically  the  whole  of  the 
yield  consisted  of  one  p 4oluoylaminobenzoic  acid ,  m.  p.  135 — 136°, 
the  toluoyl  group  being  in  position  2  or  6  and  the  amino-group 
in  position  4  or  3.  A  small  amount  of  an  unidentified  compound, 
m.  p.  180 — 183°,  was  also  obtained.  Tetrachlorophthalic  anhydride 
gave  with  toluene  2:3:4:  5-tetrachloro-6-p-toluoylbenzoic  acid, 
m.  p.  174 — 175°  (corr.)  (cf.  1914,  Brit.  Pat.  8917),  giving  a  methyl 
ester,  m.  p.  96 — 97°  (corr.). 
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Tetrabromophthalie  anhydride  gave  2:3:4:  5-tetrabromo-§- p- 
toluoylbenzoic  acid ,  m.  p.  212°  (corr.),  giving  a  methyl  ester,  m.  p. 
162*5°  (corr.) ;  and  tetraiodophthalic  anhydride  gave  2  :  3  :  4  :  5- 
tetraiodo-6-p4oluoylbenzoic  acid,  m.  p.  266°  (corr.),  giving  a  methyl 
ester,  m.  p.  199°  (corr.).  W.  G. 

Homogentisic  Acid.  II.  The  Behaviour  of  Homogentisic 
Acid  when  Boiled  with  Ferric  Chloride.  Carl  Th.  Morner 
(Z.  physiol.  Chem.,  1921,  117,  67 — 84;  cf.  A.,  1912,  i,  459). — 
When  homogentisic  acid  is  distilled  with  a  concentrated  solution 
of  ferric  chloride,  the  distillate  contains  a  substance  which  crystallises 
in  leaflets,  m.  p.  89 — 90°,  and  when  heated  on  the  water-bath 
sublimes,  yielding  thin,  broad,  iridescent  needles.  S.  S.  Z. 

Homogentisic  Acid.  III.  Carl  Th.  Morner  (Z.  physiol. 
Chem.,  1921,  117,  85 — 90). — Homogentisic  acid  crystallises  with 
one  molecule  of  water  in  monoclinic  prisms.  It  forms  a  lactone 
at  130°,  at  which  temperature  it  partly  sublimes.  At  about  17*5°, 
its  solubility  in  water  is  1  :  1*8.  S.  S.  Z. 

Quinhydrones  of  the  Maleic  Anhydride  Series.  Paul 
Pfeiffer  [with  E.  Plater]  (Ber.,  1922,  55,  [B],  413 — 429). — In 
a  previous  communication  (Pfeiffer  and  Bottler,  A.,  1919,  i,  62), 
it  has  been  shown  that  maleic  anhydride  and  analogous  substances 
give  more  or  less  deeply  coloured  solutions  in  hydrocarbons,  phenols, 
amines,  etc.,  although,  in  general,  the  isolation  of  the  additive 
compounds  in  the  solid  state  was  not  found  possible.  The  close 
analogy  of  maleic  anhydride  to  the  quinones  was  thus  demon¬ 
strated,  and  it  was  pointed  out  that  the  relationship  between  maleic 
anhydride  and  furan'  is  the  same  as  that  between  p-benzoquinone 

and  benzene.  The  work  has  now  been  extended  in  a  variety  of 

•  • 

directions  which  show  that  the  presence  of  the  group,  COCIOCO-, 
is  necessary  for  the  formation  of  quinhydrones  and  that  it  is  largely 
a  matter  of  indifference  whether  it  is  present  in  a  closed  ring,  as 
in  p-benzoquinone  or  maleic  anhydride,  or  in  an  open  chain,  as  in 
phthalaldehyde  or  s-phthalyl  chloride.  In  particular,  tetrahalo- 
genated  phthalic  anhydrides  exhibit  a  great  power  of  forming  solid 
additive  products  with  many  classes  of  compounds  and  are  to  be 
classed  in  this  respect  with  s-trinitrobenzene  and  picric  acid.  The 
precise  role  of  the  halogen  atoms  has  not  been  elucidated  (cf. 
Pratt  and  Perkins,  A.,  1918,  i,  167;  Pratt  and  Young,  A.,  1918, 
i,  540).  Since  the  anhydrides  unite  with  aromatic  hydrocarbons 
as  well  as  with  the  corresponding  phenols,  amines,  etc.,  it  is  evident 
that  the  compounds  are  formed  by  saturation  of  affinity  between 
one  or  both  oxygen  atoms  of  the  anhydride  component  and  the 
unsaturated  carbon  atoms  of  the  benzenoid  component,  thus 
C6C14C203  .  .  .  C*H,„. 

The  following  compounds  are  derived  from  tetrachlorophthalic 
anhydride,  and  contain  the  components  in  equimolecular  ratio. 
In  general,  they  are  formed  by  allowing  a  solution  of  the  requisite 
constituents  in  hot  glacial  acetic  acid  to  cool  slowly.  With  mesity- 
lene,  the  substance  CgCl^COJo.’OjCgHgMeg,  pale  yellow  needles  which 
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evolve  the  hydrocarbon  slowly  at  the  atmospheric  temperature ; 
with  naphthalene,  greenish-yellow,  silky  needles ;  with  1  -methyl- 
naphthalene,  greenish-yellow  needles ;  with  acenaphthene,  golden- 
yellow,  slender  needles,  m.  p.  237 — 240° ;  with  anthracene,  golden- 
yellow,  lustrous  needles,  m.  p.  195°;  with  phenanthrene,  long, 
yellow  needles,  m.  p.  190° ;  with  a-bromonaphthalene,  pale  yellow 
needles  which  dissociate  when  heated  gently;  with  a-naphthol, 
orange- coloured,  lustrous  needles,  m.  p.  250°;  with  (3-naphthol, 
small,  yellow  needles,  m.  p.  210°;  with  a-naphthyl  ethyl  ether, 
deep  yellow  needles  which  dissociate  when  heated  gently;  with 
(3-naphthyl  methyl  ether,  greenish -yellov/  needles  which  dissociate 
when  heated ;  with  diphenylene  oxide,  long,  greenish-yellow,  lustrous 
needles ;  with  carbazole,  yellow,  lustrous  needles,  m.  p.  210°. 

Tetrachlorophthalic  anhydride  does  not  appear  to  unite  with 
stilbene;  its  additive  product  with  2  :  4  :  5  :  2'  :  4'  :  5'-hexamethyl- 
stilbene  has  been  described  previously  (Pfeiffer  and  Bottler,  loc. 
cit.).  Maleic  anhydride  does  not  give  crystalline  additive  com¬ 
pounds  with  a-naphthyl  ethyl  ether  or  (3 -naphthyl  methyl  ether, 
and  bromomaleic  anhydride  does  not  give  solid  products  with 
P-naphthol  or  (3 -naphthyl  methyl  ether.  Solid  compounds  were 
not  prepared  from  phthalic  anhydride  and  a-naphthyl  ethyl  ether, 
from  tetrachlorophthalic  anhydride  and  diphenylamine,  or  from 
phthalic  anhydride  and  acenaphthene. 

3  :  6-Dichlorophthalic  anhydride  gives  a  crystalline  compound , 
with  acenaphthene,  C6H2C12I(CO)2IO,C12H10,  lemon-yellow  needles, 
m.  p.  119 — 120°,  but  not  with  carbazole. 

Tetrachlorophthalimide  gives  the  substance , 

C6Cl4:(CO)2:O,C10H7-OMe, 

lemon-yellow  crystals  with  a-naphthyl  methyl  ether  and  a  similar 
compound ,  small,  lemon-yellow  needles,  with  a-naphthyl  ethyl 
ether;  both  substances  lose  the  ethereal  component  when  heated 

gently- 

Tetrabromophthalic  anhydride  yields  crystalline  additive  com - 
pounds  with  naphthalene,  pale  greenish -yellow  needles,  acenaph¬ 
thene,  long,  dark  yellow  needles,  and  a-naphthyl  ethyl  ether,  small, 
dark  yellow  needles ;  the  compounds  dissociate  into  their  components 
when  heated. 

Chloranil  and  acenaphthene  yield  the  substance ,  C6Cl4O2,C12H10, 
black,  lustrous  needles. 

Solid,  additive  compounds  were  not  obtained  from  chloranil 
and  fluorene,  diphenylene  oxide  and  carbazole,  or  2  :  2' -dihydroxy  - 
diphenyl,  from  bromanil  and  acenaphthene,  from  2  :  5-diehloro- 
quinone  and  diphenylene  oxide,  (3-naphthol,  a-bromonaphthalene, 
or  (3 -naphthyl  methyl  ether. 

Phthalaldehyde  gives  an  orange-yellow  solution  in  dimethyl- 
aniline  in  which  phthalide  dissolves  with  development  of  colour; 
on  the  other  hand,  the  solutions  of  the  aldehyde  and  phthalide  in 
concentrated  sulphuric  acid  are  colourless  and  pale  greenish -yellow 
respectively. 

Terephthalyl  chloride  gives  a  coloured  solution  in  guaiacol  or 
acenaphthene,  whereas  the  similar  solutions  of  isophthalyl  chloride 
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are  colourless.  Both  chlorides  yield  yellow  solutions  in  dimethyl- 
aniline.  H.  W. 

The  Formation  and  Stability  of  spiro- Compounds.  VII. 
The  Application  of  the  Dieckmann  Reaction  to  Esters  of  the 
Glutaric  Series.  George  Armand  Robert  Kon  (T.,  1922,  121, 
513 — 526). 

The  Preparation  and  Properties  of  Several  Phenylalkyl- 
succinic  Acids.  Fred  W.  Upson  and  T.  J.  Thompson  (J. 
Amer.  Chem.  Soc .,  1922,  44,  181 — 188). — Two  methods  are  sug¬ 
gested  for  the  preparation  of  phenylalkylsuccinic  acids.  In  the 
first,  alkyl  cyanohydrins  are  condensed  with  benzyl  cyanide  by 
means  of  sodium  methoxide  or  ethoxide  (cf.  Avery  and  Upson, 
A.,  1908,  i,  343)  and  in  the  second,  the  esters  of  a-bromo-fatty 
acids  are  condensed  with  benzyl  cyanide  by  means  of  sodamide. 
The  resulting  nitriles  are,  in  each  method,  saponified.  The  follow¬ 
ing  new  succinic  acids  are  described  :  Phenylmethylsuccinic  acid, 
C02HUHMeUHPh*C02H,  m.  p.  182°;  phenylethylsuccinic  acid, 
m.  p.  196°;  phenyl-n-propylsuccinic  acid,  m.  p.  213°;  and  phenyl- 
iso butylsuccinic  acid,  m.  p.  183*4°.  In  the  second  method  of  pre¬ 
paration,  the  intermediate  product  is  in  each  case  a  half  nitrile, 
half  ester  of  the  required  succinic  acid,  the  nitrile  group  being 
adjacent  to  the  phenyl  group.  The  complete  hydrolysis  of  the 
nitriles  or  nitrile  esters  of  pheny Ksopropyl-  and  phenyKsobutyl- 
succinic  acids  cannot  be  brought  about  by  the  usual  acid  or  alkali 
methods,  but  these  substances  must  be  heated  in  a  sealed  tube  at 
130 — 140°  for  from  twenty-four  to  thirty  hours. 

It  was  found  that  when  the  sodium  phenylacetonitrile  obtained 
by  the  action  of  sodamide  on  phenylacetonitrile  was  left  exposed 
to  the  air  after  the  evaporation  of  the  solvent  ether,  the  material 
underwent  vigorous  auto -oxidation.  From  an  examination  of  the 
products  of  this  oxidation,  the  authors  suggest  that  the  constitution 
of  this  sodium  derivative  is  best  represented  by  CHPh.'C.’NNa. 

W.  G. 


Stilbene-2  : 2/-dicarboxylic  Acid.  Paul  Ruggli  and  R. 
Ernest  Meyer  ( Helv .  CJiim.  Acta ,  1922,  5,  28 — 59). — A  number  of 
derivatives  of  stilbene-2  :  2/-dicarboxylic  acid  have  been  examined 
with  the  object  of  preparing  tolane-2  :  2'-dicarboxylic  acid;  the 
great  readiness  with  which  these  substances  pass  into  compounds 
containing  the  lactone  ring  has  prevented  the  fulfilment  of  the 
original  purpose. 

Diphthalyl-laetonie  acid,  (cf. 


Reissert,  A.,  1913,  i,  622),  is  prepared  by  the  reduction  of  phthalic 
anhydride  by  zinc  dust  in  neutral,  aqueous-alcoholic  solution  and 


is  characterised  by  its  conversion  by 
phenylhydrazine  in  alcoholic  solution 
into  3  -phenyl-1 -phthalidophthaiazone  (an¬ 
nexed  formula),  colourless,  silky  needles, 
m.  p.  207°.  It  is  reduced  by  zinc  dust 
in  alkaline  solution  to  hydrodiphthal- 
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lactonic  acid,  C0<C^q?!!!>CH‘CH3-C6H4*C02H,  m.  p.  198*5°  ( methyl 

ester,  colourless  needles,  m.  p.  115°,  ethyl  ester,  m.  p.  76°,  amide , 
minute  needles,  m.  p.  227 — 228°).  Hydrodiphthalyl-lactonic  acid  is 
converted  by  potassium  cyanide  at  215 — 230°  into  stilbene-2  :  2'- 
dicarboxylic  acid,  C02H-C6H4*CHICH*C6H4*C02H,  m.  p.  263 — 265°, 
when  heated  rapidly. 

[With  P.  Hubert.] — The  chlorination  of  stilbene-2  :  2'-dicarb- 
oxylic  acid  suspended  in  chloroform  does  not  proceed  uniformly ; 
in  addition  to  considerable  quantities  of  resinous  matter,  a  sub - 

stance,  possibly,  C0<^!>CC1-CHC1-C6H4-C02H,  m.  p.  177°,  is 

formed.  Sodium  stilbene-2  :  2/-carboxylate  is  very  readily  brom- 
inated  in  aqueous  solution,  but  the  primary  dibromide  loses 
sodium  bromide  immediately  and  passes  into  hydrodiphthalyl, 

m.  p.  255 — 257°  after  softening 

at  240°.  In  the  hope  of  avoiding  ring  closure,  the  behaviour  of 
the  esters  of  stilbene-2  :  2' -dicar  boxy  lie  acid  towards  halogens  has 
been  examined  (the  diethyl  ester  has  m.  p.  79 — 80°,  the  ethyl 
hydrogen  ester,  m.  p.  138 — 139°,  and  the  dimethyl  ester,  long,  colour¬ 
less  needles,  m.  p.  101 — 102°).  The  methyl  ester  combines  very 
readily  with  chlorine,  but,  even  at  0°,  the  primary  product  loses 
methyl  chloride  and  passes  into  the  methyl  ester  of  chlorohydro - 

phthalyl-lactonic  acid ,  CO^^^l^CH’CHChCgH^CC^Me,  coarse, 

glassy  crystals,  m.  p.  136*5 — 137*5°.  In  a  similar  manner,  the 
ethyl  ester  gives  ethyl  chlorohydrophthalyl-lactonate ,  colourless  rods, 
m.  p.  143°.  The  methyl  ester  is  converted  by  a  molecular  propor¬ 
tion  of  potassium  hydroxide  in  alcoholic  solution  into  methyl  benzyl - 

idenephthalide-o-carboxylate}  C0<C^^!^>C.*CH‘C6H4*C02Me,  colour¬ 
less  needles,  m.  p.  123*5 — 125°  ( dibromide ,  m.  p.  221 — 222°),  which 
is  converted  by  an  excess  of  potassium  carbonate  into  deoxy- 
benzoin-2  :  2'-dicarboxylic  acid  (the  latter  may  be  similarly  pre¬ 
pared  directly  from  the  chloro-ester).  Ethyl  stilbene-2  :  2'-dicarb- 
oxylate  is  converted  by  bromine  in  carbon  tetrachloride  solution 
into  the  dibromide ,  m.  p.  162°,  but  the  corresponding  compound , 
m.  p.  198°  (decomp.),  from  the  methyl  ester  is  obtained  in  better 
yield;  in  the  latter  case,  elimination  of  methyl  bromide  occurs  to 
some  extent  with  the  formation  of  the  methyl  ester  of  bromohydro- 

diphthalyl-lactonic  acid,  C0<C^Q^!^>CH*CHBr*C6H4*C02Me,  m.  p. 

133°.  The  latter  loses  hydrogen  bromide  when  heated  somewhat 
above  its  melting  point  and  yields  a  compound ,  C17H1204  (probably 

methylhydrodiphthalyl,  CO^So^^CH’CMe^^^^CO),  which 

appears  to  pass  under  the  influence  of  alkali  into  methyldeoxy- 
benzoin-2  :  2 ' -dicarboxylic  acid ,  m.  p.  275 — 277°. 

The  behaviour  of  the  normal  dibromides  of  the  stilbene-2  :  2'- 
dicarboxylic  esters  towards  alkalis  and  amines  has  been  examined. 
With  one,  two,  or  four  molecular  proportions  of  alcoholic  potash, 
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the  ester  groups  are  hydrolysed  and  potassium  salts  of  brominated 
acids  are  produced  which  are  protected  against  further  action  by 
their  insolubility.  Reaction  proceeds  most  smoothly  when  an 
excess  of  potassium  carbonate  is  used  in  boiling  aqueous-alcoholic 
solution  and  then  leads  to  the  formation  of  deoxybenzoin-2  :  2'- 
dicarboxylic  acid  which  has  m.  p.  193°  (decomp.)  after  softening 
at  180°,  and,  after  resolidification,  m.  p.  222 — 245°  (indefinite) 
after  softening  at  216°.  (The  acid  is  characterised  further  by  its 
transformation  into  3-phenyl-l-o-carboxybenzylphthalazone ,  colour¬ 
less  needles, m.p.  206°,  and  3-carbamido-l-o-carboxybenzylphthalazone, 
pale  yellow  needles,  m.  p.  [indefinite]  232°,  to  a  red  liquid.)  With 
four  molecular  proportions  of  sodium  ethoxide,  the  ester  dibromides 
give  the  sodium  salts  of  a  mixture  of  acids  which  can  only  be 
separated  from  one  another  with  considerable  difficulty,  in  part 
owing  to  the  ease  with  which  some  of  them  pass  into  lactones ; 
it  was  found  possible,  however,  to  isolate  deoxybenzoin-2  :  2'- 
dicarboxylic  acid  and  an  acid,  m.  p.  250°,  which  gave  analytical 
results  in  agreement  with  those  required  by  tolane-2  ;  2'-dicarb- 
oxylic  acid  (the  amount  obtained  was  too  small  to  permit  further 
investigation).  Pyridine  causes  the  removal  of  bromine  from 
stilbene-2  :  2'-dicarboxylic  ester  bromides  with  re-formation  of  the 
parent  stilbene-2  :  2'-dicarboxylic  esters ;  triethylamine  has  a 
similar  effect  at  170°.  Since,  according  to  Pfeiffer  (A.,  1912,  i, 
618),  this  behaviour  is  characteristic  of  the  a-stilbenedibromides, 
and  in  the  present  instance  it  was  not  found  possible  to  isolate 
the  second  isomerides,  it  appeared  useless  to  study  the  bromides 
further,  and  the  work  was  therefore  continued  with  the  dichlorides, 
attempts  to  avoid  the  undesired  ring  closure  observed  with  the 
methyl  and  ethyl  esters  (see  above)  being  made  by  suitable 
substitution  in  the  carboxyl  groups. 

Amyl  stilbene-2  :  2 ' -dicarboxylate,  colourless,  matted  needles, 
m.p.  60 — 62°,  yields  resinous  substances  when  treated  with  chlorine ; 
amyl  chloride  is  thereby  eliminated.  Phenyl  stilbene-2  :  2' -dicarb¬ 
oxylate,  transparent  prisms,  m.  p.  206°,  does  not  give  crystalline 
chloro -derivatives  ;  the  corresponding  dibromide ,  colourless  granules, 
m.  p.  222°  (decomp.),  is  decomposed  with  difficulty  by  pyridine 
with  regeneration  of  the  parent  ester.  Stilbene-2  :  2' -dicarboxyl 
chloride ,  pale  yellow  needles,  m.  p.  159°,  is  prepared  from  the  acid 
and  thionyl  chloride ;  in  spite  of  its  relative  stability  towards 
water,  it  appears  to  have  the  symmetrical  structure.  When 
chlorinated  in  the  presence  of  warm  chloroform,  it  gives  7  :  7'- 
dichlorostilbene-2  :  2' -dicarboxyl  chloride ,  which  is  isolated  in  the 
form  of  the  corresponding  methyl  ester,  C18H1404C12,  colourless 
crystals,  m.  p.  183° ;  in  cold  solution,  the  methyl  ester  of  chloro  - 
hydrodiphthalyl-laetonic  acid  is  the  main  product  of  the  change. 
Stilbene-2  :  2,-diearboxyl  chloride  is  transformed  by  ammonia  into 
the  di-amide ,  small,  colourless  crystals,  m.  p.  319°,  by  aniline  into 
the  di-anilide ,  m.  p.  299°,  and  a  substance ,  C16H902C1,  long,  slender 
needles,  m.  p.  203°,  by  methylaniline  into  the  di-methylanilide, 

m.  p.  175°,  and  a  product ,  probably  C6H4<^^Q^>C-C6H4*NMePh, 

m.  p.  196°,  and  by  n-bromomethylaniline  into  the  di-o-bromo- 
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methylanilide ,  C3oH2402N2Br2,  a  colourless,  crystalline  powder, 
m.  p.  200° ;  the  latter  substance  gives  additive  'products  with  a 
molecular  proportion  of  benzene  or  ethyl  alcohol,  m.  p.  167°  and 
104°,  respectively.  Treatment  of  the  nitrogenous  compounds  with 
chlorine  gives  resinous  products. 

The  action  of  phosphorus  pentachloride  on  deoxy benzoin-2  :  2'- 
dicarboxylic  acid  and  subsequent  treatment  of  the  initial  product 
with  methyl  alcohol,  leads  to  the  isolation  of  methyl  benzylidene- 
phthalide-o-carboxylate  instead  of  the  desired  7-chlorostilbene- 
2  :  2 '-dicarboxyl  chloride. 

4-Nitro-2-eyanotoluene,  m.  p.  105°,  is  condensed  with  benz- 
aldehyde  to  4-nitro-2-eyanostilbene,  which  is  converted  by  bromine 
in  carbon  tetrachloride  solution  into  4- nitro-2-cyanostilbene  di¬ 
bromide ,  colourless  needles,  m.  p.  195 — 197°.  The  latter  is  trans¬ 
formed  by  pyridine  or  potassium  carbonate  into  4-nitro-2-cyano- 
stilbene,  by  sodium  ethoxide  into  resinous  products.  H.  W. 

Bile  Salts.  X.  The  Further  Degradation  of  Deoxycholic 
Acid.  Heinrich  Wieland  and  Wilhelm  Schulenburg  (Z. 
physiol  Chem.,  1921,  114,  167—191;  cf.  A.,  1921,  i,  112,  113, 
178). — To  prepare  the  ketotricar  boxy  lie  acids,  pyro- 

choloidanic  acid  is  dissolved  in  alkali  hydroxide  in  the  cold 
and  after  thirty  minutes  the  solution  is  made  acid  to  Congo  red 
with  hydrochloric  acid.  The  precipitate  contains  a  mixture  of 
the  two  isomerides.  The  (3 -acid  is  obtained  by  extracting  the 
precipitate  with  ether  and  by  further  extracting  the  ethereal  solu¬ 
tion  with  alkali  and  acidifying.  The  (3-acid  crystallises  as  the 
hydrate,  m.  p.  110 — 115°.  The  anhydrous  acid  after  crystallisa¬ 
tion  has  m.  p.  180 — 185°,  and  [a]1^  —56*3°  in  alcohol.  The  same 
pyrocholoidanic  acid  is  obtained  from  it  as  from  the  a- acid.  Pro- 
solannellic  acid ,  C23H3409,  is  obtained  by  dissolving  the  a-keto- 
tricarboxylic  acid  in  alkali  hydroxide,  oxidising  with  potassium 
permanganate,  and  precipitating  with  acid.  The  hydrated  acid 
crystallises  in  spherical  aggregates  of  lustrous  needles,  m.  p.  220°, 
but  on  exposure  in  a  vacuum  it  loses  3*45%  of  water  and  then 
has  m.  p.  180°,  [a]1^  +75*5°  in  alcohol.  Pyroprosolannellic  acid , 
^22^30^6j  prepared  from  prosolannellic  acid  by  distillation  in  a 
vacuum  at  300°,  crystallises  in  colourless  prisms,  m.  p.  172°.  The 
diketo-dicarboxylic  acid,  C22H3206,  was  obtained  from  this  pyro- 
acid  by  boiling  in  alcoholic  solution  with  sodium  ethoxide.  The 
sodium  salt  crystallises  in  needles.  The  free  acid  crystallises  in 
large,  colourless  plates,  m.  p.  173°.  Solannellic  acid  was  prepared 
both  by  the  oxidation  of  prosolannellic  acid  and  of  the  a-keto- 
tricarboxylic  acid,  C23H3407,  with  fuming  nitric  acid ;  it  crystallises 
in  white  rosettes  of  needles,  m.  p.  202 — 203°  (decomp.),  [oc]i?  +35T° 
in  alcohol.  Pyrosolannellic  acid,  C22H3209,  prepared  by  heating 
solannellic  acid  at  270°  in  a  vacuum,  crystallises  as  whetstone¬ 
shaped  crystals,  m.  p.  272°.  N orsolannellic  acid,  C22H32012, 
obtained  by  oxidising  the  pyro-acid  with  fuming  nitric  acid, 
crystallises  in  lustrous  needles,  m.  p.  228 — 229°  (decomp.),  [a]1^ 
+  9*9°  in  1%  alcohol.  This  acid  is  also  obtained  together  with 
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another  acid  by  oxidising  pyrodeoxybilianic  acid  with  fuming 
nitric  acid.  S.  S.  Z. 


Sulphite  Liquor  Lactone.  S.  V.  Hintikka  (Pappers-Travdril- 
och  Industritidskrift  for  Finland ,  1921,  No.  10,  150;  Cellulose- 
chemie ,  1921,  2,  87 — 88). — The  author  has  repeated  Holmberg’s 
experiment  (A.,  1921,  i,  25)  using  birch  and  aspen  woods,  but  failed 
to  obtain  the  crystalline  lactone  reported  by  Holmberg.  It  may 
be  that  this  compound  is  characteristic  of  the  sulphite  waste  liquor 
from  pine  wood.  Chemical  Abstracts. 


Cubebin.  IV.  Derivatives  of  Cubebinolide.  Efisio  Mameli 
(i Gazzetta ,  1921,  51,  ii,  353—374;  cf.  A.,  1908,  i,  20;  1909,  i,  503; 
1913,  i,  47). — When  subjected  to  oxidation  under  various  con¬ 
ditions,  cubebin  always  yields  a  greater  or  less  proportion  of  cubeb¬ 
inolide,  together  with  other  products.  Thus,  the  action  of  light, 
mercuric  acetate,  hydrogen  peroxide,  silver  oxide,  dichromate 
and  sulphuric  acid,  permanganate,  etc.,  on  cubebin  yields  cubeb¬ 
inolide ;  nitric  acid  and  bromine  yield  respectively  dinitro-  and 
dibromo-cubebinolide,  the  central  grouping  undergoing  no  oxidation. 
Just  as  was  observed  with  cubebin,  cubebinic  esters,  and  cubebinol, 
the  action  of  the  more  energetic  oxidising  agents,  such  as  potass¬ 
ium  permanganate,  on  cubebinolide  or  its  derivatives  results  in 
complete  combustion  of  the  alicyclic  grouping,  with  formation  of 
piperonylic  acid. 

These  results  show  that  the  non -primary  alcoholic  group  is  the 
point  most  readily  attacked  in  the  cubebin  molecule.  The  forma¬ 
tion  of  a  y -lactone,  like  the  property  of  yielding  internal  ethers 
with  a  pentagonal  nucleus  when  treated  with  a  dehydrating  agent, 
represents  one  of  the  fundamental  chemical  characters  of  cubebin. 

The  compound,  m.  p.  183 — 184°,  obtained  by  the  action  of  nitric 
acid  on  cubebinolide,  is  found  to  be  a  dinitrocubebinolide, 
C2oHi606(N02)2j  and  to  be  identical  with  the  compound  erroneously 
described  by  Peinemann  (A.,  1896,  i,  494)  as  dinitrocubebin, 
C20H18O6(NO2)2.  The  two  nitro-groups  pass  one  into  each  of  the 
two  piperonylic  nuclei  existing  in  cubebin;  oxidation  of  dinitro¬ 
cubebinolide  by  means  of  potassium  permanganate  yields  nitro- 


piperonylic  acid,  CH2<^q_ 


o-ZNno 


co2h: 


m. 


172°. 


In  the  formation  of  the  two  bromo- derivatives  of  cubebin  de¬ 
scribed  by  Weidel  (A.,  1878,  80)  and  by  Angeli  and  Mola  (A.,  1895, 
i,  24),  respectively,  two  of  the  six  oxygen  atoms  present  in  the 
cubebin  molecule  are  displaced,  so  that  the  molecule  undergoes 
transformation  more  profound  than  mere  bromination,  this  being 
due  to  the  dehydrating  action  of  the  hydrobromic  acid  evolved 
during  the  reaction.  Treatment  of  cubebin  with  bromine  in  acetic 
acid  solution  containing  finely  divided  calcium  carbonate  yields  : 
(1)  A  compound,  m.  p.  177 — 178°,  which  contains  two  bromine 
atoms  in  the  molecule,  exhibits  no  lac  tonic  properties,  and  is  to 
be  investigated  later,  and  (2)  the  compound,  C20H16O6Br2,  m.  p. 
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137°,  which  was  obtained  previously  by  the  action  of  bromine  on 
cubebinolide  in  alcoholic  solution  and  may  be  regarded  as  the 
dibromo-derivative  of  cubebinolide  or  as  the  lactone  of  dibromo- 
hydroxycubebinic  acid. 

Cubebinolide  forms  monoclinic  crystals,  m.  p.  63 — 64°  [Viola 
and  Ferrari  :  a  :  b  :  c~0*20367  :  1  :  0*19998  ;  p=109°  4'].  Con¬ 
centrated  sulphuric  acid  colours  cubebinolide  reddish -violet  or 
black  and  becomes  green  or  greenish-red ;  if  water  is  added,  the 
acid  is  completely  decolorised,  whilst  the  solid  remains  dark  violet. 

Dinitrocubebinolide ,  C20H16O6(NO2)2,  crystallises  in  microscopic, 
canary-yellow,  acicular  prisms,  m.  p.  183 — 184°,  and  with  con¬ 
centrated  sulphuric  acid  gives  a  deep  orange-yellow  solution  which 
slowly  turns  yellow  and,  on  dilution  with  water,  gradually  becomes 
decolorised  and  deposits  a  straw-yellow  precipitate.  In  chloroform 
solution  it  is  unaffected  by  bromine. 

With  concentrated  sulphuric  acid,  dibromocubebinolide  gives  a 
reddish -yellow  coloration,  which  changes  immediately  to  violet- 
brown  and  then  to  dirty  green,  addition  of  water  causing  gradual 
decolorisation  of  the  solution  and  deposition  of  a  dirty  green 
precipitate. 

The  amide  of  hydroxycubebinic  acid ,  C20H21O6N,  forms  stellate 
aggregates  of  white,  acicular  crystals,  m.  p.  129 — 130°,  decomposing 
at  165°,  and  exhibits  chemical  behaviour  analogous  to  that  of 
the  amide  of  dibromohydroxycubebinic  acid ,  C20H19O6NBr2,  which 
crystallises  in  tufts  or  fan-shaped  aggregates  of  silky,  white  needles, 
m.  p.  164 — 167°,  and  decomposes  at  170°;  with  benzene,  it  forms 
an  additive  compound ,  6C20H19O6NBr2,+5C6H6.  T.  H.  P. 

Reactivity  of  the  Nitrobenzaldehydes.  Gustav  Heller, 
Hilde  Lauth,  and  Arnold  Buchwaldt  (Ber.,  1922,  55,  [B], 
483 — 489). — o-Nitrobenzaldehyde  condenses  readily  with  pyruvic 
acid  in  the  presence  of  hydrogen  chloride  to  give  o-nitrocinnamoyl- 
formic  acid,  but  similar  compounds  cannot  be  obtained  from  m- 
and  p-nitrobenzaldehyde.  A  review  of  the  literature  does  not 
indicate  any  great  difference  between  the  reactivities  of  the  three 
compounds,  and  this  view  is  confirmed  by  a  series  of  experiments 
now  recorded.  The  peculiar  action  of  the  o-nitroaldehyde  towards 
pyruvic  acid  is  attributed  to  the  intimate  relationship  of  the  nitro- 
group  to  the  ortho-side  chain  which  cannot  be  easily  expressed  by 
a  formula. 

The  action  of  sodium  hydroxide  on  a  solution  of  p-nitrobenz- 
aldehyde  and  propaldehyde  in  alcohol  gives  p-nitro-<x.-methyl- 
cinnamaldehyde ,  pale  yellow  needles,  m.  p.  112 — 113°;  the  corre¬ 
sponding  m-nitro- compound  has  m.  p.  83°.  o -Nitrostyryl  dichloro- 
methyl  ketone  (from  o-nitrobenz  aldehyde  and  aa-dichloroacetone) 
crystallises  in  colourless  prisms,  m.  p.  106 — 107° ;  the  corresponding 
p-  and  m-m£ro- compounds  have  m.  p.  125°  and  116 — 117°,  respec¬ 
tively.  Ethyl  oL-p-nitrobenzylideneacetoacetate  (from  an  alcoholic 
solution  of  the  components  in  the  presence  of  piperidine)  forms 
colourless  needles,  m.  p.  164°,  whereas  the  corresponding  ortho- 
derivative  could  not  be  caused  to  crystallise.  o-Nitro-cc-methyl- 
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styryl  methyl  ketone,  N02*C6H4*CH!CMe#C0Me,  clusters  of  pale 
yellow  needles,  m.  p.  62 — 63°,  is  obtained  from  o-nitrobenzaldehyde 
and  methyl  ethyl  ketone.  It  is  reduced  by  zinc  dust  and  con¬ 
centrated  hydrochloric  acid  in  ice-cold  alcoholic  solution  to  o -amino - 
oi-methylstyryl  methyl  ketone,  m.  p.,  anhydrous,  124°  (decomp.), 
hydrated,  m.  p.  82°  (benzoyl  derivative,  long  needles,  m.  p.  86°) ; 
if  reduction  is  effected  without  cooling,  2  :  3-dimethylquinoline, 
m.  p.  68°,  is  produced.  It  is  remarkable  that  ring  closure  of  the 
isolated  amino -compound  cannot  be  effected  by  warming  with 
water  or  acids.  o-Nitro-u-methylstyryl  methyl  ketone,  slender,  pale 
yellow  needles,  m.  p.  95—96°  (corresponding  ammo-compound, 
pale  yellow  prisms,  m.  p.  120°),  and  m-nitro-vL-methylstyryl  methyl 
ketone,  m.  p.  78°,  are  also  described.  H.  W. 

Preparation  of  Phenylacetaldehyde.  Shintaro  Kodama 
(Jap.  Pat.  37212). — -One  part  of  phenylalanine  is  dissolved  in  excess 
of  10 — 25%  sulphuric  acid  and  about  0*5  part  of  25 — 30%  sodium 
nitrite  is  gradually  added  at  the  ordinary  temperature;  part  of 
the  a-hydroxy-p-phenylpropionic  acid  formed  crystallises,  the 
remainder  being  separated  in  90%  yield  as  the  calcium  salt  by 
boiling  with  calcium  carbonate  and  adding  calcium  chloride  solu¬ 
tion.  When  heated  at  120 — 140°  for  two  to  three  hours,  a-hydroxy- 
P-phenylpropionic  acid  is  converted  into  its  anhydride,  and  in  a 
vacuum  at  250 — 300°  it  produces  phenylacetaldehyde  in  60%  yield. 
The  latter  substance  is  isolated  as  the  compound  with  sodium 
hydrogen  sulphite.  Cinnamic  acid  is  produced  as  a  by-product  in 
the  second  treatment.  Chemical  Abstracts. 

Reduction  of  Substituted  Salicylic  Acids.  Hugo  Weil 
and  Karl  Brimmer  (Ber.,  1922,  55,  [U],  301 — 305). — Sulpho- 
salicylic  acid  is  reduced  by  sodium  amalgam  in  the  presence  of 
boric  acid  to  sulphosalicylaldehyde  in  good  yield  if  the  latter  is 
protected  by  a  suitable  mixture  of  sulphite  and  hydrogen  sulphite. 
The  aldehyde  is  precipitated  by  the  addition  of  aniline,  and  the 
compound  thus  produced  is  decomposed  by  steam  in  alkaline 
solution,  whereby  sodium  salicylaldehydesulphonate, 

C7H502-S03Na,l-5H20, 

is  obtained.  Sulphosalicylaldehyde  condenses  with  dimethyl- 
aniline  in  the  presence  of  concentrated  sulphuric  acid,  and  the 
product  is  converted  by  sodium  hydroxide  into  the  sodium  salt, 
CggHggONg'SOgNa^HgO,  silvery  leaflets,  which  is  oxidised  to  a 
bluish -green  dye.  Disulphosalicylic  acid  is  reduced  similarly  to 
disulphosalicylaldehyde,  the  potassium  (  +  2H20)  and  barium 
(  +  2*5H20)  salts  of  which  are  described.  Potassium  salicyl- 
aldehydedisulphonate  is  converted  by  a  small  amount  of  ^-toluidine 
into  the  salt ,  C14H110N(S03K)2,H20,  whereas  the  disulphoaldehyde 
yields  the  corresponding  p -toluidine  salt, 

C14H11ON(S03H,C7H7-NH2)2, 

with  a  relatively  larger  amount  of  the  base.  The  aldehyde  gives 
a  phenylhydrazone  which  was  isolated  in  the  form  of  its  barium 
salt,  C13H10ON2(SO3)2Ba. 
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2-Hydroxybenzene-l  :  3 -dialdehyde,  long,  colourless,  hair -like 
crystals,  is  obtained  by  the  reduction  of  o-aldehydosalicylic  acid; 
the  corresponding  phenylhydrazone,  C20H18ON4,  forms  yellow 
crystals.  ^-Hydroxybenzene-1  :  2-dialdehyde ,  slender,  yellow  needles, 
is  prepared  similarly  from  p-aldehydosalicylic  acid;  the  corre¬ 
sponding  phenylhydrazone  is  a  yellow,  crystalline  precipitate.  The 
aldehyde  condenses  with  dimethylaniline  in  the  presence  of  con¬ 
centrated  sulphuric  acid  at  110°  to  form  the  substance ,  C40H46ON4, 
which  is  oxidised  by  lead  peroxide  to  a  blue  dye.  H.  W. 

Some  Derivatives  of  Suberone.  Marcel  Godchot  and 
Pierre  Brun  (Compt.  rend.,  1922,  174,  618 — 620). — Suberone 
condenses  with  itself  under  the  influence  of  calcium  hydride  (cf. 
A.,  1919,  i,  447)  to  give  cycloheptylidenecycloheptanone, 

c7h12:c7h10o, 

b.  p.  143 — 145°/8  mm.;  du  0*9936 ;  n^  1*5144.  When  reduced 
by  sodium  in  absolute  alcohol,  this  ketone  gives  cycloheptylcyclo- 
heptanol ,  C7H13'C7H12*OH,  b.  p.  158 — 161°/20  mm.;  dn  0*9908; 
n]>  1*5133,  which  gives  an  allophanic  ester,  C\4H250*C0dSTH*C0*NH2, 
m.  p.  183°. 

When  brominated  in  solution  in  carbon  tetrachloride,  suberone 
yields  ( ?)2  :  7 -dibromosuberone,  m.  p.  68°,  which  possesses  intense 
sternutatory  and  blistering  properties.  With  dilute  sodium  hydr¬ 
oxide  in  the  cold,  it  gives  a  compound ,  obtained  as  a  syrup,  which 
is  probably  a  dihydroxycycZoheptanone.  W.  G. 

Syntheses  by  means  of  Sodamide.  XI.  Substitution 
Derivatives  of  Benzoylctfdopropane.  Albin  Haller  and 
Eugexe  Benoist  (Ann.  Chim.,  1922,  [ix],  17,  25 — 37). — Ethyl 
benzoylacetate  condenses  with  ethylene  bromide  in  the  presence  of 
sodium  ethoxide  to  give  ethyl  1-benzoylcycZopropane-l-carboxylate 
(cf .  Perkin,  T.,  1883, 47,  840),  giving  an  oxime,  m.  p.  152°.  The  ester 
on  saponification  gives  the  free  acid,  which  on  heating  at  150°  is 
decomposed,  giving  benzoylcycZopropane.  A  better  yield  of  this 
compound  is  obtained  by  the  action  of  c^/cZopropanecarboxyl 
chloride  on  benzene  in  the  presence  of  aluminium  chloride.  Benzoyl- 
cycZopropane  is  decomposed  by  sodamide  in  moist  benzene,  giving 
cycZopropane  and  benzamide,  but  in  dry  benzene,  in  the  presence 
of  this  condensing  agent,  it  reacts  with  alkyl  haloids,  giving  alkyl- 
benzoylcycZopropanes.  In  this  way,  the  authors  have  prepared 
\ -benzoyl-1 -methylayclopropane,  b.  p.  127 — -128°/18  mm.;  d25  1*038; 
nf  1*53650  ;  ri$  1*54171 ;  giving  an  oxime,  m.  p.  115°  (decomp.),  and 
a  p-nitrophenylhydrazone,  m.  p.  112°;  1  -benzoyl-1 -allylcyciopropane, 
b.  p.  136 — 137°/16  mm. ;  and  1-benzoylbenzylcyclopropane,  m.  p. 
33*5°;  d25  1*0795;  1*57229;  1*57782;  nf  1*59231 ;  n™ 

1*90469.  With  sodamide  in  moist  benzene,  these  three  compounds 
behave  differently.  The  methyl  derivative  gives  benzamide  and 
methylq/cZopropane,  the  allyl  derivative  is  undecomposed,  and  the 
benzyl  derivative  gives  1-benzylcyclopropane-l-carboxylamide ,  m.  p. 
84°,  from  which  the  free  acid,  m.  p.  103°,  is  obtained  on  hydrolysis. 
On  oxidation,  benzoylbenzylcycZopropane  gives  a  compound , 


ORGANIC  CHEMISTRY. 


i.  351 


Ci7Hi402,  m.  p.  86 — 87°,  on  which  molecular  weight  determinations 
do  not  give  results  corresponding  with  dibenzoylcycZopropane. 

The  following  physical  constants  are  recorded  :  Benzoyl cyclo¬ 
propane,  d25  T0453  ;  rif  T53798  ;  n ^  T54335;  ri^  T55701 ;  n™ 
1*56992;  ethyl  l-benzoylcycfopropanecarboxylate,  d25  T1355;  n f 
1*52899;  n$  1*53525;  n25  1*54862;  n25 1*55674.  W.  G. 

The  Synthesis  of  p-Keto-bases  from  Acetophenone,  Form¬ 
aldehyde,  and  Amine  Salts.  C.  Mannich  and  G.  Heilner 
(Ber.,  1922,  55,  [B],  356— 365).— The  synthesis,  previously  applied 
to  aliphatic  ketones  (A.,  1917,  i,  634)  and  to  cyclohexanone  (A., 
1920,  i,  850),  has  now  been  extended  to  acetophenone  as  a  typical 
fatty-aromatic  ketone. 

w-Dimethylaminopropiophenone  hydrochloride ,  leaflets  or  needles, 
m.  p.  156°,  is  readily  obtained  when  equivalent  quantities  of  aceto¬ 
phenone,  paraformaldehyde,  and  dimethylamine  hydrochloride  are 
heated  to  boiling  in  concentrated  alcoholic  solution  :  COMePh+ 
CH20+NHMe2,HCl  — ►  C0Ph-CH2-CH2*NMe2,HCl+H20.  The  cor¬ 
responding  base  is  a  colourless  liquid,  b.  p.  110 — 112°/14  mm.  ( oxime , 
plates,  m.  p.  108°).  It  is  oxidised  by  potassium  permanganate  to 
benzoic  acid,  carbon  dioxide,  and  dimethylamine.  It  is  very 
readily  hydrolysed  (by  treating  the  hydrochloride  with  steam)  to 
dimethylamine  and  phenyl  vinyl  ketone.  Reduction  leads  to  the 
formation  of  different  substances  according  to  the  experimental 
conditions.  Hydrogenation  of  the  hydrochloride  with  palladium 
and  hydrogen  generally  gives  cc-phenyl-y-dimethylaminopropane-oi-ol 
hydrochloride ,  OH-CHPh*CH2*CH2*NMe2,HCl,  leaflets,  m.  p.  135 — 
136°  (the  corresponding  free  base  is  a  liquid;  the  hydrochloride  of 
the  benzoate  has  m.  p.  170°),  but,  on  one  occasion,  proceeded  to 
the  production  of  y-dimethylamino-w-propylbenzene.  Treatment 
of  uj-dimethylaminopropiophenone  with  activated  aluminium  in 
ethereal  solution  only  gives  the  corresponding  secondary  alcohol 
in  minor  amount,  the  main  product  being  a  mixture  of  a t-bis~ 
dimethylamino-yh-diphenylhexane-yS-diols, 

NMe2*CH2*CH*CPh(OH)*CPh(OH)*CH2*CH2*NMe2, 

[a-form,  m.  p.  146°,  p- variety,  m.  p.  (indefinite)  107°,  after  softening 
at  about  100°]. 

The  action  of  methylamine  hydrochloride  on  formaldehyde  and 
acetophenone  leads  to  the  production  of  xv! -bisphenacylmethyl- 
methylamine,  (COPh*CH2*CH2)2NMe,  and  w-methylaminopropiophen- 
one ,  COPh*CH2*CH2*NHMe.  The  former,  which  is  formed  in  larger 
quantity,  crystallises  in  small  rods  or  needles,  m.  p.  142°,  and 
yields  a  hydrochloride ,  needles  grouped  in  rosettes,  m.  p.  162°. 
The  latter  is  a  very  unstable  liquid  which  is  most  conveniently 
obtained  by  the  action  of  a  current  of  steam  on  the  hydrochloride 
of  the  tertiary  base ;  its  hydrochloride  crystallises  in  leaflets,  m.  p. 
139 — 141°.  The  reduction  of  aa'-bisphenacylomethylmcthylamine 
by  activated  aluminium  in  the  presence  of  moist  ether  does  not 
proceed  uniformly ;  it  was  found  possible  with  some  difficulty  to 
isolate  two  crystalline  substances  [leaflets,  m.  p.  205°,  and  slender 
needles,  m.  p.  (indefinite)  180°,  after  softening  at  about  170°]  to 
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which,  on  the  results  of  analysis,  the  formula  C19H2302N  is 
assigned.  Probably  they  represent  the  racemic  and  meso-forms 


of  the  cyclic  pinacone,  NMe<C 


CH2-CH2- 

ch2-ch2- 


SPh-OH 

!Ph*OH 


H.  W. 


Glyoximes  and  Peroxides.  D.  Bigiavi  (Gazzetta,  J921,  51, 
ii,  324 — 329). — Angeli,  Alessandri,  and  Aiazzi-Mancini  (A.,  1911, 
i,  544)  found  that  the  action  of  magnesium  phenyl  bromide  on  the 
peroxide  of  piperylmethylglyoxime  yields  piperonylonitrile  and 
acetophenone,  the  latter  probably  resulting  from  decomposition 
of  a  nitronic  acid.  The  author  has  now  extended  this  reaction 
to  other  peroxides  and  investigated  the  conditions  in  which  nitriles 
yield  ketones  when  treated  with  magnesium  alkyl  derivatives. 

The  action  of  magnesium  phenyl  bromide  on  benzonitrile  in 
ethereal  solution  yields  an  appreciable  proportion  of  benzophenone, 
and  piperonylonitrile,  under  similar  conditions,  gives  a  compound 
which  melts  indistinctly  at  about  50°,  but  could  not  be  identified 
with  phenyl  piperonyl  ketone. 

The  interaction  of  magnesium  methyl  iodide  and  piperylmethyl¬ 
glyoxime  peroxide  in  benzene  solution  gives  piperonylonitrile  and 
acetopiperone,  CH2.'02IC6H3Ac,  the  latter  being  undoubtedly 
formed  by  further  action  of  the  magnesium  derivative  on  the 
nitrile.  The  action  of  magnesium  phenyl  bromide  on  anisylmethyl- 
glyoxime  peroxide  in  benzene  solution  yields  anisonitrile  and,  by 
treatment  of  the  aqueous  liquid  with  dilute  sulphuric  acid,  a  green 
oil  which  is  probably  the  nitroso-alcohol  derived  from  the  isomeric 
nitronic  acid,  CPhMelNO'OH  — >  NChCPhMe’OH ;  this  nitroso- 


alcohol  decomposes  rapidly,  giving  a  brown  oil,  consisting  principally 
of  acetophenone. 

Closely  related  to  the  structure  of  the  peroxides  is  that  of  the 
dioximes  obtained  when  the  former  are  reduced  by  means  of  zinc 
and  the  calculated  proportion  of  acetic  acid.  Beckmann  and 
Koster’s  conclusion  that  such  dioximes  are  amphi- dioximes  (A., 


1893,  i,  474), 


R-0 


OR' 


NOH  NOH’ 


is  of  doubtful  accuracy,  since  in  the 


reaction  on  which  it  is  based  phosphorus  pentachloride  is  used, 
and  preference  may  be  given  to  the  dioxime  structure  corre- 


C — C 

sponding  with  Koreff’s  formula  for  the  peroxides,  n.  u. 


1886,  363).  These  di oximes  exhibit,  indeed,  properties  distin¬ 
guishing  them  from  their  isomerides  :  they  have  lower  melting 
points  and  are  unstable,  undergoing  isomerisation  when  heated; 
when  their  diacetyl  derivatives  are  hydrolysed  and,  in  some  cases, 
when  the  dioximes  themselves  are  heated,  furazans  are  formed 
more  readily  than  from  the  isomeric  dioximes. 

Extension  of  Tschugaev’s  experiments  (A.,  1908,  i,  554)  shows 
that  s^-glyoximes  with  both  radicles  aliphatic  form  complex 
nickel  compounds,  whereas  those  with  one  or  two  aromatic  radicles 
do  not  form  such  compounds.  Dimethylgly oxime,  obtained  by 
reduction  of  the  peroxide,  forms  the  red  nickel  complex  salt.  Of 
the  two  piperylmethylgly oximes,  the  y-compound,  m.  p.  159°, 


ORGANIC  CHEMISTRY. 


i.  353 


formed  on  reduction  of  the  peroxide,  forms  no  complex,  but  the 
(3-dioxime,  m.  p.  209°,  prepared  by  heating  the  y-isomeride  at  160°, 
forms  a  dark  red  nickel  complex ,  C20H18O8N4Ni.  Of  the  four  dioximes 
of  camphor  (Forster,  T.,  1903,  83,  519),  only  the  a-isomeride,  m.  p. 
199°,  obtained  by  reduction  of  the  peroxide,  forms  a  nickel  complex , 
C30H44O 6N 6Ni2 ;  this  result  is  in  agreement  with  the  conclusions 
given  above,  since  in  the  camphordioximes  the  two  aliphatic  radicles 
united  to  the  group  *C(NOH).*C(NOH)*  are  joined  to  form  a  ring. 

Benz oylgly oxime  peroxide  gives  the  same  dioxime  when  reduced 
by  means  of  zinc  and  the  calculated  amount  of  acetic  acid  as  by 
reduction  with  platinum  black  and  hydrogen,  and  the  same  is 
the  case  with  camphordioxime  peroxide.  T.  H.  P. 

Crystallography  of  Derivatives  of  Benzophenone.  F.  M. 

Jaeger  (Z.  Kryst.  Min.,  1921,  56,  46 — 61 ;  from  Ghem.  Zentr.,  1921, 
iii,  1159 — 1160). — Crystallographic  descriptions  are  given  of  a 
number  of  derivatives  of  benzophenone.  Benzophenone,  m.  p.  36° 
and  48-5° ;  rhombic  bipyramidal  (a  :  b  :  c— 0-8511  :  1  :  0-6644). 
2-Nitrobenzophenone,  m.  p.  105° ;  monoclinic  prismatic  (a  :  b  :  c= 
0-8961:1:0-4706,  [3=87°  42-5').  2-Chlorobenzophenone,  lustrous, 
colourless  needles,  m.  p.  45-5° ;  monoclinic,  prismatic  (a  :  b  :  c— 
0*4985  :  1  :  0-4706,  (3  —  83°  8').  2-Iodobenzophenone,  colourless 

crystals,  m.  p.  32° ;  triclinic  pinacoidal  (a  :  b  :  c=  1-0966  :  1  :  1-4193, 
a  =  98°  57',  (3  —  83°  22-5',  y  =  93°  9').  2  :  4-Dibromobenzophenone, 

colourless  plates,  m.  p.  55° ;  rhombic  bipyramidal  (a  :  b  :  c— 
0-7168  :  1  :  0-2945).  2  :  4'-Dibromobenzophenone,  prisms  and  tab¬ 

lets,  m.  p.  62°  ;  monoclinic  prismatic  (a  :  b  :  c— 1-0962  :  1  :  0-5951, 
p  =  68°  25-5').  2-Bromobenzophenone,  m.  p.  42°;  monoclinic 
prismatic  (a  :  b  :  c  =  0-5045  :  1  :  0-9322,  (3  =  83°  24-5').  2  :  4'-Di- 

chlorobenzophenone,  m.  p.  66° ;  monoclinic  prismatic  (a  :  b  :  c— 
0-5139  :  1  :  0-4654,  (3  =  81°  21').  2:4:6-  Trichlorobenzophenone, 

m.  p.  102°;  triclinic  pinacoidal  (a  :  b  :  c~  1-3908  :  1  :  1-1537, 
a  =  120°  41',  (3  =  110°  27-5',  y=77°  20').  2:4:  6-Tribromobenzo- 

phenone,  m.  p.  147°  ;  triclinic  pinacoidal  (a  :  b  :  c~  1-3939  :  1  :  1-1065, 
a  —  120°  59*5',  [3  =  108°  44',  y  =  75°  20').  2-Chloro-4'-nitrobenzo- 
phenone,  yellow  tablets  from  benzene,  thick  plates  or  prisms  from 
ethyl  acetate,  m.  p.  107*5° ;  rhombic  bipyramidal  (a  :  b  :  c= 
2-6857  :  1  :  1-7153).  2-Chloro-4'-aminobenzophenone,  yellow  crys¬ 
tals,  m.  p.  112° ;  monoclinic  prismatic  (a  :  b  :  c— 0-5141  :  1  :  0*4824, 
p~81°5').  4-Chloro-3-nitrobenzophenone,  short,  light  yellow 
prisms,  m.  p.  105° ;  rhombic  bipyramidal  (a  :  b  :  c=0-9363  : 1  :  0-5740). 
4-Chloro-4'-nitrobenzophenone,  light  yellow,  flat  needles,  m.  p. 
100-8°  ;  triclinic  pinacoidal  (a  :  b  :  c=  1-166  :  1  :  0-995,  a  =  119°  27', 
(3  =  122°  36',  y=89°40').  4-Bromo-3-nitrobenzophenone,  light 
yellow,  flat  needles  or  prisms,  m.  p.  113°;  rhombic  bipyramidal 
(a  :  b  :  c~  1-5453  :  1  :  0-3847).  4-Bromo-3-aminobenzophenone,  light 
yellow  tablets,  m.  p.  85° ;  monoclinic  prismatic  (a  :  b  :  c= 
1-9883  :  1  :  1-1745,  [3  =  86°  58').  4  :  4'-Dibromo-3-nitrobenzophen- 
one,  yellow  needles,  m.  p.  119-5°;  monoclinic  sphenoidic  ( ?) 
(a  :  b  :  c  =.2-6352  :  1  :  4-4498,  (3=89°  10-75'j.  4-Bromo-3  :  4'-dinitro- 
benzophenone,  long,  light  yellow  needles,  m.  p.  139-5°;  rhombic 
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bipyramidal  (a  :  b  :  c=  1*6350  :  1  :  1-288).  4-Methylbenzophenone, 
monoclinic  prismatic  (a  :  b  :  c  =  1-0117  :  1  :  0-4118,  p=84°46') ;  a 
second  form  is  rhombobedral  and  hemimorphic  (a  :  c=l  :  1-2254). 
3  : 4'-Dimethylbenzophenone,  m.  p.  82° ;  monoclinic  prismatic 
(a  :  b  :  c— 1-0409  :  1  :  0-4154,  p— 88°  15').  2  :  5-Dimethylbenzophen- 
one,  m.  p.  36°;  rhombic  bipyramidal  (a  :  b  :  c— 0-8371  :  1  :  0-4048). 
2:4:  6-Trimethylbenzophenone,  m.  p.  35°;  rhombic  bisphenoidic 
(a:b:  c=0-7682 : 1 : 0-2243).  2-Bromo-4-ethoxybenzophenone,  prisms, 
m.  p.  79-5°;  rhombic  bipyramidal  (a  :  b  :  c=0-6907  :  1  :  0-6915). 

G.  W.  R. 

Hydroxynaphthaquinone.  IV.  New  Derivatives  of  2  :  3  :  8- 
Tribromo  -  5  -  hydroxy  -1:4-  naphthaquinone.  Alvin  S . 
Wheeler  and  T.  M.  Andrews  (J.  Amer.  Chem.  Soc.,  1921,  43, 
2582 — 2587 ;  cf.  A.,  1919,  i,  490). — Further  evidence  is  given  of 
the  marked  reactivity  of  the  bromine  atom  in  position  8  in  2  ;  3  :  8- 
tribromo- 5-hydroxy- 1  :  4- naphthaquinone.  It  can  be  replaced  by 
chlorine  or  by  hydroxyl,  phenylamino-,  o-tolylamino-,  p-tolyl- 
amino-,  or  p-bromophenylamino-groups.  If  the  bromine  atom  in 
position  8  is  first  replaced  by  a  hydroxyl  group  and  the  product 
then  reduced  by  zinc  dust  in  acid  solution,  a  dibromotetrahydroxy- 
naphthalene  is  obtained,  but  if  zinc  dust  in  alkaline  solution  is 
used,  a  tetrahydroxynaphthalene  is  obtained.  Reduction  of  the 
original  tribromonaphthaquinone  with  zinc  dust  in  acid  solution 
gives  a  tribromotrihydroxynaphthalene.  The  sodium  salt  of 
2:3:  8-tribromo-5-hydroxy-l  :  4-naphthaquinone  gives  ethers  when 
boiled  with  alkyl  haloids. 

The  following  new  compounds  are  described  : 

1  :  4  :  5  :  8 -Tetrahydroxynaphthalene,  m.  p.  224°.  2  :  3 -Dibromo- 

1:4:5:  8 -tetrahydroxynaphthalene,  C10H2Br2(OH)4,  m.  p.  164 — - 
166°,  giving  a  tetra-acetyl  derivative,  m.  p.  149 — 150°.  2  :  3 -Di- 

bromo-8-hydroxy-5-acetoxy-l  :  4- naphthaquinone ,  m.  p.  197°.  2:3:  8- 
Tribromo- 1  :  4  :  5-trihydroxynaphthalene ,  m.  p.  106—107°,  giving  a 
triacetyl  derivative,  m.  p.  219 — 220°;  and  with  water  a  compound, 
m.  p.  168°.  2  :  8-Dibromo-8-hydroxy-6-methoxy-l  \  ^-naphthaquinone, 

m.  p.  209 — 210°,  and  2  :3-dibromo-8-hydroxy-5-ethoxy-l :  4t-naphtha- 
quinone,  m.  p.  134 — -136°,  giving  a  sodium  salt,  which  dyes  silk  a 
champagne  colour.  8-Chloro-2  :  3-dibromo-5-acetoxy-l  :  4- naphtha¬ 
quinone ,  m.  p.  159-5 — 160°. 

By  boiling  tribromojuglone  in  alcoholic  solution  with  certain 
aromatic  bases,  the  following  arylamino-derivatives  were  obtained  : 
2  : 3-Dibromo-5-hydroxy-8-anilino-l :  4- naphthaquinone ,  m.  p.  234-5 — 
235-5°;  2  :  3-dibromo-5-hydroxy-8-o-toluidino-l  :  4- naphthaquinone , 

m.  p.  187-5 — 189°;  2  :  3-dibromo-5-hydroxy-8-p-toluidine-l  :  4- 
naphthaquinone,  m.  p.  216 — 217°;  2 : 3-dibromo-5-hydroxy-8-p- 

bromoanilino-1  :  4- naphthaquinone ,  m.  p.  254 — 256°.  With  p-nitro- 
aniline  a  compound,  m.  p.  159-5 — 160°,  containing  a  high  percentage 
of  bromine  was  obtained.  W.  G. 

Production  of  Hydroxy-derivatives  of  Anthraquinone. 
Arthur  Hugh  Davies  and  Scottish  Dyes,  Ltd.  (Brit.  Pat. 
174101). — Dihydroxyanthraquinones  are  obtained  by  heating  in 
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an  autoclave  monochloroanthraquinones  and  solutions  of  alkali 
hydroxides  in  presence  of  oxidising  agents  such  as  chlorates  or 
nitrates.  For  example,  alizarin  is  obtained  by  heating  a  mixture 
of  78  parts  of  2-chloroanthraquinone,  275  parts  of  sodium  hydroxide, 
11*3  parts  of  sodium  chlorate,  and  850  parts  of  water  for  twenty- 
four  hours  at  170°.  The  reaction  mixture  is  diluted  with  2000 
parts  of  water,  boiled,  filtered,  and  the  residue  again  extracted 
with  boiling  sodium  hydroxide  solution.  From  the  combined 
filtrates,  the  alizarin  is  precipitated  by  the  addition  of  hydrochloric 
acid.  G.  F.  M. 

Alizarin-iron  Lakes.  Arthur  W.  Bull  and  J.  R.  Adams 
(</.  Physical  Chem .,  1921,  25,  660 — 664). — The  adsorption  isotherm 
of  N/  10-sodium  hydroxide  by  hydrated  ferric  oxide  has  been 
determined  at  22°.  The  adsorption  of  sodium  alizarin  by  hydrated 
ferric  oxide  suspensions  was  also  determined  at  the  same  tempera¬ 
ture  and  the  amount  of  sodium  hydroxide  set  free  ascertained ;  this 
quantity  was  found  to  be  small  in  all  cases.  The  influence  of 
alizarin  on  the  adsorption  of  sodium  hydroxide  by  ferric  hydroxide 
is  also  found  to  be  very  small.  The  experimental  data  indicate 
that  the  iron-alizarin  lake  described  by  Biltz  (A.,  1906,  ii,  78)  is 
not  a  true  chemical  compound  ferric  alizarate,  but  an  adsorption 
complex  of  ferric  hydroxide  and  sodium  alizarin.  J.  F.  S. 

Arylaminoanthraquinone  Derivatives.  A.  Luttringhaus 
and  L.  Eifflaender  (U.S.  Pat.  1394851). — The  preparation  is 
effected  by  treating  an  aminoanthraquinone  compound  containing 
one  or  more  amino-groups  (substituted  or  unsubstituted)  with 
metal  arylamides  in  the  presence  of  primary  amino-compounds 
such  as  aniline.  For  example,  l-amino-4-anilino-2-methylanthra- 
quinone  is  obtained  when  magnesium  shavings  are  boiled  with 
aniline  and  sodamide,  and  the  magnesium  anilide  caused  to  react 
with  l-amino-2-methylanthraquinone,  the  product  being  extracted 
with  acetone  and  recrystallised  from  glacial  acetic  acid.  Variations 
of  the  process  are  described  by  means  of  which  the  following  may 
be  prepared :  l-amino-4-anilino-2-methylanthraquinone  (violet- 
black  prisms,  m.  p.  244°),  ( ?)  l-amino-4-anilinoanthraquinone 
(m.  p.  232°),  l-amino-4-p-toluidino-2-methylanthraquinone,  di- 
anilinoanthraquinone  (dark  violet  crystals,  m.  p.  152°).  The  last- 
named  compound,  when  oxidised  with  air  in  aniline  solution  at  90° 
containing  some  sodium  or  potassium  hydroxide,  yields  anthra- 
quinonedihydro-V-phenylphenazine,  m.  p.  233°. 

Similar  reactions  may  be  applied  to  the  aminochloroanthra 
quinones.  Chemical  Abstracts. 

A  New  Class  of  Coloured  Reduction  Products  of  1-Benzoyl- 
anthraquinones  or  of  2  :  3-Phthaloylbenzophenones.  Alfred 
Schaarschmidt  (Per.,  1922,  55,  [B],  489;  cf.  A.,  1915,  i,  566,  696; 
1916,  i,  408).— A  reply  to  Scholl  (A.,  1921,  i,  872).  H.  W. 

Amino-  and  Anilino-phenanthraquinones.  Kurt  Brass  and 
Erwin  Ferber  (Rer.,  1922,  55,  [R],  541 — 556).  Vat  dyes  cannot 
be  prepared  by  interaction  of  phenanthraquinone  with  p- diamines 
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in  the  same  way  as  from  a-naphthaquinone  (Pummerer  and  Brass, 
A.,  1911,  i,  654 ;  Brass  and  Papp,  A.,  1920,  i,  398 ;  Brass,  A.,  1912, 
i,  1874)  or  anthraquinone  (D.R.-P.  230409,  243489).  Instead, 
valueless,  dark  coloured  products  of  high  melting  point  are  obtained. 
After  attempts  to  prepare  2 -anilinophenanthraquinone,  C20H13O2N, 
a  black  powder,  by  interaction  of  2-bromophenanthraquinone  with 
aniline,  or  acetanilide,  or  derivatives,  had  failed,  this  compound 
was  obtained  by  heating  2-aminophenanthraquinone  (best  obtained 
from  the  nitro- derivative  by  means  of  sodium  hyposulphite  or 
sodium  hydrogen  sulphide)  with  bromobenzene  and  pyridine  at 
160 — 170°  in  presence  of  copper.  From  2 -acetylaminophenanthra- 
quinone ,  C16H1103N,  reddish -violet  needles,  m.  p.  324°  (decomp.), 
ethyl  bromide  and  pyridine  at  180°,  2 -ethylaminophenanthraquin- 
one,  C16H1302N,  crystallising  in  violet-black  nodules,  is  ob¬ 
tained.  2-Acetylamino-d  :  10 -phenanthraquiny  l  diacetate ,  C20H17O5N, 
needles,  m.  p.  228°,  results  from  the  acetylating  reduction  of 
2  -  aminophenan thr aquinone .  2  -  op-Dinitroanilinophenanthraquinone , 
CgoHnOgNs,  m.  p.  280°,  from  chloro-2  :  4 -dinitrobenzene,  is  easily 
converted  into  2- op -dinitroanilinodiphenylenegly collie  acid,  a  brown, 
amorphous  powder  [ lead  salt  (C20H12O7N3)2Pb].  Similarly,  2-oo'p- 
trinitroanilinophenanthraquinone,  C20H10O8N4,  minute  reddish-brown 
plates,  m.  p.  304 — 305°,  furnishes  2-oo'p -trinitroanilinodiphenylene- 
glycollic  acid,  C20H12O9N4  [ lead  salt  (C20HnO9N4)2Pb].  4-Amino- 
phenanthraquinone  is  best  prepared  from  the  nitro-derivative  by 
means  .  of  sodium  hydrogen  sulphide.  2-Bromo-9  :  10-phenan- 
thraquinyl  dibenzoate  (D.R.-P.  151981)  is  best  prepared  by 
benzoylation  of  a  solution  of  the  2-bromophenanthraquinone  in 
sodium  hyposulphite  solution  in  presence  of  hydrogen,  and  does  not 
react  with  aniline.  J.  K. 

Syntheses  by  means  of  Sodamide.  X.  The  p-Amino- 
benzylidene-  and  p-Aminobenzyl-camphors  and  some  of  their 
Derivatives.  Albin  Haller  and  Paul  Boudin  (Ann.  Chim., 
1922,  [ix],  17,  5 — 25). — Depolymerised  p-aminobenzaldehyde  con¬ 
denses  wTith  tZ-camphor  in  the  presence  of  sodamide,  giving  d-p- 
aminobenzylidenecamphor ,  m.  p.  133° ;  [a]D  +745°  (in  alcohol),  which 
gives  an  acetyl  derivative,  m.  p.  208° ;  [a]D  +427° ;  a  hydrochloride, 
m.  p.  184°  (decomp.),  a  hydrobromide,  m.  p.  208°  (decomp.),  and  a 
sulphate.  When  the  sulphate  is  treated  with  potassium  nitrite  and 
sulphuric  acid  in  alcoholic  solution,  it  yields  benzylidenecamphor, 
but  in  aqueous  solution  the  product  is  p-hydroxybenzylidenecam- 
phor,  m.  p.  207°.  When  p-aminobenzylidenecamphor  is  diazotised 
and  the  product  submitted  to  the  Sandmeyer  reaction,  p -chloro- 
benzylidenecamphor,m.p.  109° ;  [a]D  +385° ;  j?-bromobenzylidenecam- 
phor,  m.  p.  134°,  or  p-cyanobenzylidenecamphor ,  m.  p.  162°,  b.  p. 
251°/16  mm.  (decomp.) ;  [a]D  +425°,  are  obtained.  If  the  diazonium 
salt  is  coupled  with  p-naphthol,  $-hydroxynaphthalene-l-azo-p-benzyl - 
idenecamphor,  m.  p.  220°,  is  the  product,  p -Aminobenzylcamphor, 
in.  p.  82°;  [a]D  +214°,  is  obtained  by  reducing  the  benzylidene 
compound  in  alcoholic  solution  with  sodium  amalgam.  The 
following  compounds  derived  from  it  are  described,  p -Acetyl- 
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aminobenzylcamphor ,  m.  p.  172°;  [a]D  +176°;  benzylcamphor, 
m.  p.  52°;  p-hydroxybenzylcamphor,  m.  p.  184°;  [a]D  +406°; 
p -chlorobenzylcamphor,  m.  p.  73°;  [a]D  92*9°;  p -bromobenzylcamphor , 
m.  p.  90°;  [a]D  +87*9°;  p -cyanobenzylcamphor,  m.  p.  145°;  [a]D 
+334*5°,  and  $-hydroxynaphthalene-l-azo-p-benzylcamphor,  m.  p. 
129°.  W.  G. 

Biogenesis  of  Oil  of  Peppermint.  R.  E.  Kremers  (J.  Biol. 
Chem .,  1922,  50,  31 — 34). — An  investigation  of  the  cohobated  oils 
of  American  and  Japanese  peppermints  showed  that  the  latter 
consisted  almost  wholly  of  pulegone,  whilst  the  former  contained 
menthone  and  menthol  as  main  constituents,  and,  in  addition, 
l-methylcycZohexan-3-one.  Acetone  was  present  in  the  cohobated 
aqueous  distillate. 

Schemes  for  the  possible  biogenesis  of  the  main  constituents 
of  the  oils  of  peppermint  ( Mentha  piperita)  and  spearmint  ( Mentha 
spicata)  are  outlined.  E.  S. 

Oil  of  Satureja  montana  of  Italian  Origin.  P.  Leone  and 
E.  Angelescu  (Gazzetta,  1921,  51,  ii,  386 — 390). — This  oil  contains 
28%  of  carvacrol,  1*58%  of  esters,  10%  of  alcohols  which  have 
not  been  identified,  27%  of  cymene,  and  14%  of  dipentene  (cf. 
J.  Soc.  Chem.  Ind .,  1922,  269a).  T.  H.  P. 

Oil  of  Thymus  vulgaris  of  Italian  Origin.  P.  Leone  and 
E.  Angelescu  ( Gazzetta ,  1921,  51,  ii,  391 — 395). — This  oil  contains 
38%  of  phenols  consisting  almost  solely  of  thymol,  19%  of  free 
alcohols  probably  composed  mostly  of  borneol  and  linalool,  18% 
of  cymene,  and  small  proportions  of  esters  and  free  acids  (cf .  J.  Soc . 
Chem.  Ind.,  1922,  269a).  T.  H.  P. 

The  Composition  of  the  Essential  Oil  of  Turpentine  from 
Aleppo.  Georges  Dupont  (Compt.  rend.,  1922, 174,  395 — 398). — ■ 
The  essential  oil  of  turpentine  from  Aleppo  contains  a  small  amount 
of  material  which  does  not  distil  over  except  at  a  temperature 
much  higher  than  the  boiling  point  of  pinene.  This  fraction  is 
found  to  consist  of  t-bornyl  acetate  and  a  sesquiterpene  not  identified, 
the  composition  of  the  fresh  essence  being  approximately  d-pinene 
95%,  ^-bornyl  acetate  1*14%,  sesquiterpene  3*8%.  W.  G. 

Estimation  of  the  Molecular  Magnitude  of  Caoutchouc  by 
Chemical  Methods.  C.  Harries  and  Fritz  Evers  (Wiss. 
Veroffentl.  Siemens- Konzern,  1921,  1,  87 — 95). — Reduction  of  the 
dihydrochloride  of  caoutchouc  in  ethylene  dichloride  solution  by 
means  of  zinc  dust,  yields  a  large  amount  of  a-hydrocaoutchouc 
as  a  light  yellow,  amorphous,  somewhat  elastic  mass  melting 
between  120°  and  130°.  From  its  molecular  weight  in  bromoform, 
it  appears  to  be  a  polymeride  of  C35H62  or  C40H70.  a-Hydro- 
caoutchoue  is  readily  converted  into  an  ozonide  and  yields  a  hydro¬ 
chloride  (m.  p.  190 — 195°)  and  a  bromide.  The  conclusion  is 
drawn  that  the  caoutchouc  molecule  contains  35  or  40  carbon 
atoms,  most  probably  the  latter,  and  that  the  structural  formula 
contains  eight  CH2*C(CH3)ICH*CH2  groups  joined  together  in  a 
32-atom  ring.  -  A.  R.  P. 
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Ring  Opening  in  the  Benzopyrylium  Series.  Herman 
Decker  and  Paul  Becker  (Ber.,  1922,  55,  [B],  375—394;  cf. 
Decker  and  Fellenberg,  A.,  1907,  i,  950;  1909,  i,  116;  Decker 
and  Felser,  A.,  1908,  i,  906,  1003). — The  interest  in  the  benzo¬ 
pyrylium  dyes  has  been  enhanced  greatly  by  the  discovery  of  the 
wide  distribution  in  plants.  Examination  has  now  been  made 


of  the  opening  of  the  ring  of  a  pyranol  which  does  not  contain  a 
hydroxyl  group.  A  suitable  initial  material  is  found  in  the  product 
of  the  condensation  of  deoxy benzoin  with  salicylaldehyde.  The 
changes  which  have  been  realised  are  expressed  by  the  following 


scheme  :  C6H4<fH~VPh  (I.)  C6H4<CH— CPh 

e  i  ~ CPh  6  4  O 


•CPh-OH 


(II.) 


H-C.C6H4-OH 

Ph-OCOPh 


(III.) 


h-c.c6h4-oh 

COPh-OPh 


(IV.) 


OH^H^CHO+CHgPh’COPh.  The  phenomena  are  very  closely 
similar  to  those  observed  when  coumarin  is  treated  with  solutions 


of  alkali  hydroxides. 

The  relationships  of  the  pyranols  to  the  anthocyanidanoles  is 
also  discussed.  The  parent  substance  of  the  latter  appears  to  be 


3:5:  7-trihydroxy-2-phenylbenzopyran  (annexed 
formula)  which  may  be  expected  to  pass  by  fission 
of  the  ring  into  the  derivative  of  vinyl  alcohol, 
C6H2(OH)3’CH.’C(OH)*COPh,  and  subsequently 
into  the  ketone,  C6H2(OH)3*CH*C(>COPh.  The 
latter  would  decompose  into  benzoic  and  formic 


acids,  which  have  been  observed  frequently,  and  methylphloro- 


glucinol,  which  has  not  been  isolated  up  to  the  present. 

Deoxybenzoin  condenses  with  salicylaldehyde  in  hydrochloric 
acid  solution  to  give  2  :  3-diphenylbenzopyrylium  chloride  in  88*5% 
yield  (cf .  Decker  and  Fellenberg,  loc.  cit.)\  if  the  condensation 
is  arrested  by  the  addition  of  carbon  dioxide  or  acetic  acid  when 
the  mixture  has  attained  its  maximal  colour,  o-coumarophenone  is 


precipitated  in  quantitative  yield.  2  :  3-Diphenylbenzopyran-2-ol 
(formula  II),  almost  colourless  plates,  m.  p.  123 — 124°,  is  obtained 
by  the  gradual  addition  of  a  solution  of  the  double  salt  of  ferric 
chloride  and  2  :  3-diphenylbenzopyrylium  chloride  in  glacial  acetic 
acid  to  water;  it  is  almost  unaffected  by  cold,  dilute  hydrochloric 


acid  or  sodium  hydroxide  solution,  but  dissolves  readily  in  the  hot 

reagents.  It  reacts  readily  wdth  hot  aliphatic  alcohols,  yielding 

°  ^CH‘CPh 

the  corresponding  ethers,  C6H4<Cq (et^  et^er>  m-  P- 


77__7g° ;  methyl  ether ,  m.  p.  75 — 76° ;  propyl  ether ,  coarse  prisms, 
m  p  70 — 71°;  isobutyl  ether ,  prisms,  m.  p.  68 — 69°.  The  ethyl 
is  converted  into  the  isobutyl  compound  when  warmed  with  an 
excess  of  isobutyl  alcohol).  If  the  crystalline  carbinol  is  warmed 
with  sodium  hydroxide  solution  (1%)  until  the  maximal  intensity 
of  colour  is  developed  and  the  solution  is  then  cooled,  trans-a- 
phenyl-o-eoumarophenone  [a-salicylylidenedeoxybenzoin]  (formula 
IV)  is  deposited  in  the  form  of  the  characteristic  sodium  salt,  dark 
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red,  lustrous  needles  (-f-3H20),  from  which  the  free  substance, 
pale  red  needles,  m.  p.  154 — 155°,  is  liberated  by  carbon  dioxide. 
The  latter  is  re- converted  by  hydrochloric  acid  into  2  :  3-diphenyl- 
benzopyrylium  chloride,  which  is  identified  as  the  additive  com¬ 
pound  with  ferric  chloride.  a-Phenyl-o-coumarophenone  is  isomerised 
when  heated  at  its  melting  point  or  in  the  presence  of  boiling 
toluene  to  phenylbenzopyranol,  m.  p.  123 — 124°.  It  is  hydrolysed 
by  boiling  alcoholic  sodium  hydroxide  solution  to  deoxybenzoin 
and  salicylaldehyde.  It  is  converted  by  methyl  sulphate  in  the 
presence  of  sodium  hydroxide  into  the  corresponding  ether , 
OMe*C6H4'CH.’CPhBz,  pale  yellow,  lustrous  needles,  m.  p.  141°. 

The  analogy  of  phenylbenzopyranol  with  coumarin  suggests 
that,  under  the  action  of  alkali  hydroxide,  the  sodium  salt  of  an 
unstable  cis-phenyl-o-coumarophenone  is  initially  formed  which 
passes  into  the  more  stable  Zraws-variety.  This  appears  to  be  the 
case,  since  an  emulsion  of  the  carbinol  is  dissolved  immediately 
by  sodium  hydroxide  with  the  formation  of  a  yellow  solution 
from  which  concentrated  sodium  hydroxide  precipitates  an  amor¬ 
phous  yellow  salt.  Attempts  to  isolate  the  free  m-phenyl-o- 
coumarophenone  (formula  III)  were  unsuccessful  owing  to  its 
immediate  re-conversion  into  phenylbenzopyranol.  Its  inter¬ 
mediate  existence  is,  however,  placed  beyond  doubt  by  the  isolation 
of  its  methyl  ether ,  irregular  hexagonal  platelets,  m.  p.  Ill — 112°. 

The  action  of  sodium  hydroxide  on  an  alcoholic  solution  of 
deoxybenzoin  and  salicylaldehyde  leads  to  the  formation  of  a 
polymeride  of  the  latter,  colourless  leaflets,  m.  p.  120 — 121°,  in 
place  of  the  desired  diphenylcoumaroketone. 

It  appeared  desirable  to  follow  the  sequence  of  changes  with 
a  benzopyrylium  salt  which  leads  to  the  production  of  a  ketone 
of  established  constitution.  This  is  effected  with  2-phenylbenzo- 
pyranol.  The  colourless  emulsion  of  the  latter  is  slowly  dissolved 
by  sodium  hydroxide,  probably  with  initial  formation  of  the 
m-ketone;  when,  however,  the  solution  has  attained  its  maximal 
intensity  of  colour,  it  yields  trans- coumarophenone  when  treated 
with  carbon  dioxide  or  the  sodium  salt  of  this  compound  when 
treated  with  concentrated  sodium  hydroxide.  Protracted  warming 
of  the  alkaline  solution  of  trans- coumarophenone  leads  to  the  almost 
quantitative  production  of  acetophenone  and  salicylaldehyde. 


H.  W. 


The  Xanthone  Series.  Anna  Marie  v.  dem  Knesebeck  and 
Fritz  Ullmann  ( Ber 1922,  55,  [5],  306 — 316). — A  con¬ 
tinuation  of  the  work  of  Ullmann  and  Schmidt  (A.,  1920  i,  53). 

3  :  6-Dichlorophthalic  anhydride  condenses  with  p-cresol  in  the 
presence  of  aluminium  chloride  and  acetylene  tetrachloride  to  form 
3  :  6-dichloro-2-p-hydroxy-m4oluoylbenzoic  acid , 

0H*C6H3Me*C0*C6H2Cl2*C02H, 

pale  brown  needles,  m.  p.  187°.  The  latter  is  transformed  by 
boiling  potassium  carbonate  solution  (20%)  into  l-chloro-2- 

methylxanthone-S-carboxylic  acid ,  C02H-C6H2Cl<C^Q^C6H3Me, 
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pale  yellow  needles,  m.  p.  286°  (corr.,  decomp.),  the  potassium 
salt  of  which  is  described.  When  heated  above  its  melting  point, 
the  acid  loses  carbon  dioxide  and  gives  7 -chloro-2-methylxanthone, 
colourless  needles,  m.  p.  169°  (corr.).  The  acid  contains  a  mobile 
halogen  atom,  and  is  therefore  converted  by  potassium  phenoxide 
in  the  presence  of  copper  powder  into  7 -phenoxy-2-methylxanthone-S- 
carboxylic  acid ,  colourless  needles,  m.  p.  270 — 280°  (corr.),  according 
to  the  rate  of  heating  (the  sodium  salt  is  described).  The  phenoxy- 
acid  is  transformed  by  concentrated  sulphuric  acid  or,  preferably, 
by  successive  treatment  with  phosphorus  pentachloride  and 
aluminium  chloride  into  2-methyldixanthone , 

C6H3Me<g°>C6H2<g°>C6H4) 

pale  yellow  needles,  m.  p.  349 — 352°  (decomp.),  which  is  converted 
by  hydrazine  hydrate  into  the  corresponding  azine,  C21H1202N2, 
long,  vivid  yellow,  matted  needles,  m.  p.  273°  (decomp.),  which 
gives  a  hydrochloride ,  C21H1302N2C1,  red  needles,  m.  p.  about  274° 
(decomp.).  7-Chloro-2-methylxanthone-8-carboxylic  acid  yields 
only  traces  of  methylanilinoxanthonecarboxylic  acid  when  heated 
with  aniline  and  copper  powder,  the  chief  product  being  1-anilino- 

2-methylxanthone,  yellowish -green  needles, 
m.  p.  255 — 259°  (corr.).  7 -Chloro-18 -phenyl-2  - 
methylpyridazonexanthone  (annexed  formula), 
yellow  needles,  m.  p.  264 — 266°  (corr.),  is 
jyj-e  readily  obtained  by  heating  7-chloro-2- 
methylxanthone -8 -carboxylic  acid  with 
phenylhydrazine ;  it  is  converted  by  boiling 
aniline  in  the  presence  of  potassium  and 
copper  acetates  into  7 -anilino-18 -phenyl-2 -methylpyridazonexanthone, 
unusually  slender,  yellowish -green  crystals,  m.  p.  257 — 258°  (corr.). 

3  : k-Dichloro-2-p-hydroxy-m-toluoylbenzoic  acid ,  m.  p.  265° 
(corr.),  is  prepared  from  3  :  4-dichlorophthalic  anhydride  in  the 


NPh 


N 
1 1 
C 


co 


Cl 


0 


NPh 


CO 


manner  described  for  the  3 : 6-dichloro-isomeride. 
It  is  converted  readily  by  boiling  alkalis  into 
5-chloro-2-methylxanthone-8-carboxylic  acid ,  pale 
brown  needles,  m.  p.  289 — 295°  (corr.),  in  which 
Me  the  halogen  atom  is  not  replaced  by  boiling 
aniline  in  the  presence  of  copper  powder.  The 
Ox  acid  is  transformed  by  boiling  phenylhydrazine 

into  5-chloro-N  -phenyl-2-methylpyridazonexan- 

thone  (annexed  formula),  long,  thin  needles,  m.  p.  266 — 271°  (corr.). 

H.  W. 


Cl 


Some  Reactions  of  Benzanthrone.  Arthur  George  Perkin 
and  George  Douglas  Spencer  (T.,  1922,  121,  474 — 482). 


Cinchona  Alkaloids.  XXIII.  Nomenclature  and  Isomerism 
Phenomena.  Paul  Rabe  ( Ber .,  1922,  55,  [/?],  522 — 532;  cf. 
A.,  1921,  i,  438). — For  the  parent  substance  (I)  of  the  cinchona- 
alkaloids,  the  name  “  ruban  ”  is  suggested,  as  a  basis  of 
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nomenclature,  indicative  of  their 


;!CH, 


,4)CH-CH2'3»-CH2,2,-N,,) 


3'  2 


(6)CH, 


('CH< 


-CH2(6> 

(I.) " 

~CH0(8)*CHt 


Cs'  s' 

VII/ 


<9)'4' 


;r  *2' 


<4,CH*CH0(8,*CH©(2)*NH(1) 


(5,CH< 


-CH2(6) 

(II.) 


\ll/ 


occurrence  in  the  Rubiacece , 
whilst  the  compound  (II) 
from  which  the  toxins  are 
derived  is  termed  ruba - 
toxan.  Objection  is  taken 
to  the  extension  of  the  term 
“  quinatoxin 55  to  those  4- 
quinolyl  ketones  (Ruzicka, 
A.,  1921,  i,  585)  not  derived 
from  9-rubatoxanone.  Of 
the  thirty-two  stereoisome- 
rides  of  3 -vinyl-9 -rubanol 
(cinchonine)  to  be  antici¬ 
pated  from  the  presence  of 


four  asymmetric  carbon  atoms,  with  an  asymmetric  tervalent  nitrogen 
atom,  only  sixteen  are  actually  capable  of  existence,  owing  to  the 
fact  that  the  nitrogen  atom  and  one  of  the  carbon  atoms  constitute 
the  terminals  of  the  quinuclidine  bridge.  Similarly,  only  those 
9-rubatoxanones  in  which  the  configuration  of  the  atoms  and  groups 
attached  to  the  nitrogen  atom  of  the  piperidine  ring  is  suitable 
can  give  rise  to  9-rubanones.  Probably  for  this  reason,  the  yield 
of  9-rubanone  from  9-rubatoxanone  (see  following  abstract)  is 
only  50%  (a  methoxyrubatoxanone  gave  a  similar  result),  although 
those  rubatoxanones  derived  from  the  alkaloids  themselves  by  the 
Pasteur  rearrangement,  and  therefore  having  the  necessary  con¬ 
figuration,  under  similar  conditions  furnish  yields  of  at  least 
80%.  J.  K. 


Cinchona  Alkaloids.  XXIV.  Synthesis  of  Vinyl-free 
Quinatoxins  and  Quinaketones.  Paul  Rabe,  Karl  Kind- 
ler,  and  Otto  Wagner  (Ber.,  1922,  55,  [B],  532 — 541). — An 
account  of  the  synthesis,  previously  foreshadowed  (A.,  1920,  i, 
78),  of  6'-methoxy-9-rubatoxanone  and  of  6'-methoxy-9-rubanone. 
Ethyl  (3-4-piperidylpropionate,  for  the  preparation  of  which 
improvements  are  described,  furnishes  a  \ -benzoyl  derivative, 
C17H2303N,  a  yellow  oil,  b.  p.  240°/8  mm.,  from  which,  by  con¬ 
densation  with  ethyl  cinchonate  and  subsequent  hydrolysis,  9 -ruba- 
toxanone  is  obtained  as  a  viscid,  yellow  oil,  with  a  bitter  taste, 
and  showing  the  reactions  of  the  cinchotoxins  ( platinichloride , 
Ci7H20ON2,H2PtCl6,2H2O).  From  its  8 -bromo- derivative  ( dihydro¬ 
bromide ,  yellow  crystals,  m.  p.  184°),  9-rubanone  is  obtained  in 
50%  yield  by  the  action  of  sodium  carbonate  solution;  it  forms 
a  viscid,  yellow  oil,  with  a  bitter  taste  ( picrate ,  C23H2108N5,  yellow 
needles,  m.  p.  170 — 180°).  A  similar  series  of  compounds  follows 
from  the  replacement  of  ethyl  cinchonate  by  ethyl  quinate  in 
the  above  reactions.  6' -M ethoxy -9-rubatoxanone  {platinichloride , 
Ci8H2202N2,H2PtCl6,2H20,  sinters  at  265°  and  melts  at  278 — 285° 
after  drying  in  a  vacuum;  monopicrolonate ,  C28H30O7N6,  m.  p. 
152° ;  monopicrate ,  an  oil)  is  a  viscid,  reddish-yellow  oil,  with  a 
bitter  taste,  and  exhibits  the  reactions  of  the  quinatoxins. 
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&-M ethoxy -9-rubanone,  from  8-bromo-6'-methoxy-9-rubatoxanone 
in  40%  yield,  is  an  oil  with  a  bitter  taste  and  showing  the  reactions 
of  quininone;  it  gives  a  picrate,  C24H2309N5,  sintering  at  168°, 
m.  p.  173 — 174°.  The  monopicr donate,  C28H2807N6,  m.  p.  148 — 
150°,  th e  platinichloride,  C-,  oH9009N9,H9PtCL,2H90,  needles,  m.  p. 
300°,  preceded  by  sintering  at  260°.  J.  K. 

Strychnos  Alkaloids.  XXX.  Reactions  of  Cacotheline. 

Hermann  Leixchs,  Fritz  Osterbttrg,  and  Hans  Kaehrn  ( Ber ., 
1922,  55,  [5],  564 — 572;  cf.  A.,  1921,  i,  883). — The  preparation  of 
cacotheline  [a  name  unfortunately  given  to  the  nitrate  of  a  base]  is 
described.  Like  methylcaeotheline  (A.,  1920,  i,  178),  it  contains  the 
quinone  grouping,  CO  .  .  .  CO,  a  nitro -group,  secondary  and 
tertiary  nitrogen  atoms  (the  latter  as  nitrate),  a  carboxylic,  and  a 
secondary  alcoholic  group.  Cacotheline  base  methyl  ester  hydro¬ 
chloride,  C22H2407N3C1,H20,  forms  reddish-brown  needles ;  the 
ethyl  ester  hydrochloride,  C23H260  7N3C1,3H20,  crystallises  in  small 
needles.  The  oxime  of  cacotheline  base,  C21H2207N4,4H20,  forms 
yellow  needles  [sulphate,  (C21H2207N4)2,H2S04,xH20,  yellow 
needles ;  acetate,  C21H2207N4,C2H402,4H20,  yellow  needles ;  nitrate, 
C21H2207N4,HN03,H20,  prisms;  hydrobromide, 

C21H2207N4,HBr,3H20 ; 

methyl  ester,  C22H2407N4,  brown  needles;  ethyl  ester,  gelatinous]. 
The  oxime  hydrochloride ,  C21H2307N4C1,3H20,  prepared  from 
cacotheline  and  hydroxylamine  hydrochloride,  crystallises  in  yellow 
needles  and  yields  a  methyl  ester,  C22H2607N4C1,4H20,  yellow  prisms 
or  needles,  and  a  gelatinous  ethyl  ester.  The  oxime  is  recon¬ 
verted  by  nitric  acid  into  cacotheline,  and  by  reduction  into  a 
diaminophenol  ( trihydrobromide ,  C2 ^^OgN^Brg,  brown  needles  or 
leaflets).  The  methyl  ester  of  a  nitrosoamine,  C22H250  6N5,  green 
prisms,  results  from  the  action  of  methyl  alcoholic  ammonia  on 
the  methyl  ester  of  the  oxime  hydrochloride.  Cacotheline  base 
monophenylhydrazone,  C27H27  0  6N5,4H20,  brownish- yellow  prisms,  is 
prepared  from  its  hydrochloride,  C27H2806N5C1,3H20,  yellow  leaflets, 
which  is  obtained  from  the  corresponding  oxime.  Cacotheline  mono- 
semicarbazone,  C22H2407N6,HN03,3H20,  yellow  needles,  is  con¬ 
verted  by  alkali  into  the  monosemicarbazone  of  the  free  base, 
C22H24O 7N6 ,4H20,  yellow  needles  or  prisms.  Cacotheline  base 
methylmethosulphate ,  C23H27011N3S,  yellowish-brown  leaflets. 

J.  K« 

Some  Compounds  of  Piperidine  with  Haloids.  Clifford 
S.  Leonard  (J.  Amer,  Chem.  Soc.,  1921,  43,  2618 — 2626). — A 
new  series  of  haloid  compounds  may  be  prepared  from  piperidine 
by  reaction  with  haloids  of  tervalent  arsenic,  antimony,  and  phos¬ 
phorus  and  of  quadrivalent  silicon,  tin,  and  titanium  in  normal 
heptane  as  solvent.  These  new  compounds  are  considered  to  be 
piperidinium  compounds  and  to  correspond  with  Werner’s  primary 
compounds.  Confirmation  of  this  belief  is  afforded  by  the  fact 
that  they  themselves  further  unite  with  metallic  salts  as  does 
ammonium  chloride.  Thus  the  piperidine-arsenic  compound  gives 
a  crystalline  additive  complex  with  lead  iodide  and  a  pale  yellowish- 
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green  compound  with  mercuric  iodide.  The  following  compounds 
are  described  :  Arsinetri-\-piperidinium  chloride ,  As(C5H10N,HC1)3, 
crystallising  in  white  needles,  m.  p.  238°,  giving  additive  compounds 
with  lead  iodide,  mercuric  iodide,  and  arsenic  tri-iodide.  Stibine- 
tri-\-piperidinium  chloride ,  Sb(C5H10N,HCl)3,  m.  p.  235°.  Silicane- 
tetra-l-piperidinium  chloride ,  Si(CrH10N,HCl)4,  m.  p.  238°.  Dichloro - 
stannanedi-l-piperidinium  chloride ,  SnCl2(C5H10N,HCl)2,  m.  p.  201°. 
Titananetetra-l~piperidinium  chloride,  Ti(C5H10N.HCl)4,  which  was 
very  unstable  and  could  not  be  obtained  pure.  A  phosphorus 
compound  was  also  prepared,  but  could  not  be  isolated  in  a  sufficiently 
pure  state  for  analysis. 

These  compounds  could  be  hydrolysed  with  dilute  alkali  and  the 
free  piperidine  distilled  into  standard  acid  and  estimated.  This, 
coupled  with  the  estimation  of  chlorine  in  the  distillation  residues, 
served  as  the  method  of  analysis,  as  carbon  could  not  be  estimated 
by  the  combustion  method. 

a-Methylamyl  iodide  reacts  with  piperidine  in  heptane  to  give 
a  -  methylamylpiperidinium  iodide,  C6H13#C5H10N,HI,  m.  p.  133°. 
This  is  considered  to  be  analogous  in  structure  to  the  piperidine- 
metalloid  compounds  described  above.  W.  G.  k 

The  Constitution  of  some  Ferri-chioride (-thiocyanate, 
-nitrate)  Compounds  with  Pyridine  or  Quinoline.  R.  F. 

Weinland  and  A.  Kissling  (Z.  anorg.  Chem.,  1921,  120,  209 — 
23 1 ) . — A  large  number  of  new  complex  compounds  containing  ferric 
chloride  and  pyridine  or  quinoline,  with  or  without  other  con¬ 
stituents,  have  been  prepared  and  formulae  suggested  for  them. 
It  is  pointed  out  that  the  constitution  of  such  compounds  is  much 
more  difficult  to  decide  than  that  of  similar  cobalt  and  chromium 
compounds  on  account  of  the  greater  mobility  of  the  constituents 
and  the  necessity  for  working  in  non-aqueous  solutions.  To  account 
for  the  composition  of  the  majority  of  the  compounds  under  con¬ 
sideration,  it  is  necessary  to  assume  a  complex  anion  containing 
two  atoms  of  metal,  each  having  the  co-ordination  number  6. 
Assuming  that  one,  two,  or  three  chlorine  atoms  may  form  a  bridge 
between  the  two  atoms  of  iron,  complex  anions  of  the  following 
types  are  possible  : 


Ci 


Cl- 

-Cl 


Cl— Fe  Cl— Fe^  Cl 
Cl-/  Cl 

Cl"  Cl- 


C1  Cl 

Clx\Ff,.,-CK  F  /C1 
CK1  -cr  1  :  Cl 
Cl  "Cl 


Cl\  ,C1\  ,C1 
CI-7F  e  •  Cl— /Fe  •  •  Cl 
CV  CV  Cl 


The  chlorine  atoms  can  be  replaced  by  other  groups  in  the  usual 
way.  The  following  compounds  are  described. 

(1)  Pyridinium  tetrachloroferrate ,  [FeCl4]HC6H5N,  crystallises 
from  a  concentrated  hydrochloric  acid  solution  of  its  constituents 
in  bright  yellow  needles,  stable  in  dry  air. 

(2)  Tripyridinium-/x-trichloro-hexachlorodiferrate, 

2FeCl3,3HCl,3C6H5N, 

is  not  new,  and  is  the  most  readily  prepared  of  these  compounds. 
The  formula  suggested  is  [Gl3:Fe:Cl3:Fe:Cl3]H3(C6H6N)3. 
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( 3 )  Tetraquinolinium - fx-dichloro  -  octachlorodiferrate , 

[Fe2Cl10]H4(C9H7N)4, 

forms  olive-green  crystals  of  rhombohedral  habit  from  alcoholic 
or  aqueous  hydrochloric  acid  solution. 

(4)  Tetrapyridinium-fjL-dichlorodinitratohexachlorodi ferrate, 

[Fe2Cl8(N03)2]H4(C5H5N)4, 

crystallises  from  an  aqueous  solution  of  ferric  nitrate  and  pyridine 
hydrochloride  in  yellow  needles.  The  corresponding  quinoline  salt 
is  similar,  and  both  are  stable  in  dry  air. 

(5)  Pentapyridinium-fjL-chlorodecachlorodiferrate, 

[Fe2Cln]H5(C5H5N)5, 

was  obtained  in  the  form  of  green  leaflets  from  an  alcoholic  solution 
of  (2)  and  pyridine  hydrochloride  in  the  mol.  ratio  1  :  10  to  1  :  20. 
It  is  very  hygroscopic  and  unstable. 

(6)  Tripyridinium-hexachloroferrate ,  [FeCl6]H3(C5H5N)3,  is  ob¬ 
tained  instead  of  (5)  when  a  greater  proportion  of  pyridine  hydro¬ 
chloride  is  used,  and  forms  unstable  pale  green  leaflets. 

(7 )  Tripyridinium-fi’dichloro’heptachloropyridinediferrate, 

[Fe2Cl9C5H5N]H3(C5H5N)3, 

is  obtained  by  triturating  (2)  with  1  mol.  proportion  of  pyridine  in 
ether ;  it  forms  an  orange,  crystalline  powder.  The  orange  colour  is 
characteristic  of  compounds  containing  pyridine  in  the  complex  anion. 

(8)  Dipyridinium-p-dichloro-hexachlorodipyridinediferrate, 

[Fe2Cl8(C5H5N)2]H2(C5H5N)2,HCl, 

can  be  obtained  from  (7)  by  crystallisation  from  alcohol,  together 
with  (10),  and  is  closely  related  constitutionally  to  (11);  it  forms 
square,  orange  leaflets. 

(9)  Dipyridinium-fjL-dichloro-tetratihlorodinitratodipyridinediferrate, 
[Fe2Cl6(N03)2(C5H5N)2]H2(C5H5N)2,  from  an  alcoholic  solution  of 
ferric  chloride,  pyridine,  and  lithium  nitrate ;  brown  aggregates  of 
needles  and  prisms .  By  recrystallisation  from  alcohol, it  reverts  to  (8). 

(10)  Pyridinium - fi-dichloro-pentachlorotripyridinediferrate , 

[Fe2Cl7(C5H5N)3]H-CsH6N,HCl, 

is  obtained  in  orange  crusts  from  an  alcoholic  solution  of  (8)  with 
pyridine. 

(11)  Hexapyridine-fx-dichlorodiferridi(tetrachloroferrate) 

[Fe2Cl4(C5H5N)6][FeCl4]2, 

is  obtained  from  a  dry  alcoholic  solution  of  (2)  with  pyridine. 
It  forms  irregular,  six-sided  leaflets  or  tablets,  deep  brown  in  colour, 
and  when  freshly  prepared  can  be  recrystallised  unchanged  from 
alcohol,  ethyl  acetate,  or  acetone.  Its  probable  constitution  is 
discussed  at  length  and  the  conclusion  is  that  it  probably  contains 
a  complex  kation  containing  pyridine  combined  with  two  [FeCl4] 
anions. 

( 12)  Dihydroxytetrapyridineferritetrachloroferrate , 

[Fe(OH)2(C5H5N)4][FeCl4], 

garnet-red,  thick  crystals  from  an  alcoholic  solution  of  ferric  chloride 
(1  mol.)  and  pyridine  (10  mols.). 

(13)  Hydroxymethoxytetrapyridineferritetrachloroferrate , 

[Pe(OH)(OMe)(C5H5N)4][FeCl4], 

forms  a  heavy,  yellow,  crystalline  powder  when  (11)  is  crystallised 
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from  methyl  alcohol,  or  it  can  be  prepared  from  its  constituents 
in  methyl  alcohol. 

(14)  Hydroxymethoxytetrapyridineferritetrathiocyanatoferrate  is  con¬ 
stituted  analogously  to  (13).  It  forms  a  heavy,  reddish-black, 
crystalline  powder. 

(15)  Octapyridine-fi-dichlorodiferrichloride ,  [ F e2Cl2 ( C 5H 6N ) 8]C14 , 
obtained  from  a  solution  of  anhydrous  ferric  chloride  in  pyridine, 
forms  deep  red  crystals,  decomposed  by  alcohol. 

The  electrical  conductivities  of  some  of  the  compounds  in  alcohol 
were  determined  and  confirmed,  in  the  case  of  those  compounds 
stable  in  alcohol,  the  constitutions  given  above.  E.  H.  R. 


Preparation  of  Hydrogenated  IV-Alkylpyridine-3-carboxyl- 
ates.  Richard  Wolffenstein  (D.R.-P.  340873;  from  Ghem. 
Zentr .,  1921,  iv,  1102). — A-Alkylhaloids  of  alkylpyridine-3-carb- 
oxylates  are  treated  with  metals  and  hydrogen  haloids  in  the 
presence  of  non-hydrolysing  solvents.  For  example,  methyl 
pyridine-S-carboxylate-A-methochloride  is  dissolved  in  methyl 
alcohol.  Tin  is  added  and  a  current  of  hydrogen  chloride  is  passed 
for  three  to  four  hours  at  100°,  whereby  methyl  l-methylkexahydro- 
pyridine-3-carboxylate  is  formed  as  a  liquid,  b.  p.  86 — 89°/21*5  mm. 
The  1-methochloride  of  methyl  pyridine-3-carboxylate  can  also 
be  reduced  without  warming  by  tin  and  hydrogen  chloride,  using 
formic  acid  as  a  solvent.  Ethyl  pyridine-3-carboxylate-N-ethiodide 
dissolved  in  alcohol  may  be  similarly  reduced  by  magnesium  and 
hydrogen  chloride.  The  products  have  therapeutic  uses. 


G.  W.  R. 


Preparation  of  IV-Alkylhaloids  of  Methyl  Pyridine- 
3-carboxylate  [Methyl  Nicotinate].  Richard  Wolffenstein 
(D.R.-P.  340874;  from  Chem.  Zentr.,  1921,  iv,  1102). — Methyl 
pyridine-3-carboxylate  is  treated  with  alkyl  haloids.  For  example, 
methyl  pyridine-3 -carboxy late  is  heated  at  100°  under  pressure 
with  methyl  bromide  and  methyl  alcohol  for  forty-eight  hours. 
After  removal  of  methyl  alcohol  by  distillation,  the  N-methobromide 
is  obtained  from  the  residue;  it  forms  crystals,  m.  p.  71°.  The 
N -methiodide  forms  light  yellow  crystals,  m.  p.  130°.  The  N -metho- 
chloride  forms  white  crystals,  m.  p.  98°.  The  compounds  have 
therapeutic  uses.  G.  W.  R. 

Free  Ammonium  Radicles.  III.  Existence  of  IV-BenzyL 
pyridinium.  Ernst  Weitz  and  Richard  Ludwig  (Ber.,  1922; 
55,  [J5],  395 — 413). — In  a  previous  communication  (A.,  1921,  i, 
804),  Weitz,  Nelken,  and  Ludwig  have  described  the  isolation  of 
a  red,  crystalline  substance  which  gives  deep  blue  solutions  in 
methyl  and  ethyl  alcohols  from  1  :  l'-dibenzyltetrahydro-4  :  4'- 
dipyridyl  (cf.  Hofmann,  A.,  1881,  921;  Emmert,  A.,  1919,  i,  455; 
1920,  i,  331),  which  they  considered  to  be  1-benzylpyridinium. 
This  conception  has  been  found  to  require  modification,  since  the 
product  formed  by  the  iodination  of  the  blue  solution,  C24H22N2I2, 
short,  red  needles,  m.  p.  232°,  has  been  converted  into  a  sparingly 
soluble  perchlorate ,  slender  needles,  m.  p.  257°,  which  is  not  identical 
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with  1-benzylpyridinium  perchlorate,  as  the  melting  points  of  the 
the  compounds  differ  by  about  160°.  Also,  it  has  now  been  found 
possible  to  prepare  the  crystalline  iodide  (see  above)  by  titration 
of  solutions  of  the  radicle,  preferably  in  acetone  or  chloroform,  with 
iodine ;  the  compound  contains  the  halogen  in  completely  ionisable 
form,  but  is  distinguished  from  1-benzylpyridinium  iodide  by  its 
much  smaller  solubility  in  water.  Each  pyridine  nucleus  requires 
approximately  one  atom  of  iodine.  Formation  of  the  deep  blue, 
oxidisable  solution  from  the  iodide  is  effected  readily  by  zinc  dust 
(preferably  in  the  presence  of  alcohol  or  glacial  acetic  acid) ;  under 
these  conditions,  1-benzylpyridinium  chloride  is  known  to  remain 
unchanged.  The  phenomena  are  thus  closely  analogous  to  those 
observed  with  benzoylpyridinium  '(Wertz,  Roth,  and  Nelken, 
A.,  1921,  i,  804),  and  the  probability  thus  suggested  that  the 
radicle  is  a  dipyridyl  compound  is  confirmed  by  its  production 
from  1  :  T -dibenzyl-4  :  4'-dipyridinium  dichloride  and  zinc  dust; 
on  the  assumption,  therefore,  that  the  substance  is  a  radicle,  it 
must  be  regarded  as  1  :  1' -dibenzyl-4  :  4'-dipyridinium, 

C7H7-^_\— - ^~^n-c7h7. 


(An  alternative  quinoid  formula,  C7H7N; 


)N-C7H7,  is 


discussed  which,  although  appearing  rather  less  probable,  cannot 
be  discarded  completely.)  The  new  conception  explains  the 
necessity  of  the  presence  of  oxygen  for  the  production  of  the  radicle 
from  Hofmann’s  dibenzyltetrahydrodipyridyl.  The  ready  removal 
of  two  atoms  of  hydrogen  from  the  latter  appears  nearly  as  difficult 
to  explain  as  is  its  oxidation  by  silver  nitrate  to  the  unimolecular 
pyridinium  salt  as  recorded  by  Hofmann;  this  observation  is 
confirmed,  but,  on  the  other  hand,  it  is  shown  that  the  new  radicle 
gives  exclusively  a  dibenzyldipyridinium  salt  when  treated  with 
silver  nitrate.  In  addition,  it  is  found  that  the  freshly-prepared 
solution  of  Hofmann’s  product  is  only  moderately  oxidisable  and 
that  only  such  solutipns  as  have  been  heated  in  the  absence  of 
air  are  brownish -yellow  and  successively  become  immediately  deep 
blue  and  ultimately  colourless  when  treated  gradually  with  air. 
Similarly,  a  cold,  freshly-prepared  solution  of  Hofmann’s  com¬ 
pound  immediately  decolorises  iodine  in  the  absence  of  air,  a  pale 
green  coloration  being  developed  which  is  discharged  by  further 
addition  of  the  halogen ;  that  portion  of  the  product  of  the  reaction 
which  is  soluble  in  water  consists  almost  entirely  of  unimolecular 
JV-benzylpyridinium  iodide  which  contains  only  the  merest  trace 
of  dipyridyl  derivative.  When,  on  the  other  hand,  a  solution  of 
iodine  is  added  gradually  to  a  boiling  solution  of  Hofmann’s  com¬ 
pound  in  the  absence  of  air,  a  deep  blue  colour  is  developed  which 
disappears  on  further  addition  of  the  halogen.  The  reaction  is 
not  smooth  or  quantitative.  The  product  of  the  change,  which 
is  soluble  in  water,  contains  the  iodides  of  dibenzyldipyridinium 
and  of  benzylpyridinium.  The  former  is  never  produced  except 
from  solutions  which  have  become  blue,  and  therefore  owes  it 
origin  to  the  formation  of  the  radicle  under  the  influence  of  halogen. 
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Since  the  formation  of  the  di-iodide  is  invariably  accompanied  by 
that  of  the  mono-iodide,  it  is  clear  that  the  original  Hofmann’s 
compound  is  converted  only  gradually  in  hot  solution  into  the 
parent  substance  of  the  bimolecular  radicle ;  the  constitution  of  the 
latter  and  of  Hofmann’s  compound  is  not  yet  definitely  elucidated. 

The  authors’  experience  with  benzylpyridinium  indicates  that, 
in  spite  of  the  results  of  determinations  of  the  molecular  weight, 
benzoylpyridinium  (A.,  1921,  i,  804)  is  really  a  bimolecular  product, 
particularly  in  view  of  its  re4dy  convertibility  into  4  :  4'-dipyridyl. 

1  :  T-Diacetyltetrahydro-4  :  4'-dipyridyl  (cf.  Dimroth  and  Heene, 
this  vol.,  i,  48)  appears  to  resemble  the  benzyl  derivative  in  requiring 
oxygen  for  the  development  of  the  blue  colour  in  its  solutions. 

H.  W. 

Condensation  of  Acetophenone.  III.  C.  Gastaldi  (Gazzetta, 
1921,  51,  ii,  289 — 306;  cf.  A.,  1916,  i,  31). — -The  hydrocarbon, 
C25H22,  obtained  by  condensation  of  acetophenone  under  the 
agency  of  potassium  hydroxide  (A.,  1900,  i,  603 ;  1901,  i,  604 ;  1904, 
i,  32)  reacts  with  benzoyl  chloride  in  presence  of  aluminium  chloride, 

yielding  2:4:  6-triphenylpyrylium  chloride,  CPh^Qjj'Qp^^O’Cl. 

Similar  pyrylium  derivatives  are  obtained  also  in  the  same  way 
from  the  homologous  hydrocarbon,  C28H28,  obtained  from  p-tolyl 
methyl  ketone,  and  from  the  interaction  of  either  of  these 
hydrocarbons  with  other  acid  chlorides;  certain  of  the  latter, 
however,  fail  to  react  in  this  way,  and  in  no  case  is  the  reaction 
quantitative.  Sublimed  aluminium  chloride,  but  not  ferric  chloride 
or  zinc  chloride,  serves  as  condensing  agent.  As  diluent,  carbon 
disulphide  gives  the  best  results  and  nitrobenzene  may  be  used, 
but  light  petroleum  cannot  be  employed.  The  results  obtained 
are  explainable  according  to  Delacre’s  suggestion  that  the  hydro¬ 
carbon  C25H22  is  1:3: 5-triphenyl-A1:4-c^cZoheptadiene  (A.,  1920, 
i,  165,  236). 

The  hydrocarbon ,  C28H28,  crystallises  in  colourless  cubes,  m.  p. 
122°,  and  dissolves  in  concentrated  sulphuric  acid  to  a  red  solution 
showing  green  fluorescence. 

2:4:  6-Triphenylpyrylium  chloride  gives  :  (1)  with  nitric  acid, 
the  corresponding  nitrate ,  C23H17ONC>3,  golden-yellow  needles, 
m.  p.  149°  (decomp.),  (2)  with  sodium  acetate,  a-hydroxy-e- 
keto-ayc-triphenyl-A^-pentadiene,  and  (3)  with  ammonia,  2:4:6- 
triphenylpyridine . 

4  :  6-Diphenyl-2-p-chlorophenylpyrylium  chloride,  obtained  from 
the  hydrocarbon  C25H22  and  ^-chlorobenzoyl  chloride  (1)  forms  the 

nitrate ,  CPh<^j^  which  crystallises  in  slender, 

yellow  needles,  m.  p.  161°  (decomp.),  and  dissolves  in  acetic  acid, 
giving  a  solution  showing  green  fluorescence  and  in  concentrated 
sulphuric  acid  giving  a  non-fluorescent,  orange-yellow  solution; 
(2)  when  treated  with  ammonia  solution,  yields  4  :  Q-diphenyl-2-p- 

chlorophenylpyridine,  N ^jp^CPh,  which  crystallises 
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in  colourless  needles,  m.  p.  137°,  and  in  concentrated  sulphuric 
acid  gives  a  solution  showing  blue  fluorescence;  (3)  when  treated 
with  sodium  acetate,  gives  the  yellow,  flocculent  pseudo -base, 
which  was  not  obtained  crystalline. 

4  :  §-Diphenyl-2-p-bromophenylpyridine, 

prepared  from  4  :  6-diphenyl-2-p-bromophenylpyrylium  chloride, 
forms  colourless  laminae,  m.  p.  154 — 155°,  and  yields  a  non-fluores- 
cent  solution  in  concentrated  sulphuric  acid, 

4 : 6-Diphenyl-2-p-tolylpyrylium  chloride,  prepared  from  the 
hydrocarbon  C16H22  and  p-toluoyl  chloride,  (1)  forms  the  nitrate , 

which  crystallises  in  lustrous,  orange- 

yellow  laminae,  m.  p.  155°  (decomp.),  and  in  acetic  acid  gives  a 
solution  showing  green  fluorescence  and  in  concentrated  sulphuric 
acid  an  orange -yellow  coloration  showing  faint  green  fluorescence ; 
(2)  with  sodium  acetate,  gives  a-hydroxy-e-keto-ay-diphenyl-c-p- 
tolyl-A^-pentadiene  (cf.  Dilthey,  A.,  1921,  i,  188) ;  (3)  with  ammonia 
solution  yields  4 : 6-diphenyl-2-p-tolylpyridine ,  C^HjgN,  which 
crystallises  in  colourless  needles,  m.  p.  Ill0,  and  in  concentrated 
sulphuric  acid  solution  shows  blue  fluorescence. 

2-Phenyl-4  :  6-di-p-tolylpyrylium  chloride,  prepared  by  the  inter¬ 
action  of  the  hydrocarbon  C28H28  and  benzoyl  chloride,  (1)  yields 

the  ferric  chloride  compound,  Ped^O^t^^  jj  Me)’CIP^ *C6H4Me, 

which  crystallises  in  brownish -yellow  needles,  m.  p.  234° ;  (2)  is 
converted  by  ammonia  solution  into  2-phenylA :  6-di-p-tolyl- 
pyridine ,  C25H21N,  which  forms  colourless  laminae,  m.  p.  138°, 
and  in  concentrated  sulphuric  acid  solution  exhibits  blue  fluores¬ 
cence;  (3)  is  converted  by  sodium  acetate  into  the  pseudo-base, 
which  separates  in  pale  yellow  flocks,  but  undergoes  almost  immediate 
alteration. 

2-p-Chlorophenyl-4 :  6-di-p-tolylpyrylium  chloride, from  the  hydro¬ 
carbon  C28H28  and  p-chlorobenzoyl  chloride,  (1)  yields  the  corre¬ 
sponding  nitrate ,  C25H20O4NCl4,  which  crystallises  in  bundles  of 
prisms,  m.  p.  190°  (decomp.);  (2)  is  converted  by  ammonia  into 
2-p-chlorophenyl-4:  :  6-di-p-tolylpyridine ,  C25H20NC1,  which  forms 

colourless  needles,  m.  p.  188°. 

2:4:  ft-Tri-p-tolylpyridine ,  crystallises  in  long,  colour¬ 

less  needles,  m.  p.  177°,  and  in  concentrated  sulphuric  acid  solution 
shows  blue  fluorescence.  T.  H.  P. 


The  Halogenated  Isatins.  Eugene  Grandmougin  ( Compt . 
rend.,  1922,  174,  620 — 623). — The  halogenated  isatins  may  be 
prepared  by  oxidising  the  corresponding  halogenated  indigotins 
in  acetic  acid  solution  by  chromic  acid.  The  crude  isatin  is  dis¬ 
solved  in  warm  dilute  alkali  to  free  it  from  unchanged  indigotin 
and  reprecipitated  by  acid.  The  following  compounds  are  de¬ 
scribed  :  5  :  7-Dichloroisatin,  m.  p.  223°,  giving  an  oxime ,  m.  p. 
255°  (decomp.),  and  a  phenylhydrazone,  m.  p.  296 — 297°.  4  :  1-Di- 

chloroisatin ,  m.  p.  252°,  and  its  oxime ,  m.  p.  245°  (decomp.),  and 
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jphenylhydrazone,  m.  p.  265°.  4-Chloro-5-bromoisatin,  m.  p.  273 — 
274°,  its  oxime ,  m.  p.  253 — 254°  (decomp.),  and  jphenylhydrazone , 
m.  p.  278°.  5  :  7-Dibromoisatin,  m.  p.  250°,  its  oxime ,  m.  p.  272° 

(decomp.),  and  phenylhydrazone ,  m.  p.  297 — 298°.  4  :  5  :  7 -Tri- 
bromoisatin ,  m.  p.  257 — 258°.  4:5:6:  7 -Tetrachloroisatin,  m.  p. 
294 — 295°,  and  its  jphenylhydrazone ,  m.  p.  293°.  The  oximes  and 
phenylhydrazones  are  in  all  cases  (3- substituted  derivatives.  The 
absorption  of  these  compounds  in  the  ultra-violet  has  been  studied 
and  some  of  the  results  are  given,  indicating  that  the  absorption 
in  the  ultra-violet  of  these  substituted  derivatives  is  essentially 
of  the  same  character  as  that  of  the  parent  substance.  W.  G. 


Isatogens.  Gustav  Heller  and  Werner  Boessneck  (Ber., 
1922,  55,  [J5],  474 — 482). — Treatment  of  certain  highly- coloured 
isatogens  (cf.  Pfeiffer,  A.,  1916,  i,  327)  with  alcoholic  hydrogen 
chloride  has  led  to  the  formation  of  less  intensely  coloured  com¬ 
pounds,  which,  according  to  Ruggli  (A.,  1919,  i,  221),  can  only  be 

N — C  H 

formulated  in  Baeyer’s  original  manner,  OO  !  ®  4.  Further 

CR*CO 

investigation,  however,  has  shown  that  they  are  additive  com- 

pounds  of  the  isatogen  and  the  alcohol,  CO  R’ 

and  that  they  are  also  formed  in  the  complete  absence  of  halogen 
acid. 

Methyl  isatogenate  is  transformed  by  methyl  alcoholic  hydrogen 
chloride  (1%)  at  the  atmospheric  temperature  into  methyl  1-hydroxy - 
3-Jceto-2-metJu)xydihydroindole-2-carboxylate} 

P  XT  /CO - ^p/OMe 

^6n4NN(0H)^u  ^  C02Me’ 

pale,  lemon-yellow  crystals,  m.  p.  171°  (decomp.),  after  previous 
darkening.  In  the  presence  of  pyridine,  it  is  converted  by  acetyl 
chloride  into  the  acetyl  derivative,  almost  colourless  crystals,  m.  p. 
95 — 96°,  and  by  benzoyl  chloride  into  the  benzoyl  compound, 
Ci8H1506N,  colourless  crystals,  m.  p.  141°  (decomp.).  It  is  reduced 
by  zinc  dust  and  acetic  acid  to  methyl  indoxylate, 

C6H4<S(JHi>c'C02Me, 

which  is  obtained  more  readily  from  methyl  isatogenate.  Reduc¬ 
tion  of  the  two  substances  by  zinc  dust  and  acetic  acid  in  the 
presence  of  methyl  alcohol  gives  a  jpolymeride  of  methyl  indoxylate 
of  unknown  molecular  weight,  prisms,  m.  p.  about  245°  (decomp.) 
after  darkening  at  225°.  The  1- hydroxy- ester  is  converted  by 
hydroxylamine  hydrochloride  into  the  oxime  of  methyl  isatogenate, 
m.  p.  221°,  from  which  the  corresponding  acid ,  C9H604N2,  pale 
yellow  crystals,  m.  p.  187°  (decomp.),  is  obtained  by  hydrolysis 
with  cold  sodium  hydroxide  solution.  The  1-hydroxy-compound 
is  isomerised  by  sodium  hydroxide  to  A-oxalylanthranilic  acid, 


m.  p.  199 — 200°  (decomp.)  :  C6H4<C 


CO 


"4  ^N(OH)' 


c< 


OMe 
C02Me 


C02H*C6H4-N(0H)-CH(0Me)-C02Me->C02H-C6H4-N(0H)-C*C02H 

C02H-C6H4-NH-C0-C02H. 
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Ethyl  isatogenate  and  ethyl  alcoholic  hydrogen  chloride  give 
ethyl  1  -hydroxy-3-keto-2-ethoxydihydroindole-2-carboxylate,  yellow 
prisms,  m.  p.  158 — 159°,  with  subsequent  evolution  of  gas,  after 
darkening  at  150° ;  like  ethyl  isatogenate,  it  is  converted  by 
hydroxylamine  hydrochloride  into  ethyl  isatogenate  oxime,  yellowish- 
brown  octahedra,  m.  p.  187°  (decomp.).  Ethyl  isatogenate  and 
methyl  alcohol  give  ethyl  1-hydroxy -3-keto-2-methoxydihydroindole- 
2-carboxylate ,  pale  yellow  crystals,  m.  p.  142 — 143°,  whereas  methyl 
isatogenate  and  ethyl  alcohol  yield  methyl  1 -hydroxy -3 -keto- 
2 -ethoxy  dihydroindole-2-carboxylate,  lemon-yellow  crystals,  m.  p.  176°, 
with  subsequent  evolution  of  gas.  Either  compound  is  isomerised 
by  sodium  hydroxide  to  A-oxalylanthranilic  acid.  H.  W. 

Equilibrium  in  the  System :  Lithium  Chloride-Quinoline. 

James  H.  Walton  and  Clarence  It.  Wise  (J.  Amer.  Chem .  Soc ., 
1922,  44,  103 — 104). — The  solubility  of  lithium  chloride  in  quinol¬ 
ine  has  been  determined  from  0°  to  96° ;  measurements  were  not 
possible  beyond  this  temperature,  for  the  very  long  time  required 
for  saturation  at  high  temperatures  brought  about  a  decomposition 
of  the  quinoline.  The  following  solubilities  in  grams  of  lithium 
chloride  per  100  grams  of  solvent  are  recorded  :  0°,  0-1515;  25°, 
0-3538;  40°,  0-6175;  45°,  1-0328;  50°,  1*1107;  56-4°,  M734; 
67°,  1-2353;  75°,  0-8180;  and  96°,  0-4588.  The  solid  phase  in 
equilibrium  with  the  solution  is  2C9H7N,LiCl.  This  compound  is 
very  stable  at  all  temperatures  within  the  range  measured.  There 
is  evidence  of  the  formation  of  a  second  solid  phase  above  100°, 
but  this  was  not  investigated  because  of  the  decomposition  of  the 
quinoline.  The  solubility  curve  of  lithium  chloride  is  shaped  like 
an  irregular  inverted  U  with  the  maximum  at  67°.  J.  F.  S. 

The  Three  Aminotriphenylamines.  Jean  Piccard  and  Ray 
Q.  Brewster  ( J .  Amer.  Chem.  Soc.,  1921,  43,  2630 — 2631). — 
o-  and  ra-Nitrotriphenylamines  (cf.  Piccard  and  Larsen,  A.,  1917, 
i,  644)  were  reduced  by  adding  them  gradually  in  acetic  acid  solution 
to  a  mixture  of  zinc  and  alcohol.  o-Aminotriphenylamine ,  m.  p. 
145°,  gives  an  acetyl  derivative,  m.  p.  130°.  m-Aminotriphenylamine, 
m.  p.  116°,  gives  a  hydrochloride  and  an  acetyl  derivative,  m.  p.  167°. 

Attempts  to  reduce  the  nitrotriphenylamines  to  their  corre¬ 
sponding  aminophenols  by  the  electrolytic  method  were  not 
successful.  W.  G. 

Tetra-substituted  Carbamides.  T.  J.  Albert,  jun.  (U.S.  Pat. 
1393597). — Tetr a -substituted  carbamides,  for  example,  diphenyl  - 
dimethylcarbamide  are  prepared  by  treating  a  secondary  amine, 
for  example,  monomethylaniline,  with  carbonyl  chloride  in  the 
presence  of  an  aqueous  solution  of  a  basic  inorganic  compound 
such  as  sodium  carbonate  capable  of  neutralising  the  hydrogen 
chloride  which  results  from  the  reaction.  The  reaction  is  conducted 
at  95 — 99°  and  is  complete  in  two  hours.  Chemical  Abstracts. 

Synthesis  of  Indigotin  from  Fumaric  Acid  and  Aniline. 

G.  C.  Bailey  and  R.  S.  Potter  ( J .  Amer.  Chem.  Soc.,  1922,  44, 
215—216). — Fumaric  acid  is  brominated  in  acetic  acid  solution 
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and  the  resulting  dibromosuecinic  acid  is  converted  into  dianilino- 
succinic  acid  (cf.  Reissert,  A.,  1893,  i,  565).  An  equimolecular 
mixture  of  potassium  and  sodium  hydroxides  is  dehydrated  in  a 
closed  iron  pot  at  450°  with  stirring.  Sodamide  is  then  added  and 
a  stream  of  dry  ammonia  passed  through  the  pot,  and  the  sodium 
salt  of  dianilinosuccinic  acid  is  slowly  added,  the  mixture  being 
kept  at  230 — 240°  for  one  and  a  half  hours.  The  fused  mass  is 
dissolved  in  water  and  air  is  blown  through.  The  yield  of  indigotin 
is  60*4%  and  its  purity  is  96-5%.  W.  G. 

New  Syntheses  in  the  Indole  Group.  VIII.  B.  Oddo  and 
G.  Sanna  ( Gazzetta ,  1921,  51,  ii,  337 — 342). — It  has  been  shown 
(A.,  1911,  i,  488;  1912,  i,  721)  that  pyrrole,  in  the  form  of  its 
magnesium  derivative,  reacts  readily  with  chlorides  of  dibasic 
acids,  giving  pyrrole  derivatives  with  a  double  ketonic  function 
analogous  to  benzil,  benzoylacetophenone,  and  diphenacyl.  The 
indole  and  methylketole  analogues  of  benzil  have  now  been  obtained. 
The  action  of  oxalyl  chloride  on  magnesium  indolyl  bromide 

yields  :  (1)  Bis- 1  :  3 -indyl  (bis- 1  :  3- 
/C  ;r“CO  CO“t;C  v  di-indoyl)  (annexed  formula),  which 

^6^4\  yGH  CH/  yC6H4  forms  almost  colourless,  prismatic 
XN— CO — CO— Iv  crystals,  m.  p.  200°;  (2)  prin¬ 

cipally  3  :  3 -indyl  (3  :  3 -di-indoyl), 

NIK^^^^^C'CO’CO'C^q^^NH,  which  forms  yellow  needles 

or  prismatic  plates,  contracting  at  about  200°,  m.  p.  235°  (decomp.), 
and  is  resistant  to  the  action  of  boiling  alkali  hydroxide  solution, 
but  yields  indole-3-carboxylic  acid  when  fused  with  potassium 
hydroxide;  (3)  a  small  proportion  of  1  :  1  -indyl  (1  :  1  -di-indoyl), 

CH^^I^^N'CO'CO’N^S^^^CH,  which  crystallises  in  colourless 

prisms,  m.  p.  218 — 220°,  and  yields  indole  when  boiled  with  10% 
potassium  hydroxide  solution. 

3  :  3 -Methylketyl  (3  :  3 ' -dimethylJcetoyl) , 

NH<CC«^>  C-CO-CO-CX 

prepared  by  the  action  of  oxalyl  chloride  on  magnesylmethylketole, 
crystallises  in  colourless  prisms,  m.  p.  256 — 257°  (decomp.),  and 
gives  with  phenylhydrazine  a  condensation  product  which  crystallises 
in  silky,  yellow  needles,  m.  p.  192°,  and  with  o-phenylenediamine  a 
condensation  product ,  m.  p.  (crude)  149°.  T.  H.  P. 

Transformations  of  a  Secondary  Keto-base.  C.  Mannich 
and  G.  Heiener  (Ber.f  1922,  55,  [J5],  365 — 374). — Few  secondary 
keto-bases  have  been  prepared  previously  and  their  properties 
have  been  little  studied.  The  comparatively  ready  availability 
of  w-methylaminopropiophenone  (this  vol.,  i,  351)  has  led  the 
authors  to  make  an  extended  study  of  its  reactions. 

oj-Methylaminopropiophenone  hydrochloride  is  converted  by 
nitrous  acid  into  the  corresponding  nitrosoamine , 

CH2Bz’CH2-N(Nt)Me, 

large,  colourless,  prismatic  rods  or  needles,  m.  p.  66°,  which  is 
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reduced  by  zinc  dust  and  acetic  acid  in  methyl  alcoholic  solution 

CH  *CH 

to  3-phenyl-l-methylpyrazoline ,  NMe^-^-L^p^,  unctuous  leaflets, 


m.  p.  37°  ( hydrochloride ,  needles,  m.  p.  162°),  the  hydrazine, 

CH2Bz-CH2-]SrMe-NH2, 

being  probably  formed  intermediately. 

w-Methylaminopropiophenone  hydrochloride  reacts  normally 
with  potassium  cyanate,  giving  as -phenacylmethylmethylcarbamide, 
COPh'CHg'CHg’NMe-CO’NHg,  colourless  needles,  m.  p.  123 — 124°, 
which  is  insoluble  in  cold  dilute  acids,  but  readily  soluble  in  solu¬ 
tions  of  alkali  hydroxide,  pointing  thus  to  its  existence  in  the 
enolic  form,  OH'CPhiCH'CH^NMe’CO'NHg.  It  is  converted  slowly 
in  alkaline  solution,  more  rapidly  by  regulated  treatment  with 
warm  dilute  acid  into  % -keto -4-phenyl -1 -methyl -1  :  2  :  5  :  6-tetrahydro- 


pyrimidine ,  NMe<CQg  m*  P*  — 1^4°,  after  previous 

softening.  The  latter  is  transformed  rapidly  by  an  excess  of  warm 
dilute  mineral  acid  into  a  mixture  of  equivalent  amounts  of  2 -keto- 

4-phenyl-\ -methyl-1  :  2-dihydropyrimidine,  NMe<CS2'*nxx^>CPh, 


ch:ch 


matted  needles,  m.  p.  217°,  and  2-keto-4-phenyl-\-methylhexahydro - 
pyrimidine ,  NMe^Qg  #<^^^>CHPh,  m.  p.  115 — 116°,  the  pheno¬ 
menon  being  thus  similar  to  that  observed  by  Knoevenagel  and 
Fuchs  in  the  case  of  dihydrolutidinedicarboxylic  ester.  The 
relationship  of  the  di-  and  tetra-hydropyrimidine  derivatives  to 
the  hexahydro-compound  is  placed  beyond  doubt  by  the  observ¬ 
ation  that  the  latter  is  produced  when  either  of  the  others  is 
treated  with  hydrogen  in  the  presence  of  palladised  animal  char¬ 
coal.  The  hexahydro-compound  does  not  decolorise  bromine.  On 
the  other  hand,  2-keto-4-phenyl-l -methyl- 1  :  2 -dihydropyrimidine 
is  converted  smoothly  by  bromine  in  glacial  acetic  acid  solution 
into  2-keto-4-phenyl-\-methyl-\  :  2 -dihydropyrimidine  5  :  6-dibromidey 

NMe<CQgpr.Qjj-^^CPh,  pale  yellow,  lustrous  leaflets,  m.  p.  260° 

(decomp.).  The  tetrahydropyrimidine  derivative  is  transformed 
by  two  molecular ,  proportions  of  bromine  in  glacial  acetic  acid 
solution  into  a  colourless,  unstable  crystalline  substance ,  decomp. 

260°,  to  which  the  constitution  *s 

assigned;  it  is  considered  that  the  initial  action  of  the  bromine 
consists  in  the  conversion  of  the  tetra-  to  the  di -hydro- derivative 
which  then  unites  with  a  molecular  proportion  of  hydrogen  bromide 
and  bromine  with  formation  of  the  tribromide.  The  yellow  di¬ 
bromide  readily  loses  hydrogen  bromide  under  the  action  of  sodium 
hydrogen  carbonate,  and  passes  into  tS^.Sybromo^-keto -4-phenyl- 
1-methyl-l  :  2 -dihydropyrimidine,  colourless,  slender  needles,  m.  p. 
177°.  This  monobromide  is  converted  by  bromine  in  glacial 
acetic  acid  solution  into  a  highly  unstable,  orange-coloured  tetra- 
bromide,  but  the  reaction  appears  to  be  complicated  and  not 
entirely  due  to  simple  addition  of  bromine. 
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As  the  salt  of  a  secondary  base,  w-methylarainopropiophenone 
hydrochloride  is  able  to  condense  with  formaldehyde  and  ketones 
or  substances  with  reactive  hydrogen  atoms ;  thus  with  anti- 
pyrine  it  gives  vL-phenacylmethyl-v! -antipyrino-k-methylmethylamine , 

CO  ”-NPh 

CHc.Bz-CH^-NMe-CH^-C^^yr^^T^yr^,  thin,  slender  needles,  m.  p. 


V  ll2  ^^CMe’NMe 

86°;  the  corresponding  hydrochloride  has  m.  p.  164°. 


H.  W. 


Some  Ketones  of  the  Pyrazole  Series.  C.  A.  Rojahn  ( Ber ., 
1922,  55,  [i?],  291 — 294). — It  has  been  shown  previously  that  very 
varying  yields  of  ketones  are  obtained  by  the  application  of 
the  Friedel- Crafts  method  to  5- chloro-1 -phenyl-3 -methylpyrazole 
(Michaelis  and  Rojahn,  A.,  1917,  i,  480).  The  influence  of  substi¬ 
tuents  in  the  pyrazole  ring  on  the  reactivity  of  the  hydrogen  atom 
in  position  4  with  respect  to  the  ketone  synthesis  has  been 
investigated  in  greater  detail,  and  it  is  found  that  only  those 
chloropyrazoles  which  have  an  aryl  group  in  position  1  yield 
ketones,  whereas  it  is  not  very  material  whether  the  substituent 
in  position  3  is  an  aryl  or  alky^  group.  The  synthesis  cannot 
be  effected  with  5-pyrazolones  which  yield  0-  or  0 -  and  A-benzoyl 
derivatives. 

The  following  individual  substances  are  described  :  5-Chloro- 
,  (C6H4Me)  •  C*C1 

4:-benzoyl-l-p-tolyl-3 -methylpyrazole,  ^^CMe _ CBz  (from 

5-chloro-l-p-tolyl-3-methylpyrazole,  benzoyl  chloride,  and  aluminium 
chloride  in  the  presence  of  carbon  disulphide),  colourless,  hexagonal 
plates,  m.  p.  70°.  5-ChloroA-benzoyl-\  :  3 -diphenylpyrazole  (from 
5-chloro-l  :  3 -diphenylpyrazole,  m.  p.  56°  instead  of  49°  recorded 
in  the  literature),  needles,  m.  p.  127°,  b.  p.  340- — 345°/25  mm. 

JNBz’COBz 

5-Benzoxy-l-benzoyl-3-methylpyrazole,  ^^QMe*CH  (from  3- 

methyl- 5 -pyrazolone  and  benzoyl  chloride  in  the  presence  of 
aluminium  chloride  or  by  the  Schotten- Baumann  method),  long 
needles,  m.  p.  128°,  which  is  converted  by  bromine  in  glacial 
acetic  acid  solution  into  4:-bromo-5-benzoxy- 1  -benzoyl-3 -methylpyrazole, 
long  needles,  m.  p.  167°.  4:-Phenyl-l-p-tolyl-3-methyldipyrazole, 
.N(C6H4Me)-C-NBL 

N^cMe _ C*CPtC^^  (from  5-chloro-4-benzoyl-l-_p-tolyl-3- 

methylpyrazole  and  hydrazine  hydrate  at  160 — 175°),  colour¬ 
less,  matted  needles,  m.  p.  244°.  1:3: 4-Triphenyldipyrazole , 

JNJPh-C-NIR 

N^CPh-C*CPh^N’  nee(iles>  m*  P-  233°.  H.  W. 


The  Action  of  Diazomethane  on  the  Ureides  and  Uric  Acid. 

J.  Herzig  (Z.  physiol .  Chcm.,  1921,  117,  13 — 27). — A  number  of 
ureides  and  uric  acids  were  methylated  with  diazomethane.  Alloxan 
yielded  a  syrupy  substance,  C4N203Me2*0Me.  From  barbituric  acid, 

a  crystalline  substance,  NMe^QQ.j^^^C-OMe,  m.  p.  164 — 166°, 

was  obtained.  Diethyl  barbituric  acid  yielded  an  oily  substance, 
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CgHjjNgC^Me,  which,  after  several  months,  crystallised  in  needles, 
m.  p.  33 — 36°.  Phenylethylbarbituric  acid  gave  a  compound, 

C12H10O3N2Me2, 

a  crystalline  mass,  m.  p.  88 — 90°,  dipropylbarbituric  acid  gave  a 
crystalline  compound ,  C10H14O3N2Me2,  m.  p.  80 — 83°,  uric  acid 
gave  a  tetramethyl  uric  acid,  C503N4Me4,  the  four  methyl  groups 
being  attached  to  nitrogen.  On  treating  barbituric  acid  with 
methyl  sulphate  in  sodium  hydroxide,  a  compound,  C4H203N2Me2, 

probably  m.  p.  119—121°,  was  obtained. 

s.  s.  z. 


Pyrimidines  from  Alkylmalonic  Esters  and  Aromatic 
Amidines.  Arthur  W.  Dox  and  Lester  Yoder  (J.  Amer. 
Chem.  Soc.,  1922,  44,  361 — 366). — Alkyl  malonic  esters  readily 
condense  with  aromatic  amidines  in  the  presence  of  sodium  ethoxide, 
the  monoalky lmalonic  esters  yielding  insoluble  yellow  pyrimidine 
derivatives  and  the  dialkyl  esters  giving  soluble  colourless  deriv¬ 
atives.  The  colour  of  the  derivatives  from  the  monoalkyl  esters 
is  thought  to  be  due  to  a  tauto&eric  rearrangement  to  a  compound 


of  the  structure  .^>CR\  With  two  exceptions,  the 

5-monoalkyl  derivatives  of  pyrimidine  all  melt  at  above  300°, 
whereas  the  5  :  5-dialkyl  derivatives  melt  considerably  below  300°. 
The  pyrimidine  derivatives  described  are  all  analogous  to  4  :  6-diketo- 
2-phenyl-5  :  5-diethyltetrahydropyrimidine  and  are  : 


Substituents. 

6-Carbon. 

2 -Carbon. 

M.  p. 

Methyl 

>300° 

Phenyl 

Methyl 

>300° 

Benzyl 

Methyl 

>300° 

Phenyl 

>300° 

Methyl 

Phenyl 

>300° 

Ethyl 

Phenyl 

>300° 

Allyl 

Phenyl 

288-289 

Butyl 

Phenyl 

296-297 

?'soAmyl 

Phenyl 

>300° 

Benzyl 

Phenyl 

>300° 

Dimethyl 

Phenyl 

263° 

Substituents. 


5 -Carbon. 

2-Carbon. 

M.  p. 

Ethyl 

p-Tolyl 

>300' 

Ethyl 

p-Ethoxyphenyl 

>300 

Dimethyl 

Phenyl 

184‘ 

Diethyl 

Phenyl 

207' 

Dipropyl 

Phenyl 

164* 

Dibutyl 

Phenyl 

144’ 

Dibenzyl 

Phenyl 

234 

Diethyl 

p-Tolyl 

181' 

Diethyl 

p-Ethoxyphenyl 

165' 

Diethyl 

f$ -Naphthyl 

178' 

W.  G. 


Pyrimidines.  XCI.  Alkylation  of  2-Thiolpyrimidines. 

William  John  Horn  (J.  Amer.  Chem .  Soc.,  1921,  43,  2603 — 2611). 
— Experiments  are  described  showing  further  abnormalities  in  the 
alkylation  of  2-thiolpyrimidines  (cf.  Johnson  and  Haggard,  A., 
1915,  i,  88;  Johnson  and  Moran,  1916,  i,  78).  A  study  has  now 
been  made  of  the  alkylation  of  2-^-nitrobenzylthiol-4-methyl- 
dihydro-6-pyrimidone.  With  methyl  iodide  substitution  in  the 
1 -position  first  occurs,  and  then  this  compound  apparently  forms 
an  additive  product  with  another  molecule  of  methyl  iodide.  With 
ethyl  bromide  or  allyl  bromide,  however,  the  action  is  quite  different, 
oxygen  ethers  being  formed  in  each  case  and  there  is  no  indication 
of  substitution  of  the  alkyl  groups  on  a  nitrogen  atom  of  the  ring. 
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2-p-NitrobenzylthiolA-methyldihydro-6-pyrimidone9 

CII<Sf>S.CH2W°2, 

m.  p.  220°,  is  obtained  by  the  action  of  ^-nitrobenzyl  chloride  on 
the  sodium  salt  of  2-thio-4-methyluracil.  When  treated  with  the 
calculated  amount  of  methyl  iodide  in  the  presence  of  sodium 
methoxide,  it  yields  2-p-nitrobenzylthiol-l  :  4 -dimethyldihydro-6- 

pyrimidone ,  m.  p.  136°,  which 

is  hydrolysed  by  hydrochloric  acid,  giving  1  : 4-dimethyluracil 
and  p-nitrobenzylmercaptan,  m.  p.  58°.  By  further  alkylation, 
this  dimethyl  derivative  gave  an  additive  compound ,  some  of 
which  was  also  isolated  from  the  products  of  the  first  alkylation.  Its 

constitution  is  apparently  CH^Q^-^^f^^|^C*S*CH2*C6H4,N02, 

and  on  hydrolysis  it  gives  1  :  4-dimethyluracil  and  p-nitrobenzyl 
disulphide,  m.  p.  126*5°,  the  latter  being  formed  by  oxidation  due 
to  the  presence  of  a  trace  of  free  iodine. 

With  ethyl  bromide  the  sodium  salt  of  2-p-nitrobenzylthiol-4- 
me  thyldihy  dr o  -  6  -pyrimidone  gives  6  -  ethoxy-  2-p  -  nitrobenzylthiol- 4- 

methylpyrimidine ,  CH<S^e^^>G-S-CH2-C6H4-N02!  m.  p.  104°; 

on  hydrolysis,  this  yields  4-methyluracil.  In  a  similar  manner 
with  allyl  bromide,  §-allyloxy-2-p-nitrobenzylthiolA-meihylpyrimidine9 
m.  p.  77 — 78°,  is  obtained. 

Strakosch’s  observation  ( Ber .,  1872,  5,  698)  giving  the  m.  p.  140° 
for  p-nitrobenzyl  mercaptan  is  incorrect  (see  above)  and  a  repetition 
of  his  work  did  not  yield  any  of  this  mercaptan.  W.  G. 

Colouring1  Matters  from  1:2:4:  5-Tetrahydroxybenzene 
and  Related  Substances.  Dhirendra  Nath  Mukerji  (T., 
1922,  121,  545—552). 

The  Cyanine  Dyes.  IV.  Cyanine  Dyes  of  the  Benzothi- 
azole  Series.  William  Hobson  Mills  (T.,  1922,  121,  455 — 
466). 


Ring  Closure  with  Hydrazinedicarbonamides  containing 
Sulphur.  II.  Thiourazole.  F.  Arndt,  E.  Milde,  and  F. 
Tschenscher  (. Ber .,  1922,  55,  [2?],  341 — 356;  cf.  Arndt  and  Milde, 
A.,  1921,  i,  813). — Further  investigation  has  established  the  general 
validity  of  the  rule  that  ring  closure  with  hydrazinedicarbonamides 
containing  sulphur  takes  place  in  neutral  or  acid  media  by  means 
of  the  sulphur  atom,  with  formation  of  thiodiazoles,  whereas  in 
alkaline  solution  it  occurs  through  the  nitrogen  atom,  thus  giving 
triazoles. 

The  hydrazide,  NHPh*CO*NH*NH'CS*NH2,  loses  successively 
aniline,  ammonia,  and  hydrogen  sulphide  when  boiled  with  sodium 
hydroxide  solution.  The  first  change  constitutes  the  main  reaction 


COvNH 

and  leads  to  the  production  of  thiourazole ,  NH\Qg__j^|£,  small, 
colourless  crystals,  m.  p.  206°  (decomp.).  The  substance  is  most 
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conveniently  isolated  from  the  products  of  the  reaction  as  the 
monosodium  salt  (the  trihydrate  and  anhydrous  substance  are 
described)  from  which  free  thiourazole  is  readily  obtained  by 
addition  of  acid.  Elimination  of  ammonia  gives  k-phenylthio- 
.CONH 

urazole,  NPh^Qg^g-  (see  later),  but  the  product  derived  by 

loss  of  hydrogen  sulphide  has  not  been  isolated  in  this  connexion.  The 
constitution  of  thiourazole  is  established  by  the  formation  of  a  dark 
yellow  tri-silver  salt,  C2ON3SAg3,  by  its  oxidation  by  iodine  in  alco- 

NH — N  *  N — JSTH 

holic  solution  to  thiourazole  disulphide ,  CO-NH^C'S'S‘C^NH*CO’ 

colourless,  lustrous  needles,  m.  p.  246°  (decomp.)  (the  dihydrate 
is  also  described),  and  by  the  conversion  of  its  monosodium  salt 
by  means  of  methyl  sulphate  into  thiourazole  methyl  ether, 
MTT/C0 - N  H 

,  colourless,  anhydrous  plates,  m.  p.  192 — 193°. 

The  substance  described  by  Freund  (A.,  1894,  i,  97 ;  1895,  i,  400) 

,  •  ,  .CO - NH 

as  thiourazole  is  actually  iminothiodiazolone, 

(cf.  Busch  and  Schmidt,  A.,  1913,  i,  907 ;  Busch  and  Lotz,  A., 
1915,  i,  317). 

[With  Frl.  Bielich.] — Thiourazole  is  more  conveniently  pre¬ 
pared  by  the  action  of  boiling  sodium  hydroxide  solution  on  the 
hydrazide,  SMe-CO#NH*NH*CS*NH2 ;  the  latter,  a  colourless, 
crystalline  powder,  m.  p.  208°  (decomp.),  is  obtained  by  the  action 
of  methyl  chlorothioformate  on  thiosemicarbazide  in  warm  aqueous 
solution. 

MO - NH 

S-IminoA-phenylurazole,  NPh^Q^^^^jj,  colourless,  lustrous 

leaflets,  m.  p.  231 — 232°,  is  obtained  readily  and  exclusively  by  the 
action  of  boiling  alkali  hydroxide  on  phenylhydrazothiodicarbon- 
amide  S -methyl  ether ,  NHPh’COdNTH •NH*C(INH) *SMe,  colourless, 
silky  needles,  m.  p.  indefinite  147°  (decomp.). 

The  hydrazide ,  NHPh‘CS*NH*NH*C0*NH2,  small,  lustrous  needles, 
m.  p.  198°,  is  prepared  by  the  action  of  semicarbazide  hydrochloride 
on  phenylthiocarbimide  in  aqueous  alcoholic  solution ;  it  is  con¬ 
verted  by  boiling  alkali  hydroxide  solution  almost  exclusively 
into  4-phenylthiourazole  (see  above),  long,  coarse,  colourless  prisms 
(  +  1H20),  m.  p.  (anhydrous)  196°.  4 -Phenylthiour azole  disulphide , 

needles,  m.  p.  284 — 285°,  is  most  conveniently  prepared  by  the 
oxidation  of  4-phenylthiourazole  with  iodine  in  alcoholic  solution. 
4 -Phenylthiour azole  methyl  ether  crystallises  in  colourless,  lustrous 
needles,  m.p.  207—208°.  The  hydrazide,  NHPh*CS*NH-NH*CO*NH2, 
is  transformed  by  methyl  sulphate  and  sodium  hydroxide  into  the 
corresponding  S -methyl  ether  which  could  not  be  obtained  in  the 
crystalline  form ;  it  is  converted  by  boiling  hydrochloric  acid  into 
phenylthiourazole  methyl  ether  and  by  boiling  sodium  hydroxide 

.C(INPh)vNH  i  i 

solution  into  anilinour azole,  NH<^q _ xru?  small,  colourless, 


anhydrous  crystals,  m.  p.  238°. 
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The  hydrazide ,  NHPh*CS*NH*NH’CS*IS[H2,  lustrous  leaflets, 
m.  p.  180°,  is  prepared  from  thiosemicarbazide  and  phenylthio- 
carbimide  in  aqueous-alcoholic  solution.  It  is  converted  by  boiling 
alkali  hydroxide  solutions  with  loss  of  ammonia  and  hydrogen 

.CS-NH 

sulphide  into  4  -phenyldithiourazole }  XPh<.Qg  colourless,  coarse 

crystals,  m.  p.  216°  (decomp.)  (the  substance  described  previously 
in  the  literature  as  4 -phenyldithiourazole  is  anilinothiodiazolethiol), 
and  3-iminoA-phenylthiourazole,  m.  p.  267 — 268°  (the  monohydrate , 
colourless  needles,  is  also  described).  Both  substances  are  acidic, 
but  can  be  largely  separated  from  one  another  with  the  aid  of 
sodium  carbonate  solution,  in  which  practically  only  phenyldithio¬ 
urazole  is  soluble.  The  latter  substance  is  transformed  by  methyl 
sulphate  in  dilute  ammoniacal  solution  into  4 -phenyldithiourazole 

.C(SMe):N 

dimethyl  ether ,  NPhv^gjy^.^,  l°ng>  lustrous  needles,  m.  p.  132-5° 

(the  corresponding  nitrate  has  m.  p.  141°);  it  is  oxidised  by  potass¬ 
ium  ferricyanide  in  the  presence  of  sodium  hydroxide  or  by  an 
alcoholic  solution  of  iodine  to  a  mixture  of  products ,  one  of  which, 
yellow  crystals,  m.  p.  228°,  gave  analytical  results  in  agreement 
with  the  formula  C16H12N6S4.  3-Imino-4-phenylthiourazole  is 
converted  by  methyl  sulphate  and  sodium  hydroxide  into  the 
corresponding  methyl  ether ,  m.  p.  168°  (the  hydrate ,  2C9H10N4S,H2O, 
silky  needles,  is  also  described) ;  it  behaves  somewhat  anomalously 
when  oxidised,  since  it  is  stable  towards  iodine  in  alcoholic  solution, 
but  is  affected  by  potassium  ferricyanide  in  the  presence  of  ammonia 
or  sodium  hydroxide;  probably,  however,  a  disulphide  is  not 
thereby  formed,  since  the  same  phenomena  are  observed  with  the 
methyl  ether.  H.  W. 

Disulphides  with  Neighbouring  Single  and  Multiple  Link¬ 
ings.  Syntheses  of  Triazoles  and  Thiodiazoles.  Emil  Fromm, 
with  Erich  Kayser,  Karl  Briegleb,  and  Erich  Fohrenbach 
(. Annalen ,  1922,  426,  313 — 345). — The  course  followed  by  the 
reaction  between  bases  and  unsaturated  disulphides  of  the  type 
X!CR*S*S*CRIY  is,  in  general,  that  expressed  by  the  equation 
X:CR*S*S-CR:Y+NH2Ph  — >  XICR-SH+NHPh-CRIY+S.  The 
present  paper  shows  that  the  reactions  between  hydrazines  and 
similar  disulphides  are  of  an  analogous  kind  and  may  be  utilised 
for  the  synthesis  of  triazoles  and  thiodiazoles.  Eor  instance, 
phenyldithiobiuret  may  react  with  hydrazine  in  two  ways,  eliminat¬ 
ing  one  atom  of  sulphur  and  yielding  either  aminophenylguanidino- 
thiourea  or  aminoguanidinophenylthiourea  : 

S - S  +N.H.  nh-nh2  sh  sh  nh-nh2. 

NPhlONH-CiNH  -s ^  JN’Ph : C  *NH — CINH  NPh:C-NH-C:NH 

The  former  can  pass  into  a  triazole  by  elimination  of  either  H2S 
or  NH3,  but  the  latter  can  give  only  the  first  of  the  two  following 
substances  : 

™<ccM  - 
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3-amino-5-anilino-l  :  2  :  4-triazole  and  3-thio-5-anilino-l  :  2  :  4- 
triazole. 

The  principal  product  is  actually  3-thio-5-anilino -l  :2:  ^triazole, 
which  separates  from  hot  water  in  needles,  m.  p.  268°.  This  shows 
that  the  main  product  of  the  initial  ring-scission  is  the  amino- 
phenylguanidinothiourea.  The  by-products  obtained  are  3 -amino- 
5-anilino- 1  :  2  :  4 -triazole,  which  has  m.  p.  77°  and  gives  a  mono - 
benzoyl  derivative  of  m.  p.  142°,  the  salt,  m.  p.  70°,  of  the  amino - 
anilinotriazole  (basic  constituent)  with  the  thioanilinotriazole  (acid 
constituent),  and  aminoguanidinophenylthiourea,  which  has  m.  p. 
155°  and  yields  a  benzylidene  derivative  crystallising  in  yellow 
needles,  m.  p.  223°.  The  thioanilinotriazole  gives  a  dibenzoyl 
derivative  (yellow  needles,  m.  p.  130°),  and  on  treatment  with 
benzyl  chloride  and  alkali  yields  5-anilino-3-benzylthiol-\  :  2  :  4- 
triazole,  which  has  m.  p.  168°  and  gives  a  dibenzoyl  derivative, 
m.  p.  108°.  On  oxidation  by  means  of  ferric  chloride,  the  thio¬ 
anilinotriazole  gives  a  yellow  disulphide,  S2  (c<m>c-NHPh)  > 

m.  p.  225°,  which  undergoes  fission  by  means  of  sodium  hydroxide, 
giving  3-hydroxy -5-anilino-\  :  2  :  4 -triazole,  m.  p.  169°  (the  dibenzoyl 
derivative  has  m.  p.  166°),  and  3-thio-5-anilino-l  :  2  :  4-triazole. 
Aniline  effects  a  similar  fission,  the  products  being  the  same  thio¬ 
anilinotriazole  and  3  :  5-dianilino- 1  :  2  :  4 -triazole,  which  is  con¬ 
veniently  isolated  in  the  form  of  its  dibenzoyl  derivative,  m.  p.  88°. 

The  action  of  phenylhydrazine  on  perthiocyanic  acid  has  already 
been  investigated  by  Fromm  and  Schneider  (A.,  1906,  i,  714)  and 
has  been  shown  to  proceed  in  directions  analogous  to  the  reactions 
described  above,  the  products  being  3  :  5-dithio-l -phenyl- 1  :  2  :  4- 
triazole  and  3-amino- 5-thio-l -phenyl- 1  :  2  :  4-triazole.  The  former 
compound  is  now  subjected  to  a  closer  investigation  with  the 
view  of  establishing  its  constitution  quite  definitely.  On  methyla- 
tion  by  methyl  iodide  and  sodium  hydroxide,  it  forms  3  :  5-dimethyl- 
thiol-l-phenyl-l  :  2  :  4 -triazole,  filamentous  needles,  m.  p.  73  5°, 
which  on  oxidation  by  permanganate  yields  3  :  5-dimethyldisulphon- 
1-phenyl-l  :  2  :  4 -triazole,  filamentous  needles,  m.  p.  182°,  together 
with  a  substance,  C10H11O2N3S2,  m.  p.  104*5°,  which  may  be  either 
a  monosulphone  or  a  disulphoxide.  The  disulphone  is  unstable 
towards  alkalis  and  loses  one  sulphone  group,  yielding  5-hydroxy- 
3 -methylsulphone-1- phenyl -1  :  2  :  4 -triazole,  m.  p.  206°,  identical 
with  the  substance  obtained  on  oxidising  Acree’s  5-hydroxy- 3- 
methylthiol- 1  -phenyl- 1  :  2  :  4-triazole  (A.,  1904,  i,  351)  by  means 
of  permanganate.  5-Hydroxy-3-methylsulphone-l -phenyl- 1  :  2  :  4- 
triazole  can  be  methylated  by  means  of  its  silver  salt,  giving 
o-methoxy-3-methylsulphone-l-phenyl-l  :  2  :  4 -triazole,  which  separates 
from  alcohol  in  fine  needles,  m.  p.  206°.  The  disulphone,  in  contrast 
to  its  behaviour  towards  alkalis,  is  very  stable  towards  acids,  and 
can  be  nitrated  with  the  formation  of  3  :  5-dimethylsulphone-l- 
nitrophenyl-l  :  2  :  4 -triazole,  m.  p.  238°,  which  with  alkalis  is  con¬ 
verted  into  a  substance,  5-hydroxy -3-methylsulphone-l-nitrophenyl- 
1:2:  4 -triazole,  m.  p.  234°,  identical  with  the  product  obtained 
on  directly  nitrating  hydroxymethylsulphonephenyltriazole. 
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Some  derivatives  of  3-amino-5-thio-l -phenyl- 1  ;  2  :  4-triazole  are 
described  also.  3 -Amino-5-methylthiol-l-phenyltriazolef  needles, 
m.  p.  148°,  is  obtained  with  the  help  of  methyl  iodide  and  alkali ; 
on  benzoylation  in  the  presence  of  pyridine,  it  yields  3-benzoyl - 
amino-5-methylt?dol-l -phenyl-1  :  2  :  4-triazole ,  m.  p.  141*5°,  which 
may  also  be  obtained  by  methylating  Fromm  and  Sturm’s  5-thiol  - 
3-benzoylamino-l -phenyl- 1  :  2  :  4-triazole  (A.,  1913,  i,  204).  A 
dibenzoyl  derivative,  m.  p.  152°,  is  formed  when  3-amino-5-methyl- 
thiol- 1  -phenyl triazole  is  heated  with  benzoyl  chloride  until  hydrogen 
chloride  is  no  longer  evolved. 

The  simplest  members  of  the  series  to  wThich  the  above  substances 
belong  are  3  :  5-dithiol- 1  :  2  :  4-triazole,  and  5-amino- 

3-thiol-l  :  2  :  4-triazole,  which  are  both  obtained 

C(NH2).N 

as  their  hydrazine  salts  when  hydrazine  hydrate  is  allowed  to  react 
with  perthiocyanic  acid.  They  may  be  separated  by  taking 
advantage  of  the  fact  that  the  monothiol  compound  is  the  weaker 
acid  and  is  liberated  in  the  free  condition  when  an  aqueous  solution 
of  its  hydrazine  salt  is  evaporated.  The  hydrazine  salt  of  the 
dithiol  compound  is  stable  in  these  circumstances,  but  may  be 
decomposed  by  means  of  mineral  acids  or  by  benz aldehyde. 
5 -Amino -3 -thiol -1  :  2  :  4-triazole  separates  from  water  in  small,  white 
needles,  m.  p.  298°  (decomp.) ;  3  :  5-dithiol-l  :  2  : 4-triazole ,  m.  p.  196° 
(decomp.),  has  strongly  reducing  properties;  it  first  reddens  blue 
litmus  paper  and  then  bleaches  it,  and  quickly  reduces  iodine,  ferric 
chloride,  and  ferricyanide ;  it  gives  a  yellow  lead  salt,  C2HN3S2Pb, 
and  a  hydrazine  salt,  C2H7N5S2,  m.  p.  268°  (decomp.).  On  benzoyla¬ 
tion  by  the  Schotten-Baumann  method,  aminothioltriazole  gives  5- 
imino-3-thion-2  :  4-dibenzoyl-l  :  2  :  4-triazole ,  yellow  crystals,  m.  p. 
178°,  whilst  the  dithioltriazole  yields  3  :  5-dithion- 1  :  2  :  4 -tribenzoyl- 
1:2:  4-triazole ,  m.  p.  171°,  which  on  treatment  with  benzyl  chloride 
and  sodium  hydroxide  gives  3  :  5-dibenzylthiol-l  :  2  :  4-triazole ,  m.  p. 
112°  (its  hydrochloride  has  m.  p.  157°),  the  product  of  the  direct 
benzylation  of  dithioltriazole.  The  dibenzyl  compound,  on  benzoyla¬ 
tion  by  the  Schotten-Baumann  method,  yields  4-benzoyl-3  :  5-di- 
benzylthiol-1  :  2  :  4-triazole ,  which  forms  fine,  white  needles,  m.  p.  91°. 
The  tribenzoate  is  readily  hydrolysed  by  alkalis,  all  three  benzoyl 
groups  being  eliminated.  All  these  reactions  are  in  harmony  with 
the  constitutions  assigned  to  the  original  condensation  products. 

An  investigation  of  the  substances,  C2H3N3S2  and  C2H4N4S, 
obtained  by  Freund  and  Imgart  (A.,  1895,  i,  400)  from  hydrazo- 

dicarbondithioamide  leads  the  present  authors  to  the  conclusion  that 

/~ici _ JSH 

these  substances  are  not  triazoles,  but  thiodiazoles,  S<TV'  i 

C(NH)-NH 

and  8<W£*£i  ,  isomeric,  therefore,  with  the  substances  obtained 
C(NH2).N 

from  perthiocyanic  acid  and  hydrazine.  5-Amino-3-thion-4  :  1  :  2- 
thiodiazole  forms  a  lead  ^salt,  C4H4N6S2Pb,  and  on  benzoylation 
gives  5-amino-3-thion-2  :  5-dibenzoyl-4  :  1  :  2 -thiodiazole,  m.  p.  224°; 
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on  benzylation,  fission  of  the  ring  occurs  and  benzyl  benzylthiol-\(/* 
carbazinocarbothioxylate,  C7H7-S-C(NH2)IN*NIC(OH)*S*C7H7,  is  pro¬ 
duced.  This  substance  forms  palm -leaf -like  crystals,  m.  p.  193°, 

and  on  benzoylation  gives  an  anhydro-benzoate,  CPh<^  ^757^> 

OC(S*C7H7).N 

m.  p.  123°,  which  may  also  be  obtained  by  benzylating  the  above 
dibenzoyl  compound.  Freund  and  Imgart’s  melting  points  for 
5-amino-3-thio-4  :  1  :  2-thiodiazole  and  3  :  5-diamino-4  :  1  :  2-thio- 
diazole  are  revised  to  228 — 235°  and  210°  respectively.  C.  K.  I. 


Aminonaphthatriazoles  as  Colour  Intermediates.  Gilbert 
T.  Morgan  and  Hugh  Gilmour  (J.  Soc.  Chem .  Ind.y  1922,  41, 
61— 62t). — To  compare  it  with  6-amino-2-p-tolyl-ap-naphthatri- 

azole  (this  vol.,  i,  p.  181),  the  correspond¬ 
ing  9-aminotriazole  (accompanying 

formula)  was  prepared.  8-Nitro-p- 
naphthylamine  was  coupled  with 

toluene-p-diazonium  chloride,  forming 
l-p-tolueneazo-S-nitro  -  p  -  naphthylamine, 
dark  red  prisms,  m.  p.  177 — 178°.  When  oxidised  with  chromium 
trioxide  in  glacial  acetic  acid  solution,  this  gave  9-nitro-2-p-tolyl-oL$- 
naphthatriazole ,  yellow  needles,  m.  p.  187°.  By  reduction  with 
stannous  chloride  and  hydrochloric  acid  in  acetic  acid  solution, 
9 -amino-2-p-tolyl- ^-naphthatriazole  hydrochloride  was  obtained, 

minute  yellow  needles  decomposing  at  220°.  The  9-aminotriazole  is 
much  more  reactive  than  the  6-isomeride,  as  it  condenses  readily 
with  p-nitrobenzenediazonium  chloride  to  give  an  aminoazo- 
derivative  which  can  again  be  diazotised  and  coupled  with 
P-naphthol  or  its  sulphonic  acids. 

Both  5-nitro-  and  8-nitro-P-naphthylamines  when  coupled  with 
p-nitrobenzenediazonium  chloride  yield  triazoles  which  on  reduc¬ 
tion  give  respectively  6-  and  9-amino-2-p-aminophenyl-ap-naphtha- 
triazole.  The  hydrochlorides  of  these  are  readily  diazotised,  and 
the  resulting  bisdiazonium  salts  couple  readily  with  naphthol- 
sulphonic  acids  to  form  disazo-dyes.  6-NitrO'2-p-nitrophenyl-ai$- 
naphthatriazole  crystallises  from  acetic  acid  in  minute  yellow 
needles,  m.  p.  242 — 243°;  §-amino-2-p-aminophenyl-c(.$-naphtha- 
triazole  hydrochloride  forms  microscopic,  yellow  spicules  decom¬ 
posing  at  300°;  the  free  base  shows  an  intense  green  fluorescence 
in  alcoholic  and  ethereal  solution.  9-Nitro-2-p-nitrophenyl-u$ - 
naphthatriazole  separates  from  glacial  acetic  acid  in  yellow  needles, 
m.  p.  270 — 271°;  9 -amino -2 -ip-aminophenyl-oL$ -naphthatriazole  hydro¬ 
chloride  forms  yellow  needles  readily  soluble  in  hot  water. 

E.  H.  R. 


7  :  9-Dialkyldeoxyuric  Acids.  I.  Heinrich  Biltz  (Annalen, 
1922,  426,  237 — 246). — 7  :  9-Dialkyl-8-thiouric  acids,  which  are 
obviously  incapable  of  being  converted  into  xanthines  by  the 
method  previously  employed  (Biltz  and  Strufe,  A.,  1921,  i,  612) 
and  cannot  readily  be  converted  into  the  uric  acids  by  oxidation, 
pass,  in  treatment  with  mild  oxidising  agents,  into  substances, 
termed  deoxyuric  acids,  containing  one  atom  of  oxygen  less  than 
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the  corresponding  uric  acids.  They  are  more  strongly  basic  than 
the  uric  acids  and  are  characterised  by  forming  sparingly  soluble 
salts  with  the  acid  HI3.  A  convenient  method  of  preparation 
consists  in  oxidising  by  means  of  iodine  a  solution  of  the  sodium 
salt  of  the  7  :  9-dialkyl-8-thiouric  acid,  rendered  alkaline  by  sodium 
hydrogen  carbonate ;  usually  the  periodide  of  the  deoxyuric  acid 
is  precipitated.  Nitrous  acid  also  converts  the  thiouric  acid  into 
the  deoxyuric  acid. 

The  deoxyuric  acids  are  very  stable  substances ;  in  acid  and  in 
alkaline  solution  they  are  remarkably  resistant  to  oxidising  and 
reducing  agents.  However,  the  product  obtained  by  the  action 
of  chlorine  water  gives  the  murexide  test  with  ammonia,  and 
the  periodide  when  heated  with  sodium  hydroxide  decomposes,  with 
the  formation  of  a  moderate  quantity  of  the  corresponding  dialkyluric 


acid,  from  which  it  appears  that  the  residue,  M 

must  exist  in  the  deoxyuric  acid.  With  aqueous  barium  hydroxide 
hydrolysis  occurs ;  the  product  is  a  formyldialkyldiaminouracil, 
from  which  the  formyl  group  may  be  eliminated  with  the  aid  of 
hydrochloric  acid.  The  free  dialkyldiaminouracil  may  be  re- 
formylated,  using  formic  acid,  and  the  formyl  compound  de¬ 
hydrated  with  the  formation  of  the  original  deoxyuric  acid.  If  the 
dialkyldiaminouracil  is  treated  with  chloroformic  ester,  a  urethane 
is  produced,  from  which  the  uric  acid  may  be  prepared  by  the 
usual  means. 


These  reactions  are  represented  as  follows  : 


NH-CO-ONR 


CONH-CNR 

(I,+ NaOH)  \ 


NH-CO-C-NR-CHO 

^OBa(OH)a  |  | 

,  CONH-ONHR' 
±12U) 


W  ^h-co-c-nhr 

W  CO-NH-ONHR' 


Cl*CO,Et 


N  H*CO  •  C-NR\>C0 
CONH-ONR'^ 


■4- 


NH-C0-C-NR-C02Et 
CO-NH-C-NHR'  4 


The  constitution  suggested  for  the  deoxyuric  acids  is  a  remarkable 
one,  inasmuch  as  it  involves  a  quinquevalent  nitrogen  and  the 
presence  of  a  triple  Unking  in  a  ring,  but  it  appears  not  to 
be  without  analogy.  Possibly  the  above  formula  should  be 

changed  to  n  C,  but  the  formula 

6  CONH-ONR' 


NH-CO  •  C-NRxn-^rj/NR-  C  -CO  •  ]S  H 
CO-NH-C-NRT  "  NR'-C-NH-CO 

is  out  of  the  question  by  reason  of  the  molecular  weight  and  on 
obvious  chemical  grounds.  C.  K.  I. 


7  :  9-Dialky  ldeoxyuric  Acids.  II.  7  :  9-Dimethyldeoxyiiric 
Acid.  Heinrich  Biltz  and  Hans  Bulow  ( Annaien ,  1922,  426, 
246 — 263;  cf.  preceding  abstract). — 7  :  9-Dimethyl-S4hio-ijj-uric  acid 
is  readily  prepared  from  7-methyluramil^and  methylthiocarbimide. 
It  separates  from  warm  water  in  four-sided  prisms,  m.  p.  224° 
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(corr. ;  decomp.),  after  sintering  at  215°.  A  small  amount  of 
7  :  9 -dimethyls -thiouric  acid  is  formed  as  a  by-product  in  this 
condensation,  and  may  be  obtained  in  good  yield  from  the  i^-uric 
acid  by  boiling  with  10%  hydrochloric  acid.  It  forms  needles 
which  dissolve  in  about  600  parts  of  boiling  water  and  melt  with 
decomposition  at  362°. 

7  :  9 -Dimethyldeoxyuric  acid  may  be  prepared  from  the  thiouric 
acid  by  either  of  the  general  methods  previously  described.  It  is 
soluble  in  about  4  parts  of  boiling  water,  from  which  it  separates 
in  needles  which  decompose  at  385°.  It  has  the  stability  and 
general  properties  characteristic  of  its  class  (preceding  abstract) 
and  forms  a  hydrochloride  (decomp.  345 — 350°),  a  perchlorate 
(decomp.  270°),  an  acid  sulphate  (decomp.  265°),  a  nitrate  (decomp. 
205°),  an  iodide  (decomp.  350°),  a  periodide ,*  C7H802N4,HI3,  dark 
brown  needles  (decomp.  180 — 210°),  an  aurichloride , 

C7H802N4,HAuC14 

(decomp.  286 — 296°),  a  platinichloride,  and  an  additive  product 
with  silver  nitrate  ( ?  2C7H802N4,AgN03).  7  :  9-Dimethyldeoxy- 

uric  acid  is  converted  by  heating  with  sulphur  into  7  :  9-dimethyl- 

8 - thiouric  acid,  and  by  iodine  and  alkali  hydroxides  into  7  :  9-di- 

methyluric  acid.  6-Methylamino-5-formylmethylaminouracil  (de¬ 
comp.  385°)  can  be  crystallised  from  about  20  parts  of  boiling 
water,  or  from  acetic  acid,  but  in  the  latter  case  2CH3*C02H  is 
retained.  5  :  6 -Dimethyldiaminouracil  crystallises  from  acetic  acid 
(with  2CH3’C02H)  as  rhombic  plates,  m.  p.  380°  (decomp.),  and 
gives  a  hydrochloride  which  decomposes  at  261°.  The  methyl 
carbamate  obtained  from  5  :  6-dimethyldiaminouracil  and  methyl 
chloroformate,  dissolves  in  60  parts  of  boiling  water  and  decom¬ 
poses  at  343°.  The  ethyl  ester  is  soluble  in  10  parts  of  boiling  water 
and  decomposes  at  325°.  C.  K.  I. 

7  : 9-Dialkyldeoxyuric  Acids.  III.  7-Methyl-9-ethylde- 
oxyuric  Acid.  Heinrich  Biltz  and  Hans  Bulow  {Annalen, 
1922,  426,  264 — 269;  cf.  preceding  abstracts). — 7 -Methyl-9 -ethyl- 
S-thio-if/-.uric  acid ,  prepared  from  7-methyluramil  and  ethylthio- 
carbimide,  forms  hexagonal  tablets,  decomp.  206°  (corr.).  The 
thiouric  acid  dissolves  in  about  400  parts  of  boiling  water,  from 
which  it  separates  in  silky  needles,  decomp.  359°.  7 -Methyl-9 -ethyl- 

deoxyuric  acid  crystallises  with  2H20  as  leaflets,  decomp.  325° 
(corr.),  and  gives  a  hydrochloride ,  decomp.  277 — 278°  (corr.) ;  an 
iodide ,  decomp.  254°  (corr.) ;  a  periodide,  C8H10O2N4,HI3,  decomp. 
215°  (corr.) ;  an  aurichloride ,  C8H10O2N4,HAuCl4,  decomp.  190°, 
and  a  complex  salt  with  silver  nitrate.  All  these  compounds  are 
similar  to  the  lower  homologues  previously  described.  C.  K.  I. 

7  :  9-Dialkyldeoxyuric  Acids.  IV.  9-Methyl-7-ethylde- 
oxyuric  Acid.  Heinrich  Biltz  and  Dorothea  Heidrich 
{Annalen,  1922,  426,  269 — 283;  cf.  preceding  abstracts). — 

9-  M ethyl-1  -ethylS-thio-if/ -uric  acid ,  leaflets,  m.  p.  212°  (decomp.),  is 
difficult  to  isolate  owing  to  the  ease  with  which  it  undergoes  con¬ 
version  into  9 -methyl-1  -ethylS -thiouric  acid,  silky  filamentous  crys¬ 
tals,  decomp.  344°  (corr.).  9- M  ethyl-1 -ethyldeoxyuric  acid,  separates 
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from  water  with  2H20  in  rectangular  leaflets,  decomp.  340°  (corr.), 
and  gives  a  hydrochloride ,  decomp.  263°  (corr.) ;  an  iodide ,  decomp. 
251°  (corr.);  a  periodide ,  C8H10O2N4,HI2,  decomp.  215 — 222° 
(corr.) ;  a  periodide ,  C8H10O2N4,HI3,  decomp.  230 — 235°  (corr.) ; 
a  perchlorate ,  decomp.  238°  (corr.);  a  nitrate ,  decomp.  194°  (corr.); 
an  aurichloride ,  decomp.  239°  (corr.),  and  a  complex  salt  with 
potassium  tri-iodide,  C8H10O2N4S,KI3,  decomp.  242°  (corr.). 

6- Methylamino-5-formylethylaminouracil ,  best  obtained  by  using 

lime-water  in  place  of  baryta,  forms  hexagonal  crystals,  decomp. 
262°,  and  is  extremely  soluble  in  water.  6-M  ethylamino-5-ethyl- 
aminouracil ,  forms  long  needles,  m.  p.  235°  (decomp.),  gives  a 
hydrochloride ,  C7H1202N4,HC1,  decomp.  280°  (corr.),  and  a  methyl 
carbamate,  m.  p.  326°  (decomp.),  on  condensation  with  methyl 
chloroformate.  9- M ethyl-1  -ethyluric  acid,  forms  small,  lancet-like 
leaflets,  m.  p.  355®  (corr.,  decomp.),  and  on  treatment  with  chlorine 
and  water  yields  4  :  5 -dihydroxy -9 -methyl-1  -ethyl- 4  :  5-dihydrouric 
acid,  which  crystallises  as  small  elongated  prisms,  m.  p.  240° 
(decomp.,  corr.).  4-Hydroxy -5-methoxy -9 -methyl-1  -ethyl-4  :  5-di¬ 

hydrouric  acid,  m.  p.  131°  (corr.),  and  4-hy droxy -5-ethoxy -9 -methyl- 

7 - ethyl-4  :  5-dihydrouric  acid,  m.  p.  193°,  are  prepared  from  the 
uric  acid  by  means  of  chlorine  and  methyl  or  ethyl  alcohol. 

C.  K.  I. 

7  :  9-Dialkyldeoxyuric  Acids.  V.  1:7:  9-Trimethylde- 
oxyuric  Acid.  Heinrich  Biltz  and  Hans  Bulow  ( Annalen , 
1922,  426,  283 — 290;  cf.  preceding  abstracts). — 1  :  7  :  9 -Trimethyl- 

8- thio-\j/-uric  acid  is  readily  prepared  by  condensation  of  1  :  7-di- 
methyluramil  with  methylthiocarbimide.  It  forms  small,  thick 
crystals,  decomp.  185°,  and  on  heating  with  hydrochloric  acid 
passes  into  1:7:  9 -trimethyl -S-thiouric  acid,  m.  p.  317°  (corr.), 
which  may  also  be  obtained  from  7  :  9-dimethylthiouric  acid  by 
methylation  with  the  help  of  methyl  sulphate. 

1:7:  9 -Trimethyldeoxyuric  acid  separates  from  water  in  small, 
rhombic  leaflets,  with  1H20,  m.  p.  348°  (corr.,  decomp.),  and  forms 
a  hydrochloride,  filamentous  needles,  decomp.  231°  (corr.),  an  iodide, 
glistening,  rectangular  leaflets,  decomp.  249°  (corr.),  a  periodide, 
C8H10O2N4,HI3,  sinters  at  208°,  a  nitrate,  sinters  at  125°,  and  an 
aurichloride,  C8H10O2N4,HAuCl4,  needles,  decomp.  267°  (corr.). 

< j- M ethylamino-5-formylmethylamino-3-methyluracil ,  forms  rectangu¬ 
lar  tablets  which  sinter  at  267°  and  evolve  water  vapour,  leaving  a 
residue  consisting  of  1:7:  9 -trimethyldeoxyuric  acid.  C.  K.  I. 

7  :  9-Dialkyldeoxyuric  Acids.  VI.  1:3:7:  9-Tetra- 
methyldeoxyuric  Acid.  Heinrich  Biltz  and  Dorothea  Heid- 
rich  ( Annalen ,  1922,  426,  290 — 299;  cf.  preceding  abstracts). — 
1:3:7:  9-Tetramethyl-\f/-uric  acid,  decomp.  165°  (corr.),  is  prepared 
from  1:3:  7-trimethyluramil  and  methylthiocarbimide,  or, 
alternatively,  from  7  :  9-dimethyl-8-thio-i//-uric  acid  by  methylation 
with  methyl  sulphate.  It  passes  very  easily  into  1:3:7:  9 -tetra- 
methylthiouric  acid,  which  forms  fine  needles,  m.  p.  255—258° 
(decomp.,  corr.).  Methylation  of  1:3:  7-trimethyl-8-thiouric  acid 
by  means  of  methyl  sulphate  and  sodium  hydroxide  leads  to  the 
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formation  of  the  8-methylthiol  ether ,  m.  p.  179 — 180°  (corr.),  which 
appears  to  possess  no  tendency  to  pass  into  the  isomeric  C- methyl 
derivative. 

1:3:7:  9-Tetramethyldeoxyuric  acid ,  m.  p.  282°  (corr.),  forms  a 
hydrochloride ,  m.  p.  110 — 115°  (corr.),  a  perchlorate ,  decomp.  237° 
(corr.),  an  iodide ,  decomp.  238°  (corr.),  and  a  periodide , 
C9H1202N4,HI3,  m.  p.  195°  (corr.),  and  on  hydrolysis  by  barium 
hydroxide  yields  6-methylamino-5-formylmethylamino- 1  :  8-dimethyl- 
uracil ,  which  separates  from  alcohol  as  small,  elongated  prisms, 
decomp.  259 — 260°  (corr.).  5  :  6-Dimethylamino- 1 :  3 -dimethyluracil, 
decomp.  290°  (corr.),  is  unstable  in  the  presence  of  air  and  moisture. 
It  forms  a  hydrochloride ,  prisms,  decomp.  278°  (corr.).  These 
compounds  are  related  like  their  analogues  previously  described. 


C.  K.  I. 


7  :  9-Dialkyldeoxyuric  Acids.  VII.  7  :  9-Diethyldeoxyuric 
Acid.  Heinrich  Biltz  and  Hans  Bulow  (Annalen,  1921,  426, 
299 — 305;  cf.  preceding  abstracts). — 7  :  9- Diethyl-8 -thio-ip -uric  acid 
(prepared  from  7-ethyluramil  and  ethylthiocarbimide),  forms 
leaflets,  decomp.  208°  (corr.).  7  :  9 -Diethyl-8 -thiouric  acid ,  decomp. 
340 — 369°,  is  sparingly  soluble  in  boiling  water,  and  does  not  give 
the  murexide  reaction.  7  :  9-Diethyldeoxyuric  acid  separates  with 
1H20  from  water  as  rectangular  leaflets,  decomp.  305 — 307°,  and 
forms  an  iodide,  rectangular  leaflets,  m.  p.  262°  (corr.,  decomp.),  a 
periodide ,  C9H1202N4,HI2,  brown  needles,  m.  p.  225°  (corr.,  decomp.), 
and  an  aurichloride,  C9H1202N4,HAuC14,  decomp.  180 — 190°. 
6-Ethylamino-5-formylethylaminouracil,  forms  needles  which  decom¬ 
pose  at  268°  (corr.), eliminating  water  and  leaving  a  residue  consisting 
of  the  original  deoxyuric  acid.  C.  K.  I. 

9-Methyl-8-iodo-A7 ;  Msoxanthine.  Heinrich  Biltz  and 
Hans  Bulow  {Annalen,  1922,  426,  306 — 312;  cf.  preceding 
abstracts). — The  sulphur  atom  in  9 -methyl- 8 -thiouric  acid  is 
removed  by  iodine  and  sodium  hydrogen  carbonate,  the  product 
being  a  polyiodide  of  8-iodo -9 -methyl- bA :  8 -isoxanthine,  which  is 
obtained  in  the  free  state  on  subsequent  reduction  by  sulphurous 
acid.  It  separates  from  800 — 900  parts  of  hot  water  in  short, 
thick  crystals  which  begin  to  lose  iodine  at  280°.  It  forms  an 
ammonium  salt,  C6H402N4I*NH4,2H20,  and  a  di-iodide ,  C6H502N4I2, 
and  on  reduction  by  means  of  stannous  chloride  gives  9-methyl- 
A7:84soxanthine,  which  is  conveniently  isolated  in  the  form  of  its 
stannichloride,  (C6H602N4)2,H2SnCl4.  - 

Methylation  of  9-methyl-8-thiouric  acid  by  means  of  methyl 
sulphate  and  potassium  hydroxide  leads  to  the  formation  of 
8 -methylthiol-9 -methyl- A7 : 8 -isoxanthine,  which  forms  fine  needles 
or  four-sided  leaflets,  decomp.  335°  (corr.).  C.  K.  I. 

Oxonium  Salts  of  Azo-substances.  F.  Kehrmann  and  R. 
VAN  DER  Laar  (Ber.,  1922,  55,  [jB],  511— 512).— p-Azoanisole  unites 
slowly  with  acid-free  methyl  sulphate  at  55 — 60°,  yielding  violet 
crystals  which  dissolve  in  water ;  addition  of  perchloric  acid  to 
the  aqueous  solution  precipitates  the  corresponding  perchlorate , 
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C15H17N2C106,  dark  red  leaflets  with  a  violet,  metallic  glance, 
from  which  the  platinichloride ,  (C15H1  702N2Cl)2PtCl4,  is  obtained 
as  a  tile-red,  crystalline  powder.  The  constitution  of  the  per¬ 
chlorate  is  in  all  probability  represented  by  the  formula 
0Me*C6H4*NMe(C104)IN*C6H4*0Me ;  the  oxonium  formula, 

0Me2*C104,  is  improbable,  but  the  quinonoid 

disproved. 

H.  W. 


OMe-cX*N:N-C6H 


expression, 


0Me-C6H4-NMe-N:CBH4:0<^®  ,  is  not 


6  4' 


‘CIO, 


p-Azophenetole  gives  precisely  similar  salts. 


Preparation  of  o-Hydroxyazo-colouring  Matters.  Society 
of  Chemical  Industry  in  Basle  (F.P.  22347 ;  from  Chem.  Zentr ., 
1921,  iv,  1067 — 1068). — Diazotised  anthranilic  acid  is  combined 
with  pyrazolones  containing  a  hydroxyl  group  in  the  aryl  portion 
of  the  molecule,  or  diazotised  aromatic  amines  which  do  not  contain 
a  hydroxyl  or  carboxyl  group  in  the  ortho -position  to  the  amino- 
group  are  combined  with  pyrazolones  containing  a  hydroxyl  or 
carboxyl  group  in  the  aryl  portion  of  the  molecule.  Colouring 
matters  are  obtained  : — From  o-diazotised  anthranilic  acid  and  1-5'- 
sulpho-2' -hydroxyphenyl-3-methyl-5-pyrazolone-3' -carboxylic  acid , 

C02H*C6H2(S03H)(0H)*C3N2H20  (from  5-sulpho-2-hydroxy-l-hydr- 
azinobenzene-3- carboxylic  acid  and  ethyl  acetoacetate).  From  diazo¬ 
tised  chloroanthranilic  acid  (NH2  :  C02H :  Cl=  1:2:4)  and  1-5' -chloro- 
3' -sulpho-2-hy  dr  oxyphenyl-3-methyl-5 -pyrazolone  (from  5-chloro-3- 
sulpho-2-hydroxy-l-hydrazinobenzene  and  ethyl  acetoacetate). 
From  diazotised  sulphoanthranilic  acid  (NH2  :  C02H  :  S03H  —  1  :  2  :  5) 
and  1-5' -nitro -2' -hydroxyphenyl-3 -methyl -5- -pyrazolone  (from  5-nitro- 
2-hydroxy-l-hydrazinobenzene  and  ethyl  acetoacetate).  From 
diazotised  sulphoanthranilic  acid  and  1-4' -hydroxy phenyl-3 -methyl - 
^-pyrazolone-3' -carboxylic  acid .  From  diazotised  sulphanilic  acid 
and  l-4'-hydroxyphenyl-3-methyl-5-pyrazolone-3'-carboxylic  acid. 
From  diazobenzene  and  1 -5'- chloro- 2'- hydroxyphenyl-3 -methyl-5 - 
pyrazolone-3 '-carboxylic  acid.  From  m-diazobenzoic  acid  and 
1  -5'-sulpho-  l'-hydroxyphenyl-3-methyl-5  -  pyrazolone  -  3'  -  carboxylic 
acid.  From  1- diazonaphthalene- 5- sulphonic  acid  and  1-4' -hydroxy  - 
phenyl-3-methyl-5-pyrazolone-3'-carboxylic  acid.  5 -Chloro -2 -hydr¬ 
oxy -l-phenylhydrazine-3 -carboxylic  acid  (obtained  by  reduction  of 
diazotised  4-chloro-2-amino-l-hydroxybenzene-6-carboxylic  acid) 
gives  with  ethyl  acetoacetate  1  :  5' -chloro -2' -hydroxy phenyl-3 -methyl - 
5 -pyrazolone-3' -carboxylic  acid.  Most  of  the  compounds  obtained 
are  fast  yellow  dyes.  G.  W.  R. 

The  Preparation  of  Optically  Active  Hydrazines.  II.  The 
Preparation  of  efi-p-sec  .-Butylphenylhydrazine.  The  Resolu¬ 
tion  of  dl-p-sec .-Butylaniline.  J.  W.  E.  Glattfeld  and  Edgar 
Wertheim  (J.  Amer.  Chem.  Soc.,  1921,  43,  2682 — 2687;  cf.  A., 
1921,  i,  63).— dl-p-sec. -Butylaniline  was  obtained  by  reducing 
dZ-p-nitro-sec.-butylbenzene  with  tin  and  hydrochloric  acid.  It  has 
b.  p.  112°/11  mm.,  and  gives  an  acetyl  derivative,  m.  p.  125 — 126° 
(cf.  Reilly  and  Hiekinbottom,  T.,  1920,  117,  120).  The  racemic 
butylaniline  was  resolved  into  its  optically  active  components  by 
converting  it  into  its  camphorsulphonates  and  separating  these  by 
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rec^stallisation  first  from  ether  and  then  from  a  mixture  of  ethyl 
acetate  and  acetone.  The  1-p-sec. ■‘butylaniline  has  b.  p.  116*5 — 
118°/15  mm.  and  gives  an  acetyl  derivative,  m.  p.  123 — 124°; 
[cx]j5  +0*9301°.  d-p-sec.- Butylaniline  has  b.  p.  123 — 125°/20  mm.; 

[ai)]+0*26°. 

dl-p-sec. -Butylaniline  was  diazotised  and  the  resulting  product 
poured  into  a  cold  solution  of  sodium  sulphite,  giving  a  rich  red 
solution.  This  was  reduced  by  zinc  and  acetic  acid  and  ultimately 
dl-p-sec. -butylphenylhydrazine  was  isolated  having  b.  p.  155 — 
157°/ 18  mm.  and  giving  a  hydrochloride ,  a  sodium  sulphonate , 
and  a  crystalline  derivative  with  ^-galactose,  m.  p.  152 — 155°. 
Attempts  to  reduce  the  active  butylanilines  in  a  similar  way  were 
not  successful.  W.  G. 

The  Coagulation  of  Protein  by  Sunlight.  Elrid  Gordon 
Young  (Proc.  Roy .  Soc.,  1922,  [2?],  93,  235 — 248). — Sunlight  or 
the  arc  light  when  freed  from  ultra-violet  and  infra-red  rays  can 
effect  coagulation  of  serum-albumin  and  ovalbumin  when  these 
have  been  recrystallised  several  times.  The  process  consists  of 
two  separate  reactions,  (1)  denaturation,  (2)  flocculation.  During 
the  primary  reaction  there  is  an  increase  of  viscosity  and  specific 
rotation  and  a  decrease  of  surface  tension,  and  at  the  same  time 
a  convergence  of  the  reaction  of  the  solution  towards  neutrality 
independent  of  its  initial  PH.  Serum-albumin  is  much  more  easily 
affected  than  ovalbumin.  The  role  of  light  is  similar  to  that  of 
heat — catalysis  of  the  primary  reaction.  Addition  of  certain  sub¬ 
stances,  for  instance  potassium  thiocyanate  or  alcohol,  accelerate 
the  reaction.  H.  K. 

Deaminoproteins.  J.  Herzig  and  Hans  Lieb  (Z.  physiol. 
Chem .,  1921,  117,  1 — 12).— Deaminoglutin,  deamino -ovalbumin, 
deaminocasein,  and  deaminogliadin  yield,  when  treated  by  the 
Van  Slyke  and  Sorensen  methods,  approximately  the  same  amount 
of  amino -nitrogen  as  the  respective  proteins  from  which  they  are 
derived.  S.  S.  Z. 

Ultramicroscopic  Investigation  of  Casein.  B.  Bleyer  and 
B.  Seidl  (Kolloid  Z .,  1922,  30,  117 — 118). — An  ultramicroscopic 
examination  and  comparison  of  calciumcasein  and  paracasein 
and  of  acid  casein  and  acid  paracasein.  In  the  case  of  the  calcium 
derivatives,  it  is  shown  that  the  Brownian  movement  of  the  para¬ 
casein  compound  is  twice  as  rapid  as  that  of  the  casein  calcium 
compound.  The  individual  particles  of  the  paracasein  compound 
are  always  smaller  than  those  of  the  casein  compound.  This 
indicates  that  the  viscosity  of  paracasein  solutions  will  be  con¬ 
siderably  smaller  and  the  electrical  conductivity  larger  than  in 
corresponding  solutions  of  casein,  a  result  which  confirms  the 
work  of  Laqueur  and  Sackur.  It  also  supports  Van  Slyke’s  view 
that  the  molecular  weight  of  paracasein  is  only  half  that  of  casein. 
The  acid  derivatives  were  prepared  by  shaking  1  gram  of  casein 
or  paracasein  with  100  c.c.  of  N  j  100  hydrochloric,  sulphuric,  lactic, 
or  acetic  acid.  On  examination  in  the  luminous  beam,  it  is  found 
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that  the  particles  are  much  larger  than  in  the  case  of  the  calcium 
derivatives.  As  in  the  case  of  the  calcium  derivative,  the  casein 
particles  are  in  more  rapid  motion  than  the  corresponding  para¬ 
casein  particles.  The  lactic  acid  casein  and  hydrochloric  acid 
casein  particles  are  in  the  most  rapid  motion,  but  in  all  cases 
except  lactic  acid  the  velocity  decreased  markedly  after  keeping 
for  twenty-four  hours.  The  acid  caseinates  are  shown  to  be 
adsorption  complexes  and  not  true  chemical  compounds.  J.  F.  S. 

Crystallisation  of  Haemoglobin.  G.  Amantea  and  C.  Krzysz- 
kowsky  (Arch.  Fisiol.,  1920,  18,  87 — 92 ;  from  Chem.  Zentr., 

1921,  iii,  1324). — Crystallisation  of  haemoglobin  from  the  blood  of 
many  animals  can  easily  be  effected  if  haemolysis  is  produced  by 
saponaria-saponin  (not,  however,  with  human  blood  and  blood  of 
frogs  and  toads).  The  haemoglobin  of  nucleated  corpuscles  is  crys¬ 
tallised  with  difficulty.  Addition  of  gum  arabic  to  red  corpuscles 
may  induce  the  formation  of  haemoglobin  crystals.  G.  W.  R. 

Pigment  Metabolism.  I.  Fromholdt  and  Nersessov 
(Biochem.  Z .,  1921,  125,  149 — 152). — Bilirubin  prepared  from  a 
number  of  different  sources  and  analysed  by  Pregl’s  method  for 
carbon  and  hydrogen,  and  nitrogen  by  that  of  Kjeldahl,  gave 
values  in  agreement  with  the  accepted  formula.  H.  K. 

The  11  Coupled  ”  Nucleic  Acid  from  the  Pancreas.  II. 

Einar  Hammarsten  and  Erik  Jorpes  (Z.  physiol.  Chem .,  1922, 
118,  224 — 232). — The  nucleic  acid  from  the  pancreas  previously 
described  by  Hammarsten  yields  guanylic  acid  and  a  substance 
which  consists  of  a  pentose  and  most  probably  of  only  one  purine 
base,  namely,  adenine,  on  alkaline  hydrolysis.  In  the  authors’ 
opinion,  this  reaction  is  characteristic  of  a  nucleic  acid  resembling 
yeast-nucleic  acid.  S.  S.  Z. 

The  Isoelectric  Point  of  Collagen.  Arthur  W.  Thomas 
and  Margaret  W.  Kelly  (J.  Amer.  Chem.  Soc .,  1922,  44,  195 — 
201).— The  swelling  method  of  determining  the  isoelectric  point  of 
American  hide  powder  as  the  source  of  collagen  is  applicable  only 
for  the  purpose  of  locating  the  approximate  isoelectric  region 
when  solutions  of  widely  differing  hydrogen-ion  concentrations  are 
employed,  and  consequently  large  swelling  differences  are  obtained. 
The  dye  method  gives  more  consistent  results,  the  values  of  pn 
at  the  isoelectric  point  varying  from  4*6  to  5 ‘4,  with  an  average 
of  5*0.  The  results  indicate  that  hide  substance,  generally  referred 
to  as  collagen,  is  a  mixture  of  proteins  rather  than  one  simple 
protein.  The  isoelectric  points  of  a  number  of  different  proteins, 
as  reported  in  the  literature,  are  tabulated.  W.  G. 

The  Significance  of  the  Isoelectric  Point  for  the  Preparation 
of  Ash-free  Gelatin.  Jacques  Loer  (J.  Amer.  Chem.  Soc., 

1922,  44,  213—215;  cf.  A.,  1919,  i,  295,  296,  418;  ii,  14,  399, 

497).— A  reply  to  Smith  (cf.  A.,  1921,  i,  749).  W.  G. 

The  Drying  and  Swelling  of  Gelatin.  S.  E.  Sheppard  and 
F.  A.  Elliott  (J.  Amer.  Chem.  Soc.,  1922,  44,  373 — 379). — A  pre¬ 
liminary  note  in  which  the  authors  consider  the  behaviour  of 
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gelatin  in  “  leaf  ”  form  and  in  cubes  on  ordinary  “  forced  ”  drying 
and  subsequent  swelling.  They  conclude  that  the  “  case-harden¬ 
ing  ”  effect,  in  particular  as  initiated  at  edges  and  corners,  is 
responsible  for  two  important  phenomena  in  the  hydration- 
dehydration  cycle  of  gelatin  jellies.  The  first,  noted  with  “  leaf  ” 
gelatin,  is  that  the  greatest  shrinking  and  subsequent  swelling 
takes  place  perpendicularly  to  the  largest  evaporating  surface 
(cf.  Shreve,  A.,  1919,  i,  228).  The  second  is  the  apparent  influence 
of  the  original  concentration  of  the  gelatin  jelly  on  its  swelling 
limit  subsequent  to  drying.  This  they  regard  as  due  to  the  initial 
case-hardening,  which  preserves  an  approximate  “  skin  extension  ” 
corresponding  with  the  original  figure.  On  this  basis,  any  structure 
is  not  inherent  in  the  gelatin,  but  is  an  environmental  impress,  a 
strain  structure  in  the  original  mass.  W.  G. 

Swelling  and  Gelation  of  Gelatin.  Robert  H.  Bogus 
( J .  Ind.  Eng.  Chem .,  1922,  14,  32 — 35). — When  gelatin  sols  and 
gels  are  treated  with  sodium  silicates  of  varying  composition, 
the  swelling  and  the  viscosity  increase  with  a  decrease  in  the  silica 
content  and  appear  to  be  dependent  on  the  pH  value,  as  this  increases 
constantly  with  increase  of  the  ratio  Na20  :  Si02.  The  swelling 
and  viscosity  reach  their  maximum  at  pu  8*5,  and  decrease  slightly 
at  higher  values;  the  jelly  consistence,  however,  is  solid  at  p{l 
values  between  4*7  and  8*0,  but  becomes  soft  at  8’5  and  is  liquid 
at  9-0.  W.  P.  S. 

Movement  of  Pepsin  in  Agar-agar  Gels  with  and  without 
Protein.  C.  A.  Pekelharing  (Proc.  K.  AJcad.  Wetensch.  Amsterdam , 
1921,  24,  269 — 279). — Pepsin  (A.,  1902,  i,  411)  from  the  gastric 
mucosa  of  pigs  diffuses  more  rapidly  in  agar-agar  gels  containing 
proteins  than  in  similar  gels  to  which  no  protein  has  been  added 
or  which  contain  mixed  amino-acids.  The  movement  of  pepsin 
through  gels  containing  protein  is  held  to  be  due  to  alternate  com¬ 
bination  of  the  enzyme  with  the  protein  substrate  and  decom¬ 
position  of  the  substrate  with  liberation  of  the  enzyme.  This  view 
is  supported  by  the  fact  that  in  gels  specially  purified  from  nitro¬ 
genous  substances,  diffusion  of  pepsin  is  slower  than  in  ordinary 
agar-agar  gels.  G.  W.  R. 

Uniformity  in  Invertase  Action.  J.  M.  Nelson  and  David  I. 
Hitchcock  ( J .  Amer .  Chem.  Soc .,  1921,  43,  2632 — 2655). — From 
a  consideration  of  the  results  of  Nelson  and  Vosburgh  (cf.  A., 
1917,  ii,  252)  and  new  data  recorded,  it  is  shown  that  all  preparations 
of  yeast  invertase  are  not  alike  in  their  action,  but  that  some  of 
them  are  abnormal  in  allowing  the  hydrolysis  of  sucrose  to  slow 
more  than  others  after  the  first  20%  of  the  inversion.  The 
following  empirical  equation  has  been  deduced,  which  fits  the 
experimental  data  for  the  hydrolysis  of  sucrose  by  normal  invertase 
over  an  extreme  range  of  invertase  concentration  of  12  :  1. 

t=l/n  [log  100/(100— £>)+0’002642p— 0’000008860p2— 

0 ‘000000 1034p3] 

where  t  is  the  time,  p  the  percentage  of  sucrose  inverted  and  n  is  a 
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constant  which  is  proportional  to  the  amount  of  active  invertase 
present.  It  is  shown  that  the  hydrolysis-time  curves  for  normal 
invertase  are  of  the  same  shape  for  these  different  invertase  con¬ 
centrations  and  can  be  made  to  superimpose  if  the  time  scale  be 
multiplied  by  the  proper  constant.  The  hydrolysis  curve  with  normal 
invertase  has  the  same  shape  at  temperatures  varying  from  15°  to 
35°,  and  at  hydrogen-ion  concentrations  from  4*0  X  10-5  to  3*2  X  10-7. 

One  abnormal  invertase  preparation  could  be  rendered  normal 
by  the  addition  of  boiled  normal  invertase  or  of  0  1M -sodium 
chloride,  but  another  was  not  affected  by  such  treatment.  Further 
dialysis  or  partial  inactivation  by  heating  or  by  submission  to 
ultra-violet  light  did  not  render  normal  invertase  preparations 
abnormal.  W.  G. 

The  Law  of  Action  of  Saccharase  :  Velocity  of  Hydrolysis 
and  Reaction  of  the  Medium.  H.  Colin  and  (Mlle)  A.  Chaudun 
(Compt.  rend.,  1922,  174,  218—220;  cf.  A.,  1918,  i,  414;  ii,  357).— 
In  extension  of  the  view  that  the  inversion  of  sucrose  by  saccharase 
is  a  catalytic  action  in  which  the  catalyst  transitorily  unites  with 
the  substance  which  it  decomposes,  the  velocity  of  formation  of 
the  intermediate  compound  being  infinitely  great  with  respect 
to  the  velocity  of  decomposition,  it  is  suggested  that  there  is  a 
weight,  a ,  of  sucrose  which  corresponds  with  a  volume,  n,  of  a 
given  saccharase  solution.  It  is  shown  that  this,  like  the  velocity 
of  inversion,  varies  with  the  reaction  of  the  medium,  the  value  of  a 
being  smaller  the  greater  is  the  acidity  of  the  medium.  Thus 
the  addition  of  acid  may  be  considered  as  causing  a  diminution 
of  the  amount  of  enzyme  coming  into  action,  and  when  the  diminu¬ 
tion  of  velocity  due  to  this  cause  becomes  greater  than  the  increase 
in  velocity  due  to  the  greater  instability  of  the  complex,  the  variation 
of  the  velocity  becomes  negative,  that  is,  the  velocity  of  inversion 
diminishes.  W.  G. 

The  Inversion  of  Sucrose  by  Saccharase.  (Mlle)  An  dree 
Chaudun  (J.fabr.  sucre ,  1921,  62,  No.  39). — The  rate  of  inversion  of 
sucrose  by  saccharase  was  studied.  To  a  sucrose  solution  of  known 
strength,  a  known  amount  of  saccharase  was  added.  At  fifteen 
minute  intervals  the  amount  of  invert-sugar  formed  was  estimated 
in  an  aliquot  part  of  the  solution.  When  the  enzyme  was  used 
in  excess  the  rate  of  inversion  decreased  from  the  start,  the  values 
found  agreeing  with  the  law  of  Wilhelmy,  x~a(l  —  e~kt),  where  x 
is  the  weight  of  sucrose  inverted  during  the  time  t ,  a  the  initial 
concentration  of  sucrose,  and  e  and  k  are  constants.  When  the 
sucrose  was  used  in  excess  and  the  solution  was  not  more  than 
10%  in  strength,  the  rate  of  inversion  remained  constant  until  a 
point  B  was  reached  where  the  sucrose  and  enzyme  were  present 
in  equivalent  amounts,  then  decreased  according  to  the  above 
law.  In  more  concentrated  solutions,  a  very  slight  decrease  in 
the  rate  of  inversion  was  noticed  before  the  point  B  was  reached. 
Other  investigators  have  ascribed  this  to  a  supposed  reversibility 
of  the  reaction,  but  it  is  here  considered  to  be  due  to  the  hindering 
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of  the  reaction  by  the  increase  in  viscosity  as  the  inversion  pro¬ 
gresses.  Chemical  Abstracts. 

Inhibition  Phenomena  in  Amylases.  II.  Urban  Olsson 
(Z.  physiol.  Ghent .,  1921,  117,  91 — 145). — The  optimum  reaction 
for  the  action  of  a  sample  of  ptyalin  in  the  presence  of  sodium 
chloride  and  sodium  acetate  was  found  to  be  PH=6*4.  Malt  diastase 
is  inactivated  more  readily  than  ptyalin.  Iodine  and  fluorine  ions 
have  no  inactivating  influence  on  malt  diastase.  Ferric  chloride 
in  low  concentration  activates,  in  higher  concentrations  inactivates 
malt  diastase.  On  dialysing  ptyalin,  an  activator  is  removed 
which  consists  chiefly  of  salts  the  presence  of  which  is  necessary 
for  the  usual  diastatic  action.  The  action  of  various  inhibiting 
reagents  is  given.  It  is  suggested  that  the  inactivating  capacity 
of  some  of  the  heavy  metals  might  be  utilised  as  a  means  of  detecting 
very  small  traces  of  these  metals.  S.  S.  Z. 

Emulsin.  Burckhardt  Helferich  (Z.  physiol.  Ghent.,  1921, 
117,  159 — 171). — A  satisfactory  method  for  preparing  emulsin 
from  the  kernel  of  the  plum  is  to  mill  the  stones,  extract  the  paste 
with  water  under  toluene  for  nine  weeks,  filter,  and  precipitate 
with  95%  alcohol.  Prolonged  extraction  and  precipitation  from 
dilute  solution  conduce  to  more  potent  preparations.  The  enzyme 
can  be  purified  by  dialysis.  The  conditions  for  the  quantitative 
estimation  of  the  activity  of  (Lglucosidases  is  also  described. 

s.  s.  z. 

Emulsin.  Richard  WillstItter  and  Wilhelm  Csanyi  (Z. 
physiol.  Ghent.,  1921,  117,  172 — 200).— The  optimum  reaction  for 
the  hydrolysis  of  amygdalin  by  emulsin  lies  in  the  neighbourhood 
of  neutrality;  that  of  lactose  and  raffinose  more  on  the  acid  side. 
Emulsin  preparations  kept  for  about  six  months  showed  con¬ 
siderable  loss  of  activity.  From  the  difference  of  the  quotients 
(a)  of  the  hydrolysis  of  (3-methylglucoside,  lactose,  and  raffinose 
from  that  of  amygdalin,  ( b )  of  the  hydrolysis  of  lactose  from  that 
of  prunasin,  (c)  of  the  hydrolysis  of  P-glucoside  from  that  of  prunasin 
by  various  preparations  from  sweet  and  bitter  almonds  and  apricot 
kernels,  it  was  concluded  that  the  emulsin  reactions  were  of  the 
nature  of  independent  enzyme  reactions,  and  that  the  preparations 
were  a  mixture  of  numerous  enzymes  capable  of  degrading  glucosides 
and  polyoses.  S.  S.  Z. 

Castor  Bean  Lipase,  its  Preparation  and  some  of  its 
Properties.  D.  E.  Haley  and  J.  F.  Lyman  (J.  Amer.  Ghent. 
Soc.,  1921,  43,  2664 — 2670). — An  active  lipase  preparation  is  best 
obtained  from  castor  beans  by  extracting  the  crushed,  hull-free 
beans  with  light  petroleum.  Lipase  zymogen  is  activated  by  acid, 
but  the  active  enzyme  is  unstable  and  is  rapidly  destroyed  in  an 
acid  medium  in  the  absence  of  fats.  In  the  presence  of  fats,  the 
enzyme  shows  much  greater  stability.  The  zymogen  form  appears 
to  be  somewhat  soluble  in  fats  or  in  a  mixture  of  fat  and  ethyl 
ether,  but  is  insoluble  in  ether  alone.  The  optimum  hydrogen-ion 
concentration  for  castor  bean  lipase  is  1 X  10“5.  As  the  acidity 
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increases  above  this  point,  the  lipolytic  activity  falls  and  stops 
entirely  at  a  concentration  of  about  1  x  10-3.  The  hydrolysis  of 
hard  fats  by  the  castor  bean  lipase  in  the  presence  of  water  is 
accelerated  by  the  addition  of  light  petroleum.  Similarly,  the 
hydrolysis  of  oils  is  somewhat  hastened.  W.  G. 

The  Importance  of  the  Medium  in  the  Study  of  Catalase.  I. 

Ubaldo  Sammartino  ( Biochem .  Z.,  1921,  126,  179 — 188). — Experi¬ 
ments  on  the  evolution  of  oxygen  from  hydrogen  peroxide  under 
the  influence  of  a  dilute  solution  of  blood  and  addition  of  a  vitamin 
solution,  for  example,  extract  of  yeast,  show  that  a  mercury  surface 
and  addition  of  sodium  hydrogen  carbonate  greatly  influence  the 
reaction  velocity.  Using  the  Van  Slyke  apparatus  to  avoid  mercury, 
the  presence  of  the  vitamin  solution,  whether  the  reaction  of  the 
medium  be  faintly  alkaline  or  made  definitely  alkaline  by  addition 
of  sodium  hydrogen  carbonate  or  sodium  hydroxide  solution,  has 
a  strong  accelerating  influence  on  the  evolution  of  oxygen.  H.  K. 

Influence  of  Different  Chemicals,  of  Rations  and  Anions, 
and  of  Mixtures  of  Electrolytes,  on  the  Ureolitic  Power  of 
Urease.  D.  H.  Wester  (Pharm.  Weekblad,  1922,  59,  173 — 
190;  Biochem.  Z.,  1922,  128,  279). — The  enzyme  was  obtained  by 
extraction  with  equal  volumes  of  water  and  glycerol  of  the  seeds  of 
soja  and  canavalia  beans,  the  solutions  being  stable.  The  course  of 
the  reaction  was  followed  by  titration  of  the  ammonium  carbonate 
formed,  using  N  j  10-acid  and  methyl- orange. 

Tannin,  iodine,  and  copper  sulphate  retard  the  action;  chloro¬ 
form,  however,  does  not,  and  thymol,  mercuric  chloride,  and  oil 
of  mustard  have  practically  no  effect  in  concentrations  sufficient  to 
inhibit  bacterial  growth.  Alcohols  also  have  only  slight  retarding 
effects.  Of  the  common  kations,  Ca*’  and  Ba**  have  relatively 
great  effect,  K*  least;  Mg**  is  irregular.  Of  the  anions,  CT,  Br', 
and  N03'  have  almost  equal  effects,  I'  greater  and  S04"  less.  Mix¬ 
tures  of  electrolytes  exert  almost  the  same  effect  as  would  be 
exerted  by  that  which  has  the  strongest  effect  if  it  were  present 
alone.  S.  I  L. 

Organo-derivatives  of  Thallium.  V.  The  Preparation  of 
Thallium  Diaryl  Salts.  Archibald  Edwin  Goddard  and 
Dorothy  Goddard  (T.,  1922,  121,  482 — 488). 

Sodium  2-Nitro-4-hydroxymercuriphenoxide.  J.  F.  Scham- 
berg,  G.  W.  Raiziss,  and  J.  A.  Kolmer  (U.S.  Pat.  1390972). — 
Sodium  2-nitro -4-hydro xymercuriphenoxide  is  formed  when  o-nitro- 
phenol  and  aqueous  sodium  hydroxide  react  with  an  excess  of 
mercuric  acetate  in  dilute  aqueous  solution  containing  a  little 
acetic  acid  at  a  temperature  which  is  gradually  raised  from  50° 
to  80°.  The  product  is  soluble  in  hot  water,  has  a  brick-red  colour, 
and  possesses  antiseptic  and  therapeutic  properties. 

Chemical  Abstracts. 
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Respiratory  Metabolism  and  Toxic  Glycsemia.  A.  Born- 
stein  and  Elisabeth  Muller  (Biochem.  Z.,  1921,  126,  64 — 76).— 
Experiments  on  dogs  and  man  indicate  that  injections  of  pilo¬ 
carpine  cause  an  immediate  increase  in  the  respiratory  coefficient. 
This  is  attributed  to  combustion  of  sugar.  Adrenaline,  however, 
although  it  forms  sugar  from  glycogen,  does  not  bring  about 
increased  sugar  combustion.  H.  K. 

The  Degradation  Products  of  Cholesterol  in  the  Animal 
Organs.  (Substances  Associated  with  Cholesterol  in  the 
Blood.)  I.  Lifschutz  (Z.  physiol.  Chem.,  1921, 117,  201 — 211). — 
Some  derivatives  of  cholesterol  are  associated  with  it  in  the 
unsaponifiable  fraction  of  fat  in  the  blood.  Some  of  these  substances 
are  precipitated  by  digitonin,  whilst  others  are  not.  The  chemical 
properties  of  both  fractions  are  given.  S.  S.  Z. 

The  Chemical  Nature  and  the  Transformation  of  the  Fat 
of  the  Blood.  I.  Lifschutz  {Z.  physiol.  Chem.,  1921,  117,  212 — 
217). — On  oxidation  of  the  blood  fat  the  relative  proportion  of 
the  unsaponifiable  matter  increases  whilst  the  ratio  of  crystalline 
cholesterol  to  cholesterol  oxidation  products  diminishes. 

s.  s.  z. 

The  Uric  Acid  of  Human  Blood.  J.  Lucien  Morris  and 
A.  Garrard  Macleod  ( J .  Biol.  Chem.,  1922,  50,  65 — 75). — Certain 
discrepancies  between  the  results  obtained  in  the  estimation  of 
uric  acid  in  human  blood  by  the  authors’  method  (this  vol.,  ii,  328) 
and  by  that  of  Eolin  and  Wu  (A.,  1919,  ii,  308)  lead  to  the  sug¬ 
gestion  that  there  are  two  forms  of  uric  acid  present  in  human 
blood.  E.  S. 

Blood  Enzymes.  I.  Occurrence  of  Maltase  in  Mam¬ 
malian  Blood.  Arthur  Compton  {Biochem.  J.,  1921,  15,  681 — 
686). — Maltase  is  present  in  the  blood-serum  of  the  pig,  dog,  goat, 
sheep,  rat,  horse,  and  ox,  and  is  absent  from  that  of  the  cat,  guinea- 
pig,  rabbit,  and  man.  The  pig  is  particularly  rich  in  the  enzyme. 
Some  variation  occurs  in  different  individuals  belonging  to  the 
same  species,  especially  in  the  case  of  the  dog.  W.  O.  K. 

The  Ferment  Numbers  of  Blood.  I.  Quantitative  Estim¬ 
ation  of  Catalase,  Protease,  Peroxydase,  and  Esterase  in  a 
Drop  of  Blood.  A.  Bach  and  Sophie  Zubkowa  {Biochem.  Z., 
1921,  125,  283 — 291). — The  blood  solution  used  for  the  estimations 
is  prepared  by  measuring  0-02  c.c.  of  blood  by  means  of  a  capillary 
pipette  and  adding  to  it  20  c.c.  of  water.  For  the  estimation  of 
catalase  and  protease,  use  is  made  of  the  observation  that  the  action 
of  catalase  on  hydrogen  peroxide  falls  off  with  rise  of  temperature, 
due  to  the  action  of  the  protease  on  the  catalase,  so  that  the 
catalase  number  is  the  number  of  milligrams  of  hydrogen  peroxide 
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decomposed  by  0*001  c.c.  of  blood  at  17°,  and  the  protease  number 
is  the  difference  between  the  catalase  numbers  determined  at  17° 
and  37°.  In  man,  the  catalase  number  varies  between  14  and  18, 
and  the  protease  number  between  3  and  5. 

As  evidence  for  the  existence  of  a  peroxydase  in  blood,  it  is 
found  that  when  blood  is  diluted  1000-fold,  it  accelerates  the 
action  of  hydrogen  peroxide  on  guaiacol,  but  is  inactive  when  heated. 
The  peroxydase  number  is  the  quantity  of  guaiacol  in  thousandths 
of  a  milligram  oxidised  by  0*001  c.c.  of  blood  in  presence  of  hydrogen 
peroxide.  The  guaiacol  is  determined  colorimetrically.  For  esti¬ 
mation  of  esterase,  use  is  made  of  the  observation  that  guaiacol 
esters  are  not  attacked  by  peroxydase  except  in  the  presence  of 
esterase  and  the  esterase  number  of  the  blood  is  the  number  in 
thousandths  of  a  milligram  of  guaiacol  eliminated  from  guaiacol 
esters  by  0*001  c.c.  of  blood.  H.  K. 

The  Fermentative  Properties  of  Blood.  V.  Appear  since 
of  Ferments  in  Blood  after  Various  Operations.  Ludwig 
Pincussen  ( Biochem .  Z 1921,  126,  93 — 96). — By  transplantation 
of  tissues  or  by  interfering  with  the  normal  mechanism  of  the 
kidney  of  rabbits  and  dogs,  the  author  finds  evidence  of  the  presence 
in  the  sera  of  specific  proteolytic  ferments.  The  results  are  in 
general  complicated.  H.  K. 

Blood  Clotting.  IV.  B.  Stuber  and  A.  Funck  ( Biochem . 
Z.,  1921,  126,  142 — 146). — Fibrinogen  in  6%  sodium  chloride 
solution  is  precipitated  by  kations  in  the  order  Cs  >  K  >  Na  >  Li  >  Rb. 
Dialysed  fibrinogen  dissolved  in  sodium  hydroxide  or  hydrochloric 
acid  of  various  strengths  is  precipitated  by  alcohol  when  the  alkali 
or  acid  concentration  is  above  0-05A,  but  there  is  no  precipitation 
between  the  range  0*05A  to  0-005A.  Dialysed  salt-free  fibrinogen 
has  an  isoelectric  point  at  PK  5*0.  In  acid  solution,  fibrinogen  is 
precipitated  by  anions  in  the  order  S04  >  citrate  >  acetate  >  Cl  > 
N03,Br  >I>CNS.  In  alkaline  solution,  the  bivalent  kations  are 
effective  in  the  order  Ba>Sr>Ca>Mg.  H.  K. 

Coagulation  of  the  Blood.  I.  Some  Physico-chemical 
Aspects  of  Coagulation.  John  William  Pickering  and  James 
Arthur  Hewitt  ( Biochem .  J.,  1921,  15,  710 — 724). — The  authors 
attempt  to  bring  the  facts  known  about  the  clotting  of  the  blood 
into  connexion  with  physico-chemical  concepts.  Alcohol  precipi¬ 
tates  a  greater  quantity  of  gelatin  from  solution  when  added  slowly 
than  when  added  all  at  once.  This  effect  may  help  to  explain  the 
delay  in  coagulation  following  slow  injection  of  tissue  extracts  or 
of  synthetic  colloids.  In  fact,  a  negative  phase  (delayed  coagula¬ 
tion)  can  be  obtained  in  vitro  by  adding  tissue  extract  slowly  to 
unsalted  birds’  blood.  The  authors  suggest  that  the  injected 
colloids  combine  with  the  fibrinogen,  and  that  there  is  no  necessity 
for  assuming  the  existence  of  antithrombin.  In  the  same  way, 
the  slow  disintegration  of  the  platelets  of  the  normal  circulating 
blood  helps  it  to  maintain  its  fluidity.  There  is  no  conclusive 
evidence  that  the  fiver  produces  an  anti-coagulant. 
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Blood  surrounded  by  paraffin  exhibits  an  intermediate  reversible 
phase  in  the  formation  of  a  clot.  A  gel  is  first  formed,  which 
dissolves  in  tap  water.  This  phase  lasts  for  only  a  few  minutes 
in  mammalian  blood,  but  for  a  day  or  two  in  frogs’  blood.  At  37°, 
birds’  blood  clots  rapidly  in  clean  glass  vessels  without  the  addition 
of  tissue  extract. 

It  is  suggested  that  coagulation  phenomena  are  largely  physical 
and  colloidal  in  nature,  and  that  the  effect  of  foreign  substances 
may  be  due  largely  to  surface  effects  and  to  the  electrical  charges 
of  the  particles  concerned.  W.  0.  K. 

Solubility  of  Carbon  Monoxide  in  Serum  and  Plasma. 

H.  It.  O’Brien  and  W.  L.  Parker  (J.  Biol.  Chem.,  1922,  50,  289 — 
300). — The  solubility  of  carbon  monoxide  is  practically  the  same 
in  ox,  sheep,  and  human  serum  and  in  ox  plasma,  and  is  about 
three-quarters  of  its  solubility  in  water.  E.  S. 

Relation  between  the  Viscosity  of  Blood  and  the  Ratio  of 
Uric  Acid  in  Serum  to  that  in  Whole  Blood.  Rouzaud  and 
Theory  (Compt.  rend.  soc.  biol. ,  1921,  85,  962 — 964;  from  Physiol . 
Abstr.,  1922,  6,  626). — The  viscosity  of  blood,  which  depends  on 
the  number  of  red  cells,  determines  the  distribution  of  uric  acid 
between  plasma  and  corpuscles.  In  patients  with  excessively 
viscous  blood,  the  serum  contains  proportionally  less  uric  acid 
than  in  patients  with  less  viscous  blood;  in  the  latter,  whether 
anaemic  or  hydraemic,  the  amount  of  uric  acid  in  the  serum  may 
occasionally  exceed  that  in  the  whole  blood.  E.  S. 

Relation  between  Viscosity  and  the  Ratio  of  Cholesterol 
in  Serum  to  that  in  Whole  Blood.  Rouzaud  and  Thiery 
(Compt.  rend.  soc.  biol.,  1921,  85,  964 — 965;  from  Physiol.  Abstr., 
1922,  6,  627). — The  ratio  of  cholesterol  in  the  serum  to  that  in  whole 
blood  varies  directly  with  the  viscosity.  There  is  a  larger  fraction 
of  cholesterol  in  the  serum  when  the  blood  is  rich,  than  when  it  is 
poor,  in  red  cells.  This  is  considered  to  be  of  importance  in  cases 
of  hypercholesterinaemia.  E.  S. 

The  Action  of  Salvarsan  on  the  Serum  of  Animals  and  on 
Blood-cells  in  Vitro.  J.  L.  Kritschevsky  (Biochem.  Z .,  1921, 
126,  11 — 20). — Salvarsan  in  acid  and  in  alkaline  solution  causes  a 
pronounced  decrease  in  the  degree  of  dispersity  of  colloids,  as  is 
shown  by  its  behaviour  towards  serum.  Corpuscles  of  various 
species  are  strongly  agglutinated  to  various  degrees,  depending  on 
the  species.  The  hemolytic  action  of  salvarsan  is  inhibited  by 
serum.  H.  K. 

Influence  of  Temperature  on  Hypotonic  Haemolysis. 

A.  Jarisch  (Pfliiger’s  Archiv,  1921,  192,  255 — 271;  from  Physiol. 
Abstr.,  1922,  6,  625). — The  resistance  of  the  red  cells  to  haemolysis 
increases  with  rise  of  temperature  between  0°  and  45°  to  50°,  but 
then  very  rapidly  falls  off  as  temperatures  are  reached  which  are 
themselves  capable  of  causing  haemolysis.  Different  animals  vary 
in  the  sensitiveness  to  temperature  influence  on  hypotonic  haemo¬ 
lysis  ;  the  differences  are  explained  as  dependent  on  different 
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phosphate  content  of  the  corpuscles,  low  phosphate  content  corre¬ 
sponding  with  a  small  temperature  effect.  By  adding  phosphate 
buffer  mixtures  to  ox  blood,  the  phosphate  content  of  which  is 
small,  the  temperature  effect  could  be  intensified.  Sodium  sulphate 
and  sodium  tartrate  had  no  such  effects.  The  phosphates  probably 
act  by  keeping  the  hydrogen-ion  concentration  constant,  so  that 
with  rise  of  temperature  the  concentration  of  hydroxyl  ions  increases. 
If  the  latter  is  kept  constant  by  adding  ammonium  salts,  the  effect 
of  temperature  is  diminished.  E.  S. 

Basal  Metabolism  in  Menstruation.  Marion  0.  P.  Wilt¬ 
shire  ( Lancet ,  1921,  201,  388 — 389). — Basal  metabolism  is  not 
appreciably  affected  by  menstruation.  A.  A.  E. 

Paradoxical  Behaviour  of  the  Sugar  Metabolism  on 
Simultaneous  Administration  of  Pilocarpine  and  Adrenaline 
(“  Dissimilatory  Reversal”).  R.  Vogel  and  A.  Bornstein 
(Biochem.  Z .,  1921,  126,  56 — 63). — In  the  dog  both  adrenaline  and 
pilocarpine  cause  an  increase  of  blood-sugar.  The  simultaneous 
injection  of  both  causes  no  change  in  the  normal  blood-sugar 
content.  The  mechanism  of  the  two  glycsemias  is  supposed  therefore 
to  be  different.  H.  K. 

The  Metabolism  of  Carbohydrates.  II.  On  the  Possible 
Occurrence  of  Stereochemical  Changes  in  Equilibrated 
Solutions  of  Reducing  Sugars  Introduced  into  the  Circulation. 

James  Arthur  Hewitt  and  David  Henriques  de  Souza  ( Biochem . 
J.,  1921,  15,  667 — 671 ;  cf.  A.,  1920,  i,  508,  648). — From  estimates 
of  the  optical  rotation  of  the  urine  of  rabbits  or  dogs  after  the 
intravenous  injection  of  equilibrated  solutions  of  dextrose,  ^-fruc¬ 
tose,  or  d-galactose,  it  is  concluded  that  the  equilibrium  of  these 
sugars  is  unaltered  as  a  result  of  their  passage  through  the  body 
and  that  no  stereochemical  changes  take  place. 

The  polarimetric  estimations  of  the  sugar  in  the  urine  do  not 
agree  with  Bertrand  estimations,  and  so  the  former  method  may 
give  fallacious  results  if  uncontrolled.  W.  O.  K. 

Influence  of  Radiation  on  Nucleic  Acid  Metabolism. 

Ludwig  Pincussen  and  Kate  Momferratos-Floros  (Biochem.  Z ., 
1921,  126,  86—92). — Exposure  to  Rontgen  rays  increases  the 
katabolism  of  purine  derivatives  as  shown  in  rabbits  by  increased 
oxalic  acid  excretion  and  as  shown  in  vitro  by  a  change  of  optical 
rotation.  H.  K. 

Accessory  Food  Factors.  II.  Importance  of  Water-soluble 
Extractives.  Richard  Gralka  and  Hans  Aron  (Biochem.  Z ., 
1921,  126,  147 — 152;  cf.  A.,  1921,  i,  475). — Experiments  on  rats 
indicate  that  a  lack  of  fat-soluble  vitamin  is  borne  much  better  if 
copious  water-soluble  extractives,  as,  for  example,  of  carrots  and 
bran,  be  added.  H.  K. 

4 

Chemistry  of  Blood  and  Spinal  Fluid.  Grete  Egerer- 
Seham  and  C.  E.  Nixon  (Arch.  Int.  Med.,  1921,  28,  561 — 585). — 
About  one  hundred  spinal  fluids  were  analysed  with  the  following 
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results :  Sugar  (Myers-Bailey  method),  0-045 — 0-095,  average 
0-069%  in  normal  individuals;  approximately  the  same  in  cases 
of  syphilis,  tabes,  brain  tumour,  neurasthenia,  arteriosclerosis,  and 
other  diseases ;  slightly  increased  in  dementia  paralytica  and 
hysteria;  decreased  in  tuberculous  and  epidemic  meningitis  and 
increased  in  diabetes  with  increase  in  blood- sugar ;  ratio  of  spinal 
fluid-sugar  to  blood-sugar  variable  in  all  groups.  Creatinine, 
0-45 — 2-20  mg.  per  100  c.c.  in  patients  without  renal  disease; 
ratio  to  blood  creatinine  very  variable.  Urea,  9-87  mg.  per  100  c.c. 
or  62%  of  that  in  blood,  both  values  slightly  increased  in  cerebro¬ 
spinal  syphilis.  Titration  to  bromocresol-purple,  2-11 — 2-63, 
average  2-49  c.c.  0-liVHCl  per  100  c.c.  normal,  practically  the  same 
in  pathological  cases  except  in  acidosis  and  a  few  unexplained 
cases.  Carbon  dioxide  capacity  46-5 — 61*7,  average  53*1%  normal, 
decreased  in  acidosis  and  few  other  cases ;  lipase  present  only  in 
2  out  of  26  cases;  trypsin,  absent  in  all;  diastase  22%  of  blood 
diastase,  variations  unrelated  to  sugar-content  of  fluid;  d  1-0086. 

Chemical  Abstracts. 

The  Action  of  Potassium  and  Calcium  Ions  on  the  Surviving 
Human  Stomach.  Otto  Tezner  and  Max  Turolt  ( Z .  ges. 
expt.  Med.,  1921,  24,  1 — -10). — The  addition  of  calcium  to  Ringer 
solution  inhibits  stomach  contractions.  The  inhibition  is  over¬ 
come  by  acetylcholine  and  barium  chloride,  but  not  by  nicotine, 
and  is  probably  due  to  stimulation  of  the  sympathetic.  The 
action  of  adrenaline  is  more  marked  in  calcium-rich  than  in  normal 
Ringer  solution.  The  addition  of  potassium  to  Ringer  solution 
increases  automatic  muscular  action;  this  action  is  increased  by 
papaverine,  but  not  by  atropine;  with  large  doses  it  is  increased 
up  to  muscle  cramp.  In  addition  to  the  action  on  the  muscle, 
there  is  probably  also  a  stimulation  of  the  nerve-endings  due  to 
injury  of  the  vasoconstrictors.  Potassium  behaves  in  every 
respect  similarly  to  barium  even  in  its  antagonism  to  calcium. 
The  addition  of  potassium  does  not  affect  the  action  of  acetyl¬ 
choline,  but  decreases  adrenaline  action.  Calcium-free  media 
produce  a  reduction  of  stomach  motility,  owing  to  diminished 
vagus  sensitivity.  Chemical  Abstracts. 

Relation  of  Histamine  to  Intestinal  Intoxication.  I. 
Presence  of  Histamine  in  the  Human  Intestine.  Jonathan 
Meakins  and  Charles  Robert  Harington  (J.  Pharm.  expt . 
Ther.,  1922,  18,  455 — 465). — Histamine  was  demonstrated  in 
minute  concentration  in  the  human  caecum  and  transverse  colon, 
but  could  not  be  detected  in  faeces  possibly  owing  to  oxidation  during 
passage  through  the  large  intestine.  The  formation  of  histidine  does 
not  seem  to  depend  on  intestinal  obstruction,  and  the  amount 
present  is  too  small  to  account  for  intestinal  intoxication.  G.  B. 

Pharmacology  of  Selenium  and  Tellurium.  III.  The 
Action  of  their  Acids  on  the  Organs  of  the  Circulation. 

Georg  JoAcmMOGLtr  and  W.  Hirose  ( Biochem .  Z.,  1921,  125, 
5 — 11). — On  the  isolated  frog’s  heart,  sodium  tellurite  is  at  least 
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two  hundred  times  as  toxic  as  sodium  tellurate,  and  sodium  selenite 
at  least  one  hundred  times  as  toxic  as  sodium  selenate.  The  selenite 
is  also  much  more  toxic  than  the  tellurite.  The  heart  musculature 
has  a  reducing  effect  on  the  first  three  salts  mentioned.  On  the 
rabbit’s  blood-pressure,  sodium  selenite  and  tellurite  have  a  more 
powerful  depressor  action  than  sodium  selenate  and  tellurate. 

H.  K. 

Microchemical  Recognition  of  Urea  in  the  Kidney  by  means 
of  Xanthydrol.  H.  Stubel  (Anat.  Anz.,  1921,  54,  236 — 239). — 
Xanthydrol  combines  with  urea  to  give  insoluble  crystalline 
dixanthylurea.  By  means  of  this  reaction  the  presence  of  urea 
can  be  demonstrated  in  tissue.  The  tissue  is  immersed  in  small 
pieces  in  a  6%  solution  of  xanthydrol  and  acetic  acid  for  six  to 
twelve  hours,  washed  in  absolute  alcohol  for  forty-eight  hours, 
with  repeated  renewal  of  alcohol,  the  tissue  cleared  in  xylene, 
embedded  in  paraffin,  and  treated  as  other  histological  preparations. 

Chemical  Abstracts. 

Secretin.  I.  and  II.  C.  van  Eweyk  and  M.  Tennenbaum 
(Biochem.  Z .,  1921,  125,  238—245;  246— 252).— I.  Popielski’s 
observation  on  the  stimulating  effect  of  histamine  on  the  flow  of 
pancreatic  juice  in  a  Pavlov  dog  is  confirmed.  Tyramine,  glycine, 
alanine,  and  glutamic  acid  are  without  action.  By  heating  histidine 
at  300°,  an  active  stimulant  was  obtained  which  gave  a  picrate 
identified  as  histamine  picrate.  The  amino- acids  formed  on 
hydrolysis  of  casein,  when  heated  at  280°  or  300°  give  an  active 
substance,  in  all  probability  histamine. 

II.  The  artificial  secretin  produced  by  the  hydrolysis  of  spinach 
has  no  action  on  the  blood  pressure  of  the  rabbit  or  on  the  isolated 
uterus  of  the  guinea-pig,  and  is  therefore  not  to  be  identified  with 
histamine.  H.  K. 

Chemical  Composition  of  the  Thyroid  Gland.  Edgard 
Zunz  (Arch,  internat.  Physiol .,  16,  288 — 306;  from  Chem.  Zentr ., 
1921,  iii,  1329). — The  mean  weight  of  thyroid  glands  examined 
was  26  to  30  grams.  The  moisture  content  was  75—76%.  On 
the  material  dried  at  105°,  the  following  results  were  obtained  : 
nitrogen,  13-82%;  ash,  3-53% ;  phosphorus,  0*55%;  iodine, 
0-2293%.  (See  also  Zunz,  Arch .  internat.  Physiol .,  1921,  15,  459.) 

G.  W.  R. 

Spleen  and  Digestion.  W.  Mollow  (Z.  physiol.  Chem.,  1921, 
117,  218 — 2391. — Splenectomy  did  not  affect  the  digestion  of  dogs 
with  gastric  and  duodenal  fistulas.  S.  S.  Z. 

The  Pituitary  Active  Principles  and  Histamine.  H.  H. 

Dale  and  H.  W.  Dudley  (J.  Pharm.  expt.  Ther .,  1921,  18,  27 — 
42).— Contrary  to  the  suggestion  of  Abel  and  Nagayama  (ibid., 
1920,  15,  347),  the  pituitary  activity  on  the  isolated  uterus  is 
almost  completely  destroyed  by  boiling  with  0-5%  hydrochloric 
acid.  So  little  histamine  is  present  in  the  gland,  that  its  chemical 
identification  is  impracticable,  and  there  seems  no  reason  for 
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suggesting  a  relation  between  histamine  and  the  specific  action  of 
pituitary  extracts.  The  oxytocic  principle  (acting  on  the  uterus) 
is  slowly  destroyed  by  erepsin,  but  not  by  papain  (cf.  Ann.  Reports, 

1920,  17,  172).  G.  B. 

Pressure  of  Carbon  Dioxide  or  Swelling  of  Protein  as  the 
Cause  of  Muscle  Contraction.  Otto  Furth  {Biochem.  Z., 

1921,  126,  55). — The  author,  in  reply  to  Wacker  {ibid.,  1921,  120, 

284),  reaffirms  his  position.  H.  K. 

Osmotic  Behaviour  of  Frog’s  Muscle,  Deficient  in  Water 
and  Poisoned  by  Glycerol,  and  on  the  Shrinkage  of  Muscle 
Protein.  Paul  Dux  and  Artur  Low  ( Biochem .  Z.,  1921,  125, 
222 — 237). — The  muscles  of  frogs  which  have  lost  20%  of  their 
weight  by  drying,  when  placed  in  physiological  saline  solution, 
swell  more  rapidly  and  eventually  lose  weight  more  rapidly  than 
normal  muscle.  The  muscles  of  frogs  which  have  been  poisoned 
by  glycerol  show  a  still  sharper  rise  and  fall,  the  muscles  of  such 
frogs  being  about  one-fifth  the  weight  of  normal  muscle.  This 
very  steep  rise  is  partly  due  to  accumulation  of  lactic  acid  in  the 
tissue  robbed  of  water.  The  results  are  held  to  support  FiirtlTs 
hypothesis  of  muscle  contraction.  H.  K. 

The  Interconversion  of  Carbohydrate  and  Lactic  Acid  in 
Muscle.  Dorothy  Lilian  Foster  and  Dorothy  Mary  Moyle 
( Biochem .  J .,  1921,  15,  672 — 680). — This  paper  confirms  various 
recent  investigations  on  the  function  of  lactic  acid  in  the  muscle. 
Exhaustive  stimulation  results  in  a  minimum  lactic  acid  content. 
During  recovery  in  oxygen  after  fatigue,  there  is  an  increase  in 
carbohydrate  content  and  a  corresponding  decrease  in  lactic  acid, 
confirming  Meyerhof’s  work  in  support  of  the  view  that  the  lactic 
acid  formed  during  the  first  stage  of  excitation  is  partly  recon¬ 
verted  back  into  carbohydrate  during  recovery.  In  chopped 
muscle,  the  decrease  in  carbohydrate  is  quite  parallel  to  the  in¬ 
crease  in  lactic  acid  and  does  not  lag  behind  it  as  found  by  Parnas. 
Chopped  muscle  is  able,  not  only  to  break  down  hexosephosphate, 
but  also  to  synthesise  it  from  dextrose  and  phosphate. 

W.  O.  K. 

The  Distribution  of  Carnosine  in  the  Animal  Kingdom. 

Winifred  Mary  Clifford  ( Biochem .  J.,  1921,  15,  725 — 735). — 
Using  the  colorimetric  method  previously  described  by  the  author 
(A.,  1921,  ii,  604),  quantitative  estimations  have  been  made  of  the 
carnosine  (p-alanylhistidine)  in  the  muscles  of  a  large  variety  of 
animals.  It  appears  to  be  completely  absent  from  the  flesh  of 
certain  fishes,  birds,  and  reptiles,  but  is  present  in  all  mammals 
so  far  examined,  the  highest  figure  being  obtained  in  the  case  of 
the  bull,  the  fresh  muscle  of  which  contains  more  than  1  %.  In  some 
cases  (for  example,  salmon)  the  colour  is  not  developed  properly 
owing  apparently  to  the  presence  of  some  inhibitory  substance,  and 
in  such  cases  the  observations  were  controlled  by  precipitating  and 
isolating  the  carnosine.  W.  O.  K. 
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The  Role  of  Inorganic  Salts  in  the  Functions  of  the  Cell. 

S.  G.  Zondek  ( Ber .  dent .  Pharm .  Ges.,  1922,  32,  7 — 15). — The 
inorganic  salts  in  the  living  cell  play  an  important  part  in  the 
chemical  mechanism  by  means  of  which  it  performs  its  functions. 
Apart  from  their  functioning  as  catalysts,  as,  for  example,  iron  as 
an  oxygen  carrier  in  haemoglobin,  attention  is  directed  to  the 
influence  exerted  by  the  ions,  particularly  the  kations,  on  the  cell 
colloids,  including  protoplasm.  The  determining  factor  in  this 
case  is  not  osmotic  pressure,  but  the  actual  valency  of  the  ions. 
Both  univalent  and  multivalent  kations  alone  inhibit  the  living 
functions,  but  if  both  are  present  together  in  suitable  proportions, 
as,  for  example,  sodium  or  potassium,  and  calcium  as  in  Ringer’s 
solution,  then  the  poisonous  action  is  removed  (cf.  this  vol.,  i,  296). 
This  antagonistic  action  of  uni-  and  bi-valent  kations  is  observable 
in  the  higher  organisms,  so,  for  example,  sodium  salts,  and  still 
more  pronouncedly  potassium  salts,  lead  to  a  stoppage  of  an  isolated 
frog’s  heart  with  relaxation  of  the  muscles,  whilst  calcium  salts 
lead  also  to  a  stoppage  with  contracted  muscles.  With  a  mixture 
of  the  two  ions  the  heart’s  action  remains  normal.  These  pheno¬ 
mena  are  attributable  to  the  physico-chemical  influence  which  the 
respective  ions  exert  on  the  colloidal  state  of  the  cell  protoplasm. 

G.  F.  M. 

The  Function  of  the  Vitamins  in  the  Chemistry  of  the  Cell. 

W.  R.  Hess  (Z.  physiol  Chem .,  1921,  117,  284— 308).— The 
diminution  in  the  respiratory  function  of  polyneuritic  pigeons  can 
be  demonstrated  in  vitro  to  be  due  to  the  decrease  in  the  various 
tissues  of  the  enzymes  associated  with  respiration.  The  poly¬ 
neuritic  condition  in  birds  can  also  be  induced  by  inhibiting  the 
respiratory  functions  of  the  tissues  with  hydrogen  cyanide.  Birds 
kept  on  a  diet  of  polished  rice  were  shown  to  be  more  susceptible 
to  potassium  cyanide  intoxication  than  normal  birds.  S.  S.  Z. 

Mode  of  Action  of  Potassium  on  Isolated  Organs.  A.  J. 

Clark  (J.  Pharm.  expt.  Ther .,  1922,  18,  423 — 447). — Rubidium 
acts  as  a  perfect  and  caesium  as  an  imperfect  substitute  for  potassium 
in  all  the  isolated  tissues  examined  (chiefly  rabbit’s  auricle,  frog’s 
heart,  uterus,  intestine).  Thorium  and  uranium  do  not  act  as 
substitutes  to  potassium,  but  act  as  irritants  to  the  frog’s  heart 
and  will  induce  automatic  beats  in  hearts  arrested  by  lack  of 
potassium  (cf.  Zwaardemaker,  A.,  1917,  i,  70,  105,  241  ;  1918, 

ii,  182  ;  Ann.  Reports ,  1919,  16,  148  ;  Loeb,  A.,  1921,  i,  145  ;  Peters, 
A.,  1921,  i,  144).  G.  B. 

Copper  in  Tumours  and  Normal  Tissues.  Charles  Powell 
White  ( Lancet ,  1921,  201,  701 — 703). — Copper  was  found  to  be 
present  in  all  the  animal  and  vegetable  tissues  examined,  and  to 
exist  to  a  greater  extent  in  degenerating  tumours  than  in  those 
which  are  not  degenerated.  The  suggestion  is  made  that  copper 
may  be  of  physiological  importance  in  the  higher  animals  and 
plants.  A.  A.  E. 
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New  Observations  on  the  Venom  of  Ants.  Robert 
Stumper  ( Compt .  rend.,  1922,  174,  413—415;  cf.  ibid.,  1922,  174, 
66). — The  amount  of  formic  acid  in  the  venom  from  the  ant,  Formica 
rufa,  varied  from  21-35  to  72-8%.  Formic  acid  is  invariably  found 
in  the  Camponotince,  but  the  Myrmicince  and  the  Dolichoderince 
practically  do  not  secrete  this  acid.  The  toxic  action  of  the  venom 
of  the  Camponotince  is  due  to  formic  acid  and  there  are  two  distinct 
actions,  namely,  a  corrosive  action  due  to  the  concentration  of  the 
acid  and  the  toxic  action  proper,  due  to  an  injurious  influence  of 
the  formate  ion  on  the  nervous  system.  W.  G. 

An  Organic  Constituent  of  the  Tube  of  Mesochcetopterus 
taylori ,  Potts.  C.  Berkeley  ( J .  Biol.  Chem.,  1922,  50,  113 — 
120). — By  extracting  the  tubes  of  Mesochcetopterus  taylori,  a  poly- 
chaete  worm,  with  warm  2%  sodium  carbonate,  a  furfuraldehyde- 
yielding  substance  is  obtained  which  resembles  chondroitin- sulphuric 
acid.  On  hydrolysis,  it  yields  sulphuric  acid,  a  volatile  organic 
acid,  a  hexosamine  which  is  probably  galactosamine,  and  probably 
glycuronic  acid.  E.  S. 

Origin  of  Milk  Fat,  and  its  Relation  to  the  Metabolism  of 
Phosphorus.  Edmond  John  Sheehy  (Biochem.  J.,  1921,  15, 
703 — 709). — Carbohydrate  and  fat  are  equally  efficient  in  the  food 
of  the  cow  for  the  production  of  milk  fat.  This  indicates  that  the 
immediate  source  of  the  milk  fat  is  some  compound  which  can  be 
produced  from  fat  or  from  sugar,  and  may  be  a  phosphatide.  There 
is  no  parallelism  between  the  quantity  of  phosphoric  acid  and  of 
fat  or  caseinogen  in  milk,  but  this  may  be  due  to  the  inorganic 
phosphorus  being  partly  returned  to  the  blood  from  the  mammary 
gland.  W.  O.  K. 

The  Diastatic  Action  of  Cow's  Milk  towards  Various 
Starches.  Ferdinand  Welzmuller  ( Biochem .  Z.,  1921,  125, 
179 — J86). — -The  diastatic  action  of  cows'  milk  was  determined  at 
various  temperatures  on  a  number  of  varieties  of  starch.  The 
results  show  that  a  diastase  is  present  in  cows'  milk  with  an  optimum 
temperature  of  37°.  This,  together  with  its  different  behaviour 
towards  a  variety  of  starches,  indicates  a  difference  between  the 
diastase  of  cows’  milk  and  other  diastatic  ferments.  H.  K. 

Ambard's  Urea  Constant.  Alfred  Lublin  {Biochem.  Z., 
1921,  125,  187 — -201). — Experiments  on  the  excretion  of  urea  and 
urine  in  man  in  normal  and  pathological  cases  do  not  support 
Ambard’s  laws  {Compt.  rend.  Soc.  Biol.,  1910).  H.  K. 

Influence  of  Lecithin  on  the  Excretion  of  Veronal.  C. 

Bachem  {Biochem.  Z.,  1921,  126,  117 — 119). — After  subcutaneous 
injection  into  rabbits  of  a  mixture  of  lecithin  and  sodium  veronal, 
the  excretion  of  veronal  in  the  urine  is  the  same  as  when  sodium 
veronal  is  injected  alone.  If,  however,  the  lecithin  be  given  intra¬ 
venously  and  the  sodium  veronal  subcutaneously,  the  excretion  of 
veronal  decreases  by  33  to  50%.  H.  K. 
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Urochrome  as  a  Derivative  of  Chlorophyll.  Herbert 
Eldon  Roaf  (Biochem.  J .,  1921,  15,  687 — 688). — Consumption 
of  green  plant  pigment  (chlorophyll)  increases  the  output  of  uro¬ 
chrome  in  the  urine,  whereas  with  carrotene  there  is  no  such 
increase.  W.  O.  K. 

Alcaptonuria  and  its  Metabolism.  R.  B.  Gibson  and 
C.  P.  Howard  (Arch.  Int.  Med.,  1921,  28,  632 — 637). — In  a  case 
of  alcaptonuria,  high  values  were  obtained  for  ammoniacal  nitrogen, 
uric  acid  nitrogen,  and  undetermined  nitrogen,  whilst  the  urea- 
nitrogen  value  was  low.  The  excretion  of  sulphur  appeared  to  be 
normal.  Chemical  Abstracts. 

Inflammation.  I.  Influence  of  Chemicals  on  the  Chemo- 
taxis  of  Leucocytes  in  Vitro.  Elizabeth  P.  Wolf  (J.  Exjpt. 
Med.,  1921,  34,  375 — 396) .—The  calcium  ion  is  the  only  inorganic 
ion  which  is  found  to  be  of  itself  positively  chemotactic ;  the 
chemotaxis  exhibited  by  magnesium  and  sodium  salts  is  dependent 
on  the  negative  ions.  Sodium  phosphates,  morphine,  amino-acids, 
and  amines  are  positively,  and  all  potassium  salts  negatively  chemo¬ 
tactic  ;  examples  are  also  given  of  substances  which  act  syner- 
gistically  as  regards  chemotaxis.  Although  tyramine,  for  example, 
is  an  exception  to  the  rule,  it  is  suggested  that  the  longer  the  carbon 
chain,  the  greater  is  the  degree  of  chemotaxis.  The  conditions  of 
the  test  appear  markedly  to  influence  the  character  of  the  results. 

Chemical  Abstracts. 

The  Total  Non-protein  Nitrogen  Constituents  of  the  Blood 
in  Chronic  Nephritis  with  Hypertension.  J.  Lisle  Williams 
(Arch.  Int.  Med.,  1921,  28,  426—433;  cf.  ibid.,  1921,  27,  748).— 
In  chronic  nephritis  with  hypertension,  there  is  a  retention  of 
nitrogenous  products  in  the  blood  and  a  diminished  ability  to 
excrete  phenolsulphonephthalein.  The  changes  from  the  normal 
in  these  respects  parallel  the  renal  involvement  but  bear  no  definite 
relation  to  the  increase  in  blood  pressure.  In  cardiac  insufficiency, 
without  definite  nephritis,  there  is  a  slight  retention  of  nitrogenous 
products,  particularly  uric  acid.  Improvement  in  the  cardiac 
condition  is  followed  by  a  partial  or  complete  return  to  the  normal 
non-protein  nitrogen  of  the  blood.  The  presence  of  albumin  and 
casts  in  the  urine  is  not  necessarily  diagnostic  of  nephritis  nor  is 
their  absence  necessarily  indicative  of  the  non-existence  of  such 
disease.  Chemical  Abstracts. 

Blood  Chemistry  in  Puerperal  Infection.  Paul  Couinaud 
and  Rene  Clogne  (Rev.  mensuelle  gynecol.  et  obstet.,  1921,  3,  265 — 
274). — In  puerperal  infection,  blood  urea  is  increased  in  proportion 
to  the  severity  of  the  infection ;  the  residual  nitrogen  of  the  blood 
is  increased;  in  the  urine,  Lantzenberg’s  coefficient  is  increased, 
and  the  amount  of  urinary  acetone  is  augmented  as  compared  with 
values  obtained  in  a  normal  puerperium.  Chemical  Abstracts. 

Tetany.  H.  Elias  and  E.  A.  Spiegel  (Wiener  Arch.  Inn.  Med., 
1921,  2,  447 — 460). — The  phosphorus  content  of  the  blood  serum 
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is  increased  in  tetany.  The  increase  in  total  phosphorus  depends 
on  an  increase  in  inorganic  phosphorus,  whilst  the  lipoid  phosphorus 
shows  no  characteristic  change.  In  general,  the  phosphorus  content 
shows  a  greater  increase  in  the  more  severe  cases  of  tetany.  The 
change  in  phosphorus  content  cannot  be  attributed  to  increased 
muscular  activity.  A  disturbance  of  phosphorus  metabolism 
appears  to  be  an  important  symptom  of  tetany,  and  is  perhaps 
also  an  important  factor  in  its  occurrence. 

Chemical  Abstracts. 

Pharmacology  of  Carbon  Oxysulphide.  Richard  Fischer 
( Biochem .  Z.,  1921,  125,  12 — 24). — The  action  of  carbon  oxysulphide 
was  investigated  on  frogs  and  rabbits  and  on  blood  in  vitro.  The 
gas  is  unstable  and  readily  forms  hydrogen  sulphide.  The  frog  is 
relatively  resistant,  an  atmosphere  containing  4-5%  of  the  gas 
causing  death  in  one  hour.  In  the  case  of  the  rabbit,  inhalation 
of  air  containing  less  than  1%  of  the  gas  leads  to  death.  In  both 
cases  death  is  due  to  respiratory  failure.  There  is  no  apparent 
change  in  the  blood  in  vivo ;  but  in  vitro,  blood  treated  with  carbon 
oxysulphide  shows  the  absorption  bands  of  thiohaemoglobin. 

H.  K. 

[Physiological]  Action  of  Dimethyl  Tellur ide  Dihaloids. 

Douglas  V.  Cow  and  W.  E.  Dixon  (J.  Physiol .,  1922,  56,  42 — 
52). — The  stereoisomeric  dimethyl  telluride  dichlorides,  TeMe2Cl2, 
described  by  Vernon  (T.,  1920, 107,  86,  889)  behave  quite  differently 
when  injected  intravenously  into  cats,  dogs,  or  rabbits.  The  a-  or 
^raws-compound  is  relatively  inactive,  the  (3-  or  cis-compound  is  a 
powerful  stimulant  of  the  spinal  medulla  and  specifically  excites 
the  adrenal  gland  to  excrete  adrenaline ;  hence  it  causes  rise  of 
blood  pressure  and  other  effects.  This  new  type  of  the  effect  of 
stereochemical  arrangement  on  physiological  action  is  considered 
to  be  due  to  the  intramolecular  strain  of  the  [3-chloride.  Ultimately 
both  compounds  are  excreted  in  the  breath  as  dimethyl  telluride. 

G.  B. 

Influence  of  Intravenous  Sugar  Injections  on  the  Excretion 
of  Lactic  Acid,  on  the  Blood-sugar,  and  on  the  White  Blood- 
corpuscles.  Waclaw  Moraczewski  and  Egon  Lindner 
(Biochem.  Z .,  1921,  125,  49 — 68). — The  authors  have  examined 
the  effect  of  the  administration  of  dextrose  or  lsevulose  orally  or 
intravenously  on  the  blood-sugar,  the  urinary  content  of  lactic 
acid,  phosphoric  acid,  and  sugars,  the  body  temperature,  and  the 
corpuscular  content  (red  and  white)  of  the  blood,  both  in  the  case 
of  normal  persons  and  in  pathological  cases.  The  effect  of  simul¬ 
taneous  administration  of  adrenaline  and  phloridzin  was  also 
examined,  and  the  effect  of  injections  of  salvarsan,  dextrin,  deutero- 
albumose,  etc.  In  general,  the  results  vary  from  case  to  case. 
There  is  no  apparent  relation  between  phosphate  excretion  and 
lactic  acid  excretion,  and  although  injection  of  dextrose  produces 
little  effect,  laevulose  causes  a  large  increase  of  lactic  acid  in  the 
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urine,  a  rise  of  body  temperature  of  3°,  and  a  decrease  of  leuco¬ 
cytes.  Phloridzin  and  adrenaline  increase  the  lactic  acid  excretion. 

H.  K. 

Behaviour  of  Oxalic  Acid  in  the  Animal  Body.  Ludwig 
Pincussen  ( Biochem .  Z .,  1921,  126,  82 — 85). — About  four-fifths  of 
the  oxalic  acid  injected  subcutaneously  as  sodium  salt  into  rabbits 
appears  in  the  urine.  This  quantity  shows  a  slight  decrease  when 
the  animal  is  exposed  to  light  in  the  presence  of  an  activator  (eosin 
or  dichloroanthracenedisulphonic  acid).  H.  K. 

The  Behaviour  of  some  Cyclic  Compounds  in  the  Human 
and  Animal  Organisms.  Erich  Schempp  (Z.  physiol.  Chem ., 
1921,  117,  41 — 47). — Phenylacetic  acid  administered  as  the  sodium 
salt  to  a  cat  was  excreted  in  the  urine  as  phenaceturic  acid.  The 
same  compound  given  subcutaneously  to  a  hen  was  excreted  as  a 
substance  which  did  not  quite  agree  with  the  properties  of  phen- 
acetornithuric  acid  which  Totani  identified  in  similar  circumstances. 
The  sodium  salt  of  o-nitrophenylacetic  acid  was  excreted  as  the 
unchanged  acid  in  the  case  of  a  man  and  a  dog,  as  was  also  found 
to  be  the  case  with  the  p-nitro-compound  except  that  a  few  deci¬ 
grams  of  hippuric  acid  were  also  found  in  the  human  urine.  Phenyl - 
bromoacetic  acid  in  the  case  of  man  and  dog  was  excreted  as  man- 
delic  acid,  whilst  a-thiophenic  acid  was  recovered  in  the  urine  in 
both  cases  as  thiophenuric  acid.  A  human  patient  who  received 
pyromucic  acid  per  os  excreted  it  in  the  urine  as  pyromycuric  and 
hippuric  acids.  S.  S.  Z. 

Action  of  Adrenaline  on  the  Blood-sugar.  Geza  Petenyi 
and  Heinrich  Lax  {Biochem.  Z .,  1921,  125,  272 — 282). — In  man 
at  all  ages,  subcutaneous  administration  of  adrenaline  produces  a 
hyperglycemia  followed  by  a  state  of  hypoglycsemia.  In  tetany, 
the  behaviour  is  slightly  different.  The  normal  dextrose  content 
shows  greater  variations  and  after  adrenaline  the  hyperglycsemia 
is  smaller  and  the  hypoglycsemia  more  pronounced  and  protracted 
than  in  normal  persons.  H.  K. 

Physiological  Action  of  iV-Methylhistamine  and  of  Tetra- 
hydropyrido-3  :  4-iminazole  ( 4 1  Iminazoleisopiperidin  1 '  of 
Frankel)  [1:3: 5-Benztriazole].  H.  H.  Dale  and  H.  W. 
Dudley  (J.  Pharm.  expt.  Ther.,  1921,  18,  103 — 110). — 4-p-Methyl- 
aminoethylglyoxaline  (A-methylhistamine),  prepared  by  Fargher 
and  Pyman  (T.,  1921,  119,  734),  has  1/200  of  the  activity  of 
histamine  on  the  blood  pressure  and  1/80  of  the  activity  of  the 
uterus.  The  base  prepared  by  Frankel  and  Zeimer  (A.,  1920,  i, 
882)  by  condensing  histamine  with  methylal  by  no  means  exceeds 
the  latter  base  in  activity,  as  was  claimed  by  its  discoverers,  but 
has  only  1/1500  of  the  activity  of  histamine  on  uterine  muscle, 
and  practically  none  on  the  blood  pressure.  The  dihydrochloride 
melts  at  276 — 278°,  and  not  at  253°  as  stated  by  Frankel  and 
Zeimer,  whose  preparation  must  have  been  seriously  contaminated 
with  histamine.  G.  B. 
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Pigment  Metabolism.  II.  Fromholdt  and  Nersessov 
( Biochem .  Z.,  1921,  125,  153 — 157). — Bilirubin  in  quantities  above 
0*1  gram  is  lethal  when  injected  intravenously  into  rabbits  and 
causes  excretion  of  albumin.  With  dogs  and  rabbits,  repeated 
injection  of  bilirubin  leads  to  urobilinuria  and  in  the  case  of  dogs 
bilirubin  appears  in  the  urine.  H.  K. 

The  Influence  of  Treatment  with  Alkali  or  Bromine  on 
the  Physiological  Activity  and  Foaming  Capacity  of  some 
Saponaceous  Substances.  Ernst  Sieburg  and  Franz  Bach- 
mann  ( Biochem .  Z.,  1921,  126,  130 — 141). — The  biological  activity 
of  five  saponaceous  substances,  cyclamin,  digitonin,  saponin  pur. 
alb.,  Quillaia  saponin,  and  Guaiak  saponin,  were  compared  before 
and  after  treatment  with  alkali  or  with  bromine.  As  a  rule,  such 
treatment  results  in  a  depression  of  activity  as  exemplified  by  the 
property  of  foaming,  by  precipitation  of  cholesterol,  by  haemolysis 
of  corpuscles,  by  toxicity  on  the  frog’s  heart,  and  by  the  toxicity 
on  tadpoles.  There  is  no  close  parallelism  between  these  properties, 
except  in  the  action  on  the  frog’s  heart  and  the  toxicity  on  tadpoles. 

H.  K. 

Distribution  of  Chloride  and  Water  after  Poisoning  with 
Mercuric  Chloride.  A.  Bornstein  and  Joh.  Kerb  ( Biochem . 
Z .,  1921,  126,  120 — 129). — A  comparison  is  made  of  the  chloride 
and  water-content  of  the  blood,  kidneys,  liver,  lungs,  brain,  intes¬ 
tine,  muscles,  skin,  and  skeleton  of  normal  rats,  and  rats  which 
have  received,  subcutaneously,  either  sodium  chloride,  sodium 
chloride  and  mercuric  chloride,  or  cantharidin.  There  is  no 
parallelism  between  water  and  chloride  retention.  For  the  ashing 
of  animal  tissues  the  Hoppe- Seyler-Thierf elder  method  can  be 
shortened  by  stronger  ignition  in  a  muffle  furnace  without  loss  of 
chloride.  H.  K. 

Chemotherapy  of  Antimony.  Comparison  of  Antimony 
Tartrates  with  Organic  Compounds  of  Antimony.  Robert 
George  Fargher  and  William  Herbert  Gray  ( J .  Pharm.  expt. 
Ther .,  1921,  18,  341— 360).— The  toxicity  to  mice  of  a  number  of 
salts  of  antimonyl tartaric  acid  and  of  phenyl-,  of  m-acetylamino- 
phenyl-,  and  of  p-bromophenyl-stibinic  acids  has  been  determined. 
The  paper  contains  a  review  of  the  literature  of  the  chemotherapy 
of  antimony,  and  describes  a  method  for  estimating  antimony  in 
organic  compounds.  G.  B. 

Effect  of  Hydrogen-ion  Concentration  on  the  Toxicity  of 
Alkaloids  for  Paramcecium.  Marian  M.  Crane  (J.  Pharm . 
expt.  Ther.,  1921,  18,  319 — 339). — The  limits  of  PH  within  which 
Paramcecium  can  live  for  twenty-four  hours  are  5 — 9 '6.  The 
effect  of  PH  on  the  toxicity  of  alkaloids  varies  with  the  dissociation 
constant  of  the  latter,  and  the  results  seem  to  indicate  that  only 
the  free  undissociated  base  is  toxic.  Thus  a  change  in  PH  scarcely 
influences  the  toxicity  of  quinoline,  whereas  with  strychnine  and 
piperidine,  which  have  a  much  higher  dissociation  constant,  the 
toxicity  at  PH  5*9  is  twenty- five  times  as  great  as  at  PH  8*0.  G.  B. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Determination  of  Alkalinity  in  Culture  Media.  L. 

Michaelis  (Z.  Immun.  1921,  32,  194 — 203). — A  colorimetric 

method  is  described  which  indicates  the  pn  of  culture  media  in  a 
simple  and  rapid  manner.  The  method  differs  from  that  of  Clark 
and  Lubs  in  that  an  indicator  with  a  single  change  in  colour,  from 
colourless  to  yellow,  is  used.  The  reagent  is  a  solution  of  0*3  gram 
of  ra-nitrophenol  in  100  c.c.  of  distilled  w^ater. 

Chemical  Abstracts. 

The  Ionisation  Constants  of  Glycerophosphoric  Acid  and 
their  Use  as  Buffers ,  especially  in  Culture  Media.  R.  R. 

Mellons,  S.  F.  Acree,  P.  M.  Avery,  and  E.  A.  Slagle  (J.  Infect. 
Dis .,  1921,  29,  1 — 6). — Disodium  glycerophosphate  is  a  solvent  for 
some  salts  of  calcium  and  magnesium  and  perhaps  other  metals, 
and  when  used  in  proper  concentration  prevents  much  of  the 
objectionable  precipitation  of  phosphates  on  the  alkaline  side  of 
neutrality.  This  property  suggests  its  employment  in  culture 
media,  in  the  washing  of  agar,  in  the  precipitation  of  casein, 
and  for  the  study  of  the  effect  of  the  calcium  and  magnesium  ions 
on  the  growth  of  various  organisms.  The  fact  that  the  ionisation 
constants  of  the  glycerophosphates  are  substantially  the  same  as 
those  of  the  non-glycerolated  phosphates  makes  possible  a  sub¬ 
stitution  of  these  salts  as  buffers,  owing  to  their  stability  in  the 
lower  alkaline  ranges  where,  for  example,  an  initial  pH  of  8  has  been 
maintained  in  broth  after  autoclaving.  Chemical  Abstracts. 

Extracellular  Bacterial  Proteases.  K.  G.  Dernby  (Biochem. 
Z.}  1921,  126,  105 — 108). — Bacteria  were  grown  in  a  nutrient 
broth,  then  filtered  through  paper  and  a  Chamberland  candle. 
The  sterile  filtrate  was  examined  for  proteolytic  activity  by  lique¬ 
faction  of  gelatin  or  hydrolysis  of  Witte's  peptone.  Tubercle  bacilli, 
various  pneumococci,  various  streptococci,  staphylococci,  and 
tetanus  bacilli  gave  negative  results.  Active  bacilli  were  Bacillus 
subtilis ,  B.  pyocyaneus,  B.  proteus ,  B.  prodigiosus ,  B.  sporogenes , 
and  B.  histolyticus.  These  were  active  within  the  range  PH  4  to  9 
with  an  optimum  zone  of  6  to  7.  H.  K. 

Endo’s  Reaction,  Biology  of  Bacillus  coli.  0.  Fernandez 
and  T.  Garmendia  (Anal.  Fis.  Quim.,  1921,  19,  313 — 319). — The 
red  colour  produced  by  Bacillus  coli  in  Endo’s  medium  (bouillon, 
with  agar  containing  lactose,  magenta,  and  sodium  sulphite)  is 
probably  produced,  not  by  acetaldehyde,  but  by  lower  acids  of 
the  fatty  series.  The  production  of  acetaldehyde  by  the  agency 
of  B.  coli  was  studied,  using  different  modifications  of  Endo’s 
medium  and  estimating  the  acetaldehyde  produced  by  weighing 
as  its  ^-nitrophenylhydrazone.  Increase  in  the  amount  of  lactose 
or  sodium  sulphite  and  substitution  of  lactose  and  sodium  sulphite 
by  dextrose  and  sodium  phosphate  respectively  did  not  result  in 
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any  marked  increases  in  the  amount  of  acetaldehyde  produced. 
With  mannitol  and  sodium  sulphite,  however,  increased  amounts 
of  acetaldehyde  were  obtained.  The  maximum  production  of 
acetaldehyde  was  obtained,  using  a  medium  containing  alanine, 
lactose,  sodium  chloride,  and  sodium  sulphite.  G.  W.  R. 

Theory  of  Disinfection  in  the  Light  of  the  Meyer-Overton 
Lipoid  Theory.  P.  G.  F.  Vermast  ( Biochem .  £.,  1921, 125,  106 — 
148). — Experiments  conducted  with  Bacillus  coli  show  that  in  acid  or 
neutral  media  disinfection  with  benzoic  acid  depends  on  the  con¬ 
centration  of  the  undissociated  acid.  The  benzoic  acid  anion  and 
the  hydrogen-ion  concentration  of  the  solution  can  undergo  con¬ 
siderable  variation  without  affecting  the  disinfection  value,  pro¬ 
vided  that  the  concentration  of  undissociated  acid  remains  the 
same.  The  results  with  benzoic  and  salicylic  acids  confirm  the 
Meyer- Overton  theory  in  neutral  and  acid  media  if  the  distribution 
coefficient  be  based  on  the  concentration  of  undissociated  acid. 
In  alkaline  media,  the  disinfection  value  is  not  apparently  in 
agreement  with  the  theory.  H.  K. 

Proteinogenous  Amines.  XII.  The  Production  of  Hist¬ 
amine  and  other  Iminazoles  from  Histidine  by  the  Action 
of  Micro-organisms.  Milton  T.  Hanke  and  Karl  K.  Koessler 
(J.  Biol.  Chem.y  1922,  50,  131 — 191). — A  study  was  made  of  the 
action  of  a  large  number  of  micro-organisms  on  histidine,  using  the 
standard  medium  previously  employed  (A.,  1919,  i,  611).  The 
results  are  presented  in  tabular  form.  In  a  few  cases,  evidence 
was  obtained  which  suggested  the  rupture  of  the  iminazole  ring 
with  the  probable  production  of  a  triamino -carboxylic  acid.  Addi¬ 
tion  of  leucine  to  the  medium  facilitated  the  growth  of  all  the 
organisms,  and,  in  those  cases  where  decarboxylation  occurred, 
increased  the  rate  of  production  of  histamine.  The  effect  on 
Bacillus  coli  cystitis  of  additions  of  other  amino -acids  was  also 
investigated.  Alanine,  leucine,  arginine,  glycine,  and  peptone 
augmented  both  the  growth  of  the  organism  and  the  rate  of  pro¬ 
duction  of  histamine ;  tyrosine  increased  growth  alone ;  glutamic 
acid  and  tryptophan  increased  growth,  but  diminished  the  yield 
of  histamine ;  whilst  cystine  retarded  growth  and  almost  prevented 
the  formation  of  histamine.  E.  S. 

Pharmacology  of  Selenium  and  Tellurium.  II.  Action 
of  their  Acids  on  Diphtheria  Bacilli.  Georg  Joachimoglu 
and  W.  Hirose  ( Biochem .  Z.,  1921,  125,  1 — 4), — The  growth  of 
diphtheria  bacilli  is  inhibited  by  the  oxy-acids  of  tellurium  and 
selenium.  The  active  concentrations  of  tellurium  and  selenium 
are,  for  tellurites  1  :  420,  for  tellurates  1  :  125,  for  selenites  1  :  1160, 
and  for  selenates  1  :  666.  Diphtheria  bacilli  are  much  less  sensitive 
than  bacilli  of  the  typhus-coli  group,  which  latter  are  killed  at 
dilutions  of  tellurium  four  hundred  times  the  above.  H.  K. 

Fermentation  of  f-Inositol.  James  Arthur  Hewitt  and 
Dorothy  Beatty  Steabben  ( Biochem .  J.,  1921,  15,  665 — 666). — 
The  main  products  of  the  fermentation  of  inositol  by  Bacillus 
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lactis  aerogenes  are  ethyl  alcohol,  acetic  acid,  succinic  acid,  and 
carbon  dioxide,  and  small  quantities  of  lactic  acid  and  formic 
acid.  Dextrose  apparently  is  not  an  intermediate  product. 

W.  0.  K. 

The  Culture  of  Bacillus  pyocyaneus  on  Definite  Artificial 
Media.  A.  Goris  and  A.  Liot  (Compt.  rend.,  1922,  174,  575 — 
578  ;  cf.  ibid.,  1921,  172,  1622). — It  has  previously  been  shown  that 
the  ammonium  salts  of  dibasic  acids  can  serve  as  nutrients  for 
B.  pyocyaneus.  It  is  now  shown  that  the  corresponding  amides 
cannot  serve  as  nutrients.  Amino-acids  may  serve  as  nutrients 
for  the  bacillus  provided  that  they  have  first  been  neutralised  by 
sodium  hydroxide,  but,  in  general,  they  are  less  effective  than  the 
ammonium  salts  of  the  dibasic  acids,  particularly  when  they  are 
used  without  the  addition  of  mineral  salts.  The  nutritive  value 
of  a  given  amino -acid  depends,  not  only  on  the  presence  of  one  or 
more  amino-groups,  but  also  on  the  structure  of  the  chain  to  which 
these  groups  are  linked.  W.  G. 

The  Production  of  Hydrocyanic  Acid  by  Bacillus  pyocyaneus . 

F.  A.  Patty  {J.  Infect.  Bis.,  1921,  29,  73 — 81). — The  optimum 
reaction  for  the  production  of  hydrogen  cyanide  by  most  strains 
of  B.  pyocyaneus  is  pH  5*4  to  5’8.  The  thiocyanate  colorimetric 
method  of  estimating  minute  quantities  of  hydrogen  cyanide  is  a 
satisfactory  one,  but  control  tests  must  be  made,  because  in  protein 
media  there  is  sufficient  thiocyanate  formed  on  distillation  to  give 
a  positive  reaction.  Oxygen  is  necessary  for  the  production  of 
hydrogen  cyanide  by  B.  pyocyaneus.  Hydrogen  cyanide  is  not 
produced  by  a  filterable  extra -cellular  enzyme.  Pigmentation, 
gelatin  liquefaction,  and  hydrogen  cyanide  production,  although 
independent  functions,  show  a  close  relationship.  Whole  egg-broth 
is  the  most  favourable  medium  for  hydrogen  cyanide  production,  but 
synthetic  medium  is  second,  indicating  that  a  favourable  synthetic 
medium  may  be  devised.  Contaminating  organisms  which  do  not 
produce  hydrogen  cyanide  appear  to  be  slightly  inhibitive  of  its 
production.  B.  pyocyaneus  does  produce  a  measurable  amount 
in  the  animal  body.  There  is  a  marked  variation  among  the 
different  strains  of  B.  pyocyaneus  as  regards  the  amount  of  hydrogen 
cyanide  production.  Chemical  Abstracts. 

Trehalose  Fermentation  in  the  Differentiation  of  the 
Paratyphoid-enteritidis  Group.  S.  A.  Koser  ( J .  Infect.  Bis., 
1921,  29,  67 — 72). — Bacillus  suipestifer  is  unable  to  attack  trehalose, 
whereas  B .  paratyphosus ,  B.  schottmulleri,  the  animal  para  B  sub¬ 
group,  and  B.  enteritidis  ferment  it  with  the  production  of  acid 
and  gas.  Furthermore,  it  is  possible  to  differentiate  by  cultural 
methods  the  B.  schottmulleri  strains  from  the  closely  allied  animal 
para  B  group,  hitherto  separable  only  by  serological  means.  This 
has  been  accomplished  by  employing  sm  all  amounts  of  a  serum  - 
water  medium  containing  0*5%  trehalose  and  1%  Andrade  indicator. 
In  this  medium,  the  animal  para  B  strains  produce  a  red  coagulum 
after  three  to  four  days’  incubation,  whilst  the  B.  schottmulleri 
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cultures  present  a  light  pink  or  colourless  coagulum.  This  separa¬ 
tion  parallels  the  differentiation  of  these  two  groups  by  agglutinin 
absorption  tests.  B.  enteritidis  is  similar  in  its  reaction  to  the 
animal  para  B  cultures  and  in  contrast  to  B.  schottmulleri. 

Chemical  Abstracts. 

The  Relation  between  Bacteria,  Spores,  and  Formaldehyde. 

E.  Hailer  ( Biochem .  Z .,  1921,  125,  69 — 83). — Anthrax  spores 
and  vegetative  bacterial  forms,  for  example,  paratyphus  bacilli 
and  staphylococci,  were  treated  with  formaldehyde  solution  followed 
by  sodium  sulphite  solution.  In  the  case  of  the  spores,  the  sodium 
sulphite  inhibits  the  toxic  action  of  the  formaldehyde  the  greater 
its  concentration,  provided  that  the  formaldehyde  has  not  been 
allowed  to  act  too  long.  The  results  are  interpreted  on  the  theory 
that  the  formaldehyde  forms  an  additive  product  with  the  amino- 
groups  which  is  decomposed  by  sulphite,  jbut  prolonged  action  of 
formaldehyde  gives  rise  to  an  irreversible  complex,  -N=CH2.  The 
results  with  bacteria  are  less  simple.  H.  K. 

The  Bactericidal  After-effect  of  Formaldehyde  Solutions. 

E.  Hailer  ( Biochem .  Z .,  1921,  125,  84 — 96). — The  toxic  action  of 
formaldehyde  continues  after  removal  of  anthrax  spores  or  vege¬ 
tative  bacilli  from  the  solutions  if  there  be  no  nutrient  material 
present.  In  the  case  of  the  spores,  this  after-effect  is  the  more 
pronounced  the  drier  the  spores  become,  owing  to  loss  of  water 
and  therefore  increased  formaldehyde  concentration.  H.  K. 

Yeast  Protein.  Alexander  Kiesel  (Z.  physiol.  Chern.,  1922, 
118,  304—306)  . — Yeast  protein  on  hydrolysis  yielded  histidine 
2'97%,  arginine  3T5%,  lysine  3*63%.  S.  S.  Z. 

Stimulants  of  Alcoholic  Sugar  Fission.  VIII.  Carl 
Neuberg  and  Marta  Sandberg  (Bioche?n.  Z.,  1921,  125,  202 — 
219). — Purines,  their  complex  derivatives,  or  their  degradation 
products  accelerate  the  fermentation  of  dextrose  by  living  yeast- 
cells  just  as  they  stimulate  the  action  of  press  juice  (this  vol.,  i,  306). 
Qaffeine  and  alloxan,  however,  retard  the  action  of  living  yeast 
cells.  H.  K. 

Stimulants  of  Alcoholic  Sugar  Fission.  IX.  Carl 
Neuberg  and  Marta  Sandberg  ( Biochem .  Z .,  1921,  126,  153 — 
178). — With  few  exceptions,  a  large  number  of  substances,  belonging 
to  very  varied  groups,  have  a  stimulating  influence  on  the  action 
of  living  yeast  and  in  some  cases  on  press  juice.  The  groups 
examined  were,  bitter  substances,  bile  acids  (sodium  salts  inhibit), 
various  varieties  of  charcoal,  saponins,  cystin  and  its  derivatives. 

H.  K. 

Proteinogenous  Amines.  XIII.  The  Electronic  Inter¬ 
pretation  of  certain  Biochemical  Phenomena.  Milton  T. 
Hanke  and  Karl  K.  Koessler  (J.  Biol.  Chem .,  1922,  50,  193 — 
233). — Electronic  formulae  for  a  number  of  organic  compounds 
are  deduced  from  their  known  chemical  properties.  From  a  con¬ 
sideration  of  these  formulae,  the  authors  conclude  that  the  decarb- 
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oxylation  of  pyruvic  acid  by  yeast  is  a  purely  hydrolytic  process, 
although  no  attempt  is  made  to  explain  the  mechanism  of  the 
action.  Only  those  acids  which  contain  quadruply  positive  carboxyl 
groups  appear  to  be  readily  decar  bo  xylated  by  yeast.  Further,  it 
is  pointed  out  that,  on  the  assumption  that  a  quadruply  negative 
carbon  atom  is  only  oxidised  with  difficulty,  the  behaviour  of,  at 
any  rate,  a  number  of  acids  in  the  animal  body  is  readily  explained 
by  their  electronic  formulae .  E.  S. 

Vitamins.  II.  Acceleration  of  Fermentation  by  Extracts 
of  Animal  Organs.  Sigmund  Frankel  and  Josef  Hager 
(Biochem.  Z .,  1921,  126,  189 — 226). — The  water-soluble  extract  of 
the  alcoholic  extract  of  a  large  number  (31)  of  animal  tissues  was 
tested  in  its  action  on  the  evolution  of  carbon  dioxide  in  yeast 
fermentation.  All  extracts  except  that  of  the  bone  marrow  had 
a  strong  accelerating  influence.  H.  K. 

Vitamins.  III.  Acceleration  of  Fermentation  by  Extracts 
of  Plants  and  the  Action  of  Choline  and  Aminoethyl  Alcohol 
on  Fermentation.  Sigmund  Frankel  and  Albert  Scharf 
(. Biochem .  Z .,  1921,  126,  227 — 264). — The  water-soluble  portion  of 
an  alcoholic  extract  of  a  large  number  of  grains  and  vegetables 
was  examined  in  its  action  on  yeast  fermentation.  Vegetable 
roots  and  grains  were  feebly  active,  leaves  of  vegetables  were  more 
active,  but  leek-like  vegetables  most  active.  Extract  of  celery 
and  of  yolk  of  eggs  were  very  active,  but  both  choline  and  amino¬ 
ethyl  alcohol  were  inhibitory.  H.  K. 

Vitamins.  IV.  The  Adsorption  of  Vitamins.  Sigmund 
Frankel  and  Albert  Scharf  ( Biochem .  Z.,  1921,  126,  265 — 
268). — Using  a  purified  water-soluble  vitamin  preparation  from 
yeast  (A.,  1921,  ii,  228),  the  authors  have  examined  the  adsorption 
of  vitamin  as  determined  by  its  accelerating  influence  on  yeast 
fermentation,  by  Fuller’s  earth,  kaolin,  and  alumina.  Kaolin 
adsorbs  it  completely,  Fuller’s  earth  slightly  less,  and  alumina 
not  at  all.  H.  K. 

Vitamins.  V.  Further  Experiments  on  the  Chemistry 
of  Vitamins.  Sigmund  Frankel  and  Albert  Scharf  ( Biochem . 
Z.,  1921,  126,  269 — 280;  cf.  A.,  1921,  ii,  228). — Further  experi¬ 
ments  are  described  on  attempts  to  isolate  the  water-soluble  vitamin 
from  yeast  and  rice  polishings.  By  examining  the  activity  of 
preparations  of  vitamin  on  yeast  fermentation,  the  vitamin  was 
found  in  the  mercuric  chloride  precipitate  (choline  fraction).  In 
the  case  of  rice  polishings,  the  filtrate  from  the  mercury  precipitate 
was  found  inactive,  the  precipitate  active  but  containing  choline 
(isolated  as  platinum  salt),  which  was  inhibitory.  From  2*5  kilos, 
of  dry  yeast,  the  choline  fraction  was  freed  from  choline  by  precipi¬ 
tation  as  platinum  salt  and  the  active  substance  precipitated  from 
the  filtrate  by  aqueous  mercuric  chloride.  A  small  yield  of  very 
active  substance  giving  no  carbohydrate  reaction  with  Molisch’s 
reagent  was  obtained.  It  contained  N  4*75%  (Pregl).  H.  K. 
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The  Distribution  of  Urease  in  Plants.  A.  Kiesel  and 

Troitzki  (Z.  'physiol.  Chem .,  1922,  118,  247 — 253). — Drying  and 
autolysis  diminish  the  urease  activity  of  Aspergillus  niger.  This 
activity  increases  in  the  seeds  and  fruits  of  plants  on  ripening. 
Leaves  contain  more  urease  than  stems  and  roots.  On  germination, 
the  urease  content  increases,  but  the  content  of  the  enzyme 
diminishes  again  as  the  reserve  material  of  the  seeds  is  exhausted. 

s.  s.  z. 

The  Invertase  of  Mucor  racemosus .  S.  Kostytschev  and 
P.  Eliasberg  (Z.  physiol.  Chem .,  1922,  118,  233 — 235). — Mucor 
racemosus—  contains,  whilst  Mucor  racemosus  -f-  does  not  contain, 
invertase.  S.  S.  Z. 

Enantiomorphism  of  Matter,  Pasteur's  Theory,  and  Life. 

S.  Condelli  ( Gazzetta ,  1921,  51,  ii,  309 — 324). — The  author  has 
subjected  various  racemic  acids  and  amino-acids  in  nutrient  solutions 
to  the  action  of  different  bacteria  and  moulds.  The  results  obtained 
are  briefly  as  follows. 

Both  optically  active  malic  acids  are  destroyed  by  the  bacillus 
of  fowl  cholera,  even  at  the  ordinary  temperature.  With  a  solu¬ 
tion  containing  the  two  enantiomorphous  tartaric  acids  and  dextrose, 
Baccharomyces  Pastorianus  II  (Hansen)  attacks  only  the  sugar; 
doubt  hence  arises  as  to  the  affinity  between  the  spacial  configur¬ 
ations  of  an  enzyme  and  the  enantiomorph  it  preferably  attacks. 
In  the  case  of  fermentations  by  yeasts  in  acid  media,  the  influence 
of  the  acid  appears  to  be  solely  due  to  the  acidity  it  produces. 
Results  similar  to  those  obtained  with  the  bacillus  of  fowl  cholera 
are  given  by  Bacillus  Fitzianus  in  presence  of  a  racemate.  In 
the  action  of  various  schizomycetes  on  glyceric  acid,  the  degree 
to  which  one  of  the  two  enantiomorphs  is  selected  in  preference 
to  the  other  varies  with  the  different  organisms  from  a  minimum 
to  a  maximum,  the  pure  lsevorotatory  acid  being  left  when  B . 
Fitzianus  is  employed;  these  results  confirm  that  of  Frankland 
and  Frew  (T.,  1891,  59,  96)  and  not  that  of  Lewkowitsch  (A., 
1883,  1124). 

Penicillium  glaucum  acts  on  the  sweet  dextrorotatory  asparagine 
in  preference  to  the  natural  insipid  laevorotatory  enantiomorph. 
The  bacillus  of  fowl  cholera  attacks  laevorotatory  in  preference  to 
the  dextrorotatory  aspartic  acid,  although  the  latter  is  derivable 
from  d-asparagine ;  the  acid  function  appears  to  influence  the 
choice  in  this  case.  With  tyrosine,  two  different  moulds  exhibit 
slight  selection,  in  one  case  for  the  one  and  in  the  other  for  the 
other  isomeride ;  tyrosine  is  not  attacked  by  the  bacillus  of  fowl 
cholera.  P.  glaucum  acts  on  Meucine  more  rapidly  than  on  the 
dextro-isomeride  (cf.  Schulze  and  Bosshard,  Z.  physiol.  Chem., 
1892,9,100). 

The  author  contests  the  view  that  asymmetry  is  a  characteristic 
of  life.  T.  H.  P. 

The  Physiology  of  the  “  Polyamyloses.”  I.  Hans  Prings- 
heim  and  Karl  O.  Muller  (Z.  physiol.  Chem.,  1922,  118,  236 — 
240). — Spirogyra  dubia  which  was  previously  freed  from  starch 
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was  allowed  to  act  on  various  substances  with  the  purpose  of 
ascertaining  whether  starch  could  be  formed  from  them.  Glycerol, 
dextrose,  laevulose,  galactose,  maltose,  and  cellobiose  gave  positive 
results.  No  starch  was  formed  from  the  “  polyamyloses.” 

s.  s.  z. 


An  Indicatory  Method  for  Evaluating  the  Vitality  of  Seeds 
by  a  Biochemical  Method.  Antonin  Nemec  and  Frantisek 
Duchon  ( Compt .  rend .,  1922,  174,  632 — 634;  cf.  this  vol.,  i,  94). — 
The  catalase  activity  of  the  seed  is  measured  by  determining  the 
amount  of  oxygen  liberated  under  definite  conditions  from  hydrogen 
peroxide  by  a  known  weight  of  the  seed  previously  ground  to 
powder.  Results  with  numerous  different  species  show  that  the 
volume  of  oxygen  liberated  increases  steadily  with  the  germinative 
capacity  of  the  seed,  the  curve  showing  their  relationship  being  a 
smooth  one.  W.  G. 


The  Alleged  Development  of  Hydrogen  Peroxide  in  Carbon 
Dioxide  Assimilation.  Hans  Molisch  (Biochem.  Z.,  1921, 
125,  257 — 261). — The  author  was  unable  to  confirm  the  pro¬ 
duction  of  hydrogen  peroxide  in  the  assimilation  of  carbon  dioxide 
by  plants  as  described  by  Kleinstiick  (A.,  1918,  ii,  107).  H.  K. 

Energy  Exchange  in  Carbon  Assimilation  by  Green  Cells. 

C.  Muller  and  O.  Warburg  (Ber.  Physikal.-Techn.  Reichsanst., 
1920;  from  Chem .  Zentr.,  1921,  iii,  1205). — The  utilisation  of 
energy  in  the  assimilation  of  carbon  by  Chlorella  vulgaris  in  a 
nutrient  solution  saturated  with  4%  of  carbon  dioxide  was  studied 
for  different  wave-lengths.  The  percentage  utilisation  of  energy 
in  different  parts  of  the  spectrum  was  as  follows  :  red  (600 — 
710/m/i)  14%;  yellowish-red  (600 — 650/x/i)  20%;  orange  (570 — 
610  w)  23%;  yellow  (550— 590^)  21%;  green  (510— 550/*/*) 
15%;  blue  (445— 500 w)  13%.  G.  W.  R. 

Hydrogen-ion  Concentration  of  Plant  Cells.  W.  R.  G. 

Atkins  (Sci.  Proc.  Roy.  Dubl.  Soc.,  1922,  16,  414 — 434). — A 
summary  is  given  of  earlier  work  on  the  reaction  of  plant  cells 
and  of  the  experimental  methods  used.  Observations  are  recorded 
of  the  hydrogen-ion  concentrations  of  a  large  number  of  plants. 
Varying  reactions  are  found  under  differing  cultural  conditions  and 
in  different  parts  of  the  same  plant.  The  values  recorded  range 
from  Pn  1*4  to  PH  8.  The  PH  value  in  any  tissue  is  generally 
near  to  but  rather  less  than  the  optimum  for  the  characteristic 
enzyme  at  ordinary  temperatures,  which  ensures  that  the  enzyme 
is  not  destroyed  at  higher  temperatures  which  may  be  experienced. 
Diethyl-red  is  recommended  as  a  reagent  for  microchemical  work. 

G.  W.  R. 

The  Variation  in  the  Manganese  Content  of  Leaves  with 
Age.  Gabriel  Bertrand  and  (Mme)  M.  Rosenblatt  ( Compt . 
rend .,  1922,  174,  491 — 493;  cf.  A.,  1921,  i,  759;  Jadin  and  Astruc, 
A.,  1913,  i,  948). — The  plants  examined  may  be  divided  into  four 
groups  according  to  the  manner  of  the  variation  of  the  manganese 
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content  of  their  leaves  with  age,  but  there  are  certain  species  which 
fall  between  two  groups.  In  the  first  two  groups,  the  manganese 
content  of  the  leaves  is  at  a  maximum  at  the  commencement  of 
the  leaf  formation  and  then  diminishes  with  age,  the  rate  of  dimi¬ 
nution  differing  with  the  group.  In  the  third  group,  the  manganese 
content  increases  very  rapidly  with  age  to  a  maximum  and  then 
diminishes.  In  the  fourth  group,  the  manganese  content  increases 
continuously  with  age.  W.  G. 

Action  of  Soluble  Lead  Salts  on  Plants.  Eugene  Bonnet 
(Compt.  rend.,  1922,  174,  488—491). — Lead  salts  exert  an  un¬ 
favourable  influence  on  the  growth  of  plants,  their  effect  being 
most  marked  in  the  curtailment  of  root  development  and  to  some 
extent  of  stem  development.  The  plants  absorb  lead  and  the  metal 
is  found  entirely  in  the  roots.  W.  G. 

The  Presence  of  Ornithine  in  Plants.  Alexander  Kiesel 
(Z.  physiol .  Chem.,  1922,  118,  254 — 266). — So  far,  experiments  to 
prove  the  presence  of  ornithine  in  plants  have  yielded  negative 
results ;  it  appeared  possible  that  this  might  be  due  to  the  reagents 
employed.  Experiments  on  the  precipitation  of  ornithine  by 
phospho tungstic  acid,  silicotungstic  acid,  tungstic  acid,  phospho- 
molybdic  acid,  Stan£k’s  reagents,  potassium  bismuth  iodide, 
potassium  mercury  iodide,  and  cadmium  chloride  show  that  they 
would  fail  to  precipitate  the  small  amounts  of  ornithine  likely  to 
be  present  in  plant  extracts.  S.  S.  Z. 

The  Glutencasein  of  Buckwheat.  Alexander  Kiesel 
(Z.  physiol.  Chem.,  1922,  118,  301 — 303). — The  glutencasein  of 
buckwheat  was  found  to  yield  on  hydrolysis  histidine  0*84%, 
arginine  7*13%,  and  lysine  1*48%.  S.  S.  Z. 

Digitalis  purpurea  Growing*  Wild  on  the  Uplands  of  Desulo 
(Sardinia).  R.  Binaghi  ( Gazzetta ,  1921,  51,  ii,  284 — 288). — • 
The  Digitalis  purpurea  growing  wild  at  Desulo  contains  sufficient 
digitoxin  to  render  it  of  medicinal  value.  The  best  method  of 
extraction  on  a  large  scale  is  that  given  by  Nativelle  (A.,  1875, 
276),  and  Fromme’s  modification  of  Keller’s  method  serves  well 
for  the  rapid  estimation  of  the  content  of  digitoxin.  T.  H.  P. 

The  Formation  of  Anthocyanin  Pigments.  Raoul  Combes 
(Compt.  rend.,  1922,  174,  240 — 242;  cf.  A.,  1909,  ii,  420).— A  reply 
to  Jonesco  (this  vol.,  i,  97),  in  which  the  author  considers  that  the 
materials  taken  by  Jonesco  for  y-pyrone  pigments  were  only  tannins 
and  that,  in  consequence,  his  conclusions  were  false.  W.  G. 

The  Hydrocyanic  Acid  Question.  VII.  Cornus  sanguinea. 

L.  Rosenthaler  (Schweitz.  Apoth.  Zeit.,  1921,  59,  465 — 469;  from 
Chem.  Zentr.,  1921,  iii,  1247). — The  leaves  of  Cornus  sanguinea ,  L., 
do  not  contain  hydrocyanic  acid.  The  very  rare  occurrence  of 
hydrocyanic  acid  and  saponin  together  in  the  same  plant  suggests 
that  there  is  no  correlation  between  the  occurrence  of  these 
substances.  G.  W.  R, 
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Variations  in  the  Chemical  Composition  of  Fucacese.  L. 

Lapicque  and  L.  Emerique  (Compt.  rend.  soc.  biol .,  1921,  85, 
172 — 175;  from  Physiol.  Abstr.,  1922,  6,  645). — The  composition 
of  Laminarese  shows  an  annual  periodicity,  the  carbohydrate 
increasing  in  the  summer  and  the  ash  constituents  decreasing. 
Fucus  serratus  is  similar,  except  that  in  June  it  contains  a  large 
quantity  of  mineral  matter.  F.  vesiculosus  exhibits  a  minimum  of 
soluble  ash  constituents  in  June.  F.  platycarpus  has  a  higher  ash 
content.  The  analytical  results  are  tabulated.  E.  S. 

Western  Sneezeweed  (Helenium  hoopesii)  as  a  Poisonous 
Plant.  C.  Dwight  Marsh,  A.  B.  Clawson,  James  F.  Couch, 
and  Hadleigh  Marsh  (U.S.  Dept.  Agr.  Bull.,  1921,  No.  947,  1 — 
46). — H.  hoopesii  contains  a  glucoside,  dugaldin ,  which  is  poisonous 
to  cattle.  Dugaldin  is  a  bitter,  white,  amorphous  solid  which 
forms  a  sparingly  soluble,  relatively  slightly  toxic  compound  with 
tannic  acid.  Helenic  acid,  the  active  principle  of  H.  autumnale , 
does  not  occur  in  H.  hoopesii ,  nor  do  alkaloids,  toxic  saponins,  or 
hydrogen  cyanide.  Chemical  Abstracts. 

The  Colouring  Matter  of  the  Scarlet  Pelargonium. 

Geoffrey  Saunders  Currey  (T.,  1922,  121,  319 — 323). 

Lignin  as  it  Occurs  in  Wood.  Peter  Klason  (Ber.,  1922, 
55,  [B],  455 — 456). — Fagerlind  and  Klason  (Schriften  Vereins 
Zellstoff.  Papier  Chemiker ,  2)  have  described  the  isolation  of  lignin 
from  pine  wood  by  repeated  alternate  extractions  of  the  wood 
with  boiling  water  and  alcohol  containing  a  small  quantity  of 
acetic  acid.  Re-examination  of  the  product  proves  that  it  contains 
water  which  had  been  overlooked  and,  after  the  necessary  correc¬ 
tions  thus  involved  the  analytical  data  are  found  to  agree  excellently 
with  those  calculated  for  lignin  (A.,  1920,  i,  821).  The  substance 
gives  the  usual  lignin  reactions.  As  far  as  can  be  observed  by 
reason  of  the  colour  of  the  solutions,  lignin  and  lignosulphonic  acid 
are  optically  inactive.  H.  W. 

The  Colouring  Matter  of  Red  Roses.  Geoffrey  Currey 
(Proc.  Boy.  Soc.,  1922,  [B],  93,  194 — 197). — An  examination  of 
the  petals  of  the  deep  red  rose  “  George  Dickson  ”  has  shown  the 
presence  of  the  anthocyanin  pigment  cyanin  (A.,  1915,  i,  282)  to 
the  extent  of  10%  of  the  dried  petals.  An  unidentified  yellow  sap 
pigment  is  also  present.  It  yields  an  anthocyanin  on  reduction. 

H.  K. 

The  Enzymic  Degradation  of  Arginine  in  Plants.  II. 

Alexander  Kiesel  (Z.  physiol.  Chem.,  1922,  118,  267 — 276). — 
The  presence  of  arginase  has  been  established  in  ergot  (Secale 
cornutum)  and  in  Vicia  saliva  by  demonstrating  the  formation  of 
ornithine  from  arginine.  Ammonia  was  also  formed  in  the  reaction. 
Traces  of  ornithine  are  evidently  also  produced  by  Angelica  silvestris 
and  Tri folium  pratense.  S.  S.  Z. 

The  Action  of  Arginase  on  Agmatine  and  Tetramethylen- 
diguanidine.  The  Specificity  of  Enzymes.  Alexander 
Kiesel  (Z.  physiol ,  Chem.,  1922,  118,  284 — 300). — The  action  of 
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Aspergillus  niger,  Secale  cornutum ,  Agaricus  campestris,  Vicia 
sativa ,  Lupinus  albus  and  Trifolium  pratense  on  agmatine  and  tetra- 
methylenediguanidine  has  been  studied.  Agmatine  is  not  de¬ 
composed  by  these  organisms,  whilst  tetramethylenediguanidine 
is  only  acted  on  by  Aspergillus  niger  with  the  formation  of  agmatine. 

s.  s.  z. 

The  Tryptophan  Content  of  Important  Foodstuffs.  Toshio 
Ide  (Z.  expt.  Med .,  1921,  24,  166 — 207). — The  tryptophan  content 
of  cereals  was  estimated  indirectly  from  that  of  the  three  seed 
components  (sodium  chloride-soluble  protein,  alkali-soluble  protein, 
and  alcohol-soluble  protein),  Fiirth  and  Nobel’s  method  being 
employed.  The  figure  for  maize  is  about  half  that  for  wheat,  rye, 
barley,  oats,  and  rice,  but  great  individual  variations  were  observed. 
In  the  case  of  legumes,  a  10%  sodium  chloride  extract  of  the  pro¬ 
teins  of  the  different  flours  yielded  relatively  high  results  (more 
than  0*5%)  which  were  unaffected  by  removal  of  the  germ.  The 
direct  method  showed  that  raw  white  of  egg  protein  contains 
2*56%,  and  dried  white  of  egg  3*18%,  greater  hydrolysis  taking 
place  when  the  latter  is  dissolved,  whilst  raw  and  dried  yolk  both 
contain  about  2*45%.  Cow’s  milk  gave  results  between  0*068  and 
0*094%,  whereas  human  milk  yields  a  higher  figure.  The  proteins 
of  cheese  contain  2*48%  of  tryptophan ;  of  unsweetened  condensed 
milk,  2*28% ;  of  sweetened  condensed  milk,  2*35% ;  and  of  dried 
milk,  2*71%.  Chemical  Abstracts. 

The  Chemical  Composition  of  Maize  Oil.  Walter  F. 
Baughman  and  George  S.  Jamieson  (J.  Amer .  Chem.  Soc.,  1921, 
43,  2696—2702)  . — The  sample  of  maize  oil  examined  had 
0*9185;  n 20  T4717 ;  iodine  number  (Hanus),  117*2;  saponification 
number,  187*3;  unsaponifiable  matter,  1*7%;  saturated  acids, 
11*2%;  unsaturated  acids,  82*5%.  Detailed  analysis  showed  its 
composition  to  be  as  follows  :  Glycerides  of  oleic  acid  45*4%,  of 
linoleic  acid  40*9%,  of  palmitic  acid  7*7%,  of  stearic  acid  3*5%,  of 
arachidic  acid  0*4%,  of  lignoceric  acid  0*2%,  and  1*7%  of  un¬ 
saponifiable  matter,  total  99*8%.  There  was  no  evidence  of  the 
presence  of  any  hypogseic  acid  (cf.  Leathes,  “  The  Fats,”  1910). 

W.  G. 

Nitrogen  Compounds  in  Lucerne  Hay.  Harry  G.  Miller 
(J.  Amer.  Chem.  Soc.,  1921,  43,  2656—2663). — Non-protein  nitro¬ 
genous  compounds  to  the  extent  of  about  28%  of  the  total  nitrogen 
were  easily  extracted  with  hot  water  from  lucerne  hay  regardless 
of  the  fineness  of  the  hay.  Alkali  hydroxides  extracted  more  protein 
from  the  finely  ground  than  from  the  coarse  material.  Such 
protein  extracted  by  dilute  alkali  had  a  nitrogen  content  of  13*0% 
and  contained  the  basic  amino -acids  arginine,  histidine,  lysine, 
and  cystine.  As  compared  with  the  seed  (cf.  A.,  1921,  i,  486), 
the  leaf  protein  contained  smaller  amounts  of  arginine  and  amide 
nitrogen  and  this  may  account  for  the  difference  in  the  total 
nitrogen  of  the  two  proteins. 

The  purine  fraction  contained  3*2%  of  the  total  nitrogen,  and  a 
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crystalline  salt  corresponding  with  the  hypo  xanthine  silver  salt 
was  isolated.  W.  G. 

The  Manganese  Content  of  Potatoes.  G.  Bode  and  K. 
Hembd  (Biochem.  Z .,  1921,  124,  84 — 89). — The  manganese  content 
of  twenty  varieties  of  potatoes  grown  without  addition  of  fertilisers 
containing  manganese  was  determined  colorimetrically  as  per¬ 
manganate  by  Marshall’s  method  (A.,  1901,  ii,  350)  and  simultane¬ 
ously  the  silica  and  phosphate  content.  The  mean  manganese 
content  of  1*4  mg.  per  100  grams  of  dried  material  does  not  show 
any  extreme  variations.  There  is  no  parallelism  between  the 
manganese  content  and  the  silica  or  phosphate  content  or  with  the 
content  of  protein  or  starch,  the  melanin  number,  or  yield  of  tubers. 

H.  K. 

Composition  of  Wild  Beetroots.  E.  Saillard  (Compt. 
rend .,  1922,  174,  411 — 412). — The  wild  beetroots  from  Finisterre 
which  were  analysed  were  found  to  contain  higher  percentages  of 
dry  matter,  insoluble  marc,  total  nitrogen,  mineral  matter,  chlorine, 
sodium,  magnesium,  and  phosphoric  acid  than  the  cultivated 
varieties.  Their  sugar  content  varied  from  14  to  20%,  but  their 
juice,  as  a  source  of  sugar,  was  rather  impure.  W.  G. 

Progressive  Disappearance  of  Free  Sulphurous  Acid  in 
a  Preserved  Apple  Juice.  Warcollier  and  Le  Moal  (Compt. 
rend.,  1922,  174,  634 — 637). — The  sulphited  juices  examined  were 
made  from  rotten  apples,  and  the  conversion  of  free  added  sulphurous 
acid  into  combined  acid  was  investigated.  It  was  found  to  be 
due  to  the  action  of  oxidising  enzymes  present  in  the  moulds  of 
the  juice.  These  enzymes  formed,  at  the  expense  of  the  sugars 
and  pectins  of  the  juice,  substances  having  aldehydic  or  ketonic 
structure,  which  fixed  the  sulphurous  acid.  At  the  same  time, 
there  was  a  marked  increase  in  the  acidity  of  the  medium.  Such 
juices  should  not,  in  consequence,  be  used  for  preserving  and 
sweetening  cider.  W.  G. 

Copper  Sprays.  G.  Villedieu  and  (Mme)  G.  Villedieu 
(Compt.  rend.,  1922,  174,  707—709;  cf.  A.,  1920,  i,  704).— It  has 
previously  been  shown  that  the  traces  of  copper  which  can  be 
dissolved  by  the  rain  from  the  deposits  on  the  leaves  of  plants 
could  not  prevent  the  germination  of  the  zoospores  of  mildew. 
It  is  now  shown  that  a  2%  solution  of  sodium  sulphate  or  a  1*5% 
solution  of  sodium  or  potassium  chloride  completely  prevents  the 
bursting  of  the  conidia  of  phytophthora.  A  similar  result  is 
obtained  by  using  a  saturated  solution  of  calcium  sulphate.  The 
authors  consider  that  the  anticryptogamic  power  of  copper  sprays 
may  be  explained  as  due  to  the  presence  of  these  alkali  or  calcium 
salts,  without  considering  the  possible  conversion  of  the  copper  into 
a  soluble  form.  W.  G. 

Relation  of  the  Hydrogen-ion  Concentration  of  the  Soil  to 
Plant  Distribution.  W.  R.  G.  Atkins  (Nature,  1921,  108, 
80 — 81 ;  cf.  following  abstract). — Wherry’s  (Proc.  Acad.  Nat.  Sci. 
Philadelphia,  1920,  113)  observation  that  the  distribution  of  a 
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species  is  closely  related  to  the  pn  of  the  soil,  has  been  tested  and 
found  applicable  to  the  distribution  of  a  number  of  plants  in  India 
and  the  British  Isles,  the  limiting  pH  values  being  given  in  each 
case.  Although  plants  may  survive,  or  even  thrive,  in  cultivation 
outside  their  normal  limits,  yet  in  free  competition  with  their 
neighbours,  a  sufficiently  great  divergence  from  the  normal  pH 
value  for  the  species  is  always  a  deciding  factor.  A.  A.  E. 

Relation  of  the  Hydrogen-ion  Concentration  of  the  Soil 
to  Plant  Distribution.  Norman  M.  Comber  ( Nature ,  1921,  108, 
146 — 147 ;  cf.  preceding  abstract). — In  view  of  the  fact  that  some 
plants  which  are  usually  very  susceptible  to  acidity  will  thrive  in 
certain  soils  of  pH  4 — 5,  and  will  show  no  response  to  liming,  it  is 
inferred  that  the  effect  of  the  hydrogen-ion  concentration  of  the 
soil  on  plants  is  indirect,  and  that  there  is  some  ulterior  factor, 
the  fluctuations  of  which  are  commonly,  but  not  invariably, 
accompanied  by  fluctuations  of  hydrogen-ion  concentration.  For 
instance,  in  mineral  soils  variations  in  the  concentrations  of  certain 
multivalent  ions,  particularly  aluminium  ions,  will  roughly  corre¬ 
spond  with  variations  in  the  hydrogen-ion  concentration. 

A.  A.  E. 

Chemistry  of  the  Oxidation  of  Sulphur  to  Sulphuric  Acid 
by  Micro-organisms,  and  Transformation  of  Insoluble 
Phosphates  into  Soluble  Forms.  Selman  A.  Waksman  and 
Jacob  S.  Joffe  (J.  Biol .  Chem.,  1922,  50,  35 — 45). — The  sulphuric 
acid  produced  in  the  soil  by  sulphur  oxidising  bacteria  converts 
insoluble  into  soluble  phosphates  (cf.  Lipman,  McLean,  and  Lint, 
A.,  1916,  i,  784).  Using  cultures  of  the  organism  in  a  liquid 
medium  to  which  tricalcium  phosphate  has  been  added,  it  is  shown 
that  the  acidity  of  the  medium  increases  to  about  Pu  2 ‘8,  at  which 
value  it  remains  constant  until  all  the  phosphate  has  been  converted 
into  a  soluble  form.  E.  S. 

Practical  Significance  of  the  Organic  Carbon  :  Nitrogen 
Ratio  in  Soils.  J.  W.  Read  (Soil  Sci.,  1921,  12,  491 — 495). — 
The  results  of  analyses  are  recorded  showing  the  carbon  :  nitrogen 
ratio  and  crop  yields  of  a  number  of  soils.  In  general,  the  lower 
ratios  are  associated  with  low  percentages  of  organic  matter,  but 
no  correlation  between  the  ratio  and  crop  yields  is  apparent. 

A.  G.  P. 

Nitrification  in  Acid  Soils.  R.  E.  Stephenson  (Iowa  Expt. 
Sta.y  Research  Bull.,  1920,  58,  331 — 349). — Nitrification  may  take 
place  in  acid  soils.  The  addition  of  lime  produced  no  measurable 
effect  on  the  nitrification  of  the  original  soil  nitrogen,  but  it  caused 
a  marked  increase  in  the  nitrification  of  ammonium  sulphate 
added  to  the  soil.  Although  very  large  amounts  of  lime  may 
increase  the  nitrifying  power  of  a  soil,  only  that  necessary  to 
neutralise  the  most  active  acids  (as  shown  by  an  estimation  of  the 
lime  requirement)  is  essential  for  adequate  nitrification  and  maximum 
crop  production.  Chemical  Abstracts. 
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Natural  System  of  Carbon  Compounds.  I.  General 
Statement  of  Mendeleev's  Law  on  the  Numerical  Relation¬ 
ships  between  Primary,  Tertiary,  and  Quaternary  Carbon 
Atoms.  Herman  Decker  (Heiv.  Chim.  Acta ,  1922,  5,  201 — 
205).— If  qu  represents  the  number  of  quaternary,  te  that  of  the 
tertiary,  and  pr  that  of  the  primary  carbon  atoms  in  the  hydro¬ 
carbon  CwH2n+;),  pr—p=2qu-\-tey  or  the  relation  between  pr ,  te , 
and  qu  in  every  homologous  series  is  determined  by  the  series- 
constant  p.  For  compounds  composed  entirely  of  benzene  nuclei, 
the  expression  becomes  — p—2qu-\-te .  If  the  number  of  the 
nuclei  be  Rari  Rar=qul2-\~^i  or  the  number  of  nuclei  exceeds  by 
one  the  number  of  quaternary  carbon  atoms.  J.  K. 

The  Action  of  Nitrosyl  Chloride  on  Normal  Heptane. 

E.  V.  Lynn  and  0.  Hilton  (J.  Amer.  Chem.  Soc.,  1922,  44,  645 — • 
648). — In  confirmation  of  previous  work  (A.,  1919,  i,  245),  it  is 
shown  that  nitrosyl  chloride  reacts  with  normal  heptane  in  sun¬ 
light,  giving  di-n-propylnitrosomethane,  which  suffers  rearrange¬ 
ment  with  formation  of  dipropyl  ketoxime.  When  distilled  with 
steam,  the  oxime  decomposes,  giving  the  ketone  and  hydroxyl  amine. 

W.  G. 

A  New  Heptane  :  Trimethylisopropylmethane  [jB^y-Tri- 
methylbutane].  G.  Chavanne  and  B.  Lejeune  (Bull.  Soc. 
chim.  Belg .,  1922,  31,  98 — 102). — p[ ^y-Trimethylbutane  is  prepared 
from  pinacolin  by  the  action  of  magnesium  methyl  iodide.  The 
additive  compound  is  decomposed  by  dilute  acetic  acid,  yielding 
pentamethylethanol  [(3yy-trimethylbutan-(3-ol]  (cf.  Henry,  A.,  1906, 
i,  477).  This,  on  dehydration  with  p-toluenesulphonic  acid,  is  con¬ 
verted  into  a  heptylene,  fiyy -trimethyl- Aa -butylene,  CMe3,CMeICH2, 
which,  when  treated  in  acetic  acid  solution  with  hydrogen  in 
presence  of  platinum  black,  yields  the  heptane,  a  liquid  of  camphor¬ 
like  odour,  b.  p.  80*75°/760  mm.,  m.  p.  —25°,  d\5  0*6945,  d\  0*7065, 
n Ja5  1*3903,  n g  1*3923,  n £  1*3971,  n] 1*4008.  The  following  con¬ 
stants  were  determined  for  the  heptylene:  df  0*7101,  d\  0*7235, 
1*4032,  n) g  1*4059,  n la5  1-4119,  1*4164.  H.  J.  E. 

The  Influence  of  the  Elements  of  the  Oxygen  Group  on 
Paraffin  Wax.  H.  Siebeneck  (. Petroleum ,  1922,  18,  281 — 286). 
— Paraffin  wax  is  fairly  readily  attacked  by  air  or  oxygen  if  the 
gas  is  bubbled  through  the  material  heated  at  about  135°.  After 
ten  hours,  acid  vapours  are  evolved,  and  after  twenty-two  hours 
the  product  remaining  contains  from  30 — 40%  of  saponifiable 
substances,  according  to  whether  pure  oxygen  or  air  is  used.  By 
continuing  the  experiment,  a  product  containing  52*65%  of  saponi- 
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fiable  substances  was  obtained  having  an  acid  value  59-03  and  an 
ester  value  93-91,  corresponding  with  about  30%  of  free  and  70% 
of  esterified  acids.  The  acids  belong  to  the  acetic  acid  series, 
lower  members  of  which  series  are  also  present  in  the  volatile 
portion  of  the  product  of  oxidation  together  with  water,  amounting 
in  all  to  about  7%  of  the  paraffin  employed.  When  paraffin  wax 
is  heated  with  sulphur,  evolution  of  hydrogen  sulphide  commences 
at  150°,  and  at  230°  this  gas  is  liberated  freely  together  with  carbon 
disulphide.  After  seventy-two  hours’  treatment  at  this  tem¬ 
perature,  a  brownish- black,  fatty  mass  remained,  from  which, 
after  extraction  with  carbon  disulphide  and  then  with  ether,  an 
amorphous,  black  substance  was  isolated  containing  only  a  neglig¬ 
ible  percentage  of  hydrogen  and  having  a  composition  agreeing 
closely  with  the  formula  (C5S)*.  The  substance  is  indifferent  to 
alkalis  and  organic  solvents,  but  is  attacked  by  concentrated 
sulphuric  and  nitric  acids.  Similar  dehydrogenation  of  the 
paraffin  was  observed  under  the  action  of  selenium  and  tellurium, 
but  higher  temperatures  (300 — 370°)  were  necessary,  and  no  pro¬ 
duct  corresponding  with  the  sulphurised  paraffin  could  be  isolated. 
The  presence  of  small  quantities  of  sulphur  or  selenium  apparently 
completely  inhibited  the  action  of  oxygen  on  the  paraffin. 

G.  F.  M. 

Chemical  Reactions  Induced  by  the  Silent  Discharge.  I. 
Ethylene  and  Nitrogen.  II.  Benzene  and  Carbon  Dioxide. 

Susumu  Miyamoto  (J.  Chem.  Soc.  Japan,  1922,  43,  21 — 48). — 
I.  A  mixture  of  1  volume  of  ethylene  and  2  volumes  of  nitrogen 
was  submitted  to  the  electric  field  given  by  an  alternating  current 
of  10,000  volts  and  50  cycles,  in  an  apparatus  cooled  with  water. 
The  following  substances  were  isolated  :  (1)  A  nitrile,  C18H31#CN, 
a  light  yellow  liquid  having  a  stimulating  odour,  b.  p.  82 — 85°/ 10 
mm.,  the  hydrolysis  of  which  gave  an  oily  acid,  C18H31*C02H, 
and  a  silver  salt,  C18H31-C02Ag,  a  yellow  precipitate,  m.  p.  100° 
(approx.,  decomp.).  (2)  An  amine ,  C20H38N4O2,  which  formed  the 
following  salts  :  platinichloride ,  yellow  crystals,  darkening  at  about 
150°,  aurichloride,  yellow  crystals,  darkening  at  about  180°;  picrate , 
yellow  crystals,  melting  and  darkening  at  about  170°.  (3)  The 

substances  C1:LH20O,  b.  p.  58 — 65°/ll  mm. ;  C12H220,  b.  p.  73 — 
79°/ll  mm. ;  C13H240,  b.  p.  87 — 93°/ll  mm. ;  a  mixture  of  C15H280 
and  C15H2802,  b.  p.  97 — 103°/11  mm.;  and  C18H340,  b.  p.  112 — 
115°/11  mm. ;  these  are  presumed  to  be  produced  by  the  oxidising 
action  of  air  on  the  unsaturated  hydrocarbons,  C10H20,  C12H22, 
C13H24,  C15H28,  and  C18H34,  respectively,  formed  initially.  (4)  A 
substance ,  (C^H^O^n,  a  yellow  powder,  which  does  not  decompose 
at  300°,  (5)  hydrogen  cyanide,  (6)  acetylene,  (7)  hydrogen,  and 
(8)  ethane;  the  last  two  gases  and  a  compound,  C16H32N4,  have 
been  isolated  by  Berthelot  in  the  same  reaction  (A.,  1899,  i,  657). 

II.  When  a  mixture  of  carbon  dioxide  and  benzene  vapour  was 
passed  through  the  apparatus  under  like  conditions,  the  phenol, 
(C10H10O3)3,  a  yellow  powder,  decomposing  and  darkening  at 
about  100°,  was  isolated.  K.  K. 
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Photochemical  Studies.  XIII.  Photopolymerisation  of 
Vinyl  Chloride  and  the  Problem  of  Caoutchouc.  Joh. 
Plotnikow  ( Z .  wiss.  Photochem.,  1922,  21,  117 — 134;  cf.  A., 
1921,  ii,  146). — Solutions  of  vinyl  chloride  in  99%  ethyl  alcohol, 
acetone,  carbon  disulphide,  benzene,  methyl  alcohol,  ethyl  ether, 
toluene,  and  carbon  tetrachloride  have  been  subjected  to  ultra¬ 
violet  light  for  periods  of  six  hours  at  temperatures  between  25-2° 
and  15-2°.  In  all  solvents  except  benzene  and  carbon  disulphide, 
a  polymerisation  occurs  easily  when  the  extreme  ultra-violet  is 
used,  and  a  white,  amorphous  compound  separates.  In  the  case 
of  carbon  disulphide,  there  is  no  action,  and  with  benzene  an  oily 
product  is  formed.  In  the  normal  action,  the  chlorine  atom  acts 
as  an  internal  catalyst.  The  process  has  a  temperature  coefficient 
1*03.  Of  all  the  solvents  employed,  methyl  alcohol  and  ethyl 
alcohol  are  the  most  suitable.  Salts  of  manganese,  cobalt,  nickel, 
copper,  and  vanadium  act  catalytically  in  the  sense  that  they 
cause  the  reaction  to  take  place  in  visible  light.  Carbon  tetra¬ 
chloride  accelerates  the  reaction  in  ultra-violet  light.  Uranyl 
salts  are  the  strongest  catalysts,  and  a  process  for  the  preparation 
of  the  product  by  the  action  of  sunlight  in  the  presence  of  uranyl 
salts  has  been  worked  out  and  will  be  published  later  in  the  patent 
literature.  The  product  of  the  reaction  is  described  as  a  pure 
white,  light  powder  resembling  rice  powder,  which  is  slightly  soluble 
in  acetone,  methyl  alcohol,  and  ethyl  alcohol,  more  soluble  m 
benzene,  chlorobenzene,  carbon  tetrachloride,  and  carbon  disulphide, 
and  very  soluble  in  phenyl  acetate.  It  separates  from  the  solvents, 
in  which  it  is  fairly  soluble,  as  an  elastic  film  which  loses  its  elasticity 
on  keeping.  By  suitably  mixing  with  vaselin,  aniline,  balsam  of 
Peru,  and  similar  substances,  waxes,  jellies,  and  solid  elastic  masses 
may  be  obtained.  J.  F.  S. 

The  System  Water-Ethyl  Alcohol-Carbon  Disulphide. 
Miscibility  of  the  Three  Components  in  Different  Proportions 
and  some  Practical  Applications.  N.  Schoorl  and  (Mlle) 
A.  Regenbogen  (Bee.  trav.  chim .,  1922,  41,  125 — 134). — The 
diagram  is  given  of  the  ternary  system  showing  the  limits  of  homo¬ 
geneous  mixtures  at  temperatures  of  0°,  10°,  20°,  40°,  60°,  and  80°, 
also  diagrams  for  binary  mixtures  of  ethyl  alcohol  and  carbon 
disulphide  showing  critical  temperatures  at  which  separation  takes 
place.  The  results  are  applicable  to  the  estimation  of  the  water  con¬ 
tent  of  alcohol,  especially  for  high  percentages  of  the  latter,  by  the 
determination  of  the  temperature  of  homogeneous  mixing  of  two 
volumes  of  the  alcohol  with  five  volumes  of  carbon  disulphide. 

H.  J.  E. 

The  Composition  of  the  Residue  on  Distillation  of  Crude 
Glycerin.  E.  Lewis  (J.  Soc.  Chem.  Ind 1922,  41,  97 — 100t). — - 
An  average  sample  of  glycerin  residues  contained  19*56%  of  di¬ 
glycerol  (or  polyglycerols).  The  polymerised  glycerols  are  produced 
from  glycerol  under  the  influence  of  heat  and  pressure,  and  their 
formation  is  accelerated  by  the  presence  of  alkaline  salts,  and  by 
such  catalysts  as  iodine  and  bromine.  No  simple  means  was  found 
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for  depolymerising  these  substances  and  recovering  the  glycerol,  as 
even  when  a  certain  amount  of  depolymerisation  was  effected  by 
means  of  high  pressures  at  various  temperatures  further  polymer¬ 
isation  occurred  on  distilling  the  mixture  owing  to  the  salts  present. 
In  addition,  a  considerable  proportion  of  the  depolymerised  product 
was  converted  during  the  process  into  glyceric  acid,  glycer aldehyde, 
and  a  hexose  sugar.  Pure  diglycerol  was  prepared  by  heating 
glycerol  for  two  hours  at  210°  with  0*05%  of  iodine.  On  distillation 
in  a  vacuum,  an  85%  yield  of  a  water- white,  viscous,  and  very 
hygroscopic  fluid,  b.  p.  257 — 260°/30mm.,  ^=1*3215,  <8$=  1*3183, 
was  obtained. 

During  the  investigation,  the  b.  p.  of  anhydrous  and  aqueous 
solutions  of  glycerol  were  determined  at  760  mm.  pressure,  the 
following  being  selected  from  the  results  recorded  :  100%  glycerol 
290°,  99%  225*5°,  98%  196*0°,  95%  160°,  90%  137*5%,  80% 
121*5°,  50%  106*0°,  10%  101*0°.  The  specific  gravities  of  mixtures 
of  glycerol  with  diglycerol,  and  with  water  in  various  proportions, 
were  also  determined  and  the  results  are  recorded  in  tabular  form. 

G.  F.  M. 

The  Constitution  of  Glycerides  from  the  Point  of  View  of 
the  Co-ordination  Theory.  Ad.  Grun  (Oesterr.  Chem.  Ztg., 
1922,  25,  37 — 38). — In  reply  to  Klimont,  it  is  pointed  out  that 
the  hypothesis  of  the  existence  of  glycerides  in  the  two  forms, 

R-CCXjR!  and  R-C<°}ri;  is  not  advanced  solely  with  the  object 

of  explaining  the  double  melting  point  of  certain  glycerides,  but 
mainly  to  account  for  their  unusual  reactivity,  which  frequently 
resembles  that  of  salts  except  in  the  greater  slowness  of  reaction. 
Reasons  are  advanced  for  considering  the  isolation  of  co-ordination 
forms  less  probable  in  the  cases  of  methyl  and  ethyl  esters  than 
of  glycerides.  The  author  does  not  consider  that  dimorphism 
adequately  explains  the  occurrence  of  glycerides  in  forms  with 
different  melting  points,  and  regards  the  dimorphism  as  the  outward 
expression  of  difference  in  internal  structure.  H.  W. 

Production  and  Reactions  of  fip'-Dichlorodiethyl  Sulphide. 

Frederick  George  Mann  and  William  Jackson  Pope  (T.,  1922, 
121,  594—603). 

Preparation  of  Esters  of  Dihydroxydiethyl  Sulphide. 

Farbwerke  vorm.  Meister,  Lucius,  &  Pruning  (Brit.  Pat. 
154907). — The  esters  are  obtained  by  the  interaction  of  organic 
acids  or  their  anhydrides  and  dihydroxydiethyl  sulphide.  Thus, 
diacetoxy diethyl  sulphide  is  prepared  by  slowly  dropping  5  parts 
of  dihydroxydiethyl  sulphide  on  to  6  parts  of  acetic  anhydride 
heated  at  120°.  It  is  a  stable,  mobile  liquid,  b.  p.  142 — 150°/12  mm. 
The  corresponding  diformyl  compound  boils  at  130 — 137°/7  mm. 

G.  F.  M. 

Sesqui-mustard  Gas  or  Bis-p-chloroethyl  Ether  of 
Ethylene  Dithioglycol.  Raphael  Rosen  and  E.  Emmet  Reid 
(J.  Amer .  Chem .  Soc .,  1922,  44,  634—^636). — The  work  recorded  is 
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in  complete  agreement  with  that  of  Bennett  (T.,  1921,  119,  418, 
1860),  except  in  so  far  as  the  melting  point  of  ethylene  bis-P-hydr- 
oxy ethyl  sulphide  is  concerned.  In  a  footnote  the  authors  state 
that  their  product  was  probably  impure.  W.  G. 

A  Homologue  of  Ethylene  Sulphide  :  Trimethylethylene 
[p-Methyl-A^-butylene]  Sulphide.  G.  Calingaert  {Bull.  Soc. 
chim.  Belg.,  1922,  31,  109 — 111;  cf.  Delepine,  A.,  1920,  i,  526; 
1921,  i,  156). — p -Methyl- A0- butylene  dibromide  is  transformed  into 
the  corresponding  dithiocyanate  and  this  is  shaken  in  the  cold  with 
sodium  sulphide  solution,  the  product  being  distilled  with  steam. 
P-ilf ethyl- A^ -butylene  sulphide  so  obtained  is  a  mobile,  colourless 
liquid,  b.  p.  145—150°,  dj  0-927.  H.  J.  E. 

The  Action  of  Selenium  Monochloride  on  Propylene, 
Butylene,  and  Amylene.  C.  E.  Boord  and  E.  F.  Cope  (J. 
Amer.  Chem .  Soc.,  1922,  44,  395 — 401). — The  action  between 
ethylene  and  selenium  monochloride  resulting  in  the  formation 
of  pp'-dichlorodiethyl  selenide  dichloride  (cf.  Bauser,  Gibson,  and 
Pope,  T.,  1920,  117,  1453)  really  takes  place  in  two  stages  : 
2C2H4+Se2Cl2  -  (C2H4Cl)2Se  +  Se ;  and  (C2H4Cl)2Se  +  Se2Cl2  = 
(C2H4Cl)2SeCL>+2Se.  The  action  may  be  stopped  at  the  first 
stage  by  adding  the  selenium  monochloride  to  the  ethylene.  These 
two  stages  have  been  obtained  with  propylene,  butylene,  and 
amylene,  but  with  the  last  two  it  is  not  easy  to  complete  the  second 
stage.  The  compounds  described  are  pp '-dichlorodipropyl  selenide , 
b.  p.  134°/10  mm.,  and  its  dichloride ,  m.  p.  81°;  pp -dichlorodibutyl 
selenide ,  b.  p.  138°/8  mm.,  and  its  dichloride  ;  pp' -dichlorodiamyl 
selenide ,  b.  p.  158°/10  mm.,  and  its  dichloride.  These  results  are 
taken  as  further  evidence  in  favour  of  the  unsymmetrical  structure, 
SeISeCl2,  for  selenium  monochloride.  W.  G. 

Action  of  Carbon  Disulphide  on  Mercuric  Acetate.  A. 

Bernardi  and  G.  Rossi  ( Gcizzetta ,  1922,  52,  i,  139 — 140). — The 
action  of  carbon  disulphide  on  cold,  saturated  mercuric  acetate 
solution,  even  in  the  dark,  proceeds  according  to  the  equation  : 
CS2+2(CH3-C02)2Hg  +  H20 = S(Hg-C02*CH3)2  +  COS  +  2CH3-C02H. 
The  compound ,  S(Hg-C02-CH3)2,  forms  a  crust  of  white,  silky 
needles,  begins  to  decompose  without  melting  at  215°,  appears 
to  be  insoluble  in  all  solvents,  is  decomposed  by  hot  mineral  acids, 
and  yields  mercuric  sulphide  when  treated  with  either  water  or 
sodium  thiosulphate.  T.  H.  P. 

Mangani-acetates  and  -benzoates.  R.  F.  Wei nl and  and 

Georg  Fischer  (Z.  anorg.  Chem.,  1921,  120,  161 — 180). — Com¬ 
plex  salts  derived  from  ferric  and  chromic  acetates  have  been 
described,  particularly  those  containing  pyridine  in  the  complex 
kation,  for  example,  [Cr(OAc)6Py3(OH)2]I3  (A.,  1910,  i,  503)  and 
[Fe4(0Ac)6Py30]Cl4  (A.,  1913,  i,  644).  Derivatives  of  manganic 
acetate  have  now  been  prepared  containing  pyridine  in  the  com¬ 
plex  kation.  These  are  more  nearly  related  to  the  iron  than  to 
the  chromium  compounds,  and  appear  to  contain  four  atoms  of 
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metal  in  the  inner  complex.  They  are  generally  brown  in  colour, 
are  decomposed  by  water,  and  are  soluble  in  alcohol. 

Perchlorates .  [Mn4(0Ae)6Py4.5(0H)2](0Ac)3*C104,  long,  narrow, 

rectangular  tablets ;  [Mn4(0Ac)gPy4(0H)3](0Ac)2*C104,  well-formed, 
long,  thin  tablets,  also  crystallises  with  2H20 ; 

[Mn4(0Ac)6Py4(0H)4](0Ac)-C104,2H20, 
aggregates  of  thin  needles;  [Mn4(0Ac)6Py4(0H)3](0Ac)15(C104)15, 
thin  needles  which  recrystallise  unchanged  from  alcohol. 

Nitrates,  [Mn4(0Ac)6Py4](0Ac)4(N03)2,  thin,  rectangular 
needles;  [Mn4(0Ac)6Py4(0H)](0Ac)3.5(N03)r5,  oblique  tables; 
[Mn4(0Ac)6Py4(0H)2](0Ac)2(N03)2+ 

2[Mn4(0Ac)6Py4(0H)](0Ac)4\N03 
very  thin,  long,  rectangular  tables,  and 

[Mn4(0Ac)6Py4(0H)2](0Ac)25(N03)r5, 
very  thin,  rectangular  tables. 

Acetates.  [Mn4(0Ae)6Py502](0Ac)2,  lustrous,  octahedral  crystals 
from  a  solution  of  manganic  acetate  in  pyrid  ne ;  recrystallised 
from  alcohol,  it  gives  [Mn4(OAc)6Py4(OH)4](OAc)2,  of  similar 
crystalline  form ;  a  more  complex  compound  crystallising  in 
brownish-black  columns  with  a  well-marked  cleavage  appears  to 
have  the  constitution 

[Mn4(OAc)6Py(OH)6],[Mn4(OAc)5(OH)7]. 

Other  more  complex  nitrates  and  perchlorates  of  doubtful  consti¬ 
tution  were  also  obtained.  Red  manganic  acetate  probably  has  the 
constitution  [Mn3(0Ac)6(H20)2](0Ac)3,4H20. 

A  new  manganic  benzoate  with  alcohol  of  crystallisation  was  pre¬ 
pared,  [Mn3(OBz)6(OH)3EtOH],  large,  red  crystals.  Two  pyridine 
compounds  were  isolated,  both  apparently  containing  a  tetra- 
mangani-kation  :  [Mn4(OBz)6(OH)5Py2]OBz,  and 

[Mn4(OBz)6(OH)4Py4](OBz)2.  E.  H.  R. 

The  Action  of  Alumina,  Titania,  and  Thoria  on  Ethyl 
and  iso  Propyl  Acetates.  Homer  Adkins  and  A.  C.  Krause 
(J.  Amer.  Chem.  Soc.,  1922,  44,  385 — 392). — Contrary  to  a  state¬ 
ment  of  Sabatier,  it  is  shown  that  alumina,  titania,  and  thoria 
are  not  specific  in  so  far  as  the  mode  of  decomposition  of  ethyl 
acetate  by  them  is  concerned.  In  determining  the  order  of  effici¬ 
ency  of  these  catalysts  for  these  reactions,  the  method  of  preparation 
of  the  catalyst  is  of  an  importance  equal  to,  if  not  greater  than  the 
particular  metal  present  in  the  oxide.  Further,  it  is  shown  that 
the  course  of  the  decomposition  of  the  ester  is  not  determined  by 
the  relative  instability  of  the  intermediate  compounds  formed 
between  the  catalyst  and  the  acid  and  the  catalyst  and  the  alcohol. 
The  probability  is  that  saponification  of  the  ester  precedes  the 
decomposition.  A  sample  of  unignited  alumina  prepared  from 
the  hydroxide  was  found  to  exert  a  marked  condensing  action 
on  acetone  at  455°.  W.  G. 

The  Successive  Stages  in  the  Hydrolysis  of  Triacetin. 

E.  Yamazaki  ( J .  Amer.  Chem.  Soc.,  1922,  44,  426;  cf.  A.,  1920, 
i,  591). — The  author  acknowledges  the  priority  of  Meyer’s  work 
(A.,  1907,  i,  819;  1909,  ii,  391,  803)  on  this  subject.  W.  G. 
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The  Formation  of  Salts  of  Sulphocarboxylic  Acids.  I. 
Cobaltous  and  Cupric  Salts  of  Sulphoacetic  and  a-Sulpho- 
propionic  Acids.  H.  J.  Backer  and  J.  V.  Dubsky  (Rec.  trav. 
chim.,  1922,  41,  145 — 151). — The  cobaltous  and  cupric  salts  of 
sulphoacetic  and  a-sulphopropionic  acids  show  almost  complete 
similarity  in  behaviour,  the  only  differences  observed  being  in 
respect  of  the  quantity  and  stability  of  water  content.  One 
molecule  of  the  water  of  crystallisation  of  the  neutral  and  acid 
copper  salts  is  very  strongly  bound  and  the  suggestion  is  made 
that  this  is  linked  to  the  sulphonic  group.  The  neutral  salts  of 
both  metals  combine  with  two  molecules  of  pyridine  and  the 
additive  products  also  retain  a  molecule  of  water,  probably  linked 
in  a  similar  manner  to  the  above;  the  water  is  lost  more  easily 
by  the  additive  products  than  by  the  neutral  salts.  The  authors 
consider  that  the  metal,  rendered  more  positive  by  the  presence 
of  pyridine,  may  show  greater  affinity  for  the  sulphonic  group. 
The  following  have  been  prepared  :  Cobalt  sulphoacetate ,  reddish- 
violet  crystals ;  with  two  molecules  of  pyridine  gives  a  light  reddish- 
violet  crystalline  powder  and,  with  a  second  molecule  of  the  acid, 
light  orange-red  crystals  of  the  acid  salt;  cobalt  a-sulphopropionate 
was  obtained  only  as  a  syrupy  solution ;  with  two  molecules  of 
pyridine,  light  violet  crystals  of  the  additive  product  crystallised; 
with  a  second  molecule  of  the  acid  hygroscopic  crystals  of  the 
acid  salt  of  a  light  orange-red  colour  were  obtained.  Copper 
sulphoacetate  forms  small  bluish-green  crystals ;  with  two  molecules 
of  pyridine  it  yields  a  deep  blue,  crystalline  precipitate ;  with 
excess  of  acid,  light  bluish-green  crystals  of  the  acid  salt.  Copper 
( x-sulphopropionate  forms  light  blue  crystals,  which  give  with  two 
molecules  of  pyridine  deep  blue  crystals  of  the  additive  compound 
and,  with  a  second  molecule  of  the  acid,  light  blue,  hygroscopic 
crystals  of  the  acid  salt.  H.  J.  E. 

Studies  of  tbe  Constitution  of  Soap  Solutions,  Solutions 
of  Sodium  Palmitate,  and  the  Effect  of  Excess  of  Palmitic 
Acid  or  Sodium  Hydroxide.  James  William  McBain,  Milli- 
cent  Taylor,  and  Mary  Evelyn  Laing  (T.,  1922,  121,  621 — • 
633). 

Colophenic  Acids.  W.  Fahrion  (Ber.,  1922,  55,  [B],  709 ; 
cf.  Fahrion,  A.,  1907,  i,  329;  1921,  i,  792;  Aschan,  A.,  1912,  i, 
512 ;  this  vol.,  i,  221). — The  different  varieties  of  colophony  contain 
a  large  but  unknown  number  of  resin  acids,  all  of  which,  in  so  far 
as  they  have  been  isolated,  possess  the  formula  C2oH3002  and  are 
soluble  in  light  petroleum.  They  are  all  converted  by  atmospheric 
oxygen  into  darker  coloured,  amorphous  autoxidation  products 
which  are  insoluble  in  light  petroleum  and  are  classed  as  oxyabietic 
acids.  H.  W. 

The  Catalytic  Decomposition  of  Oleic  Acid.  Alphonse 
Mailhe  (Compt.  rend.,  1922,  174,  873 — 874). — When  oleic  acid 
vapours  are  passed  over  a  copper-aluminium  alloy  at  600 — 650°, 
they  are  decomposed,  giving  gases  rich  in  hydrocarbons  of  the 
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series  CnH2n+2  anc^  CnH2n  and  in  hydrogen,  and  also  a  liquid  rich  in 
unsaturated  hydrocarbons,  which  when  hydrogenated  by  passage 
over  nickel  at  180 — 200°  give  a  mixture  of  aliphatic  and  aromatic 
hydrocarbons,  among  the  latter  of  which  benzene,  toluene,  and 
m-xylene  were  identified.  W.  G. 

The  Catalytic  Decomposition  of  Shark  Oil.  Alphonse 
Mailhe  ( Bull .  Soc.  chim 1922,  [iv],  31,  249 — 252). — The  method 
used  for  vegetable  oils  has  been  applied  to  shark  oil  as  an  example 
of  animal  oils  (cf.  A.,  1921,  i,  706,  841).  The  vapours  of  shark  oil 
were  passed  over  a  mixture  of  aluminium  and  copper  at  600 — 650° 
and  gaseous  and  liquid  products  were  obtained.  The  former 
consisted  of  some  acraldehyde  together  with  hydrocarbons  and 
hydrogen.  The  latter  contained  acids,  after  the  removal  of  which 
a  yellow  oil  was  left  which,  on  hydrogenation  over  nickel  at  180 — 
200°,  gave  a  mixture  of  paraffins,  cyclic  hydrocarbons  of  the  type 
of  cyclohexane  and  methylcycfohexane,  and  aromatic  hydrocarbons, 
of  which  benzene,  toluene,  and  m-xylene  were  identified.  The 
acids  referred  to  above  were  unsaturated,  and  after  hydrogenation 
of  the  mixture  over  nickel  at  230 — 240°  heptoic,  pelargonic,  and 
lauric  acids  were  identified.  W.  G. 

The  Unsaturated  Fatty  Acids  of  Liver  Lecithin.  P.  A. 

Levene  and  H.  S.  Simms  ( J .  Biol.  Chem.,  1922,  51,  285 — 294).— 
From  the  product  of  bromination  of  the  fatty  acids  obtained  from 
liver  lecithin,  an  octobromoaraehidic  acid  was  isolated.  When 
reconverted  into  a  tetr a- unsaturated  acid,  this  yielded  arachidonie 
acid,  whilst  the  latter,  on  reduction,  gave  arachidic  acid.  The 
residue  from  the  bromination,  on  similar  treatment,  gave  first 
oleic  and  then  stearic  acid.  On  the  assumption  that  arachidonie 
and  oleic  acids  are  the  only  unsaturated  acids  present  in  liver 
lecithin,  it  is  calculated  from  the  iodine  numbers  that  lecithin 
obtained  by  extraction  of  liver  with  acetone  contains  oleic  and 
arachidonie  acids  in  the  ratio  1-3  :  1,  whilst  the  ratio  for  that 
extracted  by  ether  is  4*3  :  1  (cf.  A.,  1921,  i,  842).  E.  S. 

Geometrical  Isomerism  in  Unimolecular  Films.  N.  K. 

Adam  ( Nature ,  1921,  107,  522 ;  ef.  A.,  1921,  ii,  488  and  Langmuir, 
A.,  1917,  ii,  525). — In  the  case  of  certain  fatty  acids  containing 
an  ethylenie  linking,  the  properties  of  films  (considered  to  be  one 
molecule  in  thickness)  formed  on  the  surface  of  water  exhibit 
striking  differences  between  cis -  and  2raw<$-forms.  It  is  thereby 
indicated  that  oleic  and  erucic  acids  are  cis-forms,  whilst  elaidic 
and  brassidic  acids  are  £raws-forms.  It  is  considered  that  the 
molecules  of  saturated  acids,  such  as  palmitic  acid,  are  attracted 
to  the  water  by  the  carboxyl  groups,  whereas  unsaturated  acids 
are  also  attracted,  although  less  powerfully,  by  their  ethylenie 
linkings.  The  tendency  of  as-forms  to  yield  films  of  smaller 
area  than  those  of  the  trans -forms  is  ascribed  to  the  ability  of 
the  double  bond  in  the  former  ease  to  approach  as  closely  as  desired 
to  the  water,  whilst  in  the  latter  case  the  saturated  portion  of  the 
chain  must  be  forced  among  the  water  molecules.  Hence,  owing 
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to  the  resistance  produced  by  the  limited  flexibility  of  a  hydro¬ 
carbon  chain,  the  double  bond  of  the  trans-form  will  be  unable 
to  approach  the  water  so  closely  as  that  of  the  cis-form.  The 
area  occupied  by  one  molecule  of  a  film  of  oleic  acid  on  water 
under  a  compression  of  about  T4  dynes  per  sq.  cm.  is  of  the  order 
of  40xl0~16  sq.  cm.,  the  area  decreasing  with  time;  elaidic  acid 
occupies  about  30xl(T16  sq.  cm.,  also  diminishing  with  time. 

A.  A.  E. 

Preparation  of  Sodium  Silver-thioglycollate.  Chemische 
Fabrik  Flora  (Brit.  Pat.  156103). — Thioglycollic  acid  is  treated 
with  an  equivalent  quantity  of  a  water-soluble  silver  salt  and  an 
excess  of  a  solution  of  sodium  hydroxide.  Either  reagent  may 
be  employed  first,  but  if  the  former,  the  yellow  precipitate  of 
silver -thiogly collie  acid ,  AgS#CH2*C02H,  which  is  formed,  is  separated 
and  washed,  and  then  dissolved  in  the  soda  solution.  The  sodium 
salt,  AgS*CH2*C02ISra,  is  exceedingly  soluble  in  water,  and  is 
isolated  by  precipitation  with  alcohol  as  a  heavy,  yellow  powder. 
It  is  of  value  for  the  therapeutic  treatment  of  gonococci  diseases. 

G.  F.  M. 

(3-Halogen-substituted  Fatty  Acids  and  (3-Lactones.  Hjal- 
mar  Johansson  and  Sidney  M.  Hagman  ( Ber .,  1922,  55,  [I?], 
647 — 658). — In  continuation  of  the  study  of  (3-lactones  (cf .  Johansson, 
Diss.,  Lund.,  1916),  a-methyl-(3-butyrolactone  and  a-ethyl-(3-butyro- 
lactone  are  now  described.  The  formation  of  (3-lactones  appears 
to  occur  much  more  commonly  than  was  supposed  formerly. 
From  the  preparative  point  of  view,  it  is  important  to  note  that 
the  hydrolysis  of  (3 -lactones  to  the  hydroxy-acids  is  an  irreversible 
process,  whereas  with  y-laetones  the  change  is  reversible;  the 
successful  production  of  the  former  from  the  (3-halogenated  acids 
depends,  therefore,  on  their  removal  from  solution  before  they 
have  been  converted  to  the  hydroxy -acids.  It  has  been  observed 
previously  (loc.  cit.)  that  the  hydrolysis  of  (3-lactones  (propio- 
lactone,  ^obutyrolactone,  and  (3-butyrolactone)  is  influenced  but 
little  if  at  all  by  the  hydrogen-ion  concentration.  The  behaviour 
of  the  present  lactones  is  very  analogous,  but  the  action  is  not 
strictly  unimolecular,  and  distinct  evidence  of  hydrogen-ion  catalysis 
is  obtained.  Apparently  the  process  is  complicated  by  simul¬ 
taneous  or  consequent  actions.  In  the  presence  of  the  resultant 
hydroxy-acid,  the  change  appears  to  be  uniformly  unimolecular, 
but  towards  its  end  carbon  dioxide  and  a  gas  resembling  coal  gas 
in  odour  are  evolved;  the  full  description  of  the  experiments  is 
reserved  for  a  subsequent  communication. 

The  preparation  of  (3-bromo-a-methylbutyric  acid,  m.  p.  63 — 64°, 
from  tiglic  acid  and  hydrogen  bromide  is  described  in  detail.  The 
hydrolysis  of  its  sodium  salt  by  water  has  been  studied  by  arresting 
the  reaction  at  definite  intervals  by  pouring  an  aliquot  portion  of 
the  solution  on  pure  ice  and  titrating  rapidly,  first  with  sodium 
hydroxide  and  phenolphthalein  and  subsequently  with  silver 
nitrate  and  potassium  chromate.  The  results  show  that  no  acid, 
with  the  exception  of  carbonic,  is  produced.  Direct  estimation  of 
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the  latter  shows  that  two-thirds  of  the  acid  is  transformed  into 
carbon  dioxide  and  A^-butene,  whereas  one-third  is  available  for 
the  production  of  the  lactone.  The  latter  is  conveniently  isolated 
by  violently  agitating  a  concentrated  aqueous  solution  of  sodium 
P-bromo-a-methylbutyrate  with  chloroform  at  about  30°,  the 
organic  medium  being  renewed  from  time  to  time  and  the  neutrality 
of  the  solution  being  maintained  by  the  addition  of  small  crystals 
of  sodium  carbonate.  It  is  a  colourless,  highly-refractive  liquid, 
b.  p.  67 — 67*5°/21  mm.,  d 20  0-9862;  it  solidifies  at  about  —30° 
and  melts  at  about  — 24°. 


P-Bromo-a-ethylbutyric  acid,  m.  p.  25°,  is  hydrolysed  in  neutral 
solution  in  much  the  same  manner  as  the  lower  homologue,  about 
63%  of  it  being  converted  into  amylene  and  carbon  dioxide,  leaving 
about  37%  available  for  the  formation  of  the  corresponding 


lactone. 


u.-Ethyl-$-butyrolactone , 


CHEt^QQ^^O,  is  a  colour¬ 


less,  mobile  liquid,  b.  p.  79 — 81°/18  mm.,  d20  0-9700.  It  does  not 
solidify  completely  at  — 50°,  but  is  not  completely  re-melted  below 
— 25°.  2*46  Grams  of  it  are  soluble  in  100  c.c.  of  water  at  the 

atmospheric  temperature.  H.  W. 


Metallic  Compounds  of  the  Enolic  Forms  of  Carbonyl 
Compounds  and  their  Application  to  Syntheses.  II.  Syn¬ 
thesis  of  Vinylideneglycol  Diethyl  Ether  [Keten-acetal]; 
Explanation  of  the  Course  of  the  Reaction  in  the  Acetoacetic 
Ester  Synthesis.  Helmut  Scheibler  and  Heinrich  Ziegner 
(Ber.,  1922,  55,  [. B ],  789—803;  cf.  Scheibler  and  Voss,  A.,  1920,  i, 
366). — The  product  obtained  by  the  condensation  of  ethyl  acetate 
with  metallic  sodium  or  sodamide  does  not  appear  to  be  com¬ 
posed  mainly  of  ethyl  sodioacetoacetate  or  of  the  compound 
0Et*CMe(0Na)*CH2*C02Et,  but  of  the  substance 

COMe*CH2*C(OEt)2*ONa. 

When  decomposed  by  dilute  acids,  it  yields  ethyl  acetoacetate 
and  alcohol,  COMe-CH2-C(OEt)2-ONa  -^COMe-CH2-C(OEt)2*OH-> 
C0Me*CH2*C02Et+Et0H ;  by  spontaneous  decomposition  of  its 
ethereal  suspension  or  by  the  action  of  water,  it  is  converted  into 
sodium  acetate  and  ketenacetal :  COMe*CH2*C(OEt)2*(XNa  — > 
CH2:C(0Et)2+CH3*C02Na. 

The  gradual  addition  of  ethyl  benzoate  to  a  suspension  of  ethyl 
potassioacetate  in  anhydrous  ether  causes  the  slow  separation  of 
considerable  quantities  of  potassium  benzoate.  The  ethereal 
filtrate  is  treated  with  water  and  the  aqueous  portion  yields  ethyl 
benzoylacetate,  whereas  the  ethereal  portion  contains  unchanged 
ethyl  benzoate,  unsaturated  ethers,  a  hydrocarbon  of  high  boiling 
point  which  will  be  described  subsequently,  and  the  ketenacetal 
which  could  not  be  isolated  as  such  from  this  mixture.  The  change 
may  be  represented  by  the  scheme  :  CH2IC(0K)*0Et+Ph*C09Et  — > 
CH2Bz-C(OEt)2-OK  CH2:C(0Et)2+Ph-C02K.  The  course  of 
the  reaction  is  here  somewhat  disturbed  by  the  occurrence  of 
hydrogenation,  but  this  drawback  is  not  experienced  when  the 
potassium  is  replaced  by  sodamide.  A  reaction  does  not  occur 
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when  ethyl  benzoate  is  added  to  finely  divided  sodamide  covered 
with  ether,  but  the  gradual  introduction  of  ethyl  acetate  causes 
vigorous  evolution  of  ammonia;  the  precipitate  contains  sodium 
benzoate,  sodium  acetate,  and  benzamide,  but  the  isolation  of 
ketenacetal  from  the  filtrate  is  difficult.  The  accomplishment  of 
the  latter  depends  on  the  observation  that  the  decomposition  of 
the  sodium  salt  can  be  effected  more  conveniently  by  means  of 
water  than  by  spontaneous  fission  in  ethereal  suspension ;  the 
use  of  ethyl  benzoate  and  ether  is  thereby  rendered  unnecessary, 
and  it  is  more  practical  to  operate  with  ethyl  acetate  alone,  the 
excess  of  which  plays  the  part  of  solvent.  Powdered  sodamide  is 
therefore  added  in  small  portions  to  freshly  distilled  ethyl  acetate 
cooled  in  a  powerful  freezing  mixture ;  after  some  hours,  the 
temperature  is  allowed  to  rise  to  20°.  The  product  is  diluted  with 
ether  and  gently  warmed  on  the  water-bath,  after  which  the 
solvent  and  unchanged  ethyl  acetate  are  removed  in  a  vacuum. 
The  residual  salt  is  gradually  added  to  a  small  quantity  of  water 
at  20°,  whereupon  sodium  acetate  separates  gradually.  The 
ketenacetal  is  extracted  from  the  filtrate  with  ether.  It  is  a  volatile 
liquid  with  a  faint  ethereal  odour,  b.  p.  77*5 — 78°/760  mm.,  d22 
0*7938,  [BLfal  32*54,  [BL]f>  32*65,  [BL]f  33*05.  It  is  readily  oxidised 
by  alkaline  permanganate  and  rapidly  decolorises  bromine  dissolved 
in  carbon  tetrachloride.  It  is  comparatively  stable  towards  alkali 
hydroxide,  but  is  decomposed  by  mineral  acids  into  ethyl  acetate 
and  ethyl  alcohol.  It  reacts  very  readily  in  ethereal  solution  with 
the  alkali  metals  or  their  amides.  Its  relationship  to  the  keten- 
acetals  appears  to  be  purely  formal,  since  it  differs  widely  in  its 
properties  from  substances  such  as  acroleinacetal  and  behaves 
rather  as  unsaturated  ether.  H.  W. 

Trihalogenmethyl  Reactions.  IV.  Reaction  of  Trichloro¬ 
acetic  Acid  with  Copper.  Howard  Waters  Doughty  and 
Benjamin  Freeman  (J.  Amer.  Chem.  Soc.y  1922,  44,  636 — 645; 
cf.  A.,  1918,  i,  57;  1919,  i,  513;  1921,  ii,  414). — When  ethyl  tri- 
chloroacetate  is  warmed  on  a  water-bath  with  copper  powder,  it 
gives  diethyl  tetrachlorosuccinate ,  b.  p.  156°/13  mm.  Attempts  to 
hydrolyse  the  ester  were  not  successful.  Trichloroacetic  acid 
reacts  very  vigorously  with  copper  powder,  but  tetrachloro- 
succinic  acid  could  not  be  isolated  in  the  pure  state,  only  its  aniline 
salt,  m.  p.  149 — 150°  (corr.)  being  prepared.  In  benzene  or  water 
as  solvent,  trichloroacetic  acid  reacts  with  copper,  giving  a  good 
yield  of  dichloroacetic  acid  and  this  method  is  recommended  as  a 
means  of  preparing  dichloroacetic  acid  in  any  desired  quantity. 

There  is  some  indication  that  these  reactions  involve  the  forma¬ 
tion  of  a  relatively  unstable  intermediate  compound  in  which 
copper  is  directly  linked  to  carbon,  and  that  the  course  of  the 
reaction  is  determined  by  the  manner  in  which  the  copper  is 
eliminated  from  this  intermediate  compound.  W.  G. 

The  a-Alkyl-levulic  Acids.  H.  Gault  and  T.  Salomon  ( Compt . 
rend.,  1922,  174,  754 — 756). — a-Alkyl-levulic  acids  may  readily 
be  prepared  by  the  following  series  of  reactions.  The  sodium 
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derivative  of  diethyl  malonate  reacts  with  bromoacetone  in  ether 
to  give  diethyl  acetonylmalonate,  C0Me,CH2‘CH(C02Et)2J  b.  p. 
150°/20  mm.,  giving  a  phenylhydrazone,  m.  p.  108 — 109°,  and  a 
semicarhazone ,  m.  p.  125 — 127°.  At  the  same  time,  a  certain 
amount  of  ethyl  ethanetetracarboxylate  is  also  formed.  The 
sodium  derivative  of  the  acetonylmalonic  ester  readily  condenses 
with  alkyl  iodides  to  give  alkylacetonylmalonic  esters,  of  which 
the  following  are  described  :  Ethyl  ethylacetonylmalonate ,  giving  a 
phenylhydrazone ,  m.  p.  99 — 100° ;  and  ethyl  isobutylacetonylmalonate , 
giving  a  phenylhydrazone ,  m.  p.  72 — 73°.  These  esters  saponify 
more  or  less  readily,  giving  the  free  acids.  Ethylacetonylmalonic 
acid ,  m.  p.  122 — 123°,  gives  a  phenylhydrazone ,  m.  p.  136 — 137°, 
but  the  isobutyl  acid  was  not  obtained  pure  owing  to  the  difficulty 
of  removing  the  second  ester  group.  The  free  acids,  when  heated, 
readily  lose  a  molecule  of  carbon  dioxide,  giving  the  corresponding 
a-alkyl-levulic  acid,  and  the  ester  acids  also  lose  carbon  dioxide, 
giving  ethyl  a-alkyl-levulates.  W.  G. 

Diglycollic  Acid  or  Anhydroglycollic  Acid.  Richard 
Anschutz  and  Siegfried  Jaeger  (Ber.,  1922,  55,  [B],  670 — 679).— 
In  connexion  with  the  recent  publication  by  Sido  (A.,  1921,  i,  447) 
on  cyclic  imide  ethers  of  diglycollic  acid  as  sweetening  agents,  the 
authors  describe  a  series  of  similar  products. 

The  following  diglvcollarylamic  acids  are  prepared  by  treating 
a  solution  of  diglycollic  anhydride  in  chloroform  with  an  equivalent 
quantity  of  the  requisite  amine  dissolved  in  the  same  solvent. 
Diglycollanilic  acid,  m.  p.  118° ;  diglycoll- o-,  -m-,  and  -p-toluidic  acids , 
slender  needles,  m.  p.  120°,  needles,  m.  p.  131 — 132°,  and  leaflets 
or  long  needles,  m.  p.  148°,  respectively;  diglycoll-p-xylidic  acid , 
flat  plates,  m.  p.  106° ;  diglycoll-as-m-xylidic  acid ,  slender  needles, 
m.  p.  116 — 117°;  diglycoll-l  :  2  :  4  :  5-\j/-cumidic  acid,  slender 
needles,  m.  p.  133 — 135°;  diglycoll- v.-naphthalidic  acid ,  needles, 
m.  p.  165° ;  diglycoll-^-naphthalidic  acid,  microscopic  needles, 
m.  p.  153°.  Treatment  of  the  arylamidic  acids  with  boiling  acetyl 
chloride  results  in  the  formation  of  the  corresponding  arylimides, 
of  which  the  following  are  described  :  diglycollanil,  m.  p.  195° ; 
o-tolil,  m.  p.  126°;  ra-tolil,  m.  p.  114°;  p-tolil,  m.  p.  180°; 
diglycoll -p-xylil ,  flat,  hexagonal  plates,  m.  p.  127°;  diglycoll- as-m- 
xylil,  needles,  m.  p.  102°;  diglycoll- cc-naphthil,  m.  p.  176°;  diglycoll- 
$-naphthil,  four-sided  rods,  m.  p.  172*5°. 

Diglycollic  anhydride  is  converted  by  hydrazine  into  the  hydr- 
azidic  acid,  NH2*NH*C0*CH2*0’CH2*C02H,  slender  needles,  m.  p. 
113 — 114°;  the  corresponding  hydrazine  and  silver  salts  have  been 
prepared. 

Methyl  diglycollate,  b.  p.  130° /13  mm.,  m.  p.  36°,  is  prepared 
by  dissolving  diglycollic  anhydride  in  an  excess  of  methyl  alcohol 
and  subsequently  saturating  the  mixture  with  hydrogen  chloride. 
Methyl  hydrogen  diglycollate ,  a  colourless,  viscous  liquid  which 
solidifies  in  a  freezing  mixture,  b.  p.  173 — 174°/12  mm.,  is  pre¬ 
pared  from  the  anhydride  and  methyl  alcohol  and  is  converted 
by  thionyl  chloride  into  the  corresponding  chloride,  a  mobile  liquid, 
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b.  p.  107— 108°/12  mm.,  114 — 115°/15  mm.,  from  which  the  follow¬ 
ing  derivatives  are  prepared  :  anilide ,  a  pale  yellow  oil,  b.  p.  175 — 
180°;  o-toluidide,  a  yellow  liquid,  b.  p.  185°/13  mm.;  p -toluidide, 
slender,  colourless  needles,  m.  p.  41°.  The  chloride  is  transformed 
by  silver  cyanide  into  the  corresponding  cyanide , 

C02Me-CH2-0-CH2-C0-CN, 

a  colourless,  heavy  liquid,  b.  p.  165 — 170°/16  mm.,  which  is  hydro¬ 
lysed  by  fuming  hydrochloric  acid  at  the  atmospheric  temperature 
to  the  acid ,  C02H-CH2-0-CH2-C0*C02H,  m.  p.  129—130°,  b.  p. 
160°/13  mm. ;  the  silver  salt  of  the  latter  is  described.  H.  W. 

The  Reaction  between  s-Dichlorodimethyl  Ether  and 
Ethyl  Malonate.  Arthur  W.  Dox  and  Lester  Yoder  (J. 
Amer.  Chem.  Soc.,  1922,  44,  649 — 650). — Dichlorodimethyl  ether 
reacts  with  the  sodium  salt  of  ethyl  malonate  to  give  ethyl  propan- 
accyy-tetracarboxylate  together  with  some  methylene  dimethyl 
ether  (cf.  Kamm  and  Waldo,  this  vol.,  i,  105).  It  is  probable 
that  in  this  reaction  the  sodium  functions  as  sodium  ethoxide 
and  not  as  the  sodium  salt  of  ethyl  malonate,  the  reaction  occurring 
in  three  stages. 

CH2Cl*OCH2Cl  +NaOEt— CHoCl-0*CHo*0Et  +NaCl 

CH9Cb0-CH2-0Et+Na0Et=Et0-CH2-0Et+CH20+NaCl 

CH;0+2CH2(C02Et)o=CH2rCH(C02Et)2]2+H20. 

W.  G. 

Sulphur  in  Proteins.  I.  The  Effect  of  Acid  Hydrolysis 
on  Cystine.  Walter  Fred  Hoffman  and  Ross  Aiken  Gortner 
(J.  Amer.  Chem.  Soc.,  1922,  44,  341 — 360). — Pure  cystine,  crystal¬ 
lising  in  hexagonal  plates,  was  boiled  for  varying  lengths  of  time 
up  to  one  hundred  and  ninety-two  hours  with  20%  hydrochloric 
acid.  The  analytical  data  indicate  that  cystine  is  only  slowly 
decomposed  or  destroyed  during  prolonged  boiling  with  20% 
hydrochloric  acid  and  there  would  not  be  any  appreciable  decom¬ 
position  during  an  ordinary  protein  hydrolysis.  During  the  one 
hundred  and  ninety- two  hours’  boiling  there  was  but  little  decarb¬ 
oxylation.  Similarly,  the  sulphur  of  the  cystine  was  not  eliminated 
to  any  appreciable  extent.  A  small  amount  of  hydrogen  sulphide 
was  evolved,  some  elementary  sulphur  separated,  but  no  sulphates 
were  formed,  and  about  90%  of  the  original  sulphur  was  still 
unchanged  and  un oxidised  at  the  end  of  the  period  of  boiling. 
The  amount  of  cystine  precipitable  by  phosphotungstic  acid 
decreased  rapidly  during  the  first  forty-eight  hours  of  boiling, 
after  which  it  remained  practically  constant.  The  nitrogen  of 
the  cystine  was  not  appreciably  changed  during  the  boiling.  The 
amount  of  total  nitrogen  remained  constant,  the  amount  of  amino - 
nitrogen  slowly  decreased  and  there  was  a  corresponding  slowly 
progressive  increase  in  the  amount  of  ammonia  nitrogen.  The 
optical  rotation  of  the  cystine  solution  rapidly  fell  during  the 
boiling  to  complete  inactivity  at  the  end  of  ninety-six  hours. 
From  the  residual  hydrolysate  an  isomeric  cystine  was  isolated. 
It  crystallised  in  small,  microscopic  prisms  and  differed  in  its 
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physical  and  chemical  properties  from  the  original  cystine.  It 
was  approximately  2-5  times  as  soluble  in  water,  and  its  phospho- 
tungstate  was  four  times  as  soluble.  It  was  optically  inactive. 
A  number  of  derivatives  of  the  two  forms  of  cystine  were  pre¬ 
pared,  and  in  every  instance  the  isomeric  derivatives  possessed 
different  properties  from  those  prepared  from  the  natural  “  plate  ” 
cystine.  The  authors  suggest  that  this  isomeric  cystine  which 
they  have  isolated  is  identical  with  that  synthesised  by  Fischer 
and  Raske  (A.,  1908,  i,  325)  and  by  Erlenmeyer  and  Stoop  (A., 
1905,  i,  119),  and  that  the  “  plate  ”  cystine  obtained  by  protein 
hydrolysis  has  never  been  synthesised.  W.  G. 

Resolution  of  Hydroxy  aspartic  Acids  [Aminohydroxysuc- 
cinic  Acids]  into  Optically  Active  Forms.  H.  D.  Dakin  (J. 
Biol.  Chem .,  1922,  50,  403 — 411). — Resolution  of  the  anti-acid 
(cf.  this  vol.,  i,  143)  was  effected  by  fractional  crystallisation 
of  its  strychnine  and  quinine  salts,  which  yielded  strychnine 
d-&nti-aminohydroxysuccinate  (4H20,  [a]'2,]  —19*1°)  and  quinine 
l-anti-aminohy dr oxy succinate  (4H20,  [a]'2?  —95-5°),  respectively. 
By  regeneration  of  the  acids  from  these  salts,  d-anti -aminohydroxy- 
succinic  acid,  wedge-shaped  prisms,  [a]]]  +12*1°,  and  1-anti -amino- 
hydroxy  succinic  acid,  wTedge-shaped  prisms,  [a]]?  —  1T9°,  were 
obtained.  Both  active  forms  gave  mesotartaric  acid  on  treat¬ 
ment  with  nitrous  acid,  whilst  heating  with  water  at  125°  pro¬ 
duced  a  partial  conversion  into  the  inactive  para- acid.  Attempts 
to  resolve  the  para-acid  were  unsuccessful.  Fractional  crystallisa¬ 
tion  of  the  following  alkaloid  salts  :  strychnine  (3H20,  prisms, 
[a]g  “23-2°),  cinchonine  (aq.,  hexagonal  prisms,  [oc]g  +122-5°), 
brucine  (4H20,  thin  plates,  [a]g  —23*4°),  quinine  (2H20,  felted 
needles,  [a]g  —116°),  and  the  action  of  Penicillium  glaucum  on  the 
sodium  salt,  were  tried  but  without  result.  A  partial  resolution 
appeared  to  be  effected  by  fermenting  yeast,  the  laevo-acid  being 
preferentially  consumed.  The  amount  of  resolution,  however,  was 
too  small  to  render  possible  the  isolation  of  the  active  acid. 

From  an  investigation  of  the  products  obtained  by  the  tryptic 
digestion  of  casein  it  is  concluded  that  aminohydroxysuccinic  acid 
does  not  occur  in  this  protein  (cf.  Skraup,  A.,  1904,  i,  539)? 

E.  S. 

Preparation  of  Acetaldehyde  and  Acetic  Acid.  A.  Wohl 
(Brit.  Pat.  154579. — In  the  catalytic  hydration  of  acetylene  to 
acetaldehyde,  mercury  salts  may  be  replaced  by  salts  of  heavy 
metals  which  are  not  appreciably  volatile  and  are  not  transformed 
into  oxides  at  temperatures  below  a  red  heat.  The  best  results  are 
obtained  with  basic  zinc  salts  deposited  on  pumice  and  maintained 
at  about  360°,  the  basic  vanadate  being  preferably  employed,  but 
the  molybdate  or  chromate  may  be  used,  as  also  may  the  correspond¬ 
ing  salts  of  copper,  cobalt,  nickel,  or  cadmium,  but  not  with  such 
good  results.  The  acetylene  is  mixed  with  a  considerable  excess 
of  air  and  steam,  and  under  favourable  conditions  75 — 80%  of  the 
theoretical  yield  of  acetaldehyde  together  with  5%  of  acetic  acid  are 
obtained.  G.  F.  M. 
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Synthesis  and  Properties  of  a  5-Hydroxy  aldehyde.  Burck- 
hardt  Helferich  and  Theodor  Malkomes  ( Ber .,  1922,  55,  [B\ 
702—708). — S-Hydroxyhexaldehyde  has  been  synthesised  in  a 
manner  similar  to  that  used  previously  for  y-hydroxyvaleraldehyde 
(Helferich,  A.,  1920,  i,  11).  Like  the  y-hydroxyaldehydes  de¬ 
scribed  previously,  the  new  aldehyde  appears  to  be  stable  in  the 

cyclic  form,  CH2< CH(OH) ^ © ’  but  to  Pass  readily  in  the 

course  of  various  reactions  into  the  true  aldehyde  form, 
OH*CHMe*CH2*CH2*CH2*CHO.  The  observations  appear  to  be  of 
considerable  importance  for  the .  chemistry  of  the  sugars,  since 
the  possibility  of  the  formation  of  1  :  5-rings  (in  place  of  the 
generally  assumed  1  :  4-structures)  must  be  taken  into  account. 

A5-Hexenoic  acid  is  prepared  from  cyclohexanone  oxime  by 
Wallach’s  method  (a  lactone ,  C6H10O2,  b.  p.  96-5 — 97-5°/15  mm., 
is  obtained  as  by-product)  and  is  converted  by  thionyl  chloride 
into  h$-hexenoyl  chloride ,  a  colourless,  mobile  liquid,  b.  p. 
49° /1 7  mm.,  d \8  1-0113,  ft}?'0  1-4471.  The  latter  is  transformed  by 
magnesium  methyl  iodide  into  methyl  As-amylenyl  ketone, 
CH2!CH*CH2*CH2*CH2*COMe,  a  colourless  liquid  of  unpleasant 
odour,  b.  p.  41— 43°/10  mm.,  d\8  0-8673,  ftp  1*4350  (semicarbazone, 
aggregates  of  needles,  m.  p.  108°),  which  is  reduced  to  methyl-h^- 
amylenyl-carbinol ,  a  colourless  liquid,  b.  p.  64 — 65° /1 3  mm.,  d{8'0 
0-8484,  ft}?'0  1-4387.  Ozonisation  of  the  latter  and  subsequent 
reduction  of  the  ozonide  in  ethereal  solution  with  zinc  dust  and 
glacial  acetic  acid  give  5 -hydroxy -n-hexaldehyde  (or  6- hydroxy-2 
methyltetrahydropyran ,  b.  p.  7i — 78° /II  mm.,  d\8  1-0065,  ft}? 0  1-4452. 
The  cyclic  structure  of  the  aldehyde  is  established  by  its  physical 
constants  and  the  observation  that  it  reduces  ammoniacal  silver 
solution  and  colours  magenta -sulphurous  acid  solution  gradually.  It 
gives  a  p -bromophenylhydrazone,  small,  pale  yellow  needles,  m.  p. 
85°  (slight  decomp.),  and  is  oxidised  by  silver  oxide  in  the  presence 
of  water  to  S-hydroxy-ft-hexoic  acid.  It  is  converted  by  methyl 
alcoholic  hydrogen  chloride  (1%)  into  Q-methoxy-2-methyltetrahydro - 
pyran,  a  colourless,  mobile  liquid  with  an  odour  of  peppermint, 
b.  p.  71*5 — 76°/110  mm.,  d \8  0-9232,  ft}?  1*4211.  The  latter  does 
not  reduce  Fehling’s  or  ammoniacal  silver  solutions,  and  does  not 
appear  to  be  hydrolysed  by  emulsin  or  a-glucosidase  from  yeast. 

H.  W. 

Preparation  of  Aldehydes  from  Acid  Chlorides.  V.  (Di¬ 
aldehydes.  II.)  Synthesis  of  Decanedial.  Karl  W.  Rosen- 
mtjnd,  Fritz  Zetzsche,  and  Fl.  Enderlin  (Ber.,  1922,  55,  [B], 
609 — 612;  cf.  A.,  1921,  ii,  320;  this  vol.,  i,  39).  Decanedial 
(sebacic  dialdehyde ),  C8H16(CHO)2,  is  prepared  in  at  least  80% 
yield. by  the  action  of  hydrogen  on  a  solution  of  sebacyl  chloride 
in  xylene  at  150°  in  the  presence  of  palladised  kieselguhr  and 
“sulphured”  quinoline;  it  is  a  colourless,  oily  liquid  with  a 
pleasant  odour,  b.  p.  142°/15  mm.,  which  polymerises  rapidly  «to 
a  vitreous  form.  Both  varieties  give  the  usual  aldehydic  reactions 
with  Fehling’s  solution,  magenta-sulphurous  acid  and  ammoniacal 


i.  432 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


silver  solution.  The  sodium  hydrogen  sulphite  compound  and  the 
barium  salt,  C8H16(CH!N*C10H6,SO3)2Ba,  formed  from  the  aldehyde 
and  barium  naphthionate,  are  described.  The  aldehyde  yields  a 
di-p-nitrophenylhydrazone ,  tile-red  crystals,  m.  p.  104 — 107°  (decomp, 
after  softening  at  about  95°),  and  a  dioxime ,  slender,  colourless 
needles,  m.  p.  124 — 127°  (corr.)  after  previous  softening;  the 
latter  does  not  appear  to  be  identical  with  the  similar  compound 
described  by  von  Braun  and  Sobecki  (A.,  1911,  i,  830).  H.  W. 

Spontaneous  Condensation  of  Ethoxyacetone  ;  Formation 
of  the  Corresponding  Aldol,  ae-Diethoxy-p-methylpentan- 
p-ol-S-one.  Victor  Daudel  (Bull.  Soc .  chim .,  1922,  [iv],  31, 
265 — 268). — Ethoxyacetone,  as  prepared  by  the  action  of  magnesium 
methyl  bromide  on  ethoxyacetonitrile,  slowly  undergoes  condensa¬ 
tion  on  keeping,  probably  due  to  traces  of  ammonia  present. 
The  principal  product  is  cLz-diethoxy-ft-methylpentan-fi-ol-S-one, 
OEt,CH2*CO,CH2*CMe(OH),CH2*OEt,  b.  p.  126 — 128° /21  mm. ; 
d°  1*011.  The  condensation  is,  however,  more  complex  and 
resinous  products  are  formed  which  could  not  be  identified.  A 
compound ,  b.  p.  170 — 180°/16  mm.;  d°  1*0164,  was  isolated. 

W.  G. 

Influence  of  Sodium  Chloride  on  the  Mutarotation  of 
Dextrose  in  Alkaline  Solution.  I  and  II.  Hans  Mursch- 
hauser  ( Biochem .  Z.,  1922,  128,  215 — 228,  229 — 244). — I.  In 
A /2000-sodium  carbonate  solution  the  velocity  of  mutarotation 
of  dextrose  solutions  is  retarded  by  the  presence  of  sodium  chloride. 
The  retardation  is  proportional  to  the  square  root  of  the  concen¬ 
tration  of  the  sodium  chloride. 

II.  The  velocity  constants  of  the  mutarotation  of  dextrose  at 
20*4°  have  been  determined  in  aqueous  solution,  in  2 A-  and 
4A-sodium  chloride  solution,  in  increasing  concentrations  of  hydro¬ 
chloric  acid  from  0*046  to  0*54%  and  in  2 A-  and  4A-sodium  chloride 
solutions  containing  increasing  amounts  of  hydrochloric  acid  from 
0-046  to  0*54%.  All  follow  the  unimolecular  law,  and  although 
at  concentrations  of  acid  below  0*089%,  2 N-  and  4iY-sodium 
chloride  lower  the  velocity  of  mutarotation  compared  with  hydro¬ 
chloric  acid  solutions  below  0-089%,  yet  in  all  cases  the  velocity 
constants  of  the  mutarotation,  whether  in  hydrochloric  acid  solu¬ 
tion  alone  or  in  2A-  or  4Ar-sodium  chloride,  increase  proportionally 
to  the  concentration  of  hydrochloric  acid.  H.  K. 

The  Law  Governing  the  Constants  of  Mutarotation  of 
Dextrose  and  the  Concentration  of  Acid.  Hans  Mursch- 
hauser  ( Biochem .  Z.,  1922,  128,  245 — 250). — It  has  been  shown 
(preceding  abstract)  that  at  constant  temperature  the  increase  in 
the  velocity  constant  of  the  mutarotation  of  dextrose  in  the 
presence  of  increasing  amounts  of  hydrochloric  acid  is  proportional 
to  the  concentration  of  the  acid,  Ahci — Ah2o— 48*5  Cnci  at  20*4°. 
If,  however,  the  velocity  constant  in  the  presence  of  hydrochloric 
acid,  Ahcu  be  divided  by  the  square  root  of  the  concentration  of 
the  hydrochloric  acid  (or  the  hydrogen-ion  concentration),  another 
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constant  is  obtained.  The  first  equation  given  enables  either  the 
strength  of  a  hydrochloric  acid  solution  from  the  velocity  constant 
or  the  reverse  to  be  determined.  H.  K. 

The  Formation  of  Formic  Acid  during  the  Decomposition 
of  Dextrose  in  Alkaline  Solution.  H.  I.  Waterman  and 
M.  J.  van  Tussenbroek  ( Chem .  WeeJcblad,  1922,  19,  135 — 136). — 
Solutions  of  dextrose  in  N- sodium  hydroxide  solution  containing 
barium  hydroxide  were  treated  with  ordinary  air  and  with  air 
containing  ozone.  In  all  cases  formic  acid  w~as  formed;  10  grams 
of  dextrose  after  one  hundred  and  forty-two  and  a  half  hours 
yielded  T66  grams  of  the  acid.  No  carbon  dioxide  was  formed 
except  when  the  temperature  was  kept  below  normal.  S.  I.  L. 

The  Function  of  Phosphates  in  the  Oxidation  of  Dextrose 
by  Hydrogen  Peroxide.  Arthur  Harden  and  Francis 
Robert  Henley  (Biochem.  J.,  1922,  16,  143 — 147). — The  chief 
function  of  phosphates  in  the  oxidation  of  dextrose  by  hydrogen 
peroxide  appears  to  be  the  regulation  of  the  hydrogen-ion  con¬ 
centration  as  other  buffer  mixtures  (NaHC03+C02;  Na2HAs04  + 
NaH2As04;  NaC2H302;  K2HP04+KH2P04)  can  replace  the 

phosphates.  Hydrogen  peroxide  is  more  stable  in  presence  of 
phosphates  than  at  the  same  Pn  in  their  absence.  W.  0.  K. 

Preparation  of  Mannose.  E.  P.  Clark  (J.  Biol.  Chem .,  1922, 
51,  1 — 2). — The  method  described  is  simpler  and  gives  better 
yields  than  those  of  Hudson  and  Sawyer  (A.,  1917,  i,  321)  and  of 
Horton  (J.  Ind .  Eng.  Cliem.,  1921,  13,  1040).  Sifted  ivory-nut 
shavings  are  added  to  ten  times  their  weight  of  boiling  1%  sodium 
hydroxide  and  left  for  half  an  hour  with  occasional  stirring.  They 
are  then  thoroughly  washed  with  water  and  dried.  The  material 
(500  grams)  so  obtained  is  mixed  with  an  equal  weight  of  75% 
sulphuric  acid  and  left  for  a  day,  after  which  the  resulting  mass 
is  dissolved  in  water,  diluted  to  5i  litres,  and  boiled  for  two  and 
a  half  hours.  The  solution  is  then  neutralised  with  barium  car¬ 
bonate  paste  and  filtered  through  a  thin  layer  of  active  carbon, 
the  last  traces  of  barium  being  removed  by  adding  a  few  c.c.  of 
dilute  sulphuric  acid  and  again  filtering.  The  filtrate  is  concen¬ 
trated  until  it  contains  87 — 88%  of  total  solids,  mixed  with  an 
equal  volume  of  glacial  acetic  acid,  seeded,  and  frozen.  Finally, 
it  is  allowed  to  thaw  slowly  in  a  refrigerator,  when  crystallisation 
of  the  mannose  takes  place.  E.  S. 

Crystalline  Chlorotetra-acetylmannose.  D.  H.  Brauns  (J. 
Amer.  Chem.  Soc .,  1922,  44,  401 — 406 ;  cf .  Fischer  and  Hirschberger, 
A.,  1889,  480,  687). — Chlorotetra-acetylmannose  was  obtained  in  a 
crystalline  form  by  applying  the  method  of  von  Arlt  (cf.  A.,  1901, 
i,  369).  Phosphorus  pentachloride  was  allowed  to  act  on  (3-penta- 
acetylmannose  in  the  presence  of  aluminium  chloride  in  chloroform. 
The  product  was  obtained  in  crystals,  m.  p.  81°;  [a]'g  +89*50°. 
With  methyl  alcohol  and  silver  carbonate,  chlorotetra-acetyh 
mannose  gives  a  mixture  of  methyltetra-acetylmannoses,  thus 
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resembling  in  this  respect  bromotriacetylrhamnose,  but  differing 
from  the  corresponding  derivatives  of  dextrose  and  galactose. 

W.  G. 

The  Constitution  of  Polysaccharides.  J.  J.  Lijnst  Zwikker 
( Rec .  trav.  chim .,  1922,  41,  152). — A  correction  is  made  in  the 
formulae  given  in  the  author’s  paper  (this  vol.,  i,  230) ;  it  is  main¬ 
tained  that  it  necessitates  no  change  in  the  suggested  molecular 
structure.  H.  J.  E. 

New  Observations  on  the  Constitution  of  the  Carbohydrates. 

L.  de  Hoop  ( Chem .  Weekblad,  1922, 19,  106 — 107). — The  conclusions 
of  Karrer,  based  on  methylation  and  acetylation,  that  the  starch 
molecule  is  really  simpler  than  the  earlier  molecular-weight  deter¬ 
minations  (5,000  to  20,000)  indicate,  are  criticised  as  being  based 
on  insufficient  evidence.  S.  I.  L. 

Preparation  of  Inulin,  with  Special  Reference  to  Artichoke 
Tubers  as  a  Source.  J.  J.  Willaman  ( J .  Biol.  Chem.,  1922, 
51,  275 — 283). — The  ground  and  washed  tubers  are  boiled  for 
fifteen  to  twenty  minutes  with  water  containing  calcium  carbonate 
(1,300  c.c.  of  water  and  30  grams  of  calcium  carbonate  to  each 
kilo.)  and  the  juice  is  then  expressed  in  a  press.  After  repeating 
the  process  on  the  residue,  the  combined  extracts  are  clarified  by 
means  of  lead  acetate,  any  excess  of  the  latter  being  removed  by 
addition  of  ammonium  oxalate.  The  clear  liquid  is  then  evaporated 
until  it  contains  40 — 60%  of  solids,  cooled  slowly,  and  maintained 
at  0 — 5°  for  crystallisation.  Recrystallisation  from  water  is 
repeated  until  the  specific  rotation  reaches  —38°  or  —39°.  A  study 
of  the  optical  rotation  during  successive  recrystallisations  confirms 
the  view  that  inulin  is  a  mixture  of  substances.  Artichoke  tubers 
are  not  a  good  source  of  true  inulin.  E.  S. 

Alleged  Adsorption  of  Alumina  from  Aluminium  Sulphate 
Solutions  by  Cellulose.  Alfred  Tingle  (J.  Ind.  Eng.  Chem., 
1922,  14,  198 — 199). — Neither  acid- washed  filter-paper  nor  well- 
washed  bleached  sulphite  pulp  removes  any  analytically  appreciable 
amounts  of  alumina  from  a  basic  solution  of  aluminium  sulphate, 
and  the  observed  withdrawal  of  alumina  from  solutions  of  the 
sulphate  in  presence  of  cellulose  is  due  to  chemical  precipitation 
by  non-cellulose  material  present  as  an  impurity.  In  no  case 
could  adsorption  of  alumina  by  cellulose  of  reasonable  purity  be 
observed.  Methods  of  investigation  which  depend  on  attempts 
to  separate  aluminium  salts  from  cellulose  by  repeated  washing 
can  only  be  employed  when  great  caution  is  used  as  to  the  nature 
of  the  materials,  and  when  basic  solutions  are  in  question  they  can 
never  be  trusted,  as  mere  dilution  of  a  basic  aluminium  sulphate 
solution  will  cause  precipitation.  G.  F.  M. 

Action  of  Iodine  on  Celluloses,  Silk,  and  Wool.  J.  Huebner 
and  J.  N.  Sinha  (J.  Soc.  Chem.  Ind.,  1922,41,  93 — 94t). — Celluloses, 
natural  and  artificial  silk,  wool,  and  other  like  substances  give 
varying  but  appreciable  yields  of  iodoform  when  treated  with 
dilute  aqueous  solutions  of  iodine  and  potassium  iodide.  The 
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reaction  was  most  marked  with  poplar  wood  cellulose,  and  by  dis¬ 
tilling  with  steam  poplar  cellulose  pulp  to  which  iodine  and  sodium 
hydroxide  had  been  added  pure  iodoform  was  readily  obtained. 
The  operation  could  be  repeated  and  even  after  twenty  successive 
treatments  appreciable  yields  of  iodoform  were  obtained.  The 
results  seem  to  indicate  that  the  amount  of  iodoform  produced  has 
some  definite  relation  to  the  solubility  of  the  different  celluloses 
in  alkali  hydroxide  solutions.  G.  F.  M. 

Effect  of  Water  and  certain  Organic  Salts  on  Celluloses. 

J.  Huebner  and  F.  Kaye  (J.  Soc.  Ckem.  Ind .,  1922,  41,  94t). — 
Distilled  water  in  which  purified  cotton  or  cellulose  has  been  soaked 
at  35°  for  twenty-four  hours  readily  gives  a  silver  mirror  and  the 
characteristic  aldehyde  reaction  with  rosaniline,  whilst  if  it  is 
steeped  in  sodium  acetate  solution  under  similar  conditions  the 
amount  of  aldehyde  produced  is  so  considerable  that  it  can  be 
separated  by  distillation.  If  the  cotton  is  merely  placed  over 
distilled  water  in  a  closed  vessel  for  several  days,  the  water,  without 
having  come  into  contact  with  the  cellulose,  contains  traces  of 
aldehydic  substances.  If  cellulose  or  starch  remains  for  several 
days  in  contact  with  distilled  water  at  35°  to  which  sodium  acetate 
and  resorcinol  have  been  added,  the  solution  becomes  fluorescent 
and  aldehydic  substances  can  be  separated  by  distillation,  whilst 
the  addition  of  lead  acetate  to  the  residue  after  distillation  causes 
a  greyish -brown  precipitate.  When  cellulose  is  steeped  in  water 
there  is  a  rise  of  temperature  accompanied  by  a  contraction  of 
the  total  volume.  G.  F.  M. 

Polysaccharides.  XIV.  The  Amyloses.  P.  Karrer  and 
Elisabeth  Burklin  (Helv.  Chim.  Acta ,  1922,  5,  181 — 187 ;  cf. 
this  vol.,  i,  229). — The  behaviour  of  Pringsheim’s  “  triamylose  ” 
towards  acetyl  bromide  at  0 — 5°  is  similar  to  that  of  oc-diamylose 
and  p-hexamylose,  since  it  furnishes  the  same  quantities  of  aceto- 
bromomaltose  and  heptacetylmaltose  as  the  corresponding  amount 
of  maltose.  No  glucose  could  be  detected  among  the  products. 
“  Triamylose  55  is  therefore  either  a  simple  or  a  polymeric  form  of 
maltose  anhydride.  Its  identity  with  p-hexamylose  is  established 
by  a  comparison  of  their  solubilities,  specific  rotatory  powers, 
crystalline  form,  contents  of  water  of  crystallisation,  indifference 
to  pancreatic  juice,  and  compounds  with  sodium  hydroxide.  So 
far,  therefore,  all  methods  of  degrading  starch  have  furnished 
either  maltose  or  simple  or  polymeric  forms  of  its  anhydride. 
Also  the  fact  that  the  acetylation  of  p-hexamylose  with  acetic 
anhydride  and  zinc  chloride  proceeds  without  depolymerisation 
opens  up  the  possibility  of  avoiding  such  degradation  in  the  cases 
of  starch,  cellulose,  etc.,  in  which  more  or  less  complete  breaking 
down  has  hitherto  been  accepted.  J.  K. 

Polysaccharides.  XV.  Constitution  of  Diamylose  and  of 
the  Anhydro-sugar  (Cellosan)  of  Cellulose.  P.  Karrer  and 
Alex.  P.  Smirnov  (Helv.  Chim.  Acta ,  1921,  5,  187 — 201 ;  cf. 
preceding  abstract). — Treatment  of  penta-acetyl-glucose  with 
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phosphorus  pentabromide  (5  parts)  for  twelve  minutes  at  100° 
yields  considerable  amounts  of  tetraceto-l-bromoglucose,  but  no 
1  :  6 -dibromo- derivative.  In  agreement  with  this,  the  same  product 
is  obtained  from  octa-acetylcellobiose,  whilst  from  octa- acetyl- 
maltose  aceto-1  :  6-dibromo-  and  aceto-l-bromo-glucose  are 
obtained.  From  acetylated  diamylose,  on  the  other  hand,  aceto- 
1  :  6-dibromoglucose,  unaccompanied  by  any  monobromo- deriv¬ 
ative,  is  produced.  Hence,  in  diamylose,  the  anhy dr o- oxygen 
atom  connects  the  1-  with  one  of  the  8-,  9-,  11-,  or  12-carbon  atoms 
of  the  maltose  molecule.  Since  starch  is  a  polymeric  diamylose, 
its  acetyl  derivative  also  furnishes  aceto-1  :  6-dibromoglucose  as 
sole  product.  “  Triacetyl- cellulose  ”  (Ost,  Z.  angew.  Ghent.,  1919, 
67)  behaves  similarly,  a  result  irreconcilable  with  the  view  that  the 
cellulose  molecule  consists  of  a  chain  or  cyclic  structure  of  eellobiose 
molecules,  but  in  accordance  with  its  conception  as  a  polymeric 
anhydrocellobiose  ( Cellulosechemie ,  1921,  2,  125).  This  anhydride, 
now  termed  cellosan,  must  therefore  have  the  constitution  (I). 
This  formula  at  once  explains  the  formation  of  2:3:  6-trimethyl- 
glucose,  instead  of  tetramethylglucose,  from  methylated  cellulose. 
Further,  it  also  represents  cellosan  as  an  anhydride  of  maltose 
(or  isomaltose),  so  that  its  degradation  may  occur  in  two  ways — 
to  eellobiose  or  to  maltose.  Hence  it  is  that  only  40 — 43%  (or, 
allowing  for  that  portion  which  suffers  further  degradation,  at 
most  50—60%)  of  aeetocellobiose  is  obtainable  by  acetolysis  of 
cellulose  (Karrer  and  Widmer,  A.,  1921,  i,  310;  Freudenberg, 
A.,  1921,  i,  400).  The  easy  hydrolysis  of  maltose  by  acids  explains 
the  failure  to  detect  its  formation  either  in  this  reaction  or  among 
the  products  of  the  action  of  acetyl  bromide  on  cellulose  (A.,  1921, 
i,  771).  Of  the  three  remaining  possible  formula?  for  diamylose, 
that  of  the  1 — 12  anhydride  (II)  is  alone  acceptable.  It  explains 


, - o - 1 

n^CH2-CH(OH)*CH-[CH(OH)]2-CH^n 
u<-CH*[CH(OH)]2*CH*CH(CH2*OH)^u 
t - o - 1 


f - u - , 

n^CH2-CH(OH)-CH-[CH(OH)]2-CH^n 

u<^CH-[CH(OH)]2*CH-CH(OH)*CH2^u 

i - o - 1 


(I.) 


(II.) 


the  complete  conversion  of  starch  and  diamylose  into  maltose, 
since  the  same  result  must  follow  from  the  rupture  of  either  of 
the  two  glucosidic  linkings.  Steric  influences  may  possibly 
influence  the  stabilities  of  diamylose  and  cellulose,  but  the  easier 
hydrolysis  of  the  former  is  adequately  explained  by  the  fact  that 
in  it  the  alcoholic  groups  concerned  in  the  glucosidic  linkings  are 
both  primary.  It  now  only  remains  to  determine  what  degrees 
of  polymerisation  of  cellosan  and  diamylose  are  respectively  repre¬ 
sented  by  cellulose  and  starch. 

The  aceto-mono-  and  -dibromo-glucoses  obtained  in  the  above 
reaction  are  always  accompanied  by  oily  products,  consisting 
probably  of  the  isomeric  acetodibromoglucoses,  the  formation  of 
which  is  to  be  anticipated,  other  bromination  (cf.  Brigl,  this  vol., 
i,  225)  and  decomposition  products,  and  also  undecomposed  disacch¬ 
aride  complexes.  J.  K. 
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Structure  and  Formation  of  the  Humic  Acids  and  Coal. 

J.  Marcusson  (Z.  angew.  Chem .,  1922,  35,  165 — 166;  cf.  this  vol., 
i,  326). — Polemical.  The  author  maintains  that  humic  acids 
contain  condensed  furan  and  benzene  rings  and  stand  in  close 
relationship  to,  if  they  are  not  identical  with,  the  synthetic  acids 
prepared  from  sugars.  Contrary  to  Eller’s  views  ( loc .  cit.),  these 
acids  are  carboxylic  acids,  as  are  also  most  probably  the  acids 
synthesised  by  Eller  from  phenols,  and  both  probably  contain  a 
dibenzofuran  nucleus.  Eller’s  acids  are,  however,  in  no  way 
identical  with  the  natural  humic  acids,  as  evidenced  by  their 
hydrogen  content  and  their  behaviour  towards  soda.  In  the 
conversion  of  humic  acids  into  brown  coal,  anhydride  formation 
accompanied  by  loss  of  carbon  dioxide  occurs,  and  this  so-called 
pyrohumic  acid  was  isolated  from  brown  coal  after  the  extraction 
of  the  humic  acids  with  ammonia  by  boiling  the  insoluble  residue 
with  10%  sodium  hydroxide,  and  the  lesser  number  of  carboxyl 
groups  found  expression  in  the  lower  saponification  value,  253, 
compared  with  300  for  humic  acid.  In  coal  formation,  the  author 
considers  that  cellulose  as  well  as  lignin  plays  a  part,  and  although 
a  portion  is  undoubtedly  destroyed  by  bacterial  action,  this  cannot 
apply  to  the  whole  of  the  cellulose  associated  with  the  lignin  in 
wood.  G.  F.  M. 

Amides  and  Anilides  of  some  Saturated  Fatty  Acids. 

Mitiz6  Asano  (J.  Pharm.  Soc.  Japan,  1922,  97 — 105). — As  the 
amides  and  anilides  of  fatty  acids  are  of  use  in  the  detection  and 
identification  of  these  acids,  whilst  the  melting  points  given  in 
the  literature  are  discordant,  the  author  has  prepared  some  of 
them  together  with  the  ^sobutylamides  from  the  pure  acids  (from 
heptoic  acid  to  lauric  acid)  and  determined  their  melting  points, 
the  result  being  as  follows  :  Heptoic  acid  :  amide,  m.  p.  94 — 
95°;  anilide,  m.  p.  64°.  Octoic  acid  :  amide,  m.  p.  104°;  anilide, 
m.  p.  51*5°;  ^sobutylamide,  b.  p.  154 — 155°/7  mm.  Pelargonic 
acid  :  amide,  m.  p.  99°;  anilide,  m.  p.  57-5°;  ^obutylamide,  b.  p. 
16276  mm.,  ,m.  p.  37 — 38°.  Decoic  acid:  amide,  m.  p.  98°; 
anilide,  67 — 68°;  isobutylamide,  b.  p.  171°/6  mm.;  m.  p.  37 — 38°. 
Undecoic  acid:  amide,  m.  p.  96 — 97°;  anilide,  m.  p.  68°;  iso- 
butylamide,  m.  p.  51°.  Lauric  acid  :  amide,  m.  p.  98 — 99° ; 
anilide,  75°;  isobutylamide,  m.  p.  51°.  K.  K. 

Syntheses  from  Cyanamide.  Preparation  of  Thiocarb- 
amine  Cyanides,  Carbamine  Cyanides,  and  Biurets.  Emil 
Fromm  [with  Hermann  Wenzl]  ( Ber .,  1922,  55,  [B],  804 — 813). — 
The  product  of  the  action  of  sodium  cyanamide  on  phenylthio- 
carbimide  has  the  constitution  NPh!C(SNa)*NH’C:N,  since  it  is  con¬ 
verted  by  benzyl  chloride  into  the  compound  NPh:C(S*C7H7)*NH*CN, 
which  has  been  obtained  from  phenyldithiobiuret,  benzyl  chloride, 
and  sodium  hydroxide.  The  benzyl  haloid  has,  in  addition,  a 
desulphurising  action  which  is  due  to  the  disturbance  of  the 
equilibrium,  X*C(INH)*SNa  X*C:N-f-NaSH,  by  the  removal  of 
the  sulphide.  This  desulphurising  effect  is  considerably  more 
marked  "with  ethylene  chlorohydrin,  which,  with  phenyldithio- 
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biuret  or  the  product  of  the  action  of  sodium  cyanamide 
and  phenylthiocarbimide,  gives  phenylcarbamine  cyanide, 
NHPh*CO*NH*CN,  s-diphenylcarbamide,  and  triphenyh’somelamine, 
(NHPh*CN)3.  The  initial  change  is  doubtless  expressible  by  the 
equations  NHPh-CS-NH-CS*NH2+2NaOH  ^  NHPh-CS*NH-CN+ 
Na2S+2H20  and  20H-CH2-CH2Cl+Na2S-:(0H-CH2-CH2)2S  + 
2NaCl.  The  sulphur-free  compounds  are  therefore  derived  from 
phenylthiocarbamine  cyanide,  but  the  obvious  hypothesis  that 
the  next  stage  of  the  reaction  occurs  by  a  further  elimination  of 
hydrogen  sulphide  is  negatived  by  the  observation  of  a  similar 
reaction  with  phenylethyldithiobiuret,  with  which  this  loss  is 
impossible.  It  is  much  more  probable  that  phenylcarbamine 
cyanide  is  produced  from  its  thio- analogue  by  simple  hydrolysis, 
NHPh-CS-NH-CN+H20-:NHPh-C0-]S[H*CN+H2S.  The  phenyl¬ 
carbamine  cyanide  is  hydrolysed  in  boiling  alkaline  solution  to 
phenylcarbamide,  NHPh*C0*NH*CN+2H20=NHPh*C0*NH2+ 
C02+NH3,  and  the  latter  is  converted  into  the  diphenyl  derivative 
by  protracted  boiling  of  its  solution.  TriphenyKsomelamine  is 
derived  from  phenylcyanamide  resulting  from  the  desulphurisation 
of  phenylthiocarbamide  produced  by  the  hydrolysis  of  phenyl¬ 
thiocarbamine  cyanide. 

The  sodium  salt  of  phenyl- i^-thiocarbamine  cyanide,  C8H6N3SNa, 
leaflets,  is  formed  by  the  addition  of  phenylthiocarbimide  to  a 
cold  aqueous  solution  of  sodium  cyanamide,  and  is  converted  by 
cautious  acidification  with  acetic  acid  into  'phenylthiocarbamine 
cyanide ,  a  colourless,  unstable  substance,  m.  p.  (indefinite)  105° 
after  becoming  discoloured  at  90°  (the  silver ,  copper ,  and  mercury 
derivatives  are  described).  The  sodium  salt  is  transformed  by 
benzyl  chloride  into  iV-phenyl-^-benzyl-^-thiocarbamine  cyanide, 
m.  p.  189 — 190°.  Under  varying  conditions  which  are  described 
in  detail  in  the  original,  the  sodium  salt  of  phenyl- i//-thiocarbamine 
cyanide  is  converted  by  ethylene  chlorohydrin  and  sodium  hydroxide 
into  phenylcarbamine  cyanide ,  m.  p.  123 — 124°,  diphenylcarbamide, 
and  triphenyk’somelamine,  the  precise  course  of  the  reaction  being 
governed  largely  by  the  amount  and  concentration  •  of  the  alkali 
hydroxide.  The  isolation  of  these  products  from  phenyldithio- 
biuret  is  also  described  in  detail.  Phenylcarbamine  cyanide  is 
converted  by  hot,  very  dilute  sulphuric  acid  into  as-phenylbiuret, 
m.  p.  167°.  The  following  compounds  have  also  been  prepared  : 
p -tolylcarbamine  cyanide ,  m.  p.  142°;  p -tolylbiuret,  m.  p.  199 — 200° 
(decomp.);  p -phenetylcarbamine  cyanide ,  m.  p.  131°;  o-anisyl - 
carbamine  cyanide ,  decomp.  115°;  phenylethylcarbamine  cyanide , 
NPhEt*CO’NH*CN,  large,  colourless  leaflets,  m.  p.  142°.  H.  W. 

Dicyanamide.  W.  Madeltjng  and  E.  Kern  ( Annalen ,  1922, 
427,  1 — 34). — The  analogies  suggested  by  cyanoform  and  thio- 
cyanic  acid  indicate  that  dicyanamide  should  be  a  strong  acid 
and  although,  possibly,  rather  unstable  in  the  free  state,  quite 
stable  in  the  form  of  its  salts  :  HC(CN)3,  NH(CN)2,  HS(CN).  The 
paper  is  devoted  to  a  description  of  the  preparation  and  properties 
of  dicyanamide. 
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Sodium  dicyanamide ,  NNa(CN)2,  is  obtained  in  good  yield  by 
treating  an  aqueous  solution  of  disodium  cyanamide  (CN*NNa2) 
with  cyanogen  bromide.  It  is  easily  soluble  in  water,  but  less  easily 
soluble  in  alcohol,  from  which  it  can  conveniently  be  crystallised. 
Its  aqueous  solution  is  neutral  to  litmus.  The  decomposition  may 
also  be  carried  out  by  adding  first  cyanamide  and  then  cyanogen 
bromide  to  an  ethyl  alcoholic  solution  of  sodium  ethoxide,  but  in 
these  circumstances  the  sodium  salt  of  O-ethylcyanoisocarbamide 
(below)  is  formed  as  a  by-product,  probably  in  the  following  way  : 

CN*NH2  — >  NH:C(OEt)-NHNa  — >  NH:C(OEt)-NH*CN. 

Free  dicyanamide  cannot  be  isolated  owing  to  the  speed  with 
which  it  is  converted  into  an  insoluble  amorphous  polymeride  of 
high  molecular  weight.  However,  it  exists  in  solution  long  enough 
for  it  to  be  possible  to  show  by  conductivity  measurements  that 
it  is  a  strong  acid,  nearly  as  strong  as  hydrochloric  acid. 

The  silver ,  cuprous ,  and  mercurous  salts  are  colourless,  the  lead , 
mercuric ,  and  cupric  salts  are  sparingly  soluble,  and  the  ferric  salt 
is  soluble  and  red,  but  not  so  intensely  coloured  as  ferric  thio¬ 
cyanate.  The  ammonium  salt  forms  needles  which  melt  at  116° 
without  decomposition.  The  silver  salt  does  not  react  with 
methylene  iodide,  but  with  methyl  iodide  it  gives  dicyanomethyl- 
amide,  quadratic  crystals,  m.  p.  221°. 

Dicyanamide  undergoes  additive  reactions  with  water,  ammonia, 
and  ethyl  alcohol.  With  water  in  the  presence  of  hydrochloric 
acid,  it  gives  biuret,  two  molecules  of  water  being  taken  up.  The 
addition  of  one  molecule  of  water  was  effected  accidentally  during 
an  attempt  to  prepare  dicyanamide  from  disodium  cyanamide  by 
reaction  with  bromine  and  sodium  cyanide  : 

CN-NNa2+Br2— >CN-NNaBr->CN*NNa(CN)— >CN-NH-CO-NH2. 


The  product  was  cyanocarbamide.  Addition  of  one  molecule  of 
ammonia  is  effected  by  heating  the  copper  salt  with  concentrated 
aqueous  ammonia.  The  product  is  a  mixture  of  copper  diguanide 
and  cyanoguanidine,  CN*NPI,C(INH)*NH2.  The  compound  formed 
by  the  addition  of  one  molecule  of  ethyl  alcohol,  0 -eihylcyano- 
isocarbamide ,  needles  or  prisms,  m.  p.  119°,  is  obtained  either  from 
cyanamide  and  cyanogen  bromide  as  described  above,  or  by  heating 
sodium  dicyanamide  with  an  equivalent  amount  of  ethyl  alcoholic 
hydrogen  chloride.  If  an  excess  of  hydrogen  chloride  is  used 
O-ethylisobiuret ,  m.  p.  129°,  is  also  obtained  :  NH{C(INH)*OEt}2.  The 
hydrochloride  of  this  base  readily  looses  ethyl  chloride,  giving  biuret. 

When  sodium  dicyanamide  is  heated  to  dull  redness  it  is  con¬ 
verted  into  the  sodium  salt  of  tricyanomelamine,  the  probable 


formula  of  which  is  annexed.  The  same 
compound  may  be  obtained  by  heating  the 
sodium  salt  of  cyanoguanidine,  ammonia 
being  eliminated.  Bannow  obtained  the 


(j  potassium  salt  (this  Journal,  1871,  391, 

NH*CN  A.,  ’  1^4),  which  he  thought  to  be 

potassium  dicyanamide,  by  heating 
mercuric  cyanide  or  paracyanogen  with  potassium  cyanide. 
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Tricyanomelamine  cannot  be  isolated  in  the  free  state  as  it  passes 
into  amorphous  products  of  high  molecular  weight.  It  is  a  weak 
acid,  as  is  shown  by  conductivity  measurements,  and  forms  salts 
with  metals.  The  trisodium  salt  crystallises  with  3H20,  which  is 
lost  on  heating  in  a  vacuum  over  phosphorus  pentoxide.  The  mono¬ 
sodium  salt  also  crystallises  with  3H20  and  is  distinctly  acid  to 
litmus.  The  ammonium  salt,  C6H2N9*NH4,  the  silver  salt,  C6N9Ag3, 
the  copper  salt,  (C6H2N9)2Cu,  and  the  lead  and  mercuric  salts  are 
also  described.  Tricyanotrimethylmelamine ,  m.  p.  268°,  is  obtained  by 
methylation  of  the  silver  salt  with  methyl  iodide.  C.  K.  I. 

Ammono-carbonic  Acids.  Edward  C.  Franklin  (J.  Amer . 
Chem.  jSoc.}  1922,  44,  486 — 509). — The  compounds  guanidine, 
diguanide,  cyanamide,  dicyanimide,  dicyanodiamide,  melamine, 
melam,  melem,  melon,  and  hydromelonic  acid  constitute  a  series 
of  compounds  which  may  be  regarded  as  ammono-carbonic  acids, 
formed  by  the  elimination  of  successive  molecules  of  ammonia  from 
one  or  more  molecules  of  the  hypothetical  compound  orthoammono- 
carbonic  acid,  C(NH2)4.  The  scheme  of  derivation  is  as  follows  : 


C(NH2)< 


-NH,  from 

—  NET,  2  mols 

— »■  h5cn3  — *■  h7c2n5 

Guanidine.  Diguanide. 


NH, 


2H2CN2 


—  NH, 


3C3N4^ 


A 


-NH, 

—  NH3  from 
3  mols. 


—  NH, 


2H3C9N13  < 

Hydromelonic  acid. 


h3c6n9 

Melon. 


•H6c6N10 

Melem. 


Cyanamide. 

4" 

h4c2n4 

Dicyanodiamide. 

~h6c3n6 

Melamine. 

I  —  NHa  from 
■  NHa  Y  2  mols. 


hc2n3 

Dicyanimide. 


h9c6nu 

Melam. 


It  is  pointed  out  that  not  only  formally  may  these  substances  be 
looked  on  as  constituting  a  series  of  products  resulting  from  the 
successive  de-ammonation  of  C(NH2)4,  but  that  also  by  processes 
of  de-ammonation  it  is  possible  to  pass  from  guanidine  to  melon 
and  inversely  by  processes  of  ammonation  return  to  the  first  member 
of  the  group.  In  face  of  the  facts  that  guanidine  and  melamine 
are  alkaline  and  dicyanodiamide  is  neutral  in  aqueous  solution,  it 
has  been  shown  that  these  substances  behave  as  acids  when  in 
solution  in  liquid  ammonia.  Guanidine,  for  example,  has  been 
found  to  react  with  potassamide,  the  analogue  of  potassium  hydr¬ 
oxide  of  the  ammonia  system,  in  accordance  with  the  equation 
H5CN3+2KNH2=K2H3CN3+2NH3,  to  form  a  dipotassium  salt. 
It  has  been  shown  that  the  reaction  whereby  atmospheric  nitrogen 
is  fixed  in  the  cyanamide  process  is  to  be  looked  on  as  the  nitridation 
of  calcium  carbide  to  a  calcium  ammono -carbonate  and  that  the 
production  of  ammonia  by  the  action  of  steam  on  calcium  cyan¬ 
amide  consists  in  the  hydrolysis  of  calcium  ammono-carbonate  to 
calcium  aquo-carbonate.  Dicyanimide ,  (CN)2NH,  a  hitherto  un¬ 
known  member  of  this  series,  is  obtained  in  an  impure  condition 
by  decomposing  the  silver  salt  with  hydrogen  sulphide  in  water. 
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The  sodium  salt,  NaC2N3  and  NaC2N3,H20,  is  prepared  by  the 
action  of  fused  sodamide  on  melon,  and  by  heating  a  mixture  of 
sodium  cyanide  and  mercuric  cyanide.  The  silver,  magnesium, 
barium,  cupric,  and  nickel  salts  are  prepared  by  double  decom¬ 
position  of  the  sodium  salt  with  a  soluble  salt  of  the  metals  named. 
A  number  of  attempts  to  prepare  the  final  de-ammonation  product 
of  this  series,  carbonic  nitride,  have  only  yielded  very  impure 
specimens  of  this  compound.  J.  F.  S. 

Crystal  Structure  of  Potassium  Cyanide.  Richard  M. 
Bozworth  (J.  Amer .  Chem.  Soc.,  1922,  44,  317 — 323). — The 
crystal  structure  of  potassium  cyanide  has  been  investigated  with 
X-rays,  making  use  of  the  Laue  photographic  method,  the  spectro- 
metric  method,  and  the  powder  method.  The  X-ray  data  show 
conclusively  that  the  structure  of  this  substance  approximates 
closely  to  the  sodium  chloride  structure.  Consequently  the 
potassium  atoms  were  placed  in  the  positions  of  the  sodium  atoms 
and  the  carbon  and  nitrogen  atoms  near  the  positions  of  the 
chlorine  atoms.  The  positions  of  the  carbon  and  nitrogen  atoms 
which  give  the  best  agreement  with  the  data  place  these  atoms 
1*15  X  10“8  cm.  apart,  equidistant  from  the  position  of  the  chlorine 
atom.  The  distance  between  the  potassium  and  carbon  atoms  and 
the  potassium  and  nitrogen  atoms  is  the  same,  namely,  3*0  x  10-8  cm. 

J.  F.  S. 

Decomposition  of  Potassium  Ferricyanide  by  the  Action 
of  Heat.  V.  Cuttica  ( Gazzetta ,  1922,  52,  i,  20 — 25).— Pro¬ 
tracted  heating  of  potassium  ferricyanide  at  230°  results  in  complete 
decomposition  of  the  salt  according  to  the  equation  2K3Fe(CN)6= 
2FeC2+2N2+C2N2-f-  6KCN.  The  intermediate  green  substance 
formed  during  the  heating  (cf.  Locke  and  Edwards,  A.,  1899, 
i,  407,  557 ;  Cuttica  and  Canneri,  A.,  1921,  i,  322)  exhibits  the 
oxidising  properties  of  the  original  salt,  but  differs  from  it  in  certain 
of  its  reactions,  and  contains  complex  iron  cyanides  with  less  than 
six  cyanogen  groups  in  the  molecule.  T.  H.  P. 

Transformations  during*  the  Fission  of  Racemic  Sub¬ 
stances.  Rudolf  Wegscheider  (Ber.,  1922  ,  55,  [B],  764 — 
766). — Pope  and  Peachey  (P.,  1900,  16,  42,  116)  have  shown  that 
in  the  fission  of  the  methylethyl-w-propylstannic  base  as  c£-camphor- 
sulphonate  the  salt  of  the  d-base  only  separates  so  that  ultimately 
the  Z-form  is  converted  completely  into  the  ^-variety.  The  pheno¬ 
menon  has  been  explained  by  the  supposition  of  the  raeemisation 
of  the  excess  of  Z-salt  remaining  in  the  solution.  This  and  similar 
observations  are  now  considered  from  a  somewhat  more  general 
theoretical  point  of  view,  and  the  conditions  are  deduced  on  which 
the  transformation  depends  when  it  is  due  (1)  to  the  compounds 
of  the  optical  antipodes  with  the  active  reagent,  and  (2)  to  the 
free  optical  antipodes  formed  by  dissociation.  The  original  must 
be  consulted  for  details.  H.  W. 

Two  ci/ctoHeptane  Models  Free  from  Strain.  Ernst  Mohr 
(J.  pr.  Chem.,  1921,  [ii],  103,  316 — 328). — The  geometry  is  worked 
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out  of  two  three-dimensional  cycZoheptane  models  which  are 
absolutely  free  from  strain,  that  is  to  say,  two  figures  each  with 
seven  equal  rectilinear  sides  are  constructed  so  that  the  angle 
between  any  two  sides  meeting  in  a  corner  is  a—tan^V^— 

109°  28'  16".  It  is  likewise  possible  to 
construct  models  which  are  free  from  strain 
for  the  formula  annexed.  These  results  are 
of  interest  as  the  heat  of  combustion  of 
cycZoheptane  shows  that  the  strains  in  it 
are  practically  the  same  as  in  cydo - 
pentane  or  cycZohexane.  W.  0.  K. 


C 


c—c 


\ 


°\c/C\c-c/ 


c 


/ 


Dimethylct/clohexanes.  G.  Chavanne  and  P.  Becker  [Bull. 
Soc.  cliim .  Belg .,  1922,  31,  95 — 98). — Reduction  of  xylenes  in 
presence  of  platinum  and  of  nickel  as  catalysts  yields  products  of 
differing  physical  constants.  The  authors  state  that  the  sub¬ 
stances  obtained  from  m- xylene  and  from  ^-xylene  in  presence  of 
platinum  are  mixtures,  and  that  it  is  doubtful  whether  the  o-xylene 
derivative  is  a  pure  substance.  o-Xylene,  in  presence  of  nickel  is 
transformed  into  a  substance  which  is  clearly  distinct  from  that 
produced  when  platinum  is  used.  In  the  case  of  ra-xylene  and 
^-xylene,  the  nature  of  the  catalyst  used  affects  the  physical  con¬ 
stants  of  the  mixture  obtained.  The  explanation  put  forward  by 
the  authors  is  based  on  the  formation  of  cis -  and  transforms  of 
stereoisomerides  (cf.  Skita,  A.,  1921,  i,  503).  H.  J.  E. 

The  Preparation  of  Phenylacetylene.  John  C.  Hessler 
(J.  Amer.  Chem.  Soc.s  1922,  44,  425 — 426). — By  using  molten 
potassium  hydroxide  in  place  of  alcoholic  potassium  hydroxide  in 
Nef’s  method  (A.,  1900,  i,  20),  the  yield  of  phenylacetylene  from 
cj-bromostyrene  is  increased  from  60%  to  80%.  The  w-bromo- 
styrene  is  dropped  on  to  the  molten  potassium  hydroxide  heated 
at  200—215°.  W.  G. 


The  Monochlorotoluenes.  A.  Wahl,  G.  Normand,  and  G. 
Vermeylen  (Compt.  rend.,  1922,  174,  946 — 949). — The  authors 
have  constructed  the  melting-point  curve  for  mixtures  of  o-  and 
2?-chlorotoluenes  and  use  this  method  for  the  determination  of 
the  relative  amounts  of  these  two  isomerides  formed  in  the  chlorin¬ 
ation  of  toluene  under  different  conditions.  They  find  that,  whilst 
in  the  absence  of  a  catalyst  benzyl  chloride  is  almost  the  sole  pro¬ 
duct  of  the  action  of  chlorine  on  toluene  at  100°,  in  the  presence 
of  lead  chloride  the  product  is  a  mixture  of  the  two  isomeric  chloro- 
toluenes  containing  about  62%  of  the  ortho-isomeride.  W.  G. 

The  Wurtz-Fittig  Synthesis.  Walter  Fuchs  and  Heinrich 
Metzl  ( Ber .,  1922,  55,  [B],  738 — 747). — The  behaviour  of  1  :  3  :  5- 
and  1:2:  4-tribromobenzenes  and  of  3  :  5-dibromotoluene  towards 
alkali  metals  in  ethereal  solution  has  been  investigated.  The  two 
substances  first  named  are  not  attacked  by  metallic  sodium  under 
these  conditions,  but  react  slowly  with  potassium  or  an  alloy  of 
sodium  and  potassium.  1:3:  5-Tribromobenzene  gives  a  mixture 
of  substances,  some  of  which  are  soluble  in  alkali  hydroxide  solution 
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with  the  formation  of  salts.  The  portion  which  remains  undis¬ 
solved  is  amorphous  and  insoluble  in  all  media,  so  that  its  uniformity 
cannot  be  guaranteed;  analysis  shows  the  presence  of  oxygen  in 
it  in  addition  to  carbon,  hydrogen,  and  bromine,  and  this  surprising 
result  is  confirmed  by  the  observation  that  resorcinol  can  be  obtained 
from  it  by  treatment  with  hydriodic  acid.  The  substances  which 
are  soluble  in  alkali  hydroxide  are  precipitated  in  the  amorphous 
form  by  the  addition  of  acid  and  can  be  separated  by  sodium 
hydrogen  carbonate  into  phenols  and  carboxylic  acids.  The 
behaviour  of  1:2:  4-tribromobenzene  resembles  that  of  the  sym¬ 
metrical  isomeride,  but  the  yields  are  greater ;  halogenated  and 
traces  of  halogen-free  hydrocarbons  are  obtained  in  addition  to 
oxygen  compounds. 

3  :  5-Dibromotoluene  reacts  with  sodium,  giving  3  :  3'-ditolyl ; 
the  main  product  of  the  change  is  composed  of  amorphous,  yellow 
substances  to  which,  according  to  the  results  of  analysis,  the 
formulae,  C28H24Br2,  C35H30Br2,  C42H36Br2,  C56H48Br2  are  assigned 
and  are  regarded  as  formed  by  the  linear  union  of  4,  5,  6,  or  8 
toluene  nuclei  in  such  a  manner  that  the  terminal  groups  each 
contain  a  bromine  atom,  thus,  Br#C6H3Me*C6H3Me*C6H3Me*Br. 
The  formation  of  3  :  3'-ditolyl  is  not  to  be  explained  by  the  reduc¬ 
tion  of  the  bromo-compound  by  hydrogen  formed  from  adven¬ 
titious  moisture,  since  this  is  impossible  under  the  experimental 
conditions,  and,  further,  it  is  found  that  the  yield  of  ditolyl  is 
very  noticeably  increased  when  the  duration  of  the  experiment  is 
curtailed.  The  most  probable  hypothesis  is  that  metallic  substi¬ 
tution  products  of  the  hydrocarbons  are  formed  initially  which 
contain  the  alkali  metal  in  place  of  the  bromine,  for  example, 
Na*C6H3Me*C6H3Me‘Na.  These  reactive  compounds  can  either 
behave  in  the  normal  manner  or  combine  with  the  atmospheric 
oxygen  to  give  alltali  phenoxides  (as  with  the  tribromobenzenes) ; 
alternatively,  as  in  the  case  of  3  :  5-dibromotoluene,  they  may 
undergo  only  partial  intermediate  decomposition  and  then  give  the 
corresponding  hydrogen  compounds  after  being  treated  with  water. 
The  formation  of  carboxylic  acids  is  difficult  to  explain;  it  does 
not  appear  to  be  due  to  access  of  atmospheric  carbon  dioxide,  since 
the  relative  quantities  of  acid  and  phenol  remain  unchanged  when 
the  gas  is  excluded  carefully.  It  is  possible,  however,  that  their 
formation  is  a  secondary  process,  since  they  are  identified  as  phenol- 
carboxylic  acids  by  the  Schotten-Baumann  reaction  in  alkaline 
solutions,  which  are  obtained  only  after  tedious  filtrations  and 
have  thus  possibly  become  oxidised.  H.  W. 

The  Influence  of  Nitro-groups  on  the  Reactivity  of  Sub¬ 
stituents  in  the  Benzene  Nucleus.  VI.  The  Elimination 
of  Halogen  during  the  Reduction  of  Halogenated  Nitro¬ 
compounds.  Harold  Burton  and  James  Kenner  (T.,  1922, 
121,  675—682). 

The  Action  of  Sodium  Hydrogen  Sulphite  on  Nitro-com- 
pounds  of  the  Benzene  Series.  Hugo  Weil  and  E.  Moser 
(Ber.,  1922,  55,  [£],  732—737;  cf.  D.R.-P.  151134).— In  a  large 
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number  of  cases,  possibly  invariably,  sulphamic  acids  are  the 
primary  products  of  the  reduction  of  benzenoid  nitro-compounds 
with  sodium  hydrogen  sulphite.  As  by-products,  sulphonic  acids 
can  be  obtained,  which,  however,  are  not  present  as  such  in  the 
primary  mixtures,  but  are  formed,  probably  from  sulphosulphamic 
acids  which  are  freely  soluble  in  water,  when  the  latter  are  boiled 
with  mineral  acids.  Three  molecules  of  sodium  hydrogen  sulphite 
are  theoretically  required  for  the  reduction  of  a  nitro-group,  and 
this  is  found  to  be  in  practice  sufficient  for  the  purpose.  Under 
these  conditions,  however,  sodium  hydrogen  sulphate  or  a  mixture 
of  sulphuric  acid  and  sodium  sulphate  is  produced  which  causes 
the  hydrolysis  of  the  sulphamic  acid;  this  can  be  avoided  by  the 
use  of  two  additional  molecular  proportions  of  sodium  hydrogen 
sulphite  or  one  of  normal  sodium  sulphite. 

The  following  salts  are  prepared  by  boiling  a  mixture  of  the 
nitro-compound  and  an  aqueous  solution  of  sodium  hydrogen 
sulphite  under  a  reflux  condenser :  sodium  phenylsulphamate , 
NHPh*S03Na,2H20 ;  sodium  p-tolylsulphamate ;  sodium  o-chloro- 
phenylsulphamate ,  colourless  needles  (  +  H20);  sodium  p-chloro - 
phenylsulphamate ,  colourless  needles ;  sodium  p-phenetylsulphamate , 
flattened  prisms;  sodium  o -anisylsulphaminate  (+1*5H20); 
sodium  p-sulphaminobenzoate ,  needles.  The  substances  are  very 
sensitive  to  acids,  but  remarkably  resistant  towards  boiling  solu¬ 
tions  of  alkali  hydroxides.  They  are  readily  methylated  by  means 
of  methyl  sulphate  (the  substance ,  Cg^Me’NMe’SOgNajl'SHoO,  is 
described) ;  on  the  other  hand,  complete  ethylation  with  ethyl 
sulphate  is  somewhat  difficult  (the  compound, 

C6H4Me-NEt*S03Na,3H20, 

has  been  prepared).  H.  W. 

The  Diphensuccindene  Series.  IV.  9  : 12-DichloroA9’ ]1- 
diphensuccindadiene  and  Diphensuccind-10-ene.  K.  Brand 
and  Karl  Otto  Muller  (Ber.,  1922,  55,  [2?],  601 — 608;  cf.  A., 
1912,  i,  960;  1920,  i,  486,  487). — The  colour  of  solutions  of  diphen- 
succindandione  in  sodium  hydroxide  has  been  attributed  to  the 
presence  of  the  sodium  salt  of  9  : 12-dihydroxy- A9,  n-diphensuccinda- 


diene, 


c6h4-c:c-oh 
oh*c==oc6h4 


if  this  is  the  case,  the  parent  hydrocarbon 


should  also  be  coloured  as  a  consequence  of  the  presence  of  the 
two  conjugated  double  bonds  and  of  the  condensed  atomic  grouping. 
Attempts  to  obtain  the  hydrocarbon  are  now  described. 

C6H4-9H-CC12 


9  :  9  :  12  :  12-Tetrachlorodiphensuccindane , 


cci2--ch-c6h4 


un¬ 


stable,  colourless  needles,  m.  p.  135°  (decomp.),  is  obtained  by  the 
action  of  phosphorus  pentachloride  on  diphensuccindan-9  :  12-dione, 
and  is  rapidly  converted  by  a  solution  of  sodium  acetate  in  alcohol 

into  9  :  \2-dichloro-£?'u-diphensuccindadiene,  ,  long, 

C  Cl — v  6±i4 


slender,  reddish-brown  needles,  m.  p.  191°,  which  is  obtained  more 
conveniently  by  preserving  a  solution  of  the  tetrachloro- compound 
in  benzene  at  the  atmospheric  temperature.  A  boiling  solution  of 
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the  dichloro-substance  in  alcohol  is  reduced  by  zinc  dust  in  the 
presence  of  a  little  mercuric  chloride  solution  to  A  10-diphensuccindene, 
C  H  *C*CH 

i  6  4  ii  i  2  ,  very  pale  yellow  leaflets,  m.  p.  210°,  which  is  trans- 
CH2"“C'C6H4 

formed  by  hydrogen  in  the  presence  of  palladised  charcoal  into 

diphensuccindane,  V^4  >  m-  P*  102°  (c^-  R°serJ  A.,  1888, 

CH2"'  Cxi^gil^ 

1301).  A10-Diphensuccindene  is  converted  by  benzaldehyde  in  the 
presence  of  alcoholic  sodium  ethoxide  solution  into  a  mixture  of 
a  substance ,  brownish-red  needles  or  leaflets,  m.  p.  155°,  and 


9  :  \2-dibenzylidene-k™-diphensuccindene ,  CHPh’C— —  [j 

small,  cinnabar-red  leaflets,  m.  p.  244°.  The  latter  is  reduced  by 

hydrogen  in  the  presence  of  palladised  charcoal  to  9 :  12- 

j .j  7,.  ,  .  ,  CfiH4-CH-CH*CH2Ph  ,  , 

dibenzyldiphensuccmdane ,  1  X.  4  1  1  z  ,  colourless 

C-n^Ph'Cxi  CH’C6H4 

crystals,  m.  p.  141°,  and  by  zinc  dust  and  boiling  glacial  acetic  acid 
to  9  :  12 -dibenzylidenediphensuccindane, 
slender,  colourless  needles,  m.  p.  255°. 


y6H4-CH-C:CHPh 

CHPhlC - CH-C6H4  3 

H.  W. 


Constitution  of  Carbonium  Dyes.  Hans  Eduard  Fierz 
(Ber.,  1922,  55,  [U],  429). — A  reply  to  Hantzsch  (this  vol.,  i,  24). 

H.  W. 


Catalytic  Preparation  of  Aniline.  O.  W.  Brown  and  C.  (X 
Henke  ( J .  Physical  Chem .,  1922,  26,  161 — 191). — The  conditions 
under  which  aniline  may  be  prepared  by  the  reduction  of  nitro¬ 
benzene  with  hydrogen  in  the  presence  of  nickel  or  copper  as 
catalyst  have  been  investigated.  In  the  preparation  of  the  nickel 
catalyst  it  is  shown  that  the  best  temperature  for  the  ignition  of 
the  nitrate  is  450°.  The  oxide  thus  prepared  is  reduced  to  metal 
in  the  reaction  furnace  at  about  380°  by  hydrogen.  It  is  shown 
that  merely  heating  the  reduced  nickel  in  hydrogen  is  sufficient 
to  decrease  its  catalytic  activity,  but  if  it  is  heated  to  temperatures 
below  380°  it  is  too  active  and  carries  the  reduction  too  far.  After 
heating  the  reduced  nickel  catalyst  in  hydrogen  to  a  high  tem¬ 
perature,  it  did  not  lose  its  activity  immediately,  but  lost  it  with 
use,  the  activity  decreasing  almost  linearly.  The  best  temperature 
for  the  reduction  of  nitrobenzene  to  aniline  with  nickel  as  the 
catalyst  is  about  192°.  The  rate  of  flow  of  the  hydrogen  and 
nitrobenzene  vapour  through  the  reaction  tube  is  of  more  import¬ 
ance  than  the  percentage  excess  of  hydrogen  present.  The  best 
temperature  for  the  ignition  of  copper  nitrate  for  the  preparation 
of  the  copper  catalyst  is  415° ;  at  lower  temperatures  the  copper 
loses  its  activity  with  use  and  does  not  give  as  high  yields  as  when 
ignited  at  about  415°.  Heating  the  copper  catalyst  in  hydrogen 
reduces  its  activity  but  little  until  the  temperature  exceeds  475°. 
Its  activity  is  60%  lower  when  heated  at  535°  than  when  heated 
at  475°.  A  new  copper  catalyst,  or  one  that  has  been  oxidised 
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and  again  reduced,  gains  in  activity  with  use  for  four  to  six  experi¬ 
ments  before  it  gives  constant  results.  Long  reduction  in  hydrogen 
increases  the  length  of  time  required  for  it  to  attain  its  maximum 
activity.  The  best  temperature  for  carrying  out  the  reduction  of 
nitrobenzene  with  copper  as  catalyst  is  260°.  The  activity  of  the 
copper  catalyst  decreases  when  used  at  too  high  a  temperature 
(377°).  The  decrease  is  more  rapid  with  a  more  rapid  rate  of  flow  of 
nitrobenzene.  It  is  further  shown  that  with  a  constant  rate  of  flow 
of  hydrogen  the  lower  the  rate  of  flow  of  nitrobenzene  the  greater 
the  yield  of  aniline,  and  with  a  constant  rate  of  flow  of  nitrobenzene 
an  increase  in  the  rate  of  flow  of  the  hydrogen  first  increases  the 
yield  of  aniline  and  then  decreases  it,  the  increase  and  decrease 
being  much  more  marked  with  copper  than  with  nickel.  The 
time  of  contact  of  the  gaseous  mixture  with  the  catalyst  is  of  more 
importance  than  the  percentage  excess  of  hydrogen  present.  It 
has  been  found  that  an  ordinary  wrought-iron  pipe  has  considerable 
catalytic  activity  on  this  reaction.  The  activity  decreases  with 
use,  and  is  greater  when  the  tube  has  been  cleaned  with  nitric 
acid  before  use.  The  activity  of  nickel  and  copper  catalysts  for 
the  reduction  of  nitrobenzene  to  aniline  is  restored  by  oxidation 
and  reduction,  although  not  to  so  great  an  extent  with  copper  as 
with  nickel.  As  examples  of  the  efficiency  of  the  process,  the 
following  are  quoted.  (1)  Nickel  catalyst  at  192°,  3-9  grams  of 
nitrobenzene  per  hour  with  a  710%  excess  of  hydrogen  gives  a 
95*2%  yield.  (2)  Copper  catalyst  at  253°,  with  the  same  quantities 
of  hydrogen  and  nitrobenzene,  gives  a  96*2%  yield  of  aniline. 

J.  F.  S. 

Compounds  of  Tellurium  Tetrabromide  with  Organic 
Bases.  Alexander  Lowy  and  Raymond  F.  Dunbrook  (J. 
Amer.  Chem.  Soc .,  1922,  44,  614 — 617). — When  primary,  secondary, 
or  tertiary  amines  or  substituted  amines  are  added  to  a  solution 
of  pure  tellurium  tetrabromide  in  absolute  ether  or  glacial  acetic 
acid,  yellow  or  orange- coloured  additive  products  are  obtained, 
the  following  of  which  are  described.  Dianiline  tellurium  tetra¬ 
bromide ,  (C6H5*NH2)2TeBr4 ;  di-p-bromoaniline  tellurium  tetra¬ 
bromide ,  (BrC6H4*NH2)2TeBr4 ;  di-diphenylamine  tellurium  tetra¬ 
bromide ,  (NHPh2)2TeBr4 ;  di-dimethylaniline  tellurium  tetrabromide3 
(NPhMe2)2TeBr4 ;  di-fi-napkthylamine  tellurium  tetrabromide , 
(C10H7*NH2)2TeBr4;  p  -phenylenediamine  tellurium  tetrabromide , 
C6H4(NH2)2TeBr4;  m -tolylenediamine  tellurium  tetrabromide , 
C6H3Me(NH2)2TeBr4 ;  benzidine  tellurium  tetrabromide , 

J  °  NH2*C6H4*C6H4*NH2TeBr4 ; 

tetramethyldiaminodiphenylmethane  tellurium  tetrabromide , 

NMe2-C6H4*CH2-C6H4-NMe2TeBr4. 

They  are  all  stable  in  air  and  decompose  when  heated  at  above 
100°.  When  di- aniline  tellurium  tetrabromide  is  dissolved  in 
dilute  hydrobromic  acid  and  recrystallised  twice  from  the  same 
solvent  it  gives  a  new  compound ,  consisting  of  four  molecules  of 
aniline  hydrobromide  and  one  molecule  of  tellurium  tetrabromide. 
The  other  bases  form  analogous  products.  Alkaloids  such  as 


ORGANIC  CHEMISTRY. 


i.  447 


brucine  or  quinine  also  give  yellow,  amorphous  precipitates  with 
tellurium  tetrabromide. 

Selenium  and  tellurium  dyes  could  not  be  obtained  by  sub¬ 
stituting  selenium  or  tellurium  for  sulphur  in  the  usual  method 
for  preparing  sulphur  dyes.  W.  G. 


Electrochemical  Oxidation  of  Dimethylaniline.  Fr.  Fichter 
and  Emil  Rothenberger  (Helv.  Chim.  Acta ,  1922,  5,  166 — 181). — * 
Chromic  acid  is  unnecessary  for  the  electrochemical  oxidation  of 
dimethylaniline  to  tetramethylbenzidine  (cf.  Lob,  Z .  Elektrochem., 
1901,  7,  608).  The  same  result  is  obtained  with  anodes  of  lead 
dioxide,  using  a  current  density  of  0*007 — 0*009  amp. /cm.2  and  a 
solution  of  the  base  in  1^  equivalents  of  2N- sulphuric  acid.  The 
yield  is  not  good,  since  for  the  best  results  2 — 3  farads  per  mol. 
base  must  be  used  instead  of  1  theoretically  necessary,  and  carbon 
dioxide,  nitrogen,  and  some  carbon  monoxide  are  evolved.  Also, 
owing  to  production  of  formaldehyde  and  its  condensation  with 
unoxidised  base,  tetramethyldiaminodiphenylmethane  is  obtained. 
The  benzidine  formation  is  not  due  to  a  specific  action  of  lead  per¬ 
oxide,  since  it  also  occurs  when  platinum  electrodes  are  employed. 
In  this  case,  by  precipitation  of  the  benzidine  from  the  acid  solution 
with  barium  hydroxide,  an  aqueous  solution  of  a  subsidiary  basic 
product  is  obtained,  which  rapidly  turns  blue  on  exposure  to  air, 
and  therefore  must  be  concentrated  in  a  stream  of  carbon  dioxide 
under  reduced  pressure.  The  residue  on  distillation  decomposes, 
sometimes  explosively,  into  tarry  products  and  phenyltrimethyl - 

phenylene  diamine ,  Me2N<^  \NMePh,  needles  or  plates,  m.  p. 


57°.  Its  alcoholic  or  dilute  mineral  acid  solution  is  easily  turned 
blue  by  ferric  chloride,  bromine,  or  even  atmospheric  oxygen, 
and  the  base  is  further  characterised  by  its  perchlorate, 
C15H18N2,HC104,  blue  leaflets,  m.  p.  186 — 187°;  methiodide , 
Ci5Hi8N2,MeI,  silky  leaflets,  m.  p.  202°,  which  do  not  give  a  blue 
colour  with  ferric  chloride ;  and  a  nitroso- derivative,  green  needles, 
m.  p.  147 — 149°.  Attempts  to  synthesise  this  base  by  methylation 
of  phenyldimethyl-p-phenylenediamine  gave  indefinite  results.  A 
small  amount  of  this  base  is  also  formed  when  lead  peroxide  anodes 
are  used,  whilst,  conversely,  traces  of  tetramethyldiaminodiphenyl- 
methane  are  formed  when  platinum  anodes  are  employed.  The 
latter  are  known  to  favour  the  formation  of  peroxides,  and  in  the 
present  case  a  small  amount  of  the  picrate  of  dimethylaniline  oxide 
was  obtained  on  treating  the  electrolysed  solution  with  picric  acid, 
after  neutralisation  and  removal  of  dimethylaniline  and  tetra¬ 
methylbenzidine.  An  amorphous  picrate,  m.  p.  56 — 60°,  obtained 
in  much  larger  quantity  at  the  same  time,  probably  corresponds 
with  the  product  which  furnishes  phenyltrimethyl-p-phenylene- 
diamine,  and  is  probably  the  oxide  of  p-dimethylaminophenol. 
The  decomposition  of  this  compound  on  distillation  is  probably 
represented  by  the  equation  0H*C6H4’NMe20+NMe2Ph  =  CH20+ 
HgO-fNMeg'Cg^'NMePh.  In  support  of  this,  it  is  pointed  out 
that  formaldehyde  and  monomethylaniline  are  also  among  the 
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products  of  electrolysis.  It  is  improbable  that  dimethylaniline 
oxide  is  the  primary  oxidation  product  in  these  reactions,  since 
this  view  offers  no  explanation  of  the  different  results  following 
the  use  of  platinum  and  lead  peroxide  electrodes.  When  the  latter 
are  used  for  the  oxidation  of  diethylaniline,  tetraethylbenzidine  is 
almost  the  sole  product.  J.  K. 

Preparation  of  o-Sulphonic  Acids  of  Aromatic  Amines. 

British  Dyestuffs  Corporation,  Ltd.,  James  Baddiley,  Joseph 
Baron  Payman,  and  Harry  Wignall  (Brit.  Pat.  175019). — 
Primary  aromatic  amines  are  treated  with  chlorosulphonic  acid  in 
presence  of  a  suitable  solvent,  preferably  tetrachloroethane,  and 
the  sulphonation  is  completed  by  heating.  In  certain  cases,  a 
chlorosulphonate  separates  as  an  intermediate  product,  and  can, 
if  desired,  be  collected  by  filtration  and  further  treated  in  the 
absence  of  the  solvent,  when  it  is  converted,  with  evolution  of 
hydrogen  chloride,  into  the  sulphonic  acid.  G.  F.  M. 

The  Action  of  Sulphuryl  Chloride  on  Aromatic  Amines. 

W.  Eller  and  L.  Klemm  ( Ber .,  1922,  55,  217 — 224). — By  the 
action  of  sulphuryl  chloride  on  aniline  in  ethereal  solution  in  the 
cold,  a  mixture  of  about  equal  parts  of  2:4:  6-triehloroaniline, 
2  :  4-dichloroaniline,  and  p-chloroaniline  is  obtained,  the  last  two 
as  hydrochlorides.  The  hydrochlorides  are  not  further  acted  on 
in  the  cold,  but  at  a  higher  temperature,  for  example,  in  boiling 
benzene,  they  are  completely  chlorinated  to  2:4: 6-trichloro- 
aniline.  Anthranilic  acid  in  ether  is  chlorinated  by  sulphuryl 
chloride  to  a  mixture  of  3  :  5-dichloro-2-aminobenzoic  acid  and  a 
monochloroanthranilic  acid  of  m.  p.  204°.  This  was  identified  as 
5-chloro-2-aminobenzoic  acid  and  corresponds  with  the  m-chloro- 

2- aminobenzoic  acid  of  the  literature.  The  isomeride  of  m.  p.  148° 
described  in  the  literature  as  the  5- chloro- compound  is  actually 

3- chloro-2-aminobenzoic  acid.  In  benzene  solution  at  65 — 70°, 
anthranilic  acid  gives  an  80 — 85%  yield  of  3  :  5-dichloro-2-amino- 
benzoic  acid.  p-Aminophenol  reacts  with  sulphuryl  chloride  at  70° 
to  give,  besides  a  little  chloranil,  2:3:5:  6-tetrachloro-4-dichloro* 
amino-l-hydroxybenzene,  white  crystals,  m.  p.  71*5°,  readily 
soluble  in  all  organic  solvents,  insoluble  in  water  and  dilute  hydro¬ 
chloric  acid,  slightly  soluble  with  a  violet  colour  in  sodium  hydr¬ 
oxide  solution,  by  which  it  is  slowly  decomposed.  E.  H.  it. 

Condensation  Products  of  Phenylhydroxylamine  with 
Hydroxymethylene  Compounds  and  Carbinols.  II.  Hydr- 
oxymethylenedeoxybenzoin  and  Phenylhydroxylamine.  H. 

Rupe  and  It.  Wittwer  (Helv.  Chim.  Acta,  1922,  5,  205 — 216; 
cf.  A.,  1921,  i,  425). — Interaction  of  hydroxymethylenedeoxy- 
benzoin  and  ^-phenylhydroxylamine  in  presence  of  glacial  acetic 
acid  yields  acetyl  tT&ns-$-phenyl-$-(<x-be?izoyl)-phenylvinylhydroxyl - 
amine,  CPhBzICH-NPh-OAc,  needles,  m.  p.  157—158°,  from 
which  trans  -  (3  -  phenyl  -  p  -  (cc-benzoyl)  -  phenylvinylhydroxylamine , 
CPhBzICH’NPh'OH,  needles,  m.  p.  166°,  is  obtained  by  careful 
acid  hydrolysis.  If  sodium  hydroxide  be  employed,  $-phenyL 
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fi-phenylvinylhydroxylamine,  C6H5*CH.*NPhOH,  plates,  m.  p.  119 — 
120°,  is  obtained;  its  synthesis  from  phenylhydroxylamine  and 
ethyl  hydroxymethylenephenylacetate  is  to  be  described  later ; 
its  unstable  dibromide  easily  passes  into  $-phenyl-bromo-§-phenyl- 
vinylhydroxylamine,  C14H12ONBr,  needles,  m.  p.  180°.  cis -^-Phenyl- 
$-((x.-benzoyl)-phenylvinylhydroxylamine,  G21H1702N,  needles,  m.  p. 
158°  (methyl  ether ,  C22H1902N,  needles,  m.  p.  134 — 135°),  results 
if  the  above  condensation  is  carried  out  in  alcoholic  solution.  It 
is  converted  into  its  2rcms-isomeride  by  dilute  alcoholic  sulphuric 
acid,  whilst  on  treatment  with  sodium  hydroxide  it  furnishes  benzoic 
acid  and  (3-phenyl-  (3-1  :  3  :  4- (or  -1:3:  5-)triphenyl-A2-5-(or  -4-) 
pyrrolinylhydroxylamine,  C28H24ON2,  m.  p.  180°  ( picrate , 
C28H240N2-C6H2(N02)3-0H,  m.  p.  215 — 216°),  of  which  the  orientation 
is  one  of  the  two  alternatives  indicated.  This  compound,  which 
also  results  from  the  fusion  of  hydroxymethylenedeoxybenzoin 
with  [3-phenylhydroxylamine,  is  converted  by  thionyl  chloride  into 
the  chloro- derivative,  C28H23N2C1,  m.  p.  216°,  which  is  also  formed 
when  the  same  reagent  acts  on  the  above  cis- derivative.  None 
of  the  products  now  described  are  soluble  in  alkali  hydroxides 
or  possess  reducing  properties.  N-x-Benzoylstyryl-p-aminophenol , 
C6H5*CBzICH*NH-C6H4*OH,  lemon-yellow  needles,  m.  p.  199 — 200°, 
is  obtained  by  condensation  of  hydroxymethylenedeoxybenzoin 
with  p-aminophenol  in  presence  of  acetic  acid.  J.  K. 

Condensation  Products  of  Phenylhydroxylamine  with 
Hydroxymethylene  Compounds  and  Carhinols.  III.  Di- 
phenylbromomethane  and  Phenylhydroxylamine.  H.  Rupe 
and  R.  Wittwer  ( Helv .  Chim.  Acta ,  1922,  5,  217 — 220;  cf.  pre¬ 
ceding  abstract).- — Diphenylcarbinol,  in  contrast  with  Michler’s 
hydrol  (A.,  1921,  i,  425),  is  unaffected  by  (3-phenylhydroxylamine, 
but  the  reaction  of  the  latter  with  diphenylbromom  ethane  is  so 
vigorous  that  decomposition  ensues  unless  it  be  carried  out  in 
presence  of  crystallised  sodium  acetate.  In  this  way,  (3-phenyl- (3- 
diphenylmethylhydroxylamine  (Angeli,  Alessandri,  and  Aiazzi- 
Mancini,  A.,  1911,  i,  544)  is  readily  obtained.  Its  oxidation  to 
diphenylnitron  (Angeli,  loc.  cit.)  is  conveniently  carried  out  in 
methyl  alcoholic  solution  by  means  of  cupric  acetate.  Its  uni- 
molecular  formula  (cf.  Staudinger  and  Miescher,  A.,  1919,  i,  584) 
is  confirmed  by  freezing-point  measurements.  J.  K. 

Introduction  of  the  Chloroethyl  Group  into  Phenols , 
Alcohols,  and  Amino-compounds.  George  Roger  Olemo  and 
William  Henry  Perkin,  jun.  (T.,  1922,  121,  642 — 649). 

(3-Naphthol.  Clarence  E.  May  (J.  Amer.  Chem.  Soc .,  1922, 
44,  650 — 651). — In  the  conversion  of  calcium  naphthalenesulphon- 
ate  into  the  sodium  salt,  it  is  essential  to  use  pure  anhydrous 
sodium  carbonate,  free  from  the  hydrogen  carbonate.  In  the 
conversion  of  the  sulphonate  into  the  naphthol,  the  fusion  must 
be  carried  out  under  conditions  such  that  no  oxidation  can  take 
place.  For  this  reason  iron  crucibles  should  be  avoided  and  com¬ 
mercial  hydrochloric  acid  should  not  be  used  in  the  recovery  of 
the  product  of  the  fusion.  W.  G. 
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Influence  of  Substituents  on  Reactions.  VII.  The  Prefer¬ 
ential  Points  of  Substitution  in  the  Naphthols  and  in  a-Naph- 
thylamine.  Hartwig  Franzen  and  Gustav  Stauble  (J.  pr. 
Chem .,  1921,  [ii],  103,  352—390;  cf.  A.,  1920,  i,  730).— It  has 
been  previously  shown  (loc.  cit.)  that  on  brominating  (3 -naphthyl - 
amine,  1-bromo-,  1  :  6-dibromo-,  and  1:6:  3-tribromo-(3-naphthyl- 
amine  are  successively  formed.  In  the  case  of  [3-naphthol,  the 
corresponding  series  of  bromine  derivatives  is  obtained,  only  here 
a  tetrabromo- (3-naphthol  can  also  be  prepared,  in  which  the 
4-position  is  occupied,  as  well  as  positions  1,  6,  and  3.  On  reduction 
of  these  brominated  (3-naphthols  with  tin,  or  stannous  chloride  and 
hydrochloric  acid,  only  the  bromine  in  the  position  1  is  replaced 
by  hydrogen,  whilst  with  sodium  amalgam  in  alkaline  solution, 
bromine  in  the  3-  and  4-positions  is  removed,  that  in  the  6-position 
resisting  reduction.  This  stability  must  be  due  to  the  hydroxyl 
group  in  the  (3-position,  as  both  a-  and  (3-bromonaphthalenes  are 
reduced  to  naphthalene  by  sodium  amalgam  in  alkaline  solution. 

In  the  cases  of  a-naphthol  and  a-naphthylamine,  the  hydrogen 
atoms  in  the  2-  and  the  4 -positions  appear  to  be  equally  readily 
replaced  by  bromine,  forming  2  :  4-dibromo-compounds,  and  these, 
on  reduction  with  tin,  or  stannous  chloride,  and  hydrochloric  acid 
appear  to  lose  both  atoms  of  bromine  with  equal  ease.  5-Bromo- 
a-naphthylamine  is  unchanged  by  tin  and  hydrochloric  acid, 
showing  that,  in  this  respect,  the  effect  of  the  a-amino-group  on 
the  5-position  is  much  less  than  on  the  2-  and  4-positions. 

In  general,  the  corresponding  chlorine  compounds  are  reduced 
with  much  greater  difficulty,  if  at  all.  1-Chloro- (3-naphthol, 
2-chloro- a-naphthol,  and  2  :  4-dichloro-a-naphthol  require  the  action 
of  hydrogen  iodide  to  eliminate  the  chlorine  atoms,  whilst  even 
this  reagent  leaves  3-chloro- a-naphthol  unchanged.  This  new  com¬ 
pound,  thin  needles,  m.  p.  134 — 135°,  is  obtained  by  the  reduction 
of  2  :  3  :  4-trichloro- a-naphthol  by  hydrogen  iodide.  If  instead  it  is 
reduced  by  tin  and  hydrochloric  acid,  a  substance  which  is  apparently 
a  mixture  of  mono-  and  di-chloro- a-naphthol  is  obtained,  a-  and  (3- 
Chloronaphthalenes  are  not  changed  by  the  action  of  sodium  amalgam. 

Alcoholic  potash  is  without  action  in  1  :  6-dibromo- (3-naphthol, 
whilst  it  removes  bromine  from  2  :  4-dibromo- a-naphthol,  although 
no  definite  product  has  been  isolated. 

The  following  new  compounds  are  described  in  the  paper. 
1  - Br onto -2 -methoxy naphthalene,  colourless  plates  with  a  nacreous 
lustre,  m.  p.  85° ;  1  :  6-dibromo -2 -methoxy naphthalene,  lustrous, 

colourless  leaflets,  m.  p.  102° ;  6-bromo-2-methoxynaphthalene,  small, 
colourless  needles,  m.  p.  108° ;  3  :  6-dibromo-2-methoxynaphth- 

alene,  fine,  colourless  needles,  m.  p.  103° ;  3  :  6 -dibromo-2-acetoxy- 
naphthalene ,  brown,  compact  crystals,  m.  p.  128° ;  3  :  6-dibromo - 
2 -benzoxy naphthalene,  fine,  colourless  needles,  m.  p.  128 — 129° ; 
\-chloro-2-methoxyiiaphthalene,  pale  yellow  prisms,  m.  p.  70 — 71°; 
3  :  6-dibromo-l-nitro-$-naphthol,  fine,  yellow  needles,  m.  p.  147° 
(decomp.),  obtained  by  the  action  of  sodium  nitrite  and  acetic 
acid  on  1:3:  6-tribromo- (3-naphthol  (and  also  by  nitrating  3  :  6- 
dibromo-$-naphthol ,  fine,  colourless  needles,  m.  p.  134 — 135°) ; 
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1:3:4:  6 -tetrabromo -2 -methoxy naphthalene,  fine,  colourless,  felted 
needles,  m.  p.  149°;  3:4:  %-tribromo-^-naphthol,  colourless  needles, 
m.  p.  127 — 128° ;  6-bromo-$-naphihol,  small,  colourless  needles, 
m.  p.  128°. 

2  :  6-Dichloronaphthalene,  when  pure,  melts  at  140 — 141°,  not 
135°  as  given  in  the  literature.  W.  O.  K. 


Tautomerism  of  Phenols.  V.  1  : 5-  and  2  :  7-Dihydroxy- 
naphthalenes.  Walter  Fuchs  and  Walter  Stix  (Ber.,  1922, 
55,  [2?],  658 — 670;  cf.  A.,  1921,  i,  241). — The  occurrence  of  tauto¬ 
merism  with  the  two  dihydroxynaphthalenes  has  been  demonstrated. 

1  :  5 -Dihydro xynaphthalene  is  heated  on  the  water-bath  for 
about  thirty  days  with  a  freshly  prepared,  concentrated  solution 
of  sodium  hydrogen  sulphite  which  contains  rather  more  than  two 
equivalents  of  the  latter,  whereby  the  sodium  salt,  C10H10O8S2Na2, 
is  obtained  as  a  yellow,  crystalline  powder.  It  readily  loses  one 
molecular  proportion  of  sodium  hydrogen  sulphite  when  treated  with 
alkali  hydroxide  or  when  boiled  with  water,  giving  sodium  5 -hydroxy- 

-ch2 

2-CH-S03Na’ 

from  which  sulphur  dioxide  is  not  removed  by  protracted  treat¬ 
ment  with  boiling  acids  or  alkalis,  and  only  to  a  small  extent  by 
hot  barium  chloride  and  hydrogen  peroxide.  It  is  not  affected 
by  a  solution  of  bromine  in  anhydrous  chloroform.  The  consti¬ 
tution  of  the  substance  is  deduced  from  the  observation  that  it  is 
convertible  into  a  phenylhydrazone ,  C16H1604N2S,  colourless  crystals, 
m.  p.  203°  (decomp.)  (the  alkali ,  barium ,  calcium ,  copper ,  and  lead 
salts  were  examined),  from  which  the  original  ketone  can  be  re¬ 
generated  by  treatment  with  benz aldehyde ;  the  methyl  ether  of 
the  phenylhydrazone  was  also  prepared.  Further,  it  is  con¬ 
verted  by  diazomethane  into  sodium  5-methoxy-l-ketotetrahydro- 
naphthalene-S-sulphonate,  CnH^OgSNa,  an  almost  colourless, 
crystalline  substance.  Oxidation  of  either  methyl  ether  with 
permanganate  appears  to  yield  3-methoxyphthalic  acid.  It  thus 
appears  to  be  established  that  the  product  of  the  action 
of  sodium  hydrogen  sulphite  on  1  :  5-dihydroxynaphthalene 


1  - ketotetrahydron aphthale ne-3-su Iphon  ate ,  OH •  C  6H3 <C 


CO 

CH 


f  ,  .  .  ^TT  „  T  .C(0H)(0-S02Na)-CH2 

must  have  the  constitution  OHU6H3<^£,j^gQ  Na)— _ CH 


or 


OH-C6H3< 


C(0H)(0-S02Na)-CH, 
CH, - 


CH-S03Na* 


The  latter  conception  is 

preferred,  mainly  because  the  substance  does  not  exhibit  any 
tendency  to  involve  the  hydroxyl  group  in  position  5  in  the  formation 
of  a  sulphone. 

Under  analogous  conditions,  2  :  7-dihydroxynaphthalene  behaves 
in  a  very  different  manner  towards  sodium  hydrogen  sulphite 
solution,  giving  a  crystalline  product ,  C10H9O5SNa,  in  only  20% 
yield.  The  new  substance  is  somewhat  unstable  and  is  noticeably 
decomposed  by  solution  in  water.  It  appears  to  have  the  consti- 

_  _  „  „  ^CH2-C(0H)-0-S02Na  .  . 

tution  UH’CgHgV^Qjj-^jj  .  Ihis  conception  is  sup- 
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ported  by  the  observation  that  it  readily  decolorises  the  solution 
of  a  molecular  proportion  of  bromine  in  dry  chloroform  without 
liberation  of  any  considerable  quantity  of  hydrogen  bromide,  but 
it  was  not  possible  to  isolate  a  bromodihydroxynaphthalene  from 
the  product.  The  ketone-bisulphite  likewise  reacts  with  phenyl- 
hydrazine,  but  this  reaction  will  be  fully  described  subsequently. 
It  is  converted  by  dry,  gaseous  ammonia  at  100°  into  the  product, 


OH*C6H3<rrnji,! 


CH2-C(NH2)-0-S02Na 


CH-CH 


which  is  decomposed  by  water 


with  the  formation  of  7 -amino -(3 -naphthol  (acetyl  derivative,  m.  p. 
232°). 

The  mechanism  of  Bueherer’s  reaction  is  probably  as  follows. 
The  naphthol,  functioning  in  its  tautomeric  form,  unites  with  the 
hydrogen  sulphite  to  give  a  carbonyl-bisulphite  compound;  the 
hydroxyl  group  of  this  can  be  replaced  by  the  amino-group,  giving 
an  intermediate  product  containing  nitrogen  and  sulphur  (see 
above),  which  is  ultimately  transformed  into  the  amino-compound. 

H.  W. 


Pyrogallol  1  : 3-Dimethyl  Ether.  I.  K.  Brand  and  H. 
Collischonn  (J.  pr.  Chcm .,  1921,  [ii],  103,  329 — 351). — On 
attempting  to  acetylate  pyrogallol  1  :  3 -dimethyl  ether  with  acetic 
anhydride  in  presence  of  a  few  drops  of  concentrated  sulphuric 
acid,  %-acetoxy-2  :  4-dimethoxy acetophenone,  colourless  leaflets,  m.  p. 
110 — 111°,  is  obtained.  This  forms  a  phenylhydrazone,  C18H2o04N2, 
yellow  crystals,  which  are  unstable  in  the  air,  m.  p.  107 — 108°,  and 
with  hydroxylamine  it  loses  an  acetyl  group  to  form  3 -hydroxy - 
2  :  4 -dimethoxyacetophenone  oxime,  colourless  crystals,  m.  p.  112°. 
Similarly,  with  benzaldehyde  and  alkali  3- hydroxy-2  :  4 -dimethoxy- 
phenyl  styryl  ketone,  m.  p.  78°,  is  formed  which  with  a  solution  of 
bromine  in  ether  yields  a  dibromide,  m.  p.  147 — 150°  (decomp.). 
The  ketone,  on  methylation,  gives  2:3:  4 -trimethoxy phenyl  styryl 
ketone,  yellow  crystals,  m.  p.  71 — 72°,  and  this  on  oxidation  yields 
2:3:  4- trimethoxy  benzoic  acid,  m.  p.  99°,  which  proves  the  position 
of  the  ketonic  group.  3-Acetoxy-2  :  4-dimethoxyacetophenone  on 
hydrolysis  yields  3- hydroxy-2  :  4- dimethoxyacetophenone ,  colourless 
crystals,  m.  p.  79 — 80°,  which  forms  a  phenylhydrazone,  m.  p.  108 — * 
110°,  and  on  methylation  gives  2:3:  4 -trimethoxy acetophenone, 
m.  p.  15—17°. 

On  boiling  pyrogallol  1  :  3 -dimethyl  ether  with  acetic  anhydride, 
the  simple  acetyl  derivative  is  obtained,  m.  p.  53*5°,  which  when 
nitrated  gives  4:-nitro-2-acetylpyrogallol  1  :  3- dimethyl  ether,  yellowish- 
red  crystals,  m.  p.  92 — 93°.  On  hydrolysis,  this  yields  4 -nitropyro- 
gallol  1  :  3- dimethyl  ether,  C8H905N,H20,  long,  thin,  yellow  needles, 
m.  p.  67 — 68°,  and  this  on  methylation  gives  4-nitropyrogallol 
trimethyl  ether,  m.  p.  44°,  described  by  Einhorn,  Cobliner,  and 
Pfeiffer  (A.,  1904,  i,  238),  which  proves  the  position  of  the  nitro- 
group.  4-Nitro-2-acetylpyrogallol  1  :  3 -dimethyl  ether,  on  electro¬ 
chemical  reduction,  yields  4- amino-2-acetylpyrogallol  1  :  3- dimethyl 
ether,  which  is  unstable;  its  hydrochloride  is  pure  white,  m.  p.  210° 
(decomp.).  On  diazotisation  and  coupling  with  $ -naphthol,  a  red 
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azo -compound  is  produced,  forming  metallic,  lustrous  needles,  m.  p. 
165 — 166°.  The  amino -compound  forms  an  acetyl  derivative, 
colourless  leaflets,  m.  p.  131 — 132°,  and  a  benzoyl  derivative,  m.  p. 
150 — 151°.  On  further  nitration,  4  :  6-dinitro-2-acetylpyrogallol 
1  :  3-dimethyl  ether ,  yellow  crystals,  m.  p.  127 — 128°,  is  formed,  and 
this  on  hydrolysis  yields  4  :  6-dinitropyrogallol  1  :  3-dimethyl  ether , 
yellow  needles,  m.  p.  162 — 163°,  which  on  methylation  gives  4  :  6- 
dinitropyrogallol  trimethyl  ether,  m.  p.  87 — 88°,  described  by 
Thoms  and  Siebeling  (A.,  1911,  i,  724).  W.  O.  K. 

The  Action  of  Benzoyl  Peroxide  on  Cholesterol.  A.  Windaus 
and  H.  Luders  ( Z .  physiol .  Chem.,  1921,  115,  257 — 269). — The 
authors  have  previously  directed  attention  to  the  fact  that  the 
so-called  metacholesterol  described  by  Lifschiitz  (A.,  1919,  i,  591 ; 
1920,  i,  547)  is  only  an  impure  cholesterol  as  prepared  from  choles¬ 
terol  dibromide  (A.,  1920,  i,  675).  They  now  show  further  that 
the  action  of  benzoyl  peroxide  on  cholesterol  does  not,  as  claimed 
by  Lifschiitz  ( loc .  cit .),  produce  metacholesterol  but  a  mixture  of 
unchanged  cholesterol  and  eholestan-4  :  7-diol  monobenzoate. 

By  the  prolonged  action  of  benzoyl  peroxide  on  cholesterol  in 
ethyl  alcohol,  a  product  is  obtained  which  has  m.  p.  106 — 410°. 
With  acetic  anhydride,  it  gives  a  more  than  50%  yield  of  cholesteryl 
acetate.  Similarly,  a  60%  yield  of  cholesterol  dibromide  can  be 
obtained  from  the  product.  Finally,  after  precipitating  the  choles¬ 
terol  from  the  mixture  as  its  digitonide  they  have  isolated  from 
the  residue  cholestan-4  :  7-diol  7-monobenzoate,  m.  p.  186°,  which 
was  identified  by  preparing  its  acetyl  derivative,  m.  p.  154°,  and 
the  dibenzoate,  m.  p.  212°.  Further  identification  was  obtained  by 
saponifying  the  benzoate  and  oxidising  the  diol. 

The  product,  therefore,  of  the  action  of  benzoyl  peroxide  on 
cholesterol  is  either  an  isomorphous  mixture  of  cholesterol  and 
cholestan-4  :  7  -diol  monobenzoate  or  a  loose  compound  of  these  two 
substances.  W.  G. 


New  Hydroxamic  Acids  derived  from  ct/cfoPropanecarb- 
oxylic  Acid,  isoButyric  Acid,  and  Dibenzylacetic  Acid.  A 
Comparative  Study  of  the  Beckmann  Rearrangement  of 
their  Derivatives.  Lauder  William  Jones  and  Alfred  W. 
Scott  (J.  Amer.  Chem.  Soc .,  1922,  44,  407—423;  cf.  this  vol., 
i,  248).— The  hydroxamic  acids  described  were  prepared  with  the 
view  of  studying  the  influence  of  certain  hydrocarbon  radicles  on 
the  ease  of  rearrangement  of  the  related  hydroxamic  acids.  The 
sodium,  potassium,  and  silver  salts  of  the  acetyl  and  benzoyl  esters 
of  the  parent  hydroxamic  acids  were  used  for  comparison.  The 
ease  of  rearrangement  of  these  salts  is  given  by  the  order  K  >  Na  >  Ag- 
Similarly,  the  comparative  influence  of  the  various  hydrocarbon 
radicles  studied  is  given  by  the  order  dibenzylmethyl  >  isopropyl  > 
benzylmethyl  >  cycfopropyl. 


IT  Q 

QjeloPropanecarboxylhydroxamic  acid ,  2  I  ^>CH*CO*NH*OH, 

ILjO 

m.  p.  124°  (decomp.),  is  obtained  by  the  action  of  hydroxylamine 
hydrochloride  on  ethyl  cyc/opropanecarboxylate  in  the  presence  of 
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sodium  methoxide.  It  yields  a  benzoyl  ester,  m.  p.  150°,  with  its 
potassium ,  sodium ,  and  silver  salts.  The  acetyl  ester,  m.  p.  108°, 
gives  a  potassium  salt.  Both  these  potassium  salts  decompose 
spontaneously  when  kept  in  a  vacuum  desiccator  over  sulphuric  acid. 

Dibenzylacetic  acid  reacts  with  thionyl  chloride  to  give  dibenzyl- 
acetyl  chloride ,  b.  p.  203 — 205°/17  mm.,  which  with  hydroxylamine 
hydrochloride  and  sodium  methoxide  yields  dibenzylacethydroxamic 
acid,  m.  p.  146°.  A  better  yield  is  obtained  by  the  action  of  hydr¬ 
oxylamine  itself  on  the  acid  chloride  in  dry  benzene.  From  the 
hydroxamic  acid  can  be  prepared  its  benzoyl  ester,  m.  p.  147°,  giving 
a  silver  salt;  and  its  acetyl  ester,  m.  p.  126°,  giving  a  silver  salt. 
In  neither  case  can  the  potassium  and  sodium  salts  be  isolated 
owing  to  the  ease  with  which  they  undergo  rearrangement.  The 
product  of  rearrangement  in  the  presence  of  water  is  s -bisdibenzyl- 
methylcarbamide,  CO[NH*CH(CH2Ph)2]2,  m.  p.  159°. 

Attempts  were  made  to  prepare  tribenzylacethydroxamic  acid, 
but  they  were  not  successful.  Tribenzylmethyl  chloride ,  m.  p.  173° 
(decomp.),  was  obtained  by  the  action  of  acetyl  chloride  on  tribenzyl  - 
carbinol.  Attempts  to  prepare  a  Grignard  reagent  from  it  by  the 
action  of  magnesium  even  in  the  presence  of  starters  were  not 
successful. 

iso  Butyrhy  dr  oxamic  acid  ( dimethylacethydroxamic  acid),  m.  p.  116°, 
was  prepared  either  by  the  action  of  hydroxylamine  hydrochloride 
on  ethyl  isobutyrate  in  the  presence  of  sodium  methoxide  or  by 
the  interaction  of  isobutyryl  chloride  and  hydroxylamine  in  dry 
benzene.  It  yields  a  benzoyl  ester,  m.  p.  148°,  giving  potassium , 
sodium ,  and  silver  salts,  and  an  acetyl  ester,  m.  p.  87°,  giving  a 
potassium  salt.  W.  G. 


The  Constitution  of  the  Secondary  Product  in  the  Sulphon- 
ation  of  Cinnamic  Acid.  F.  J.  Moore  and  Ruth  Thomas  (J. 
Amer.  Chem .  Soc.y  1922,  44,  367 — 369). — Contrary  to  the  state¬ 
ment  of  Beilstein  (Handbuch  org.  Chem.,  3  ed.,  2,  1422),  it  is  shown 
that  the  second  product  obtained  by  Rudnew  (cf  A.,  1875,  76) 
in  the  sulphonation  of  cinnamic  acid  is  m-sulphocinnamic  acid,  and 
that  it  is  identical  with  that  obtained  by  Kafka  (cf.  A.,  1891,  720) 
from  m-sulphobenz aldehyde  by  the  Perkin  synthesis.  It  may 
readily  be  characterised  by  its  aniline  hydrogen  salt,  m.  p.  238°. 


W.  G. 


Ring-chain  Tautomerism.  I.  The  Occurrence  and  Effect 
of  Keto-enol  Tautomerism  between  a  Ring  Compound  and 
its  Open-chain  Isomeride.  George  Arman d  Robert  Kon, 
Arnold  Stevenson,  and  Jocelyn  Field  Thorpe  (T.,  1922,  121, 
650—665). 

Preparation  of  Phthalic  Anhydride  by  the  Catalysis  of  the 
Vapour  Phase  Reaction  between  Naphthalene  and  Atmo¬ 
spheric  Air.  Courtney  Conover  and  H.  D.  Gibbs  (J.  Ind. 
Eng.  Chem.,  1922,  14,  120 — 125). — Naphthalene  is  oxidised  to 
phthalic  anhydride  when  a  mixture  of  naphthalene  vapour  and 
air  is  passed  through  a  heated  tube  containing  certain  catalysts. 
Vanadium  pentoxide  is  the  best  catalyst  for  the  purpose;  at 
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about  400°,  55%  of  the  naphthalene  is  oxidised,  27%  may  be 
recovered  and  18%  is  lost,  the  yield  of  phthalic  anhydride  being 
87%  of  the  naphthalene  attacked.  Molybdenum  trioxide  is  also 
a  fairly  efficient  catalyst,  but  other  metallic  oxides  tried  and  even 
finely  divided  platinum  mixed  with  magnesia  are  poor  or  worth¬ 
less.  Fused  and  powdered  vanadium  pentoxide  is  more  effective 
than  is  the  light  powder  prepared  by  decomposing  ammonium 
vanadate  at  low  temperatures.  Arsenic  trioxide  and  sulphur 
dioxide  do  not  interfere  with  the  catalyst,  but  the  presence  of 
sodium  compounds  is  injurious.  Phthalic  anhydride  is  the  main 
solid  product  of  the  reaction ;  benzoic  acid  has  been  found,  and 
naphthols  are  probably  present  in  small  quantity.  The  gaseous 
products  consist  chiefly  of  carbon  dioxide;  the  presence  of  carbon 
monoxide  has  not  been  detected.  W.  P.  S. 

Friedel  and  Crafts’  Reaction.  Diphenyl  and  Ditolyl  Tetra- 
halogen  Phthalides.  Walter  A.  Lawrance  and  Harold  G. 
Oddy  (J.  Amer.  Chem .  Soc .,  1922,  44,  329 — 330). — The  method 
used  by  Rubidge  and  Qua  for  the  preparation  of  diphenylphthalide 
(cf.  A.,  1914,  i,  539)  gives  good  results  for  the  preparation  of 
diphenyl-  and  ditolyl -tetrahalogenophthahdes  if  tetrahalogenated 
phthalic  anhydrides  are  used.  New  compounds  prepared  by  this 
method  are  :  diphenyltetrabromophthalide ,  m.  p.  202° ;  ditolyltetra- 
bromophthalide ,  m.  p.  196 — 197° ;  diphenyltetraiodophthalide,  m.  p. 
206°,  and  ditolyltetraiodophthalide ,  m.  p.  213 — 214°.  W.  G. 

Mechanism  of  the  Colour  Change  of  some  Phthaleins. 

A.  Thiel  (Z.  physikal.  Chem.,  1922,  100,  479 — 488). — The  author 
has  investigated  the  colour  changes  of  various  chloro-  and  bromo- 
substituted  phenolphthaleins  and  from  the  relative  intensity  of 
the  colour  discusses  the  mechanism  of  the  colour  change.  Taking 
the  intensity  of  the  colour  of  phenolphthalein  itself  as  unity,  the 
following  intensity  values  have  been  obtained  :  Phenoltetrachloro- 
phthalein,  5  ;  chlorophenolphthalein,  0-65 ;  dichlorophenolphthalein, 
0*25;  trichlorophenolphthalein,  0*13;  tetrachlorophenolphthalein, 
0*01;  bromophenolphthalein,  0-60;  dibromophenolphthalein,  0-20; 
tribromophenolphthalein,  0-04,  and  tetrabromophenolphthalein, 
0*01.  The  results  show  that  the  nuclear  ring  has  no  chromophoric 
function  and  that  this  must  be  sought  outside  the  nucleus.  The 
sensitiveness  towards  large  excess  of  strong  bases  is  practically 
zero  in  the  case  of  phenoltetrachlorophthalein ;  it  is  noticeable 
with  phenolphthalein  and  increases  with  increasing  number  of 
chlorine  or  bromine  atoms  in  the  side  rings,  so  that  under  similar 
conditions  the  tetra- derivatives  show  the  strongest  decoloration 
by  alkali  hydroxides.  The  decolorising  action  of  alcohol  is  parallel 
with  that  of  alkali  hydroxides ;  cooling  reduces  the  colour  intensity 
and  heating  increases  it.  J.  F.  S. 

The  Molecular  Configurations  of  Polynuclear  Aromatic 
Compounds.  I.  The  Resolution  of  y-6  :  6'-Dinitro-  and 
4:6:4':  6'-Tetranitro-diphenic  Acids  into  Optically  Active 
Components.  George  Hallatt  Christie  and  James  Kenner 
(T.,  1922,  121,  614—620). 
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Disalicylic  or  Anhydrosalicylic  Acid  and  its  Transform¬ 
ation  into  Xanthone-4-carboxylic  Acid.  Richard  Anschutz 
and  Walter  Claasen  (Ber.,  1922,  55,  [R],  680—689;  cf.  A., 
1920,  i,  48). — o-Tolylsalicylic  acid,  Cg^Me’O'CgH^COgH,  m.  p. 
133*5°,  is  prepared  according  to  the  directions  of  Ullmann  and 
Zlokasoff  (A.,  1905,  i,  597)  and  is  oxidised  by  potassium  perman¬ 
ganate  to  disalicylic  acid  [anhydrosalicylic  acid],  0(C6H4*C02H)2, 
colourless  needles,  m.  p.  230°  (decomp.) ;  the  silver ,  calcium  (+H20), 
and  copper  salts  are  described.  The  acid  is  converted  by  phosphorus 
pentachloride  in  the  presence  of  5-tetrachloroethane  into  the  corre¬ 
sponding  chloride ,  0(C6H4*C0C1)2,  small,  colourless  needles,  m.  p. 
161°,  from  which  the  following  compounds  are  obtained  in  the 
usual  manner  :  ethyl  ester,  b.  p.  220°/12  mm. ;  di-amide ,  small, 
colourless  needles,  m.  p.  265° ;  di-anilide ,  four-sided,  lustrous 
leaflets,  m.  p.  194 — 195°.  Methyl  disalicylate ,  prepared  by  the 
action  of  methyl  sulphate  and  potassium  hydroxide  on  the  acid, 
crystallises  in  small,  colourless  needles,  m.  p.  65*5°. 

Disalicylic  acid  shows  a  somewhat  unexpected  behaviour  towards 
acetyl  chloride  at  170°,  since,  in  place  of  the  expected  anhydride, 

CO 

it  gives  xanthone-4:-carboxylic  acid ,  C6H4<Cq._^>C6H3,C02H  (the 

same  compound  is  produced  by  means  of  sulphuric  acid) ;  it 
crystallises  in  almost  colourless,  matted  needles,  m.  p.  289°,  and 
is  characterised  by  unusual  stability,  since  it  can  be  distilled 
unchanged  under  the  atmospheric  pressure.  The  silver ,  calcium , 
and  copper  (+H20)  salts  are  described.  The  acid  is  characterised 
further  by  conversion  into  the  following  derivatives ;  chloride  (by 
phosphorus  pentachloride  or  thionyl  chloride),  m.  p.  165°;  methyl 
ester  (by  means  of  methyl  sulphate),  long,  yellow  needles,  m.  p. 
146*5°;  ethyl  ester  (from  the  silver  salt  and  ethyl  iodide),  micro¬ 
scopic  yellow  needles,  m.  p.  123°;  amide  (from  the  chloride  and 
ammonia  in  s-tetraehloroethane  solution),  m.  p.  above  320° 
(decomp.) ;  anilide ,  colourless,  lustrous  leaflets,  m.  p.  252°. 

H.  W. 

Some  Derivatives  of  Anisylacetone  (Methoxyphenylpro- 
panone)  [p-Methoxybenzyl  Methyl  Ketone].  Emilien  Le 
Brazidec  (Bull.  Soc.  chim.,  1922,  [iv],  31,  255 — 265). — p-Methoxy- 
benzyl  methyl  ketone  is  converted  by  the  action  of  hydrobromic 
acid  in  solution  in  glacial  acetic  acid  into  p -hydroxy  benzyl  methyl 
Jcetone ,  COMe-CH2-C6H4-OH,  m.  p.  35*5°,  d20  1-1159,  giving  a  semi- 
carbazone ,  m.  p.  213°.  With  potassium  cyanide,  the  bisulphite 
compound  of  anisylacetone  yields  0L-hydroxy-$-anisyl-cc-methylpro- 
pionitrile ,  OMe-C6H4-CH2-CMe(OH)-CN,  which  on  hydrolysis  gives 
first  the  amide ,  m.  p,  179°,  and  then  oi-hydroxy-^-anisyl- ^.-methyl- 
propionic  acid ,  m.  p.  84°.  By  the  action  of  magnesium  methyl 
iodide  on  anisylacetone,  a-anisyl- (3-methyl- Aa-propene, 

CH*CMeICH*C6H4*OMe, 

b.  p.  118°/15  mm.,  d  1  0089,  is  obtained,  but  its  properties  do  not 
entirely  correspond  with  those  given  by  Klages  (cf.  A.,  1904,  i,  567) 
for  a  compound  thus  named  and  prepared  from  anisaldehyde  and 
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sodium  zsobutyrate.  Its  constitution  is  shown  by  the  fact  that 
on  oxidation  it  yields  anisic  acid.  On  reduction  by  sodium  in 
absolute  alcohol,  it  gives  oL-anisyl-$-methylpropane ,  b.  p.  123 — 
125°/15  mm.,  d°  0*9887. 

By  the  action  of  magnesium  benzyl  chloride  on  anisyl acetone, 
y -phenyl- cc-anisyl -  $-methylpropan-  $-ol, 

CH2Ph-CMe(OH)-CH2-C6H4*OMe, 

b.  p.  225 — 230°/15  mm.,  is  obtained,  and  on  dehydration  by  acetic 
anhydride  it  yields  y-phenyl-(x-anisyl-$-methyl-ka-propeney 

CH2Ph-CMe:CH-C6H4-OMe, 

b.  p.  206712  mm.,  d°  1*0551,  and  this  on  oxidation  gives  anisic 
acid.  W.  G. 

The  Synthesis  of  Aromatic  Ketones  by  means  of  Mixed 
Zinc  Organic  Compounds.  F.  Mauthner  (J.  pr.  Chem., 
1921,  [ii],  103,  391— 396).— Following  Blaise  (A.,  1911,  i,  415), 
the  author  has  prepared  various  aromatic  ketones  by  the  action 
of  mixed  zinc  organic  compounds  on  the  corresponding  acid  chlor¬ 
ides.  From  o-toluoyl  chloride  is  obtained  o-tolyl  ethyl  ketone, 
an  oil,  b.  p.  219 — 220°.  The  following  compounds  are  also  de¬ 
scribed  :  m-tolyl  methyl  ketone,  an  oil,  b.  p.  220°;  p-tolyl  ethyl 
ketone,  an  oil,  b.  p.  238 — 239°;  2-methoxy-m-toluoyl  chloride ,  b.  p. 
121 — 122717  mm. ;  2-methoxy-m-tolyl  ethyl  ketone ,  b.  p.  122°/12 
mm.;  2-methoxy-p-toluoyl  chloride ,  b.  p.  153 — 154°/18  mm.; 
2-methoxy-p-tolyl  ethyl  ketone ,  b.  p.  147°/14  mm. ;  4:-methoxy-m- 
toluoyl  chloride ,  b.  p.  146 — 147°/14  mm. ;  \-methoxy-vo-tolyl  ethyl 
ketone ,  b.  p.  142 — 143°/13  mm. ;  p-anisyl  methyl  ketone,  and 
3  :  5 -dimethoxy phenyl  ethyl  ketone ,  b.  p.  168 — 170°/17  mm.  The 
last  compound,  when  reduced  with  zinc  and  hydrochloric  acid, 
yields  3  :  5‘dimethoxy-l-n-propylbenzene.  If  the  formula  proposed 
by  Hesse  (A.,  1911,  i,  208)  for  divarinol  is  correct,  this  compound 
ought  to  be  identical  with  divarinol  dimethyl  ether.  W.  O.  K. 

The  Reaction  between  Alkalis  and  certain  Nitroci/cfopro- 
pane  Derivatives.  E.  P.  Kohler  and  L.  I.  Smith  (J.  Amer. 
Chem.  Soc.y  1922,  44,  624 — 634). — It  has  previously  been  shown 
(A.,  1919,  i,  582)  that  3-nitro-2-benzoyl-l-phenylcycZopropane  is 
decomposed  by  potassium  hydroxide,  giving  potassium  nitrite  and 
an  open-chain  (3-diketone.  It  is  suggested  that  the  first  step  in 
this  reaction  is  the  elimination  of  nitrous  acid  and  then  the  re¬ 
sulting  cycZopropene  derivative  immediately  undergoes  rearrange¬ 
ment  to  an  acetylenic  compound  which  in  the  presence  of  the  alkali 
hydroxide  combines  with  water  to  give  the  p- diketone.  Certain 
experimental  evidence  in  support  of  this  view  is  given.  Proof  of 
the  intermediate  formation  of  an  acetylenic  ketone  was  obtained 
by  carrying  out  the  reaction  in  the  presence  of  diethyl  malonate, 
when  a-pyrone  esters  were  obtained  (cf.,  this  vol.,  i,  461). 

p~Chlorophenyl  y-nitro-$-phenylpropyl  ketone , 

N02-CH2-CHPh-CH2-C0-C6H4Cl, 

m.  p.  80°,  is  obtained  by  the  action  of  sodium  nitromethane  on 
p-chlorophenyl  styryl  ketone.  When  brominated,  it  yields  p -chloro- 
phenyl  vL-bromo-y-nitro-$-phenylpropyl  ketone ,  m.  p.  88 — 89°,  which 
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by  the  elimination  of  hydrogen  bromide  with  potassium  acetate 
gives  3-nitro-l-p-chlorobenzoyl-2-phenylcyc\opropane ,  m.  p.  121°. 
This  compound  is  converted  into  an  isomeride,  m.  p.  144°,  by  the 
action  of  ammonia  in  methyl  alcohol.  Further,  it  combines  with 
hydrogen  bromide,  giving  p -chlorophenyl  y-bromo-$-nitro-y-phenyl- 
propyl  ketone ,  CHPhBr*CH(N02)-CH2-C0-C6H4Cl,  m.  p.  128°, 
which  readily  loses  nitrous  acid  and  hydrogen  bromide,  giving 
l-phenylA-p-chlorophenylfuran,  m.  p.  123°.  The  nitroc^/cZopropane 
described  above  is  decomposed  by  sodium  methoxide,  giving  as  its 
sole  product  p -chlorophenyl  phenacetylmethyl  ketone , 

CH2Ph-CO-CH2-CO-C6H4Cl, 

m.  p.  78°,  giving  a  copper  derivative,  m.  p.  218 — 220°  (decomp.). 
If  the  nitroc?/cZopropane  is  warmed  with  the  sodium  derivative  of 
diethyl  malonate  in  methyl  alcohol,  then  the  product  is  methyl 
5-~p-chlorophenyl-3-benzylpyrone-2-carboxylate ,  m.  p.  171°,  giving 
the  free  acid ,  m.  p.  155 — 157°  (decomp.),  and  some  y-p -chlorobenzoyl- 
P- benzylcrotonic  acid ,  C6H4Cl-C0-CH2-C(CH2Ph):CH-C02H,  m.  p. 
147°  (decomp.).  The  pyrone  acid,  when  heated  at  165 — 170°, 
gives  6-p-chlorophenylA‘benzylpyrone,  m.  p.  167 — 168°.  The  pyrone 
ester  when  shaken  with  a  saturated  solution  of  ammonia  in  methyl 
alcohol  gives  ethyl  2-hydroxy-§-p-chlorophenylA-benzylpyridine-3- 
carboxylate ,  m.  p.  210°. 

Starting  from  phenyl  p-chlorostyryl  ketone,  a  similar  series  of 
compounds  can  be  prepared  as  follows.  Phenyl  y-nitro-$-p-chloro- 
phenylpropyl  ketone ,  m.  p.  96°;  phenyl  u.-bromo-y-nitro-$-p-chloro- 
phenylpropyl  ketone ,  m.  p.  116°;  3-nitro-l-benzoyl-2-p-chloro~ 
phenylcyclopropane,  m.  p.  66 — 67°,  and  its  isomeride ,  m.  p.  157 — 
159°;  phenyl  y-bromo-$-nitro-y-p-chlorophenylpropyl  ketone ,  m.  p. 
112 — 114°;  phenyl  $-nitro-y-hydroxy-y-p-chlorophenylpropyl  ketone , 
m.  p.  142°;  phenyl  p-chlorophenylacetylmethyl  ketone ,  m.  p.  52—54°, 
and  its  copper  derivative,  m.  p.  229 — 230°  (decomp.) ;  methyl  3-p- 
chlorobenzyl-5-phenylpyrone-2-carboxylate ;  phenyl  ct.y-dibromo-$- 
nitro-y-p-chlorophenylpropyl  ketone,  m.  p.  143°.  W.  G. 

The  Dehydration  of  Benzylhydrobenzoin  (“Py  -Triphenylpro- 
pane-ap-diol).  Formation  of  Benzyl  Diphenylmethyl  Ketone 
(Semipinacolic  Transposition)  and  of  Diphenylindene  (Cyclis- 
ation).  A.  Orekhoff  and  M.  Tiffeneau  (Bull.  Soc.  chim.,  1922, 
[iv],  31,  253 — 255). — It  has  previously  been  shown  that  a(3y-tri- 
phenylpropane-a^-diol  is  dehydrated  by  concentrated  sulphuric 
acid,  giving  benzyl  diphenylmethyl  ketone  (A.,  1919,  i,  205).  It 
is  now  shown  that  if  phosphoric  oxide  is  used  in  place  of  sulphuric 
acid,  the  products  are  benzyl  diphenylmethyl  ketone  and  1  :  2-di« 

CH 

phenylindene,  f^N^^fCPh  If  acetyl  chloride  is  the  dehydr- 

_ ICHPh  * 

ating  agent,  the  product  is  exclusively  diphenylindene.  W.  G. 

Hydrindones.  I.  The  Hydrindone  of  the  Vanillin  Series. 

Fritz  von  Konek  and  Nikolaus  Szamak  (Ber.,  1922,  55,  102 — 
109)t — The  object  of  the  research  was  to  determine  the  influence 
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of  a  third  ring  substituent  on  the  condensation  to  hydro  xyhydr- 
indones  of  suitable  phenolic  acids.  Hydroferulic  acid  ([3-m-methoxy- 
_p-hydroxyphenylpropionic  acid),  was  prepared  by  reducing  ferulic 
acid  with  sodium  amalgam,  the  ferulic  acid  being  obtained  from 
vanillin  by  Perkin’s  synthesis.  The  hydroferulic  acid  was  con¬ 
densed  by  heating  with  concentrated  sulphuric  acid  at  140°.  The 
resulting  hydrindone,  which  was  obtained  in  poor  yield,  crystallises 
from  hot  water  in  long  needles,  m.  p.  193 — 194°.  It  forms  a  phenyl- 
hydrazone ,  m.  p.  205—210°  (decomp.),  crystallising  in  yellow 

needles.  By  methylation  and  oxidation  with 
nitric  acid,  it  is  converted  into  m-hemipinic 
acid  (4  :  5-dimethoxyphthalic  acid),  which 
establishes  the  constitution  of  the  hydrindone 
as  6-hydroxy-5-methoxydihydrindone  (annexed 
formula).  Condensation  therefore  takes  place  in  the  position  para 
to  the  methoxyl  group.  E.  H.  R. 


ch3o 

HO 


The  Rearrangement  of  Benzil  to  Benzilic  Acid.  Arthur 
Lachman  (J.  Amer.  Chem.  Soc.,  1922,  44,  330 — 340). — By  pro¬ 
longed  boiling  with  water,  benzil  is  converted  into  benzilic  acid. 
The  addition  of  small  amounts  of  alkali  accelerates  the  change, 
but  the  acceleration  is  by  no  means  proportional  to  the  increase 
in  hydroxyl-ion  concentration.  There  is  some  slight  experimental 
evidence  that  the  reversal  of  the  benzil  rearrangement  is  not  un¬ 
likely,  but  so  far  it  has  not  definitely  been  accomplished.  When 
boiled  with  water,  benzilic  acid  yields  benzophenone  and  carbon 
monoxide.  The  author  is  of  the  opinion  that  the  new  experi¬ 
mental  evidence  is  not  in  accord  with  the  hypotheses  of  Nef  (cf.  A., 
1898,  i,  102),  Tiffeneau  (cf.  A.,  1907,  i,  304,  404,  922),  or  Michael 
(cf.  A.,  1920,  i,  417,  536)  as  to  this  rearrangement.  He  propounds 
a  new  hypothesis  similar  to  that  suggested  for  the  rearrangement 
of  dihydro xytartarie  acid  (cf.  this  vol.,  i,  109),  that  is  to  say,  on  the 
basis  of  intramolecular  oxidation  and  reduction.  The  rearrangement 
is  indicated  as  follows,  COPlrCOPh  — ►  CPh(OH)2*CPh(OH)2  — >- 
OH’CPh2*C(OH)3  — 0H*CPh2*C02H.  The  decomposition  of 
benzilic  acid  to  benzophenone  and  carbon  monoxide  may  be 
similarly  accounted  for: 

0H*CPh2*C0(0H)=CPh2(0H)2+C0=C0Ph2+H20+C0. 

Prom  a  study  of  this  and  other  rearrangements,  it  is  stated  that 
if  two  carbon  atoms  in  a  compound  are  in  a  symmetrical  or  a  similar 
state  of  oxidation,  such  a  structure  is  unstable ;  one  of  the  carbon 
atoms  tends  to  a  greater  degree  of  oxidation,  the  other  becoming 
reduced.  This  tendency  is  enhanced  by  rise  in  temperature  or  by 
different  catalysts.  W.'G. 


Piperitone.  II.  Benzylidene-di-piperitone.  John  Read 
and  Henry  George  Smith  (T.,  1922,  121,  574 — 582). 

Piperitone.  III.  The  Oximes  of  dl-Piperitone.  John 
Read,  Henry  George  Smith,  and  Marie  Bentiyoglio  (T.,  1922, 
121,  582—593). 
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New  Halogen  Derivatives  of  Camphor.  II.  a'-Bromo- 
camphor.  Thomas  Martin  Lowry,  Victor  Steele,  and  Henry 
Burgess  (T.,  1922,  121,  633 — 641). 


New  Distinctive  Characteristics  of  the  Three  Propan- 
p-olcamphorcarboxylolides  Melting  Respectively  at  141°, 
117 — 118°,  and  89 — 90°.  A.  Haller  and  (Mme)  Ramart-Lucas 
(Compt.  rend.,  1922,  174,  785—789;  cf.  A.,  1921,  i,  673).— With 
sodium  ethoxide  the  camphorcarboxylolide,  m.  p.  141°,  gives 

7  7  ,  t  ^C(C02H)-CH2-CHMe-0H, 

propan-  ft -olcamphor  carboxylic  acid, 

m.  p.  160 — 170°  (decomp.),  [a]D  +33°  5',  which  when  heated  loses 
carbon  dioxide,  giving  camphopropan-p-ol.  The  acid  is  the  cis- 
trans-abtid.  The  camphorcarboxylolide,  m.  p.  117 — 118°,  under 
the  same  conditions  gives  the  sodium  salt  of  an  isomeric  cis-cis- 
propan-$-olcamphor carboxylic  acid.  Attempts  to  isolate  the  free 
acid  were  not  successful  as  the  addition  of  acid  to  a  solution  of 
the  sodium  salt  always  regenerated  the  olide.  The  third  camphor 
carboxylolide,  m.  p.  89 — 90°,  can  be  obtained  in  small  amounts 
by  treating  the  isomeride,  m.  p.  141°,  with  concentrated  sulphuric 
acid.  When  treated  with  sodium  ethoxide  as  described  above,  it 
gives  an  isomeric  propan- fi-olcamphorcarboxylic  acid,  m.  p.  115 — 
120°  (decomp.),  [a]D  +25°  3',  which  when  heated  loses  carbon  dioxide, 
giving  a  camphopropan-$-ol,  m.  p.  100 — 101°,  [a]D  +62°  4',  which 
yields  a  phenylur ethane,  m.  p.  120 — 120’5°,  [a]D  -f  5°  47'.  W.  G. 


Various  Oils  of  Origanum  vulgar e  from  Different  Parts  of 
Italy.  E.  Angelescu  (Gazzetta,  1922,  52,  i,  157 — 166). — Three 
samples  of  Origanum  vulgare ,  (1)  one  purchased  in  Rome,  and  the 
others  gathered  (2)  at  Valle  d’lnferno  and  (3)  in  Sicily,  respectively, 
have  been  distilled  in  a  current  of  steam,  the  whole  plant  being 
employed.  The  yields  of  oil  obtained  were  0*204,  0*072,  and 
1*106%,  respectively,  and  the  compositions  as  follows  :  (1)  6*7% 
of  thymol,  15*4%  of  unidentified  free  alcohols,  2*63%  of  esters,  a 
small  proportion  of  free  acid,  and  12*5%  of  a  sesquiterpene,  b.  p. 
245 — 250°,  the  density  and  refraction  of  which  indicate  it  to  be 
bicyclic;  (2)  2*2%  of  thymol,  12*86%  of  unidentified  free  alcohols, 
2*56%  of  esters,  and  probably  a  sesquiterpene ;  (3)  50%  of  thymol, 
4%  of  unidentified  free  alcohols,  0*85%  of  esters,  traces  of  free 
acid,  17*5%  of  cymene,  and  10*5%  of  dipentene.  [Cf.  J.  Soc.  Chem . 
Ind.,  1922,  346a.]  T.  H.  P. 

Italian  Oil  of  Thymus  striatus .  P.  Leone  and  E.  Angelescu 
{Gazzetta,  1922,  52,  i,  152 — 157). — The  dried  complete  plant  yields 
0*342%  of  a  lemon-yellow  oil  of  aromatic  odour  and  burning  taste 
and  containing  30%  of  thymol,  9*5%  of  unidentified  free  alcohols, 
2*83%  of  esters,  little  free  acid,  29%  of  cymene,  and  4*5%  of  a 
sesquiterpene,  b.  p.  250 — 260°,  which  is  apparently  monocyclic. 
[Cf.  J.  Soc.  Chem.  Ind.,  1922,  346a.]  T.  H.  P. 

The  Dithiocarbamate  Accelerators  of  Vulcanisation.  D.  F. 

Twiss,  S.  A.  Brazier,  and  F.  Thomas  {J.  Soc.  Chem.  Ind.,  1922, 
41,  83 — 88t). — The  dithiocarbamate  accelerators  of  vulcanisation 
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include  the  alkyldithioearbamates,  the  corresponding  thiouram 
disulphides,  and  the  xanthates.  Unlike  aldehyde-ammonia  and  the 
simple  amines,  the  effectiveness  of  these  compounds  as  vulcan¬ 
isation  catalysts  is  influenced  to  a  remarkable  extent  by  the  presence 
of  zinc  oxide.  Their  use  with  zinc  oxide  gives  rise  to  vulcanised 
products  of  exceptionally  high  tensile  strength  and  resistance  to 
extension,  and  accelerates  the  physical  alteration  of  the  rubber 
in  a  greater  degree  than  the  chemical  alteration,  as  indicated  by 
the  combination  of  caoutchouc  with  sulphur.  The  alkylammonium 
alkyldithioearbamates  and  thiouram  disulphides  derived  from 
secondary  amines  are  much  more  powerful  catalysts  than  the 
corresponding  derivatives  of  primary  amines.  It  is  remarkable 
that  in  the  absence  of  zinc  oxide  even  the  zinc  dialkyldithiocarb- 
amates  and  zinc  ethylxanthate  are  relatively  feeble  in  their  action, 
and  that  with  the  last-named  substance  a  high  vulcanisation  tem¬ 
perature  is  unfavourable.  When  applied  in  the  presence  of  a 
limited  proportion  of  zinc  oxide,  thiocarbanilide  causes  the  develop¬ 
ment  of  a  discontinuous  progress  of  vulcanisation  similar  to  that 
described  earlier  for  thiocarbo-p-toluidide.  (See  also  Twiss  and 
Brazier,  A.,  1920,  i,  751 ;  Twiss  and  Howson,  A.,  1920,  i,  751 ;  Twiss, 
A.,  1921,  i,  876.)  D.  F.  T. 

The  Constitution  of  Catechin.  IV.  Maximilian  Nieren- 
stein  (T.,  1922,  121,  604—613). 

The  Addition  of  Malonic  Esters  to  Benzoylphenylacetylene. 

E.  P.  Kohler  ( J .  Amer.  Chem.  Soc .,  1922,  44,  379 — 385). — Malonic 
esters  combine  with  benzoylphenylacetylene  in  the  presence  of  sodium 
ethoxide  to  give  compounds  of  the  type  C0Ph*CHICPh'CH(C02Me)2, 
which,  however,  immediately  lose  alcohol  and  pass  into  a-pyrone 
derivatives,  having  the  ester  group  in  the  position  3.  These  pyrone 
derivatives  are  characterised  by  the  fact  that  on  treatment  with 
alkalis  they  can  be  hydrolysed  without  breaking  the  pyrone  ring, 
the  product  being  either  the  pyrone  acid  or  the  corresponding 
pyrone.  In  this  way,  the  author  has  prepared  2  : 4:-diphenyl - 
%-pyrone-b-carboxylic  acid ,  in  the  form  of  its  methyl  ester,  m.  p. 
129°,  its  ethyl  ester,  m.  p.  119°,  and  its  sodium  salt.  The  free  acid 
when  heated  for  two  hours  at  210 — 212°  gives  2  : 4:-diphenyl- 
§-pyrone,  m.  p.  142°,  which  by  solution  in  alcoholic  potassium 
hydroxide  and  subsequent  addition  of  acid  gives  y-benzoyl-fi-phenyl- 
crotonic  acid ,  m.  p.  130°,  giving  a  methyl  ester,  m.  p.  36°.  A  second 
acid,  apparently  isomeric  with  the  cro tonic  acid,  was  also  obtained 
during  this  opening  of  the  pyrone  ring,  but  it  could  not  be  isolated 
in  the  pure  state. 

The  pyrone  esters  when  heated  with  aqueous  ammonia  give 
ammonium  salts  of  amino -compounds,  but  with  concentrated 
alcoholic  ammonia  at  the  ordinary  temperature  they  are  slowly 
converted  into  a  mixture  of  hydroxypyridine  esters  and  the  corre¬ 
sponding  hydroxypyridines.  Of  these  ^-hydroxy -2  :  4 -diphenylpyr- 
idine ,  m.  p.  210°,  and  ethyl  ^hydroxy-2  :  4 - diph enylpyridin e-5-carb- 
oxylate ,  m.  p.  197°,  have  been  prepared.  W.  G. 
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The  Oxidation  of  a-Dinaphthaxanthens.  Hemendra  Kumar 
Sen-Gupta  and  Stanley  Horwood  Tucker  (T.,  1922,  121, 
557—568). 


Autoxidation  of  2- Acetyl- a-naphthol  in  Alkaline  Solution. 

K.  Fries  and  H.  Leue  (Ber.,  1922,  55,  [B],  753— 763).— Solutions 
of  2- acetyl-  a-naphthol  in  sodium  or  potassium  hydroxide  which 
contain  more  than  one  molecular  proportion  of  the  hydroxide  to 
one  of  the  acetyl  derivative  are  completely  stable  towards  air, 
even  when  heated;  on  the  other  hand,  when  an  excess  of  base 


is  avoided,  the  acetyl  compound  is  readily  oxidised  to  acetic  acid 

and  a  substance,  C22H1204,  to  which,  on 
account  of  its  synthesis  and  reactions,  the 
|  ^10  annexed  constitution  is  assigned.  The 

0  \=//  course  of  the  reaction  has  not  yet  been 

||  /  \  elucidated  fully,  and  it  has  not  been 

\ — /  found  possible  to  isolate  any  intermediate 

product.  The  completely  inhibitive  effect 
of  even  a  slight  excess  of  alkali  hydroxide  is  attributed  to  the 
existence  of  two  types  of  salts  of  2 -acetyl- a-naphthol,  of  which  only 
that  which  predominates  in  solutions  of  smaller  hydroxyl-ion 
concentration  is  autoxidisable. 


If  oxygen  is  passed  through  a  boiling  solution  of  2- acetyl- a- 
naphthol  in  alcohol  which  has  been  treated  with  an  amount  of 
sodium  hydroxide  solution  insufficient  for  complete  combination, 
ethyl  acetate  is  produced  and  a  dense  precipitate  of  the  sodium 
salt,  C22H1104Na,  black  crystals,  separates.  The  parent  com¬ 
pound,  C22H1204  (see  above),  crystallises  in  dark  red  needles,  m.  p. 
306°;  the  acetate ,  lustrous,  orange-yellow  needles,  m.  p.  284°, 
carbethoxy -derivative,  orange-coloured,  silky  needles,  m.  p.  239°, 
and  methyl  ether ,  slender  red  needles,  m.  p.  264°,  are  described. 
The  compound,  C22H1204,  is  reduced  by  a  saturated  solution  of 
stannous  chloride  in  glacial  acetic  acid  to  the  corresponding  tri- 

hydroxy -derivative,  CloH6<C!^0^l!>CH*CloH5(OH)2,  yellow  leaf¬ 
lets,  m.  p.  195°,  which  is  oxidised  slowly  to  the  parent  substance 
on  exposure  to  air,  rapidly  in  alkaline  solution.  It  gives  a  triacetate, 
colourless  leaflets,  m.  p.  212°.  The  methyl  ether,  m.  p.  264°,  under¬ 
goes  a  peculiar  transformation  under  the  influence  of  alkali  hydr¬ 
oxide,  being  converted  by  loss  and  subsequent  addition  of  a  molecule 
of  water  into  the  diketone,  OH#C10H6*CO*CO*C10H5(OH)*OMe, 
yellow  needles,  m.  p.  186°,  which  is  reconverted  into  the  red  methyl 
ether  when  heated  above  its  melting  point  or  treated  with  con¬ 
centrated  acid;  it  gives  a  well-defined  calcium  salt,  C23H1405Ca, 
small,  pale  yellow  needles,  and  is  converted  by  o-phenylenediamine 
into  the  quinoxaline  derivative ,  small,  red,  prismatic  crystals, 
m.  p.  above  300°  (decomp.)  after  softening  at  270°.  The  diketone 
and  also  the  red  methyl  ether  are  reduced  by  stannous  chloride  in 
the  presence  of  glacial  acetic  acid  to  the  dihydroxy- compound, 

C10H8<CHj)OH)>CH.C  i0H5(OH))'OMe?  colourless  needles,  m.  p. 
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198°  (< diacetate ,  m.  p.  185°),  which  is  oxidised  by  ferric  chloride  to 
the  red  methyl  ether. 

The  compound  C22H1204  *s  converted  by  short  ebullition  with 
aniline  into  anilino-P-naphthaquinone,  m.  p.  245°.  This  observa¬ 
tion  has  provided  the  key  to  the  synthesis  of  the  compound  which 
is  obtained  by  boiling  a  saturated  solution  of  6  :  7-benzocoumaranone 
and  anihno-p-naphthaquinone  (which  behaves  as  2-hydroxy- 1  :  4- 
naphthaquinone-4-anil)  in  glacial  acetic  acid.  H.  W. 


Strychnos  Alkaloids.  XXXI.  Violet  and  Green  Colour 
Reactions  of  Cacothelin.  Hermann  Leuchs  [and,  in  part, 
Kachrn]  (Ber.,  1922,  55,  [5],  724 — 732). — The  recognition  of 
cacothelin  as  a  quinone,  C21H2107N3,HN03  (this  vol.,  i,  362),  has 
necessitated  a  re-examination  of  its  colour  reactions.  It  is  found 
that  the  violet  salts  are  derived  from  the  corresponding  quinol. 
The  unusual  deepening  of  the  colour,  however,  can  only  be  explained 
by  the  assumption  that  fresh  quinoid  linkings  are  developed  to 
replace  those  lost  during  the  conversion  of  quinone  into  quinol. 
Information  on  this  point  is  derived  from  a  study  of  the  esterifica¬ 
tion  of  the  “  nitroquinol  ”  which,  under  regulated  conditions, 
gives  violet  salts  of  a  mono-ester  and  ultimately  similar  salts  of 
di-esters.  Since  the  formula  of  the  nitroquinol  in  so  far  as  it  has 
been  elucidated,  C16H17[C(OH)  .  .  .  C(OH) ;  :C(N02) ;  :N;  INH; 
•C02H ;  ICH(OH)},  only  indicates  the  possibility  of  the  production 
of  a  mono-ester,  the  formation  of  a  di-ester  can  only  be  explained 
by  the  hypothesis  that  the  nitro-  passes  into  the  isonitro- group, 


:c:n< 


o 

OH* 


This  rearrangement  involves  the  pro¬ 


duction  of  a  new  quinoid  arrangement.  Evidence  obtained  during 
the  acetylation  of  the  “  nitroquinol  ”  points  to  the  conclusion 
that  the  migrating  hydrogen  atom  is  supplied  by  the  iminp- 
group. 

The  free  “  nitroquinol  ”  is  obtained  by  the  addition  of  alkali 
hydroxide  to  a  solution  of  the  violet  hydrochloride  in  boiling  water 
and  in  an  atmosphere  of  hydrogen.  The  violet  salts  are  obtained 
readily  from  it  by  use  of  the  requisite  acid  if  precautions  are  taken 
to  exclude  air;  the  sulphate,  hydrochloride,  nitrate,  and  hydro- 
bromide  have  been  examined.  Methyl  sulphate  converts  the  base 
into  the  compound ,  C23H29OuN3S,  dark  violet  prisms. 

The  hydrochloride  of  the  nitroquinol  is  converted  by  methyl 
alcohol  and  hydrogen  chloride  in  the  presence  of  acetone  into  the 
hydrochloride  of  the  corresponding  methyl  ester,  long,  almost 
black  needles,  and  by  more  drastic  treatment  in  the  absence 
of  acetone  into  methylnitroquinol  methyl  ester,  hydrochloride, 
lemon-yellow  plates,  C23H2707N3,HCl,2HCl,3Me0H,  or  violet 
prisms,  C23H2707N3,HC1,3H20.  With  ethyl  alcohol,  the  com¬ 
pounds  C23H2707N3,HC1,  reddish -violet,  quadratic  leaflets  and 
C25H3107N3,HC1,  tile-red,  slender  needles,  are  produced. 

The  “  nitroquinol  ”  hydrochloride  is  converted  by  acetic  anhydride 
at  100°  in  the  absence  of  air  into  the  “  diacetyl  nitroquinol  ”  anhydride , 
dark  yellow  prisms,  from  which  the  corresponding  monoacetate , 
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C23H2307N3,  red  crystals  which  become  discoloured  at  230°,  is 
derived ;  the  sulphate ,  hydrochloride ,  and  hydrobromide  were  prepared. 

H.  W. 

Preparation  of  Neutral  Soluble  Double  Compounds  of  the 
Alkyl  Xanthines  and  their  JV-Acyl  Derivatives.  Knoll  &  Co. 
(D.R.-P.  340744;  from  Chem.  Zentr .,  1921,  iv,  1102-1103).— 
Dialkyl  xanthines  and  their  N- acyl  derivatives  form  soluble  crystal¬ 
line  salts  with  alkali  benzoates  and  salicylates.  The  following 
double  compounds  are  mentioned  :  theophylline-sodium  salicylate ; 
theobromine-sodium  salicylate;  A-acetyltheobromine-sodium  sali¬ 
cylate;  theophylline-sodium  benzoate;  A-acetyltheobromine- 
lithium  salicylate;  A-acetyltheobromine-ammonium  salicylate; 
N- acetyl  theobromine— potassium  salicylate ;  theophylline-sodium 
salicylate;  theophylline-potassium  benzoate.  G.  W.  R. 

l-Phenyl-4-pyridone.  Alexander  P.  Smirnov  (Ber.,  1922, 
55,  [B],  612 — 613;  cf.  A.,  1921,  i,  594). — In  reply  to  Borsche  and 
Bonacker  (this  vol.,  i,  50),  the  author  considers  that  the  evidence 
brought  forward  favours  his  view  of  the  internal  ammonium  oxide 
structure  of  the  compound  and  not  the  ketonic  constitution. 

Anhydrous  l-phenyl-4-pyridone  has  m.  p.  126°  when  slowly 
heated  instead  of  116°  as  recorded  by  Borsche  and  Bonacker 
(loc.  cit.).  H.  W. 

Synthesis  of  Quinic  Acid.  Adolf  Kaufmann  (Ber.,  1922, 
55,  [5],  614 — 616). — In  his  recent  communication  (this  vol.,  i, 
172,  174)  on  the  synthetic  production  of  quinic  acid  in  quantity, 
Halberkann  appears  to  have  overlooked  the  work  of  Kaufmann 
and  his  colleagues  (cf.  A.,  1909,  i,  958;  1911,  i,  749,  750;  1912,  i, 
651 ;  1918,  i,  187).  H.  W. 

The  Action  of  Sulphites  on  Aromatic  Amino-  and  Hydroxy- 
compounds.  IX.  6-Amino-a-naphthol-5-sulphonic  Acid 
(A-Acid)  and  the  Sulphite  Reaction.  Hans  Th.  Bucherer 
and  Rudolf  Wahl  (J.  pr.  chem.,  1921,  [ii],  103,  253 — 276). — 
A -Acid,  when  boiled  with  40%  sodium  hydrogen  sulphite,  is  converted 
into  the  disulphurous  acid  ester  of  1  :  6 -dihy droxy naphthalene- 5- 
sulphonic  acid,  the  sodium  salt  of  which,  C10H5S3O9Na3,  separates 
in  long,  colourless  needles.  The  dihydro xynaphthalenesulphonic 
acid  itself  could  not  be  isolated,  being  exceedingly  soluble. 
A -Acid,  with  40%  ammonium  sulphite  and  ammonia,  yields 
2  :  5-diaminonaphthalene-l-sulphonic  acid,  prismatic  crystals  and 
rectangular  prisms,  whilst  with  aniline  and  sodium  hydrogen 
sulphite  it  yields  6-anilino-<x-naphthol,  which  was  isolated  as  the 
monobenzoyl  derivative,  m.  p.  128*5°.  With  phenylhydrazine  and 
sodium  hydrogen  sulphite,  the  corresponding  phenylhydrazino- 
compound,  apparently  to  be  postulated  as  an  intermediate  stage, 
undergoes  a  further  series  of  reactions  (cf.  following  abstract), 
and  the  final  products  are  4 -hydroxypheno-$-naphthacarbazole,  I, 
m.  p.  215°,  5-hydroxypheno-$$-naphthacarbazole-l-sulphonic  acid,  II, 
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and  diphenonaphthadicarbazole,  III  ( ?),  m.  p.  209°,  I  and  III 
involving  the  elimination  of  a  sulphonic  acid  group. 


In  the  same  way,  phenylhydrazine  and  sodium  hydrogen  sulphite 
acts  on  6-amino- a-naphthol-3  :  5-disulphonic  acid  to  give,  not  only 
5-hydroxypheno-fi$-naphthacarbazole- 1  :  3 -disulphonic  acid,  but  also 
small  quantities  of  4:-hydroxypheno-$-naphthacarbazole-2-sulphonic 
acid . 

Sodium  hydrogen  sulphite,  either  alone  or  with  aniline,  appears 
to  have  no  action  on  (3-riaphthylamine-l  :  5-disulphonic  acid. 

W.  0.  K. 


The  Action  of  Sulphites  on  Aromatic  Amino-  and  Hydroxy- 
compounds.  X.  Action  of  Phenylhydrazine-Bisulphite  Mix¬ 
ture,  Particularly  on  Aminonaphtholsulphonic  Acids,  and 
Azo-dyes.  Hans  Th.  Btjcherer  and  Walther  Zimmermann 
(J.  pr.  Chem.,  1921,  [ii],  103,  277 — 315). — Bucherer  and  various 
co-workers  have  shown  (ef.  A.,  1908,  i,  455;  A.,  1909,  i,  521;  A., 
1910,  i,  144)  that  the  action  of  a  mixture  of  phenylhydrazine  and 
40%  sodium  hydrogen  sulphite  on  certain  naphtholsulphonic  acids 
leads  to  the  formation  of  phenonaphthacarbazole  derivatives,  and 
other  naphtholsulphonic  acids  have  now  been  investigated.  Carb- 
azole  formation  takes  place  in  the  case  of  P-naphthol-8-sulphonic 
acid,  a-naphthylamine-7-sulphonic  acid,  7-amino- a-naphthol-3-sul- 
phonic  acid  (y-acid),  6-amino- a-naphthol-3-sulphonic  acid  (J-acid), 
5-amino-a-naphthol-3-sulphonic  acid  (Jf-acid).  Usually  the  N- 
sulphonic  acid  of  the  carbazole  is  first  formed,  and  this  loses  its 
A-sulphonic  group  on  acid  hydrolysis.  The  following  compounds 
have  been  analysed :  sodium  pheno-$-naphthacarbazole-l  :  1-di- 
sulphonate,  white  needles;  sodium  pheno-(x.-naphthacarbazole-2 - 
sulphonate ;  sodium  4:‘hydroxypheno-ot-naphthacarbazole-2-sulphonate, 
opalescent  leaves.  Sodium  pheno-(3-naphthacarbazole-l  :  7-disul- 
phonate  when  boiled  with  acid  loses  both  sulphonic  acid  groups, 
giving  pheno-a-naphthacarbazole,  m.  p.  132°  (acetyl  derivative, 
m.p.  149°).  In  the  cases  of  5-amino- a-naphthol-3-sulphonic  acid  and 
of  a-naphthylamine-7-sulphonic  acid,  the  corresponding  diaryl  hydr¬ 
azine -A-sulphonic  acids  (which  are  presumably  intermediate  stages 


in  the  carbazole  formation)  of  the  type 


SOoNa 


NH-NPh-S03H 


OH 


are  also  formed,  whilst  in  the  cases  of  8-amino- a-naphthol- 5- 
sulphonic  acid  ($-aeid)  and  8-amino- a-naphthol-3  :  5-disulphonic 
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acid  (i£-acid)  no  carbazole  formation  could  be  detected.  From 
these  diarylhydrazine-A-sulphonic  acids  from  £-acid,  and  from 
a-naphthylamine- 7 -sulphonic  acid,  aso-compounds  are  formed  by 
the  action  of  alkali  hydroxide  of  the  formulae  C16H110N2,S03Na 
and  C16HnN2S03Na  respectively. 

K- Acid  and  M- acid,  when  boiled  with  sodium  hydrogen  sulphite, 
yield  “  dioxy-JT-acid/’  and  “  dioxy-iif-acid ”  as  greyish-white 
precipitates ;  that  is,  the  amino-groups  are  replaced  by  hydroxyl. 
These  give  with  diazotised  p-toluidine  red  dyes.  “  Dioxy-iC-acid  ” 
(1  :  8-dihydroxynaphthalene-3  :  5- [4  :  6]disulphonic  acid),  on  long 
boiling  with  concentrated  hydrochloric  acid,  loses  a  sulphonic  acid 
group  to  give  1  :  8-dihydroxynaphthalene-3- (6) -sulphonic  acid. 

The  action  of  phenylhydrazine  and  sodium  hydrogen  sulphite 
on  azo-dyes  has  been  reinvestigated  (cf.  Bucherer  and  Sonnenberg, 
A.,  1910,  i,  144).  The  yellow  'product  obtained  from  croceine 
(l-benzeneazo-p-naphthol-6-sulphonic  acid)  has  apparently  the 
constitution  I,  and  with  alkali  hydroxide  forms  the  red  dye ,  II, 
which  crystallises  in  long  needles ;  its  constitution  is  verified 
by  the  following  reactions.  With  nitrite  it  loses  aniline,  and  forms 
the  triazole ,  III,  and  on  reduction  it  forms  1  :  2-naphthylene- 
diamine- 6 -sulphonic  acid,  the  properties  agreeing  with  those  of 
this  compound  as  described  by  Witt  (A.,  1889,  i,  270).  The  red 
compound,  II,  with  concentrated  hydrochloric  acid  undergoes  a 
semidine  transformation  to  give  l-benzeneazo-2-p-aminophenyl- 
amino-6- sulphonic  acid,  IV,  the  sodium  salt  of  which  crystallises 
in  long,  fine  needles. 


SOgNa/N 

SOgNa/N 

t  1 

^/N-NH-NPh-SOgNa 

1  1 

^fY-NINPh 

1  ^j-NH-NHPh 

1  l-NH-NHPh 

(I-) 

(II.) 

SOgNa/^  SO. 

jNajY 

\/\N:NPh 

lJ-|>NPh 

!^-nh-c6h4-nh2 

(III.) 

(IV.) 

Similar  yellow  and  red  compounds  are  obtained  from  1-p-acetyl- 
aminobenzeneazo-p-naphthylamine-6-sulphonic  acid,  whilst  the 
action  of  phenylhydrazine  and  sodium  hydrogen  sulphite  on  naph- 
thol-blue -black  (8-amino-2-benzeneazo-7-p-nitrobenzeneazo-a-naph- 
thol-3  :  6-disulphonic  acid)  is  due  simply  to  the  sodium  hydrogen 
sulphite,  and  the  dye  is  reduced  to  7  :  S-diamino-2-benzeneazo-a. - 
naphthol-%  :  6-disulphonic  acid ,  a  bluish-red  dye.  This  gives  a 
brownish -red  dye  with  phenanthraquinone,  which  separates  in  small 
needles,  and  is  turned  yellow  by  mineral  acids.  W.  O.  K. 

Derivatives  of  Benzthiazole.  E.  Romani  (Gazzetta,  1922, 
52,  i,  29 — 32). — Thiolbenzthiazole,  first  prepared  by  Hofmann 
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(A.,  1887,  823,  1039;  cf.  Jacobson  and  Frankenbacher,  A.,  1891, 
i,  1048),  may  be  obtained  easily  and  cheaply  by  heating  with 
sulphur  at  260°  in  a  closed  space  either  phenylthiocarbamide  or 
thiocarbanilide  or  methyleneaniline,  phenylthiocarbimide  being 
formed  as  an  intermediate  product ;  the  yield  of  the  pure  compound 
amounts  to  7 5 — 80  % .  1  -Thiolbenzthiazole  is  a  moderately  energetic 

acid  and  forms  salts  of  the  formula  [C6H4<^^>CS]2X. 


N 
1 1 


Thiol-5-methylbenzthiazole ,  I  m  ott  > 

1Vie\^  \g./  C  H 


prepared  from 


p  :  p-ditolylthiocarbamide  and  sulphur,  forms  white  crystals, 
m.  p.  177°. 

1-TMoI-6-(ot  4)-meihylbenztkiazole ,  similarly  obtained,  has  m.  p. 
161  °. 

l-Thiol-3-methylbenzthiazole ,  has  m.  p.  185°. 

1  :  V -Dithiolbis  A  :  4' -clibenzthiazole, 


SH-C<!>C6H4-C6H4<^>C-SH , 


-N= 


prepared  from  p  :  p-diphenylenethiocarbamide,  forms  dark  yellow 
crystals,  m.  p.  320°,  and  in  alkaline  solution  readily  forms  salts 
of  the  heavy  metals.  T.  H.  P. 

The  Blue  Oxidation  Product  of  Diphenylamine.  F.  Kehr- 
mann  and  G.  Roy  ( Ber .,  1922,  55,  156 — 158). — It  was  shown  by 
Kehrmann  and  Micewitz  (A.,  1912,  i,  1020)  that  the  blue  product 
formed  by  oxidation  of  diphenylamine  with  nitric  acid  in  con¬ 
centrated  sulphuric  acid  is  an  imonium  salt  of  A -A'- diphenylbenz- 
idine.  In  view  of  doubts  thrown  on  this  explanation  (this  vol., 
i,  28),  further  experiments  have  been  made.  By  oxidation  in  60% 
sulphuric  acid  with  potassium  nitrate,  the  quinhydrone  salt  of 
A-A'-diphenylbenzidine  was  isolated  and  was  reduced  to  diphenyl- 
benzidine,  m.  p.  234 — 235°.  When  oxidising  in  concentrated 
sulphuric  acid,  it  is  necessary  to  remove  nitrous  acid  by  means  of  a 
current  of  air,  since  this  reacts  with  the  imonium  salt  on  diluting, 
forming  products  which  cannot  be  reduced  to  diphenylbenzidine. 
By  oxidation  with  manganese  dioxide  in  80%  sulphuric  acid,  a 
yield  of  62%  of  the  theory  was  obtained.  E.  H.  R. 

The  So-called  Peroxidation  Products  of  Leuco-triphenyl- 
methane  Dyes.  F.  Kehrmann,  Gustave  Roy,  and  Marie 
Ramm  (Helv.  Chim.  Acta ,  1922,  5,  153 — 157). — It  is  well  known 
that  if  excess  of  lead  peroxide  be  used  for  the  preparation  of  tri- 
phenylmethane  dyes  from  their  leuco -compounds,  the  yield  and 
quality  of  the  product  are  unsatisfactory.  It  is  now  shown  that 
by  gradual  treatment  at  the  ordinary  temperature  of  a  malachite - 
green  solution,  not  too  dilute  and  acidified  with  sulphuric  acid, 
with  lead  peroxide  until  a  diluted  sample  shows  no  green  tinge, 
and  addition  of  the  filtered  solution  to  perchloric  acid,  tetramethyU 
diphenoquinoneimonium  perchlorate , 

%%%=NMe2-C10, 


C104NMe2~( 


'4  > 
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is  precipitated  in  the  form  of  orange  needles,  benzoic  acid  being 
present  in  solution.  The  same  perchlorate  results  from  the  oxid¬ 
ation  of  tetramethylbenzidine.  Similarly,  brilliant -green  and 
tetraethylbenzidine  furnish  tetraethyldiphenoquinoneimonium  per¬ 
chlorate ,  C20H28O8N2Cl2.  The  same  products,  with  carbon  dioxide, 
were  obtained  from  Michler’s  hydrol  and  the  corresponding  tetra¬ 
ethyl  derivative  (cf.  Rosenstiehl,  A.,  1895,  i,  541).  Further,,  the 
formation  of  dinitrotetramethylbenzidine  by  treatment  of  tetra¬ 
methylbenzidine  with  dilute  nitric  acid  (Bourgeois,  Bull.  Soc.  Ind. 
Rouen)  1882,  503)  or  nitrous  acid  (Michler  and  Pattinson,  A.,  1882, 
199)  is  preceded  by  that  of  tetramethyldiphenoquinoneimonium 
salts,  of  which  quantitative  yields  may  be  obtained  in  the  latter 
case.  J.  K. 

Preparation  of  New  Therapeutically  Active  Acridine  De¬ 
rivatives.  Farbwerke  vorm.  Meister,  Lucius,  &  Bruning 
(Brit.  Pat.  1 76038) J — Therapeutically  active  acridine  derivatives 
having  a  bactericidal  action  are  obtained  by  introducing  into  the 
9-position  of  acridine,  or  of  its  substitution  products,  an  amino-, 
or  substituted  amino-group,  the  substituents  being  any  organic 
radicles  other  than  aryl  groups.  These  compounds  are  obtained 
by  causing  ammonia  or  a  primary  or  secondary  amine  (other  than 
an  arylamine)  to  act  on  a  9-halogen  acridine  or  a  9-alkoxy-  or 
pheno*xy- acridine  in  presence  or  absence  of  a  catalyst  such  as  a 
copper  salt.  They  may  also  be  obtained  by  reducing  a  9-hydrazino- 
acridine  or  a  9-nitroacridine,  or  by  decomposing  the  azides  of 
9 -acridine -carboxylic  acids  with  elimination  of  nitrogen,  or  finally 
by  the  action  of  a  hypochlorite  or  hypobromite  on  the  amide  of  a 
9-acridinecarboxylic  acid.  The  following  briefly  summarises  the 
detailed  examples  given  in  the  patent  specification  for  the  prepar¬ 
ation  of  these  acridine  derivatives  by  these  various  methods,  and 
of  the  necessary  intermediate  products.  2-Ethoxy -9 -ethanolamino- 
acridine,  yellow  crystals,  m.  p.  146°,  is  obtained  by  mixing  amino- 
ethanol  with  2-ethoxy-9-chloroacridine  in  alcoholic  solution  at 
100°.  2-Ethoxy -9 -p-hy  dr  oxyphenylethylaminoacridine ,  m.  p.  233°,  is 
similarly  obtained  from  p-hydroxyphenylethylamine.  2 -Ethoxy- 
9-antipyrineaminoacridine,  a  yellowish-red  base,  m.  p.  257°,  is 
prepared  similarly  from  4-aminoantipyrine.  9 -Aminoacridine  forms 
yellow  needles,  m.  p.  236°,  and  gives  a  water-soluble  hydrochloride. 
It  may  be  obtained  by  heating  9-chloroacridine  with  alcoholic 
ammonia  at  140°  in  presence  of  copper  acetate,  or  alternatively 
by  heating  alcoholic  ammonia  with  9-ethoxyacridine  at  120°  for 
several  hours.  The  reduction  of  9 -phenylhydrazino acridine  hydro¬ 
chloride  with  zinc  dust  and  acetic  acid  or  other  reducing  agents 
also  furnishes  9 -aminoacridine,  as  also  does  the  decomposition  of 
the  amide  of  acridine-9-carboxylic  acid  by  digestion  in  a  ball  mill 
with  potassium  hypobromite.  The  9-chloroacridine  and  its  deriv¬ 
atives  required  for  the  above  preparations  are  obtained  from  the 
corresponding  acridones  or  directly  from  the  arylanthranilic  acids 
by  heating  them  with  phosphorus  penta-  or  oxy-chloride.  9 -  Ethoxy  - 
acridine  is  obtained  by  the  action  of  sodium  ethoxide  on  9-chloro- 
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acridine ;  it  melts  at  83°,  and  yields  acridone  when  heated  with  a 
mineral  acid.  2  :  9 -Diethoxy acridine  forms  fine  needles,  m.  p.  83°. 
The  hydrazinoacridine  derivatives  are  produced  by  treating 
9-halogenacridines  with  hydrazines.  9 -Phenylhydrazinoacridine 
forms  yellow  needles,  m.  p.  173 — 174° ;  2-ethoxy -9 -phenylhydrazino- 
acridine  is  a  light  yellow  powder,  m.  p.  232 — 234° ;  9 -hydrazino¬ 
acridine,  C13H8N,NH,NH2,  forms  orange  needles  from  alcohol, 
m.  p.  169°  ;  hydrazino- 9  :  9 -bisacridine,  C13H8N,NH,NH#C13H8N, 
forms  dark  red  crystals,  m.  p.  265°.  9-Diethylamino-2-ethoxy- 
acridine  is  prepared  by  heating  9-chloro-2-ethoxyacridine  with 
diethylamine  in  alcoholic  solution  at  130 — 140°  for  six  hours  in 
presence  of  cuprous  chloride  and  copper  bronze.  The  base  itself 
is  a  thick  oil,  and  it  gives  a  red,  crystalline  hydrochloride,  m.  p. 
177°.  9-Piperidino-2-ethoxyacridine  is  prepared  in  a  similar  way, 
using  piperidine  instead  of  diethylamine.  The  base  melts  at  122°, 
and  gives  a  water-soluble  hydrochloride ,  m.  p.  252°  (with  decomp.). 
9 -Ethylaminoacridine  from  9 -ethoxy acridine  and  alcoholic  ethyl- 
amine  is  an  oil  which  soon  solidifies,  and  recrystallised  from  dilute 
alcohol  has  m.  p.  129°.  The  nitration  of  9-aminoacridine  in  concen¬ 
trated  sulphuric  acid  yields  a  dinitro -9-aminoacridine,  a  dark  red  base, 
m.  p.  above  300°,  which  on  reduction  with  stannous  chloride  gives 
a  triaminoacridine  hydrochloride ,  long,  yellow  needles,  and  the  free 
base,  dark  red  laminae.  3  :  9 -Diaminoacridine  is  prepared  from 
2-chloro-4-nitrobenzoic  acid  and  aniline  by  way  of  5-nitrodiphenyl- 
amine -2 -carboxylic  acid,  3-nitroacridine  by  elimination  of  water, 
9-chloro-Z-nitroacridine  by  the  action  of  phosphorus  pentachloride, 
yellow  needles,  m.  p.  213°,  and  3 -nitro -9-aminoacridine,  m.  p.  above 
300°  (with  decomp.),  and  reduction  of  this  with  stannous  chloride, 
or  ferrous  sulphate  and  ammonia.  3  :  9 -Diamino-1  -ethoxy acridine 
is  prepared  by  a  similar  series  of  reactions  starting  with  p-phene- 
tidine  instead  of  aniline.  Of  the  intermediate  substances,  4r-nitro- 
2-p-phenetidinobenzoic  acid  melts  at  233 — 234°,  9-chIoro-3-nitro- 
1  -ethoxy acridine  melts  at  186 — 187°,  3-nitro-d -amino-1  -ethoxy acridine 
is  obtainable  in  two  forms,  red  and  yellow;  crystallised  from 
nitrobenzene  it  melts  at  310°,  and  on  reduction  gives  the  diamino- 
ethoxy  acridine,  m.  p.  123 — 124°  (with  decomp.).  The  azide  of 
acridine-9 -carboxylic  acid ,  C13H8N*CO*N3,  a  very  unstable  substance 
decomposing  even  at  the  ordinary  temperature,  is  obtained  by  the 
action  of  sodium  nitrite  on  the  hydrazine ,  m.  p.  244°,  prepared  by 
heating  the  ester  with  hydrazine  in  alcoholic  solution.  On  heating  the 
azide  in  aqueous  suspension,  9-aminoacridine  is  formed  with  evolu¬ 
tion  of  nitrogen,  whilst  if  the  same  decomposition  is  carried  out  in 
alcoholic  solution,  the  urethane ,  C13H8N*NH*C02Et,  crystallises  on 
cooling.  It  melts  at  188 — 194°  and  on  hydrolysis  with  2Ar-sulphuric 
acid  is  converted  into  9-aminoacridine  sulphate.  In  a  similar 
way,  2 -chloro -9-aminoacridine,  m.  p.  272—274°,  is  obtained  from 
2 -chloroacridine-9 -carboxylic  acid,  m.  p.  264°.  The  latter  substance 
is  synthesised  from  o-chlorobenzaldehyde  and  magnesium  methyl 
iodide,  which  give  o-chlorophenylethyl  alcohol  and  by  oxidation 
o -chloroacetophenone,  b.  p.  98°/6  mm.  This  is  condensed  with 
p-chloroaniline  to  2-ehloro-9-methylacridine,  which  by  Kaufmann’s 


i.  470 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


process  (A.,  1912,  i,  655)  is  transformed  into  2-chloro-9-aldeky do- 
acridine,  m.  p.  171 — 172°,  which  on  oxidation  gives  the  acid.  Its 
ethyl  ester  melts  at  71 — 72°,  and  the  hydrazide  at  210 — 211°.  From 
this  the  azide  is  obtained  by  the  action  of  nitrous  acid,  and  on 
heating  it  in  alcoholic  solution  the  urethane ,  Cl3H7NClvNH*C02Et, 
m.  p.  205°,  is  formed.  The  latter  on  hydrolysis  yields  2-chloro- 
9-aminoacridine.  G.  F.  M. 

Dissociation  of  the  so-called  1  :  l'-Dibenzyltetrahydro- 
4  :  4/-dipyridyl.  Ernst  Weitz  ( Ber .,  1922,  55,  [5],  599 — 600 ; 
cf.  Weitz  and  Ludwig,  this  vol.,  i,  365). — A  reply  to  Emmert  (A., 
1909,  i,  602;  1917,  i,  221;  1919,  i,  455;  1920,  i,  331;  this  vol., 
i,  179).  The  di-iodide  results  from  the  bimolecular  radicle  formed 
with  the  aid  of  oxygen ;  the  monoiodide  is  derived  from  the  colourless 
product.  H.  W. 

The  Acylated  and  Alkylated  Leuco-indigotins.  E.  Grand- 
motjgin  (Compt.  rend,,  1922,  174,  758 — 760). — The  author  is  of 
the  opinion  that  the  acylation  or  alkylation  of  leuco-indigotin  gives 
oxygen-substituted  derivatives.  The  acylated  derivatives  on 
oxidation  give  nitrogen  acylated  derivatives  of  indigotin  owing  to 
the  migration  of  the  acyl  group.  The  alkylated  derivatives  simply 
undergo  saponification  and  regenerate  indigotin.  In  support  of 
this,  it  is  shown  that  if  methyl  sulphate  acts  on  an  alkaline  solution 
of  indigo  white,  kept  alkaline  throughout,  a  new  dimethyl  deriv¬ 
ative,  m.  p.  252°  (decomp.),  of  leuco-indigotin  is  obtained,  which 
on  oxidation  with  nitrous  acid  regenerates  indigotin,  and  on  oxid¬ 
ation  with  chromic  acid  gives  isatin.  Acylation  under  similar 
conditions  must  also  give  an  oxygen-substituted  derivative,  during 
the  oxidation  of  which  the  acyl  group  migrates  and  the  stable 
ketonic  form  of  the  indigotin  results.  W.  G. 

Electrochemical  Studies  in  the  Pyr azole  Group.  Fr. 

Fichter  and  Htjgttes  he  Montmollin  ( Helv .  Chim,  Acta,  1922, 
5,  256 — 262). — Electrochemical  oxidation  of  a  number  of  pyrazole 
derivatives  results  for  the  most  part  in  the  formation  of  carbon 
dioxide,  with  a  small  amount  of  subsidiary  products.  Thus  from 

1- phenyl-3-methylpyrazolone,  a  compound,  C21H20O2N4,l  JH20,  ap¬ 
parently  methylenebisphenylmethylpyrazolone  (Pellizzari,  A.,  1890, 
646)  is  obtained.  Oxidation  apparently  attacks  the  4-position 
first,  since  4 -keto-1 -phenyl-3 -methylpyrazolone  and  antipyrine  are 
completely  destroyed  with  great  rapidity.  1 -Phenyl-3  :  4-dimethyl- 
pyrazolone  is  more  resistant,  and  a  small  amount  of  bis- 1 -phenyl  - 
3  :  4-dimethylpyrazolone  is  formed,  identical  with  that  prepared 
by  oxidation  with  nitrous  acid,  or,  better,  dilute  chromic  acid 
solution.  It  is  accompanied  by  a  compound,  C15H1404N2,  m.  p. 
242 — 243°,  which  is  hydrolysed  by  warm  concentrated  sulphuric 
acid  to  bis -1 -phenyl- 3  :  4-dimethylpyrazolone  (from  oxidation  of 
the  phenyldimethylpyrazolone  first  produced)  and  fumaric  acid, 
and  is  therefore  probably  l’-phenyl-3  : 4-dimethylpyrazolonyl- 

2- fumaric  acid.  Oxidation  of  1 -phenyl- 3 -methylpyr azole  in  acid 
suspension  yields  quinone,  quinol,  and  oxalic  acid,  but  no  methyl- 
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pyrazole.  From  a  suspension  in  potassium  carbonate  solution, 
however,  pyrazole- 3 -carboxylic  acid  is  produced.  From  3  :  5-di- 
methylpyrazole,  with  sodium  sulphate  solution  as  electrolyte,  a 
very  small  amount  of  pyrazole -3 -carboxylic  acid  is  formed.  In 
these  cases,  therefore,  the  action  of  anodic  oxygen  is  much  more 
vigorous  than  that  of  alkaline  permanganate  (Claisen  and  Roosen, 
A.,  1894,  i,  346;  Marchetti,  A.,  1893,  i,  179;  Rothenburg,  A., 
1894,  i,  384),  and  it  is  noteworthy  that  oxidation  of  1-phenyl- 
3-methylpyrazole  by  acid  permanganate  also  destroys,  not  the 
pyrazole  ring  as  in  the  above  electrochemical  oxidation,  but  the 
benzene  nucleus  (Knorr  and  Macdonald,  A.,  1894,  i,  543).  The  elec¬ 
trochemical  reduction  of  the  bisulphite  compound  of  4-keto-l-phenyl- 
3-methylpyrazolone  to  4-hydroxy- 1 -phenyl- 3-methylpyrazolone 
(Knorr  and  Pschorr,  D.R.-P.  75378)  in  satisfactory  yield  is  de¬ 
scribed,  as  also  is  the  formation  of  rubazonic  acid  by  electrochemical 
reduction  of  4-oximino-l-phenyl-3-methylpyrazolone,  followed  by 
anodic  oxidation  of  the  resulting  4 -amino -1 -phenyl- 3 -methyl- 
pyrazolone.  J.  K. 

The  Action  of  Diazomethane  on  Uracil.  Treat  B.  Johnson, 
Arthur  J.  Hill,  and  Francis  H.  Case  (Proc.  Nat.  Acad.  Sci.y 
1922,  8,  44 — 45). — Diazomethane  and  uracil  slowly  react  in  dry 
ether  to  give  1  :  3-dimethyluracil.  The  reaction  is  applicable  to 
pyrimidines  of  this  type,  and  there  is  some  indication  that  this 
reaction  may  furnish  a  method  for  the  detection  of  replaceable 
hydrogens  in  the  more  complicated  pyrimidine  and  purine  glucosides. 

W.  G. 

The  Hydrolysis  of  Antipyrine  Salicylate.  I.  M.  Kolthoff 
(Pec.  trav.  chim.,  1922,  41,  135 — 144). — Antipyrine  salicylate  should 
be  regarded  as  a  salt  of  antipyrine  and  salicylic  acid;  it  is  much 
hydrolysed  in  aqueous  solution.  Its  molecular  solubility  at  18° 
is  1*32  xlO"2,  its  ionic  product  6*2xl0“6,  and  its  solubility  pro¬ 
duct  1-2  X  HF4.  According  to  theory,  its  solubility  in  solutions  of 
antipyrine  should  be  less,  whilst  salicylic  acid  should  have  only  a 
slight  influence;  experiment  confirms  these  predictions. 

H.  J.  E. 

Spirans.  IX.  Preparation  of  Bishydrocarbostyril-3 : 3- 
spiran  and  its  By-products.  Hermann  Leuchs  and  Hans  von 
Katinszky  [with  Eva  Conrad]  (Ber.,  1922, 55,  [5],  710 — 723). — The 
reduction  of  ethyl  di-o-nitrobenzylmalonate  to  bishydrocarbostyril- 

3  : 3-spiran,  C6H4<C^^^q>C<Cq^h>C6H4,  has  been  described 

by  Lellmann  and  Schleich  (A.,  1887,  490)  and  by  Radulescu  (A., 
1911,  i,  498);  the  analytical  data  quoted  by  these  chemists  are 
not  entirely  satisfactory,  and  re-examination  of  their  product  has 
disclosed  the  presence  of  a  number  of  chlorinated  and  oxygenated 
impurities,  some  of  which  have  been  identified.  Suitable  modi¬ 
fication  of  their  method  of  preparation  leads  to  the  isolation  of  the 
pure  spiran,  which  is  also  obtained  by  a  different  process. 

According  to  Radulescu  (loc.  cit.),  ethyl  di-o-nitrobenzylmalonate 
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is  reduced  by  the  gradual  addition  of  concentrated  hydrochloric 
acid  to  a  solution  of  the  ester  in  hot  alcohol  in  the  presence  of 
granulated  zinc.  The  crude  spiran  which  is  thereby  precipitated 
is  purified  by  solution  in  alcoholic  potassium  hydroxide,  filtration, 
and  precipitation  with  hydrochloric  acid;  as  thus  obtained,  it  is 
free  from  zinc,  but  contains  chloro- derivatives  which  cannot  be 
removed  and  gives  a  violet  coloration  with  ferric  chloride.  It  is 
more  conveniently  purified  by  glacial  acetic  acid,  but  a  homo¬ 
geneous  product  cannot  thus  be  obtained.  The  filtrate  from  the 
spiran  yields,  when  concentrated,  a  mixture  of  phenolic  and  neutral 
substances  from  which  the  former  are  isolated  by  protracted  diges¬ 
tion  with  concentrated  ammonia  and  subsequent  precipitation  with 
acid.  They  contain  pp' -dihydroxybishydrocarbostyril-3  :  3 -spiran, 


CHf 


CHo~ 


^>C6Ha*OH,  colourless  needles,  - 

crystals, 

3 -spiran, 

[ acetate , 


^19-^18^2^2’ 


HO-C6H3<^H.co 

m.  p.  265 — 268°  (decomp.)  (acetate,  coarse,  four-sided 
m.  p.  177 — 179°),  and  p-hydroxybishydrocarbostyril-3  : 
thin,  colourless  needles  or  prisms,  decomp.  255 — 285° 
needles,  m.  p.  246 — 248°  (decomp.)].  The  final  residues  from  the 
preparation  of  the  spiran  contain  a  basic  substance, 
long,  colourless  needles,  m.  p.  192 — 194°  (see  later). 

Bishydrocarbostyril-3  :  3 -spiran  is  prepared  in  65 — 80%  yield 
by  dissolving  ethyl  di-o-nitrobenzylmalonate  in  semi-saturated 
alcoholic  hydrogen  chloride  solution  at  — 5°  to  +10°  and  gradually 
adding  zinc  dust ;  when  hydrogen  has  been  evolved  freely  for 
some  time,  the  solution  is  filtered,  the  filtrate  is  diluted  with  an 
equal  volume  of  water  and  heated  on  the  water-bath,  whereon  the 
spiran  separates.  It  crystallises  in  broad,  lustrous  needles,  m.  p. 
350 — 360°,  after  darkening  at  320°,  and  sublimes  almost  without 
decomposition  at  300°/15  mm.  The  basic  substance,  C19H1802N2 
(cf.  above),  is  isolable  from  the  filtrates  from  the  spiran  and  its 
nature  is  established  by  the  isolation  of  a  well-defined  hydrochloride, 
HC1.  Since  it  contains  the  ethoxyl  group,  the  follow- 


C19H180oN 


2  1 2’ 


ing  constitutions  are  possible  :  i 


C6H4-CH2^n^CH2-C6H4 


KC(OEt) 


>>c< 


CO--NH 


and 


.  It  is  converted  by  hydriodic  and 

JN — C  “JNH*C6II4 

acetic  acids  or  by  hydrobromic  acid  into  the  alkyl-free  base, 
Ci6Hi4N2,  m.  p.  217 — 218°,  which  has  been  described  by  Reissert 
as  A-A-tetrahydronaphthinoline,  but  the  reaction  is  of  little  value 
in  elucidating  its  constitution.  Evidence  in  favour  of  the  lactim 
ether  formula  is  based  on  the  observations  that  it  does  not  yield 
an  acetyl  derivative  with  acetic  anhydride,  and  that  it  can  be 
prepared  from  the  hydrocarbostyrilspiran  by  conversion  into  the 
imide  chloride  (cf.  Radulescu,  loc .  cit.)  and  treatment  of  the  latter 
with  sodium  ethoxide. 

An  improved  method  for  the  preparation  of  ethyl  di-  and  mono- 
o-nitrobenzylmalonates  is  given,  but  only  the  former  of  these  is 
crystalline ;  the  reduction  of  the  latter  to  ethyl  hydrocarbostyril- 
(3-carboxylate  is  described.  Similar  results  are  recorded  with  the 
methyl  esters ;  methyl  di-o-nitrobenzylmalonate  crystallises  in  colour- 
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less  plates  or  coarse  prisms,  m.  p.  137 — 138°,  whereas  methyl  mono - 
o-nitrobenzylmalonate  is  a  yellow  liquid  which  is  reduced  to  methyl 
hydrocarbostyril-$-carboxylate,  colourless,  matted  needles,  m.  p. 
1 63 — 165° .  Ethyl  $-o-nitrobenzylhydrocarbostyril-$-carboxylate, 

C6H4<^^(j>(XQo2j^fiH4’N°2,  pale  yellow  prisms,  m.  p. 

143*5 — 144*5°,  is  prepared  by  the  action  of  o-nitrobenzyl  chloride 
and  sodium  ethoxide  on  ethyl  hydrocarbostyril-p-carboxylate,  and 
is  reduced  to  bishydrocarbostyril-3  :  3-spiran.  The  conversion  of 
the  above  ester  or  of  ethyl  di-o-nitrobenzylmalonate  into  the  spiran 
takes  place  with  the  intermediate  formation  of  the  corresponding 
amino-  or  diamino-esters ;  these  are  too  unstable  to  be  isolated  in 
substance,  but  their  formation  is  demonstrated  by  diazotisation 
and  subsequent  boiling  of  the  diluted  solutions  of  the  reduction 
product  whereby  hydrocarbostyrildihydrocoumarin-3  :  3-spiran, 

C 6 H4<C C  6  H4 ,  slender,  colourless  needles,  m.  p. 


about  280°  after  previous  softening,  and  bishydrocoumarin- 3  :  3- 
spiran,  C6H4<Cq^2q^C<Cqq#2q>C6H4,  colourless  plates,  m.  p.  237°, 
are  obtained.  H.  W. 


A  Method  for  Making  Methyl- violet.  Henry  Jermain 
Maude  Creighton  (Proc.  Nova  Scotia  Inst.  Sci.,  1922,  15,  [i],  57 — 
61). — A  method  is  described  by  which,  by  the  oxidation  of  dimethyl- 
aniline  with  copper  sulphate  in  presence  of  phenol  and  sodium 
chloride,  methyl- violet,  a  mixture  of  the  hydrochlorides  of  penta- 
and  hexa-methylpararosaniline,  can  be  obtained  in  75 — 85%  yield. 
[Cf.  J.  Soc.  Chem.  Ind .,  1922,  323a.]  E.  H.  R. 


Behaviour  of  Azides  of  Acids.  E.  Oliveri-Mandala  (Gaz- 
zetta ,  1922,  52,  i,  101 — 106). — The  formation  of  azides  of  carbamic 
acids  by  the  interaction  of  alkylearbimides  with  azoimide  (Schroeter, 
A.,  1909,  i,  617;  Oliveri-Mandala  and  Noto,  A.,  1913,  i,  774; 
Oliveri-Mandala  and  Calderaro,  A.,  1913,  i,  961)  is  found  to  be  a 
reversible  reaction,  R#NICO+N3H  NHR*CO*N3,  since  addition 
of  phenylcarbylamine  to  a  hot  benzene  solution  of  the  azide  results 
in  the  formation  of  1-phenyltetrazole,  owing  to  the  fixation  of  the 
liberated  azoimide  by  the  carbylamine.  Unlike  the  azides  of 
carbamic  acids,  those  of  thiocarbamic  acids,  when  heated  in  an 


indifferent  solvent  or  in  aqueous  hydrochloric  acid,  yield  poly- 
merides  of  the  corresponding  alky  Icy  anamides  (Freund  and  Hempel, 
A.,  1895,  i,  193;  Freund  and  Schwarz,  A.,  1897,  i,  125;  Oliveri- 
Mandala,  A.,  1914,  i,  1144),  derivatives  of  tetrazole  thus  being 
obtainable  directly  from  thiocarbimides  by  means  of  the  following 


reactions  :  (1)  R-N:CS+N3H  NHR-CS*N3 
(3)  NHR-C:N+N3H  NHR-C(N3)INH  -> 


(2)  NHR-C:‘N, 


(4)  N< 


NdSTH 

NIC-NHR’ 


The  reaction  of  azoimide  on  methylthiocarbimide  yields  a  com¬ 
pound,  C2H5N5,  which  crystallises  in  small  needles,  m.  p.  218°, 
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and  is  probably  formed  in  accordance  with  the  scheme  NMeiCINH-f- 

N3H=NMe:C(N3)-NH2  — N<N'^Mo  . 

3  2  NIC-NH, 

In  view  of  the  formation  of  azides  by  treatment  of  the  sodium 
derivative  of  azoimide  with  acid  chlorides  (Schroeter,  A.,  1909,  i, 
773),  an  attempt  has  been  made  to  prepare  nitrosoazide,  0!N*N!N:N 

or  0.*N#N<Cm  or  by  the  action  of  nitrosyl  chloride  on 

N  N.N 

sodium  azoimide  in  ethereal  solution.  The  readiness  with  which 
the  action  takes  place  and  the  liberation  of  nitrous  oxide  and 
nitrogen  in  equal  volumes  indicate  the  initial  addition  of  azoimide 
to  nitrous  acid,  thus  :  0!NHI0+N3H=0INH(N3)*0H,  the  unstable 
additive  compound  then  decomposing  into  H20+N2+N20.  A 
further  proof  of  the  instability  of  inorganic  compounds  containing 
the  triazo-group  is  furnished  by  the  results  of  several  attempts 
to  obtain  the  compound  N3*OH  by  decomposing  iodoazide  (Hantzsch, 
A.,  1900,  ii,  274)  by  means  of  water  and  potassium  hydroxide  at 
low  temperatures.  T.  H.  P. 


Basic  Properties  of  the  Hydrazones.  II.  P.  Ciusa  and 
L.  Vecchiotti  ( Gazzetta ,  1922,  52,  i,  128 — 134;  cf.  A.,  1921,  i, 
749). — In  the  formation  of  an  additive  compound  of  a  phenyl¬ 
hydrazone  with  one  molecule  of  each  of  two  aromatic  polynitro- 
derivatives,  one  and  the  same  compound  results,  no  matter  in 
which  order  the  two  polynitro-derivatives  are  added. 

In  order  to  ascertain  the  influence  of  substitution  of  methyl 
for  the  methinic  hydrogen  of  benzaldehyde  phenylhydrazone  on 
the  coloration  of  the  halochromic  hydrochloride,  the  action  of 
gaseous  hydrogen  chloride  on  benzaldehyde  phenylmethylhydrazone 
in  ethereal  solution  has  been  investigated.  As  with  the  phenyl¬ 
hydrazone,  an  orange-yellow  hydrochloride  is  obtained,  but  on 
hydrolysis  this  yields,  not  the  original  phenylmethylhydrazone, 
but  a  compound,  C28H26N4,  which  corresponds  with  two  mols.  of 
the  phenylmethylhydrazone  less  one  mol.  of  hydrogen  and  yields 
benzaldehyde  and  a  compound,  C14H18N4,  when  hydrolysed.  The 
formation  of  the  compound  C28H26N4  probably  takes  place  according 

to  the  scheme  :  2C6H5-NMe\N:CHPh  — >  2CHPhIN-/  \NHMe-f- 

_  NHMe  _ 

0  — >  CHPhIN-/  \-NMe-<^  ^-N.’CHPh  or 


CHPhIN-/  \-NMe- 


Under  similar  experimental  conditions,  anisaldehyde  phenylmethyl¬ 
hydrazone  yields  a  compound,  which  is  isomeric  with 

the  phenylmethylhydrazide  of  anisic  acid. 

The  additive  compound, 

CHPh:N*NHPh,C6H2Cl(N02)3,0H*C6H2(N02)3, 
formed  by  benzaldehyde  phenylhydrazone  with  picryl  chloride  and 
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picric  acid,  crystallises  in  lustrous,  reddish-brown  needles,  m.  p. 
94 — 95°.  The  additive  compound, 

CHPh:N-NHPh,C6H2Cl(N02)3,C6H2Me(N02)3, 
formed  by  the  same  hydrazone  with  picryl  chloride  and  trinitro¬ 
toluene,  forms  reddish-brown  needles,  m.  p.  82°. 

The  compound  C28H26N4  ( vide  supra)  crystallises  in  small,  white 
needles,  m.  p.  155°,  and  in  acetic  acid  solution  or  when  suspended 
in  an  acid  medium  rapidly  turns  successively  green,  blue,  and 
violet.  The  compound  C14H18N4  rapidly  reduces  Fehling’s  solution 
and  yields  a  greenish-yellow,  crystalline  platinichioride , 

(C14H18N4)2H2PtCl6. 

The  compound  C15H1602N2  {vide  supra)  crystallises  in  colourless 
needles,  m.  p.  233°. 

Benzophenonediphenylhydrazone ,  C25H20N2,  forms  long,  yellow 
needles,  m.  p.  145°,  and,  like  tetraphenylhydrazine,  yields  coloured 
salts  and  xylene  and  formamidine  solutions  which  become  more 
highly  coloured  when  heated,  so  that  the  base  must  be  regarded 
as  undergoing  hydrolysis  :  CPh2IN#NPh2  ^  CPh2IN*+*NPh2. 

“  “  T.  H.  P. 

Amine-oxidation.  III.  Bivalent  Nitrogen.  Diarylacyl- 
hydrazyls.  Stefan  Goldschmidt  and  Karl  Euler  ( Ber ., 
1922,  55,  [\B],  616 — 628). — The  previous  work  on  triphenylhydrazyl 
(A.,  1920,  i,  257)  has  been  extended  to  a-acetyl(a-benzoyl)-diphenyl- 
hydrazyl  and  a-aeetyl(a-benzoyl)-di-p-tolylhydrazyl.  Evidence  of 
dissociation  rests  partly  on  the  failure  of  the  solutions  to  obey 
Beer’s  Law,  but  mainly  on  the  behaviour  towards  nitric  oxide  and 
triphenylm ethyl.  Results  of  determinations  of  molecular  weight 
also  indicate  dissociation,  but  these  are  interpreted  with  con¬ 
siderable  reserve  on  account  of  the  instability  of  the  solutions. 
The  following  order  of  dissociability  is  given  :  aa'-diacetyltetra- 
phenyltetrazan  <  aa' -  dibenzoyltetraphenyltetrazan  <  aa'-diacetyl- 
tetra-p-tolyltetrazan  <  aa'-dibenzoyltetra-p-tolyltetrazan. 

A  suspension  of  monoaeetylhydrazobenzene  in  cold  benzene  is 
converted  by  lead  peroxide  in  the  presence  of  solid  potassium 
carbonate  into  aa' -diacetyl- olol' pp' -tetraphenyltetrazan, 

NPhAc-NPh-NPh-NPhAc, 

colourless,  prismatic  crystals,  m.  p.  126°  (decomp.).  The  substance 
dissolves  in  chloroform  to  a  very  pale  violet- brown  solution ;  in 
cold  toluene,  it  forms  a  pale  yellow  solution  which  becomes  brownish- 
violet  when  heated,  returning  to  yellow  when  cooled,  but  the 
operation  cannot  be  repeated  indefinitely  on  account  of  its 
instability.  The  tetrazone,  when  dissolved  in  benzene,  is  imme¬ 
diately  decomposed  by  dry  hydrogen  chloride  into  acetanilide  and 
p-chloroazobenzene.  It  combines  with  nitric  oxide,  but  the 
product  could  not  be  caused  to  crystallise.  (Acetylhydrazobenzene 
and  nitrous  fumes  give  N -nitroso-W-acetylhy  dr  azobenzene,  a  yellow, 
non-crystalline  substance.) 

olol' -  Dibenzoyl- ccol'  -tetraphenyltetrazan,  m.  p.  114°  (decomp.),  is 
prepared  by  the  oxidation  of  iV-benzoylhydrazobenzene,  m.  p.  138°; 
it  gives  pale  green  solutions  in  benzene,  toluene,  or  chloroform 
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which  undergo  rapid  decomposition  at  the  atmospheric  tempera¬ 
ture.  It  combines  readily  with  triphenylmethyl  to  give  the  com¬ 
pound  C38H30ON2,  prismatic  plates,  m.  p.  165 — 166°  (decomp.) 
after  darkening  at  120°.  With  nitric  oxide,  it  yields  the  substance , 
C19Hi 502N3,  yellow,  prismatic  leaflets,  m.  p.  104°.  The  action  of 
lead  peroxide  on  A-benzoylhydrazobenzene,  m.  p.  126°  (cf. 
Biehringer  and  Busch,  A.,  1903,  i,  296;  Freundler,  A.,  1903,  i, 
663)  leads  to  the  immediate  formation  of  azobenzene. 

N -Acetylhydrazo-p-toluene  (from  p-hydrazotoluene  and  acetic 
anhydride  at  40 — 50°),  almost  colourless,  prismatic  platelets,  m.  p. 
120°,  is  oxidised  to  aa' -diacetyl- aa' pp' -tetra-p-tolyltetrazan,  colourless 
prisms,  m.  p.  109°  (decomp.).  It  dissolves  in  chloroform  to  an 
initially  colourless  solution  which  rapidly  becomes  brownish- violet. 
With  triphenylmethyl  it  gives  the  compound  C35S32ON2,  colourless 
crystals,  m.  p.  156 — 157°  (decomp.). 

Benzoyl-p-hydrazotoluene  (cf.  Biehringer  and  Busch,  loc.  cit.)  is 
converted  by  lead  peroxide  into  aa' -dibenzoyl- aa' (3(3' -tetra-p-tolyl- 
tetrazan ,  aggregates  of  needles,  m.  p.  115°  (decomp.),  which  dissolves 
in  organic  media  to  solutions  which  are  colourless  initially,  but 
very  rapidly  become  green  and  are  very  unstable.  It  unites  with 
triphenylmethyl  to  give  the  substance  C40H34ON2,  colourless,  pris¬ 
matic  crystals,  m.  p.  146 — 147°  (decomp.)  after  becoming  discoloured 
at  144°.  H.  W. 

Preparation  of  p-Nitrophenylhydrazine  and  other  Aromatic 
Hydrazines.  William  Davies  (T.,  1922,  121,  715 — -721). 

Amine-oxidation.  IV.  Bivalent  Nitrogen.  aa-Diphenyl- 
(3-trinitrophenylhydrazyl.  Stefan  Goldschmidt  and  Konrad 
Renn  (Ber.,  1922,  55,  [B],  628 — 643;  cf.  preceding  page). — - 
The  elucidation  of  the  exact  relationship  between  triphenylhydrazyl 
and  hexaphenyltetrazan  (A.,  1920,  i,  257)  is  rendered  difficult  by 
the  instability  of  these  substances.  The  present  communication  is 
devoted  to  a  description  of  attempts  to  prepare  more  stable 
hydrazyls,  a  suitable  example  being  found  in  aa-chphenyl-(3-trinitro- 
phenylhydrazyl,  NPh2’NC6H2(N02)3  .  .  .,  which  exists  entirely 
in  the  unimolecular  form,  and  is  so  unusually  stable  that  its 
molecular  weight  can  be  determined  in  solution  with  accuracy  and 
certainty.  The  substance  appears  to  be  the  nitrogen  analogue 
of  Schlenk’s  tri- triphenylmethyl  (A.,  1910,  i,  236). 

It  is  remarkable  that  the  stability  of  the  hydrazyls  cannot  be 
foretold  from  a  consideration  of  the  valency  demand  of  the  radicles 
and  that  they  do  not  appear  to  conform  to  the  regularities  which 
have  been  established  by  Wieland  for  the  dissociation  of  tetra- 
arylhydrazines.  Signs  of  uniform  behaviour  can  be  detected 
within  the  group,  but  a  general  theory  cannot  be  put  forward 
until  further  members  of  the  series  have  been  prepared. 

as-Diphenylhydrazine  and  p-benzoquinone  give  benzoquinone- 
diphenylhydrazone ,  NPh2\N;C6H4!0,  m.  p.  136°,  which  is  smoothly 
reduced  by  ammonium  sulphide  in  alcoholic  solution  to  the  corre¬ 
sponding  leuco -compound,  NPh2*NH*C6H4*OH ;  the  latter  is  rather 
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unstable,  particularly  in  the  presence  of  alcohol  or  alkali  hydroxide, 
and  all  attempts  to  methylate  it  were  unsuccessful. 

as-Diphenylhydrazine  reacts  readily  with  picryl  chloride  in 
chloroform  solution  with  almost  quantitative  production  of 
aa -diphenyl- $-trinitrophenylhydrazine,  NPh2*NH-C6H2(N02)3,  long 
prisms,  m.  p.  172 — 173°  (decomp.),  which  is  reduced  by  stannous 
chloride  and  hydrogen  chloride  in  the  presence  of  ether  to  diphenyl- 
amine  and  tetra-aminobenzene.  When  dissolved  in  dry  chloro¬ 
form  it  is  oxidised  readily  by  lead  peroxide  in  the  presence  of 
anhydrous  sodium  sulphate  to  olcl- diphenyl- ft -trinitropheiiylhydrazyl, 
violet-black  prisms  which  show  a  remarkable  resemblance  to 
potassium  permanganate.  The  substance  dissolves  in  all  media 
with  the  formation  of  violet  solutions  similar  to  those  of  perman¬ 
ganate  ;  the  colour  of  these  shows  no  diminution  in  intensity  when 
they  are  cooled  in  a  mixture  of  ether  and  carbon  dioxide,  thus 
showing  the  degree  of  dissociation  to  remain  unchanged  at  this 
low  temperature.  The  solutions  are,  in  general,  remarkably  stable, 
but  decomposition  occurs  slowly  when  they  are  exposed  to  direct 
sunlight.  The  radicle  converts  quinol  into  quinone  and  is  itself 
reduced  to  a  a- diphenyl- p-trinitrophenylhydrazine,  the  change  in 
colour  being  so  sharp  that  solutions  of  the  hydrazyl  can  be  titrated 
with  standard  quinol  solutions. 

The  hydrazyl  reacts  very  readily  with  bromine  in  chloroform 
solution,  giving  the  substance ,  C6H4Br,NPh,NH*C6H2(N02)3,  slender 
needles,  m.  p.  179 — 180°  (decomp.)  after  previous  softening;  the 
constitution  of  the  compound  follows  from  the  observations  that 
it  can  be  oxidised  to  a  radicle  and  that  it  is  reduced  to  tetra-amino¬ 
benzene  and  bromodiphenylamine ,  colourless  needles,  m.  p.  64°. 

In  contrast  to  other  radicles  containing  bivalent  nitrogen,  the 
hydrazyl  does  not  unite  with  nitric  oxide.  It  reacts  with  tetra- 
phenylhydrazine  in  boiling  toluene  (under  these  conditions  the 
latter  suffers  incipient  dissociation) ;  the  product,  however,  is  not 
formed  by  the  expected  union  of  the  radicles.  The  hydrazyl 
behaves  as  a  dehydrogenating  agent,  being  itself  converted  into 
the  corresponding  hydrazine  and  transforming  the  tetraphenyl- 

hydrazine  into  5  :10-diphenyldihydrophenazine,  C6H4<C^pk^CgH4, 

m.  p.  169 — 174°.  It  exerts  a  similar  action  towards  amines  and 
phenols,  but  the  products  have  not  been  investigated  closely. 

Diphenyl  trinitrophenylhydrazyl  and  triphenylm  ethyl  give  a 
compound ,  C37H2706N5,  short,  yellowish-red  prisms,  m.  p.  (indefinite) 
182 — 183°  (decomp.) ;  which  cannot  have  the  expected  constitution, 
NPh2*N(CPh3)*C6H2(N02)3,  since  it  is  readily  oxidised  to  a  violet 
radicle.  It  is  therefore  assumed  that  wandering  of  the  triphenyl- 
methyl  group  has  occurred  (cf.  Wieland,  A.,  1919,  i,  324)  with  the 
production  of  the  compound,  CPh3*C6H4*NPh'NH*C6H2(N02)3. 
Simultaneously,  dehydrogenation  of  the  triphenylmethyl  must 
have  taken  place,  since  a  considerable  proportion  of  the  hydrazyl 
is  recovered  as  hydrazine;  this  side  of  the  reaction  has  not  been 
investigated  completely. 

Diphenyl trinitrophenylhydrazy],  dissolved  in  benzene,  reacts 
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readily  with  nitrogen  peroxide,  yielding  $-hydroxy-<x<x-diphenyl-$- 
trinitrophenylhydrazine ,  NPh2*N(0H)#C6H2(N02)3,  large,  red  crystals 
with  a  bluish-black  glance,  m.  p.  (indefinite)  156 — 157°  (decomp.), 
after  softening  and  darkening  at  145°.  The  course  of  the  change 
is  probably  represented  by  the  scheme  NPh2*N*C6H2(N02)3  NOi> 
NPh2-N(-0-N:0)-C6H2(N02)3  NPh2-N(0H)-C6H2(N02)3.  The 

constitution  assigned  to  the  compound  is  based  on  the  following 
observations.  It  is  an  acid  which  dissolves  in  sodium  carbonate 
to  a  red  solution ;  it  does  not  yield  diphenylamine,  tetra-amino- 
benzene,  or  ^-hydroxydiphenylamine  when  reduced.  It  is  oxidised 
by  lead  peroxide  to  a  substance ,  C18H1207N5,  short,  blackish -green 
prisms,  m.  p.  198°  (decomp.),  which  gives  red  solutions  in  organic 
media.  Since  it  reacts  only  slowly  and  gradually  with  bromine, 
the  substance  is  regarded  as  a  radicle  containing  quadrivalent  nitro¬ 
gen,  NPh2,N(!0)*C6H2(N02)3.  •  The  investigation  of  the  substance  is, 
however,  not  yet  concluded.  H.  W. 

Amine-oxidation.  V.  Action  of  Tetranitromethane  on 
Triphenylhydrazine.  Stefan  Goldschmidt  and  Konrad  Renn 
(Ber.y  1922,  55,  [5],  644 — 647). — In  the  hope  of  obtaining  well- 
crystallised  additive  compounds  of  triarylhydrazines,  the  action  of 
tetranitromethane  on  triphenylhydrazine  dissolved  in  anhydrous 
ether  has  been  investigated;  the  'product ,  bluish-green,  lustrous 
leaflets,  decomp.  107°,  appears  to  have  the  constitution, 

NPh2-N:C6H4IC(N02)2. 

It  liberates  two  atomic  proportions  of  iodine  from  acidified  potass¬ 
ium  iodide  solution  and  thereby  becomes  reduced  to  the  leuco- 
compound,  C19H1604N4,  colourless  crystals,  m.  p.  85°  (decomp.),  after 
darkening  at  75°,  in  a  capillary  tube  filled  with  carbon  dioxide; 
the  latter  substance  is  isolated  by  reduction  of  an  ethereal  solution 
of  the  primary  compound  with  zinc  dust  and  glacial  acetic  acid. 
More  drastic  reduction  of  the  quinone  with  stannous  chloride  gives 
diphenylamine  and  the  compound  NPh2*NH4C6H4*CHIN*OH,  yellow 
crystals,  m.  p.  175°.  The  position  of  the  !C(N02)2  group  is  not 
established  definitely.  H.  W. 

Action  of  Mercuric  Acetate  on  certain  Aminoazo-com- 
pounds.  L.  Vecchiotti  ( Gazzetta ,  1922,  52,  i,  137 — 139). — The 
interaction  of  mercuric  acetate  and  aminoazobenzene  in  aqueous 
alcoholic  solution  yields  the  brown  compound ,  C12H10N3*Hg*OAc, 
m.  p.  174°,  which  blackens  and  decomposes  in  light. 

The  action  of  mercuric  acetate  on  chrysoidine  under  similar 
conditions  yields :  (1)  Dimercuridiaminoazobenzene  diacetate , 

C12H10N4(Hg-OAc)2,  which  crystallises  in  violet-red  scales,  m.  p. 
186°.  (2)  Monomercuridiaminoazobenzene  acetate,  C12H11N4#Hg*OAc, 
which  forms  an  orange-red  powder,  m.  p.  165°.  (3)  The  compound 
(C1oH11N4)2Hg,  which  crystallises  in  dark  red  needles,  m.  p.  110°. 

T.  H.  P. 

Mobility  of  Protein  Ions.  Wolfgang  Pauli  (Biochem.  Z ., 
1922, 127,  150 — 155).— Potentiometric  experiments  on  the  chlorides 
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of  basic  proteins  at  constant  temperature  show  that  the  mobility 
of  the  protein  kation  increases  to  a  maximum  with  increasing 
concentration  of  the  acid  added,  due  to  an  increase  in  the  equi¬ 
valence  of  the  protein  ion.  This  applies  to  horse  serum-albumin, 
glutin,  and  glutose.  For  acidic  proteins,  casein,  globulin,  fibrin, 
which  form  neutral  salts  with  alkali,  conductivity  measurements 
are  applicable.  Casein  forms  a  tervalent  and  globulin  a  quadri¬ 
valent  anion.  H.  K. 

Are  the  Carbohydrate  Groups  which  appear  in  the  Acid 
Hydrolysis  of  Blood  Globulin  a  Fission  Product  of  the  Protein 
Molecule  ?  Leo  Langstein  (Biochem.  Z .,  1922,  127,  34 — 37). — 
Carefully  purified  globulin  on  hydrolysis  by  dilute  sulphuric  or 
hydrobromic  acid  gives  between  0*5  and  1%  of  reducing  substances 
with  a  positive  fermentation  test.  The  carbohydrate  is  considered 
to  be  an  essential  constituent  of  the  globulin  molecule.  H.  K. 

Casein  from  Cow's  Milk.  B.  Bleyer  and  R.  Seidl  (Bio¬ 
chem.  Z .,  1922,  128,  48 — 75). — A  comparison  has  been  made 
of  two  specially  purified  caseins,  one  prepared  by  the  action  of 
lactic  acid  on  milk  and  the  other  by  the  action  of  rennin.  The 
acid-casein  contained  15*5%  N  and  rennin-casein  15*64%.  The 
equivalent  weight  of  both  caseins  was  1145  when  neutralised 
to  phenolphthalein  by  alkali  hydroxides,  ammonia,  or  alkaline- 
earth  hydroxides.  When  excess  of  the  two  caseins  was  shaken 
with  increasing  amounts  of  calcium,  strontium,  or  barium  hydroxides 
at  constant  temperature,  the  ratio  of  the  alkali  taken  up  by  the 
caseins  to  the  amount  left  free  in  the  solution  was  a  constant 
(Henry’s  law).  When  shaken  with  increasing  content  (N j 2500 
to  Nj  100)  of  hydrochloric,  sulphuric,  lactic,  or  acetic  acid  the 
rennin-casein  absorbed  more  of  each  of  the  acids  than  the  acid- 
casein.  Henry’s  law  was  obeyed  for  the  highest  dilutions  of  acids, 
but  at  higher  concentrations  the  relation  is  one  of  adsorption. 

H.  K. 

The  Thermostable  Active  Agent  of  Pig Ts  Pancreas.  Walter 
Jones  ( J .  Biol.  Chem.,  1922,50, 323 — 328). — Evidence  is  now  adduced 
to  show  that  hydrolysis  of  yeast-nucleic  acid  into  its  nucleotides 
by  boiled  pancreas  extract  (A.,  1920,  i,  687)  does  not  produce  any 
increase  in  the  titratable  acidity  of  the  solution,  although  addition 
of  adenine  nucleotide  to  the  digested  solution  increases  the  titrat¬ 
able  acidity  by  an  amount  which  agrees  with  that  calculated  from 
the  weight  added.  Levene’s  criticism  (A.,  1921,  i,  821)  of  the 
author’s  formula  for  yeast-nucleic  acid  can,  therefore,  no  longer  be 
maintained.  E.  S. 

Histopeptone.  K.  Felix  (Z.  physiol.  Chem.,  1922,  119,  66 — 
71). — Histopeptone  is  a  homogeneous  substance.  The  figures 
obtained  for  the  hexone  bases  agree  with  those  obtained  by  Kossel. 
No  new  substances  could  be  obtained  by  fractionating  the  peptone 
by  “  salting  out  or  by  precipitation  by  the  silver-baryta  method 
at  different  hydrogen-ion  concentrations.  S.  S.  Z. 
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The  Action  of  Pepsin  and  Trypsin  on  Diastase.  W.  Bieder- 
mann  ( Biochem .  Z .,  1922, 127,  38 — 46). — Experiments  with  salivary 
diastase  show  that  the  enzyme  is  destroyed  by  pepsin,  but  not  by 
trypsin.  H.  K. 

Asymmetric  Syntheses  by  means  of  Enzyme  Action.  IV. 

L.  Rosenthaler  ( Fermentforsch .,  1922,  5,  334 — 341 ;  cf.  A.,  1909, 
i,  74,  622;  1910,  i,  603). — A  dextrorotatory  nitrile  is  obtained  by 
the  action  of  hydrocyanic  acid  in  the  presence  of  emulsin  on  citron- 
ellal,  ^sovaleraldehyde,  or  _p-tolualdehyde,  whereas  o-chlorobenz- 
aldehyde  gives  a  dextrorotatory  product.  The  nitrile  obtained 
from  o-methoxysalicylaldehyde,  benzoyl-o-methoxysalicylaldehyde, 
or  benzoylvanillin  is  optically  inactive. 

The  optical  activity  of  the  products  obtained  from  isovaler- 
aldehyde,  heptaldehyde,  benzaldehyde,  anisaldehyde,  einnam- 
aldehyde,  citral,  or  citronellal  attains  a  maximum  value  after  a 
given  interval  of  time  and  subsequently  diminishes;  the  rates  of 
increment  and  decrement  vary  greatly  with  the  different  aldehydes. 

The  possibility  that  emulsin  not  only  catalytically  accelerates  the 
formation  of  nitrile  but  also  causes  a  displacement  of  the  equilibrium 
towards  the  nitrile  side  has  been  discussed  previously;  with  acet¬ 
aldehyde  and  ^'sobutaldehyde,  this  displacement  is  not  very  marked, 
whereas  with  benzaldehyde  the  results  are  not  uniform,  although  in 
one  instance  a  pronounced  displacement  was  observed. 

The  addition  of  hydrocyanic  acid  to  acetaldehyde,  Zsobutalde- 
hyde,  and  benzaldehyde  is  a  reaction  of  the  second  order ;  in  the 
presence  of  emulsin  this  is  not  strictly  the  case,  since  the  “  con¬ 
stants  ”  generally  diminish  regularly,  thus  indicating  a  consump¬ 
tion  or  inactivation  of  the  catalyst  (cf.  Nordefeldt,  this  vol.,  i,  66). 
The  action  of  hydrocyanic  acid  on  acetaldehyde,  Zsobutaldehyde, 
benzaldehyde,  anisaldehyde,  or  o-nitrobenzaldehyde  in  the  presence 
of  sodium  hydroxide  is  termolecular,  but  the  mode  of  action  of  the 
alkali  hydroxide  has  not  yet  been  elucidated.  H.  W. 

Carboligase.  III.  Carl  Neuberg  and  Heinz  Ohle  ( Biochem . 
Z.,  1922,  127,  327—339;  cf.  A.,  1921,  i,  480;  this  vol.,  i,  305).— 
The  product  arising  from  benzaldehyde  and  pyruvic  acid  under 
the  influence  of  carboligase  has  now  been  shown  to  have  the  consti¬ 
tution  Z-OH’CHPh*CO*CH3.  On  treatment  with  magnesium  phenyl 
bromide,  it  gives  eZ-ap-dihydroxy-a(3-diphenylpropane,  m.  p.  83 — 84°, 
[oc] |f  +45*1°  in  alcohol,  +31  85°  in  acetone  (cf.  McKenzie  and 
Wren,  T.,  1910,  97,  473).  Further  treatment  with  dilute  sulphuric 
acid  gave  a-methyldeoxybenzoin.  The  racemic  substances, 
OH*CHPh*CO*CH3  and  Ph-CO-CH(CH3)-OH,  stated  to  have  been 
synthesised  by  previous  workers,  are  now  shown  to  be  the  same 
substance,  probably  an  equilibrium  mixture  of  the  two.  H.  K. 

Artificial  Zymogens.  II.  Martin  Jacoby  (Biochem.  Z., 
1922,  128,  80 — 88 ;  cf.  A.,  1920,  i,  690). — More  nickel  is  taken  up 
by  a  urease  solution  than  by  water,  a3  is  indicated  by  Tschugaev’s 
test.  The  longer  a  urease  solution  is  kept  in  contact  with  nickel 
powder  or  nickel  oxide,  the  greater  is  the  falling  off  of  enzymic  activity 
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due  to  formation  of  artificial  zymogen.  The  filtrates  from  such 
solutions  are  restored  to  their  original  or  slightly  greater  activity 
by  potassium  cyanide.  H.  K. 

Artificial  Zymogens.  III.  Martin  Jacoby  and  T.  Shimizu 
(Biochem.  Z .,  1922,  128,  89 — 94). — Metallic  nickel,  cobalt,  copper, 
and  zinc  inactivate  urease,  but  iron  is  without  action.  Cobalt, 
copper,  and  zinc  act  more  quickly  than  nickel,  and  in  the  case  of 
cobalt  and  copper,  the  quantity  of  artificial  zymogen  which  can  be 
reactivated  by  potassium  cyanide  or  glycine  falls  off  rapidly  with 
time.  H.  K. 


Artificial  Zymogens.  IV.  Inactivation  and  Reactivation 
of  Takadiastase.  Martin  Jacoby  and  T.  Shimizu  (Biochem.  Z., 
1922,  128,  95 — 99). — Diastase  solution  is  not  inactivated  by  con¬ 
tact  with  metallic  iron,  nickel,  copper,  or  cobalt.  Inactivation 
by  mercuric  chloride  is  temporary,  being  restored  by  potassium 
cyanide.  H.  K. 


Adsorption  of  Ferments  and  Zymogens.  I  and  II.  Martin 
Jacoby  and  T.  Shimizu  (Biochem.  Z .,  1922,  128,  100 — 102,  103 — 
107). — I.  Tribasic  calcium  phosphate  partly  adsorbs  urease,  but 
does  so  more  completely  in  the  presence  of  electrolytes.  Urease 
inactivated  by  nickel  or  cobalt  is  completely  adsorbed  and  is  re¬ 
activated  by  potassium  cyanide.  Dibasic  calcium  phosphate  has 
no  action. 

II. — Urease  solution  treated  with  an  alcoholic  solution  of  choles¬ 
terol  and  filtered  loses  activity,  the  precipitate  being  very  slightly 
active  and  the  filtrate  slightly  active,  but  having  its  activity 
restored  by  glycine  or  serum.  An  inactivated  urease  (by  nickel), 
when  treated  with  cholesterol  and  filtered,  passes  unchanged  into 
the  filtrate  and  is  reactivated  by  glycine  or  potassium  cyanide. 


H.  K. 


The  Influence  of  Cobaltammines  on  the  Action  of  Catalase 
and  Amylase.  Eberhard  Eunk  (Biochem.  Z .,  1922,  128,  108 — 
118). — Hexamminecobaltic  chloride,  nitropentamminecobaltic  chlor¬ 
ide,  dinitrotetramminecobaltic  chloride,  trinitrotriamminecobalt, 
potassium  tetranitrodiamminecobaltate,  and  sodium  cobaltinitrite 
inhibit  the  action  of  catalase,  the  inhibition  increasing  with  decrease 
in  the  number  of  ammonia  groups.  In  the  presence  of  a  phosphate 
buffer,  Pn  about  7,  the  earlier  members  of  the  series  no  longer 
inhibit.  Unlike  catalase,  amylase  (takadiastase)  has  its  action 
accelerated  by  this  series  of  complex  salts.  H.  K. 

Preparation  of  Derivatives  of  3  :  S'-Diamino^  :  4'-dihydr- 
oxyarsenobenzene.  Georg  Speyer-Haus  (Brit.  Pat.  155577). — * 
Derivatives  of  salvarsan  which  are  stable  in  aqueous  solution  are 
obtained  by  dissolving  together  equal  weights  of  the  methylene 
sulphoxylate  of  3  :  3'-diamino-4  :  4'-dihydroxyarsenobenzene  and 
its  sodium  salt  or  the  complex  silver  compound  of  the  sodium  salt. 
That  new  chemical  compounds  are  thereby  formed  is  proved  by 
the  fact  that  the  resulting  solutions  no  longer  give  precipitates  with 
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carbon  dioxide,  and  the  silver  solution  gives  no  precipitate  with 
sodium  chloride.  The  solutions  keep  unchanged  for  many  hours 
without  formation  of  any  precipitate  or  increase  in  toxicity  or  any 
loss  of  therapeutic  activity.  G.  F.  M. 

Aromatic  Compounds  of  Antimony.  V.  Differing  Be¬ 
haviour  of  Lithium  Hydroxide  from  that  of  Sodium  or 
Potassium  Hydroxide  in  the  Hydration  of  Polymeric  Aryl- 
stibinic  Acids.  Hans  Schmidt  ( Ber .,  1922,  55,  [U],  697 — 701  ; 
cf.  A.,  1920,  i,  900). — It  has  been  shown  previously  that  a  solution 
of  trimeric  phenylstibinic  acid  appears  to  be  neutralised  initially 
by  one  molecular  proportion  of  sodium  hydroxide  (indicator,  phenol- 
phthalein)  but  that  in  course  of  time  further  quantities  of  alkali 
hydroxide  are  required  until,  finally,  nearly  three  molecular 
proportions  have  been  added.  The  phenomenon  has  been  regarded 
as  a  fission  of  the  trimeric  to  the  monomeric  form.  Potassium 
hydroxide  resembles  sodium  hydroxide  in  its  behaviour,  but  the 
acid  appears  capable  of  neutralising  only  a  markedly  smaller  pro¬ 
portion  of  lithium  hydroxide,  with  which  hydration  seems  only  to 
proceed  to  the  dimeric  stage  :  (PhSb02)3=(PhSb02)2+PhSb02. 
^-Aminophenylstibinic  acid  resembles  the  parent  acid  closely  in 
its  behaviour.  On  the  other  hand,  ^?-chloro-,  m-nitro-,  and  p-chloro- 
m-nitro -phenylstibinic  acids  are  hydrated  by  lithium  hydroxide  in 
the  same  manner  as  by  sodium  hydroxide.  A  satisfactory  explan¬ 
ation  of  the  differing  behaviour  of  the  various  alkali  hydroxides 
cannot  at  present  be  given.  H.  W. 
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Comparative  Investigations  on  the  Blood  Sugar  Content 
of  the  Arterial  and  Venous  Vascular  Systems.  Karl  Turban 
(Z.  physiol.  Chem.y  1922,  119,  4 — 10). — The  sugar  content  of  the 
arterial  and  venous  blood  of  starving  and  fed  dogs  was  studied. 
Generally  the  arterial  blood  showed  a  higher  sugar  content  than 
venous  blood.  S.  S.  Z. 

Blood  Sugar.  I.  A  Critical  Survey  of  the  Methods  of 
Estimation  of  Blood  Sugar  and  of  the  “  Threshold  M  Concept. 

Max  Rosenberg  {Arch.  expt.  Path.  Pharm .,  1922,  92,  153 — 164). — 
The  methods  dealt  with  are  those  of  Bang  and  of  Bertrand.  The 
sources  of  error  are  considered  and  stress  is  laid  on  the  importance 
of  making  the  estimations  under  basal  physiological  conditions, 
and  on  the  advisability  of  estimating  the  sugar  of  the  plasma 
rather  than  that  of  the  whole  blood. 

From  a  consideration  of  the  available  literature  the  author  con¬ 
cludes  that  the  threshold  value  is  not  a  constant  in  any  individual, 
but  varies  with  the  physiological  needs  of  the  organism  as  a  whole. 

C.  R.  H. 
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Influence  of  Amino-acids  and  Fatty  Acids  on  the  Regulation 
of  the  Blood  Sugar.  Leo  Pollak  ( Biochem .  Z .,  1922,  127, 
120 — 136).- — Subcutaneous  injection  into  normal  rabbits  of  1  gram 
of  glycine,  alanine,  or  asparagine  produced  hyperglycsemia,  as  also 
does  Witte  peptone,  but  not  leucine.  Hyperglycsemia  is  also  pro¬ 
duced  by  saturated  fatty  acids  with  an  uneven  number  of  carbon 
atoms,  those  with  an  even  number  being  inactive.  Previous  or 
simultaneous  injection  of  ergotamine  (Sandoz)  completely  inhibits 
the  hyperglycsemia.  The  effect  is  in  each  case  attributed  to  mobil¬ 
isation  of  glycogen  due  to  stimulation  of  the  sympathetic  nerve- 
endings.  H.  K. 

The  Ammonia  Content  of  Blood.  Thomas  P.  Nash,  jun., 
and  Stanley  R.  Benedict  ( J .  Biol.  Chem .,  1922,  51,  183 — 185). — 
Further  experiments  are  described  confirming  the  conclusion  that 
ammonia  is  formed  by  the  kidney  (cf.  this  vol.,  i,  191).  E.  S. 

The  Amino-acid  Nitrogen  Content  of  the  Blood.  Seizaburo 
Qkada  and  Towortj  Hayashi  (J.  Biol.  Chem.,  1922,  51,  121 — - 
133). — Estimations  were  made  of  the  amino-acid  nitrogen  content 
of  the  blood  in  certain  pathological  cases,  and  in  animals  under 
experimental  conditions.  No  increase  wras  observed  following 
subcutaneous  injection  of  adrenaline  or  pituitrin  or  removal  of 
the  thyroid  gland.  Increases  were,  however,  observed  after  injec¬ 
tion  of  pilocarpine  and  after  removal  of  the  kidneys,  whilst  complete 
removal  of  the  pancreas  produced  a  transient  rise.  The  amino - 
acid  content  of  human  blood  varies  with  the  number  of  white 
corpuscles,  in  which  the  amino-acids  appear  to  be  concentrated. 
It  is  suggested  that  the  nuclei  are  responsible  for  this  concentration. 

E.  S. 

The  Effect  of  Carbon  Monoxide,  Illuminating  Gas,  and 
Benzene  on  Blood  Coagulation  Time.  H.  S.  Forbes  and  Louise 
Hompe  (J.  Ind.  Hyg .,  1921,  3,  213 — 216). — Experiments  showed 
no  constant  change  of  coagulation  time  in  the  blood  of  cats  gassed 
with  these  gases.  The  prothrombin  content  of  the  blood  was 
unaltered ;  there  was  no  evidence  of  haemolysis  or  of  blood  destruc¬ 
tion.  The  condition  of  coma  found  in  fatal  human  cases  of  illumin¬ 
ating  gas  poisoning  could  not  be  duplicated  in  cats.  They  died  in 
the  gas  or  recovered  entirely.  Chemical  Abstracts. 

Separate  Analyses  of  the  Corpuscles  and  the  Plasma. 

Hsien  Wtr  ( J .  Biol .  Chem.,  1922,  51,  21 — 31). — The  system  of 
blood  analysis  developed  by  Folin  and  Wu  (A.,  1919,  ii,  308; 
A.,  1920,  ii,  337)  may  be  applied  to  the  corpuscles  and  plasma 
separately.  From  the  results  of  analyses  of  normal  human  blood 
the  following  approximate  ratios,  representing  the  concentration 
in  the  plasma  to  that  in  the  corpuscles,  are  given  for  the  various 
constituents  :  urea  1:1,  sugar  1:1,  uric  acid  2:1,  chloride  2:1, 
amino-acids  1:2.  Creatine  is  practically  absent  from  the  plasma, 
whilst  undetermined  non-amino-nitrogen,  which,  it  is  suggested, 
represents  peptides  and  peptones,  is  confined  almost  entirely  to 
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the  corpuscles.  These  and  other  results  indicate  the  desirability 
of  substituting  plasma  analysis  for  whole  blood  analysis.  E.  S. 

Fixation  of  Quinine  by  Corpuscles  and  its  Action  on  Cell 
Respiration.  P.  Rona  and  E.  Bloch  ( Biochern .  Z.,  1922,  128, 
169—184;  cf.  A.,  1922,  i,  65). — The  red  blood-corpuscles  of  birds 
and  of  mammals  are  permeable  to  quinine  and  its  salts,  but  yeast- 
cells  are  only  permeable  to  quinine.  On  the  respiration  of  cor¬ 
puscles,  the  base  alone  has  an  inhibitory  action,  the  first  effect 
being  to  accelerate  respiration,  followed  by  inhibition  of  respiration 
until  an  equilibrium  is  reached  where  the  respiration  attains  a 
constant  value  with  time.  At  this  point  the  inhibition  is  pro¬ 
portional  to  the  concentration  of  the  quinine.  H.  K. 

The  Non-haemoglobin  Nitrogen  Content  of  Corpuscles, 
a  Contribution  to  the  Nitrogen-metabolism  of  Tissues. 

Rudolf  Schoen  {Biochem.  Z .,  1922,  128,  293 — 309). — The  author 
has  estimated  the  nitrogen  content,  by  Bang’s  micro-Kjeldahl 
method  of  analysis,  of  washed  and  defibrinated  blood- corpuscles 
of  normal  and  pathological  cases.  The  haemoglobin  content,  the 
volume,  and  the  number  of  the  corpuscles  have  been  estimated 
simultaneously.  As  the  nitrogen  content  of  haemoglobin  is  known, 
an  approximate  value  for  the  non- haemoglobin  nitrogen  can  be 
obtained.  For  normal  men,  one  million  corpuscles  contain 
0*00563  mg.  of  nitrogen,  for  women  0*00527.  The  value  is  not 
subject  to  much  variation.  H.  K. 

The  Glycogen  Content  of  White  Blood-corpuscles.  J.  de 

Haan  ( Biochem .  Z.,  1922,  128,  124 — 143). — By  means  of  a  micro¬ 
method  for  the  estimation  of  glycogen  depending  on  the  use  of 
Pfluger’s  method  and  Bang’s  method  for  the  estimation  of  the 
dextrose  produced  on  hydrolysis,  the  author  has  examined  the 
glycogen  content  of  the  leucocytes  with  special  reference  to  their 
iodophilic  properties.  The  glycogen  content  of  leucocytes  from 
serous  exudates  from  rabbits  and  goats  is  between  1  and  2%, 
and  is  uninfluenced  by  injections  of  starch  or  dextrose.  In  vitro, 
however,  the  glycogen  content  of  leucocytes  quickly  falls  off,  due 
probably  to  lysis,  unless  fixed  by  some  reagent,  when  it  becomes 
resistant  to  diastase.  The  normal  leucocytes  of  the  blood  of  the 
horse  and  of  the  pig  contain  about  1%  of  glycogen,  which  is  the 
sole  glycogen  in  the  blood.  H.  K. 

Comparison  of  the  Viscosity  and  Velocity  of  Ultra-filtration 
of  Serum.  Alexander  Ellinger  and  S.  M.  Neuschlosz  ( Bio¬ 
chem.  Z.,  1922,  127,  241 — 254). — A  comparison  of  the  relative 
viscosities  of  serum-Ringer  solution  mixtures  and  their  relative 
velocities  of  ultra-filtration  shows  a  relationship  to  exist  but  no 
exact  inverse  proportionality.  With  increasing  PK  of  the  solution, 
the  velocity  of  ultra-filtration  falls  off  and  the  viscosity  increases. 
Anions  increase  the  viscosity  of  inactivated  horse-serum  in  the 
order  citrate  >  sulphate  >  acetate  >  Cl  >  Br  >  I  >  SCN.  The  presence 
of  small  quantities  of  caffeine  may  raise  or  depress  the  viscosity, 
depending  on  the  PH  of  the  solution.  H.  K. 
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Water  and  Ionic  Distribution  in  the  Organism.  Heinrich 
Reichel  ( Biochem .  Z.,  1922,  127,  322 — 326). — The  change  of 
colour  of  a  dialysed  serum  solution  containing  methyl- orange  on 
addition  of  sodium  chloride  is  attributed  to  a  new  distribution 
of  the  indicator  between  what  the  author  regards  as  practically 
anhydrous  emulsoid  phase  and  the  aqueous  solution.  H.  K. 

The  Influence  of  Radiations  on  the  Hydrolysis  of  Fats. 

Ludwig  Pincussen  and  J.  L.  Anagnostu  ( Biochem .  Z.,  1922, 
128,  268 — 273). — Butyrin  or  tributyrin  in  aqueous  solution,  ex¬ 
posed  to  the  light  of  an  arc  or  incandescent  lamp,  with  or  without 
the  addition  of  sensitising  dyes  (eosin  or  methylene-blue)  are 
unchanged,  as  is  shown  by  measurements  with  the  viscostalagmo- 
meter.  The  hydrolytic  action  of  normal  rabbit’s  serum  on  butyrin 
or  tributyrin  falls  off  slightly  on  exposure  to  an  incandescent 
lamp,  but  is  unchanged  under  Rontgen  radiation.  Experiments 
on  exposure  of  rabbits  to  various  sources  of  radiation  are  interpreted 
in  a  somewhat  similar  manner.  H.  K. 

Distribution  of  Enzymes  in  the  Alimentary  Canal  of  the 
Chicken.  Robert  Henry  Aders  Plimmer  and  John  Lewis 
Rosedale  ( Biochem .  J .,  1922,  16,  23 — 26). — In  the  crop  of  the 
chicken  diastase,  lactase,  and  a  weak  peptic  enzyme  are  present; 
in  the  proventriculus,  a  peptic  enzyme ;  in  the  pancreas,  diastase, 
lipase,  and  proteoclastic  enzymes  which  act  in  neutral,  acid,  and, 
particularly,  alkaline  media;  in  the  whole  intestine,  invertase, 
diastase,  and  peptic  and  tryptic  enzymes ;  in  the  duodenum, 
peptic  and  tryptic  enzymes ;  and  in  the  caeca,  diastase. 

W.  0.  K. 

Intestinal  Saccharase.  E.  Knaffl-Lenz  (Z.  physiol .  Chem ., 
1922, 119,  60 — 65). — The  surviving  intestine  of  the  rabbit  can  invert 
sucrose.  The  inversion  velocity  is  of  the  same  order  of  magnitude 
as  that  obtained  by  Euler  and  Svanberg  with  minced  pig’s  intestine. 
The  inversion  velocity  is  one-half  the  normal  after  the  intestine  is 
irrigated,  which  shows  that  the  enzyme  is  secreted  by  the  cells 
in  the  intestine.  S.  S.  Z. 

The  Role  of  Acid  in  Carbohydrate  Metabolism.  V.  The 
Action  of  Acid  and  Alkali  on  the  Carbohydrate  Metabolism 
of  Yeast-cells.  H.  Elias  and  St.  Weiss  (Biochem.  Z.,  1922,  127, 
1—12). — By  treatment  with  acid,  the  glycogen  content  of  yeast- 
cells  remains  unaltered,  but  with  alkali  the  glycogen  increases 
and  at  higher  concentrations  of  alkali  passes  into  the  surrounding 
fluid.  The  increase  of  glycogen  is  not  at  the  expense  of  the  sugar, 
but  of  protein,  as  is  demonstrated  by  the  increase  in  non-preeipitable 
nitrogen.  H.  K. 

Carbohydrate  Metabolism.  III.  A  Study  of  Urinary 
Sugar  Excretion  in  Twenty-six  Individuals.  Isaac  Neuwirth 
(J.  Biol.  Chem .,  1922,  51,  11 — 16). — An  extension  of  work  previously 
described  (Benedict,  Osterberg,  and  Neuwirth,  A.,  1918,  i,  322)  to 
a  larger  number  of  individuals.  E.  S. 
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The  Relations  between  Fats  and  Carbohydrates.  Hans 
Muller  (Helv.  Chim.  Acta,  1922,  5,  163—166). — Whilst  much  light 
is  thrown  on  the  metabolic  relationships  of  carbohydrates  to  pro¬ 
teins  by  the  interconversions  of  alanine  and  lactic  acid  (Neuberg 
and  Langstein,  Arch.  Anat.  Physiol.,  1913,  Suppl. ,  514 ;  Embden 
and  others,  A.,  1911,  ii,  53;  1912,  ii,  278,  279),  less  is  known  in 
regard  to  the  fats,  which  mostly  contain  an  even  number  of  carbon 
atoms,  and  of  which  [3-oxidation  furnishes  only  compounds  con¬ 
taining  two  carbon  atoms.  It  is  probable,  however,  that  8- 
oxidation  may  occur  (Spiro,  this  vol.,  i,  489)  furnishing,  for 
example,  succinic  and  butyric  acids.  The  organism  contains  an 
oxydase  by  which  succinic  acid  can  be  converted  into  fumaric 
acid  (Battelli  and  Stern,  A.,  1911,  ii,  132);  the  latter  has  been 
detected  in  fresh  meat  (Einbeck,  A.,  1914,  i,  773)  and  is  now 
stated  rapidly  to  furnish  carbon  dioxide  and  lactic  acid  when  its 
sodium  salt  is  treated  with  fresh  yeast.  This  observation  explains 
the  “  gluconeogeny  ”  arising  from  succinic  and  fumaric  acids 
(Cremer,  Berl.  Jclin.  Woch.,  1913,  50,  1457).  The  formation  of 
lactic  acid  from  succinic  acid  is  to  some  extent  analogous  to  that 
of  acetone  from  butyric  acid.  Since  acetone  may  also  be  produced 
from  proteins  (Friedmann,  A.,  1908,  ii,  719;  1913,  i,  1277),  and 
succinic  acid  is  an  oxidation  product  of  glutamic  acid  (Neuberg 
and  Ringer.,  A.,  1915,  i,  1046),  the  question  arises  as  to  whether 
the  above  observations  are  not  applicable  to  the  question  of  protein 
metabolism.  J.  K. 

The  Biological  Difference  of  Stereoisomerides.  A.  Jung 
and  H.  Muller  {Helv.  Chim.  Acta,  1922,  5,  239 — 243). — Fumaric 
acid,  but  not  its  stereoisomeride,  maleic  acid,  can  give  rise  to  “  glu¬ 
coneogeny  ”  (Cremer,  Berlin.  Jclin.  Woch.,  1913,  50,  1457).  Further, 
the  formation  of  lactic  acid  (into  which  fumaric  acid  is  convertible 
by  a  carboxylase  in  yeast),  in  the  organism  of  starving  dogs  suffering 
from  phosphorus  poisoning  is  suppressed  in  favour  of  gluconeogeny 
by  administration  of  phlorricin.  The  connexion  between  the  con¬ 
version  of  fumaric  acid  into  lactic  acid  and  gluconeogeny  is  borne 
out  by  the  fact  that  yeast  has  no  action  on  maleic  acid.  This, 
rather  than  their  relative  toxicities  (Cremer,  loc.  cit.),  is  the  cause 
of  their  different  gluconeogenetic  properties.  Further,  it  is  shown 
that  whilst  fumaric  acid  facilitates  fermentation,  maleic  acid 
inhibits  it.  Malic  acid  is  fermented  even  more  rapidly  than  fumaric 
acid,  a  fact  which  supports  the  view,  arrived  at  from  other  con¬ 
siderations,  that  the  latter,  rather  than  the  former,  represents  the 
primary  product  of  the  metabolism  of  succinic  acid.  The  fact 
that  (3-hydroxybutyric  acid  is  easily  fermented  whilst  crotonic 
acid  is  unchanged  points  to  the  same  conclusion.  Acrylic  and 
cinnamic  acids  are  unaffected  by  yeast.  J.  K. 

Reductions  and  Oxidations  and  a  Coupled  Reaction  in 
the  Intermediary  Metabolism  of  the  Animal  Body.  F. 

Knoop  (Biochem.  Z.,  1922,  127,  200 — 209). — When  oc-amino-y- 
phenylbutyric  acid  was  administered  orally  to  a  dog,  the  A-acetyl 
derivative  was  excreted  in  the  urine  in  proportionate  amount. 
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If  there  be  administered  simultaneously  pyruvic,  butyric,  or  acetic 
acid  the  increase  of  acetylated  product  is  respectively  50%,  18%, 
nil.  Pyruvic  acid  is  therefore  the  acetylating  agent  of  the  body. 
The  amino-acid  is  oxidised  to  an  imino-acid  which  combines  with 
loss  of  carbon  dioxide  to  yield  the  acetyl  derivative  of  the  amino - 
acid.  H.  K. 

Observations  on  Sugar  Synthesis.  I.  J.  K.  Parnas  and 
Richard  Wagner  (Biochem.  Z.,  1922,  127,  55 — 65). — A  nine- 
year-old  girl  with  a  liver  tumour  had  an  abnormal  sugar  metabolism 
as  indicated  by  negligible  content  of  sugar  in  the  blood  after  a 
fast  (morning)  and  a  urine  rich  in  acetone.  After  a  meal  rich  in 
carbohydrate  the  blood  sugar  rose  to  as  high  as  0*4%.  This 
lasted  a  considerable  time  with  absence  of  ketonuria,  but  with 
pronounced  glycosuria.  Administration  of  adrenaline  showed  no 
effect  on  the  normal  sugar  content,  but  feeding  with  the  following, 
proteins,  glycine,  alanine,  glutamic  acid,  calcium  lactate,  caused 
an  increase  of  sugar  in  the  blood  to  about  0T%.  Administration 
of  fats  in  the  aglycsemic  condition  failed  to  produce  sugar  in  the 
blood.  H.  K. 

Metabolism  of  Sulphur.  IV.  The  Oxidation  of  Cystine 
in  the  Animal  Organism.  Howard  B.  Lewis  and  Lucie  E. 
Root  ( J .  Biol.  Chem.,  1922,  50,  303 — 310). — The  administration 
of  phenylcarbamido- cystine,  both  orally  and  subcutaneously,  to 
rabbits  was  found  to  produce  an  increase  in  the  unoxidised  sulphur 
content  of  the  urine.  Using  cystine  under  the  same  conditions, 
no  such  increase  was  observed,  the  sulphur  in  this  case  being 
eliminated  as  sulphate.  Protection  of  the  amino-group  thus 
prevents  oxidation  of  the  cystine  molecule,  a  result  which  indicates 
that  deamination  precedes,  or  is  connected  with,  oxidation  of  the 
sulphur.  A  slight  increase  in  the  sulphate  content  of  the  urine 
which  was  observed  after  oral  administration  of  phenylcarbamido- 
cystine  is  attributed  to  bacterial  action.  E.  S. 

The  Transportation,  Retention,  and  Excretion  of  Carbo¬ 
hydrates.  Otto  Folin  and  Hilding  Berglund  (J.  Biol.  Chem., 
1922,  51,  213 — 273). — A  critical  review  of  the  more  important 
literature  of  the  subject  is  given.  In  the  experiments  performed, 
estimations  were  made  of  the  sugar  content  of  blood  and  urine 
after  ingestion  of  various  carbohydrates.  Lower  values  than 
those  given  by  other  investigators  were  obtained  for  blood  sugar, 
a  result  which  is  attributed  to  the  absence  from  the  subjects 
employed  of  emotional  complications.  With  the  exception  of  one 
case  of  renal  glycosuria  (subnormal  renal  threshold),  and  in  the 
absence  of  emotional  hyperglycsemia,  no  glycosuria  was  obtained 
after  the  ingestion  of  pure  dextrose  in  amounts  up  to  200  grams. 
Following  every  ordinary  carbohydrate  meal,  however,  a  definite 
glycuresis  (Benedict,  Osterberg,  and  Neuwirth,  A.,  1918,  i,  322) 
was  obtained,  which  was  found  to  be  independent  of  the  level 
of  blood  sugar.  This,  apparently,  is  due  to  the  absorption  and 
excretion  of  sugars  other  than  dextrose  and  laevulose,  of  unusable 
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materials  present  in  food  or  produced  from  it  during  preparation, 
and  to  products  of  endogenous  metabolism.  The  sugar  of  normal 
urine  thus  consists  of  a  variety  of  carbohydrate  products  and 
derivatives. 

A  renal  threshold  analogous  to,  but  independent  of,  that  of 
dextrose  exists  for  laevulose,  but  not  for  galactose  or  lactose.  The 
utilisation  of  galactose  depends  on  the  amount  of  dextrose  available. 

The  failure  of  sugar  to  accumulate  in  the  blood  is  considered 
to  be  due,  in  the  first  place,  to  absorption  by  the  tissues  rather 
than  to  glycogen  formation.  When  the  tissues  are  well  supplied, 
the  need  for  sugar  transportation  ceases.  Hypoglycsemia  is  prob¬ 
ably  a  reflection  of  this,  and  is  thus  a  normal  consequence  of 
carbohydrate  ingestion. 

The  distribution  of  blood  sugar  between  plasma  and  corpuscles 
is  almost  uniform  during  fasting,  but  varies  irregularly  at  other 
times.  Hydrolysis  usually  diminishes  the  sugar  content  of  the 
plasma  and  increases  that  of  the  corpuscles.  The  latter,  therefore, 
probably  contain  polysaccharides.  E.  S. 

The  Value  of  Gelatin  in  Relation  to  the  Nitrogen  Require¬ 
ments  of  Man.  Robert  Robison  (Biochem.  J.,  1922,  16,  111 — 
130). — On  a  diet  practically  free  from  nitrogen,  a  certain  minimum 
amount  of  nitrogen,  derived  from  the  tissues  of  the  body,  is  used 
and  excreted.  If  a  diet  otherwise  equivalent  but  containing 
nitrogen  in  the  form  of  gelatin  be  given  there  is  a  saving  in  the 
body-nitrogen  so  used.  By  feeding  on  diets  containing,  in  the 
gelatin,  4*88  grams,  7*54  grams,  and  12*00  grams  of  nitrogen  per 
day,  the  author  has  found,  after  making  certain  allowances,  a 
saving  of  between  11*9  and  15*9%,  0  and  5*3%,  8*1  and  14*7%, 
respectively,  of  the  minimum  body-nitrogen. 

The  ratio  of  the  nitrogen  balance  (nitrogen  intake  minus  nitrogen 
output  in  urine)  to  the  creatinine  nitrogen  is  found  to  be  fairly 
constant,  and  to  be  equal  to  that  ratio  as  determined  by  McCollum 
(A.,  1912,  ii,  72)  for  the  pig.  W.  0.  K. 

Conditions  of  Inactivation  of  the  Accessory  Food  Factors. 

Sylvester  Solomon  Zilva  ( Biochem .  J.,  1922,  16,  42 — 48). — The 
accessory  food  factors  in  cod  liver  oil  and  in  decitrated  lemon 
juice  are  easily  destroyed  by  ozone  at  the  ordinary  temperature, 
whereas  autolysed  yeast  retains  its  activity  under  exposure  to 
ozone.  Passing  air  through  decitrated  lemon  juice  at  the  ordinary 
temperature,  or  through  cod  liver  oil  at  120°,  destroys  their  active 
factors.  Ultra-violet  rays  have  no  effect  on  the  accessory  food 
factors  in  the  absence  of  air.  The  effect  of  boiling  is  apparently 
due  to  oxidation  as  the  potency  of  decitrated  lemon  juice  is  not 
destroyed  by  boiling  in  an  atmosphere  of  carbon  dioxide.  It 
also  retains  its  activity  to  a  very  considerable  extent  after  hydro¬ 
lysis  for  five  hours  by  2A-hydrochloric  acid  in  an  atmosphere  of 
carbon  dioxide.  W.  O.  K. 

Calcium  in  Egg-shell  Formation.  G.  D.  Buckner,  J.  H. 
Martin,  W.  C.  Pierce,  and  A.  M.  Peter  (J.  Biol .  Chem.,  1922, 
51,  51 — 54). — The  experiments  described  indicate  that  hens  can 
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utilise  calcium  carbonate  for  the  production  both  of  egg-shell  and 
bones,  whilst  tricalcium  phosphate  can  be  utilised  for  the  latter 
purpose  only.  E.  S. 

Chemistry  of  Normal  and  Abnormal  Pregnancies.  J.  A. 

Killian  and  Carl  P.  Sherwin  (Amer.  J.  Obstet.  Gyncecol .,  1921,  2, 
6 — 16). — In  nephritic  toxemias  there  is  an  increase  in  the  non¬ 
protein  and  urea  nitrogen  of  the  blood,  and  more  than  50%  of 
the  non-protein  nitrogen  is  in  the  form  of  urea  nitrogen.  In  normal 
pregnancies  the  urea  nitrogen  amounts  to  about  44%  of  the  non¬ 
protein  nitrogen,  and  for  both  the  values  are  low.  Normally  in 
pregnancy  the  uric  acid,  creatinine,  chloride,  and  sugar  concen¬ 
trations  of  the  blood  are  not  changed  as  compared  with  non-preg¬ 
nant  women.  The  carbon  dioxide-combining  power  of  the  blood 
plasma  is  slightly  increased  late  in  pregnancy.  In  pernicious 
vomiting  and  eclampsia  the  non-protein  nitrogen  is  greatly  increased 
but  the  urea  nitrogen  amounts  to  but  15  to  38%  of  the  non-protein 
nitrogen.  Uric  acid  is  increased.  Chemical  Abstracts. 

Blood  Chemistry  in  Normal  and  Abnormal  Pregnancy. 

Wm.  E.  Caldwell  and  Wm.  G.  Lyle  (Amer.  J.  Obstet.  Gyncecol ., 
1921,  2,  17 — 34). — Comparative  values  are  given  as  follows  : 

Ratio : 

Non-protein  Urea  Urea  N : 


N.  N.  Creatinine.  Uric  acid.  Non-protein  N. 

Non-pregnant  .  35  mg.  18  mg.  2  mg.  3  mg.  50% 

or  less  or  less  or  less  or  less 

Normal  pregnancy .  29*69  11*51  1*05  1*73  39% 


Eclampsia  and  toxemia...  49*7  26  2*17  6*19  52% 

Chemical  Abstracts. 

Lipoids  of  the  Crystalline  Lens.  M.  Goldschmidt  (Biochem. 
Z.y  1922,  127,  210 — 213). — The  dried  and  powdered  crystalline 
lens  of  the  human  eye  at  various  ages  was  extracted  successively 
with  alcohol,  light  petroleum,  acetone,  and  benzene.  The  light 
petroleum  fraction  consisted  of  cholesterol.  The  alcohol- soluble 
fraction  was  separable  into  substances  no  longer  soluble  in  alcohol, 
cholesterol,  and  a  phosphatide.  Graphs  are  given  showing  the 
variations  in  cholesterol,  phosphatide,  acetone-soluble  substances, 
and  benzene-soluble  substances  with  age.  H.  K. 

The  Cleavage  Products  of  the  Crystalline  Lens.  Yoshi- 
zumi  Hijikata  (J.  Biol .  Chem.,  1922,  51,  155 — 164). — The  following 
percentages  of  amino-acids,  calculated  on  the  ash-  and  water-free 
substance,  were  isolated  from  the  hydrolysis  product  of  the  crystal¬ 
line  lens  of  the  ox  :  Alanine  4*7,  valine  1*0,  leucine  6*8,  aspartic 
acid  1*4,  glutamic  acid  15*5,  lysine  1*6,  arginine  3*3,  phenylalanine 
1*9,  tyrosine  4*5,  proline  2-2,  histidine  1*6.  A  positive  test  was 
obtained  for  tryptophan.  Adenine,  identified  by  the  melting 
point  of  its  picrate,  was  also  present,  but  no  other  purine  bases 
were  isolated.  E.  S. 

Lyotrope  Series  and  p-Oxidation.  K.  Spiro  (Biochem.  Z 
1922,  127,  299 — 311). — Experiments  on  the  isolated  frog’s  heart 
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show  that  anions  affect  the  action  of  potassium.  Potassium  com¬ 
bined  with  thiocyan-anion  is  more  toxic  than  with  chloridion  and  the 
latter  more  so  than  with  acetanion.  Calcium  chloride  inhibits 
the  toxicity  of  potassium  chloride  but  not  that  of  potassium  thio¬ 
cyanate.  The  primary  toxic  action  of  methyl  and  ethyl  alcohols  on 
the  frog’s  heart  is  equivalent,  but  whereas  the  action  of  ethyl 
alcohol  can  be  inhibited  by  washing  out,  that  of  methyl  alcohol 
is  almost  unaffected.  H.  K. 

Localisation  of  the  Degradation  of  Fats  in  the  Body. 

Julius  Baer  (Biochem.  Z .,  1922,  127,  275 — 285). — Injection  of 
butyric  acid  into  the  lymph  sac  of  frogs  is  followed  by  excretion 
of  small  quantities  of  acetoacetic  acid.  This  acid  and  butyric 
acid  are  destroyed  to  a  considerable  extent  by  normal  frogs  and 
by  frogs  with  extirpated  livers.  p-Hydroxy butyric  acid  is  oxidised 
by  both  types  of  frogs  to  acetoacetic  acid.  H.  K. 

Liver  Function.  III.  Phenol  Conjugation  as  Influenced 
by  Liver  Injury  and  Insufficiency.  K.  F.  Pelkan  and  G.  H. 
Whipple  (J.  Biol.  CJiem.,  1922,  50,  513 — 526 ;  cf .  this  vol.,  i,  86). — 
Experiments  on  dogs  in  which  p-cresol  was  ingested  before  and 
after  injury  to,  or  exclusion  of,  the  liver,  the  percentage  conjugation 
which  occurred  being  estimated  in  each  case,  indicate  that  con¬ 
jugation  of  phenols  is  a  function  of  the  liver  and  of  no  other  organ. 

E.  S. 

Oil  from  the  Liver  of  Acanthias  vulgaris .  T.  Lexow  ( Chem . 
Umschau,  1922,  29,  59 — 60). — The  oil  from  the  liver  of  Acanthias 
vulgaris  is  almost  water- white  and  has  a  faint,  not  unpleasant 
odour.  When  kept  at  15°,  some  stearin  is  deposited.  The  follow¬ 
ing  numbers  were  obtained:  d\ 0*9125;  acid  number,  nil; 
saponification  number,  156*4;  iodine  number  (Wijs),  110*1; 
unsap onifiable  matter,  12*31%;  fatty  acids,  79*28%;  glycerol, 
8*18%.  The  fatty  acids  freed  from  unsaponifiable  matter  had 
m.  p.  27*8°;  acid  number,  177*8;  saponification  number,  189*5; 
mean  molecular  weight,  296*1.  The  unsaponifiable  matter  is  soft 
and  crystalline  :  iodine  number,  72*9;  m.  p.  61*3 — 85°.  It  is 
soluble  in  an  equal  weight  of  lukewarm  alcohol  and  crystals  are 
deposited  at  — 5°.  The  cholesterol  test  is  given,  but  the  acetate 
melts  under  100°.  The  presence  of  higher  alcohols  or  of  squalene 
is  not  indicated.  H.  C.  R. 

Permeability  of  the  Glomerulus  Membrane  for  Stereo- 
isomeric  Sugars,  with  Special  Reference  to  Galactose. 

H.  J.  Hamburger  {Biochem.  Z .,  1922,  128,  185 — 206). — Perfusion 
experiments  on  the  frog’s  kidney  with  the  Hamburgef-Brinkman 
modification  of  Ringer’s  solution  (increased  calcium  content)  and 
containing  various  hexoses  and  pentoses  in  solution  showed  that 
Z-mannose,  Z-arabinose,  Z-glucose,  eZ-mannose,  eZ-glucoseamine,  and 
eZ-arabinose  passed  through  the  membrane  completely,  whereas 
eZ-galactose,  Z- xylose,  cZ-ribose,  and  eZ-xylose  were  partly  retained 
and  cZ-glucose  completely.  Whatever  the  concentration  of  (Z-gal- 
actose,  about  one-half  is  always  retained,  and  about  30%  of  Z-xylose. 
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The  tentative  explanation  adopted  is  that  in  the  case  of  partial 
retention  of  the  sugar  only  one  form,  a  or  (3,  can  pass  the  membrane 
and  in  the  case  of  d- glucose,  neither  modification  can  pass.  Experi¬ 
ments  on  the  a-  and  p-glueosides  are  foreshadowed.  H.  K. 

Change  of  Permeability  with  Special  Reference  to  Stereo- 
isomeric  Sugars.  H.  J.  Hamburger  (Biochem.  Z .,  1922,  128, 
207 — 214). — The  author  discusses  the  importance  of  calcium  on 
the  permeability  of  membranes,  with  special  reference  to  the 
work  of  Clowes  (A.,  1916,  i,  583)  on  the  change  of  a  water-oil 
emulsion  under  the  influence  of  calcium  ion  from  a  continuous 
water  phase  to  a  continuous  oil  phase.  The  former  would  be 
permeable  to  glucose,  the  latter  impermeable.  This  gives  a 
picture  of  the  glomerulus  membrane,  the  permeability  of  which 
may  be  likewise  influenced  by  increasing  or  decreasing  amounts 
of  calcium  and  also  by  other  substances,  for  instance,  phloridzin. 

H.  K. 

Physiology  of  the  Glands.  LIII.  Function  of  the  Spleen 
under  Normal  and  Increased  Oxygen  Requirements.  Leon 
Asher  and  Ernst  Bernet  (Biochem.  Z.>  1922,  128,  251 — 267). — 
A  comparison  has  been  made  of  the  daily  excretion  of  ammonia 
and  total  nitrogen  in  the  urine  of  normal  rabbits  with  the  excretion 
in  the  case  of  rabbits,  (1)  with  extirpated  spleen,  (2)  suffering  from 
lack  of  oxygen  (with  artificial  pneumothorax),  (3)  with  extirpated 
spleen  and  suffering  from  lack  of  oxygen.  Extirpation  of  the 
spleen  causes  an  increased  excretion  of  nitrogen  which  is  still 
greater  where  the  respiratory  surface  of  the  lungs  is  diminished. 

H.  K. 

The  Function  of  the  Thyroid  Gland  in  the  Regulation  of 
Temperature  and  in  the  Metabolism  of  Fever.  E.  Grafe  and 
E.  von  Redwitz  (Z.  physiol.  Chem .,  1922,  119,  125 — 138). — The 
thyroid  gland  has  no  influence  on  the  regulation  of  the  body  tem¬ 
perature  of  the  dog  or  on  the  metabolic  functions  during  fever  in 
this  animal.  S.  S.  Z. 

The  Influence  of  the  Thyroid  Gland  on  Metabolism,  with 
Special  Reference  to  Heat-regulation.  Paul  Schenck  (Arch, 
expt.  Path.  Pharm .,  1922,  92,  1 — 21). — A  study  of  the  respiratory 
quotient  in  starvation  experiments  with  normal  and  thyroid- 
ectomised  animals  indicates  that  the  effect  of  the  thyroid  hormone 
on  metabolism  is  qualitative  rather  than  quantitative.  The  author 
states  that  the  metabolism-regulating  hormone  of  the  thyroid  is 
free  from  protein  and  almost  free  from  iodine.  He  regards  the 
heat  regulation  during  muscular  rest  as  being  brought  about,  not 
by  direct  nervous  stimulation  of  the  heat  centre,  but  indirectly 
by  means  of  the  thyroid  hormone,  and  possibly  also  by  the  hormones 
of  the  other  ductless  glands.  C.  R.  H. 

Tethelin — the  Alleged  Growth-controlling  Substance  of 
the  Anterior  Lobe  of  the  Pituitary  Gland.  Jack  Cecil  Drum¬ 
mond  and  Robert  Keith  Cannan  (Biochem.  J.,  1922,  16,  53 — 
59). — Tethelin,  which  Robertson  (A.,  1916,  i,  350)  claims  to  have 
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isolated  from  the  anterior  lobe  of  the  pituitary  gland,  is  apparently 
a  mixture,  chiefly  of  substances  of  the  lipoid  class. 

Robertson’s  deductions  as  to  the  effect  of  tethelin  and  of  the 
anterior  lobe  of  the  pituitary  on  growth  are  not  warranted. 

W.  0.  K. 


The  Pharmacology  of  Cell  Respiration.  Philibb  Ellinger 
(Z.  physiol .  Chem .,  1922,  119,  11 — 38). — The  endocrine  glands 
contain  products  of  protein  degradation  which  can  support  the 
respiratory  function  of  the  erythrocytes  of  the  goose.  The  presence 
of  specific  substances  could  not  be  demonstrated  in  these  tissues. 
Urea  increases  whilst  quinine  decreases  the  velocity  of  oxidation 
of  the  erythrocytes  of  the  goose  owing  to  the  increase  and  decrease 
in  the  absorptive  surface  produced  by  the  respective  substances. 


s.  s.  z. 


Change  of  Choline  Content  of  the  Frog’s  Musculature 
through  Electric  Stimulation.  E.  Geiger  and  0.  Loewi 
(Biochem.  Z .,  1922,  127,  174 — 180). — Earadic  stimulation  of  frog’s 
muscle  leads  to  an  increased  choline  content  as  estimated  by  a 
slight  modification  of  Reid  Hunt’s  method.  The  source  of  choline 
is  possibly  hydrolysis  of  lecithin.  H.  K. 

Formation  of  Phosphoric  Acid  in  the  Contraction  of  Frog’s 
Muscle.  Gustav  Embden  and  Heinz  Lawaczeck  (Biochem.  Z., 
1922,  127,  181 — 199;  cf.  A.,  1921,  i,  529). — A  comparison  of  the 
free  phosphoric  acid  content  of  the  two  gastrocnemius  muscles  of 
frogs,  submitted  to  faradic  stimulation  for  short  but  different 
lengths  of  time  shows  that  the  free  phosphoric  acid  very  readily 
disappears,  re-forming  lactacidogen.  H.  K. 

The  Amino-acids  of  Flesh.  The  Diamino-acid  Content 
of  Rabbit,  Chicken,  Ox,  Horse,  Sheep,  and  Pig  Muscle. 

John  Lewis  Rosedale  (Biochem.  J.,  1922,  16,  27 — 30). — Estim¬ 
ations  have  been  made  by  the  Van  Slyke  method  of  the  diamino- 
acid  content  of  the  flesh  of  the  rabbit,  chicken,  ox,  horse,  sheep, 
and  pig.  The  red  meats  show  a  higher  lysine  content  than  the 
white  meats.  W.  O.  K. 

Swelling  Processes  in  Subcutaneous  Tissues.  P.  Morawitz 
and  G.  Denecke  (Biochem.  Z.,  1922,  127,  47 — 54). — Agar  tablets 
which  have  increased  in  weight  up  to  30%  by  immersion  in  serum 
or  Ringer’s  solution,  when  introduced  into  the  subcutaneous  tissues 
of  normal  rabbits  for  twenty-four  hours,  lose  in  weight,  but  in 
the  tissues  of  animals  suffering  from  an  artificial  incipient  oedema 
there  is  a  slight  increase  in  weight.  Attempts  to  explain  this 
through  change  of  PH  or  osmotic  pressure  of  the  fluids  were  not 
successful.  H.  K. 

Synthesis  of  Amino-acids  in  Animal  Organisms.  I. 
Synthesis  of  Glycine  and  Glutamine  in  the  Human  Organ¬ 
ism.  George  J.  Shible  and  Carl  P.  Sherwin  (J.  Amer.  Chem. 
Soc 1922,  44,  618 — 624). — It  has  been  shown  that  man  will 
synthesise  glycine  at  the  expense  of  carbamide,  as  do  the  lower 
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animals.  The  synthesis  of  glutamine  at  the  expense  of  carbamide 
nitrogen  is  now  also  demonstrated  in  the  case  of  man.  The  two 
amino-acids  may  be  built  simultaneously  as  readily  as  either 
compound  alone.  The  carbamide  nitrogen  dropped  from  about 
75%  of  the  total  nitrogen  to  28%,  and  during  a  portion  of  a  certain 
day  to  12%,  whilst  these  amino-acids  were  being  synthesised  in 
the  organism.  After  feeding  a  moderate  dose  of  benzoic  acid, 
glycine  for  its  detoxication  is  built  within  six  hours,  but  for  the 
detoxication  of  a  corresponding  dose  of  phenylacetic  acid  a  some¬ 
what  longer  period  of  time  is  required  for  the  synthesis  of 
glutamine.  W.  G. 

The  Zinc  Content  of  the  Organs  of  the  Rabbit  and  of  some 
Vertebrates.  Gabriel  Bertrand  and  R.  Vladesco  (Bull,  Soc. 
chim .,  1922,  [iv],  31,  268 — 272). — In  continuation  of  previous  work 
(A.,  1921,  i,  382,  907),  the  authors  record  the  zinc  content  of 
numerous  organs  of  the  rabbit  and  of  certain  organs  of  other 
vertebrates,  such  as  the  calf,  bullock,  sheep,  chicken,  etc.  In 
general,  the  organs  of  birds  are  richer  in  zinc  than  those  of  mammals 
or  fish.  In  the  case  of  mammals  or  fish,  the  large  organs  such  as 
muscle,  liver,  heart,  etc.,  contain,  on  an  average,  20 — 40  mg.  of 
zinc  per  kilo,  of  fresh  substance,  whilst  in  birds  the  figure  is  about 
double  this  amount.  In  hen’s  eggs  the  zinc  is  entirely  in  the  yolk, 
the  white  and  shell  of  the  egg  being  devoid  of  this  metal.  W.  G. 

Vitamin  Requirements  of  Drosophila.  I.  Vitamins-#  and  ~C. 

Arthur  William  Bacot  and  Arthur  Harden  (Biochem.  J .,  1922, 
16,  148 — 152). — The  complete  development  of  flies  of  the  genus 
Drosophila  requires  the  presence  of  vitamin-#,  but  not  of  vitamin- C, 
and  of,  at  most,  very  small  quantities  of  vitamin- A.  W.  0.  K. 

Occurrence  of  Manganese  in  the  Tube  and  Tissues  of 
Mesochcetopterus  Taylori ,  Potts,  and  in  the  Tube  of  Chceto - 
pterus  variopedatus ,  Renier.  Cyril  Berkeley  (Biochem.  J ., 
1922,  16,  70 — 77). — Manganese  is  found  in  considerable  quantities 
in  the  tube  (0*03 — 0-07%)  and  tissues  (0*002 — 0*015%)  of  Meso¬ 
chcetopterus  Taylori ,  and  in  the  tube  (0*4 — 0*6%)  of  Chcetopterus 
variopedatus.  It  is  probably  to  be  regarded  as  a  waste  material 
and  not  of  physiological  importance.  W.  0.  K. 

Haemotoxins  from  Parasitic  Worms.  Benjamin  Schwartz 
(J.  Agric.  Research ,  1921,  22,  379 — 432). — Certain  worms  parasitic 
on  animals  contain  substances  toxic  to  blood.  The  body-fluid 
and  extracts  of  Ascaris  lumbricoides  contain  a  haemolytic  agent  which 
is  thermostabile  and  non-specific.  It  is  not  found  in  worms 
immediately  after  removal  from  the  host,  but  appears  in  a  few 
days  after  keeping  them  alive  in  vitro.  A  substance  is  found  which 
inhibits  coagulation,  and  also  a  substance  causing  agglutination, 
specific  for  rabbit  blood- cells.  Haemolytic  substances  were  found 
in  other  parasitic  worms  (Ancylostoma  caninum,  Bustomum  phleboto - 
mum ,  Hcemonchus  contortus ,  Trichuris  depressiuscula ,  and  Thysano - 
soma  actinioides).  Normal  blood-serum  may  inhibit  haemolysis  by 
these  agents.  G.  W.  R. 
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The  Colouring  Matter  and  Wax  of  the  Blood  Louse  ( Schizo - 
neura  lanigera ).  Fr.  N.  Schulz  (Biochem.  Z .,  1922,  127, 
112 — 119). — The  woolly  threads  of  wax  which  surround  the  blood- 
louse  (a  parasite  of  apple  trees)  have  been  examined,  as  well  as 
the  red  juice  obtained  on  crushing  the  insects.  The  alcoholic 
extract  containing  wax  and  colouring  matter  shows  the  spectrum 
and  some  reactions  of  cochineal  contaminated  by  a  second  colouring 
matter,  possibly  a  lipochrome.  The  wax,  when  purified,  crystallises 
readily,  has  m.  p.  48 — 49°,  and  gives  7 — 10%  of  glycerol  and  76% 
of  fatty  acid.  The  latter  acid  has  m.  p.  36°,  solidifies  very  readily, 
has  a  molecular  weight  327,  and  has  probably  20 — 22  carbon  atoms 
in  a  branched  chain.  H.  K. 

Do  the  Amino-acids  occur  in  Cow’s  Milk  ?  Yoshizumi 
Hijikata  (J.  Biol.  Chem .,  1922,  51,  165 — 170). — After  removal 
of  proteins  and  lactose  from  fresh  cow’s  milk,  derivatives  of  the 
following  substances  were  isolated  from  the  filtrate  :  lysine,  arginine, 
histidine,  guanine,  adenine,  choline.  Evidence  was  also  obtained 
of  the  presence  of  monoamino-acids.  E.  S. 

The  Effect  Produced  on  the  Composition  of  Milk  by  the 
Administration  of  certain  Inorganic  and  Organic  Substances. 

W.  Denis,  Warren  It.  Sisson,  and  Martha  Aldrich  (J.  Biol. 
Chem .,  1922,  50,  315 — 322).- — The  experiments  were  performed  on 
goats  and  the  substances  investigated  were  urea  and  calcium 
chloride.  Ingestion  of  the  former  increased  the  urea  content  of 
both  the  blood  and  milk,  whilst  ingestion  of  the  latter  increased 
the  chloride,  but  had  no  effect  on  the  calcium  content  of  these 
fluids.  Intravenous  injection  of  calcium  chloride  did  not  produce 
any  change  in  the  calcium  content  of  milk.  E.  S. 

Fatty  Acids  of  Butter.  F.  Frog  and  S.  Schmidt-Nielsen 
(Biochem.  Z .,  1922,  127,  168 — 173). — Fractionation  of  the  methyl 
and  ethyl  esters  of  the  acids  of  butter  fat  prepared  from  the  milk 
of  cows  fed  on  a  standard  mixed  diet  gave  the  following  composition  : 
acetic  acid — a  trace,  butyric  acid  3-4%,  hexoic  acid  3-3%,  octoic 
acid  1*9%,  decoic  acid  3*0%,  lauric  acid  3*7%,  myristic  acid  12-9%, 
palmitic  acid  20*8%,  stearic  acid  6*2%,  oleic  acid  27*0%,  and 
unidentified  acids  9*8%.  Some  of  the  unidentified  acids  probably 
arise  from  the  feeding  materials.  H.  K. 

Effect  of  Loss  of  Carbon  Dioxide  on  the  Hydrogen-ion 
Concentration  of  Urine.  E.  K.  Marshall,  jun.  (J.  Biol.  Chem., 
1922,  51,  3 — 10). — The  escape  of  carbon  dioxide  from  acid  urines 
produces  no  great  change  in  the  hydrogen-ion  concentration. 
With  neutral,  alkaline,  or  dilute  urines,  however,  an  appreciable 
decrease  occurs  unless  precautions  are  taken  to  prevent  the  loss 
of  carbon  dioxide.  E.  S.. 

Carbonic  Acid  and  Bicarbonate  in  Urine.  James  L.  Gamble 
(J.  Biol.  Chem.,  1922,  51,  295 — 310). — The  content  of  free  carbonic 
acid  in  urine  is  nearly  constant;  that  of  bicarbonate,  however, 
varies  inversely  as  the  hydrogen-ion  concentration,  With  increasing 
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acidity,  there  is  consequently  a  rapid  diminution  in  total  carbonic 
acid.  From  these  results  the  inference  is  drawn  that  the  elimin¬ 
ation  of  carbon  dioxide  in  urine  is  determined  by  the  carbon  dioxide 
tension  of  blood  plasma.  Further,  the  reaction  of  urines  more 
alkaline  than  PH  7-0  is  determined  by  the  carbonic  acid  :  bicarbonate 
ratio  rather  than  by  the  ratio  of  the  phosphates.  E.  S. 

Acetaldehyde  as  a  Constituent  of  Normal  Urine.  W.  Stepp 
and  R.  Feulgen  (Z.  physiol.  Chem.,  1922,  119,  72 — 73). — The 
presence  of  acetaldehyde  in  normal  human  urine  was  demonstrated 
by  the  dimethyldihydroresorcinol  reaction.  The  Stepp  and 
Fricke  “  silver  method  ”  showed  a  content  of  0-3  mg.  of  acetalde¬ 
hyde  in  1  litre  of  the  fluid.  Precautions  were  taken  to  demonstrate 
that  the  acetaldehyde  was  not  produced  by  the  bacterial  ferment¬ 
ation  after  collection  and  that  the  persons  from  whom  the  urine 
was  derived  did  not  consume  any  alcohol.  S.  S.  Z. 

The  Presence  of  Pyruvic  Acid  in  Normal  and  Diabetic 
Urines.  Robert  Fricke  ( Z .  physiol.  Chem.,  1922,  119,  39 — - 
45). — Appreciable  quantities  of  pyruvic  acid  cannot  be  demon¬ 
strated  in  either  normal  or  diabetic  urines.  S.  S.  Z. 

Effect  of  Severe  Muscular  Work  on  the  Composition  of  the 
Urine.  James  Argyll  Campbell  and  Thomas  Arthur  Webster 
(Biochem.  J.,  1922,  16,  106 — 110). — The  urine  of  a  subject  accus¬ 
tomed  to  do  67,500  kilogrammetres  of  work  in  five  hours  showed 
an  increase  in  creatinine,  undetermined  nitrogen,  neutral  sulphur, 
and  lactic  acid  when  an  attempt  was  made  to  do  100,000  kilo¬ 
grammetres  of  work  in  five  hours.  Acetone  substances  were 
present  during  part  of  the  experiment. 

During  such  severe  muscular  work,  the  acidity  and  the  ammonia 
and  phosphate  content  are  higher  during  the  night  than  during 
the  day ;  the  sulphur  is  evenly  distributed,  and  the  total  nitrogen 
is  higher  during  the  day  than  during  the  night,  as  found  in  a  previous 
research  (cf.  Campbell  and  Webster,  this  vol.,  i,  197).  W.  0.  K. 

Distribution  of  the  Nitrogenous  Constituents  of  the  Urine 
on  Low  Nitrogen  Diets.  Robert  Robison  (Biochem.  J ., 
1922,  16,  131 — 133). — Estimations  have  been  made  of  the 
urinary  nitrogen  (total,  urea,  ammonia,  creatinine,  uric  acid)  in 
the  human  being  on  a  diet  containing  only  about  0-3  gram  of 
nitrogen  per  day.  The  results  show  agreement  with  those  of 
Folin  (A.,  1905,  ii,  183  and  268)  and  others.  W.  O.  K. 

Influence  of  Putrefaction  Products  on  Cellular  Metabolism. 
II.  The  Influence  of  Phenylacetic  and  Phenylpropionic 
Acids  on  the  Distribution  of  Nitrogen  in  the  Urine.  Yoshi- 
zumi  Hijikata  (J.  Biol.  Chem.,  1922,  51,  141 — 154). — Phenyl¬ 
acetic  and  phenylpropionic  acids,  administered  either  orally  or 
subcutaneously  to  rabbits,  have  the  same  effect  on  the  excretion 
of  nitrogen  in  the  urine.  With  small  doses,  there  is  an  increase 
in  amino-acid  and  a  slight  decrease  in  urea  whilst  total  nitrogen 
and  ammonia  remain  unchanged.  Larger  doses  produce  an  increase 
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in  all  four  types  of  nitrogen  both  with  fasting  animals  and  with 
those  maintained  in  nitrogen  equilibrium.  E.  S. 

Laevulosuria.  Hermann  K.  BarrenscheeK  (Biochem.  Z 
1922,  127,  222 — 230). — Examination  of  the  metabolism  of  a  case 
of  lsevulosuria  (female  aged  twenty-two)  showed  that  dextrose  and 
galactose  were  utilised  completely,  as  was  white  bread.  When 
lsevulose  was  given  in  a  single  dose,  10%  passed  into  the  urine 
independently  of  the  dose  ;  but  where  the  administration  was  spread 
over  a  period,  the  excretion  of  lsevulose  was  much  greater.  The 
blood  sugar  increased  from  0*1  to  0*2%  on  oral  administration  of 
50  grams  of  lsevulose  within  forty- five  minutes,  falling  off  to  normal 
in  six  and  a  half  hours.  H.  K. 

Acetonuria  Produced  by  Diets  containing  Large  Amounts 
of  Fat.  Roger  S.  Hubbard  and  Floyd  R.  Wright  (J.  Biol. 
Chem .,  1922,  50,  361 — 402). — Experiments  were  made  on  a  number 
of  normal  subjects  to  determine  the  effect  of  diets  rich  in  fat  on 
the  excretion  of  acetone  compounds.  Using  as  a  basis  for  calcu¬ 
lation  the  conclusion  reached  by  Shaffer  (A.,  1921,  i,  754)  that 
the  minimum  molecular  ratio  of  ketogenic  to  antiketogenic  sub¬ 
stance  for  the  avoidance  of  ketonuria  is  unity,  the  authors  conclude 
from  their  results  that  proteins  and  the  glycerol  portion  of  the  fat 
molecule  function  as  antiketogenic  substances  only  to  the  extent 
that  they  produce  dextrose  in  the  organism.  E.  S. 

A  Case  of  Unusual  Acetonuria.  Otto  Porges  ( Biochem .  Z ., 
1922,  127,  293 — 298). — An  account  of  a  female  patient  who 
developed  an  acetonuria  very  rapidly  after  withdrawal  of  carbo¬ 
hydrate  diet.  H.  K. 

Reduction  Reactions  in  the  Urine  of  Patients  treated  with 
Arsenobenzenes.  A.  Gaviati  and  T.  Pavolini  (Arch.  Farm, 
sperim.  Sci.  aff.y  1921,  32,  1 — 10,  17 — 26). — Aqueous  solutions  of 
arsenobenzene  derivatives  readily  reduce  alkaline  bismuth  and 
copper  solutions.  Solutions  of  these  derivatives  in  urine  reduce 
the  bismuth  solutions  appreciably  and  the  copper  but  slightly, 
respond  to  Abelin’s  test  for  amino-groups  in  all  cases,  and  exhibit 
the  presence  of  formaldehyde  when  the  derivatives  contain  the 
aldehyde  group.  The  reactions  given  by  the  urines  of  patients 
to  whom  arsenobenzene  preparations  have  been  administered 
by  injection  are,  excepting  in  cases  of  glycosuria,  mostly  the 
expression  of  physico-chemical  modifications  produced  in  the 
urine  and  only  occasionally  due  to  the  direct  action  of  the  pre¬ 
parations  on  the  reagents.  The  administration  of  silver-sal varsan 
may  be  followed  by  transitory  symptoms  of  albuminuria,  glycosuria, 
and  urobilinuria.  T.  H.  P. 

Bladder  Calculus  of  Silicic  Acid.  A.  Schlicht  ( Pharm . 
Zeit.f  1922,  29,  316). — Stones  found  in  the  bladder  of  a  wether 
were  approximately  spherical,  of  1 — 6  mm.  diameter,  and  very 
hard.  The  amount  of  organic  matter  was  very  small,  the  major 
portion  of  the  mass  consisting  of  silica.  H.  K. 
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Chemistry  of  Amyloid  Degeneration.  Hans  Eppinger 
(Biochem.  Z .,  1922,  127,  107 — 111). — An  amyloid  tumour  of  the 
liver  proved  to  be  protein  in  nature,  but  free  from  sulphur  and 
phosphorus.  It  was  rich  in  diamino-acids  and  in  tyrosine,  but  cystine 
and  histidine  were  absent  as  also  were  carbohydrates.  H.  K. 

Zinc  and  Cancer.  Paul  Cristol  (Compt.  rend.,  1922,  174, 
887 — 889). — An  examination  of  the  zinc  content  of  benignant 
conjunctive  tumours  and  malignant  epithelial  tumours  show  that 
the  latter  contain  a  much  higher  percentage  of  zinc  than  the  former. 

W.  G. 

Cancerous  Anaemia.  A.  Robin  and  A.  Bournigault  (Bull, 
acad .  med.,  1921,  85,  198 — 203). — Estimations  of  the  iron  content 
of  the  blood  and  tissues  of  normal  and  cancerous  individuals 
indicate  that  in  the  latter  there  is  a  considerable  decrease  in  iron. 
Normal  blood  averages  0*439  gram ;  that  of  cancerous  persons 
0*257  gram,  or  a  loss  of  41%.  In  the  tissues  at  the  cancerous 
foci  the  difference  in  iron  content  amounts  to  60%.  Urinary 
elimination  of  iron  in  the  non-cancerous  averages  2*15  mg.  as 
compared  with  5*85  mg.  for  cancerous  individuals. 

Chemical  Abstracts. 

The  Kidney  Factor  in  Phloridzin  Diabetes.  Thomas  P. 
Nash,  jun.  (J.  Biol.  Chem .,  1922,  51,  171 — 181). — In  phloridzinised 
dogs  there  is  a  lower  concentration  of  sugar  in  renal  venous  blood 
than  in  general  arterial  blood.  These  and  other  results  indicate 
that  phloridzin  diabetes  is  not  accompanied  by  an  active  pro¬ 
duction  of  sugar  in  the  kidneys,  and  confirm  an  increased  per¬ 
meability  of  the  renal  epithelium.  E.  S. 

Composition  of  a  Rhinolith.  L.  Debucquet  (J.  Pharm. 
Chim.,  1922,  25,  305 — 306). — A  rhinolith,  taken  from  the  nasal 
chambers  of  a  young  soldier,  contained  79*5%  of  calcium  phosphate 
and  10*7%  of  calcium  carbonate,  the  remainder  being  material 
insoluble  in  hydrochloric  acid.  It  is  of  interest  to  note  that  the 
ratio  of  phosphate  to  carbonate  is  7*43,  a  value  which  is  very 
close  to  that  for  human  bones.  W.  G. 

The  Protein  Requirement  in  Tuberculosis.  Wm.  S.  McCann 
(Arch.  Int.  Med.,  1922,  29,  33—58;  cf.  ibid.,  1921,  28,  847).— In 
nine  out  of  ten  cases  of  tuberculosis,  the  minimum  excretion  of 
nitrogen  was  from  0*041  to  0*093  gram  per  kilo,  per  day;  in  the 
tenth  case,  in  which  the  basal  metabolism  was  30%  above  normal, 
the  value  was  0*267  gram  per  kilo,  per  day.  Some  cases  could  be 
brought  into  nitrogen  equilibrium  on  diets  containing  from  37  to 
44  grams  of  protein,  of  which  half  was  from  animal  sources,  so 
long  as  the  energy  content  was  from  1*7  to  2*4  times  the  energy 
requirement.  Chemical  Abstracts. 

The  Mode  of  Action  of  Narcotic  Gases  :  Nitrous  Oxide  and 
Acetylene.  Hermann  Wieland  (Arch.  expt.  Path.  Pharm., 
1922,  92,  96 — 152). — The  vital  activities  of  the  round-worm,  and 
the  phase  of  muscular  contraction  which  is  independent  of  the 
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presence  of  oxygen,  are  no  more  affected  by  nitrous  oxide  or 
acetylene  than  by  indifferent  gases,  whereas  the  higher  animals 
are  rapidly  narcotised.  From  these  experimental  results,  and 
from  the  similarity  between  the  symptoms  of  nitrous  oxide  intoxica¬ 
tion  and  of  anoxaemia,  it  is  argued  that  the  narcotic  effect  of  nitrous 
oxide  and  acetylene  is  due  to  an  interference  with  the  uptake  or 
utilisation  of  oxygen  by  the  nerve- cells.  The  fact  that  these 
two  gases  in  particular  exert  a  narcotic  effect  is  ascribed  to  their 
relatively  great  solubility  in  water,  which  permits  a  high  concen¬ 
tration  to  be  attained  in  the  blood.  It  is  claimed  that  the  experi¬ 
ments  emphasise  the  distinction  between  the  true  lipoid-soluble 
narcotics  such  as  chloroform  and  the  narcotic  gases  of  the  type 
of  nitrous  oxide.  0.  It.  H. 

The  Physiological  Action  of  Metallic  Ammines  and  Allied 
Compounds.  Ad.  Oswald  (Biochem.  Z.,  1922,  127,  156 — 
167). — The  action  of  a  series  of  ammines  of  cobalt,  nickel,  and 
chromium  and  similar  complexes  of  cobalt,  iron,  and  chromium 
with  ethylenediamine,  pyridine,  and  phenanthroline  and  of  complex 
oxalates  and  malonates  has  been  studied  on  frogs,  mice,  and  rats. 
A  description  of  the  physiological  action  of  each  is  given,  but  in 
general  the  action  of  the  ammines  is  that  of  ammonia  or  ammonia 
derivatives,  that  is  initial  stimulation  of  the  motor  centres  followed 
by  paralysis.  The  activity  increases  with  the  number  of  ammonia 
radicles.  Unstable  complex  oxalates  have  the  action  of  oxalic 
acid  which  is  similar  to  that  of  the  complex  ammines,  but  the 
action  of  sodium  chromomalonate  has  no  similar  action.  The 
action  of  stable  oxalates,  for  instance,  potassium  and  rhodium 
oxalates,  is  therefore  ascribed  to  their  oxalate  content  and  the 
action  of  ammines  to  their  ammonia  content.  H.  K. 

The  Fate  of  Methyl  and  isoPropyl  Alcohols  in  the  Organ¬ 
ism.  Julius  Pohl  ( Biochem .  Z.}  1922,  127,  66 — 71). — The 
normal  urinary  content  of  formic  acid  of  dogs  is  increased  many- 
fold  by  oral  administration  on  successive  days  of  3  grams  of  methyl 
alcohol.  Similar  administration  of  isopropyl  alcohol  to  dogs  or 
rabbits  leads  to  a  combustion  of  about  88%  in. the  body  and  an 
excretion  of  about  12%,  chiefly  in  the  form  of  acetone  with  a 
little  isopropyl  alcohol  in  the  expired  air.  H.  K. 

The  Physiological  Action  of  p-Amino-4-ethylglyoxaline 
(Histamine).  Paul  Schenck  (Arch.  expt.  Path .  Pharm .,  1922, 
92,  34 — 51). — Histamine  is  in  general  antagonistic  to  adrenaline 
(A.,  1921,  i,  640).  Experiments  on  the  surviving  excised  liver 
show,  however,  that  histamine  cannot  antagonise  the  stimulating 
effect  of  adrenaline  on  the  mobilisation  of  sugar;  histamine  itself, 
in  fact,  stimulates  the  latter  process  to  some  extent. 

Anaemia  could  not  be  produced  in  guinea-pigs  by  prolonged 
administration  of  histamine.  C.  R.  H. 

The  Physiological  Action  of  Melanin  Acids.  O.  Adler  and 
W.  Wiechowski  (Arch.  expt.  Path.  Pharm.,  1922,  92,  22 — 33). — 
Intravenous  injection  of  a  1%  solution  of  the  sodium  salts  of  the 
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melanin  acids,  obtained  by  the  oxidation  of  tyrosine  with  hydrogen 
peroxide  and  ferric  chloride,  or  from  cabbages,  in  doses  of  about 
1  mg.  per  c.c.  of  blood,  produces  a  state  of  incoagulability  of  the 
blood  which  lasts  for  several  hours.  Simultaneously,  changes  are 
observed  in  the  form  elements  of  the  blood ;  in  particular,  there 
is  a  great  reduction  in  the  number  of  the  blood-platelets  after  an 
injection.  C.  R.  H. 

Physiology  of  the  Phenols.  II.  Absorption,  Conjugation, 
and  Excretion.  K.  F.  Pelkan  and  G.  H.  Whipple  (J.  Biol . 
Ckem .,  1922,  50,  499 — 511). — After  intravenous  injection  in  dogs, 
phenols  rapidly  disappear  from  the  blood,  being  converted,  in 
part,  into  conjugated  phenols.  On  the  other  hand,  ingestion  in 
sufficiently  large  doses  is  followed  by  the  appearance,  for  a  short 
time,  of  free  phenols  in  the  blood  and  an  increase  in  the  content 
of  conjugated  phenols,  the  latter  reaching  a  maximum  in  about 
an  hour.  The  authors  conclude  from  their  results  that  toxic 
phenols  (phenol  and  p-cresol)  produced  in  the  intestine  from  tyrosine 
by  bacterial  action  are  to  a  large  extent  oxidised  in  the  organism, 
the  remainder  being  conjugated  in  the  liver  with  sulphuric  or 
glycuronic  acid  and  finally  excreted  in  this  form.  E.  S. 

[Fate  of  Tetrahydronaphthalene  in  the  Organism.]  W4 

Rockemann  (Arch.  expt.  Path.  Pharm .,  1922,  92,  52 — 67). — Tetra¬ 
hydronaphthalene,  a  volatile  constituent  of  floor-polishes,  may  be 
absorbed  in  appreciable  quantities  by  inhalation. 

As  a  result  of  feeding  this  substance  to  rabbits  there  was  isolated 
from  the  urine  an  optically  active  (dextrorotatory)  compound  of 
the  composition  C10H12O ;  evidence  is  adduced  to  show  that  this 
is  probably  ac-ffitetrahydronaphthol ;  from  the  urine  of  dogs 
treated  similarly,  the  only  product  obtained  was  dihydronaphthal¬ 
ene,  and  it  is  assumed  that  in  this  case  the  earlier  metabolic  product 
was  ae-a-tetrahydronaphthol,  which  substance  would  lose  water 
with  great  ease  to  give  dihydronaphthalene.  C.  R.  H. 

The  Relative  Toxicity  of  the  Haloids  and  other  Anions. 

A.  T.  Cameron  and  M.  S.  Hollenberg  (J.  Gen .  Physiol .,  1922, 
4,  411 — 421), — Experiments  were  made  on  the  survival  times  of 
frog’s  heart  and  muscle-nerve  preparations  in  modified  Locke 
solutions  in  which  part  or  the  whole  of  the  sodium  chloride  had 
been  replaced  by  equimolecular  amounts  of  the  sodium  salt  of 
other  halogen  acids  or  by  sodium  nitrate. 

When  more  than  5%  of  the  sodium  chloride  was  replaced,  the 
relative  toxicities  of  the  replacing  ions  were  found  to  be  as  follows  : 
F'  >  I03'  >T>  NO/  >  C103#  >  Br'  >  Cl'. 

Relatively  the  greatest  toxic  effect  was  produced  by  the  first 
slight  replacement  of  the  sodium  chloride.  C.  R.  H. 

The  Toxicology  of  Arsine.  II.  Toxicity  for  Warm¬ 
blooded  Animals.  ^Hermann  Fuhner  (Arch.  expt.  Path.  Pharm., 
1922,  92,  288 — 301). — A  series  of  experiments  with  white  mice 
shows  that  a  minimum  concentration  in  the  atmosphere  of  OT  to 
0*2  mg.  of  arsine  per  litre  causes  death  from  acute  poisoning  in 
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two  to  three  hours.  In  these  cases,  post  mortem  estimations  of 
arsenic  show  a  concentration  of  0*013  to  0*020  mg.  of  As203  per 
gram  of  body-weight.  Death  from  delayed  poisoning  is  induced 
by  exposure  for  thirty  minutes  to  a  minimum  concentration  of 
from  0  1  to  0*15  mg.  of  arsine  per  litre,  and  the  slowly  poisoned 
animals  show  a  concentration  per  gram  of  body- weight  of  0*007 
to  0*013  mg.  of  As203. 

The  toxicity  of  arsine  is  not  markedly  greater  than  that  of 
corresponding  doses  of  sodium  arsenite  administered  by  subcu¬ 
taneous  injection.  C.  R.  H. 

Toxicity  of  the  Metallo-albumins.  V.  Ariola  (Arch.  Farm, 
sperim.  Sci.  aff .,  1921,  32,  31 — 32,  33 — 39). — The  metallo-albumins, 
obtained  by  shaking  egg -albumin  with  powdered  metals,  exert  a 
toxic  action  on  Colpoda  cucullus  and  vinegar  eels,  the  intensity 
of  the  action  with  different  metals  diminishing  in  the  order  :  cobalt, 
copper,  iron,  antimony,  nickel,  arsenic.  Prolongation  of  the 
shaking  at  first  enhances,  but,  if  carried  beyond  a  certain  point, 
diminishes  the  effect  of  the  resultant  product.  T.  H.  P. 

Toxicity  of  Metallic  Powders.  V.  Ariola  (Arch.  Farm, 
sperim.  Sci.  aff.,  1921,  32,  75 — 80,  88 — 90 ;  cf.  preceding  abstract.) — 
Powdered  metals  introduced  under  the  skin  of  JRana  esculenta , 
Hyla  arborea,  or  Bufo  vulgaris  determine  phenomena  of  paralysis, 
followed  by  death.  In  order  of  diminishing  activity,  the  metals 
studied  are  arranged  thus  :  antimony,  copper,  cobalt,  and  iron. 
Oxides  of  copper,  cobalt,  and  iron  also  exhibit  toxic  effects,  which 
are  less  than  those  of  the  corresponding  metals.  T.  H.  P. 

Pharmacological  Action  of  Magnesium  Sulphate  and  its 
Application  in  Strychnine  Poisoning.  Manfredi  Ferrara 
(Arch.  Farm,  sperim.  Sci.  aff.,  1921,  32,  91 — 96,  97 — 98, 113 — 125). — 
Magnesium  sulphate  exerts  a  depressing  action  on  the  nervous 
system  and  when  administered  in  large  doses  through  the  veins 
or  spine  produces  complete  paralysis  and  anaesthesia,  often  followed 
by  death.  The  general  effects  produced  by  medium  doses  of  the 
salt  are  of  short  duration.  No  true  antagonism  exists  between 
the  action  of  strychnine  and  that  of  magnesium  sulphate,  the  latter 
exerting  merely  a  retarding  influence  on  the  former.  T.  H.  P. 


i.  500 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fat  Metabolism  of  the  Timothy  Grass  Bacillus.  Marjory 
Stephenson  and  Margaret  Dampier  Whetham  (Proc.  Boy.  Soc., 
1922,  [E],  93,  262 — 280). — Timothy  grass  bacillus  was  grown  on 
a  medium  consisting  of  inorganic  salts,  including  ammonia  as  the 
sole  source  of  nitrogen,  together  with  dextrose  and  sodium  acetate. 
Estimations  were  made  from  time  to  time  of  the  amounts  of  fat, 
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phosphatide,  and  protein,  respectively.  In  each  case  a  maximum 
is  shown  which  almost  coincides  in  time  with  the  disappearance 
of  dextrose  and  acetate  from  the  medium.  The  organism  is  unable 
to  utilise  acetate  in  the  absence  of  dextrose.  Lactic  acid  (as  lactate) 
gives  results  similar  to  those  with  dextrose.  Both  are  utilisable 
alone.  The  acetic  acid  utilised  in  the  presence  of  lactic  acid  or 
dextrose  only  affects  the  proportion  of  lipoid  material  formed 
and  does  not  increase  the  general  growth.  Propionic  and  butyric 
acids  gave  results  similar  to  those  with  lactic  acid.  A  method 
for  estimating  acetic  acid  is  described.  G.  W.  R. 

The  Production  of  Carbon  Dioxide  by  the  Typhoid  Bacillus 
and  the  Mechanism  of  the  Russell  Double  Sugar  Tube.  H.  J. 

Nichols  ( J .  Infect .  Dis .,  1921,  29,  82—85). — The  typhoid  bacillus 
produces  considerable  amounts  of  carbon  dioxide  both  from  sugars 
and  from  proteins.  The  appearance  of  the  Russell  double  sugar 
tube  during  the  growth  of  the  typhoid  bacillus  is  not  due  to  direct 
oxygen  requirements,  but  (a)  to  the  retention  of  carbon  dioxide 
in  the  butt  of  the  tube  and  its  escape  from  the  slant  and  ( b )  to 
alkaline  reversion  of  other  acids.  Chemical  Abstracts. 

Rate  of  Formation  and  the  Yield  of  Yeast  in  Wort.  Norman 
A.  Clark  (J.  Physical  Chem.,  1922,  26,  42 — 60). — A  number  of 
experiments  on  the  rate  of  growth  of  yeast  in  beer  wort,  and  in  a 
sucrose  medium  are  described  together  with  experiments  on  the 
influence  of  alcohol,  lack  of  bios,  and  crowding  on  the  rate  of  growth. 
It  is  shown  that  if  wort  be  seeded  with  “  normal  ”  actively  budding 
yeast-cells  ( Sacck .  cerev.  race  F.)  and  the  culture  is  properly  shaken 
and  aerated  at  25°,  the  rate  of  reproduction  follows  the  logarithmic 
formula  log  (7/(70=0‘160£,  from  the  moment  of  seeding  until  the 
crop  reaches  one  hundred  million  cells  per  c.c.,  whether  the  seeding 
be  five  cells  or  eight  million  cells  per  c.c.  or  even  more.  At  this 
point  the  solution  contains  1*8  grams  of  alcohol  per  100  c.c.  When 
the  concentration  of  alcohol  exceeds  1-8%  the  constant  k  of  the 
logarithmic  formula  must  be  replaced  by  a  function  of  the  per¬ 
centage  of  alcohol,  namely,  &=0*2774— 0,0806(%)+0’008543(%)2, 
which  holds  from  1*8  to  5*0%.  The  crop  of  yeast  reaches  its 
maximum,  about  three  hundred  and  twenty- five  million  cells 
per  c.c.,  in  about  twenty-four  hours ;  this  maximum  is  independent 
of  the  seeding  up  to  twenty-five  million  cells  per  c.c. ;  but  if  the 
wort  be  seeded  up  to  four  hundred  million  cells  per. c.c.  the  crop 
may  reach  six  hundred  and  seventy- five  million;  this  difference  is 
to  be  ascribed  to  the  lower  content  of  alcohol.  If  wort  be  diluted 
with  an  artificial  medium  made  up  from  sucrose  and  salts,  the 
rate  of  reproduction  is  the  same  as  in  pure  wort ;  the  maximum 
crop  is  also  the  same,  provided  that  the  culture  medium  contains 
at  least  10%  of  wort.  In  solutions  containing  less  wort  the  rate 
is  the  same  as  usual,  but  the  maximum  crop  is  less ;  this  must  be 
ascribed  to  lack  of  bios  in  the  culture  liquid.  Quantitative  measure¬ 
ments  of  the  maximum  crop  may  be  used  as  a  convenient  means 
of  estimating  bios.  Washed  yeast-cake  rapidly  absorbs  bios  from 
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wort,  and  if  enough  yeast  is  used  the  removal  is  practically  com¬ 
plete  and  the  cells  do  not  bud.  Under  the  experimental  con¬ 
ditions,  the  rate  of  reproduction  is  independent  of  the  concentration 
of  sucrose  and  of  bios;  it  is  independent  of  the  concentration  of 
alcohol  until  this  reaches  F8  gram/100  c.c.  The  assumptions 
underlying  Carlson’s  formula  for  the  rate  of  reproduction  of  yeast 
are  therefore  without  foundation  (A.,  1913,  i,  117).  J.  F.  S. 

Action  of  Saponins  on  Yeast-cells.  Friedrich  Boas  (Ber. 
Dent.  bot.  Ges 1922,  40,  32—38;  cf.  A.,  1921,  i,  294;  A.,  1922, 
i,  94). — The  effect  of  different  varieties  of  saponin  on  the  alcoholic 
fermentation  of  sucrose  by  yeast  was  studied.  Whilst  with  highly 
active  saponins  fermentation  was  inhibited  owing  to  destruction  of 
the  yeast  plasma,  with  less  active  saponins  the  rate  of  evolution 
of  carbon  dioxide  was  increased  owing  to  increased  permeability 
of  the  plasma  membrane.  The  addition  of  salts  generally  inhibited 
fermentation.  The  action  of  different  saponins  on  yeast  may  be 
correlated  with  their  haemolytic  activity.  The  action  of  saponin 
is  due  to  its  effect  on  the  colloidal  state  of  the  lipoid  complex  of 
the  plasma  membrane.  G.  W.  R. 

Decomposition  of  Lactic  Acid  by  Yeast  and  by  Blood-cells. 

Otto  Furth  and  Fritz  Lieben  (Biochem.  Z .,  1922,  128,  144 — 
168). — For  the  extraction  of  lactic  acid  the  authors  use  and  recom¬ 
mend  Ohlsson’s  method  (A.,  1916,  ii,  542),  the  removal  of  amyl 
alcohol  by  extraction  with  benzene  being  replaced  by  steam  distil¬ 
lation.  Yeast-cells  and  blood  can  destroy  lactic  acid,  the  most 
favourable  condition  in  the  case  of  yeast-cells  being  agitation  of 
the  medium  in  a  brisk  current  of  oxygen.  Under  such  conditions 
25 — 50  grams  of  press  yeast  destroy  0*2 — 0*3  gram  of  lactic  acid 
in  six  to  fourteen  hours.  The  fate  of  the  lactic  acid  is  not  known, 
but  a  portion  appears  as  carbon  dioxide.  Yeast  killed  by  acetone 
or  heat  cannot  destroy  lactic  acid.  H.  K. 

The  Course  of  Alcoholic  Fermentation  in  the  Presence  of 
Urea.  Marta  Sandberg  (Biochem.  Z .,  1922,  128,  76 — 79). — • 
Top  and  bottom  yeasts  ferment  sucrose  in  the  presence  of  large 
quantities  of  urea  with  production  of  about  4%  less  alcohol  than 
in  the  absence  of  urea.  The  urea  is  unchanged  at  the  end  of  the 
fermentation.  H.  K. 

Formaldehyde  as  an  Intermediate  Step  between  the  Real 
Assimilation  and  the  Formation  of  Carbohydrate  in  the 
Plant.  II.  Martin  Jacoby  ( Biochem .  Z 1922,  128,  119 — 
121 ;  cf.  A.,  1920,  i,  800). — Leaves  of  Tropceolum  majus  exposed  to 
formaldehyde  vapour  show  an  increased  weight  of  dry  material 
which  is  independent  of  the  presence  of  oxygen.  H.  K. 

The  Resorption  of  Aluminium  Ions  by  the  Roots  of  Plants. 

Julius  Stoklasa  [with  J.  Sebor,  F.  Tymich,  and  J.  Cwacha] 
(Biochem.  Z.,  1922, 128,  35 — 47 ;  cf.  A.,  1918,  i,  475). — Hydrophytes, 
mesophytes,  and  xerophytes  were  grown  in  aqueous  culture  media 
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with  and  without  addition  of  aluminium  sulphate.  Aluminium  is 
absorbed  by  the  first  two  groups,  but  only  slightly  by  xerophytes, 
the  roots  taking  up  most.  The  amount  absorbed  falls  off  with 
increasing  concentration  of  aluminium  in  the  solution.  Employing 
plants  which  absorb  considerable  amounts  of  aluminium,  for 
instance,  Eriophorum  vaginatum,  Phrag  mites  communis ,  and  Car  ex 
riparia ,  it  was  found  that  when  aluminium  or  iron  was  absorbed, 


calcium,  magnesium,  and  sodium  appeared  in  the  nutrient  medium, 
and  if  both  iron  and  aluminium  were  present  together  the  absorption 
of  either  was  partly  inhibited  and  less  of  the  other  ions  appeared. 

H.  K. 


r  Behaviour  of  certain  Organic  Compounds  in  Plants.  XIV. 

G.  Ciamician  and  A.  Galizzi  ( Gazzetta ,  1922,  52,  i,  3 — 20). — The 
authors  have  investigated  the  resistance  to  oxidation  by  pulped 
spinach  of  uric  and  dimethyluric  acids ;  aniline,  acetanilide,  and 
methylacetanilide  ;  salicylic  acid,  methyl  salicylate,  and  ra-hydroxy- 
2>-toluic  acid ;  pyrrole-  and  dimethylpyrrole-carboxylic  acids ; 
phthalic  and  tetrahydrophthalic  acids;  aniline,  a-naphthylamine, 
pyridine,  and  quinoline ;  carbamide  and  guanidine ;  eugenol, 
vanillin,  and  benzilic  acid  (cf.  A.,  1921,  i,  483).  The  results  obtained 
confirm  the  previous  conclusion  that  the  chemical  actions  of  organic 
compounds  on  plants  are  not  determined  solely  by  etherification 
of  the  hydroxyl,  amino-,  and  imino-groups,  but  are  dependent  also 
on  other  differences  of  constitution.  The  most  poisonous  products 
are  not  necessarily  those  most  resistant  to  oxidation  by  vegetable 
enzymes. 

Immersion  of  the  leaves  of  Prunus  laurocerasus  in  boiling  water 
for  some  minutes  results  in  the  inactivation  of  the  emulsin,  whilst 
the  oxidising  enzymes  present  retain  their  activity.  Amygdalin 
and  saligenin  are  largely,  and  salicin  completely,  destroyed  by  the 
oxidising  enzymes  of  pulped  spinach.  Thus,  the  oxidation  of 
dextrose  appears  to  catalyse  that  of  the  aromatic  compound  com¬ 
bined  with  the  sugar.  Tannin  is  far  more  resistant  than  pyrogallol 
to  the  oxidising  enzymes  of  spinach. 

It  was  previously  found  that,  in  general,  fundamental  compounds 
harmless  to  plants  yield  innocuous  derivatives,  but  the  fact  that 
xanthine  and  ammonia  were  regarded  as  non-poisonous  whereas 
theobromine,  caffeine,  and  the  amines  are  poisonous  did  not  accord 
with  this  conclusion ;  further  experiment  shows  that  xanthine 
and  ammonia  exert  a  deleterious  action  on  the  bean  plant. 

The  observation  that  esters  are  more  injurious  to  bean  plants 
than  the  corresponding  potassium  salts  is  confirmed  by  the  results 
of  tests  with  ethyl  and  potassium  succinates  and  oxalates.  The 
influence  of  alcohols  is  similar  to  that  of  the  amines,  as  far  as  the 
development  of  the  plants  is  concerned,  although  the  phenomena 
characteristic  of  the  alkaloids  do  not  appear.  Further,  the  action 
diminishes  as  the  number  of  carbon  atoms  in  the  normal  chain 
increases,  with  the  exception  that  methyl  alcohol,  like  methylamine, 
is  the  least  harmful  of  the  series.  Like  isoamylamine,  isobutyl 
and  isoamyl  alcohols  exhibit  abnormally  high  toxicity,  probably 
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owing  to  the  presence  of  a  methyl  group  in  the  side-chain  of  the 
alcohol  radicle. 

For  compounds  containing  equal  numbers  of  carbon  atoms,  the 
series  :  amines,  alcohols,  aldehydes,  acids,  represents  the  order  of 
diminishing  toxicity  towards  plants,  the  toxicity  increasing  with 
the  resistance  offered  to  enzymic  oxidation.  Acetone,  methyl 
ethyl  ketone,  cycZohexanone,  and  2-methylq/cfohexanone  appear 
to  be  without  influence  on  bean  plants.  Experiments  with  glycollic 
and  acetic  acids,  and  with  lactic  and  propionic  acids,  fail  to  reveal 
any  specific  influence  of  the  substituted  hydroxyl  group.  As 
regards  the  effect  of  a  double  linking,  stearic  and  succinic  acids 
are  harmless  to  bean  plants,  whereas  oleic,  fumaric,  and  maleic 
acids  retard  development  and  cause  darkening  and  ultimate  drying 
of  the  leaves.  T.  H.  P. 

The  Chemical  Composition  of  the  Ergot  of  Diss  and  of  the 
Ergot  of  Oats.  Georges  Tanret  (Compt.  rend.,  1922,  174, 
827 — 830). — The  ergot  of  diss,  Ampelodesmos  tenax ,  Linck,  from 
North  Africa,  and  the  ergot  of  Algerian  oats  contain  the  same 
principles  as  the  ergot  of  rye,  but  the  proportions  are  very  variable 
in  passing  from  one  species  to  another.  The  ergot  of  diss  is  poor 
in  crystallised  ergotinine,  whilst  that  of  oats,  on  the  other  hand, 
is  richer  than  the  average  for  the  ergot  of  rye.  The  ergot  of  oats, 
but  not  the  ergot  of  diss,  could  apparently  be  substituted  for  that 
of  rye  in  years  of  scarcity.  W.  G. 

Proteins  of  the  Adsuki  Bean,  Phaseolus  angularis.  D. 

Breese  Jones,  A.  J.  Finks,  and  C.  E.  F.  Gersdorff  ( J .  Biol. 
Chem.,  1922,  51,  103 — 114). — The  adsuki  bean  contains  21*13% 
of  protein  (Nx6*25).  By  extraction  with  sodium  chloride  solu¬ 
tion,  an  a-  and  a  (3-globulin  were  obtained  which  were  separated 
by  fractional  precipitation  with  ammonium  sulphate.  Both 
globulins  gave  positive  tests  for  tryptophan.  They  differed  mainly 
in  their  sulphur  content.  Using  Van  Slyke’s  method,  the  following 
values  were  obtained  for  the  diamino-acids  :  a- globulin — arginine 
5*45,  histidine  2*25,  lysine  8*30,  cystine  1*63;  (3-globulin — arginine 
7*00,  histidine  2*51,  lysine  8*41,  cystine  0*86%.  The  adsuki  bean 
was  also  found  to  contain  a  small  quantity  of  an  albumin. 

E.  S. 

The  Carbohydrate  Content  of  the  Seed  of  Asparagus 
officinalis,  L.  W.  E.  Cake  and  H.  H.  Bartlett  (J.  Biol.  Chem., 
1922,  51,  93 — 102). — The  reserve  carbohydrates  of  the  asparagus 
seed  consist  of  hemicelluloses.  After  removal  of  oil  from  the  seed 
they  may  be  extracted  by  dilute  alkali,  from  which  they  are  pre¬ 
cipitated  by  acidification  or  addition  of  alcohol.  Obtained  in  this 
way,  the  dry  substance  forms  blue  adsorption  compounds  with 
iodine  which  readily  decompose  on  washing  with  water.  Estim¬ 
ations  of  the  carbohydrates  in  the  seeds  gave  the  following  results  : 
pentosans  2*02,  galactans  0*42,  dextrose  3*3,  lsevulose  1*4,  con¬ 
densed  mannose  21*8,  condensed  dextrose  15*1,  condensed  laevulose 
6*4%.  From  the  values  obtained  for  condensed  sugar  it  is  con- 
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eluded  that  the  hemicelluloses  occur  either  as  mixtures  of  gluco- 
mannans  and  fructomannans  or  as  glucofructomannans.  Cellulose, 
starch,  and  inulin  are  absent  from  the  seeds.  E.  S. 

Nitrogen  Distribution  of  Proteins  extracted  by  0-2  per 
Cent.  Sodium  Hydroxide  Solution  from  Cotton-seed  Meal, 
the  Soja  Bean,  and  the  Coconut.  W.  G.  Friedemann  (J.  Biol. 
Chem .,  1922,  51,  17 — 20). — The  following  results  were  obtained  : 
Cotton-seed  meal — amide-N  10-54,  humin-N  2-09,  cystine-N  1*11, 
arginine-N  23-48,  histidine-N  4*94,  lysine-N  5-10,  amino-N  of 
filtrate  51-26%.  Soja  bean — amide-N  11-31,  humin-N  1-84, 
cystine-N  1-04,  arginine-N  14*57,  histidine-N  5*92,  lysine-N  8-26, 
amino-N  of  filtrate  54*32%.  Coconut — amide-N  7-40,  humin-N 
2*08,  cystine-N  0-86,  arginine-N  28-60,  histidine-N  4*88,  lysine-N 
4-56,  total-N  of  filtrate  51-35%.  E.  S. 

The  Role  played  by  the  Various  Elements  of  the  Wood  of 
Juniperus  oxycedrus  in  the  Formation  of  Oil  of  Cade.  R. 

Huerre  (J.  Pharm.  Chim .,  1922,  25,  165 — 173,  214 — 221). — The 
various  constituents  of  oil  of  cade  are  produced  by  the  action  of 
heat  on  certain  well-defined  constituents  of  the  wood  of  Juniperus 
oxycedrus ,  of  which  two  groups  may  be  distinguished,  namely,  the 
water-soluble  matter,  the  essential  oil,  a  resin  soluble  in  light 
petroleum  and  in  ether,  and  a  resin  soluble  only  in  ether,  all  of 
which  contribute  to  the  production  of  a  pyrogenous  oil  lighter  than 
water,  and,  secondly,  a  resin  soluble  in  ethyl  acetate,  and  the 
deresinified  wood  itself,  both  of  which  furnish  a  tarry  distillate 
heavier  than  water.  The  above  elements  of  the  wood  give  the 
following  percentages  of  their  weights  of  distillate  :  matter  soluble 
in  water  9%,  essential  oil  100%,  resin  soluble  in  light  petroleum 
55%,  resin  soluble  in  ether  45%,  resin  soluble  in  ethyl  acetate 
33%,  wood  2%.  The  light  oil  obtained  from  the  first  group  of 
materials  acts  as  a  solvent  for  the  tar  produced  by  the  distillation 
of  the  entire  wood,  and  if  this  is  poor  in  essential  oil,  but  little  oil 
of  cade  is  produced,  whilst  if  it  is  also  poor  in  resins  soluble  in  ether 
and  in  light  petroleum  only  a  trace  is  obtained,  consisting  of  tar 
heavier  than  water.  G.  F.  M. 

Volatile  Oil  of  Milfoil.  R.  F.  Kremers  (J.  Amer.  Pharm. 
Assoc.,  1921,  10,  252 — 261). — Dried  Achillea  millefolium ,  when 
distilled  with  steam,  yielded  0*467%  of  oil,  two  specimens  of  which 
had  respectively  d17  0-915,  0*913 ;  acid  number,  7*24,  4-27 ;  ester 
number,  2-22,  5-65 ;  saponification  number,  9*44,  10-92 ;  ester 
number  after  acetylation,  23-5,  17-8.  The  following  substances 
were  present  :  methyl  alcohol,  formaldehyde,  ethyl  alcohol,  acetone, 
furfuraldehyde,  valeric  acid,  formic  acid,  eugenol,  pinene,  nopinene, 
cineole,  thujone,  borneol,  camphor,  caryophyllene,  and  azulene. 

Chemical  Abstracts. 

Spilanthol,  the  Pungent  Principle  of  Para  Cress.  II. 

Yasuhiko  Asahina  and  Michizo  Asano  (J.  Pharm.  Soc.  Japan , 
1922,  85 — 97;  cf.  A.,  1920,  i,  654). — When  hydrospilanthol  is 
strongly  pressed  on  a  clay  plate,  its  melting  point  is  raised  to 
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36 — 37°  and  its  boiling  point  to,171°/6  mm.  The  analytical  results 
correspond  with  the  formula  C14H29ON,  and  the  acid  obtained  from 
it  by  hydrolysis  (loc.  cit.)  gave  an  amide,  m.  p.  98°,  and  an  anilide, 
m.  p.  67 — 68°,  which  proved  to  be  identical  with  decoamide  and 
decoanilide.  The  authors  next  proceeded  to  synthesise  the  ^sobutyl- 
amides  of  decoic  and  w-nonoic  acids.  According  to  Fittig’s  method 
(Annalen,  1885,  227,  85),  heptaldehyde  was  condensed  with  suc¬ 
cinic  acid,  producing  hexylparaconic  acid,  which  when  subjected 
to  dry  distillation  yielded  decenoic  acid;  this  on  reduction  with 
hydrogen  in  the  presence  of  platinum  black  gave  decoic  acid, 
m.  p.  30 — 31°. 

w-Nonoic  acid  was  prepared  by  oxidising  dihydroxy  stearic  acid 
with  chromic  acid  mixture.  Decoisobutylamide ,  forms  white 
needles,  m.  p.  37 — 38°,  b.  p.  171°/6  mm.,  and  a  mixture  with  hydro- 
spilanthol  melts  at  36 — 37°.  N onoisobutylamide,  forms  white 
needles,  m.  p.  37 — 38°,  b.  p.  162°/6  mm.,  but  a  mixture  with  hydro- 
spilanthol  melts  below  30°.  It  follows  that  hydrospilanthol  is 
mainly  composed  of  deeotsobutylamide ;  the  hay-like  odour  and 
bitter  taste  of  the  former  depend  on  some  impurities,  which  are 
not  removed  by  mere  distillation.  K.  K. 

Constituents  of  the  Seeds  of  Pharbitis  Nil  Chois .  II. 

Yasuhiko  Asahina  and  Toraji  Shimidzu  (J.  Pharm.  Soc. 
Japan,  1922,  1 — 18;  cf.  A.,  1920,  i,  360). — When  pharbitin,  a 
glucoside  of  the  seeds,  was  hydrolysed  with  barium  hydroxide, 
S-a-methylbutyric  acid,  b.  p.  176°,  df 5  0*9303,  [a]D -)- 19*33°,  con¬ 
taining  a  small  quantity  of  tiglic  acid,  was  obtained.  Nilic  acid 
(loc.  cit.)  purified  as  its  copper  salt,  C5H803Cu,  which  forms  blue 
crystals,  was  converted  by  distillation  into  tiglic  acid  and  water, 
hence  it  is  p-hydroxy-oc-methylbutyric  acid.  In  addition  to  pentose, 
rhamnose  was  isolated  in  crystalline  form  from  the  decomposition 
product  of  pharbitic  acid.  When  ipurolic  acid  was  warmed  with 
hydriodic  acid  and  red  phosphorus  in  a  sealed  tube,  a  syrupy 
acid  containing  iodine  was  obtained,  which  gave  myristic  acid, 
m.  p.  53*5°,  when  reduced  with  zinc  and  hydrochloric  acid.  The 
acid  has  therefore  a  normal  carbon  chain.  When  oxidised  with 
nitric  acid  (d  1*35),  ipurolic  acid  gave  suberic  and  azelaic  acids, 
whilst  with  hot  chromic  acid  mixture,  butyric  acid  and  a  diketone, 
white  needles,  m.  p.  49°  (disemicarbazone,  aggregates  of  needles, 
m.  p.  135°),  were  isolated  in  addition  to  the  two  acids  above 
mentioned. 

When  ipurolic  acid  is  boiled  with  acetic  anhydride  and  sodium 
acetate,  and  the  reaction  product  is  saponified  with  alkali,  an  un¬ 
saturated  monohydroxy-acid  is  produced,  the  reduction  of  which 
with  hydrogen  in  the  presence  of  platinum  black  gives  a  mono- 
hydroxymyristic  acid,  needles,  m.  p.  51°.  When  the  acid  is  oxidised 
with  chromic  acid  mixture,  sebacic  and  butyric  acids  are  obtained. 
From  these  results,  the  ipurolic  acid  is  shown  to  be  a  p -hydroxy- 

opirl  1  hp  TnrmnlQ  * 

CH3-CH2*CH2-CH(0H)-[CH2]7-CH(0H)-CH2-C02H. 
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Pectinase  produced  by  Different  Species  of  Rhizopus. 

L.  L.  Harter  and  J.  L.  Weimer  (J.  Agric.  Research ,  1921,  22, 
371 — 377;  cf.  Harter  and  Weimer,  ibid .,  1921,  21,  609 — 625). — 
Rhizopus  spp.,  parasitic  on  sweet  potatoes,  produce  an  enzyme  which 
dissolves  the  middle  lamellae  of  the  cells  of  the  host  plant.  The 
relative  activity  of  the  pectinase  produced  was  compared  for  nine 
parasitic  and  two  non-parasitic  species  by  noting  the  time  required 
for  maceration  of  disks  of  sweet  potato.  The  results  show  con¬ 
siderable  variation  in  the  amount  of  mycelial  enzyme  and  also  in 
the  amount  excreted  in  culture  solutions.  Pectinase  is  produced 
even  by  the  non-parasitic  species.  G.  W.  R. 

The  *  Efflorescences  of  Rhodymenia  palmata  ;  Presence  of 
a  Xylan  in  the  Floridean  Algae.  C.  Sauvageau  and  G.  Deniges 
(Gompt.  rend .,  1922,  174,  791 — 794). — -The  authors  have  obtained 
from  the  alga,  Rhodymenia  palmata ,  a  pentosan  which  they  have 
definitely  identified  as  a  xylan.  It  is  admixed  with  a  certain 
amount  of  a  methylpentosan,  which  they  were  not  able  to  identify. 
They  were  not  able  to  find  any  indication  of  the  presence  of  either 
mannitol  or  trehalose.  W.  G. 

Velocity  of  Reaction  of  Vegetable  Enzymes.  I.  Influence 
of  the  Concentration  of  the  Enzymes  on  the  Velocity  of  Action 
of  the  Enzymes  of  Germinated  Barley.  Dario  Maestrini 
(Arch.  Farm,  sperim.  Sci.  ajf .,  1921,  32,  40 — 48,  49 — 59). — Measure¬ 
ments  of  the  velocities  of  action  of  the  three  principal  enzymes  of 
germinated  barley,  namely,  amylase,  protease,  and  lipase,  yield 
results  in  contradiction  with  the  law  of  Schiitz  and  Borissow,  which 
states  that  the  velocity  of  peptic  digestion  is  proportional  to  the 
square  root  of  the  amount  of  the  enzyme.  The  amylolytic  and 
proteolytic  actions  of  extract  of  germinated  barley  may  be  com¬ 
pletely  inhibited  by  addition  of  dextrose  and  peptone  respectively. 
During  the  final  period  of  the  enzyme  action,  the  amount  of  hydro¬ 
lytic  products  produced  is  greater  with  the  smaller  concentrations 
of  the  enzyme ;  this  result  appears  to  depend  on  accumulation  of 
the  products  of  the  action,  since  removal  of  these  results,  in  the 
case  of  amylase,  in  renewal  of  the  hydrolysis.  T.  H.  P. 

Velocity  of  Reaction  of  Vegetable  Enzymes.  II.  Effect 
of  Hydrogen  Ions  and  of  Salts  on  the  Velocity  of  Action  of  the 
Enzymes  of  Germinated  Barley.  Dario  Maestrini  (Arch. 
Farm,  sperim.  Sci.  ajf.,  1921,  32,  99 — 112;  cf.  A.,  1920,  i,  273, 
413;  1921,  i,  152,  281,  628). — -Treatment  of  germinated  barley  with 
0*3%  acetic  acid  solution  having  electrical  conductivity  A= 14  X  10“4 
yields  an  extract  having  very  high  amylolytic  activity.  As  the 
concentration  of  the  acid  is  increased,  the  activity  diminishes  until 
it  becomes  almost  zero  for  0*9%  acid,  having  A =45  X  1 0~4.  With 
proteases  (lipases),  the  optimum  activity  is  obtained  with  about 
0*4%  acetic  acid  solution,  having  A=28(26)  X  10“4 ;  0*9%  acid 
gives  an  extract  of  very  low  proteolytic  and  lipolytic  activities. 
The  enzymic  activity  of  these  extracts  appears  to  be  proportional, 
within  certain  limits,  to  the  concentration  of  the  hydrogen -ions. 
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The  author’s  results  with  malt  amylase  furnish  no  support  for 
Duclaux’s  statement  that  calcium  chloride  inhibits  completely 
the  action  of  vegetable  enzymes.  The  activity  of  malt  diastase 
may  be  enhanced  by  chlorides,  such  as  those  of  sodium  and  calcium, 
provided  that  the  hydrogen-ion  concentration  of  the  enzyme 
solution  is  not  at  its  optimum  value.  Cadmium  chloride  inhibits 
the  amyloly tic  action  of  germinated  barley  extracts.  T.  H.  P. 

Velocity  of  Reaction  of  Vegetable  Enzymes.  III.  Effect 
of  the  Quantity  and  Volume  of  the  Substrate  on  the  Activity 
of  the  Amylase  of  Germinated  Barley.  Dario  Maestrini 
(Arch.  Farm,  sperim.  Sci.  aff .,  1921,  32,  126 — 128,  129 — 133). — • 
The  results  of  the  experiments  here  described  show  that,  as  regards 
the  absolute  quantity  of  the  substrate,  the  behaviour  of  malt 
amylase  closely  resembles  that  of  ptyalin  (cf.  Bielfeld,  A.,  1901, 
ii,  561)  and  that  of  emulsin,  the  quantity  of  reducing  sugars  pro¬ 
duced  being  directly  proportional  to  the  absolute  quantity  of 
substrate  used.  Increase  in  the  amount  of  the  latter  without 
increase  of  its  concentration  does  not  greatly  affect  the  production 
of  reducing  sugars  by  amylase  under  the  experimental  conditions 
employed.  Gradual  increase  of  the  volume  of  the  substrate  by 
addition  of  water  is  accompanied  by  a  corresponding  diminution 
in  the  activity  of  the  amylase.  T.  H.  P. 

Analysis  and  Composition  of  Maize  Pollen.  R.  J.  Ander¬ 
son  and  W.  L.  Kulp  (J.  Biol.  Chem.y  1922,  50,  433 — 453). — Pollen 
from  three  different  varieties  of  maize  was  investigated.  Con¬ 
siderable  variations  in  composition,  especially  as  regards  starch 
and  sucrose,  were  found,  but  it  is  possible  that  these  were  due  to 
differences  in  the  degree  of  ripeness.  From  the  ripe  pollen  of 
the  variety  mainly  examined  were  isolated  :  choline,  Z-proline, 
inositol,  a  substance  melting  at  88 — 89°  which  was  probably 
myricyl  alcohol,  and  an  amorphous  and  a  crystalline  phosphatide. 
The  amorphous  phosphatide  gave  on  hydrolysis  choline  and  a  small 
quantity  of  another  base  which  formed  an  aurichloride  containing 
Au  49*84%  and  having  m.  p.  132°,  glycerophosphoric  acid,  a 
saturated  fatty  acid,  m.  p.  63°,  which  was  probably  palmitic  acid, 
and  a  small  quantity  of  an  unidentified  unsaturated  fatty  acid. 
It  was  also  found  to  contain  sulphur.  The  crystalline  phosphatide 
was  hygroscopic  after  drying  over  sulphuric  acid,  and  contained 
nearly  two  atomic  proportions  of  nitrogen  to  one  of  phosphorus. 

E.  S. 

Absorbent  Power  of  Soils,  and  the  Absorption  by  Plants 
of  Nutritive  Substances  from  the  Soil.  Luigi  Casale  ( Staz . 
sper.  agr.  ital .,  1921,  54,  65 — 113). — The  causes  determining  the 
absorbent  power  of  soils  are  the  same  as  those  which  govern  absorp¬ 
tion  by  colloids.  The  colloidal  constituents  of  the  soil  acquire 
a  positive  or  negative  charge  by  yielding  anions  or  kations  to  the 
liquids  moistening  them ;  the  positive  colloids  are  considered  to 
be  absorbed  by  the  mass  of  the  negative  colloids,  and  the  absorption 
of  kations  to  take  place  as  soon  as  the  necessary  difference  of 
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potential  is  established  between  a  colloid  particle  and  the  zone  of 
concentration  of  kations  round  it.  The  coagulating  power  of 
various  electrolytes  is  given  by  the  decreasing  order  :  Fe>Al> 
Mg  >  Ca>  K>NH4>Na ;  in  general,  the  coagulating  power  of  the 
electrolyte  is  the  greater  the  lower  the  solution  tension  of  the 
kation  and  the  greater  its  relative  velocity,  sodium  being  an  excep¬ 
tion.  The  anion  of  electrolytes  also  influences  the  coagulating 
power.  Absorption  by  colloids  is  exerted  on  the  entire  zone  of 
concentration.  From  the  complex  solutions  which  moisten  the 
soil,  potassium  and  ammonium  ions  are  more  absorbed  than  those 
of  calcium,  magnesium,  and  sodium.  The  last  to  be  absorbed 
form  the  outermost  layers,  and  being  most  easily  redissolved,  are 
most  easily  replaced  by  other  bases ;  the  substitution  is  therefore 
not  chemical,  but  electrical  in  character.  In  order  that  absorption 
can  occur,  the  colloid  must  acquire  a  negative  charge  by  sending 
positive  ions  into  solution.  Basic  silicates  and  humates,  after 
being  treated  with  boiling  hydrochloric  acid  and  washed,  cannot 
do  so,  and  therefore  lose  their  absorbent  power.  The  behaviour 
of  organic  colloids  is  exactly  identical  with  that  of  inorganic  colloids 
treated  with  metallic  salts  of  solution  tension  lower  than  that  of 
hydrogen.  The  ectoplasm  of  the  absorbent  cells  of  a  plant  sends 
hydrogen-ions  into  solution  and  thus  acquires  a  negative  charge 
which  is  less  than  that  of  the  colloids  of  the  soil,  so  that  there  is 
a  difference  of  potential  between  the  plant  and  the  soil;  the 
colloidal  particles  are  consequently  attracted  and  adhere  to  the 
absorbent  zone,  and,  in  endeavouring  to  equalise  their  negative 
charge  with  that  of  the  ectoplasm,  send  kations  towards  it,  estab¬ 
lishing  a  kind  of  continuity.  Equalisation  does  not,  however, 
occur,  since  the  absorbed  ions  are  attracted  by  the  tonoplast  in 
an  identical  manner;  they  thus  pass  through  the  protoplasmic 
mass  and  can  be  utilised.  The  passage  of  nutritive  substance 
from  cell  to  cell  is  governed  by  the  same  causes  as  those  controlling 
absorption.  The  beneficial  action  of  fertilisers  is  explained  by 
the  action  which  their  kation  has  in  lowering  the  negative  charge 
of  the  colloids,  thus  raising  the  difference  of  potential  between 
them  and  the  plant.  Chemical  Abstracts. 

Factors  affecting  the  Hydrogen-ion  Concentration  of  the 
Soil  and  its  Relation  to  Plant  Distribution.  W.  R.  G.  Atkins 
(Sci.  Proc.  Roy .  Dubl.  Soc .,  1922,  16,  369 — 413). — A  comprehensive 
survey  is  given  of  modern  theories  on  soil  reaction.  The  buffer 
system  in  soils  is  discussed.  Whilst  the  maximum  alkalinity  due 
to  calcium  carbonate  in  the  soil  is  PH  9*01,  in  the  presence  of  carbon 
dioxide  lower  alkalinities  are  obtained  owing  to  the  formation  of 
calcium  hydrogen  carbonate.  In  the  presence  of  magnesium 
carbonate,  alkalinity  up  to  PH  10*0  is  possible,  a  circumstance 
which  may  explain  the  supposed  unfavourable  effect  of  lime  pre¬ 
pared  from  dolomitic  limestone.  Alkalinities  of  more  than  PH  10*0 
are  possible  where  sodium  carbonate  is  present  in  the  soil.  In 
such  cases,  the  alkalinity  may  be  reduced  to  PH  8  by  additions  of 
calcium  sulphate.  A  survey  of  soils  derived  from  different  rocks 
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shows  the  influence  of  geology  on  soil  reaction.  This  relation  is 
also  modified  by  topographical  factors.  Records  are  given  for  the 
soil  reaction  of  the  habitats  of  a  large  number  of  native  plants. 
Data  are  also  given  for  the  reaction  of  spring-  and  river- waters. 

G.  W.  R. 

Relation  of  the  Hydrogen-ion  Concentration  of  the  Soil  to 
Plant  Distribution.  E.  A.  Fisher  ( Nature ,  1921,  108,  306; 
cf.  Atkins,  this  vol.,  i,  415,  and  preceding  abstract). — The  apparent 
pH  of  the  soil,  as  determined  colorimetrically,  is  often  influenced  by 
the  fineness  of  division  of  the  sample.  Moreover,  the  actual  pR  of 
the  soil  at  the  moment  of  measurement  is  sometimes  of  less  im¬ 
portance  than  the  rate  of  change  of  the  pR  under  natural  con¬ 
ditions.  The  buffer  effects  imposed  by  the  nature  of  the  soil  on 
its  reaction  vary  enormously  in  magnitude  with  different  soils.  It 
is  suggested  that  measurements  should  be  made,  not  merely  of  the 
pR  of  soils,  but  also  of  the  variations  in  pR  with  addition  of  acids 
and  alkalis ;  the  titration  curves  could  then  be  correlated  with  the 
magnitude  of  the  buffer  action  of  the  soil.  A.  A.  E. 

Factors  in  the  Development  of  Soil  Acidity.  J.  Konig, 
J.  Hasenbaumer,  and  E.  Kroger  (Z.  Pflanz.  Dung.,  1922,  [A],  1, 
3 — 12). — Estimations  of  the  PH  of  soil  moisture  were  made  in  order 
to  determine  the  effect  of  different  soil  dressings,  the  effect  of  the 
growth  of  individual  species  of  plants  with  varying  manurial 
treatment,  and  the  effect  of  different  species  of  plants  on  soil 
acidity.  The  experiments  were  carried  out  in  zinc  pots.  Even 
without  the  addition  of  any  dressing,  there  was  a  slight  increase 
in  acidity  after  eight  months,  probably  owing  to  defective  aeration. 
Slight  increases  of  acidity  were  observed  as  the  result  of  normal 
applications  of  superphosphate,  potassium  salts,  and  ammonium 
salts.  Sodium  nitrate,  “  nitrolime,”  and  basic  slag  had  little  effect, 
whilst  calcium  carbonate  decreased  the  soil  acidity.  Similar  results 
were  obtained  when  the  soil  carried  a  crop  of  oats.  In  the  experi¬ 
ments  with  different  crops,  peas,  lupines,  and  buckwheat  produced  a 
slight  increase  in  acidity,  whilst  maize,  grass,  clover,  and  mustard 
gave  slight  decreases.  These  results  are  in  agreement  with  observ¬ 
ations  on  the  acidities  of  the  root  sap  of  the  plants  used. 

G.  W.  R. 

Soil  Acidity  and  its  Effect  on  Germinating  Plants.  Otto 
Lemmermann  and  L.  Fresenicjs  (Z.  Pflanz.  Dung.,  1922,  [A],  1, 
12 — 32;  cf.  A.,  1921,  ii,  516). — Three  types  of  soil  acidity  may  be 
distinguished,  namely,  the  actual  acidity  of  the  soil  moisture  due 
to  the  presence  of  acids,  the  latent  acidity  developed  in  the  presence 
of  solutions  of  neutral  salts  due  to  base  exchange  whereby  salts 
of  iron  and  aluminium  appear  in  the  soil  extract  and  produce 
acidity  by  hydrolysis,  and  the  latent  acidity  developed  in  the 
presence  of  salts  of  weak  acids  and  strong  bases  where  the  base 
is  absorbed  by  the  soil  colloids  and  the  acid  remains  in  the  extract. 
The  greatest  acidity  is  found  in  the  latter  case  and  is  not  considered 
as  of  importance  from  a  plant  physiological  point  of  view.  The 
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three  types  of  acidity  for  a  number  of  soils  as  measured  by  the 
titratable  acidity  and  by  the  PH  were  compared.  Whilst  the 
results  show  a  general  agreement,  the  order  of  acidity  is  not  quite 
consistent  between  the  three  series.  Experiments  with  seedlings 
grown  in  sand  cultures  with  the  addition  of  varying  amounts  of 
sulphuric  acid  in  the  water  supplied  show  that  cereals  have  differing 
toleration.  Oats  showed  the  greatest  toleration  of  acidity,  whilst 
wheat  was  the  most  sensitive.  In  the  case  of  oats,  a  concentration 
of  0*05%  of  sulphuric  acid  was  required  to  produce  injury.  The 
effect  on  the  titratable  latent  acidity  of  the  soil  extract  of  the 
previous  addition  of  varying  amounts  of  sulphuric  acid  is  shown 
by  curves  giving  the  relation  between  the  amount  of  sulphuric 
acid  added  and  the  titratable  latent  acidity  of  the  soil  extract. 
The  curves  for  soils  treated  with  sodium  acetate  show  higher  acidities 
than  in  the  case  of  soils  treated  with  potassium  chloride.  In  the 
case  of  the  potassium  chloride  series,  the  amount  of  sulphuric 
acid  required  to  produce  a  titratable  acidity  in  the  extract  sufficient 
to  cause  injury  (as  shown  by  the  sand  culture  experiments)  gives 
an  expression  for  the  amount  of  added  acid  which  will  produce 
harmful  effects  on  plant  growth.  Results  obtained  with  sodium 
acetate  and  similar  salts  are  not  regarded  as  trustworthy  criteria 
as  to  the  acidity  of  the  soil  for  plant  physiological  purposes.  From 
the  differing  tolerations  of  plants  to  acidity,  the  acceptance  of 
any  particular  degree  of  acidity,  measured  as  Pn,  as  critical  is  not 
to  be  recommended.  Soil  acidity  must  be  considered  in  relation 
with  the  manurial  treatment.  Soils  may  have  little  active  acidity, 
but  marked  latent  acidity.  With  such  soils  no  injurious  effect 
due  to  acidity  is  observable  unless  dressings  of  salts  such  as  potass¬ 
ium  chloride  are  given.  G.  W.  R. 

Displacement  Method  for  Obtaining*  Soil  Solution.  F.  W. 

Parker  {Science,  1921,  54,  438 — 439). — The  method,  which  is 
essentially  that  of  Itscherekov  {J.  expt .  Landw.  [Russia],  1907,  8), 
consists  in  displacing  the  soil  solution  from  soil  packed  in  brass 
or  glass  cylinders,  by  means  of  ethyl  alcohol.  The  latter,  as  it 
percolates  through  the  soil,  displaces  some  of  the  soil  solution  which 
forms  a  zone  of  saturation  below  the  alcohol ;  this  zone  increases 
in  depth  as  it  is  continually  forced  downwards  by  the  alcohol,  and 
is  ultimately  delivered  free  from  alcohol.  From  35  to  75%  of 
the  soil  solution  may  be  obtained  by  this  method.  Successive 
portions  of  the  displaced  solution  have  the  same  composition,  and 
the  results  indicate  that  the  true  soil  solution  is  secured. 

A.  A.  E. 

Basic  Exchange  in  Soils.  Von  Nostitz  {Mitt.  deut.  landw. 
Ges.,  1921,  36,  608 — 610). — A  review  of  the  present  state  of  know¬ 
ledge  regarding  absorption  and  basic  exchange  in  soils,  with  par¬ 
ticular  reference  to  the  work  of  Ramann  (A.,  1917,  ii,  468 ;  1919, 
i,  615;  ii,  154;  1920,  ii,  257),  which  is  of  importance  inasmuch 
as  permutite-like  hydrated  aluminium  silicates  are  fairly  widely 
distributed  in  soils.  The  author  has  shown  that  even  crystalline 
silicates  such  as  mica  and  felspar  can  to  a  certain  extent  exchange 
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their  potash  for  other  bases ;  thus  excessive  liming  may  cause 
potash  impoverishment.  Certain  soils  can  be  deprived  of  all  basic 
elements  by  repeated  treatment  with  ammonium  nitrate ;  after 
treatment  of  such  a  soil  with  a  solution  containing  ammonium, 
calcium,  and  magnesium  salts,  plants  die  soon  after  germination 
with  typical  symptoms  of  potash-hunger,  whereas  appropriate 
addition  of  potassium  salts  restores  the  fertility. 

Chemical  Abstracts. 

The  Nature  of  certain  Aluminium  Salts  in  the  Soil  and  their 
Influence  on  Ammonification  and  Nitrification.  Irving  A. 
Denison  (Soil  Science ,  1922,  13,  81 — 106). — By  the  analysis  of 
dialysed  extracts  from  some  acid  soils,  it  is  shown  that  the  soluble 
aluminium  in  soils  is  not  in  the  form  of  salts  but  of  colloidal  alumin¬ 
ium  hydroxide.  Increased  hydrogen-ion  concentration  brought 
about  by  the  formation  of  mineral  acids,  by  adsorption  of  basic 
ions  from  salts,  may  ultimately  produce  soluble  aluminium  salts. 
The  presence  of  soluble  aluminium  salts  is  the  result  rather  than 
the  cause  of  soil  acidity.  Ammonification  is  stimulated  by 
aluminium  salts,  but  nitrification  suffers  a  temporary  check. 
Calcium  carbonate  is  the  most  effective  agent  for  the  removal  of 
soluble  aluminium  salts  from  soils.  A.  G.  P. 

Substances  Dissolved  in  Rain  and  Snow.  Sherman 
Schaefer  (Chem.  News ,  1922,  124,  35 — 36). — Forty-five  samples 
of  rain  and  snow  which  fell  between  August  18th,  1920,  and  June 
1st,  1921,  have  been  analysed.  The  deposits  consisted  of  18*14  in. 
of  rain  and  34*0  in.  of  snow,  which  fell  in  Mount  Vernon,  Iowa. 
During  the  period  0*60126  lb.  of  nitrates,  0*03985  lb.  of  nitrites, 
1*48045  lb.  of  free  ammonia,  1*16022  lb.  of  albuminoid  ammonia, 
34*43179  lb.  of  chlorides,  and  102*08035  lb.  of  sulphates  calculated 
as  S03,  fell  per  acre.  Generally,  the  author  finds  no  seasonal  change 
in  the  amount  of  these  substances  deposited.  The  nitrates  had  an 
average  value  of  0*3  per  million  of  rain  with  a  maximum  of  1*0  per 
million,  the  average  for  the  nitrites  was  0*0033  per  million  with  a 
maximum  of  0*03  per  million;  free  ammonia  had  an  average  of 
0*67  and  a  maximum  of  2*1  per  million,  whilst  the  average  for 
albuminoid  ammonia  was  0*38  and  the  maximum  2*0  per  million. 
The  chlorides  had  an  average  of  10*1  and  a  maximum  of  49*7  per 
million.  It  is  shown,  from  an  analysis  of  the  sodium  and  potassium 
in  the  chloride,  that  these  do  not  come  from  ocean  spray,  but 
probably  from  coal  smoke.  The  average  for  the  sulphates  was 
29*9  and  the  maximum  101*2  per  million.  Sulphites  were  also 
estimated,  seven  samples  showed  no  sulphite,  whilst  the  remaining 
samples  had  an  average  of  1*43  parts  per  million  with  a  maximum 
of  1*8  per  million.  The  total  nitrogen  which  fell  in  this  period  was 
3*28178  lb.  per  acre  and  consisted  of  5*74%  nitric  acid,  0*51% 
nitrous  acid,  and  93*73%  ammonia.  J.  F.  S. 
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Natural  System  of  Carbon  Compounds.  II.  Empirical 
and  Rational  Allologous  Series  and  their  Graphical  Repre¬ 
sentation  as  a  System.  Herman  Decker  ( Helv .  Chim.  Acta , 
1922,  5,  285 — 299;  cf.  this  vol.,  i,  417).— Series  of  compounds 
are  termed  allologous  when  the  formulae  of  members  conform  to 
a  general  expression.  The  special  type  of  allology  in  which  the 
formulae  of  compounds  differ  by  (CH2)n,  is  termed  empirical  homo¬ 
logy.  These  definitions,  however,  permit  the  inclusion  in  one  class 
of  structurally  different  compounds.  Rational  homology,  exhibited 
by  compounds  the  interconversion  of  which  may  be  conceived 
by  addition  or  removal  of  *CH2*  groups,  may  be  direct  or  indirect, 
according  as  the  relationship  is  analogous  to  that  of  direct  descent 
or  of  cousinship  in  human  genealogy.  Irrational  homology, 
exemplified  by  the  acetylenes  and  the  allylenes,  is  specially  frequent 
among  aromatic  compounds.  Among  hydrocarbons,  GwHm,  the 
following  types  of  rational  allology  (of  which  the  respective  series 
equations  are  indicated)  are  at  present  distinguishable  : — homologues 
— paraffins  (n— m/2 +1=0),  ethylenes  (n—m\ 2=0),  acetylenes 
(n—mj 2—1=0),  benzene  homologues  (n— m/2— 3=0),  naphthalene 
homologues  (n— m/2— 6=0) ;  centrologues— acetylene,  benzene,  .  .  . 
(n—m= 0);  phenylogues — benzene,  diphenyl,  .  .  .  (n— 3/2m+3=0), 
toluene,  diphenylm ethane,  .  .  .  (n—  3/2m+ 5=0),  ethylbenzene,  di- 
phenylethane,  .  .  .  (n— 3/2w+7=0) ;  benzologues — benzene,  naph¬ 
thalene,  .  .  .  (n— 2m+6=0),  diphenyl,  phenylnaphthalene,  .  .  . 
(n~~ 2ra+8=0),  pyrene,  isoperilene,  .  .  .  (w— 2w+4=0) ;  and  peri- 
logues — naphthalene,  pyrene,  .  .  .  (n— 3m+14=0) ;  anthracene, 
perilene,  .  .  .  (n— 3m+16=0).  The  series  equations  show  that 
each  of  these  may  be  represented  by  straight  lines,  of  which  the 
angle  of  inclination  to  the  w-axis  is  termed  the  specific  constant 
of  the  type.  The  discussion  of  the  results  of  this  mode  of  repre¬ 
sentation  does  not  lend  itself  to  abstraction.  J.  K. 

Some  Compounds  of  Bivalent  Carbon.  Alfred  Gillet  (Bull. 
Boc.  chim .  Belg .,  1922,  31,  126 — 131 ;  cf.  this  vol.,  i,  213). — A 
development  of  the  theory  put  forward  in  the  previous  paper. 
Various  data  are  tabulated  and  the  conclusion  is  drawn  that,  of 
all  the  known  saturated  isomerides,  the  compound  which  is  most 
closely  related  in  formula  to  the  corresponding  unsaturated 
compound  differs  least  in  boiling  point  from  the  latter.  Some 
connexion  between  these  differences  and  their  variations  in  various 
series  of  compounds  is  deduced.  H.  J.  E. 

Oxidation  of  Aliphatic  Hydrocarbons  with  Nitrogen  Per¬ 
oxide.  II.  Ch.  GrInacher  and  P.  Schaufelberger  (Helv. 
Chim.  Acta ,  1922,  5,  392 — 395 ;  cf.  A.,  1921,  i,  2). — Neither  palmitic 
nor  stearic  acid  could  be  detected  among  the  acids  obtained  by 
the  oxidation  of  paraffin  (m.  p.  50 — 52°)  with  nitrogen  peroxide 
vol.  exxir.  i.  t 
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(cf.  Bergmann,  A.,  1918,  i,  285).  The  main  fraction,  b.  p.  240 — 
300° /23  mm.,  of  the  esterification  product  of  the  acid  mixture 
furnished  an  ester ,  leaflets,  m.  p.  40*5°,  from  which  a  saturated 
acid ,  C22H4402,  leaflets,  m.  p.  59 — 60°,  was  obtained.  Since  these 
are  not  the  properties  of  behenie  acid,  the  new  acid  must  contain 
a  branched  chain  structure,  and  it  is  concluded  that  paraffin 
contains  considerable  quantities  of  hydrocarbons,  other  than 
normal.  From  a  fraction,  b.  p.  90 — -135°/12  mm.,  of  the  esterified 
product,  a  lithium  salt,  C14H2703Li,  was  obtained,  corresponding 
with  a  saturated  liquid  hydroxy-acid,  probably  naphthenic  acid  or 
containing  a  branched  chain  structure.  Another  fraction,  b.  p. 
135 — 155°/ 12  rum.,  similarly  furnished  a  lithium  salt,  C15H2903Li, 
also  derived  from  an  analogous  hydroxy-acid.  J.  K. 

Preparation  of  Fatty  Acids,  Aldehydes,  and  Ketones  from 
Mineral  and  Tar  Oils.  Carl  Harries  (D.R.-P.  339562;  from 
Chem.  Zentr.}  1921,  iv,  1222). — The  raw  oils  before  oxidation  with 
ozone  are  treated  with  liquid  sulphur  dioxide  to  remove  the  portions 
soluble  therein.  For  example,  the  tar  from  bituminous  coal  is 
treated  with  liquid  sulphur  dioxide,  whereby  strongly  unsaturated 
compounds  are  removed,  less  unsaturated  compounds  with  double 
linkings  remaining  behind  in  the  residue.  This  is  cooled  to  the 
point  of  partial  solidification  and  the  portion  remaining  liquid, 
the  so-called  “  Schwitz  ”  oil,  is  run  off  and  fractionated  with 
steam.  The  fraction  between  100  and  250°/10  mm.  is  treated  with 
ozone  until  the  increase  in  weight  amounts  to  8 — -12%.  The 
oxidised  oil  is  then  treated  with  superheated  steam  to  decompose 
the  peroxides  formed  and  the  acids  are  separated  from  the  un¬ 
attacked  portion  by  hot  concentrated  potassium  hydroxide.  The 
resultant  soaps  are  separated  from  the  oil  by  treatment  with 
superheated  steam.  The  soaps  thus  obtained  on  hydrolysis  give 
principally  palmitic  and  stearic  acids.  The  material  after  the 
removal  of  the  soaps  still  contains  unsaturated  compounds  and 
the  portion  containing  aldehydes  is  again  treated  with  ozone, 
steam,  and  potassium  hydroxide,  whereby  aldehydes  are  con¬ 
verted  into  acids.  The  yield  of  fatty  acids,  for  the  most  part 
crystalline,  amounts  to  about  18 — 20%  of  the  Schwitz  oil.  In 
order  to  obtain  aldehydes  and  ketones,  the  ozonised  material 
after  treatment  with  steam  is  shaken  with  sodium  hydrogen  sulphite 
and  the  aldehydes  and  ketones  are  recovered  by  way  of  the  bi¬ 
sulphite  compounds.  A  large  number  of  aldehydes  and  ketones 
are  obtained  boiling  over  a  large  range.  A  yield  of  aldehydes  and 
ketones  up  to  80%  may  be  obtained  if  the  ozonides  are  treated 
with  sodium  hydrogen  sulphite  or  potassium  ferrocyanide  in  the 
presence  of  potassium  hydrogen  sulphate.  The  residual 4 4  Schwitz  ” 
oil  after  treatment  with  sulphuric  acid  is  no  longer  oxidisable  and 
has  m.  p.  —6°  to  1°,  according  to  origin;  b.  p.  280 — 350° /760  mm. 

G.  W.  R. 

Preparation  of  Diolefines  and  Polymerisation  Products 
Thereof.  H.  Otto  Traun’s  Forschungslaboratorium  (Brit.  Pat. 
156116). — Diolefines  are  obtained  by  heating  together  for  a  suitable 
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time  under  pressure  at  a  sufficiently  high  temperature  molecular 
quantities  of  acetylene  and  ethylene  hydrocarbons  in  presence 
or  absence  of  a  catalyst,  for  example,  anhydrous  alkali  hydroxides, 
and  if  either  the  pressure  or  temperature  or  time  of  interaction  be 
increased  polymerisation  products  of  the  diolefines  are  obtained 
in  a  single  operation.  For  example,  a  mixture  of  acetylene  and 
propylene  in  approximately  molecular  proportions  is  forced  into 
a  thick- walled  spiral  or  autoclave  at  3—15  atmos.  pressure 
and  heated  at  350 — 450°.  The  spiral  is  provided  with  a  non¬ 
return  inlet  valve  and  an  outlet  valve  which  can  be  regulated  to 
release  the  gases  at  any  desired  pressure.  The  escaping  gases  are 
cooled  and  the  diolefine  condenses,  unchanged  gas  being  recircu¬ 
lated  through  the  apparatus.  By  using  an  indifferent  gas  as  a 
diluent  to  increase  the  pressure  to,  say,  30  atmos.  the  yield  of 
diolefine,  in  the  present  instance  isoprene,  can  be  increased  to 
85%  of  the  theoretical.  When  the  operation  is  performed  in  an 
autoclave  and  the  heating  is  continued  for  ten  to  fifteen  hours 
at  55 — 65  atmos.  pressure  the  diolefine  undergoes  polymerisation 
to  rubber-like  substances  together  with  intermediate  products 
which  can  be  utilised  as  varnish  and  turpentine  substitutes. 

G.  F.  M. 

Preparation  of  Diolefines  and  Derivatives  Thereof.  H.  Otto 
Traun’s  Forschungslaboratorium  (Brit.  Pat.  156122). — Halogen- 
ated  derivatives  of  diolefines  are  obtained  by  the  pyrogenetic  decom¬ 
position  of  hydrocarbons  such  as  turpentine,  dipentene,  or  limonene 
in  presence  of  halogens  or  hydrogen  haloids,  the  reactions  being 
accelerated  by  catalysts  such  as  silicon  alloys,  silicates,  or  metallic 
platinum.  Similar  diolefine  derivatives  are  also  produced  by  the 
chlorination  of  pentane  or  isopentane  at  600 — 800°.  From  these 
stable  derivatives  the  unstable  diolefines  may  readily  be  obtained 
as  required  for  use  by  splitting  off  hydrogen  haloid.  By  way  of 
example,  a  mixture  of  equal  volumes  of  benzene  and  limonene 
vapours  and  hydrogen  chloride  is  passed  through  a  ferro-silicon 
tube  heated  at  550 — 600°,  or,  alternatively,  a  mixture  of  1  vol.  of 
gasolene  vapour  (b.  p.  40 — 45°)  and  4  vols.  of  chlorine  is  similarly 
treated  at  600 — 800°,  and  the  chlorinated  products,  consisting 
mainly  of  dichloropentanes,  are  led  into  a  suitable  water-cooled 
condenser  and  collected.  The  yield  of  compounds  from  which 
diolefines  suitable  for  caoutchouc  synthesis  can  be  obtained  amounts 
to  60 — 80%  of  the  theoretical.  G.  F.  M. 

Compounds  of  Acetylene  with  Silver  Phosphate  and  Silver 
Arsenate.  P.  Benedict  Oberdoerfer  and  J.  A.  Nieuwland 
(J.  Amer.  Chem.  Soc .,  1922,  44,  837 — 840). — The  formula  assigned 
to  their  acetylene  silver  phosphate  compound  by  Nieuwland  and 
Maguire  (A.,  1906,  ii,  721)  is  now  shown  to  be  incorrect.  The 
substance  which  they  analysed  contained  small  amounts  of  water 
and  free  phosphoric  acid.  Analytical  results  from  the  carefully 
purified  substance  give  the  following  formula  to  the  compound, 
6(Ag-C:CH),Ag2HP04. 

An  acetylene  silver  arsenate  has  also  been  prepared  by  the  same 
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method,  and  the  analytical  data  point  to  the  constitution 
2(H3As04),Ag3As04,4C2Ag2.  Its  properties  are  similar  to  those  of 
acetylene  silver  phosphate  (loc.  cit.).  W.  G. 

The  Interaction  of  Methyl  Iodide  and  Potassium  Plumbite. 

J.  G.  F.  Druce  (Chem.  News ,  1922,  124,  215—217;  cf.  A.,  1920, 
i,  426). — Contrary  to  the  behaviour  of  alkaline  solutions  of  stannous 
hydroxide,  it  is  shown  that  no  organo -metallic  compounds  are 
obtained  with  potassium  plumbite  and  methyl  iodide.  The  con¬ 
stitutional  formulae  of  the  potassium  hydrogen  plumbites  and 
stannites  are  discussed.  W.  E.  G. 

Preparation  of  Vinyl  Compounds  and  Polymerisation 
Products  Thereof.  H.  Otto  Traun’s  Forschungslaboratorium 
(Brit.  Pat.  156117). — The  addition  of  hydrogen  haloids,  methyl 
haloids,  or  organic  carboxylic  acids  to  acetylene  hydrocarbons 
takes  place  smoothly  and  rapidly  at  100 — 120°  under  a  pressure 
of  1 — 2  atmos.  By  increasing  the  pressure  and  by  raising  the 
temperature  when  all  the  acetylene  is  absorbed,  polymerisation 
products  of  the  vinyl  esters  are  obtained  without  the  necessity  of 
isolating  the  intermediate  product.  Although  the  reactions  pro¬ 
ceed  quite  satisfactorily  without  catalysts,  they  can  be  accelerated 
if  desired  by  the  addition  of  small  amounts  of  certain  metals  or 
metallic  compounds  (other  than  mercury  compounds,  the  use  of 
which  is  already  known,  and  involves  troublesome  regeneration 
processes)  such  as  magnesium,  tin,  or  copper,  or  their  compounds, 
iodine,  hydriodic  acid,  boron  compounds,  or  organic  acid  anhydrides. 
If  the  acetylene  is  diluted  with  an  inert  gas  such  as  nitrogen,  or 
with  benzene  or  petroleum  vapour,  the  pressures  can  be  increased 
to  10 — 15  atmos.  or  more  and  the  reaction  correspondingly  accelerated 
without  risk  of  explosion  of  the  acetylene.  Examples  :  (1)  40  parts 
of  allylene  and  36 — 38  parts  of  dry  hydrogen  chloride  are  heated 
at  120°  at  1 — 2  atmos.  pressure  for  ten  to  twenty -four  hours. 
Yields  of  80 — 85%  of  p-chloropropylene  and  10 — -15%  of  another 
chloro- compound  are  formed,  and  the  former  can  be  completely 
polymerised  by  further  heating  at  150 — 200°.  The  polymerisation 
is  accelerated  by  increasing  the  pressure  to,  say,  15  atmos.  by  the 
introduction  of  nitrogen.  The  polymerisation  product  can  be 
employed  for  the  preparation  of  varnishes,  or  can  be  transformed 
into  rubber-like  substances  by  the  removal  of  the  halogen  by  the 
action,  for  example,  of  sodium,  calcium,  or  magnesium  in  presence 
of  an  inert  organic  liquid.  (2)  Twenty-six  to  twenty-eight  parts 
of  acetylene  are  gradually  introduced  into  a  mixture  of  50  parts 
of  acetic  acid  and  1  part  of  acetic  anhydride.  The  mixture  is 
heated  at  40 — 60°  and  the  pressure  raised  to  5  atmos.  by  the  intro¬ 
duction  of  nitrogen.  The  product  consists  of  75  parts  of  vinyl 
acetate  and  3 — 5  parts  of  ethylidene  diacetate.  If  the  temperature 
is  then  increased  to  120 — 200°  and  the  pressure  to  10  atmos.  or 
more,  the  esters  are  polymerised  to  products  which  vary  in  con¬ 
sistence  from  semi-liquids  to  more  or  less  tough  solids,  according 
to  the  extent  to  which  the  polymerisation  is  allowed  to  proceed. 

G.  F.  M. 
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Preparation  of  Vinyl  Haloids.  H.  Otto  Track's  Forschungs- 
laboratorium  (Brit.  Pat.  156120). — Vinyl  haloids  are  obtained  in 
good  yield  without  the  intermediate  isolation  and  purification  of 
acetylene  by  the  action  of  concentrated  aqueous  hydrogen  haloids 
at  60—95°  on  calcium  carbide  in  the  presence  of  a  catalyst,  pre¬ 
ferably  a  mixture  of  a  mercury  and  a  copper  salt.  The  reaction 
occurs  without  catalysts  if  the  pressure  is  increased  above  atmo¬ 
spheric,  but  some  of  the  vinyl  haloid  is  polymerised  under  these 
conditions.  The  vinyl  chloride  distils  off  as  it  is  formed,  and  if 
a  stream  of  hydrogen  chloride  is  passed  through  the  reaction  mixture 
during  the  operation  the  yield  is  almost  quantitative.  Small 
quantities  of  zinc,  aluminium,  or  tin  chlorides  accelerate  the 
addition  of  hydrogen  chloride  to  the  nascent  acetylene,  but  ferric 
chloride  accelerates  the  reaction  in  the  direction  of  the  formation 
of  dichloroacetaldehyde.  G.  F.  M. 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  II.  Action  of  Hydrazine  on  Nitrogen-Halogen 
Compounds  and  on  Bromomalonic  Esters.  Edmund  Langley 
Hirst  and  Alexander  Killen  Macbeth  (T.,  1922,  121,  904 — 
911). 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  I.  Titanium  Reductions  of  Substituted  Nitro- 
paraffins.  Thomas  Henderson  and  Alexander  Killen 
Macbeth  (T.,  1922,  121,  892—903). 

The  Surface  Tension  of  Mixtures  of  Alcohol  and  Water  at 

25°.  Louis  Leighton  Bircumshaw  (T.,  1922,  121,  887—891). 

Co-ordination  Forms  of  Glycerides.  I.  Klimont  ( Oesterr . 
Chem.  Zlg.y  1922,  25,  63 — 64). — A  reply  to  Grim  (this  vol.,  i, 
420).  II.  W. 

Properties  of  Mixtures  of  Ethyl  Ether,  Sulphuric  Acid, 
and  Water.  James  Robert  Pound  (T.,  1922,  121,  941 — 945). 

Preparation  of  Alkyl  Sulphates.  Henry  Dreyfus  (Brit. 
Pat.  177189). — Ethyl  sulphate  or  its  homologues  are  obtained  by 
heating  alkali  pyrosulphates  (2  mols.)  or  chlorosulphonates  (2  mols.) 
with  ethyl  alcohol  or  ethyl  ether  or  their  homologues  (2  mols.) 
and  after  four  to  five  hours,  distilling  off  the  ester,  preferably  in 
a  vacuum.  Alternatively,  the  alcohol  vapours  may  be  passed  over 
sodium  pyrosulphate  heated  at  150°  in  a  vacuum,  whereby  ethyl 
sulphate  together  with  unchanged  alcohol  distils  off  as  fast  as  it 
is  formed.  G.  F.  M. 

Preparation  of  Vinyl  Sulphuric  Acid  and  Homologues 
thereof.  H.  Otto  Traun's  Forschungslaboratorium  (Brit.  Pat. 
156121). — Vinyl  sulphuric  acid  is  formed  almost  quantitatively 
according  to  the  equation  CH:CH+H2S04=CH2ICH*S03* OH,  when 
cold  anhydrous  sulphuric  acid  (96  parts)  is  gradually  saturated, 
at  temperatures  below  0°,  with  26  to  28  parts  of  acetylene  at 
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2  to  5  atmos.  pressure,  preferably  in  presence  of  small  quantities 
of  a  catalyst  such  as  mercuric  sulphate.  Homologues  of  acetylene 
can  be  used  in  a  similar  way.  G.  F.  M. 

Trimethylene  Dinitrate.  F.  Blechta  (Z.  ges.  Schiess-Spreng- 
stoffw.y  1922,  17,  57 — 58). — Pure  trimethylene  glycol  (b.  p.  211 — 
212°/741  mm.,  d 15  1*054)  was  nitrated  in  Schlogel’s  apparatus, 
the  composition  of  the  mixed  acids  being  nitric,  25*26%,  sulphuric, 
66*55%,  water,  8*19%.  Ten  grams  of  the  glycol  were  slowly 
dropped  into  200  grams  of  mixed  acids  cooled  to  8°  with  violent 
agitation.  The  increase  of  temperature  was  much  greater  than 
in  the  nitration  of  glycerol,  and  drops  hanging  from  the  funnel 
on  being  splashed  with  the  acids  ignited  regularly.  The  nitrate 
obtained  was  washed  with  cold  water,  2  %  sodium  carbonate 
solution,  and  finally  several  times  with  cold  water  and  dried  to 
constant  weight  in  a  vacuum  over  sulphuric  acid.  The  nitrogen 
content  was  16*7%  (theoretical,  16*87%).  The  product  was 
similar  to  glyceryl  nitrate  but  less  viscous;  d 15  1*408.  It  was 
miscible  in  all  proportions  with  methyl  alcohol,  ether,  chloroform, 
benzene,  or  acetone,  only  slightly  soluble  in  carbon  bisulphide, 
solubility  in  96%  ethyl  alcohol  1  :  5,  solubility  in  water  at  20° 
1  :  410.  No  signs  of  crystallisation  occurred  on  cooling  for  three 
hours  at  — 20°.  Tested  by  Abel’s  method  at  83°,  it  showed  slightly 
less  stability  than  glyceryl  nitrate.  Its  sensitiveness  to  impact 
is  the  same  as  that  of  the  latter.  H.  C.  R. 

Symmetrical  Dibromopivalic  Acid  and  1 -Me thylci/c Jo- 
propane -1 -carboxylic  acid.  Moritz  Kohn  and  Anissim 
Mendelewitsch  ( Monatsh .,  1921,  42,  227 — 244). — Symmetrical 
dibromopivalic  acid  and  from  it  dihydroxypivalic  acid  were 
synthesised  by  the  following  steps.  Two  mols.  of  formaldehyde 
and  1  mol.  of  propaldehyde  were  condensed  in  aqueous  potassium 
hydroxide  to  dihydroxy- aa-dimethylpropaldehyde,  which  was 
converted  into  its  oxime.  The  oxime,  which  readily  decomposes 
on  heating,  was  boiled  with  excess  of  acetic  anhydride  whereby 
it  was  converted  into  diacetoxypivalonitrile.  By  heating  in  a 
sealed  tube  at  125 — 130°  for  twenty  hours  with  saturated  hydro- 
bromic  acid,  the  nitrile  was  converted  into  dibromopivalic  acid , 
CMe(CH2Br)2*C02H,  m.  p.  56 — 58°,  crystallising  from  light  petrol¬ 
eum  in  rhombic  pyramids  [a  :  b  :  c=0*8949  :  1  :  0*7789],  d  2*078. 
By  boiling  with  lead  oxide  and  water,  the  dibromopivalic  acid  was 
converted  into  dihydroxypivalic  acid ,  m.  p.  179 — 182°,  crystallising 
from  water  in  small,  acute  rhombohedra  or  tetrahedra  belonging 
to  the  trigonal-pyramidal  class  of  the  rhombohedral  system, 
\a  :  c~  1  :  1*2549],  d  1*329.  The  product  obtained  by  Koch  and 
Zerner  (A.,  1901,  i,  633),  m.  p.  163 — 164°,  was  evidently  impure. 

Methyl  dibromopivalate  has  b.  p.  229 — 231°.  Methyl  dihydroxy- 
pivalate  was  prepared  by  alkylating  dihydroxypivalic  acid  with 
diazomethane.  It  forms  apparently  rhombic,  very  deliquescent 
prisms,  m.  p.  40 — 45°,  b.  p.  145°/20 — 22  mm. 

By  reduction  of  the  methyl  ester  of  dibromopivalic  acid  in  methyl 
alcohol  with  zinc  dust,  methyl  l-methyleyelopropane-l-carboxylate 
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was  formed;  it  is  a  colourless,  mobile  liquid,  b.  p.  121 — 123°, 
with  a  camphor-like  odour.  The  free  acid  crystallises  from  water 
in  spear-shaped  crystals,  m.  p.  28 — 31°,  b.  p.  183 — 185°/762  mm. 
The  calcium  salt,  (C5H702)2Ca,  crystallises  in  flat,  rhombic  needles ; 
the  silver  salt,  C5H702Ag,  forms  thin  needles  or  leaflets,  apparently 
rhombic.  E.  H.  R. 

Behaviour  of  Crotonic  Acid  in  Ultra-violet  Light.  II. 

R.  Stoermer  and  E.  Robert  (Ber.,  1922,  55,  [B],  1030—1040; 
cf.  Stoermer  and  Stockmann,  A.,  1914,  i,  925). — It  has  been  found 
previously  that  the  transformation  of  crotonic  into  isocrotonic 
acid  under  the  influence  of  the  light  from  a  Uviol  lamp  could  not 
be  established  with  certainty.  By  the  use  of  the  more  powerful 
Heraus  lamp,  this  transformation  has  been  shown  to  occur  to  a 
small  extent ;  on  one  occasion,  it  was  found  possible  to  isolate 
pure  ^ocrotonic  acid  from  the  product,  but,  in  general,  the  sub¬ 
stance  is  separated  as  the  corresponding  amide.  The  experiments 
are  rendered  difficult  by  the  restricted  range  of  solvents  available 
and  the  marked  resinification  which  usually  occurs,  but  is  least 
obvious  in  toluene. 

Under  the  influence  of  ultra-violet  light,  aniline  and  ammonia 
are  very  readily  added  at  the  double  bond  of  ocp -unsaturated  acids. 
Thus  crotonic  acid  and  aniline  give  mainly  p-anilinobutyric  acid 
and  anilinobutyranilide  with  minor  amounts  of  croton-  and  iso - 
croton-anilides,  whereas  the  chief  products  with  ammonia  are 
p-aminobutyric  acid  and  iminodibutyric  acid,  and,  in  addition, 
very  small  quantities  of  crotonamide.  Crotonic  acid  and  jp-tolu- 
idine  give  P-^-toluidinobutyric  acid,  which  could  not  be  caused  to 
crystallise  and  was  therefore  analysed  as  its  ethyl  ester,  b.  p.  186 — • 
188°/30  mm. ;  the  latter  yields  a  hydrochloride  which  crystallises 
with  difficulty. 

Acetic,  propionic,  and  (to  a  less  extent)  benzoic  acids  are  con¬ 
verted  into  their  anilides  when  mixed  with  aniline  and  exposed 
to  the  light  of  the  Heraus  lamp ;  the  action  is  shown  to  be  due  to 
the  radiation  and  not  to  the  temperature  of  the  lamp.  The  forma¬ 
tion  of  amides  takes  place  with  considerably  greater  difficulty. 

H.  W. 

Erucic  Acid  and  Erucic  Anhydride.  II.  D.  Holds  and 
C.  Wilke  (Z.  angew.  Chem .,  1922,  35,  186 — 187 ;  cf.  this  vol.,  i, 
217). — Historical.  The  authors  give  an  account  of  attempts  by 
earlier  workers  to  isolate  pure  erucic  acid  from  rape  oil,  the  suc¬ 
cessful  conclusion  of  which  in  their  hands  has  been  already 
described  ( loc .  cit.).  G.  F.  M. 

So-called  Rapic  Acid.  Alfred  Grabner  ( Monatsh .,  1921, 
42,  287 — 292). — The  acid  known  as  rapic  acid  was  first  isolated 
by  Reimer  and  Will  (A.,  1887,  1030)  and  was  shown  by  Zellner 
to  have  the  formula  C18H3402  (A.,  1896,  i,  592)  and  to  be  probably 
an  isomeride  of  oleic  acid.  It  has  now  been  submitted  to  detailed 
comparison  Vith  oleic  acid  and  shown  to  be  identical  therewith. 

E.  H,  Rt 
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Action  of  Thionyl  Chloride  on  a -Hydroxy-acids.  E.  E. 

Blaise  and  (Mlle)  Montagne  ( Compt .  rend .,  1922,  174,  1173 — 
1174). — Thionyl  chloride  reacts  with  glycollic  acid,  giving  two 
products,  namely,  Chlorosulphonylacetyl  chloride ,  S02C1*CH2*C0C1, 
b.  p.  78 — 82°/16  mm.,  and  chloroacetoxyacetyl  chloride , 

CH2C1-C0*0-CH2*C0C1, 

b.  p.  99 — 101°/17  mm.  The  former  compound  is  very  unstable, 
and  on  heating  at  180°  it  decomposes,  giving  sulphur  dioxide  and 
chloroacetyl  chloride.  It  is  also  decomposed  by  water  or  methyl 
alcohol.  With  aniline,  it  gives  glycollanilide  sulphite , 

S0(0*CH2*C0*NHPh)2, 

m.  p.  140 — 141°.  This  sulphite  also  loses  sulphur  dioxide  when 
heated,  giving  glycollanilide,  which,  with  thionyl  chloride,  regen¬ 
erates  the  sulphite.  Chloroacetoxyacetyl  chloride  gives  with 
aniline  an  anilide ,  m.  p.  119°.  W.  G. 

Oxidation  of  Dihydroxystearic  Acid.  Yoshihiko  Asahina 
and  Yoshitoyo  Ishida  ( J .  Pharm.  Soc.  Japan ,  1922,  171 — 179).— 
Azelaic  and  w-nonoic  acids  are  readily  prepared  from  dihydroxy¬ 
stearic  acid  by  oxidation.  One  part  of  dihydroxystearic  acid 
(obtained  by  oxidation  of  oleic  acid  with  potassium  permanganate 
in  potassium  hydroxide  solution)  is  added  to  a  mixture  of  2  parts 
of  crystallised  sodium  di  chromate  and  25  parts  of  25%  sulphuric  acid, 
and  gradually  heated  on  an  oil- bath  until  the  temperature  has  risen 
to  80°;  the  mixture  is  then  distilled  with  steam,  the  temperature 
of  the  bath  being  maintained  at  110 — 120°.  The  distillate  is 
saturated  with  sodium  chloride,  extracted  with  ether,  and  rectified, 
when  w-nonoic  acid  of  b.  p.  150°/20  mm.  is  obtained.  The  non¬ 
volatile  residue  is  filtered  while  hot.  On  cooling  the  filtrate, 
impure  azelaic  acid  crystallises.  It  is  dissolved  in  concentrated 
sodium  carbonate,  or,  better,  sodium  hydroxide  solution,  boiled 
until  the  accompanying  coloured  compound  is  destroyed,  filtered, 
acidified,  and  crystallised,  when  white  leaves,  m.  p.  128 — 132°, 
are  obtained.  From  504  grams  of  dihydroxystearic  acid,  202*5 
grams  of  azelaic  acid  and  130  grams  of  w-nonoic  acid  were 
obtained. 

By  the  same  method,  89  grams  of  azelaic  acid  and  41*5  grams 
of  heptoic  acid  were  prepared  from  480  grams  of  the  trihydroxy- 
stearic  acid  obtained  from  ricinolic  acid  by  oxidation  with  potassium 
permanganate.  K.  K. 

The  Hydrolysis  of  the  Mono-  and  Di-ethyl  Esters  of  Diethyl- 
malonic  Acid.  Philippe  Dumesnil  (Bull.  Soc.  chim .,  1922, 
[iv],  31,  320 — 324;  cf.  A.,  1921,  i,  391). — The  author  has  repeated 
previous  work  ( loc .  cit.)  under  slightly  different  conditions,  and 
has  obtained  confirmatory  results.  W.  G. 

Glutaconic  Acid.  II.  P.  E.  Verkade  (Bee.  trav.  chim., 
1922,  41,  208—223;  cf.  Verkade  and  Coops,  A.,  1920,  i,  592). — 
A  summary  and  extension  of  previously  published  work.  Different 
methods  of  preparation  of  glutaconic  acid  (Conrad  and  Guthzeit, 
A.,  1883,  311;  Blaise,  A.,  1904,  i,  10;  Fichter  and  Dreyfus,  A., 
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1900,  i,  426 ;  von  Pechmann  and  Jenisch,  A.,  1892,  i,  147 ;  von 
Pechmann,  A.,  1891,  ii,  1457 ;  Bucherer,  A.,  1890,  i,  736)  are 
shown  to  yield  a  substance  of  identical  properties;  no  trace  of 
the  presence  of  an  isomeride  could  be  detected.  Various  methods 
of  preparation  of  isomerides  were  attempted,  but  without  success. 
The  formula  suggested  by  Perkin  and  Tattersall  (T.,  1905,  87, 
361)  and  modified  by  Thorpe  (T.,  1912,  101,  871)  is  discussed  and 

the  author  suggests  that  C02H — CH — CH — CH — C02H  is  the 

'''  H--^ 

best  representation  of  the  experimental  evidence.  H.  J.  E. 

Isomerism  in  the  Glutaconic  Acid  Series.  Franz  Feist 
(Annalen,  1922,  428,  25 — 40). — The  evidence  which  has  been 
accumulated  by  Thorpe  and  bis  co-workers  during  the  past  seven¬ 
teen  years  is  summarised.  The  author  maintains  his  view  that 
the  isomerides  in  this  series  of  acids  are  of  the  ordinary  geometrical 
type,  the  difference,  revealed  by  Thorpe’s  work,  between  the 
chemical  relationship  of  these  compounds  and  that  subsisting 
between  other  maleoid  and  fumaroid  acids  being  a  difference  of 
degree  and  not  one  of  principle.  The  absence  of  a  second  form 
of  glutaconic  acid  is  readily  explicable  on  the  assumption  that  the 
double  bond  changes  position  (cf.  following  abstracts  and  this 
vol.,  i,  553).  C.  K.  I. 

The  Two  p-Methylglutaconic  Acids.  Franz  Feist  and 
Paul  Karl  Breuer  {Annalen,  1922,  428,  59 — 68). — Both  the 
cis -  (labile)  and  trans-  (normal)  forms  of  ethyl  p-methylglutaconate 
yield  ozonides  which  on  hydrolysis  give  ethyl  acetoacetate  and 
ethyl  glyoxylate  (also  acetone  and  oxalic  acid).  cis-Ethyl  p-methyl- 
glutaconate  readily  absorbs  chlorine,  giving  a  dichloride  (C10H16O4Cl2), 
b.  p.  159 — 161°/12  mm.,  and  a  trichloro- compound  (C10H15O4Cl3), 
b.  p.  116*5°/0*57  mm.,  13070*96  mm.,  142*071*70  mm.,  155*0°/2*70 
mm.  The  dibromide ,  b.  p.  108°/0*11  mm.,  11670*66  mm.,  133°/2*20 
mm.,  154 — 156°/11  mm.,  159 — 160°/13  mm.,  on  condensation  with 
ethyl  sodiomalonate  gives  ethyl  ethanetetracarboxylate  and  ethyl 
$-oxalyl-n-butyrate,  b.  p.  125*3°/1*6  mm.,  163°/5  mm.  (cf.  preceding 
abstract).  C.  K.  I. 

ap-Dimethylglutaconic  Acid.  Franz  Feist  and  (in  part) 
Paul  Karl  Breuer  {Annalen,  1922,  428,  68 — 75). — Neither  the 
cis-  (labile)  nor  trans -  (normal)  forms  of  ap-dimethylglutaconic 
acid  undergo  optical  resolution  with  the  help  of  brucine,  strychnine, 
or  quinine.  The  quinine  salt  of  the  cis- acid  is  crystalline  (needles), 
and  has  the  composition  C7H10O4,2C20H24O2N2,6H2O. 

Ethyl  cis-  (labile)  ap-dimethylglutaconate  gives  an  oily  ozonide, 
CnHigOg,  which  on  hydrolysis  gives  ethyl  acetoacetate,  ethyl 
methylacetoacetate,  methyl  ethyl  ketone,  and  other  products 
which  were  not  identified.  The  trans -  (normal)  ester  yields  an 
oily  ozonide,  CuH18O10,  which  on  hydrolysis  gives  mainly  ethyl 
acetoacetate,  acetone,  and  acetic  acid.  To  account  for  these 
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results  it  appears  to  be  necessary  to  assume  three-carbon 
tautomerism  as  in  the  case  of  the  p-phenyl-a-methylglutaconic 
esters  (cf.  preceding  abstracts  and  this  vol.,  i,  553).  C.  K.  I. 

Aleuritic  Acid.  C.  Harries  and  W.  Nagel  ( Chem .  Umschau , 
1922,  29,  135 — 137). — The  acid  was  obtained  as  potassium  salt 
in  30%  yield  by  allowing  SA-potassium  hydroxide  to  act  in  the 
cold  for  twelve  hours  on  shellac.  After  purification,  the  acid 
gave  figures  corresponding  with  the  formula  C16H3205,  and  mole¬ 
cular  weight  determinations  confirmed  this.  The  acid  has  m.  p. 
100 — 101°,  and  yields  a  methyl  ester  (colourless  needles,  m.  p. 
69 — 70°)  and  a  triacetyl  derivative,  C15H28(0Ac)3'C02H,  and  when 
reduced  by  hydriodic  acid  yields  palmitic  acid.  The  acid  is  there¬ 
fore  a  trihydroxypalmitic  acid  as  suggested  by  Endemann  and 
not  dihydroxytridecoic  acid  as  stated  by  Tschirch  and  Farner 
(A.,  1899,  i,  447).  H.  C.  R. 

Action  of  Acids  on  Ammonium  Molybdomalate.  E. 

Darmois  (Compt.  rend.y  1922,  174,  1062 — 1064). — The  ammonium 
molybdomalate,  2Mo03,C4H405(NH4)2,  is  very  sensitive  to  the 
action  of  acids.  On  the  addition  of  small  amounts  of  hydrochloric 
acid  to  its  solution  the  rotation  rapidly  decreases  to  a  limit  value 
which  is  the  same  if  nitric  or  sulphuric  acids  is  used  in  place  of 
hydrochloric  acid.  The  limiting  value  of  the  rotation  corresponds 
with  the  formation  of  the  compound,  Mo03,2C2H605.  If  acetic 
acid  is  used,  the  action  is  not  so  marked  and  the  results  with  this 
acid  and  its  chloro- derivatives  indicate  that,  in  these  cases,  the 
diminution  in  rotation  is  proportional  to  the  total  quantity  of 
hydrogen -ions.  It  is  suggested  that  this  difference  may  serve 
as  the  basis  of  a  method  for  detecting  the  presence  of  mineral 
acid  in  acetic  acid.  W.  G. 

Preparation  of  Formaldehyde  and  Methyl  Alcohol.  H. 

Otto  Traun’s  Forschungslaboratorium  (Brit.  Pat.  156148). — 
Formaldehyde  and  methyl  alcohol  are  obtained  by  the  oxidation 
of  methane,  or  natural  gas  containing  methane,  by  means  of 
carbon  dioxide,  the  mixed  gases  being  passed  through  a  con¬ 
stricted  pipe  heated  at  500 — 700°  at  the  constriction,  and  the 
gaseous  reaction  products  rapidly  cooled.  The  tube  may  be  made 
of  copper,  silver,  or  nickel,  or  alloys  of  these  metals  with  one 
another  or  with  tin,  zinc,  aluminium,  etc.,  which  metals  catalytically 
assist  the  reaction.  If  iron  pipes  are  used,  they  are  advantageously 
packed  with  wire  or  turnings  of  the  above  metals  or  alloys.  The 
following  reactions  apparently  occur  in  the  process ;  2C02=:= 

2C0+20  and  CH4+20=H*CH0+H20.  The  yield  of  formaldehyde 
under  favourable  conditions  may  amount  to  56%,  calculated  on 
the  methane  employed.  The  yield  of  methyl  alcohol  is  favoured 
by  a  slower  passage  of  the  gas  through  the  tubes,  and  by  the 
presence  of  hydrogen  in  the  gas  mixture.  Saturation  of  the  gases 
with  alcohol  vapour  at  20 — 30°  favourably  influences  the  reaction. 

G.  F.  M. 
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Aptitude  of  Formaldehyde  to  Form  Hydrocyanic  Acid  by 
Oxidation  in  Ammoniacal  Silver  Solutions.  R.  Fosse  and 
A.  Hieulle  ( Compt .  rend.,  1922,  174,  1021 — 1023;  cf.  this  vol., 
i,  117). — By  oxidising  very  small  amounts  of  formaldehyde  with 
excessive  amounts  of  potassium  permanganate  in  strong  ammonium 
hydroxide  in  the  presence  of  a  silver  salt  and  ammonium  chloride 
the  yield  of  hydrocyanic  acid  obtained  may  be  as  high  as  37%. 
At  the  same  time,  however,  a  considerable  amount  of  cyanic  acid 
is  produced.  W.  G. 

Preparation  of  Acetaldehyde  from  Acetylene.  ShuichirO 
Ochi,  Yoichi  Onozawa,  and  The  Tokyo  Industrial  Laboratory 
(Japan.  Pat.  38752,  1921). — Acetaldehyde  is  prepared  by  intro¬ 
ducing  10-3  litres  of  acetylene  into  100  c.c.  of  a  solution  containing 
25  grams  of  sulphuric  acid,  1  gram  of  mercuric  oxide,  and  3-6  grams 
of  ferric  acetate,  and  heating  at  40°  for  three  hours,  the  product 
being  then  distilled  with  steam.  K.  K. 

Researches  on  Residual  Affinity  and  Co-ordination.  VIII. 
Interaction  of  Tellurium  Tetrachloride  and  (3-Diketones. 

Gilbert  T.  Morgan  and  Harry  Dugald  Keith  Drew  [with 
E.  A.  Cooper]  (T.,  1922,  121,  922 — 940). 

Electrolytic  Reduction  of  Dextrose.  Alexander  Findlay 
and  Vernon  Harcourt  Williams  (Trans.  Faraday  Soc.,  1922, 
17,  453 — 456). — The  method  and  apparatus  used  were  those  of 
Tafel  (A.,  1900,  ii,  588).  A  current  density  of  0J6  ampere  per 
sq.  dcm.  was  employed,  the  solutions  contained  1 — 10%  of  dextrose 
in  3%  of  sulphuric  acid,  the  rate  of  absorption  of  hydrogen  fell 
rapidly  almost  to  zero,  and  the  total  amount  absorbed  corresponded 
with  a  2%  reduction  of  dextrose.  The  current  concentration  was 
varied  between  the  limits  of  0-04  and  0*444  ampere  per  100  c.c. 
With  increase  of  current  concentration  the  absorption  of  hydrogen 
increases  but  falls  off  rapidly.  No  appreciable  change  was  effected 
by  changing  the  temperature,  substituting  gas  carbon  or  Acheson 
graphite  for  lead  electrodes  or  changing  the  current  density.  The 
rapid  falling  off  of  the  hydrogen  absorbed  was  found  to  be  due  to 
a  film  of  lead  formate  formed  on  the  cathode.  The  products  of 
reduction  were  found  to  be  formic  acid  and  a  pentose  (cf.  Lob, 
A.,  1910,  i,  94) ;  contrary  to  the  claims  of  O’Brien  Gunn  [D.R.-P. 
140318  (1900)],  no  hexahydric  alcohol  was  formed.  W.  T. 

The  Catalytic  Hydrogenation  of  Dextrose.  W.  E.  Cake 
(J.  Amer.  Ckem.  Soc.,  1922,  44,  859 — 861). — When  dextrose  is 
hydrogenated  in  N /2-potassium  hydroxide  solution  in  the  presence 
of  platinum  black,  d-sorbitol  and  d-mannitol  are  obtained. 

W.  G. 

Syntheses  of  Mixed  Acylated  Halogen  Sugars.  Karl 
Freudenberg  and  Otto  Ivers  (Ber.,  1922,  55,  [B],  929—941).— 
The  authors  have  attempted  the  synthesis  of  substances  of  the 
type  of  acetobromoglucose  in  which  the  individual  acetyl  groups 
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are  replaced  by  other  acyl  radicles.  The  preparation  of  triacetyl- 
p-toluenesulphonylbromoglucose, 

CHBr-CH(0Ac)-CH(0-S02-C7H7)-CH-CH(0Ac)-CH2-0Ac, 

1 . - . . ; - 0  - 

is  now  described,  the  initial  material  being  dextrosediacetone 
(cf.  Fischer  and  Bund,  A.,  1916,  i,  364). 

A  simplified  method  for  the  preparation  of  dextrosediacetone 
consists  in  shaking  (^-glucose  (Behrend,  A.,  1907,  i,  481;  1911, 
i,  14)  with  acetone  containing  a  little  hydrogen  chloride  at  the 
atmospheric  temperature  and  subsequent  neutralisation  of  the 
acid  by  the  addition  of  5A-sodium  hydroxide  solution;  the  bulk 
of  the  acetone  is  removed  by  distillation  on  the  water-bath  and 
the  remainder  under  diminished  pressure.  The  dextrosediacetone  is 
removed  from  the  residue  by  treating  it  with  warm  light  petroleum. 
It  is  converted  by  toluene -p- sulphonyl  chloride  in  the  presence  of 
aqueous  potassium  hydroxide  solution  or  pyridine  into  toluene- p- 
sulphonyldextrosediacetone ,  slender  needles,  m.  p.  120 — 121°,  [a]D 
— 81  ’7°  in  s.-tetrachloroethane ;  the  latter  substance  is  remarkably 
stable  towards  warm  concentrated  alcoholic  alkali  hydroxide 
solutions  and  is  unaffected  by  ammonia  at  100°.  Warm  dilute 
sulphuric  acid  causes  the  successive  removal  of  the  acetone  residues 
and  the  toluene-p-sulphonyl  group,  so  that  by  interrupting  the 
reaction  at  the  requisite  moment  it  is  possible  to  isolate  3 -toluene 
p-sulphonyldextrose  (the  constitution  assigned  to  this  compound  is 
necessarily  dependent  on  the  correctness  of  the  formulation  of 
dextrosediacetone) ;  the  substance  crystallises  as  the  monohydrate, 
m.  p.  (indefinite)  70 — -71°  after  softening  at  65 — 66°,  [a]1^  +39-64° 
in  aqueous  solution.  It  is  re-converted  by  acetone  and  hydrogen 
chloride  into  toluene -p-sulphonyldextrosedi acetone.  Treatment  of 
toluene -p-sulphonyldextrose  with  pyridine  and  acetic  anhydride 
leads  to  the  formation  of  toluene-p-sulphonyltetra-acetylglucose , 
m.  p.  170 — 171°  (decomp.),  [a]D +13-6°,  when  dissolved  in  s.-tetra- 
chloroethane.  The  tetra-acetyl  derivative  is  converted  by  glacial 
acetic  acid  and  hydrogen  bromide  or  by  liquid  hydrogen  bromide 
into  toluene-p-sulphonyltriacetylbromoglucose ,  slender  needles,  m.  p. 
150—151°,  [a]D  +164-4°,  which  can  also  be  prepared  directly  from 
toluene -p-sulphonyldextrosediacetone,  glacial  acetic  acid,  and 
hydrogen  bromide ;  it  is  re-converted  by  a  solution  of  thallium 
acetate  in  acetic  acid  and  acetic  anhydride  into  toluene-p-sulphonyl- 
tetra-acetyldextrose.  Toluene-p-sulphonyltriacetylmethylglucoside , 
slender  needles,  m.  p.  138°,  [a]g  —17-1°  in  s.-tetrachloroethane  is  pre¬ 
pared  by  agitating  a  solution  of  the  bromo-compound  in  methyl 
alcohol  with  silver  carbonate. 

Benzoyltriacetylbromoglucose ,  m.  p.  152°,  [a]D  +162-5°  when 
dissolved  in  s.-tetrachloroethane,  is  prepared  by  the  action  of 
glacial  acetic  acid  and  hydrogen  bromide  on  benzoyldextrose- 
diacetone  (Fischer  and  Noth,  loc.  cit.). 

An  improved  method  is  given  for  the  preparation  of  octa -acetyl - 
maltose.  When  dissolved  in  benzene,  it  is  converted  by  a  saturated 
solution  of  hydrogen  chloride  in  anhydrous  ether  into  a  crystalline 
substance ,  m.  p.  112 — 114°,  [a]D  +67*5°  in  chloroform,  which 
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appears  to  be  an  octa-acetylchloromaltose ;  the  chlorine  atom 
is  displaced  with  unusual  readiness. 

The  estimation  of  readily  eliminable  halogen  is  convenientl}7 
effected  by  boiling  a  solution  of  the  substance  in  glacial  acetic 
acid  with  a  similar  solution  of  thallium  carbonate.  The  thallium 
haloid  which  is  quantitatively  precipitated  is  filtered  through  a 
Gooch  crucible,  washed  with  hot  glacial  acetic  acid,  dried  at 
135 — 140°,  and  weighed.  H.  W. 

Thioglucose.  Fritz  Wrede  (Z.  physiol.  Client .,  1922,  119, 
46 — 59). — Boiling  potassium  disulphide  solution  converts  tetra- 
acetylbromoglueose  into  octa-acetyldithiodiglucose  (Wrede,  A., 
1920,  i,  13),  and  this,  on  reduction  at  a  temperature  below  25° 
with  sodium  amalgam  in  alcohol  containing  acetic  acid,  gives 
tetra-aceiylthioglucose ,  which  crystallises  in  thick,  compact  masses, 
m.  p.  75°  ;  [oc]\5  —13*57°,  in  90%  alcohol,  after  seven  days,  —6*78°  ; 
Md+0*5°  hi  aapp-tetrachloroe  thane.  Tetra-acetylthioglucose 
quickly  changes  Fehling’s  solution  in  the  cold  and  gives  a  dark- 
coloured  precipitate  on  boiling.  On  long  exposure  to  the  air, 
but  quickly  if  hydrogen  peroxide  be  added,  it  is  reconverted  into 
octa-acetyldithiodiglucose.  With  diazomethane  in  ethereal  solu¬ 
tion,  tetra-acetyl-P-methylthioglucoside  is  formed,  compact  crystals 
from  methyl  alcohol,  m.  p.  95°,  [a]{>  —16*18°  in  aa^p-tetrachloro- 
e thane.  By  acetic  anhydride,  it  is  converted  into  penta-acetyl- 
thioghicose ,  white,  compact  needles,  m.  p.  121°,  [a]u  +1*6°  in  ethyl 
acetate.  This  substance  is  also  obtained  directly  from  octa-acetyl¬ 
dithiodiglucose  on  reduction  with  zinc  dust  and  acetic  anhydride. 
Penta- acetyl  thioglucose,  on  hydrolysis  by  methyl  alcohol  saturated 
with  ammonia,  is  converted  into  thioglucose ,  which  can  also  be 
obtained  in  a  less  pure  condition  by  the  reduction  of  octa-acetvh 
dithiodi glucose  with  aluminium  amalgam  or  sodium  amalgam  in 
alcoholic  solution  containing  acetic  acid.  It  has  not  been  found 
possible  to  recrystallise  thioglucose.  After  drying  over  phosphoric 
oxide  in  a  vacuum,  it  is  an  amorphous,  white  powder,  sintering 
at  70°  and  foaming  at  105°.  It  shows  mutarotation ;  [a]1^  +23° 
in  50%  alcohol  when  equilibrium  is  reached.  Its  solubility  is  similar 
to  that  of  dextrose ;  its  taste  is  unpleasant  and  scarcely  sweet. 
Fehling’s  solution  gives  a  green  colour  in  the  cold,  which  does 
not  increase  on  heating.  It  forms  a  silver  salt,  C6Hn05SAg,  a 
yellowish- white  non-hygroscopic  powder,  which  can  be  decom¬ 
posed  by  methyl  iodide  to  give  P-methylthioglucoside  isolated  as 
its  tetra- acetyl  derivative.  W.  O.  K. 

The  Polymerisation  of  Laevoglucosan.  Ame  Pictet  and 
J.  H.  Ross  (Compt.  rend.,  1922,  174,  1113—1114;  A.,  1921,  i,  647, 
766). — When  laevoglucosan  is  heated  with  a  trace  of  zinc  chloride 
at  140°,  the  reaction  ?iC6H10O5=(C6H10O5)n  takes  place  in  a  few 
minutes,  but  the  products  of  the  reaction  vary  with  the  pressure. 
As  the  pressure  increases  the  value  of  n  increases.  Thus  at  a  pres¬ 
sure  of  15  mm.  the  product  is  a  dilcevoglucosan,  m.  p,  135°,  [a]D 
+28*2° ;  at  the  atmospheric  pressure  the  product  is  tetralcevoglucosan , 
Md  +111*9°;  at  a  pressure  of  4*6  atmos.  hexalcevoglucosan , 
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Md  +94*1°,  is  obtained,  and  at  13*3  atmos.  octal  cevoglucomn , 
[a]D  +72-8  °,  is  the  product.  As  the  polymerisation  increases,  the 
products  have  properties  more  nearly  approaching  those  of  the 
dextrins.  W.  G. 

Celloisobiose.  II.  Ost  and  G.  Knoth  ( Cdlulosechemie ,  1922, 
3,  25 — 38). — Celloi&obiose  is  a  well-characterised  biose  sugar  the 
octa-acetate  of  which  occurs  in  the  products  of  acetolysis  of  cellulose, 
but  readily  undergoes  conversion  into  the  more  stable  cellobiose- 
octa-acetate.  The  octa-acetates  are  partly  separable  by  extracting 
the  crude  product  of  acetolysis  with  ether  and  then  extracting  the 
extracts  with  alcohol.  The  zsobiose  acetate  is  concentrated  in 
the  fractions  which  are  readily  soluble  both  in  ether  and  in  alcohol. 
The  biose  itself  is  isolated  by  saponifying  the  acetate  fraction  with 
A /2-barium  hydroxide  at  25°  and  submitting  the  syrup  to  a 
systematic  fractionation  with  aqueous  alcohol  of  85 — 100%  strength. 
The  major  portion  occurs  in  the  fractions  soluble  in  85%  alcohol. 
A  yield  of  2-5  parts  of  purified  fsobiose  per  100  of  cellulose  was 
thus  isolated,  but,  owing  to  the  instability  of  its  acetate,  the 
quantity  originally  formed  must  have  been  much  larger.  Cello- 
fsobiose  crystallises  in  microscopic  needles  with  JH2Q ;  after 
drying  at  105°,  the  crystals  break  down  to  a  powder.  It  is  hydro¬ 
lysed  more  slowly  than  most  other  bioses  into  2  mols.  of  dextrose. 
It  shows  multirotation,  which  arrives  at  a  constant  value  of 
Mi?  +24-6°  after  six  hours  in  6 — 8%  solution.  It  has  a  cupric- 
reducing  value  equivalent  to  63-2%  of  dextrose,  and  forms  an 
osazone  melting  at  165 — 167°,  with  a  composition  indicating  one 
free  aldehyde  group.  The  authors  consider  that  the  cellulose 
molecule  is  probably  built  up  entirely  of  biose  units,  and  that 
their  crude  acetates  derived  directly  from  the  cellulose  apparently 
contained  40%  of  cellobiose  octa-acetate,  40%  of  fsobiose  octa- 
acetate,  and  about  15%  of  acetates  of  cellulose  dextrins,  which 
themselves  would  presumably  have  given  further  quantities  of 
biose  acetates  if  the  reaction  had  been  more  complete.  J.  F.  B. 

The  Heat  Developed  by  the  Action  of  Sodium  Hydroxide 
on  Cotton  ( 4 1  Mercerisation  ,T).  Tiros.  Barratt  and  J.  W. 
Lewis  {Trans.  Text.  Inst.,  1922,  13,  113 — 120). — As  a  contribution 
to  the  problem  of  the  connexion  between  the  concentration  of 
sodium  hydroxide  employed  and  the  “  degree  of  mercerisation  55 
produced,  which  has  not  yet  received  any  satisfactory  solution, 
the  authors  have  measured  the  heat  developed  when  well-scoured 
Egyptian  cotton  is  immersed  in  solutions  of  sodium  hydroxide  of 
various  concentrations.  Since  the  heat  developed  is  not  great 
(the  greatest  rise  in  temperature  being  0-5°)  and  equilibrium  is 
only  reached  after  several  minutes  in  certain  cases,  an  electrical 
system  was  elaborated  by  means  of  which  heat  development  was 
measured  directly  and  such  factors  as  the  specific  heat  of  the 
liquid  and  the  total  thermal  capacity  of  the  calorimeter  and  its 
contents  could  be  neglected.  The  apparatus  is  fully  described, 
and  it  is  stated  that  it  would  also  serve  for  a  study  of  heats  of 
dilution. 
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A  small  correction  was  applied  for  the  heat  of  dilution  of  the 
alkali  by  the  water  present  in  the  cotton.  This  amounted  to  5T%, 
the  material  being  kept  for  several  months  in  a  desiccator  over 
sulphuric  acid  ( d  1*345),  at  nearly  constant  temperature,  in  order 
to  control  the  moisture  content.  The  “  heat  of  mercerisation  ” 
increases  with  the  concentration  of  the  sodium  hydroxide  solution, 
but  is  not  proportional  to  it.  The  curve  shows  an  inflection  corre¬ 
sponding  with  a  rapid  increase  in  the  heat  produced  when  the 
concentration  of  alkali  is  between  10%  and  15%,  which  is  the 
lower  limit  of  the  commercial  mercerising  process.  A  second 
inflection,  corresponding  with  a  decrease,  occurs  at  about  30%, 
which  is  near  the  upper  limit  of  solutions  usually  employed  in  the 
industry.  The  rate  at  which  heat  is  developed  is  greatest  between 
about  10%  and  18%,  equilibrium  being  reached  in  solutions  within 
these  concentrations  in  about  two  minutes.  J.  C.  W. 

Compounds  of  Iodine  with  Constituents  of  Starch.  H.  von 

Euler  and  Karl  Myrback  (Annalen,  1922,  428,  1 — 24). — This 
paper  records  a  large  number  of  measurements  of  the  partition 
coefficient  of  iodine  between  benzene  and  starch  obtained  from 
various  sources  and  previously  treated  in  different  ways.  The 
general  inference  is  that  two  compounds  are  formed  probably 
with  the  amylose,  and  the  formulae  (C6H10O5)12I2  and  (C6H10O5)12I4 
are  suggested  with  reservations.  The  formation  of  these  substances 
is  reversible,  and  is  controlled  by  a  dissociation  pressure  for  each 
which  is  constant  for  a  constant  temperature,  although  above 
40°  the  formation  of  hydriodic  acid  becomes  perceptible. 

Starch-iodide  can  be  titrated  with  sodium  hydroxide,  one  atom 
of  iodine  being  equivalent  to  about  7NaOH.  On  back-titration  with 
acids,  the  iodine  is  again  liberated  and  forms  starch-iodide,  one  atom 
of  iodine  being  set  free  for  each  4NaOH  neutralised.  C.  K.  I. 

Amylocellulose  considered  as  Composed  of  Silicic  Acid 
and  Amylose.  G.  Malfitano  and  M.  Catoire  (Compi.  rend., 
1922,  174,  1128 — 1130). — The  authors  suggest  that  the  resistance 
to  the  action  of  hot  water  or  acids  shown  by  that  part  of  the  starch 
grain  known  as  amylocellulose  is  due  to  the  presence  of  silicic 
acid  and  that  this  material  is  really  a  complex  compound  of  amylose 
with  silicic  acid  of  the  type  [SiO3(C6H10O5)w]H2.  They  consider 
that  the  various  amylaceous  materials  may  be  looked  on  as  com¬ 
plexes  of  silicic  acid,  phosphoric  acid,  or  simply  water  with  the 
group  C6H10O5,  and  that  this  theory  is  in  better  accord  with  the 
experimental  facts  than  that  which  demands  varying  stages  of 
polymerisation  and  condensation.  W.  G. 

Chlorites  of  Ammonium,  Tetramethylammonium,  and 
certain  Amines.  Giorgio  Renato  Levi  ( Gazzetta ,  1922,  52,  i, 
207 — 209;  cf.  A.,  1916,  ii,  27). — Ammonium  chlorite ,  NH4C102, 
forms  transparent,  pale  yellow,  prismatic  needles,  is  not  deliques¬ 
cent,  decomposes  rapidly  when  heated,  and  is  exploded  by  per¬ 
cussion  on  an  anvil.  Methylamine  chlorite ,  NH2Me,HC102,  is 
obtainable  only  in  66 — 67%  aqueous  solution,  which  detonates 
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slightly  when  poured  on  to  a  hot  iron  plate.  Dimethylamine 
chlorite ,  NHMe2,HC102,  and  trimethylamine  chlorite ,  NMe3,HC109, 
also  obtainable  only  in  aqueous  solution,  behave  similarly  to  the 
previous  compound,  the  tertiary  compound  exhibiting  greater 
tendency  to  decompose  on  concentration.  Tetramethylammonium 
chlorite,  NMe4C102,  forms  colourless  crystals,  is  highly  deliquescent, 
explodes  on  percussion,  and  forms  neutral  aqueous  solutions. 

T.  H.  P. 

Preparation  of  Hexamethylenetetramine  and  Formaldehyde 

H.  Otto  Tratjn’s  Forschungslaboratoriitm  (Brit.  Pat.  156136). — 
Formaldehyde  can  be  obtained  in  satisfactory  yield  by  the  contact 
oxidation  of  methane  (or  natural  gas  containing  methane)  if  the 
oxidation  takes  place  in  presence  of  ammonia  whereby  the  more 
stable  hexamethylenetetramine  is  formed  and  the  aldehyde  is 
thus  saved  from  destruction.  For  example,  a  mixture  of  6  vols. 
of  methane,  12  vols.  of  oxygen,  and  4  vols.  of  ammonia  is  passed 
through  a  reaction  tube  provided  with  a  constriction,  where  it  is 
heated  at  300 — 500°,  or  even  at  700°  if  the  reaction  is  performed 
under  reduced  pressure.  The  tube  itself  may  serve  as  the  catalyst, 
or  a  steel  or  iron  tube  packed  at  the  constriction  with  silver,  nickel, 
or  copper  wire  may  be  used.  The  reaction  product  is  condensed 
and  consists  mainly  of  hexamethylenetetramine  (70%  yield),  from 
which  formaldehyde  can  be  regenerated  in  known  manner.  The 
yields  are  favourably  influenced  by  saturating  the  gases  with 
methyl  or  ethyl  alcohol  vapour  before  passing  them  through  the 
contact  tube.  G.  F.  M. 

The  Two  Modifications  of  Glycine.  Methylation  with 
Diazomethane.  Heinrich  Biltz  and  Hans  Paetzold  ( Ber ., 
1922,  55,  [B],  1066 — 1073). — The  occurrence  of  two  modifications 
of  glycine  has  been  noted  by  Fischer  (A.,  1905,  i,  863)  and  Falk 
and  Sugiura  (A.,  1918,  i,  292) ;  according  to  the  former,  the  yield 
of  aminoacetyl  chloride  hydrochloride  from  glycine  depends  on 
whether  the  plate  or  needle  variety  of  the  latter  is  used,  whilst, 
according  to  the  latter,  the  two  modifications  behave  differently 
when  heated  and  have  differing  additive  capacity  towards  bromine. 
The  explanation  is  now  found  in  the  observation  that  the  large 
plate-like  crystals  deposited  from  aqueous  solution  enclose  mother- 
liquor  which  is  not  removed  even  when  the  finely  divided  material 
is  heated  at  100°.  This  can  be  effected  at  130°,  and  the  behaviour 
of  both  crystalline  forms  becomes  then  physically  and  chemically 
identical.  Alanine  behaves  in  a  similar  manner.  When  heated 
glycine  decomposes  at  about  245°  after  becoming  brown  at  about 
220°  and  black  at  about  237°.  Either  form  absorbs  bromine  vapour 
to  an  equal  degree  under  identical  conditions,  but  the  actual  amount 
depends  greatly  on  the  tension  of  the  bromine  vapour,  and  there 
does  not  appear  to  be  any  indication  of  the  formation  of  a  definite 
product.  The  absorbed  bromine  is  evolved  completely  when  the 
products  are  prepared  over  moistened  potassium  hydroxide. 

Neither  variety  is  methylated  appreciably  by  an  ethereal  solution 
of  diazomethane,  such  action  as*  is  observed  being  due  to  the 
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methylation  of  admixed  methyl  alcohol,  which  can  also  be 
catalysed  by  other  agents.  The  addition  of  a  small  quantity  of 
water  causes  the  reaction  to  proceed  vigorously  with  the  formation 
of  betaine  in  about  75%  yield  from  either  variety;  the  action  of 
the  water  is  attributed  to  its  solvent  power  towards  glycine. 

H.  W. 

Preparation  of  Dialkylaminoalkyl  Compounds.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (Brit.  Pat.  167781 ;  from 
Chem.  Zentr.,  1921,  iv,  1223). — Halogen  alkyldialkylamines  are 
allowed  to  react  with  alkali  salts  of  compounds  of  the  general 
formula  R#CO*CHR'*X,  where  R  and  R'  are  hydrogen  or  an 
organic  radicle  andX  is  a  negative  group  such  as  — C02Et,  — COMe, 
— Bz,  or  — CN.  Such  compounds  are  ethyl  acetoacetate,  ethyl 
cyanoacetate,  ethyl  malonate,  ethyl  acetonedicarboxylate,  ethyl 
camphor carboxylate,  ethyl  succinylsuccinate,  or  acetylacetone. 
Dialkylaminoalkyl  compounds  can  also  be  prepared  by  the  action 
of  dialkylamines  on  halogen  derivatives  of  the  compounds  men¬ 
tioned.  Ethyl  a-diethylaminoethylacetoacetate  is  prepared  from 
ethyl  sodioacetoacetate  and  chloro-  or  bromo-ethyldiethylamine, 
or  from  ethyl  a-bromoethy  lace  to  acetate  and  diethylamine.  By 
similar  methods,  the  following  compounds  are  obtained  :  methyl 
u-diethylaminoethylacetoacetate ;  ethyl  vL-dimethylaminoethylaceto- 
acetate ;  ethyl  diethylaminobutylacetoacetate ;  ethyl  diethylaminoethyl- 
malonate ;  ethyl  diethylaminoethylcyanoacetate ;  ethyl  bisdiethyl- 
aminoethyldiJcetocyclohexa?iedicarboxylate  (from  diethylchloroethyl- 
amine  and  ethyl  sodium  succinylsuccinate) ;  ethyl  diethylamino- 
ethylacetonedicarboxylate ;  methyl  diethylaminoethylcamphorcarboxyl- 
ate;  diethylaminoethylacetylacetone.  Diethylchloroethylamine  is  ob¬ 
tained  by  the  action  of  thionyl  chloride  on  diethylaminoethanol 
in  chloroform  solution  and  decomposition  of  the  hydrochloride 
with  potassium  carbonate.  Diethylbromoethylamine  is  obtained 
by  heating  diethylaminoethanol  hydrobromide  with  48%  hydro- 
bromic  acid.  Diethylchlorobutylamine,  NEt2*[CH2]2*CHMeCl,  is 
obtained  by  the  reduction  of  diethylaminobutanone  to  the  corre¬ 
sponding  alcohol  and  subsequent  treatment  with  thionyl  chloride. 
Diethylpiperazine  dichloroethylate  is  obtained  as  a  by-product  in  the 
preparation  of  ethyl  a-diethylaminoethylacetoaeetate.  G.  W.  R. 

Synthesis  of  Formamide  from  Carbon  Monoxide  and 
Ammonia.  Kurt  H.  Meyer  and  Ludwig  Orthner  ( Ber 1922, 
55,  [jB],  857 ;  cf.  A.,  1921,  i,  775). — A  correction  in  the  calculation 
of  the  equilibrium  constant.  H.  W. 

Synthesis  with  Cyanamide.  Cyanamidoethyl  Alcohol  and 
Guanidoethyl  Alcohol.  Emil  Fromm  and  Ernst  Honold  ( Ber 
1922,  55,  [JB],  902 — 911). — Cyanamidoethyl  alcohol ,  an  oily  liquid 
which  could  neither  be  caused  to  crystallise  nor  distilled  without 
decomposition  even  in  a  vacuum,  is  prepared  by  the  action  of 
ethylene  chlorohydrin  on  an  aqueous  solution  of  sodium  cyanamide 
and  is  characterised  by  its  benzoate  and  p-toluenesulphonate. 
The  substance  can  react  in  the  following  forms,  NC#NH*CH2#CH2*OH, 
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HN:c:N-CH2-CH2-OH,  CH2<°  "ft  'NH2,  and  ch2<  °tt  '?:nh 

2  2  2  CHvN  2  HIT  •TCTT  * 

£ 


CH2-IStH 


and  its  derivatives  are  constituted  differently  from  one  another. 
With  toluene -p-sulphonyl  chloride  in  the  presence  of  alkali,  a  mono - 
toluenesulphonate ,  m.  p.  128°,  is  obtained  which  doubtless  has  the 

constitution  CH2<''  1  '  ,  since  it  is  converted  by  cold 


OUllO  tll/Ul/IUlI  V-L±2  I  )  Oliiov  It  \JWX1  V  tcu  UJ  UiU 

CH2*-^I*S02*0  7 1~I  7 

dilute  sulphuric  acid  with  loss  of  ammonia  into  3-p -toluenesulphonyl- 
1  :  3 -oxazolid-2-one,  m.  p.  193°,  is  transformed  by  aniline  even  in 
the  absence  of  water  into  diphenylcarbamide,  and  yields  with 

benzoyl  chloride  the  derivative ,  CH2<^  ,  small 

CH2*N’S02*C7H7 

needles,  m.  p.  117°,  which  is  converted  by  cold  dilute  sulphuric 
acid  into  benzoic  acid,  ammonia,  and  the  lactone,  rn.  p.  193°  (see 
above).  Cyanamidoethyl  alcohol  is  converted  by  benzoyl  chloride 
in  alkaline  solution  into  a  dibenzoyl  derivative,  colourless  needles, 


m.  p.  165°,  to  which  the  constitution  NBz!CnNbCH2*CH2#OBz 
is  assigned.  It  is  completely  stable  towards  dilute  sulphuric  acid, 
but  is  transformed  by  cold,  concentrated  sulphuric  acid  and 
subsequent  addition  of  water  into  benzoyl-$-benzoxyethylcarbamide, 
NHBz’CO’NH’CHg’CH^OBz,  m.  p.  176°.  It  is  converted  by 
aniline  into  benzaniiide  and  benzoylphenylcarbamide,  lustrous 


platelets,  m.  p.  204°.  Finally,  when  a  boiling  alcoholic  solution 
of  dibenzoylcyanamidoethyl  alcoh  ol  is  treated  with  ammonia  dibenz¬ 
oyl  -p -hydroxy ethylguanidine,  NHBz*C(NH2)IN*CH2*CH2*OBz,  thin 
needles,  m.  p.  150°,  is  produced  from  which  benzoylcarbamide  is 
readily  isolated  by  the  action  of  dilute  hydrochloric  acid  in  the 
presence  of  alcohol ;  it  is  remarkable  that  the  guanidine  derivative 
cannot  be  benzoylated  further  by  the  Schotten-Baumann  method. 

Guanidoethyl  alcohol  is  prepared  by  passing  gaseous  ammonia 
into  the  boiling  alcoholic  solution  of  cyanamidoethyl  alcohol ; 
like  the  latter,  it  cannot  be  purified  by  crystallisation  or  distillation. 
It  can  react  in  the  following  forms  :  C(NH2)2IN*CH2*CH2'OH, 

HN:C(NH2)-NH-CH2-CH2-OH,  and  CH2<°“~V  .  With 

ch2*nh 

benzoyl  chloride,  it  gives  a  tribenzoate ,  C(NHBz)2IN*CH2*CH2*OBz, 
m.  p.  156°,  which  is  hydrolysed  smoothly  by  dilute  hydro¬ 
chloric  acid  in  alcoholic  solution  to  dibenzoylcarbamide,  m.  p.  197°. 
With  toluene -p- sulphonyl  chloride  and  sodium  hydroxide,  it  yields 
a  disulphonate,  N(S02*C7H7)!C(NH2)*N(S02*C7H7),CH2*CH2*0H, 
lustrous  platelets,  m.  p.  163°,  which  loses  ammonia,  without, 
however,  adding  the  elements  of  water  under  the  action  of  boiling 
dilute  sulphuric  acid  and  gives  the  new  disulphonate , 


m.  p.  206°. 


2  ch2-n-so2-c7h7  ’ 


H.  W 


The  Action  of  Sulphuric  Acid  on  Nitroguanidine.  Tenney 
L.  Davis  ( J .  ^4mer.  Chem.  Soc.,  1922,  44,  868 — 872).— Nitro- 
guanidine  is  decomposed  quantitatively  by  hot  concentrated 
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sulphuric  acid,  half  of  its  nitrogen  being  liberated  as  ammonia 
and  the  whole  of  its  carbon  as  carbon  dioxide. 

Solubility  curves  of  nitroguanidine  in  sulphuric  acid  of  varying 
strengths  at  0°  and  25°  have  been  constructed.  W.  G. 

Synthesis  and  Properties  of  Tetramethylenediguanidine. 

Alexander  Kiesel  (Z.  physiol.  Chem .,  1922,  118,  277 — 283). — 
In  repeating  the  synthesis  by  Kossel  (A.,  1910,  i,  500,  625)  of 
agmatine  (a-amino-8-giianidino-w-butane),  by  the  action  of  cyan- 
amide  on  tetramethylenediamine  (putrescine),  the  author  has 
improved  the  yield,  and  has  obtained  also  from  the  product  of  the 
reaction  tetramethylenediguanidine ,  C4H8[NH*C(NH)*NH2]2  as  its 
sulphate ,  spherical  aggregates  of  needles,  m.  p.  291°  (deeomp.).  The 
following  salts  have  also  been  prepared  :  carbonate ,  small,  thick 
prisms  or  boat-shaped  crystals ;  hydrochloride ,  thick,  transparent 
prisms;  picrate,  small,  thin,  light  yellow  prisms,  m.  p.  253 — 254° 
(decomp.) ;  picrolonate,  yellow,  amorphous,  m.  p.  278 — 279° 
(decomp.);  aurichloride ,  small,  lustrous  needles,  m.  p.  172-5°, 
and  platinichloride,  orange,  rhombic  plates  or  feather-like,  crystalline 
aggregates,  m.  p.  224°  (decomp.).  W.  O.  K. 

The  Action  of  the  Grignard  Reagent  on  Thiocyanates. 

Roger  Adams  (J.  Amer.  Chem.  Soc.,  1922,  44,  873). — Certain 
structural  formulae  given  in  a  previous  paper  are  now  corrected 
(cf.  A.,  1921,  i,  5).  W.  G. 

Preparation  of  Ethylene  Cyanohydrin  [/3-Hydroxypropio- 
nitrile].  Rohm  and  Haas  (Fr.  Pat.  525539;  from  Chem.  Zentr ., 
1921,  iv,  1222). — The  reaction  of  ethylene  halogen- hydrins  and 
cyanide  solutions  takes  place  in  aqueous  solutions  at  temperatures 
below  the  temperature  at  which  the  cyanohydrin  is  decomposed 
by  aqueous  salt  solutions.  For  example,  ethylene  cyanohydrin  is 
formed  by  the  reaction  of  ethylene  bromohydrin  with  potassium 
cyanide  solution  at  55 — 60°.  Ethylene  chlorohydrin  reacts  simi¬ 
larly  with  sodium  cyanide  solution;  85 — 95%  of  the  theoretical 
yield  is  obtained.  G.  W.  R. 

The  Action  of  Organo-magnesium  Compounds  on  Glutaro- 
nitrile.  P.  Bruylants  (Bull.  Acad.  roy.  Belg.,  1921,  [5],  7, 
252 — 259;  from  Chem.  Zentr.,  1921,  iii,  1349;  cf.  Blaise,  A.,  1921, 
i,  647). — By  the  action  of  magnesium  ethyl  bromide  on  glutaro- 
nitrile,  ethane  is  evolved  with  the  probable  formation  of  a  com¬ 
pound,  CN’CH2*CH2*CHIC!N*MgBr,  which  when  decomposed  by 
acidified  water  gives  exclusively  glutaronitrile  and  glutaramide 
nitrile  ( ? ).  By  heating  the  nitrile  (1  mol.)  with  magnesium 
ethyl  bromide  (2  mols.)  and  decomposing  with  water,  small 
quantities  of  a  ketone,  probably  COEt*[CH2]3'CN,  a  liquid  of 
camphor-like  odour,  b.  p.  170°/17  mm.,  are  obtained;  the  semi - 
carbazone  has  m.  p.  about  215°.  The  hydrolysis  of  the  ketone 
with  hydrochloric  acid  gives  propionylbutyric  acid  ( ?).  The 
decomposition  with  water  of  the  magnesium  compound  formed 
from  an  equimolecular  mixture  of  glutaronitrile  with  a  mag- 
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nesium  methyl,  ethyl,  or  propyl  haloid  gives  a  compound , 
C1onriONo  [I  or,  probably,  III;  it  forms  crystals,  m.  p.  149*6 — 
CN*[CH2]2*CH  C  0  CN*[CH2]2*CH  CO 

J  cn-[ch2]3-c=-n  1  cn-[ch2]2*ch:c — nh 

149-8°;  molecular  weight  in  acetic  acid  100 — 110.  It  reacts 
energetically  with  1  molecule  of  bromine,  giving  1  molecule  of 
hydrogen  bromide.  By  hydrolysis  with  hydrochloric  acid,  an 
acid,  C0([CHrt]yC0oII)o,  is  formed,  having  m.  p.  91 — 93°. 

G.  W.  R. 

Crystal  Structures  of  Complex  Cyanides  of  Potassium 
with  Zinc,  Cadmium,  and  Mercury.  Roscoe  G.  Dickinson 
(J.  Amer.  Chem.  Soc .,  1922,  44,  774 — 784). — The  crystal  structures 
of  potassium  zinc  cyanide,  K2Zn(CN)4,  potassium  cadmium  cyanide, 
K2Cd(CN)4,  and  potassium  mercury  cyanide,  K2Hg(CISr)4,  have 
been  determined  by  X-ray  spectral  photographs  and  unsym- 
metrical  Laue  photographs.  It  is  shown  that  the  theory  of  space 
groups  is  extremely  useful  in  interpreting  the  experimental  data, 
and  also  that  it  was  not  necessary  to  make  any  quantitative 
assumptions  as  to  the  “  normal  decline  ”  of  intensity.  All  three 
substances  have  a  cubic  structure.  The  following  data  are  recorded  : 
potassium  zinc  cyanide,  length  of  side  of  unit  cube  (d100)= 12*54  A.U., 
distance  between  potassium  and  cyanogen  3*20  A.U.,  distance 
between  zinc  and  cyanogen,  2*61  A.U. ;  potassium  cadmium 
cyanide,  d100= 12*84  A.U.,  distance  between  potassium  and  cyanogen, 
3*28  A.U.,  distance  between  cadmium  and  cyanogen,  2-67  A.U. ; 
potassium  mercury  cyanide,  d100— 12*76  A.U.,  distance  between 
potassium  and  cyanogen,  3*25  A.U.,  distance  between  mercury 
and  cyanogen,  2*65  A.U.  The  unit  cube  in  all  cases  contains  eight 
molecules.  It  is  shown  that  these  complex  cyanides  have  the 
same  structure  as  magnetite  and  spinel.  *  J.  F.  S. 

Attempts  to  Prepare  Pure  Calcium  Cyanide.  Heinrich 
Pincass  ( Chem .  Ztg.,  1922,  46,  347). — Pure  calcium  cyanide  cannot 
be  prepared  by  Schulz’s  method,  which  consists  in  mixing  con¬ 
centrated  solutions  of  potassium  ferrocyanide  and  calcium  chloride, 
ignition  of  the  precipitate  at  a  dull  red  heat,  and  extraction  of 
the  residue  with  water.  The  action  of  hydrocyanic  acid  on  calcium 
hydroxide  in  aqueous  solution  gives  a  product  containing  about 
33%  of  calcium  cyanide.  At  the  atmospheric  temperature,  gaseous 
hydrocyanic  acid  and  solid  calcium  hydroxide  give  the  substance 
3Ca(0H)2,2Ca(CN)2,13H20  with  41%  of  calcium  cyanide,  whereas  at 
600 — 700°  they  give  carbon,  and  calcium  cyanide  and  cyanamide.  If 
carbonisation  is  excluded  by  working  in  a  vacuum,  calcium  cyanide 
alone  is  formed.  The  absorption  of  gaseous  hydrocyanic  acid  by 
lime  increases  up  to  300°,  and  then  falls;  at  700°,  the  formation 
of  cyanide  does  not  take  place.  H.  W. 

Magnesium  Cyanide.  Fr.  Fighter  and  Richard  Sitter 
(Helv.  Chim.  Acta ,  1922,  5,  396 — 400). — Solutions  of  magnesium 
cyanide  are  best  prepared  by  solution  of  the  metal  in  10 — 15% 
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aqueous  hydrocyanic  acid  solution,  but  they  gradually  deposit 
the  hydroxide  even  when  preserved  in  an  atmosphere  of  hydrogen 
cyanide.  Contrary  to  the  statement  of  Schulz  (1856),  the  cyanide 
cannot  be  obtained  in  the  crystalline  condition  by  concentration 
of  its  solution.  By  addition  of  silver  nitrate  solution  until  a 
permanent  turbidity  is  produced,  filtration,  and  concentration  in 
a  vacuum,  leaflets  of  magnesium  disilver  tetracyanide , 

Mg[Ag(CN)2]2,4H20, 

are  isolated.  By  recrystallisation  of  this  salt,  and  accompanying 
it,  needles  of  magnesium  silver  tricyanide ,  Mg[Ag(CN)3],  are  obtained. 
Dry  magnesium  hydroxide  does  not  react  with  an  ethereal  solution 
of  hydrogen  cyanide  (cf.  Meyer,  A.,  1921,  i,  501);  in  presence  of 
moisture,  a  product  is  obtained  which  has  suffered  almost  complete 
hydrolysis.  The  preparation  of  the  anhydrous  cyanide  by  heating 
magnesium  ferrocyanide  (analytical  data  for  which  indicate  its 
existence  in  varying  degrees  of  hydration)  (Eidmann,  A.,  1899, 
i,  317)  is  unsatisfactory,  not  only  on  account  of  the  presence  of 
iron  carbide  and  carbon  in  the  product,  but  also  owing  to  simul¬ 
taneous  formation  of  magnesium  nitride  :  3Mg2[Fe(CN)6]= 

2Mg3N2d-3FeC2-|- 7^2-^150.  This  decomposition  occurs  to  an 
extent  which  rapidly  increases  with  rise  in  temperature  above 
400°,  so  that  at  800°  it  is  the  sole  reaction.  The  most  favourable 
3deids  of  cyanide  (4*6 — 5*7  per  cent.)  were  obtained  at  450°. 

J.  K. 


The  Atomic  Vibrations  in  the  Molecules  of  Benzenoid 

Substances.  R.  Robinson  ( Nature ,  1922,  109,  476). — If,  in 
the  annexed  formula,  it  is  assumed  (Bragg,  Proc .  Physical  Soc ., 
1921,  34,  33)  that  the  centres  of  the  carbon  atoms  at  h,  l,  6,  g}  e , 
and  c  lie  in  a  plane,  whilst  those  at  k  and  a  lie  above  the  plane, 
and  those  at  /  and  d  an  equal  distance  below  it,  enantiomorphism 
k  „  would  result  in  the  case  of  all  mono-substituted  and  in 


the  majority  of  the  higher  substituted  compounds. 
It  is  suggested  that  the  above  conception  represents 
merely  a  phase  of  an  oscillation  of  the  relatively 
unrestricted  molecules  of  the  fused  or  dissolved 


substance  in  which  the  pairs  of  carbon  atoms,  Jc,  a,  and  /,  d ,  appear 
alternately  above  and  below  the  plane  containing  the  six  remaining 
atoms.  An  identical  result  is  obtained  if  all  the  atoms  are  sup¬ 
posed  to  be  in  motion  in  such  a  way  that  adjacent  atoms  move 
in  opposite  directions  and  to  an  equal  distance  from  the  plane 
of  the  original  ring.  A.  A.  E. 


Configurations  of  Molecules  of  Benzenoid  Substances. 

J.  Kenner  {Nature,  1922,  109,  581 ;  cf.  preceding  abstract). — 
Recent  investigations  (T.,  1922,  121,  614)  indicate  that  in  the  case 
of  6  :  6'-dinitrodiphenic  acid,  the  two  benzene  nuclei  in  separate 
molecules  (as  distinguished  from  their  crystalline  aggregates,  to 
which  Bragg’s  results  apply)  are  not  coplanar.  If  this  be  so,  it 
follows  that  the  direction  of  the  valency  of  each  of  the  carbon 
atoms  through  which  these  nuclei  are  united  is  not,  as  represented 
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in  the  usual  formula  for  benzene,  exerted  in  the  plane  of  the 
benzene  ring,  and,  further,  that  this  condition  is  a  stable  one, 
rather  than  a  phase  of  an  oscillation  as  suggested  by  Robinson. 
It  is  pointed  out  that  one  phase  of  Bloch's  formula  for  benzene 
corresponds  closely  with  that  deduced  by  Bragg  from  observations 
on  diamond  and  on  naphthalene  and  its  derivatives.  A.  A.  E. 

Ethylenic  Stereoisomerism.  Ch.  Dufraisse  (Ann.  Chim ., 
1922,  [ix],  17,  133 — 221). — A  more  detailed  account  of  work  already 
published  (A.,  1914,  i,  845;  1920,  i,  486;  1921,  i,  17,  104,  114, 
168  ;  this  vol.,  i,  39).  W.  G. 

Oxidation  of  the  Trinitroxylenes.  M.  Giua  ( Gazzetta ,  1922, 
52,  i,  183 — 188). — When  oxidised  by  means  of  chromic  acid, 
3:4:  6-trinitro-o-xylene  and  2:3:  5-trinitro-p-xylene  yield,  respec¬ 
tively,  3:4:  6(or  3:5:  6)-trinitro-o-toluic  and  2:3:  5-trinitro-^- 
toluic  acids.  By  excess  of  chromic  acid  2:4:  6-trinitro-m- xylene 
in  concentrated  sulphuric  acid  solution  is  converted  into  2:4:6- 
trinitro^uphthalic  acid. 

3:4:  6(or  3:5:  6) - Trinitro - o - toluic  acid,  C02H*C6HMe(N02)3, 
crystallises  in  white  needles,  m.  p.  201 — 202°,  and  gives  a  reddish- 
brown  coloration  with  alkali ;  its  silver  salt  deflagrates  when  heated. 

2:4:  6-Trinitroisophlhalic  acid,  C6H(N02)3(C02H)2,  forms  white 
needles,  m.  p.  196 — 197°  (evolution  of  gas),  has  a  slightly  bitter 
taste,  and  loses  carbon  dioxide  with  formation  of  s. -trinitrobenzene 
when  heated  above  its  melting  point  or  boiled  with  water. 

2:3:  5-Trinitro-p 4oluic  acid,  C8H508N2,  crystallises  in  lustrous, 
white  lamellae,  m.  p.  230 — 231°,  and  gives  a  brownish-red  coloration 
with  alkali  hydroxides.  Its  silver  salt,  which  deflagrates  when 
heated,  methyl  ester,  white  needles,  m.  p.  114 — 115°,  and  ethyl 
ester,  colourless  prisms,  m.  p.  87 — 88°,  were  analysed. 

Methyl  3  : 5-dinitro-2-amino-p-toluate,  C9H906N3,  prepared  by 
the  action  of  alcoholic  ammonia  solution  on  methyl  2:3:  5  -  trinitro - 
p-toluate,  forms  lustrous,  yellow  needles,  m.  p.  139 — 140°,  and 
methyl  3  :  5-dinitro-2-eihylamino-p-toluate,  CnH1306N3,  similarly 
obtained  by  the  action  of  ethyl  amine,  in  yellow  needles,  m.  p. 
103 — 104°,  which  are  slowly  reddened  by  the  action  of  light. 

T.  H.  P. 

An  Instance  of  the  Apparent  Effect  of  the  Entering1  Group 
on  the  Position  of  Substitution  in  the  Benzene  Nucleus. 

William  Davies  (T.,  1922,  121,  806—815). 

The  Cumulative  Effect  of  the  Chlorine  Atom  and  the  Methyl 
and  Sulphonyl  Chloride  Groups  on  Substitution  in  the  Benzene 
Nucleus.  III.  William  Davies  (T.,  1922,  121,  785 — 791). 

Determination  of  the  Configuration  of  the  Stereoisomeric 
Hexamethylenes.  A.  Skita  (Annalen,  1922,  427,  255 — 280). — 
Most  of  this  work  has  already  been  described  (cf.  A.,  1921,  i,  503). 
cz\s-l-Amino-c^24raws-4-dimethylcycZohexane  is  characterised  by 
an  acetyl  derivative,  b.  p.  149°/12  mm.,  m.  p.  29°,  a  phenylcarb - 
amide,  m.  p.  60°,  a  s Ahiocarbamide,  C17H32N2S,  m.  p.  182°,  a  picrate, 
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leaflets,  m.  p.  176 — 177°,  and  a  hydrochloride ,  needles,  m.  p.  223°. 
The  five  corresponding  derivatives  of  ctVl-amino4rans-2-cis-4- 
dimethylcycfohexane  have  the  following  m.  p.  :  120°,  128°,  215°, 
155 — 156°,  and  235°,  respectively.  C.  K.  I. 

Catalytic  Preparation  of  Aniline.  II.  O.  W.  Brown  and 
C.  0.  Henke  (J.  Physical  Chem .,  1922,  26,  272 — 287 ;  cf.  this  vol., 
i,  445). — The  reduction  of  nitrobenzene  by  hydrogen  to  aniline 
in  the  presence  of  various  catalysts  has  been  investigated.  It 
is  shown  that  cobalt  is  active  at  a  lower  temperature  than  nickel 
(loc.  cit.),  but  it  is  to  be  noted  that  the  cobalt  contained  a  little 
nickel  and  the  nickel  a  little  cobalt.  Iron  is  found  to  carry  the 
reduction  further  than  copper,  but  cannot  be  used  below  300°, 
and  at  this  temperature  its  action  is  too  vigorous,  the  reduction 
being  carried  too  far.  Silver  is  an  excellent  catalyst,  even  better 
than  copper  prepared  by  ignition  of  the  nitrate,  because  it  may 
be  used  with  a  much  higher  rate  of  flow  of  nitrobenzene.  Anti¬ 
mony,  manganese,  and  chromium  also  act  as  catalysts  in  the 
reduction  of  nitrobenzene.  The  lower  oxides  of  molybdenum, 
vanadium,  uranium,  tungsten,  and  cerium  also  catalyse  the  reduc¬ 
tion.  The  activity  of  the  oxides  of  molybdenum  and  vanadium 
is  greater  than  that  of  the  other  three.  Alumina  has  a  slight 
activity,  which  is  probably  that  of  a  dehydrating  catalyst,  as  water 
is  one  of  the  products  of  the  reaction.  Commercial  tellurium  and 
the  oxides  of  calcium,  barium,  and  silicon  have  no  appreciable 
activity.  In  the  case  of  iron  and  antimony,  a  part  of  the  reduction 
is  due  to  the  direct  action  of  the  metal,  an  oxide  being  formed. 
When  antimony  is  used  at  a  low  temperature,  the  catalyst  loses 
its  activity,  which  is  restored  by  heating  at  450°  in  hydrogen. 
When,  however,  antimony  is  used  at  320°  it  does  not  lose  its 
activity  with  use.  J.  F.  S. 

Migration  of  the  Methyl  Residue  into  the  Benzene  Nucleus. 
The  Transformation  of  Methylaniline  Hydrochloride  into 
Toluidine  Hydrochloride.  Ernst  Beckmann  and  Erich 
Correns  [with  Otto  Liesche]  ( Ber .,  1922,  55,  [J5],  852 — 856). — 
The  conversion  of  methylaniline  hydrochloride  into  toluidine 
hydrochloride  has  been  regarded  as  an  intramolecular  change  of 
the  first  order  due  to  a  direct  exchange  of  position  of  the  methyl 
group  and  a  hydrogen  atom,  or,  alternatively,  as  due  to  the  pre¬ 
liminary  production  of  methyl  chloride  and  subsequent  action  of 
the  latter  on  the  aniline.  The  proof  that  a  tertiary  base  is  also 
produced  greatly  strengthens  the  latter  conception. 

Experiments  with  methylaniline  hydrochloride  show  that  the 
Hofmann-Martius  reaction  does  not  take  place  at  235°;  at  260°, 
a  mixture  of  primary  and  secondary  amines  in  about  equal  pro¬ 
portions  is  produced  whereas  at  310°  the  tertiary  amine  is  formed 
in  considerable  amount.  The  course  of  the  reaction  does  not 
appear  to  be  influenced  to  any  considerable  extent  by  the  presence 
of  aluminium  chloride  or  zinc  chloride,  the  temperature  being  the 
fundamental  factor. 

Methylaniline  is  not  affected  by  treatment  with  concentrated 
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sulphuric  acid  at  100°  or  with  a  saturated  solution  of  hydrogen 
chloride  in  glacial  acetic  acid  and  acetic  anhydride  at  150°;  the 
Hofmann-Martius  reaction  does  not  therefore  appear  to  be  analogous 
to  the  Beckmann  transformation.  II.  W. 

2  : 3-  and  2  : 5-Dinitro-p-toluidines.  James  Scott  and 
Robert  Robinson  (T.,  1922,  121,  844 — 846). 

Complex  Tautomerism.  H.  Ley  and  R.  Grau  (Z.  physikal. 
Chem.,  1922,  100,  271 — 275). — When  to  a  complex  compound, 
formed  between  a  nitrohydrocarbon,  H\R(N02)„,  and  an  aromatic 
amine,  R'NA2,  of  the  type  HR(N02)n  .  .  .  R'NA2,  a  salt-forming 
group,  XH,  is  added,  the  hydrogen  of  which  can  form  an  ion, 
then  the  resulting  compound  may  exist  in  two  possible  forms, 
(N02)wRX[H  .  .  .  NR'A2]  and  HXR(N02)*  .  .  .  R'NA^  Evidence 
is  advanced  to  prove  that  in  the  case  of  the  complex  formed  between 
3  : 5-dinitrobenzoic  acid  and  diethylaniline,  the  two  tautomerides 
actually  exist.  The  complex  forms  light  yellow  crystals  which 
dissolve  in  water  to  form  a  colourless  solution.  The  solution  has  a 
marked  electrical  conductivity  which  points  to  the  saline  character 
of  the  dissolved  substance.  In  chloroform,  methyl  alcohol,  ethyl 
alcohol,  amyl  alcohol,  and  ethyl  ether,  the  solution  is  yellow  to 
yellowish-red.  It  melts  at  93°,  but  when  heated  under  water  at 
73°,  brownish-red  liquid  drops  are  formed  which  on  solidifying 
pass  back  to  the  white  form,  which  again  melts  at  93°.  J.  F.  S. 

The  Catalytic  Reduction  of  Aromatic  Nitrocompounds 
and  a  New  Method  for  the  Preparation  of  (B-Arylhydroxyl- 
amines.  I.  K.  Brand  and  Joseph  Steiner  (Ber.,  1922,  55, 
[R],  875 — 887). — Nord  (A.,  1920,  i,  21)  has  studied  the  course  of 
the  catalytic  reduction  of  nitrobenzene  in  the  presence  of  a 
jilatinum  catalyst  and  has  thereby  established  the  intermediate 
production  of  (3-phenylhydroxylamine ;  he  has,  however,  been  led 
to  the  conclusion  that  the  method  does  not  allow  ready  control, 
and  that  the  intermediate  products  are  only  present  in  such  small 
amount  as  to  render  their  isolation  and  identification  a  matter  of 
extreme  difficulty.  It  is  now  found,  however,  that  under  suitable 
conditions  (3-arylhydroxylamines,  azoxy-  and  hydrazo- derivatives 
can  be  prepared  in  good  yield.  The  compounds  first  named  are 
obtained  in  neutral  solution,  whereby  the  possibility  of  the 
conversion  of  initially-formed  p-arylhydroxylamines  into  azoxy- 
compounds,  aminophenols,  or  chloroamines  is  practically  excluded. 
Reduction  is  effected  by  hydrogen  at  the  atmosphere  pressure  in 
the  presence  of  palladised  animal  charcoal,  the  extent  of  the  action 
being  controlled  by  regulation  of  the  volume  of  the  hydrogen  used ; 
provided  that  the  change  does  not  occur  too  vigorously,  there  is 
little  fear  of  the  further  reduction  of  (3-arylhydroxylamine  to 
primary  amine  so  long  as  unchanged  nitro- derivative  is  present. 
Under  these  conditions,  nitrobenzene  yields  successively  p-phenyl- 
hydroxylamine  in  80%  yield  and  (with  a  further  supply  of  hydrogen) 
aniline  in  90%  yield.  m-Dinitrobenzene  yields  1 -nitro-3 -hydroxyl - 
aminobenzene  [p-ra-nitrophenylhydroxylamine],  m.  p.  118 — 119° 
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(cf.  Brand,  A.,  1906,  i,  80),  ra-nitroaniline,  and  m-phenylenedi  amine. 
2  :  4-Dinitrotoluene  is  converted  successively  into  2-nitro-4-hydr- 
oxylaminotoluene  (Brand  and  Zoller,  A.,  1907,  i,  755)  and  2:4- 
tolylenedi amine,  whereas  2  :  6-dinitrotoluene  gives  2-nitro-6- 
hydroxylaminotoluene  (Brand,  A.,  1911,  i,  713),  2 -nitro- 6- amino- 
toluene,  m.  p.  92°,  and  2  :  6-tolylenediamine. 

The  smooth  formation  of  azoxy-compounds  depends  essentially 
on  the  alkalinity  of  the  solution,  which  must  be  sufficient  to  pro¬ 
mote  the  rapid  production  of  the  desired  substance  and  thus  to 
repress  the  further  reduction  of  the  (3-arylhydroxylamine  to  primary 
amine.  Palladised  animal  charcoal  is  used  as  catalyst.  Under 
these  conditions,  nitrobenzene  is  transformed  by  the  requisite 
quantities  of  hydrogen  into  azoxybenzene  and  hydrazobenzene, 
whereas  with  a  smaller  concentration  of  alkali  hydroxide  the  main 
product  is  aniline,  the  formation  of  which  is  not  due  to  fission  of 
intermediately  formed  azoxybenzene ;  in  aqueous  alcoholic  solution, 
azoxybenzene  and  azobenzene  are  converted  by  the  requisite 
amounts  of  hydrogen  into  hydrazobenzene,  aniline  not  being 
produced  in  more  than  minimal  quantity.  m-Dinitrobenzene  gives 
1  :  l'-dinitro-3  :  3'-azoxybenzene,  m.  p.  146*5°  (cf.  Brand,  A.,  1906, 
i,  80).  2  :  4-  and  2  :  6-Dinitrotoluenes  are  transformed  respectively 

into  2  :  2'-dinitro-4  :  4'-azoxytoluene,  m.  p.  164°,  and  2  :  2'-dinitro- 
6  :  6'-azoxytoluene,  m.  p.  188°  (cf.  Brand  and  Zoller,  A.,  1907, 
i,  755).  H.  W. 

Semipinacolic  Transposition  in  the  Benzylci/clohexene 
Series  ;  Migration  of  the  Benzene  Radicle.  M.  Tiffeneau 
and  M.  Porcher  {Bull.  Soc .  chim.,  1922,  [iv],  31,  324 — 334). — 
l-BenzylcycZo-Ax-hexene,  obtained  by  the  dehydration  of  benzyl - 
cycfohexanol,  gives,  in  ethereal  solution  with  mercuric  oxide  and 
iodine,  2-iodo-l-benzylcyc\ohexan-\-ol,  which  when  shaken  in 
ethereal  solution  with  silver  nitrate  yields  a  mixture  of  the  original 
hexene,  its  oxide,  and  l-benzylcyclohexan-2-one ,  b.  p.  165 — 166°/18 
mm.,  d0  1*0733,  giving  a  semicarbazone,  m.  p.  166 — 167°.  1-Benzyl - 
cycfohexan-2-one  may  also  be  prepared  from  cyclohexanone  by  the 
action  of  sodamide  followed  by  the  addition  of  benzyl  chloride. 
A  fourth  product  of  the  action  of  silver  nitrate  on  the  iodohydrin 
is  l-benzylcyclohexan-l  :  2-diol ,  m.  p.  96—97°,  which  on  dehydration 
gives  benzylcycZohexanone. 

^-Benzyl  A -methyhydohcxanA-ol ,  b.  p.  183 — 187°/25  mm.,  ob¬ 
tained  by  the  action  of  magnesium  benzyl  chloride  on  1 -methyl - 
cycZohexan-4-one,  on  dehydration  gives  4:-benzyl-l-methylcyc\o- 
A 3-hexene,  b.  p.  160 — 165° /35  mm.,  from  which  Z-iodoA-benzyl-\- 
methylcyciohexanA-ol  can  be  prepared.  This  iodohydrin  does  not 
give  a  ketone  when  shaken  in  ethereal  solution  with  silver  nitrate. 

W.  G. 

Nitro-derivatives  of  p-Phenetidine.  Frederic  Reverdin 
and  H.-P.  Andre  Roethlisberger  (Helv.  Chim.  Acta ,  1922,  5, 
300 — 314). — The  reactivity  of  the  2-nitro-group  in  2  :  3  :  5-trinitro- 
p-phenetidine  (Reverdin  and  Fiirstenberg,  A.,  1913,  i,  850)  is 
preserved  in  its  p-toluenesulphonyl  derivative.  In  2  :  3-dinitro- 
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p-phenetidine,  however,  it  is  the  3-nitro-group  which  exhibits 
reactivity,  and  this  is  enhanced  by  acylation,  the  benzoyl  being 
more  effective  than  the  acetyl  group  in  this  respect.  2  :  3-Di-  and 
2:3:  5-tri-nitro-p-phenetidines  are  best  prepared  by  nitration  of 
p-toluenesulphonyl-p-phenetidine  (Reverdin  and  Fiirstenberg,  loc. 
cit.)  or  its  3 -nitro- derivative  (detailed  directions  for  which  are 
supplied),  followed  by  hydrolysis.  2  :  5-Dinitro-p-toluenesulphonyl- 
p-phenetidine ,  C15H1507N3S,  prisms  or  rosettes,  m.  p.  152 — 154°, 
is  a  subsidiary  product  in  the  preparation  of  the  2  :  3-isomeride. 
The  orientation  of  2  :  5-dinitro-p-phenetidine ,  C8H905N3,  scarlet 
needles,  m.  p.  139 — 139-5°  ( acetyl  derivative,  C10HnO6N3,  yellow 
needles,  m.  p.  156 — 157°),  follows  from  its  conversion  into  2  :  5- 
dinitrophenetole,  m.  p.  96—98°  (cf.  Andreae,  A.,  1880,  466),  from 
which  2  :  5-dinitrophenol  is  obtained  by  means  of  concentrated 
sulphuric  acid  at  60 — 70°.  Similarly,  2  :  5-dinitro-4-aminophenol, 
C6H505N3,  violet-black  needles,  m.  p.  166 — 167°,  is  produced  from 

2  : 5-dinitro-p-phenetidine,  although  the  corresponding  anisidine 
is  stable  under  these  conditions.  2  :  5-DinitroA-aminophenyl  acetate , 
C8H706N3,  m.  p.  144 — 145°,  exists  in  a  yellow  and  a  red  form. 
Chromoisomerism  is  also  exhibited  by  3-nitro-p-toluenesulphonyl-p- 
phenetidine  (large,  pale  yellow,  cubic  crystals,  m.  p.  104 — 105° ; 
intensely  yellow,  fine  needles,  m.  p.  94 — 95°),  2  :  3 -dinitrotoluene- 
sulphonyl-p -phenetidine  (fine,  pale  yellow  needles,  m.  p.  145 — 
146°;  almost  colourless,  cubic  crystals,  m.  p.  162 — 163°;  cf. 
Reverdin  and  Fiirstenberg,  loc.  cit.). 

p-Toluenesulphonyl-2  :  3-dinitroAA-methyl-p-phenetidine , 

Ci6H1707N3S, 

forms  needles,  or  tablets,  m.  p.  152 — 152-5°.  Benzoyl-2  :  3-dinitro- 
p -phenetidine,  forms  pale  yellow  plates,  m.  p.  182 — 183°.  Benzoyl - 
2:3:  5-trinitro-p-phenetidine,  C15H1208N4,  forms  pale  yellow  needles, 
m.  p.  246 — 247°  (decomp.).  p-Toluenesulphonyl-2-nitro-3-anilino - 
p -phenetidine,  C21H2207N4S,  crystallises  in  ruby-red  needles,  m.  p. 
1 1 1 — 1 1 1  -5°.  Acetyl-2-nitro-3-anilino-p-phenetidine ,  C16H1704N3, 
brown  plates,  m.  p.  151 — 152°;  the  benzoyl  analogue,  C21H1904N3, 
dark  brown  crystals,  m.  p.  153 — 154°,  furnishes  benzoyl-2-nitro- 
3 -methylamino-p -phenetidine,  C16H1704N3,  dark  brown  crystals, 
m.  p.  135 — 136°.  p -Toluenesulphonyl  -  3  :  5-dinitro  -  2  -  anilino  -  p  - 
phenetidine,  C21H20O7N4S,  forms  yellow  prisms,  m.  p.  198 — 199°. 

3  :  b-Dinitro-2-methoxy-p-phenetidine,  C9H1106N3,  forms  orange 
needles,  m.  p.  120 — 121°.  The  following  molecular  compounds 
are  described  :  p-Toluenesulphonyl-2  :  3-dinitro-p-phenetidine  with 
methylamine,  C16H20O7N4S,  m.  p.  148 — 149°;  with  dimethylamine, 
Ci7H22(W,  red  crystals,  m.  p.  141°;  with  ethylamine, 

ci7H2207N4S, 

orange  needles,  m.  p.  146°  (decomp.) ;  with  diethylamine, 

Ci9H2r>07N4S, 

red  or  yellow  plates,  m.  p.  182 — 183°;  with  aniline,  C21H2207N4S, 
plates,  m.  p.  141 — 142° ;  with  quinoline,  C24H2207N4S,  yellow  cubic 
crystals,  m.  p.  94 — 96°,  and  a  potassium  salt,  C25H1407N3SK, 
orange-yellow  needles,  m.  p.  296 — 297°.  p -Toluenesulphonyl - 
2:3: 5-trinitro-p-phenetidine,  gives  with  dimethylamine,  C17H2109N3S, 
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a  red  form,  m.  p.  164°,  and  an  orange  form,  m.  p.  184° ;  with  tri- 
methylamine,  C18H2309N5S,  canary  yellow  needles,  m.  p.  175 — 176° 
(decomp.) ;  and  with  quinoline ,  C24H2109N5S,  orange  red  needles, 
m.  p.  102 — 103°  (decomp.).  p-Toluenesulphonyl-3-nitro-p-phenet- 
idine  forms  with  diethylamine ,  C19H2705N3S,  red  needles,  m.  p. 
135 — 136°.  p -Toluenesulphonyl-2  :  5-dinitro-p-phenetidine,  gives  with 
dimethylamine,  C17H2207N4S,  red  or  yellow  plates,  m.  p.  178 — 179°. 

J.  K . 

Action  of  Nitric  Acid  on  Phenol  Ethers.  Kurt  H.  Meyer 
and  Hans  Gottlieb-Billroth  (Ber.,  1922,  55,  [B],  823 — 826 ; 
cf.  A.,  1920,  i,  37). — A  reply  to  Kehrmann,  Decker,  and  Solonina 
(this  vol.,  i,  32).  H.  W. 

The  Oxidation  of  Quinol  in  the  Presence  of  Aliphatic 
Amines.  Rolla  N.  Harger  (Proc.  Nat.  Acad.  Sci.,  1922,  8, 
57 — 59). — Quinol,  dissolved  in  a  strong  aqueous  solution  of  dimethyl- 
amine,  takes  up  oxygen  readily,  and  brilliant,  red  plates  separate, 
m.  p.  171°,  which  appear  to  be  2  :  5-di-dimethylaminoquinol  (cf. 
Mylius,  A.,  1885,  i,  803 ;  Kehrmann,  A.,  1890,  i,  756).  Other 
products  not  yet  identified  are  also  formed  in  the  reaction.  Similar 
results  have  been  obtained  with  methylamine.  W.  O.  K. 

The  Iodohydrin  Derived  from  Allylbenzene  and  its  Trans¬ 
formations.  M.  Porcher  (Bull.  8oc.  chim .,  1922,  [iv],  31, 
334—340). — Allylbenzene  gives  with  mercuric  oxide  and  iodine  in 
moist  ether  a.-iodo-y-phenylpropan-$-ol ,  which  under  the  influence 
of  silver  nitrate  yields  benzyl  methyl  ketone  together  with  some 
allylbenzene  oxide  and  some  benzylethylene  glycol  as  its  nitrate. 
Allylbenzene  oxide  reacts  with  hydriodic  acid  to  give  a  mixture 
of  the  above  iodohydrin  and  its  isomeride,  $-iodo-y-phenylpropan- 
<x-olf  and  if  this  mixture  is  treated  with  silver  nitrate,  phenylprop- 
aldehyde  is  obtained  in  addition  to  benzyl  methyl  ketone. 

Allylbenzene  dibromide  gives  with  alcoholic  potassium  hydroxide 
benzylvinyl  bromide ,  CH2Ph*CH!CHBr,  b.  p.  217 — 221°,  d0  1-351. 
This  reacts  with  magnesium  in  ethereal  solution,  giving  phenyl- 
propinene  (cf.  Lespieau  and  Garreau,  A.,  1920,  i,  603),  allylbenzene, 
and  magnesium  derivatives  of  these  two  hydrocarbons.  W.  G. 

Halochromic  Phenomena  with  Carbinols.  Siegfried 
Skraup  and  Leo  Freundlich  (Ber.,  1922,  5&,  [B],  1073 — 1080). — 
A  preliminary  communication  induced  by  the  recent  publications 
of  Hess  and  Weltzein  (this  vol.,  i,  35)  and  Ziegler  (this  vol.,  i,  151). 

The  basic  character  of  carbinols  is  regarded  as  a  consequence  of 
the  great  valency  demand  on  the  central  carbon  atom.  If  this  is 
the  case,  the  hydroxyl  of  a  carbinol  must  be  the  more  readily 
removable  from  the  central  carbon  atom  by  complex-  or  salt-forming 
agents  (that  is,  the  resulting  halochromic  salt  must  be  the  less 
sensitive  towards  hydrolysing  agents)  in  proportion  as  the  substi¬ 
tuents  make  greater  demands  on  the  valency  of  the  central  carbon 
atom.  It  follows,  therefore,  that,  in  the  presence  of  a  suitable 
radicle,  one  or  two  phenyl  residues  in  triphenylcarbinol  can  be 
replaced  even  by  aliphatic  groups  without  causing  the  disappear- 
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ance  of  halochromism,  and  ultimately  that  even  primary  and 
secondary  alcohols  may  be  halochromic.  An  intimate  connexion 
exists  between  the  halochromism  and  basicity  of  the  carbinols  and 
the  radicle  dissociation  of  the  corresponding  hexa-alkylethanes  to 
substituted  methyls ;  this  is  illustrated  by  a  number  of  instances. 
The  basicity  of  the  carbinols  is  measured  by  treating  their  solutions 
in  glacial  acetic  acid  with  a  solution  of  concentrated  sulphuric  acid 
in  the  same  solvent  and  titrating  with  alcohol  (75%)  until  the  colour 
is  discharged.  It  is  interesting  to  note  that  the  method  can  be 
extended  to  benzilic  acid  and  its  esters,  although  in  these  cases 
the  initial  coloration,  for  some  unexplained  reason,  is  only  developed 
when  undiluted  sulphuric  acid  is  added  to  the  solutions.  The 
following  series  of  basicities  is  recorded,  that  of  triphenylcarbinol 
being  adopted  as  unit  in  each  series  :  (1)  diphenyl -p-tolylcarbinol, 
2-55;  diphenyldiphenylylcarbinol,  3*19;  diphenyl -p-anisylcarbinol, 
6-99 ;  a-naphthyldiphenylcarbinol,  8*83  :  (2)  benzhydrol,  0*330 ; 

diphenylmethylcarbinol,  0*361 ;  diphenylethylcarbinol,  0*343 ;  di- 
phenylpropylcarbinol,  0*368 ;  p-anisyldimethylcarbinol,  0*972  :  (3) 
benzilic  acid,  0*806;  methyl  benzilate,  0*501;  ethyl  benzilate, 
0*429. 

The  following  substances  are  described  incidentally  :  diphenyl- 
propylcarbinol ,  m.  p.  36° ;  p -anisyldimethylcarbinol,  b.  p.  130°/high 
vacuum ;  triisobutylcarbinol ,  which  could  not  be  isolated  in  the 
homogeneous  state.  H.  W. 

Carboligase.  IV.  Carl  Neuberg  and  Heinz  Oi-ile  (Biochem. 
Z .,  1922,  128,  610 — 618). — Improved  experimental  methods  have 
confirmed  and  amplified  the  previous  work  (A.,  1921,  i,  480;  this 
vol.,  i,  305)  on  the  production  of  Z-acetylphenylcarbinol  from  benz- 
aldehyde  during  yeast  fermentation.  The  semicarbazone  of  Z- acetyl 
phenylcarbinol  has  m.  p.  194°  and  [a]g  +215*78°  in  pyridine.  The 
thiosemicarbazone  has  now  been  obtained  optically  active  by  combin¬ 
ation  of  the  components  in  pyridine  solution.  It  melts  at  207° 
and  has  [a]D+228*78  in  pyridine.  The  formation  of  the  thiosemi¬ 
carbazone  can  be  used  for  estimating  the  approximate  content  of 
the  ketone-alcohol  in  the  crude  oil  (ether  extract).  The  value  found 
was  27%.  In  the  fractionation  of  the  ketone -alcohol  fraction, 
phenyldiketopropane  was  identified  by  its  oxime  and  phenylhydr- 
azone.  H.  K. 

Diphenylstyrylcarbinol  and  Triphenylallene.  Kurt  H. 
Meyer  and  Kurt  Schuster  ( Ber .,  1922,  55,  [H],  815 — 819). 
Diphenylstyrylcarbinol ,  CHPhICH#CPh2#OH,  colourless  needles,  m.  p. 
95°,  is  prepared  in  14%  yield  by  the  action  of  magnesium  p-styryl 
bromide  on  benzophenone  in  ethereal  solution  (cf.  Ziegler,  this 
vol.,  i,  151).  Attempts  to  convert  it  into  the  corresponding  chloride 
(and  hence  to  an  analogue  of  triphenylmethyl  in  which  one 
phenyl  group  is  replaced  by  an  unsaturated  residue)  were  unsuc¬ 
cessful,  since  it  is  transformed  by  acetyl  chloride,  acetic  anhydride, 
or  a  solution  of  hydrogen  chloride  in  ether  into  triphenylallene , 
CHPhICICPh2,  colourless,  lustrous  leaflets,  m.  p.  210°. 
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The  preparation  of  the  earbinol,  CPh2ICPh*CPh2,OHJ  could  not 
be  effected,  since  methyl  triphenylacrylate  could  not  be  caused  to 
react  with  magnesium  phenyl  bromide,  even  when  dissolved  in 
boiling  cycfohexyl  methyl  ether.  H.  W. 


Cholesterol.  A.  Windatjs  (Z.  physiol.  Che?n.,  1921,  117, 
146—158;  cf.  A.,  1920,  i,  41,  309,  434,  435;  1921,  i,  507).— 

l.  [With  Harry  Grimmel.] — The  ketodicarboxylic  acid, 
formed  by  the  oxidation  of  cholestan~4  :  7-dione  (I)  forms  a  semi - 
carbazide  (slender  needles,  m.  p.  240°)  which  with  sodium  eth oxide 
and  alcohol  yields  an  acid,  C27H4604,  identical  with  an  acid  obtained 
by  the  oxidation  of  dihydrocholesterol  (II) ;  it  therefore  has  the 
constitution  (III).  This  is  confirmed  by  the  fact  that  when  heated, 
it  forms  a  diketone ,  C26H4202,  small  plates,  m.  p.  148 — 149°  (dioximet 

m.  p.  191°). 


^18^-34 

- - * - - 

CH  / 

- ?h2 

gC^/CHx^/CO 
CO  CH2 
(I-) 


C18H34 


CH 

H/j/^C- - CH2 

HaC\^^CH^//CH2 

CH-OH  CH2 
(II) 


C  18^34 

n  z 

/ch\  / 

H2c/  xc - ch2 

C02H  /CH^/CHg 
C02H  ch2 

(III.) 


II.  [With  A.  von  Staden.] — From  the  dicarboxylic  acid, 
C27H4604  (III),  a  tricarboxylic  acid,  C^HjgOg  has  been  prepared 
by  oxidation  with  chromic  acid,  which  crystallises  from  acetic 
acid  in  rosettes  of  slender  needles,  m.  p.  238°,  and  forms  a  trimethyl 
ester,  rectangular  leaflets,  m.  p.  86 — 87°.  This  acid  apparently 
has  the  constitution  (IV.) 


C14H„}CO,H 


(IV.)  HoC/ 
HOOC 


A 


H\  / 

xc— 


/ 


ch2 


C02H  ch2 


^18^34 

r —  ^  > 

CH  / 

h2c/\c— - CH2  (V') 

HgC^/CH^/ CH-OH 
CH-OH  CH-OH 


III.  [With  H.  Luders.] — On  boihng  a-cholestan-triol  (V)  (T., 
1908,  93,  1680;  A.,  1915,  i,  884)  with  methyl  alcoholic  hydrogen 
chloride,  it  is  converted  into  the  chlorohydrin  of  a-cholesterol  oxide, 
C27H4702C1,  long  needles,  m.  p.  170 — 171°.  With  alcoholic  potass¬ 
ium  hydroxide,  or  with  acid,  p-cholesterol  oxide  is  obtained, 
identical  with  that  isolated  by  Westphalen  (A.,  1915,  i,  885). 

W.  O.  K. 


Metacholesterol  and  its  By-products.  III.  I.  Lifschutz 
(Biochem.  Z.,  1922,  129,  115 — 127). — -The  author  amplifies  the 
description  of  the  properties  and  preparation  of  metacholesterol 
(A.,  1920,  i,  546).  It  has  mol.  wt.  369  and  [a]D  —  33*7°  in 
chloroform.  H.  K. 
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Derivatives  of  Dithioethylene  and  Dithioacetylene  and  the 
Additive  Capacity  of  Multiple  Bonds.  Emil  Eromm  and 
Erich  Siebert  (Ber.,  1922,  55,  [J5],  1014 — 1030). — The  additive 
capacity  of  the  double  and  treble  linking  in  di-p-tolylthiolethylene 
and  di-p-tolylthiolacetylene  is  suppressed  completely  towards 
hydrogen  and  partly  towards  bromine ;  addition  of  the  elements 
of  water  is,  however,  possible.  The  substances  can  also  be  oxidised, 
but  the  oxygen  atoms  become  attached  to  sulphur.  Since  the 
activity  of  the  multiple  bond  is  lessened  by  the  proximity  of  mer¬ 
captan  residues,  it  would  be  expected  that  a  still  more  marked 
effect  would  be  produced  by  neighbouring  sulphonyl  radicles. 
This  is  actually  the  case  with  respect  to  the  addition  of  bromine, 
but,  on  the  other  hand,  the  sulphonyl  compounds  are  readily 
reduced  by  hydrogen;  the  apparent  anomaly  is  explained  by  the 
observation  of  the  presence  of  conjugated  double  bonds,  whereby 
also  the  behaviour  of  the  sulphones  towards  phenylhydrazine  is 
explained. 

Di-'p-tolylthiolethylene ,  C2H2(S*C6H4Me)2,  long,  lustrous  needles, 
m.  p.  93°,  is  prepared  in  90%  yield  by  the  gradual  addition  of 
a(3-dichloroethylene  to  a  boiling  alcoholic  solution  of  p-tolyl  mer¬ 
captan  and  potassium  hydroxide.  When  dissolved  in  chloroform, 
it  is  converted  by  bromine  into  the  corresponding  dibromide , 
C2H2Br2(S*C6H4Me)2,  a  somewhat  unstable,  colourless,  crystalline 
powder,  m.  p.  72°,  and  by  chlorine  into  the  dichloride ,  m.  p.  138°. 
The  dibromide  is  transformed  by  boiling  alcoholic  potassium 
hydroxide  solution  into  di-ip-tolylthiolacetylene,  long,  lustrous 
needles,  m.  p.  101 — 102°,  which  combines  with  bromine  in 
chloroform  solution  to  give  di-'p-tolylthiolacetylene  dibromide , 
C2Br2(S*C6H4Me)2,  m.  p.  99 — 100°;  the  latter  substance  does  not 
unite  further  with  bromine.  Di-p-tolylthiolethylene  is  prepared 
by  the  action  of  zinc  dust  and  boiling  glacial  acetic  acid  on  di-p- 
tolylthiolethylene  dibromide  or  di-p-tolylthiolacetylene  dibromide. 
Di-p-tolylthiolethylene  is  converted  by  sulphuric  acid  (50%)  in 
glacial  acetic  acid  solution  into  the  ipdolylmercaptal  of  p -tolylthiol- 
acetaldehyde ,  C6H4Me*S,CH2*CH(S*C6H4Me)2,  colourless,  unctuous 
leaflets,  m.  p.  62 — 63°.  The  course  of  the  reaction  is  probably 
represented  by  the  schemes  :  C6H4Me*S‘CHICH*S*C6H4Me  — ^ 
C6H4Me*S*CH2*CH(OH)*S*C6H4Me  — *■  C6H4Me-S-CH2-CHO  + 
HS-C6H4Me  and  C6H4Me-S-CH2-CHO  +  2SH-C6H4Me  = 
C6H4Me*S*CH2*CH(S*C6H4Me)2  +  H20 ;  this  view  is  supported 
by  the  observation  that  the  yield  of  the  product  is  increased  when 
the  reaction  takes  place  in  the  presence  of  added  p-tolyl  mercaptan. 
Oxidation  of  the  p-tolylmercaptal  with  potassium  permanganate 
leads  to  the  production  of  the  i^-tolylsuljphonsuljphidemercajptal  of 
p -toluenesulphonylacetaldehyde, 

C6H4Me*S02,CH2*CH(S’C6H4Me)#S02*C6H4Me, 
slender,  colourless  needles,  m.  p.  119 — 120°,  which  is  reduced  by 
zinc  dust  in  boiling  glacial  acetic  acid  solution  to  di-p-toluene- 
sulphonyle thane,  C2H4(S02*C6H4Me)2,  m.  p.  199 — 200°.  If,  how¬ 
ever,  the  mercaptal  is  oxidised  with  hydrogen  peroxide  (30%),  it 
is  converted  into  the  p -tolylsuljphonmercajptal  of  p -toluenesuljphonyl- 
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acetaldehyde ,  C6H4Me*S02’CH2*CH(S02<?6H4Me)2,  colourless  needles, 
m.  p.  222 — 223°,  which  is  also  reducible  by  zinc  and  acetic  acid  to 
di-p-toluenesulphonylethane. 

•  Di-p-tolylthiolacetylene  likewise  unites  with  the  elements  of 
water  when  treated  with  sulphuric  acid  in  glacial  acetic  acid 
solution,  yielding  thereby  p -tolyl  -p-tolylthiolthioacetate , 

C6H4Me-S-CH2-CO-S-C6H4Me, 

a  liquid  which  could  neither  be  caused  to  crystallise,  nor  distilled 
without  decomposition;  it  is  hydrolysed  to  p-tolyl  mercaptan 
and  p-tolylthiolacetic  acid,  m.  p.  93°,  which  is  readily  oxidised  to 
p-tolylsulphonylacetic  acid,  m.  p.  117*5 — 118*5°. 

Di-p-tolylthiolethylene  is  not  attacked  by  zinc  dust  and  acetic 
acid,  but  is  converted  by  sodium  and  alcohol  into  p-tolyl  mer¬ 
captan. 

Oxidation  of  di-p-tolylthiolethylene  dissolved  in  benzene  with 
potassium  permanganate  and  dilute  sulphuric  acid  leads  to  the 
formation  of  p-tolylsulphonyl-p-tolylthiolethylene , 

C6H4Me*S*CH:CH*S02*C6H4Me, 

lustrous  needles,  m.  p.  114 — 115°;  the  constitution  of  the  sub¬ 
stance  is  deduced  from  its  reduction  by  zinc  dust  and  glacial  acetic 
acid  to  p-toluenesulphonyl-p-tolylthiolethane ,  slender,  colourless 
needles,  m.  p.  117 — -118°,  and  oxidation  of  the  latter  to  di-p-tolyl- 
sulphonylethane,  m.  p.  199 — 200°.  Oxidation  of  di-j?  tolylthiolethyl- 
ene  dissolved  in  cold  acetic  acid  with  hydrogen  peroxide  (30%) 
gives  p-toluenesulphonyl-p-tolylsulphoxidethylene, 

C6H4Me*S0'CH:CH*S02*C6H4Me, 

m.  p.  122 — 123°,  which,  like  other  sulphoxides,  gives  a  yellow 
coloration  with  alkali  hydroxide  and  loses  an  oxygen  atom  when 
reduced,  thus  yielding  79-toluenesulphonyl-p-tolylthiolethane.  Oxid¬ 
ation  with  hydrogen  peroxide  (30%)  in  warm  solution  transforms 
the  dithio- compound  into  di-p-toluenesulphonylethylene , 

C2H2(S02*C6H4Me)2, 

long,  lustrous  needles,  m.  p.  149 — 150°,  which  is  reduced  by  nascent 
hydrogen  to  di-p-tolyldisulphonylethane. 

Di-p-toluenesulphonylethylene  is  converted  by  phenylhydrazine 
in  alcoholic  solution  at  the  atmospheric  temperature  into  the 
phenylhydrazine  salt  of  toluene-p-sulphinic  acid,  m.  p.  159 — 160°, 
and  p-toluenesulphonylacetaldehydephenylhydrazone , 

C6H4Me-S02*CH2-CH:N-NHPh, 

yellow  needles,  m.  p.  144 — 145°.  A  similar  change  occurs  with  the 
sulphoxidesulphone,  the  products  being  ^-toluenesulphonylacet- 
aldehydephenylhydrazone  and  p -tolyl  disulphide.  H.  W. 

Interchange  of  Alcohol  Radicles  in  Esters.  Akira  Shimo- 
mura  and  Julius  Berend  Cohen  (T.,  1922,  121,  883 — 887). 

Preparation  of  Aromatic  Esters  in  the  Presence  of  an 
Organic  Base.  Yoshitar6  Suzuki  and  Sanky6  Kabushiki 
Kaisha  (Japanese  Pat.  38647  [1921]). — Aromatic  esters  are  easily 
prepared  from  aromatic  alcohols  and  chlorides  or  bromides  of 
aromatic  acids  in  the  presence  of  an  organic  base,  such  as  pyridine. 
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As  an  example,  benzyl  benzoate  is  prepared  by  dropping  400  parts 
of  benzoyl  chloride  into  a  mixture  of  300  parts  of  benzyl  alcohol 
and  300  parts  of  pyridine  at  50°.  After  mixing,  the  liquid  is  warmed 
on  a  water-bath  for  three  to  four  hours,  freed  from  the  base  and  acid 
by  washing  with  warm  water  and  alkali,  and  then  rectified.  Benzyl 
cinnamate,  benzyl  nitrobenzoate,  and  benzyl  bromobenzoate  are 
also  prepared  by  the  same  method.  K.  K. 


Hofmann's  Degradation  of  Acid  Amides  to  Amines. 

Ernst  Beckmann  and  Erich  Correns  [with  Otto  Liesche] 
( Ber.}  1922,  55,  [B],  848 — 851). — ra-Bromobenzamide  is  converted 


by  bromine  and  potassium  hydroxide  solution  into  m-bromo- 
aniline,  whilst  p-bromobenzamide  yields  _p-bromoaniline,  the  sub¬ 
stituent  therefore  occupying  the  same  position  after  as  before 
the  intramolecular  transformation  (cf.  Montagne,  A.,  1918,  i,  534). 
It  therefore  appears  that  the  displacement  of  the  radicle  occurs 
in  the  same  manner  in  the  Hofmann  degradation  as  in  the  Beck¬ 
mann  transformation.  It  is  possible  that  in  the  presence  of  the 
concentrated  alkali  hydroxide  the  amide  reacts  in  its  enolic  form 


in  accordance  with  the  scheme  : 


R-C-OH  ^ 
XNH 


R-C-OBr  ^Br 
:H 


r-c:o  c:o  r-nh2+co2. 

XN-  R-N  H.  W. 


Action  of  Hydrogen  Peroxide  on  Nitriles  and  on  Amides  : 
Formation  of  Hydroxamic  Acids.  E.  Oliveri-Mandala  (Gaz- 
zetta ,  1922,  52,  i,  107 — 112). — In  alkaline  solution  at  about  40°, 
hydrogen  peroxide  converts  nitriles  into  the  corresponding  amides 
(cf.  Radziszewski,  A.,  1885,  496;  Deinert,  A.,  1896,  i,  149 ;  Dubsky, 
A.,  1916,  i,  550).  The  author  finds  that,  with  perhydrol  in  faintly 
alkaline  solution,  this  hydrolysis  proceeds  further,  ammonia  and 
the  acid  corresponding  with  the  nitrile  being  obtained :  R*CN+ 
3H202=R*C02H+NH3+H20+30.  If  an  aromatic  nitrile  is  used 
and  the  solution  contains  also  a  little  ferric  chloride,  the  cherry- 
red  coloration  characteristic  of  the  hydroxamic  acids  gradually 
appears.  Hydroxamic  acids  are  formed  also  from  aromatic  amides 
under  these  conditions,  the  ferric  chloride  exerting  a  catalytic 
influence  on  the  reaction. 

In  the  oxidation  of  benzylamine  to  benzaldoxime  by  means  of 
Caro’s  acid,  CH^h-NIL*  — >  CH2Ph-NH-OH  ->  CHPhlNOH,  it  is 
not  improbable  that  the  hydroxamic  acid  forms  an  intermediate  stage, 
the  various  phases  of  the  oxidation  being  represented  by  the  scheme : 


CH2Ph-NH2 


C6H5-CO-NH2  — > 

CH2Ph-NH-OH  — > 


c6h6-c-oh 

N*OH 

t 

JST-OH 


The  action  of  diazomethane  on  benzhydroxamic  acid  in  ethereal 
solution  yields  a  compound,  CgHgOgN,  with  properties  identical 
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with  those  of  the  compound  obtained  by  Lossen  by  the  action 
of  potassium  hydroxide  and  methyl  iodide  on  benzhydroxamic 
acid  (A.,  1895,  i,  37)  and  regarded  by  this  author  as  having  the 
oximic  structure,  OH‘CPh!N*OMe.  Since,  however,  ethers  are 
known  in  which  both  hydroxyls  are  undoubtedly  etherified,  for 
instance,  OR''CPhIN*OR,  and  since  also  diazomethane  is  capable 
of  etherifying  feebly  acid  hydrogen  atoms,  such  as  the  hydroxylic 
hydrogen  atoms  of  phloroglucinol,  Lossen’s  formula  for  the  above 
compound  is  to  be  excluded,  the  true  structure  being  either 

COPh«NH*OMe  or  The  sa^s  compounds  of  this 

class  have,  however,  probably  the  oximic  constitution. 

T.  H.  P. 

Free  o-Aminophenylacetic  Acid,  its  Esters  and  Trans¬ 
formations.  P.  W.  Neber  ( Ber .,  1922,  55,  [£],  826 — 848). — 
The  readiness  with  which  o-aminophenylacetic  acid  passes  by  loss 
of  water  into  oxindole  has  caused  it  to  be  regarded  as  a  particularly 
unstable  substance  which  cannot  exist  in  the  free  state.  It  is 
shown,  however,  that  this  change  is  characteristic  of  solutions 
acidified  with  mineral  acid;  the  substance  can  be  isolated  readily 
by  the  reduction  of  o-nitrophenylacetic  acid  in  alkaline  solution 
and  behaves  as  a  normally  stable  compound. 

Barium  o-aminophenylacetate  is  prepared  readily  by  the  addition 
of  a  hot,  aqueous  solution  of  barium  hydroxide  to  a  mixture  of 
barium  o-nitrophenylacetate  and  ferrous  sulphate  dissolved  in 
hot  water;  the  sodium  salt  (+3H20),  silver  salt,  slender  needles, 
and  copper  salt  are  described.  The  free  acid ,  colourless,  highly 
refractive  needles,  m.  p.  119°  (decomp.),  is  almost  quantitatively 
precipitated  by  the  addition  of  a  slight  deficiency  of  sulphuric  acid 
to  an  aqueous  solution  of  the  sodium  salt.  The  following  deriv¬ 
atives  are  described  :  o-acetylaminophenylacetic  acid  (from  the 
acid  and  acetic  anhydride  in  the  presence  of  ice  and  water),  colour¬ 
less  crystals,  m.  p.  158°  (when  heated  rapidly)  after  softening  at 
150° ;  o -benzoylaminophenylacetic  acid  (from  barium  o-amino¬ 
phenylacetate,  aqueous  sodium  hydroxide,  and  benzoyl  chloride), 
colourless  needles,  m.  p.  179°  after  softening  at  170°;  methyl 
o-benzoylaminophenylacetate  (from  the  free  acid  and  methyl  sulphate), 
small  colourless  needles,  m.  p.  108°.  o-Aminophenylacetic  acid 
can  be  diazotised  by  the  gradual  addition  of  sulphuric  acid  to  its 
aqueous  solution  in  the  presence  of  sodium  nitrite ;  the  diazonium 
compound  couples  with  (3-naphthol,  giving  o -fi-naphtholazophenyl- 
acetic  acid ,  C18H1403N2,  red  needles,  m.  p.  211 — 213°  (the  sodium 
salt  is  described).  o-Nitrobenzylidene-o-aminophenylacetic  acid , 
colourless  needles,  m.  p.  146°  after  softening  at  142°,  is  prepared 
from  the  acid  and  o-nitrobenzaldehyde  in  boiling  alcoholic  solution ; 
the  corresponding  m -nitrobenzylidene  compound,  yellow  needles, 
m.  p.  147°,  and  p -nitrobenzylidene  derivative,  yellow  needles,  m.  p* 
157°,  are  prepared  similarly.  When  heated  together  at  115°, 
o-nitrobenzaldehyde  and  o-aminophenylacetic  acid  give  3 -keto- 
2-o-nitrophenyl-3  :  4t-dihydroquinoline  (or  3 -hydroxy -2-o-nitrophenyU 

VOL.  cxxn.  i.  u 


i.  546 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


quinoline ),  yellowish -red  needles, 


sulphinic  anhydride ,  C6H4<C 


ch2-co 

so-o  ’ 


m.  p.  227°.  Phenylacetic- o- 
colourless  crystals,  m.  p.  185° 


after  softening  at  177°,  is  prepared  by  the  successive  treatment  of 
diazotised  o-aminophenylacetic  acid  with  sulphur  dioxide  and 
copper  bronze.  Reduction  of  the  diazonium  solution  with  stannous 
chloride  and  concentrated  hydrochloric  acid  gives  o -hydrazino- 
phenylacetic  acid ,  colourless  needles  (?+H20),  m.  p.  121°;  this 
substance  is  converted  by  rapid  distillation  under  atmospheric 


njj _ 

pressure  into  1  -amino -oxindole,  C6H4<C^^jj  y>C09  colourless, 

lustrous  leaflets,  which  is  transformed  by  nitrous  acid  successively 
into  oxindole  and  fi-isatoxime,  m.  p.  220°  (decomp.).  o-Nitro - 
benzylideneamino- oxindole ,  yellow  needles,  m.  p.  170°  after  softening 


at  163°,  is  prepared  by  the  addition  of  o-nitrobenzaldehyde  to  a 
hot  solution  of  o-hydrazinophenylacetic  acid  in  acetic  acid  and 


water. 


Somewhat  unexpectedly,  .  o-aminophenylacetic  acid  can  be 
esterified  by  saturating  a  well-cooled  solution  of  it  in  the  requisite 
alcohol  with  hydrogen  chloride.  In  this  manner,  ethyl  o-amino - 
phenylacetate  is  prepared  as  a  pale  red  liquid  which  could  not  be 
caused  to  crystallise  and  decompqses  with  formation  of  oxindole 
when  distilled  under  diminished  pressure.  It  is  transformed  by 
acetic  anhydride  into  ethyl  o-acetylaminophenylacetate ,  colourless 
needles,  m.  p.  66° ;  o -acetylaminophenylacetamide  crystallises  in 
colourless  needles,  m.  p.  203°.  Ethyl  o-benzoylaminophenylacetate, 
needles,  m.  p.  82°,  is  prepared  from  the  amino-ester  and  benzoyl 
chloride  in  the  presence  of  pyridine.  Diazotisation  of  ethyl  o-amino- 
phenylacetate  and  subsequent  coupling  with  (3-naphthol  yields 
ethyl  o-$-naphtholazophenylacetate ,  red  needles,  m.  p.  127°,  which 
can  also  be  prepared  by  esterification  of  the  corresponding  acid. 
The  amino-ester  is  converted  by  o-nitrobenzaldehyde  in  boiling 
alcoholic  solution  in  the  presence  of  piperidine  into  ethyl  o-nitro- 
benzylidene-o -aminophenylacetate ,  m.  p.  58°;  the  corresponding 
m-nitrobenzylidene  compound,  pale  yellow  needles,  m.  p.  119°, 
and  p -nitrobenzylidene  derivative,  yellow  crystals,  m.  p.  125°, 
are  also  described. 

Methyl  o -aminophenylacetate  is  obtained  as  a  liquid  which  could 
neither  be  caused  to  crystallise  nor  be  distilled  without  decom¬ 
position.  The  following  derivatives  are  described  :  methyl  o-acetyl - 
aminophenylacetate ,  a  colourless  powder,  m.  p.  90°  after  softening 
at  87°;  o -acetylaminophenylacetamide,  m.  p.  203°;  methyl  o-benzoyl - 
aminophenylacetate ,  colourless  slender  needles,  m.  p.  108°;  methyl 
o' -nitrobenzylidene-o-aminophenylacetate,  pale  yellow  needles,  m.  p. 
79° ;  methyl  m'-nitrobenzylidene-o-aminophenylacetate ,  yellow  needles, 
m.  p.  97°  after  softening  at  91°;  methyl  p'-nitrobenzylidene-o - 
aminophenylacetate ,  yellow  needles,  m.  p.  107°  after  softening  at 
105°;  methyl  o-$-naphtholazophenylacetate ,  brilliant  red  needles, 
m.  p.  145°. 

o -Azoxy phenylacetic  acidy  m.  p.  250°,  is  obtained  in  small  and 
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varying  amount  (up  to  2%)  by  the  reduction  of  o-nitrophenyl- 
acetic  acid  by  ferrous  sulphate  and  barium  hydroxide.  The  corre¬ 
sponding  ethyl  ester,  pale  reddish -yellow  needles,  m.  p.  69°,  and 
methyl  ester,  yellowish-red  needles,  m.  p.  114°,  after  previous 
softening,  are  described;  they  are  very  sensitive  towards  light. 

H.W. 

Higher  Terpene  Compounds.  II.  Abietic  Acid.  L.  Ruzicka 
and  Jules  Meyer  (Helv.  Chim.  Acta ,  1922,  5,  315 — 344 ;  cf .  A.,  1921, 
i,  573). — Abietic  acid,  as  it  actually  exists  in  American  colophony, 
is  best  isolated  in  a  50%  yield  by  distillation  of  this  material  at 
200 — 210°/1  mm.  (bath  255°),  followed  by  crystallisation  from 
methyl  alcohol  or  acetone.  It  forms  triangular  leaflets,  m.  p.  158° 
when  rapidly  heated,  [a]D  —68*5°;  (triozonide,  m.  p. 

91—93°,  methyl  ester,  C21H3202,  b.  p.  168— 172°/0-5  mm.,  df  1-049, 
ri^  1-5346).  The  acid  at  once  decolorises  alkaline  permanganate 
and  on  catalytic  reduction  in  alcoholic  solution  yields  a  mixture 
of  presumably  two  dihydro-acids ,  of  which  one,  C20H32O2,  m.  p. 
167 — 168°,  [a]D  — 12°,  was  isolated  in  the  pure  condition.  This 
acid  furnished  a  diozonide ,  C20H32O2,O6,  m.  p.  97 — 102°  (decomp.), 
but  was  indifferent  to  alkaline  permanganate  (cf.  Virtanen,  A., 
1920,  i,  832),  whilst  the  action  of  hydrogen  bromide  in  glacial 
acetic  acid  solution  yielded  an  isomeride ,  C20H32O2,  m.  p.  130 — 131°, 
[a]D  about  —2°,  which  is  distinguished  from  all  other  isomerisation 
or  reduction  products  of  abietic  acid  by  its  sparing  solubility  in 
alcohol.  It  is  stable  towards  alkaline  permanganate,  reacts  with 
difficulty  with  ozone,  the  product,  m.  p.  112 — 116°,  corresponding 
with  the  formula  C20H32O2,O.  Catalytic  reduction  of  abietic  acid 
in  ethyl  acetate  solution  at  the  ordinary  temperature,  and  more 
especially  in  amyl  ether  at  80°,  resulted  in  the  formation  of  notable 
quantities  of  the  tetrahydro-acid,  C20H34O2,  m.  p.  167 — 169°, 
[a] D  +10°,  the  formation  of  which  was  complete  in  glacial  acetic  acid 
solution  at  80°.  This  acid  reacts  with  ozone  with  difficulty,  forming 
somewhat  indefinite  products,  for  an  account  of  which  the  original 
should  be  consulted. 

The  variation  in  the  accounts  of  abietic  acid  given  by  earlier 
workers  is  due  to  the  fact  that,  whilst  in  some  cases  [Mach,  A., 
1893,  i,  582 ;  1895,  i,  384 ;  Maly  (1861) ;  Fliickiger  (1867) ;  Tschirch 
and  Studer,  A.,  1904,  i,  79]  the  extraction  of  the  acid  was  carried 
out  by  means  of  alcohol  or  .weak  alkali,  and  the  products  approxi¬ 
mately  agreed  in  melting  point  with  that  now  described,  in  other 
instances  (Levy,  A.,  1906,  i,  870;  Johansson,  Mon .  sci .,  1921,  73) 
methods  were  employed  which  caused  isomerisation.  This  occurs 
to  some  extent  if  the  distillation  above  described  be  carried  out 
under  2  mm.  pressure  (bath  temperature  275°);  if  the  material 
is  first  heated  for  several  hours  at  290°,  and  subsequently  distilled 
under  12  mm.  pressure  (bath  300°)  the  main  product  is  an  isomeride , 
^20®30^2»  m-  P-  178—179°,  [a]D  +3°,  which  yields  a  mixture  of  tetra- 
hydro- acids.  One  of  these,  ^20®34^2>  m-  P*  1^9  171°,  [a]D  +3°, 

has  been  definitely  separated.  When  abietic  acid  was  heated  for 

u  2 


i.  548 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


twenty-four  hours  at  300°  in  a  stream  of  carbon  dioxide  and  subse¬ 
quently  distilled,  a  considerable  quantity  of  abietene,  b.  p.  160 — 
170°/0*5  mm.,  accompanied  the  isomerised  acid ,  b.  p.  200 — 210°/0*5 
mm.,  m.  p.  170 — 172°,  [a]D  +46°.  The  last  furnished  a  mixture  of 
di-  and  tri-ozonides,  and  a  tetrahydro-acid ,  C20H34O2,  m.  p.  116 — 
118°,  [a]D  +16°,  from  which  what  seemed  to  be  a  monozonide  of  a 
peroxide ,  C20H34O2,O,O3,  m.  p.  103 — 106°  (decomp.),  was  prepared. 
Abietic  acid  is  quite  stable  towards  boiling  alcoholic  sodium 
hydroxide  solution,  and  is  practically  unchanged  by  glacial  acetic 
acid,  or  after  short  treatment  with  alcoholic  hydrogen  chloride. 
After  prolonged  treatment  with  a  hot  solution  of  hydrogen  chloride 
in  glacial  acetic  acid,  however,  it  melted  at  176 — 177°,  [a]D  — 34°, 
and  furnished  a  diozonide ,  C20H30O2,O6,  m.  p.  71°  (decomp.),  a 
dihydro-acid ,  C20H32O2,  m.  p.  148 — 149°,  [a]D  +27°  (from  which  a 
mixture  of  mono-  and  di-ozonides  was  obtained),  and  a  tetrahydro- 
acid,  C2qH3402,  m.  p.  158 — 160°,  [a]D  +9°.  A  further  isomeride  of 
abietic  acid,  C^B^Og,  m.  p.  150-— 151°,  [a]D  —10°,  is  obtained  by 
heating  its  dihydrobromide,  m.  p.  about  178°  (cf.  Levy,  A.,  1913, 
i,  620;  Henze,  A.,  1916,  i,  826)  with  quinoline  at  240°.  Since 
abietic  acid  is  a  methyldecahydroreteneearboxylic  acid  (Bamberger 
and  Hooker,  Annalen ,  1885,  229,  102;  Fortner,  A.,  1904,  i,  729; 
Lux,  A.,  1908,  i,  873;  Bucher,  A.,  1910,  i,  239;  Vesterberg,  A., 
1904,  i,  151),  and  a  considerable  group  of  the  sesquiterpenes  is 
derived  from  1  :  6-dimethyl-4-^opropylnaphthalene  (see  this  vol., 
i,  560),  abietic  acid  would  seem  to  represent  the  extension  of  the 
sesquiterpene  compounds  in  the  higher  natural  series  of  terpenes. 

J.  K. 

The  Action  of  Potassium  Iodide  and  Iodate  on  some 
Hydroxy-acids.  Sri  Krishna  and  Frank  George  Pope  (T., 
1922,  121,  798—800). 

Neutral  Homocamphoric  Esters  and  their  Products  of 
Reduction.  Palfray  ( Compt .  rend.,  1922,  174,  1235—1238). — - 
Ethyl  hydrogen  camphorate  gives  an  acid  chloride,  which  reacts 
with  sodium  phenoxide,  giving  phenyl  ethyl  homocamphorate , 
m.  p.  51 — 51-5°,  [oc]g  +27°  35'.  This  ester,  on  reduction  with 
sodium  and  absolute  alcohol,  yields  homocamphoric  glycol ,  m.  p. 
63 — 63-5°,  [a]g  +81°  5',  together  with  some  hydroxycampholic 

acid,  CsUu<™*£R>0R,  m.  p.  130-131°,  [a]S  +71°  37'.  The 

glycol  gives  a  diphenylur ethane,  m.  p.  115 — 115*5°,  [oc]d  +31°  29'; 
a  diacetyl  derivative,  b.  p.  182 — 183°/13  mm.,  [a]?}  +52°  36';  and 
a  dibenzoyl  derivative,  b.  p.  276 — 277°/2  mm.,  295 — 300°/12  mm., 
[ocjg  +34°  41'.  W.  G. 

Condensation  Products  from  Acid  Haloids.  X.  Action 
of  Triethylamine  on  Ketopinyl  Chloride.  E.  Wedekind 
and  Cl.  Weinand  (Ber.,  1922,  55,  [2?],  945 — 951;  cf.  this  vol.,  i, 
234).  The  “  tertiary  base  ”  reaction  has  now  been  applied  to  the 
chloride  of  a  ketonic  acid. 
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Ketopinyl  chloride  (annexed  formula),  m.  p.  109°, 
is  readily  prepared  by  the  action  of  thionyl- 
chloride  on  ketopinic  acid  (cf .  Gilles  and  Ren  wick, 
T.,  1897,  69,  1397,  1402),  and  is  converted  by 
triethylamine  in  the  presence  of  benzene  into 
a  mixture  of  ketopinic  anhydride ,  m.  p.  182°,  and 
dinorcamphocyclohexanedione  (annexed  formula), 
98°.  The  latter  substance  is  stable  towards  bromine  or 
pxr  permanganate,  and  does  not  react  with 
2  hydrogen  in  the  presence  of  palladium.  It 
is  not  affected  by  boiling  alkali  hydroxide, 
but  is  slowly  decomposed  by  boiling  concen¬ 
trated  hydrochloric  acid  with  re-formation 
of  ketopinic  acid.  It  reacts  with  phenyl- 
hydrazine  and  p-bromophenylhydrazine, 
without,  however,  yielding  uniform  products. 
It  gives  a  di-semicarbazone ,  C22H30O4N6, 
in.  p.  226°. 

Hydropinenecarboxylyl  chloride,  in  which 


CH2— CH 


CMe, 


CH — C CO 


CO 

! 

-CH 


CHo“ CH - CH 


the  ketonic  group  is  not  present,  reacts  very  slowly  with  triethyl¬ 
amine  under  the  customary  conditions.  The  sole  isolable  product 
of  the  reaction  is  hydropinenecarboxylic  anhydride,  which  appears 
to  be  a  modification  of  the  substance  (m.  p.  210°)  described  by 
Houben  and  Doescher  (A.,  1911,  i,  61);  it  has  m.  p.  184 — 185° 
when  crystallised  from  benzene,  but  this  value  rises  to  207 — 209° 
when  it  is  crystallised  from  alcohol.  H.  W. 


The  Utilisation  of  Ethyl  y-Diethoxyacetoacetate  for  the 
Synthesis  of  Derivatives  of  Glyoxaline.  An  Attempt  to 
Synthesise  Histamine  by  a  New  Method.  George  W.  Pucher 
and  Treat  B.  Johnson  ( J .  Amer.  Chem .  Soc.t  1922, 44,  817 — 826). — 
An  attempt  has  been  made  to  alkylate  ethyl  acetoacetate  or  ethyl 
y-diethoxyacetoacetate  by  means  of  bromomethylphthalimide,  as  a 
first  step  in  a  new  method  of  synthesising  histamine,  but  without 
success.  This  bromophthalimide  reacts  abnormally  with  the 
sodium  salts  of  [3-ketonic  esters,  with  formation  of  phthalimide, 
whereas  the  higher  homologue  reacts  normally  giving  phthalimido- 
derivatives. 

It  was  found  that  an  almost  quantitative  yield  of  hydroxy- 
methylphthalimide  could  be  obtained  by  heating  phthalimide 
under  a  reflux  condenser  with  10 — 15%  formaldehyde  solution. 
The  hydroxy-compound  is  readily  converted  into  bromomethyl- 
phthallmide  by  digesting  it  at  50 — 60°  with  48%  hydrobromic 
acid  and  concentrated  sulphuric  acid  for  two  hours.  The  bromo- 
compound  reacts  with  potassium  thiocyanate  in  acetone,  giving 
phthalimidomethyl  thiocyanate ,  C6H4!(CO)2IN#CH2*SCN,  m.  p.  147 — 
148°,  which  is  extremely  irritant  to  the  eyes.  In  the  same  solvent 
with  potassium  iodide,  it  gives  iodomethylphthalimide,  m.  p.  150° 
(cf.  Gabriel,  A.,  1908,  i,  181). 

Bromoethylphthalimide  reacts  with  the  sodium  salt  of  ethyl 
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y-diethoxyaeetoacetate,  giving  ethyl  cc-phthalimidoethyl-y-dietkoxy - 
acetoacetate.  W.  G. 

Sulphamidophthalic  Acid  and  Sulphimidophthalic  Acid. 

Th.  Zincke  and  H.  Greune  {Annalen,  1922,  427,  221 — 255). — 
A  considerable  amount  of  confusion  has  arisen  with  regard  to 
these  two  acids  and  their  salts.  For  instance,  all  the  salts  of  the 
imido-acid  are  described  in  “  Beilstein’s  Handbuch  ”  as  salts  of 
the  amido-acid,  which  accords  neither  with  the  erroneous  original 
literature  nor  with  the  truth.  The  two  substances  (formulae  I 
and  II)  are  dibasic  acids  of  similar  strength ;  both  they  and  their 
salts  are  easily  interconvertible,  and  the  salts  of  the  imido-acid 
frequently  crystallise  with  H20,  which  makes  it  difficult  to  dis¬ 
tinguish  between  them.  The  present  paper  places  the  whole 
chemistry  of  these  substances  for  the  first  time  on  a  correct  basis. 

(3)  (3) 

(I.)  C02H-C6H3<g°?>NH  C02H-C6H3<g>2'£H2  (IL) 

(2)  2  (2) 

The  acid  potassium  salt  which  separates  when  the  alkaline 
solution  obtained  by  oxidising  naphthalene -1-sulphonamide  with 
alkaline  permanganate  is  concentrated,  cautiously  acidified,  and 
allowed  to  remain  is  the  A-potassium  salt  of  the  imido-acid  with 
1H20  which  is  quickly  eliminated  in  a  vacuum  at  100°.  The 
same  substance  is  produced  when  the  acid  potassium  salt  (below) 
of  the  amido-acid  is  crystallised  from  warm  water.  When  the 
A-potassium  salt  is  treated  with  strong  hydrochloric  acid  it  gives 
the  imido-acid  (needles,  decomp.  275 — 276°  when  quickly  heated), 
but  if  boiled  with  A-hydrochloric  acid  it  yields  the  amido-acid. 
The  latter  crystallises  in  leaflets  or  needles  with  1H20  which  is 
given  up  slowly  at  100°  but  quickly  at  120°,  the  dried  acid  passing 
into  the  imido-acid  with  elimination  of  a  further  molecule  of  H20 
at  194°.  It  is  a  slightly  stronger  acid  than  the  imido-acid,  into 
which  it  is  converted  on  warming  with  concentrated  hydrochloric 
acid.  The  carboxyl -'potassium  salt  of  the  imido-acid  is  obtained 
by  heating  the  acid  potassium  salt  of  the  amido-acid  at  150°;  it 
is  easily  soluble  in  water,  but  on  warming  its  solution  the  less 
soluble  A-potassium  salt  of  the  imido-acid  is  precipitated.  The 
normal  barium  salt  of  the  imido-acid  (needles,  with  2HaO  which 
is  given  up  in  a  vacuum  at  100°)  is  prepared  by  adding  the  imido- 
acid  to  excess  of  barium  hydroxide.  The  N -silver  salt  of  the 
imido-acid  (needles,  with  1H20  which  is  eliminated  in  a  vacuum 
at  100°)  is  prepared  from  the  A-potassium  salt,  and  the  carboxyl- 
silver  salt  (amorphous)  of  the  imido-acid  by  heating  the  acid  silver 
salt  of  the  amido-acid  at  150°,  or  by  precipitation  from  a  solution 
of  the  cur&o:n/Z-potassium  salt  of  the  imido-acid.  The  normal 
silver  salt  of  the  imido-acid  is  obtained  by  precipitation  from  a 
neutralised  solution  of  the  A-potassium  salt. 

The  A-methyl  ester  (needles,  m.  p.  189°)  of  the  imido-acid  is 
prepared  from  the  A-potassium  or  A-silver  salt  and  methyl  iodide, 
but  the  reaction  does  not  proceed  very  smoothly.  It  is  rather 
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stable  towards  hydrolysing  agents,  but  its  constitution  may  be 
established  by  hydrolysis  with  concentrated  hydrochloric  acid  at 
150°,  when  methylamine  is  eliminated.  The  carboxyl-we£%£  ester 
(needles,  m.  p.  184 — 185°)  of  the  imido-acid  is  prepared  either  from 
the  carboxyl -silver  salt  and  methyl  iodide,  or  by  heating  the  acid 
methyl  ester  (below)  of  the  amido-acid,  or  by  cautious  alkaline 
hydrolysis  of  the  dimethyl  ester  (below)  of  the  amido-acid.  Both 
this  ester  and  the  carboxyl -ethyl  ester  of  the  imido-acid  give  the 
imido-acid  itself  on  hydrolysis  by  means  of  2A-sodium  hydroxide. 
The  dimethyl  ester  (needles,  m.  p.  176°)  of  the  imido-acid  is  pre¬ 
pared  from  the  normal  potassium  or  silver  salt.  An  isomeric  ester, 

- SO, 


dimethyl  if/sulphimidophthalate ,  C02Me*C6H3<C 


C(OMe)!N 


(small 


tablets,  m.  p.  163°),  is  obtained  by  the  action  of  methyl  alcohol  on 
\ p-sulphimidophthalyl  dichloride  (needles,  m.  p.  156°),  which  is  pre¬ 
pared  from  the  imido-acid  by  heating  with  phosphorus  penta- 
chloride  at  150 — 160°.  The  diethyl  fester  (small  tablets,  m.  p. 
142 — 143°)  is  obtained  in  a  similar  way,  using  ethyl  alcohol,  and 
the  diamide  (fine  needles,  m.  p.  above  280°)  using  ammonia. 
These  derivatives  of  the  i/'-imide  are  all  easily  hydrolysed  to  the 
imido-acid. 


(1)  (2)  (3) 

The  acid  potassium  salt,  C6H3(C02K)(C02H)(S02,NH2),  of 
the  amido-acid  is  prepared  by  cautious  half -neutralisation  of  the 
acid  with  potassium  hydroxide.  On  warming  with  water,  it  passes 
into  the  i^-potassium  salt  of  the  imido-acid.  The  normal  barium 
salt  is  precipitated  when  barium  chloride  is  added  to  an  ammoniacal 
solution  of  the  amido-acid.  The  acid  silver  salt, 


C6H3(C02Ag(j(C02HXS02*NH2), 

and  the  normal  silver  salt  are  obtained  from  the  corresponding 
alkali  salts. 


(1)  (2)  (3) 

The  acid  methyl  ester,  C6H3(C02Me)(C02H)(S02,NH2) 
(small,  glistening  needles,  m.  p.  205°),  may  be  prepared  either  by 
heating  the  amido-acid  with  methyl  alcohol,  or  from  the  acid  silver 
salt  by  heating  with  methyl  iodide.  On  hydrolysis  by  alkalis  or 
dilute  acids,  it  yields  the  amido-acid;  cold  concentrated  hydro¬ 
chloric  acid  converts  it  into  the  imido-acid.  The  dimethyl  ester 
(m.  p.  148°)  of  the  amido-acid  may  be  obtained  by  esterifying 
either  the  amido-acid  or  the  imido-acid  by  means  of  methyl  alcohol 
and  hydrogen  chloride,  or  by  heating  the  normal  silver  salt  of  the 
amido-acid  with  methyl  iodide.  The  diethyl  ester  has  m.  p. 
104—105°.  C.  K.  I. 


The  Configuration  of  the  p-Phenylglyceric  Acids  and 
Phenylglycidic  Acid.  J.  Boeseken  [and  C.  de  Graafe]  (Eec. 
trav .  chim .,  1922,  41,  199 — 207). — Of  the  two  isomeric  forms  of 
p-phenylglyceric  acid,  melting  at  141°  and  122°,  respectively,  the 
former  shows  a  greater  increase  in  conductivity  under  the  influence 
of  boric  acid  and  the  structure  in  which  the  hydroxyl  groups  are 


i.  55 2 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


most  closely  associated  should  therefore  be  assigned  to  it  (cf.  A., 
1921,  i,  843,  844).  The  dissociation  constants  of  these  acids  are, 
for  the  former  2*35  XlO-4  and  for  the  latter  2*54  xlO-4;  it  is 
probable  that  the  phenyl  and  carboxyl  groups  are  closer  in  the 
latter. 

The  oxidation  of  cinnamic  acid  by  potassium  permanganate  to 
p-phenylglyceric  acid  takes  place  at  a  low  temperature  without 
molecular  inversion.  In  p-phenylglycidic  acid  the  phenyl  and 
carboxyl  groups  are  in  the  £raw<s-position  with  respect  to  the  tri- 
atomic  ring.  This  acid  in  acid  solution  is  hydrated,  yielding  the 
p-phenylgly  eerie  acid  of  m.  p.  141°;  in  alkaline  solution  the  isomer- 
ide  (m.  p.  122°)  is  formed  and  in  this  case  molecular  inversion 
occurs.  H.  J.  E. 

The  Action  of  Bromine  on  certain  8-Ketonic  Esters.  E.  P. 

Kohler  (J.  Amer.  Chem.  Soc.,  1922,  44,  840 — 847). — It  has  pre¬ 
viously  been  shown  that  methyl  y-benzoyl-p-phenylethylmalonate 
on  bromination  in  methyl  alcohol  gives  one  monobromo-derivative 
and  in  chloroform  a  mixture  of  two  monobromo-derivatives  (cf.  A., 
1911,  i,  984;  1917,  i,  566,  568).  The  constitution  of  these  two 
derivatives  has  now  been  determined,  and  a  third  isomeride  has 
been  prepared.  The  bromide,  m.  p.  113°  (loc.  cit.),  is  an  a-bromo- 
derivative  and  the  other  bromide,  m.  p.  102°  (loc.  cit.,  m.  p.  was 
given  as  98°),  and  the  new  isomeride  are  stereoisomeric  y-bromo- 
derivatives.  The  y-bromo-compound,  m.  p.  102°,  on  further 
bromination,  yields  three  dibromides,  two  of  which  have  already 
been  described  (loc.  cit.),  whilst  the  third,  methyl  yy-dibromo- 
y-benzoyl-fi-phenylethylmalonate,  has  m.  p.  126°,  and  when  boiled 
with  alcoholic  potassium  iodide  yields  methyl  y -bromo-y -benzoyl - 
fi-phenylethylmalonate,  m.  p.  76 — 77°. 

On  heating  at  from  150°  to  200°,  the  two  monobromo-derivatives, 
m.  p.  102°  and  77°,  respectively,  readily  decompose,  giving, 
amongst  other  products,  methyl  y-benzoyl-$-phenylbutyrolactone-cL- 
carboxylate,  m.  p.  93°,  but  the  derivative,  m.  p.  113°,  is  much 
more  stable  and  undergoes  complex  changes  only  at  much  higher 
temperatures. 

If  in  these  S-ke tonic  esters  prepared  from  malonic  esters  and 
ap-unsaturated  ketones  the  a-position  is  blocked  by  a  methyl 
group,  the  ester  only  gives  one  monobromo-derivative  on  bromin¬ 
ation.  Thus  methyl  y-benzoyl-$-phenylethylmethylmalonate,  m.  p. 
121 — 122°,  obtained  from  phenyl  styryl  ketone  and  methyl 
malonate,  gives  methyl  y -bromo-y -benzoyl-$-phenylethylmethylmalon- 
ate,  m.  p.  156 — 157° ;  methyl  yA-bromobenzoyl-$-phenylethylmethyl- 
malonate,  m.  p.  89°,  gives  methyl  y -bromo-y A-bromobenzoyl-$-phenyl- 
ethylmethylmalonate,  m.  p.  140°;  methyl  yA-methoxybenzoyl-$-phenyl- 
ethylmethylmalonate,  m.  p.  120 — 122°,  gives  methyl  y-bromo-yA- 
methoxybenzoyl-$-phenylethylmethylmalonate,  m.  p.  151°.  On  heat¬ 
ing,  methyl  y-bromobenzoyi-P-phenylethylmethylmalonate  yields 
methyl  y-benzoyl-$ -phenyl- v-methylbutyrolactone- a- carboxylate,  m.  p. 

108°.  W.  G. 
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a-Carboxy-p-phenyl-a-methylglutaconic  Esters  and  the 
Isomerism  of  the  Phenylglutaconic  Acids.  Franz  Feist, 
Paul  Karl  Brener,  and  Bernh.  Lubricht  (Annalen,  1922,  428, 
40 — 59;  cf.  this  vol.,  i,  521;  Thorpe  and  Wood,  T.,  1913,  103, 
1574). — The  action  of  ozone  on  the  solid  and  liquid  forms  of  ethyl 
a-carboxy-p-phenyl-a-methylglutaconate  indicates  that  both  these 
substances  have  the  constitution  assigned,  since  they  yield  additive 
products  with  this  reagent.  The  solid  (trans-)  ester  yields  an  oily 
perozonide ,  C19H24013,  which  when  heated  with  water  breaks  down 
into  carbon  dioxide,  hydrogen  peroxide,  ethyl  a-methylbenzoyl- 
malonate  ( ?),  and  ethyl  glyoxylate,  which  is  at  once  oxidised  to 
oxalic  acid.  The  liquid  ( cis -)  ester  gives  a  small  amount  of  a 
normal  ozonide ,  C19H2409,  m.  p.  144°,  and  an  oily  perozonide ,  which 
on  hydrolysis  yield  carbon  dioxide,  hydrogen  peroxide,  ethyl 
methylmalonate,  and  benzoic,  succinic,  oxalic,  and  acetic  acids. 

Thorpe  and  Wood  prepared  three  p -phenyl- a-methylglutaconic 
acids  (termed  normal,  cis-,  and  trans-)  by  hydrolysis  of  these  esters. 
The  present  authors  cannot  obtain  the  “  normal  ”  or  the  “  cis-  ” 
acids  but  they  isolate  a  new  isomeride,  m.  p.  151°.  This  they  term 
c\s-$-phenyl-aL-methylglutaconic  acid ,  the  suggestion  being  that 
Thorpe  and  Wood’s  cis -  and  normal  acids  were  mixtures. 

cis -  and  drafts- p-Phenyl-a-methylglutaconic  acids  both  yield  oily 
ozonides,  which  on  hydrolysis  give  carbon  dioxide,  hydrogen  per¬ 
oxide,  ketones,  and  benzoic,  oxalic,  and  acetic  acids.  Ethyl  trans- 
$ -phenyl -a-methylglutaconate,  b.  p.  191 — 192°/14,  yields  an  oily 
perozonide  and  a  solid  ozonide,  m.  p.  142°,  which  on 

hydrolysis  yield  ethyl  pyruvate,  ethyl  a-benzoylpropionate,  ethyl 
benzoylacetate,  and  ethyl  glyoxylate  (which  becomes  oxidised  to 
oxalic  acid).  Ethyl  cis-$-phenyl-<x-methylglutaconate,  b.  p.  184 — 
185°/16  mm.,  214°/40  mm.,  220°/53  mm.,  gives  the  same  ultimate 
products.  These  facts  are  explicable  on  the  theory  that  the  esters 
are  tautomeric  : 

C02Et-CH2-CPh:CMe-C02Et  ->  Me-C0-C02Et+Ph-C0-CH2-C02Et 

it 

CO,Et-CH:CPh-CHMe-CO,Et  ->  Ph-COCHMe-C02Et  +CHOCO,Et 

C.  K.  I. 

Preparation  of  Derivatives  of  Cholic  Acid.  J.  D.  Riedel, 
Akt.-Ges.  (D.R.-P.  339350;  from  Chem.  Zentr.,  1921,  iv,  1227; 
cf.  A.,  1921,  i,  540). — Cholic  acid  is  treated  with  dehydrating  agents, 
for  example,  inorganic  acids,  potassium  hydrogen  sulphate,  organic 
acids  such  as  glycollic  acid,  and  oxalic  acid.  A  mixture  is  obtained 
of  a^ocholic  acid  and  other  unsaturated  acids.  For  example,  cholic 
acid  is  dissolved  in  glycollic  acid,  fused  potassium  pyrosulphate  is 
added,  and  the  mixture  heated  at  about  130°.  After  removal  of 
the  dehydrating  agents,  the  acids  are  dissolved  in  sodium  hydroxide 
solution.  With  acetic  acid  an  additive  compound  is  obtained  in 
needles,  m.  p.  150 — 160°,  after  sintering.  The  free  apocholic  acid 
has  m.  p.  173 — 176°  after  sintering.  By  dehydrating  cholic  acid 
with  15%  sulphuric  acid  a  syrupy  mass  is  obtained,  from  which, 
after  washing  with  water,  dissolving  in  sodium  carbonate  solution, 
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and  precipitating  with  dilute  hydrochloric  acid,  a  mixture  of  the 
unsaturated  acids  is  obtained.  apoCholic  acid  is  separated  by  its 
relative  insolubility  in  ether.  The  stronger  unsaturated  acids 
are  obtained  by  dissolving  the  yellow,  resinous  residue  after  the 
evaporation  of  ether  in  sodium  carbonate  solution  and  precipitating 
with  dilute  hydrochloric  acid.  The  unsaturated  acids  may  also  be 
prepared  by  heating  cholic  acid  and  oxalic  acid  at  100°. 

G.  W.  It. 

Preparation  of  Derivatives  of  Cholic  Acid.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.,  D.R.-P.  339561 ;  from  Chem.  Zentr ., 
1921,  iv,  1227). — Paraformaldehyde  intimately  mixed  with  cholic 
acid  is  heated  at  160 — 170°  for  half  an  hour.  The  cooled  mass, 
after  extraction  with  dilute  sodium  carbonate  solution,  is  dissolved 
in  ethyl  alcohol,  and  the  filtered  solution  mixed  with  ice-cold  water. 
A  methylene  compound  is  thus  obtained  as  a  white,  tasteless  powder, 
m.  p.  170°.  It  has  therapeutic  uses.  G.  W.  R. 

Bile  Acids.  XI.  The  Oxidation  of  Cholic  Acid.  Heinrich 
Wieland  and  Otto  Schlichtung  (Z.  physiol.  Ghem .,  1922,  119, 
76 — 97). — Biloidanic  acid,  prepared  by  the  oxidation  of  bilianic 
acid,  has  been  given  the  formula  C19H28O10  by  Letsch  (A.,  1909, 
i,  697)  and  by  Schenck  (A.,  1921,  i,  197).  Borsche,  Weickert,  and 
Meyer  (this  vol.,  i,  255)  found  for  it  the  formula  C18H26O10.  The 
authors  have  prepared  biloidanic  acid,  the  neutral  hexamethyl 
ester,  the  triethyl  and  monoethyl  esters,  trimethyl,  dimethyl,  and 
monomethyl  esters,  and  the  analytical  results  agree  completely 
with  the  formula  C23H34012  for  the  parent  acid.  Letsch  has  also 
described  a  hydrated  form  of  biloidanic  acid  to  which  he  assigned  the 
formula  C19H28O10,2H2O,  but  it  is  now  found  to  be  C^Hg^-^^HgO. 
When  heated  in  a  vacuum  at  115 — 125°  this  loses,  however,  3H20, 
pointing  to  anhydride  formation  from  two  of  the  carboxyl  groups. 

The  constitution  of  the  bile  acids  is  considered  in  relation  to 
these  results.  W.  0.  K. 

Preparation  of  Bile  Acids.  J.  D.  Riedel,  Akt.-Ges.  (D.R.-P. 
338736;  from  Chem.  Zentr.,  1922,  iv,  1226 — 1227). — The  unsatur¬ 
ated  acid  (apocholic  acid)  obtained  by  the  elimination  of  water 
from  cholic  acid  or  its  esters,  is  combined  with  hydrocarbons  or 
their  derivatives  such  as  alcohols,  bases,  aldehydes,  ketones,  acids, 
and  esters.  For  example,  the  unsaturated  acid  obtained  by  the 
elimination  of  water  from  methyl  cholate  is  warmed  with  96% 
acetic  acid.  On  cooling,  an  additive  compound  crystallises,  having 
an  ill- defined  m.  p.  135 — 155°.  The  acetic  acid  is  completely 
removed  by  excess  of  alkali  or  ammonia.  The  additive  compound 
with  2  molecules  of  apocholic  acid  and  1  molecule  of  naphthalene 
gives  crystals  having  m.  p.  173 — 174° ;  it  is  odourless  and  stable  in 
air.  A  clear  solution  is  given  in  water  on  addition  of  sodium 
carbonate  and  a  small  quantity  of  sodium  apocholate.  The  equi- 
molecular  additive  compound  of  camphor  and  apocholic  acid  is  soluble 
in  dilute  alkalis  and  bases.  Other  additive  compounds  mentioned 
are  strychnine-supocholic  acid,  ethyl  acetate-&pocholic  acid ,  and 
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benzaldeliyde-&j)ocholic  acid  ;  the  latter  forms  colourless  needles, 
m.  p.  156°.  apo Cholic  acid  ethyl  alcoholate  crystallises  in  needles 
which  decompose  in  air  with  loss  of  alcohol.  The  compounds  may 
also  be  prepared  by  way  of  the  acetic  acid  compound.  They  have 
therapeutic  uses.  G.  W.  R. 

Vanillin  Isomerides  of  the  Resorcyl  Series.  Erwin  Ott 
and  Ernst  Nauen  (Ber.,  1922,  55,  [B],  920 — 929). — Considerable 
uncertainty  exists  with  regard  to  the  constitution  of  the  mono¬ 
methyl  ethers  of  (3-resorcylaldehyde  [2  :  4-dihydroxybenzaldehyde], 
three  substances,  m.  p.  41 — 42°,  62 — 63°,  and  153c,  respectively, 
having  been  thus  described.  The  last-mentioned  has  been  stated  by 
Gattermann  (A.,  1908,  i,  28)  to  be  the  sole  product  of  the  action 
of  hydrogen  cyanide,  hydrogen  chloride,  and  aluminium  chloride 
on  resorcinyl  monomethyl  ether  (this  does  not  appear  to  be  actually 
the  case,  since  it  is  now  found  that  the  substance,  m.  p.  41 — 42°, 
is  formed  to  a  less  extent) ;  this  substance  is  characterised  as 
4-hydroxy-2-methoxybenzaldehyde  by  its  further  methylation 
with  methyl  sulphate  and  cold  alkali  hydroxide  to  2  :  4-dimethoxy- 
benzaldehyde,  m.  p.  68°.  The  product,  m.  p.  41 — 42°,  is  also 
converted  by  the  action  of  methyl  sulphate  on  its  sodium  salt 
suspended  in  toluene  at  40°  into  2  :  4-dimethoxybenzaldehyde,  and 
hence  is  shown  to  be  2-hydroxy-4-methoxybenzaldehyde.  The 
aldehyde,  m.  p.  62 — 63°,  is  too  sensitive  towards  alkali  to  permit 
its  further  methylation  with  methyl  sulphate  and,  as  in  the  case 
of  the  compound,  m.  p.  41 — 42°,  diazomethane  is  found  to  be  an 
unsuitable  reagent  for  the  methylation  of  difficultly  substituted 
phenolic  groups  even  at  100°.  Friedlander’s  view  (A.,  1908,  i,  674) 
that  the  products,  m.  p.  41 — 42  and  62 — 63°,  are  actually  identical 
is  disproved  by  the  observation  that  the  corresponding  oximes 
melt  at  124 — 126°  and  138°,  respectively.  The  explanation  of 
the  difficulty  is  found  in  the  fact  that  analysis  of  the  aldehyde, 
m.  p.  62 — 63°,  obtained  by  the  action  of  methyl  iodide  shows  that 
it  contains  two  methyl  groups,  of  which  only  one  is  removable  by 
hydriodic  acid ;  the  second  methyl  group  must  therefore  be  attached 
to  the  nucleus.  The  small  amount  of  available  material  has  pre¬ 
cluded  the  exact  elucidation  of  the  constitution  of  the  compound, 
but,  by  analogy,  it  is  considered  to  be  2-hydroxy-4-methoxy-3- 
methylbenzaldehyde ;  the  presence  of  substituents  in  the  two 
ortho-positions  to  the  hydroxyl  group  explains  satisfactorily  the 
impossibility  of  its  further  methylation  and  the  non-appearance  of 
acidic  characteristics. 

The  following  modification  of  Wegscheider’s  process  is  recom¬ 
mended  for  the  oximation  of  hydroxy  aldehydes,  which  are  very 
sensitive  towards  alkali  hydroxide.  Hydroxylamine  hydrochloride 
is  dissolved  in  the  minimum  quantity  of  water,  and  the  solution  is 
treated  with  ammonia  solution  (20%)  until  it  is  just  neutral  towards 
litmus  paper.  An  alcoholic  solution  of  the  aldehyde  is  added  and 
the  mixture  is  preserved  at  the  atmospheric  temperature  until 
reaction  is  complete,  after  which  the  oxime  is  precipitated  by 
addition  of  water. 

u*  2 
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The  preparation  of  resorcinyl  methyl  ether  is  effected  conveniently 
by  the  treatment  of  resorcinol  with  sodium  hydroxide  solution 
(10%)  and  methyl  sulphate.  The  solution  is  made  strongly  alkaline 
and  the  dimethyl  ether  is  removed  by  distillation  with  steam; 
subsequently  the  residue  is  acidified  and  again  treated  with  steam, 
thus  giving  the  monomethyl  ether  and  leaving  the  non-volatile 
unattacked  resorcinol.  H.  W. 

Preparation  of  Protocatechualdehyde.  S.  Hamburger 
(D.R.-P.  339945;  from  Chem.  Zentr.,  1921,  iv,  1223 — 1224;  cf. 
Schmidt,  A.,  1915,  i,  682). — A  modification  of  an  earlier  patent, 
whereby  thionyl  chloride  is  substituted  for  phosphorus  penta- 
chloride.  Thionyl  chloride  and  chlorine  are  allowed  to  act  either 
successively  or  simultaneously  on  piperonal,  with  or  without  the 
use  of  solvents.  For  example,  piperonal  is  treated  with  thionyl 
chloride  and  then  warmed  at  100°.  Chlorine  is  passed  in,  the 
dichloropiperonyl  chloride  formed  is  decomposed  with  water,  and 
the  protocatechualdehyde  formed  is  extracted  with  ether  or  obtained 
by  evaporation.  G.  W.  R. 

Transformation  of  Tertiary  Ethinylcarbinols  into  Un¬ 
saturated  Ketones.  Kurt  H.  Meyer  and  Kurt  Schuster 
( Ber .,  1922,  55,  [2>],  819 — 823). — Diphenylphenylethinylcarbinol, 
CPh:C*CPh2*OH,  is  converted  by  acetyl  chloride,  acetic  anhydride, 
thionyl  chloride,  hydrogen  chloride  dissolved  in  anhydrous  ether, 
or  concentrated  sulphuric  acid  into  phenyl  p-phenylstyryl  ketone, 
yellow  prisms,  m.  p.  86 — 87°  [Kohler  (A.,  1905,  i,  215)  gives  m.  p. 
92 °] ;  the  constitution  of  the  ketone  is  established  by  its  oxidation 
to  benzophenone  and  benzoic  acid  and  hydrogenation  to  pp-diphenyl- 
propiophenone,  m.  p.  94 — 95°.  The  transformation  might  be  due 
to  the  migration  of  a  phenyl  or  a  hydroxyl  group ;  the  latter  is 
shown  to  be  the  case,  since  di-p-chlorophenylphenylethinylcarbinol , 
CPh:C,C(C6H4Cl)2,OH,  short,  colourless  prisms,  m.  p.  163 — 164°, 
is  converted  under  similar  conditions  into  phenyl  di-p-chloro - 
$~phenylstyryl  ketone ,  C(C6H4Cl)2*CH*COPh,  yellow  crystals,  m.  p. 
103 — 104°,  the  constitution  of  which  is  established  by  its  oxidation 
to  4  :  4'-dichlorobenzophenone  and  benzoic  acid.  The  mechanism 
of  the  change  has  not  been  elucidated.  H.  W. 

Halochromism  and  1  *  Solvatochromism  ’ 1  of  Distyryl 
Ketone  and  Simpler  Ketones  and  of  their  Ketonic  Chlorides. 

A.  Hantzsch  (Ber.y  1922,  55,  [2?],  953 — 979). — In  the  so-called 
halochromism  of  ketones  and  ketonic  chlorides  two  optically  and 
chemically  different  processes  are  to  be  distinguished,  (1)  solvato¬ 
chromism  caused  by  the  formation  of  additive  products  which 
involves  a  relatively  small  alteration  in  the  absorption  of  light, 
and  (2)  the  actual  halochromism  due  to  the  formation  of  additive 
products  with  marked  alteration  in  the  absorption  of  fight  corre¬ 
sponding  with  the  greater  chemical  change  involved  by  the  formation 
of  complex  carbonium  salts  under  the  transforming  influence  of 
acids.  Generally,  the  two  processes  are  closely  related  frequently 
in  the  sense  that  solvatochromism  is  the  precursor  of  halochromism. 
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Thus,  the  solvatochromic  additive  products  of  certain  ketones 
with  stannic  chloride  are  converted  by  hydrogen  chloride  into  the 
halochromic  carbonium  salts,  and  hence  the  ketonic  chlorides 
obtained  from  the  ketones  are  directly  converted  by  stannic  chloride 
into  the  halochromic  salts.  The  well-defined  additive  compounds 
which  are  constant  in  composition  represent  the  extreme  case  of 
solvatochromism  in  the  one  direction  (solid  solvates),  whereas  the 
other  extreme  is  represented  by  unsaturated  substances  which 
dissolve  in  such  solvents  as  ether  with  deepening  of  colour  and 
the  formation  of  unstable  compounds  which  either  cannot  be  isolated 
in  the  solid  state  or  in  which  the  components  appear  to  be  present 
in  indefinite  ratio. 


The  absorption  spectrum  of  distyryl  ketone  in  ether  differs 
considerably  from  that  of  triphenylcarbinol  in  ethyl  alcohol,  and 
it  is  therefore  the  more  remarkable  that  the  substances  exhibit  very 
similar  absorption  when  dissolved  in  sulphuric  acid.  It  appears 
therefore  to  be  probable  that  the  salts  are  similarly  constituted  and 

they  may  be  formulated  Ph*C<Cp^  X  and  R’C^Qg’QHPh  ^ 

CHPh:CH-CR:CH\>CH  x  (in  which  R=H  0H,  C1  or  so4H). 

The  choice  between  the  two  latter  alternatives  cannot  be  made 
definitely,  but  reasons  are  advanced  for  preferring  the  more  sym¬ 
metrical.  The  salts  from  benzophenone  and  benzophenone  chloride 
are  genetically  intermediate  between  the  triphenylcarbonium  salts 
and  those  derived  from  distyryl  ketone.  Purely  chemical  evidence 
of  the  complex  constitution  of  these  halochromic  salts  can  be  adduced 
in  the  same  manner  as  for  the  triphenylcarbonium  compounds. 
The  most  important  observation  in  this  connexion  is  that  the 
characteristic  properties  of  the  phenyl  residue  and  of  the  -C!C- 
group  appear  in  them  to  beg  masked  and,  to  some  extent,  com¬ 
pletely  lost.  Thus  the  phenyl  groups  of  triphenylcarbonium  or 
distyryl  ketone  appear  nearly  indifferent  towards  concentrated 
sulphuric  acid.  Unsaturated  ketones  which  instantly  unite  with 
bromine  in  glacial  acetic  acid  are  only  very  slowly  attacked  by 
bromine  when  dissolved  in  concentrated  sulphuric  acid;  this  is 
true  even  for  the  four  ethylenic  bonds  of  the  dark  violet  salts  of 

dicinnamylidenemethyl  ketone,  ^^‘^^Qn'CH'CH’CHPh 
The  halochromism  of  the  “  abnormal  ”  ketonic  chlorides  derive*d 


from  styryl  methyl  ketone  and  similar  substances  which  have 
been  shown  by  Straus  and  Diitzmann  (this  vol.,  i,  148)  to  have  the 
constitution,  CHArlCH’CClICH'CHCl'Ar,  is  exactly  analogous  to 
that  of  the  triphenylmethyl  haloids,  and  the  coloured  solution 
formed,  for  example,  by  the  chloride  of  dianisylidenemethyl  ketone 
in  phenylacetonitrile  may  be  regarded  as  containing  the  salt 

rri.p<-CH:CH-C6H4-OMelpi 
I  ^  v3H:CH  *C  6H4*  OMe 

Since,  however,  the  absorption  spectra  of  the  ketones  in  acid 
solution  is  exactly  similar  to  those  of  the  salts  of  the  corresponding 
ketonic  chlorides,  the  salts  of  the  former  may  be  regarded  as  having 
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initially  the  constitution  HO*C  and  passing  by 

further  action  of  concentrated  sulphuric  acid  into 

S03H-0-C%ggg£J]s04H. 

Benzophenone  when  dissolved  in  concentrated  sulphuric  acid 
behaves  like  the  almost  completely  ionised  sulphate  of  sodium, 
dimethylpyrone  or  ethyl  ether,  and  its  salt  is  therefore  formulated 
[Ph-C(OH)Ph]S04H,  the  hydroxyl  group  being  in  this  case  not 
appreciably  esterified.  The  initially  much  more  intensely  yellow 
solution  of  benzophenone  chloride  in  concentrated  sulphuric  acid 
contains  the  salt  (Ph,CChPh)HS04,  but  rapidly  becomes  decolor¬ 
ised  with  liberation  of  hydrogen  chloride  and  formation  of  the 
hydroxy- salt. 

With  regard  to  the  solvatoehromism  of  distyryl  ketone  and 
related  ketones,  it  is  pointed  out  that  the  optical  changes  are 
different  from  and  generally  more  simple  than  those  connected 
with  halochromism.  In  these  cases,  compounds  are  being  dealt 
with  which  are  generally  highly  dissociated  even  in  indifferent 
solvents  such  as  chloroform.  The  characteristic  absorption  spectra 
are  therefore  obtained  only  when  one  component  is  added  in  such 
excess  that  optical  constancy  is  induced.  Thus,  cinnamaldehyde, 
which  forms  a  solid  additive  product,  (CHPhICH*CHO)2SnCl4,  with 
stannic  chloride,  is  but  little  affected  optically  when  dissolved  with 
twenty  molecular  proportions  of  stannic  chloride  in  chloroform, 
and  the  spectrum  gradually  changes  with  further  addition  of 
stannic  chloride,  ultimately  becoming  constant  when  8-50  mole¬ 
cular  proportions  of  the  latter  have  been  added.  Similar  observ¬ 
ations  are  recorded  with  salicylaldehyde,  benzophenone,  or  distyryl 
ketone  with  stannic  chloride  in  chloroform  solution.  H.  W. 

The  Active  Constituents  of  the  True  Coto-bark.  The 
Synthesis  of  Cotoin.  Ernst  Spath  and  Karl  Fuchs  ( Monatsh ., 
1921,  42,  267 — 272). — Attempts  to  synthesise  cotoin,  which  is  a 
monomethyl  ether  of  2  :  4  :  6-trihydroxybenzophenone,  by  methyl  - 
ation  of  the  trihydroxy-compound  with  methyl  alcohol  and  hydro¬ 
chloric  acid  were  unsuccessful,  the  only  product  isolated  being 
methyl  benzoate.  The  synthesis  was  accomplished  by  methylating 
with  diazomethane  in  ethereal  solution  at  — 12°.  Although  less 
than  one  molecular  proportion  of  diazomethane  was  used,  the 
product  contained  36%  of  cotoin,  26%  of  hydrocotoin  (6-hydroxy  - 
2  : 4-dimethoxybenzophenone),  and  2%  of  the  trimethoxy-com- 
pound.  The  synthesis  does  not  establish  the  orientation  of  the 
methoxyl  group  in  cotoin,  although  it  is  probable  that  methylation 
occurs  first  in  the  para-position.  E.  H.  R. 

The  Hydroxybenzoylphlor oglucinols .  Hidejiro  Nishikawa 
and  Robert  Robinson  (T.,  1922,  121,  839 — 843). 

Singular  Formation  of  Ketodinitrones  and  their  Behaviour. 

L.  Alessandri  ( Gazzetta ,  1922,  52,  i,  193 — 199). — At  the  ordinary 
temperature  and  best  in  a  solvent  which  is  indifferent  to  or  at 
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least  difficultly  oxidised  by  nitrosobenzene,  the  latter  (2  mols.) 
and  tolane  (1  mol.)  react  very  slowly  with  formation  of  the  dinitrone , 
OINPh!CPh*CPhINPhIO,  which  separates  in  pale  yellow  crystals 
decomposing  with  liberation  of  gas  at  222°.  When  boiled  with 
dilute  sulphuric  acid,  the  dinitrone  yields  benzil  and  ^  -  amino - 
phenol,  the  latter  resulting  from  transposition  of  the  p-phenyl- 
hydroxylamine  originally  formed.  Reduction  of  the  dinitrone  by 
means  of  aluminium  amalgam  gives  the  dianil  of  benzil.  The  action 
of  hydroxylamine  on  this  ketodinitrone  differs  from  that  observed 
by  Angeli,  Alessandri,  and  Pegna  with  the  aldonitrones  (A.,  1910, 
i,  552,  752)  and  is  one  of  reduction,  the  product  being  either  the 
semi-reduced  compound,  NPh!CPh*CPhINPhIO,  or  an  additive 
compound  of  the  dinitrone  with  the  dianil  of  benzil. 

In  the  above  formation  of  the  ketodinitrone,  the  nitrosobenzene 
acts  as  an  unsaturated  compound,  that  is,  as  the  phenyl  ether  of 
the  anhydride  of  dihydroxy  ammonia,  NPh!0. 

The  action  of  magnesium  phenyl  bromide  on  the  aldodinitrone 
described  by  von  Pechmann  (A.,  1898,  i,  75,  187)  might  be  expected 
to  yield  the  corresponding  pp-dihydroxylamine,  and  this  by 
oxidation  the  ketodinitrone,  thus :  0!NPhICH*CHINPhIO+ 
2MgPhBr  — >  [OH*NPh‘ChPH*]2  — >  OINPhiCPh-CPhINPhlO. 
The  first  of  these  reactions  gives  a  small  yield  of  a  colourless 
compound,  m.  p.  about  156°,  which  may  be  the  pp-dihydroxyl- 
amine,  but  the  oxidation  of  the  latter  appears  to  give  phenyl- N- 
phenylnitrone  or  the  A-phenyl  ether  of  benzaldoxime,  CHPhINPhIO, 
this  being  obtained  in  appreciable  yield.  The  latter  compound 
is  obtainable  also  by  oxidation  of  the  simpler  p -hydroxylamine, 
CH2Ph*NPh’OH  (ef.  Cusmano,  “  Catalytic  Reduction  of  Nitrones,” 
to  be  published  later). 

Nitrosobenzene  reacts  on  phenylpropiolic  acid  with  extreme 
slowness,  if  at  all.  With  acetylene  compounds  containing  un¬ 
replaced  hydrogen,  the  action  of  nitrosobenzene  appears  to  follow' 
a  different  course.  With  acetylene  itself  in  acetone  solution,  the 
reaction  is  very  slow,  but  may  be  catalysed  by  alcoholic  potassium 
hydroxide,  and  then  yields  a  very  small  proportion  of  oxanilide, 
which  is  isomeric  with  the  aldodinitrone,  0.*NPh!CH*CH.'NPhIO, 
expected.  T.  H.  P. 

Derivatives  of  2-Hydroxybenzanthrone.  I.  Geoffrey 
Gordon  Bradshaw  and  Arthur  George  Perkin  (T.,  1922,  121, 
911—922). 

Preparation  of  Anthraquinone  and  its  Derivatives. 

Chemische  Fabrik  Worms  Akt.-Ges.  (Brit.  Pats.  156215  and 
156538). — Anthraquinone  or  its  derivatives  are  obtained  by  passing 
oxygen  under  pressure  into  a  solution  or  suspension  of  anthracene 
(or  its  derivatives)  in  the  presence  of  a  small  proportion  of  fuming 
nitric  acid  or  an  oxide  of  nitrogen  at  80 — 90°.  An  additional  oxygen 
carrier,  for  example,  cobalt  nitrate,  may  also  be  added  if  desired. 
The  oxygen  is  rapidly  absorbed  and  the  operation  is  complete  in 
three  to  five  hours.  When  nitric  acid  is  empktyed  and  the  water 
formed  in  the  reaction  is  not  removed,  nitro- compounds  and  other 
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impurities  from  which  the  anthraquinone  can  only  be  freed  with 
difficulty  are  formed.  This  can  be  avoided  and  anthraquinone  of 
99 — 100%  purity  obtained  if  the  nitric  acid  is  replaced  by  sodium 
nitrite  and  the  reaction  is  carried  out  in  presence  of  a  dehydrating 
agent  such  as  acetic  anhydride  or  anhydrous  sodium  acetate  [cf. 
J.  Soc .  Ghem .  Ind.,  1922,  407a].  G.  F.  M. 


Manufacture  of  Hydroxy-  and  Sulphohydroxy-derivatives 
of  Anthraquinone.  David  Segaller,  David  Henry  Peacock, 
and  British  Dyestuffs  Corp.,  Ltd.  (Brit.  Pat.  176925). — 
1-  Hydroxy  anthraquinone- 4- sulphonic  acid  is  obtained  by  the 
condensation  of  phenol  or  phenol-^? -sulphonic  acid  with  phthalic 
anhydride  by  means  of  a  sulphuric  acid  solution  of  boric  acid  at 
about  200°.  On  further  treatment  of  this  substance,  either  after 
isolation,  or  in  the  sulphuric  acid  solution  in  which  it  is  obtained, 
at  a  temperature  of  about  240 — 250°,  it  is  converted  into  1  :  4- 
dihydroxyanthraquinone  (quinizarin).  If  phenol-2  : 4-disulphonic 
acid  is  used  as  starting  material,  the  final  product  consists  essen¬ 
tially  of  1:2: 4 -trihydroxy anthraquinone  (purpurin),  whilst  if 
o-  or  ra-cresols  are  employed,  (3-methylquinizarin  is  produced. 
From  £>-cresol,  l-hydroxy-4-methylanthraquinone  is  obtained. 


G.  F.  M. 


Preparation  of  Borneol.  Fabriques  de  Products  chimiques 
de  Thann  et  de  Mulhouse  (Brit.  Pat.  164302,  addn.  to  144604; 
cf.  A.,  1921,  i,  425). — In  the  preparation  of  bornyl  tetrachloro- 
phthalate  from  turpentine  in  presence  of  an  organic  solvent,  the 
secondary  products  obtained  from  previous  operations  consisting 
of  unchanged  pinene  mixed  with  dipentene  may  advantageously 
be  used  as  diluent  instead  of  ether,  etc.  A  similar  yield  of  borneol 
is  obtained,  and  as  the  dipentene  takes  no  part  in  the  reaction 
the  amount  present  in  the  recovered  hydrocarbon  increases  from 
operation  to  operation  until  the  quantity  is  such  that  it  may  easily 
be  separated  by  fractional  distillation  from  the  crude  secondary 
product.  G.  F.  M. 

Higher  Terpene  Compounds.  III.  The  Naphthalene 
Hydrocarbons  Cadalene  and  Eudalene.  Two  Aromatic 
Fundamental  Compounds  of  the  Sesquiterpene  Series. 

L.  Ruzicka,  Jules  Meyer,  and  M.  Mingazzini  (Hetv.  Chim .  Acta> 
1922,  5,  345 — 368;  cf.  this  vol.,  i,  547).— The  previous  position 
of  sesquiterpene  chemistry  is  shortly  reviewed.  The  method  of 
removing  hydrogen  from  cadinene  by  heating  it  with  sulphur 
(A.,  1921,  i,  573)  has  been  applied  to  other  cases.  The  relative 
arrangement  of  the  carbon  atoms  in  a  compound  is  unchanged  by 
this  treatment,  since  limonene  and  terpinene  are  each  converted 
by  its  means  into  jo-cymene,  the  respective  yields  being  15%  and 
50%.  This  result  suggests  that  compounds  containing  cyclic 
double  bonds  may  in  general  be  more  easily  dehydrogenated  than 
those  with  unsaturated  side  chains.  Further,  all  the  sesquiterpene 
fractions  of  a  given  oil  yield  the  same  product,  and  in  no  case  is 
evidence  observed  of  the  formation  of  mixtures.  Hence  even 
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if,  in  any  such  case,  the  oil  itself  should  be  a  mixture,  the  same 
carbon  skeleton  is  present  in  each  component.  The  hydrocarbon 
from  cadinene  (loc.  cit .)  is  now  termed  cadalene;  it  has  also  been 
obtained  from  tetrahydrocadinene,  from  calamenol  and  its  degrada¬ 
tion  product  calamene,  from  calamenene,  from  wozingiberene, 
and  from  the  sesquiterpene  alcohol  from  Javanese  citronella  oil. 
Its  smooth  formation  from  the  monocyclic  zingiberene  shows 
that  the  formation  of  a  naphthalene  derivative  by  this  reaction 
is  to  be  understood  as  evidence  that  the  compound  under  examina¬ 
tion  has  a  potential,  rather  than  an  actual,  bicyclic  structure. 
Eudesmol  and  selinene  apparently  react  according  to  the  respective 
equations  :  C15H2604-3S=C14H16+H204-2H2S4-CH3*SH ;  C15H244- 
3S~C14H16+2H2S+CH3«SH ;  the  same  hydrocarbon,  eudalene, 
being  produced  in  each  case.  This  exceptional  behaviour  suggests 
that  these  compounds  each  contain  a  methyl  group  which  cannot 
survive  the  transition  into  an  aromatic  compound  and  that  the 
cadinene  group  of  sesquiterpenes  (Semmler  and  Becker,  A.,  1913, 
i,  742;  Semmler  and  Stenzel,  A.,  1915,  i,  427)  must  be  sub-divided 
into  the  eudalene  and  cadalene  classes.  Eudalene ,  b.  p.  280 — 281°, 
d  0*9734,  Rd  63-31,  ERD  3-21,  E2D  1*74  ( picrate ,  C20H19O7N3, 
orange-yellow  needles,  m.  p.  90 — 91°;  styphnatey  C20H19O8N3, 
yellow  needles,  m.  p.  119 — 120°),  is  stable  towards  bromine  and 
cold  potassium  permanganate,  and  its  physical  constants  agree 
well  with  those  of  a  naphthalene  hydrocarbon.  The  synthesis  of 
cadalene  (see  following  abstract)  shows  it  to  be  1  :  6-dimethyl-4- 
isopropylnaphthalene.  Further,  the  close  relationship  of  cadinene 
to  copaene,  and  the  loss  of  three  carbon  atoms  from  the  molecule 
of  copaeneketonic  acid  by  oxidation  with  sodium  hypobromite 
(Semmler  and  Stenzel,  loc.  cit.)  indicate  that  one  double  bond  in 
cadinene  is  situated  at  the  carbon  atom  carrying  the  isopropyl 
group.  Corresponding  with  the  contrast  between  retene  and  its 
parent  phenanthrene  in  respect  of  the  lability  of  the  primary 
oxidation  products  of  the  former,  those  of  cadalene  are  less  stable 
than  those  of  naphthalene.  The  quinone  formed  by  the  oxidation 
of  cadalene  could  only  be  detected  by  means  of  its  oxime ,  C15H1702N, 
m.  p.  178 — 179°  (decomp.);  6-methylA-isopropyl-l-naphthoic  acid , 
Ci5H1602,  leaflets,  m.  p.  161 — 162°,  and  possibly  a  hydroxyquinone, 
with  other  products  were  also  formed.  The  relationship  of  the 
open-chain  compound  farnesol  (Kerschbaum,  A.,  1913,  i,  739)  tc 
cadalene  is  that  of  the  aliphatic  terpenes,  for  example,  ocimene,  to 
p-cymene.  Further,  the  close  relationship  of  cadalene  not  only 
to  bicyclic,  but  also  to  monocyclic  (zingiberene)  and  to  tricyclic 
(copaene)  sesquiterpenes  reveals  for  the  first  time  the  analogous 
structure  of  a  considerable  number  of  sesquiterpenes,  not  only  among 
themselves,  but  also  with  those  of  the  terpenes.  The  common 
factor  in  the  two  series  is  the  union  of  isoprene  molecules,  usually 
to  a  p-cymene  skeleton.  Probably  a  number  of  monocyclic  sesqui¬ 
terpenes  represent  a  transition  from  farnesol  to  cadinene.  The 
cadinene  type  is  intermediate  between  the  simple  terpenes  and 
the  diterpenes  (from  which  abietic  acid  is  derived)  and  caoutchouc, 
which  constitutes  the  highest  member  of  the  terpene  series,  and  is 
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related  to  the  others  in  being  built  up  from  isoprene  molecules. 
Santonin,  as  a  derivative  of  1  :  4- dimethyl-6 -isopropylnaphthalene 
(Cannizzaro  and  Gucci,  A.,  1893,  i,  665)  is  to  be  included  with 
cadinene  in  the  hydronaphthalene  sub-group  of  bicyclic  sesqui¬ 
terpenes.  J.  K. 

Higher  Terpene  Compounds.  IV.  Synthesis  of  Cadalene. 

L.  Kuzicka  and  C.  F.  Seidel  ( Helv .  Chim.  Acta ,  1922,  5, 
369 — 375;  cf.  preceding  abstract). — On  the  assumption  that 
cyclic  sesquiterpenes  might  have  the  same  carbon  chain  as  the 
open-chain  alcohol,  farnesol,  it  appeared  that,  cadalene  would  be 
1  :  6-dimethyl-4-isopropylnaphthalene.  The  accuracy  of  this  deduc¬ 
tion  has  now  been  verified  by  the  identity  of  the  synthetic  hydro¬ 
carbon  with  cadalene.  Ethyl  2-cymylacetate,  prepared  from  carvone 
by  means  of  ethyl  bromoacetate  and  zinc  (Wallach,  A.,  1901,  i, 
156),  was  reduced  by  Bouveault’s  method  to  p-2 -cymylethyl  alcohol , 
CgHgMePr^CH^CHg’OH,  b.  p.  145 — 150°/12  mm.  Condensation 
of  its  bromide ,  C12H17Br,  b.  p.  145 — 148°/12  mm.,  with  ethyl 
methylmalonate  furnished  methyl  fi-2-cymylethylmalonate , 

C6H3MePr^CH2*CH2*CMe(C02Et)2, 
b.  p.  200 — 210°/12  mm.,  from  which  $-2-cymyl-cc-methylbutyric  acid, 
C6H3MePr^CH2-CH2*CHMe-C02H,  b.  p.  200— 201°/11  mm.,  was 
prepared.  From  its  chloride ,  b.  p.  165° /II  mm.,  and  aluminium 
chloride,  5-JcetoA  :  ft-dimethylA-isopropyltetrahydronaphthalene,  b.  p. 
160— 170°/12  mm.,  was  obtained.  Reduction  of  this  compound 
in  alcoholic  solution  with  sodium  furnished  as  chief  product,  with 
a  certain  proportion  of  the  pinacone,  the  corresponding  secondary 
alcohol.  Finally,  a  mixture  of  this  compound  with  the  hydro¬ 
carbon,  resulting  from  its  partial  dehydration  on  distillation,  was 
dehydrogenated  at  180 — 210°  by  means  of  sulphur.  The  identity 
of  the  synthetic  product  with  cadalene  followed  from  a  comparison 
of  physical  constants,  picrates,  and  styphnates.  J.  K. 

The  Action  of  Concentrated  Sulphuric  Acid  on  Natural 
and  Artificial  Caoutchoucs.  II.  F.  Kirchof  (Kolloid  Z.,  1922, 
30,  176 — 187;  cf.  A.,  1921,  i,  116). — Plantation  pale  crepe  rubber 
is  believed  to  have  the  composition  C20H34.  Under  the  action  of 
cold  concentrated  sulphuric  acid  on  its  carbon  tetrachloride  solution 
for  two  hours,  it  undergoes  conversion  into  an  amorphous  product 
of  the  composition  C10H15,  d  1-093 — 1-096,  insoluble  in  chloroform. 
Gutta  percha  under  similar  conditions  is  converted  into  a  product 
of  unaltered  composition,  C10H16,  soluble^  in  chloroform.  The 
behaviour  of  the  former  product  towards  ’  bromine  and  sulphur 
with  formation  of  compounds  of  the  composition  C20H30Br2  and 
C20H30S  indicates  the  disappearance  of  three  double  bonds  during 
the  action  of  the  acid.  African  rubber  of  the  composition  C10H16 
gives  rise  to  a  similar  series  of  products  to  plantation  rubber. 
The  latter  type  of  rubber  is  believed  to  consist  of  spirally  arranged 
closed  chains,  C20H32  or  C30H48,  which  are  held  together  in  aggre¬ 
gates  by  partial  valencies.  To  plantation  rubber,  a  similar  struc¬ 
ture  is  attributed,  consisting  of  aggregated,  open-chain  spirals 
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of  the  composition  C^H^.  The  disappearance  of  the  characteristic 
properties  of  rubber  when  the  raw  material  is  exposed  to  the 
action  of  sulphuric  acid,  or  when  vulcanised  rubber  hardens  spon¬ 
taneously,  is  ascribed  to  the  development  of  tetramethylene  rings, 
with  loss  of  double  bonds,  by  bridging. 

On  prolonged  treatment  in  the  undissolved  state  with  cold 
sulphuric  acid,  plantation  rubber  is  oxidised  to  a  product,  C10H14O, 
which  is  probably  identical  with  the  main  product  in  the  spon¬ 
taneous  oxidation  of  vulcanised  rubber.  Oxidation  of  the  rubber 
by  prolonged  contact  in  benzene  solution  into  sulphuric  acid  gives 
rise  to  an  aldehydic  acid,  C2oH3003,  m.  p.  95—96°  (crystalline 
phenylhydmzone,  m.  p.  120 — 124°).  '  D.  F.  T. 

The  Essential  Oil  from  Blumea  Malcomii .  John  Lionel 
Simonsen  and  Madyar  Gopal  Rag  (T.,  1922,  121,  876 — 883). 

Constituents  of  Saffron.  I.  Picrocrocin.  E.  Winterstein 
and  J.  Telecky  (Helv.  Chirn.  Acta ,  1922,  5,  376 — 381 ;  Z.  physiol. 
Chem .,  1922,  120,  141—166). — Picrocrocin  (Kayser,  A.,  1885,  59) 
forms  colourless  crystals,  m.  p.  154 — 155°,  [a]D  — 50-3°,  and  on 
hydrolysis  with  1  %  sulphuric  acid  solution  furnishes  54  %  of  sugar 
(calculated  as  dextrose),  with  a  ketone,  C10H14O,  b.  p.  93°/ 14  mm., 
nD  L5240,  nF— nc  0*02283,  d  0*985  (semicarbazone,  CnH17ON3, 
m.  p.  162 — 163°).  Its  physical  constants  suggest  that  the  latter 
belongs  to  the  terpene  series,  and,  like  carvone,  it  furnishes  an 
additive  compound  with  hydrogen  sulphide,  m.  p.  80°  (decomp.). 
The  sugar  produced  by  hydrolysis  furnishes  an  osazone,  m.  p.  205°, 
a  phenylmethylhydrazone,  m.  p.  128°,  and  a  corresponding  osazone , 
m.  p.  150°.  Mannose,  galactose,  pentoses,  and  methyl-pentoses 
could  not  be  detected,  but  tests  for  laevulose  gave  a  positive  result. 
The  specific  rotation  was  that  of  a  mixture  of  81*7%  dextrose 
with  18*3%  (Z-fructose,  but  the  analytical  results  from  picrocrocin 
could  not  be  reconciled  with  this  conclusion.  Crocin,  the  colouring 
matter  of  saffron,  contrary  to  earlier  statements,  furnishes  on 
hydrolysis  not  an  essential  oil,  but  dextrose  and  a  deep  red,  insoluble 
compound,  crocetin  (Decker,  A.,  1914,  i,  979).  Oxalic  acid  and  a 
colourless  unknown  compound  have  been  obtained  from  the 
oxidation  of  this  compound.  J.  K. 

Salic  in  Thiocyanate  and  Disalicin  Sulphide.  G:eza  Zemplen 
and  Alex.  Hofemann  (Ber.,  1922,  55,  [B],  992 — 997). — Tetra- 
acetylsalicin  bromide  is  converted  by  ammonium  thiocyanate  in 
the  presence  of  anhydrous  acetone  into  tetra-acetylsalicin  thiocyanate, 
C6H705Ac4*0*C6H4'CH2*SCN,  well-developed  prisms,  m.  p.  135°, 
[a]S  +48*35°  when  dissolved  in  chloroform.  Somewhat  un¬ 
expectedly,  it  is  converted  by  methyl  alcoholic  ammonia  into 
disalicin  disulphide ,  S2(CH2*C6H4,0*C6H1105)2,  m.  p.  193°  after 
slight  previous  softening,  [a]}?  —46*8°  when  dissolved  in  glacial 
acetic  acid;  the  substance  can  occasionally  be  isolated  directly 
in  the  crystalline  state,  but,  in  general,  is  so  prepared  by  the  action 
of  methyl  alcoholic  ammonia  on  the  readily  crystalline  octa-acetate , 
long,  slender  needles,  m.  p.  188°,  [a]j$  +45*6°  in  chloroform  solu- 
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tion.  The  latter  is  hydrolysed  by  hydrochloric  acid  in  the  presence 
of  alcohol  to  di-o-hydroxy  benzyl  disulphide,  S2[CH2*C6H4*OH]2, 
small  prisms,  m.  p.  103°.  H.  W. 

New  Derivatives  of  Salicin  containing  Nitrogen  and  Poly¬ 
nuclear  Hydroxybenzylamines.  Geza  Zemplen  and  Alphons 
Kunz  (Ber.,  1922,  55,  [25],  979 — 992). — An  investigation  of  the 
products  obtained  by  the  action  of  ammonia  or  amines  on  tetra- 
acetylsalicin  bromide  (cf.  Zemplen,  A.,  1920,  i,  559). 

Tetra-acetylsalicin  bromide,  C6H705Ac4*0*C6H4*CH2Br,  reacts 
readily  with  ammonia  in  ethyl  or  methyl  alcoholic  solution, 
exchanging  its  bromine  atom  initially  for  the  amino-group  and 
suffering  de-acetylation ;  as  with  alkyl  haloid  and  ammonia, 
however,  the  reaction  proceeds  further  with  the  formation  of 
secondary  and  tertiary  amines.  In  the  present  instance,  the 
isolation  of  a  pure  primary  amine  was  not  found  possible,  but  the 
solution  of  the  reaction  product  slowly  deposits  disalicinamine , 
NH(CH2,C6H4*0*C6H1105)2,  colourless  needles,  m.  p.  205°  (decomp.) 
after  becoming  yellow  at  200°,  [ajp*5  — 45-82°  in  aqueous  A-hydro- 
chloric  acid  solution,  which  is  hydrolysed  by  boiling  hydrochloric 
acid  to  dextrose  and  di-o-hydroxybenzylamine,  colourless  needles, 
m.  p.  168°.  The  mother-liquors  from  the  secondary  amine  contain 
trisalicinamine,  which  is  isolated  as  the  dodeca-acetyl  derivative, 
N(CH2*C6H4*0*C6H705Ac4)3,  microscopic  needles,  m.  p.  173 — 175°, 
[a]])  —  45*13°  when  dissolved  in  chloroform.  It  is  hydrolysed  by 
dilute  hydrochloric  acid  to  dextrose,  acetic  acid,  and  tri-o-hydroxy - 
benzylamine  hydrochloride ,  small,  coarse  needles,  incipient  decomp. 
110°. 

The  reaction  between  tetra-acetylsalicin  bromide  and  methyl- 
amine  proceeds  in  an  analogous  manner,  yielding  (with  de-acetyl¬ 
ation)  a  non-crystalline  syrup  which,  after  re -acetylation,  is  readily 
separated  into  two  fractions.  The  first  of  these  consists  of  penta- 
acetylsalicinmethylamine ,  C6H  7  O  5  Ac4  *0  •  C  6H4*CH2  *NMe  Ac ,  c  oarse 
platelets,  m.  p.  165°,  [a]'g  —38-49°  in  chloroform  solution,  which 
is  hydrolysed  by  acids  to  o-hydroxybenzylmethylamine  (isolated 
as  the  phosphotunq state  and  analysed  as  the  hydrochbride9 
OH-C6H4*CH2-NHMe,HCl,  slender  needles,  m.  p.  130°).  The 
second  fraction  is  composed  of  octa-acetyldisalicinmethylamine , 
NMe(CH2*C6H4*0*C6H705Ac4)2,  colourless  needles,  m.  p.  198 — 200°, 
[a]jf  —35*40°,  [a]S  —33-75°  when  dissolved  in  chloroform,  from 
which  a  uniform  material  could  not  be  prepared  by  hydrolysis 
with  acids. 

Tetra-acetylsalicin  bromide  and  ethylamine,  under  similar 
treatment,  give  penta-acelylsalicinethylamine ,  small,  colourless 
needles,  m.  p.  96 — 97°,  and  octa-acetyldisalicinethyUxmine9  long, 
colourless  needles,  m.  p.  151—153°. 

Tetra-acetylsalicin  bromide  is  converted  by  diethylamine  into 
salicindiethylamine,  C6H1:l05*0#C6H4*CH2*NEt2,  small,  colourless 
needles,  m.  p.  102 — 103°,  [a]g  —26-05°  in  chloroform  solution.  With 
methylaniline  in  boiling  methyl  alcoholic  solution,  it  gives  tetra- 
acetylsalicinphenylmethylamine ,  long,  colourless  needles,  m.  p. 
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140 — 141°,  [a]o  —19-78°  in  chloroform,  which  is  transformed  by 
methyl  alcoholic  ammonia  into  salicinphenylmethylamine ,  small 
crystals,  [a]JJ6  —36-23°  when  dissolved  in  acetone. 

Tetra-acetylsalicin  bromide  is  converted  by  trimethylamine  in 
absolute  alcoholic  solution  into  tetra-acetylsalicintrimethylammonium 
bromide ,  C6H705Ac4’0*CfiH4*CH2*NMe3Br,  colourless  needles,  m.  p. 
68°  after  softening  at  65°,  [aJJJ  — 42*28°  in  aqueous  solution.  It 
is  hydrolysed  by  hydrochloric  acid  (5%)  to  o -JiydroxybenzyUrimetJiyL 
ammonium  chloride ,  slender  needles  (+H20),  m.  p.  96°;  anhydrous, 
m.  p.  200°  (decomp.).  H.  W. 

Saponins.  VII.  A.  W.  van  der  Haar  (Ber.,  1922,  55, 
[B],  1054 — 1066 ;  cf.  this  vol.,  i,  160). — It  is  shown  that  several 
sapogenins,  such  as  hederagenin  and  others,  are  closely  related  to 
one  another  and  to  the  terpene  hydrocarbons  (for  example,  sesqui¬ 
terpenes)  on  the  one  hand  and  to  phytosterols  (sitosterol), 
cholesterol,  and  phytosterol-like  substances  (urson,  oleanol)  on 
the  other.  Hederagenin  is  decomposed  by  distillation  with  zinc 
dust  in  a  current  of  hydrogen  into  sesquiterpenes,  carbon  dioxide, 
and  water,  in  accordance  with  the  equation  C30H47(OH)2‘CO2H+ 
H2=2C15H24+C02+2H20.  The  sesquiterpene  volatile  with  steam 
which  gives  the  violet  coloration  of  sapogenins  and  saponins  with 
sulphuric  acid  is  to  be  regarded  as  the  primary  product  of  the 
distillation  of  hederagenin  with  zinc  dust.  During  the  process  it 
undergoes  partial  conversion  into  terpene  hydrocarbons  which 
are  not  volatile  with  steam;  the  violet  glacial  acetic-sulphuric 
acid  reaction  passes  to  bluish-green.  The  volatile  sesquiterpenes 
consist  of  a  mixture  of  structurally  different  sesquiterpenes.  The 
distillation  of  hederagenin  with  zinc  dust  in  an  atmosphere  of 
hydrogen  is  most  conveniently  effected  rapidly  from  a  small  retort 
heated  on  a  sand-bath.  H.  W. 

The  Optical  Activity  of  Catechins.  K.  Feist  and  A. 
Futtermenger  (Ber.,  1922,  55,  [H],  942 — 944;  cf.  Feist  and 
Schon,  A.,  1921,  i,  117;  Freudenberg,  A.,  1921,  i,  576,  577). — 
The  observation  of  the  optical  activity  of  catechins  in  water, 
alcohol,  or  aqueous  acetone  is  rendered  very  difficult  by  the  in¬ 
ability  to  use  any  but  very  dilute  solutions.  Exact  values  can 
only  be  obtained  when  the  hydroxyl  groups  of  the  catechin  are 
protected  by  esterification  or  etherification.  H.  W. 

Preparation  of  Coumarins.  Wolfgang  Ponndorf  (D.R.-P. 
338737 ;  from  Chem.  Zentr.,  1921,  iv,  1224 — 1225). — Phenols  or 
phenol  ethers  are  condensed  with  fumaric  or  maleic  acids  or  their 
derivatives  at  temperatures  above  120°.  In  the  condensation  of 
fumaric  acid  with  phenols,  the  ortho -hydrogen  atom  of  the  phenol 
unites  with  a  carboxyl  group  of  the  acid,  giving  formic  acid ;  ring 
closure  and  formation  of  eoumarin  follows  the  elimination  of  water 
from  the  coumaric  acid  thus  formed.  Zinc  chloride  or,  preferably, 
73%  aqueous  or  alcoholic  sulphuric  acid  may  be  used  as  con¬ 
densing  agents.  By  condensation  of  _p-cresol  with  fumaric  acid 


i.  566 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  the  presence  of  sulphuric  acid  at  130 — 180°  6-methylcoumarin , 
m.  p.  72 — 73°,  is  formed.  G.  W.  R. 

Dyes  Containing  the  Furan  Ring.  R.  R.  Renshaw  and 
Nellie  M.  Naylor  (J.  Amer.  Chem .  Soc.,  1922,  44,  862 — 864). — 
The  authors  have  repeated  the  work  of  Fisher  (cf.  A.,  1878,  51) 
on  the  furan  analogue  of  malachite-green.  Contrary  to  the  results 
of  Fisher,  they  find  that  the  product  obtained  by  the  oxidation 
of  tetramethyldiaminodiphenylfurylmethane  has  a  deeper  colour 
than  malachite-green  and  that  it  is  an  equally  stable  dye,  giving 
handsome  effects  on  silk  and  wool.  Its  oxalate  and  its  zincochloride 
were  prepared. 

Pyromucic  acid  was  condensed  with  pyrogallol,  giving  a  yellowish- 
brown  powder,  m.  p.  160°,  which  is  presumably  the  furan  analogue 
of  alizarin-yellow-A.  It  gives  a  dark  tan  colour  on  cotton  mordanted 
with  turkey-red.  W.  G. 

The  System  Furfuraldehy de-Water.  Gerald  H.  Mains 
(Chem.  and  Met .  Eng .,  1922,  26,  779—784,  841— 843).— The 
corrected  boiling  point  of  pure  furfuraldehyde  is  161*7°  at  760  mm., 
and  df°  1*1598  or  df°  1*1545,  both  values  corrected  to  vacuum. 
The  composition-specific  gravity  tables  for  solutions  of  furfur¬ 
aldehyde  in  water  up  to  the  saturation  concentration  were  deter¬ 
mined  at  20°  and  25°,  and  were  subsequently  used  as  a  method  of 
analysis,  accurate  to  ±0*02%,  in  the  determination  of  the  mutual 
solubility  and  boiling-point  and  condensation-point  curves  for  the 
system  furfuraldehy  de-water.  The  solubility  of  furfuraldehyde  in 
water  rises  from  8*12%  at  16°  to  8*72%  at  27°  and  17%  at  92°,  whilst 
that  of  water  in  furfuraldehyde  rises  from  3*5%  at  8°  to  5*4%  at 
26*5°  and  1 5*5%  at  96°.  The  most  important  data  emerging  from 
the  boiling-point  curves  of  furfuraldehyde- water  mixtures  are  as 
follows.  With  increasing  amount  of  furfuraldehyde  in  the  solution 
the  boiling  point  gradually  falls  from  100°  to  a  minimum  of  97*9°, 
which  is  reached  at  the  composition  18*4%  furfuraldehyde,  at 
which  point  two  layers  commence  to  be  formed.  Through  the 
whole  of  this  range  the  vapour  phase  contains  a  much  higher  per¬ 
centage  of  furfuraldehyde  than  the  liquid,  rising  to  35%  at  the 
minimum  boiling  point.  From  this  point  during  the  whole  range 
in  which  there  are  two  liquid  layers,  that  is,  up  to  84%  of  furfur¬ 
aldehyde,  the  boiling  point  and  composition  of  the  vapour  phase 
remain  constant.  With  higher  concentrations  than  84%,  the 
boiling  point  rapidly  rises  until  at  161*7°  pure  furfuraldehyde  only 
remains.  From  the  above  data  it  is  evident  that  by  taking  ad¬ 
vantage  of  the  great  divergence  in  the  boiling-point  and  con¬ 
densation-point  curves  in  this  system,  it  is  possible  to  effect  readily 
a  separation  of  furfuraldehyde  from  dilute  aqueous  solutions  by 
fractional  distillation,  whereby  a  fraction  containing  furfuraldehyde 
and  water  in  two  layers  boiling  at  97*9 — 100°  first  distils.  The 
aqueous  furfuraldehyde  layer  is  separated  and  the  residual  aqueous 
layer  returned  to  the  still.  The  aqueous  high  percentage  furfur¬ 
aldehyde  is  then  dried  by  redistillation,  water  passing  over  first 
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and  then  furfuraldehyde  of  constant  boiling  point.  In  conclusion, 
the  mathematical  relations  for  the  distillation  of  mixtures,  as 
developed  by  Lord  Rayleigh,  are  discussed  with  reference  to  the 
furfur  aldehyde- water  system.  G.  F.  M. 


Preparation  of  Thionaphthencarboxylic  Acids.  Gesell- 
schaft  fur  Teerverwertung  m.  b.  H.,  Rudolf  Weissgerber  und 
Otto  Kruber  (D.R.-P.  341837  ;  from  Chem.  Zentr .,  1921,  iv,  1225). 
— Sodium  thionaphthen  is  treated  with  carbon  dioxide  in  the 
absence  of  water,  and  the  carboxylic  acids  thus  obtained  are  separ¬ 
ated  by  their  varying  acidities  or  by  the  fractionation  of  their 
esters.  For  example,  anhydrous  thionaphthen  is  treated  with 
sodamide  at  140 — 150°  for  five  hours  in  a  shaking  vessel.  A  stream 
of  dry  carbon  dioxide  is  then  passed  without  lowering  the  tem¬ 
perature  or  interrupting  the  shaking.  By  treatment  of  the  cooled 
products  of  reaction  with  water  and  toluene,  the  sodium  salts  are 
obtained  in  aqueous  solution  and  the  unchanged  thionaphthen  in 
toluene  solution.  The  thionaphthencarboxylic  acids  are  liberated 
by  acidifying.  By  dissolving  in  sodium  carbonate  solution  and 
partial  acidification,  the  more  strongly  acid,  thionaphthen- 2  :  3- 
dicarboxylic  acid  is  separated  from  the  weaker  acid,  thionaphthen- 
2-carboxylic  acid.  The  acids  may  also  be  separated  by  fractionation 
of  their  methyl  esters  (Weissgerber  and  Kruber,  A.,  1920,  i,  754). 
Methyl  thionaphthen-2-carboxylate  has  b.  p.  176 — 180°/13  mm. 
Methyl  thionaphthen-2  :  3 -dicarboxylate  has  b.  p.  214 — 218°/13  mm. 


G.  W.  R. 


Space  Structural  Formulae  of  Chemical  Substances  in 
General,  and  of  some  Alkaloids  in  Particular.  J.  J.  Lynst 
Zwikker  (Chem.  Weekblad ,  1922,  19,  158 — 162). — Asymmetric  as 
well  as  symmetric  molecules  may  be  regarded  as  harmonious  group¬ 
ings  of  atoms  in  space,  building  up  constellations  of  simple  and 
regular  form. 

In  the  cases  of  the  alkaloids  cinchonine,  quinine,  berberine, 
hydrastinine,  and  narceine,  this  form  is  the  trigonal  bipyramid, 
the  18  carbon  atoms  being  regularly  spaced  in  pairs  along  the 
nine  edges.  It  is  probable  that  the  simplest  and  most  stable 
form  of  this  constellation  is  represented  by  the  hydrocarbon  retene. 

S.  I.  L. 

The  Anhalonium  [Cactus]  Alkaloids.  III.  The  Consti¬ 
tution  of  Anhaline.  Ernst  Spath  (Monatsh.,  1921,  42,  263 — 
266). — The  identity  of  anhaline  with  hordenine  (A.,  1919,  i,  548) 
has  been  confirmed  by  a  direct  comparison  of  the  two  bases  and 
of  a  number  of  their  derivatives.  The  picrate  has  m.  p.  139 — 140°, 
the  picrolonate,  m.  p.  219 — 220°,  the  quaternary  ammonium  com¬ 
pound  with  methyl  iodide,  m.  p.  230—231°,  and  the  hydriodide 
of  the  acetylated  base,  m.  p.  176 — 177°.  E.  H.  R. 


Preparation  of  Tropinonecarboxylic  Acid  Esters.  E. 

Merck  and  Otto  Wolfes  (Brit.  Pat.  153917). — Ethyl  tropinone- 
carboxylate  is  obtained  by  the  condensation  of  succinaldehyde, 
methylamine,  and  ethyl  acetoacetate  (cf.  T.,  1917,  111,  762).  A 
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mixture  of  8*6  parts  of  succinaldehyde,  an  alcoholic  solution  of 
10  parts  of  methylamine,  and  13  parts  of  acetoacetic  ester  dissolved 
in  30  parts  of  alcohol  is  kept  for  three  days,  the  product  is  neutral¬ 
ised,  freed  from  alcohol,  rendered  alkaline  with  aqueous  potassium 
carbonate  solution,  and  extracted  with  chloroform.  The  tropinone- 
carboxylic  ester  is  then  transferred  to  dilute  sulphuric  acid  solution, 
and  back  to  chloroform,  and  finally  the  chloroform  is  distilled, 
leaving  the  ester  as  an  oil  which  gradually  solidifies  on  keeping  in 
contact  with  the  air.  G.  F.  M. 


Preparation  of  Tropinonecarboxylic  Acid  Esters.  E. 

Merck,  Otto  Wolfes,  and  Horst  Maeder  (Brit.  Pat.  164757). — 
Ethyl  tropinonecarboxylate  is  obtained  by  the  hydrolysis  of  one 
ester  group  in  diethyl  tropinonedicarboxylate  (cf.  T.,  1917,  111, 
762)  and  simultaneous  elimination  of  carbon  dioxide.  Twenty- 
eight  parts  of  the  diethyl  ester  in  50  parts  of  alcohol  are  heated 
to  boiling  with  22  parts  of  potassium  hydroxide  solution  (1:1). 
After  cooling,  ice  is  added,  the  liquid  is  acidified  with  sulphuric 
acid,  supersaturated  with  ammonia,  and  extracted  with  ether  or  a 
chlorinated  hydrocarbon.  Ethyl  tropinonecarboxylate  is  an  oil 
forming  a  crystalline  hydrate,  m.p.  63°.  G.F.M. 


The  Synthesis  of  Laudanine.  Ernst  Spath  and  Norbert 
Lang  ( Monatsh 1921,  42,  273 — 285). — Laudanine  was  shown  by 
Spath  (A.,  1921,  i,  50)  to  have  the  annexed  formula  (I).  This 


has  now  been  confirmed  by  synthesis 
of  the  alkaloid.  The  synthesis  de¬ 
pended  on  the  known  method  of  pre¬ 
paring  zsoquinoline  derivatives  by 
effecting  ring-closure  in  iV-acyl  deriv¬ 
atives  of  w-phenylethylamine.  Homo- 
veratrylamine,  (3-aminoethyl-3  :  4-di- 


methoxybenzene  was  prepared  by  Rosenmund’s  method  (A.,  1911, 
i,  34)  by  condensing  3  : 4-dimethoxybenzaldehyde  with  nitro- 


methane,  followed  by  reduction  of  the  w-nitrostyrene  in  two  stages. 

3-Hydroxy-4-methoxyphenylacetic  acid  (homo^ovanillic  acid) 
is  prepared  by  condensing  zso vanillin  with  hippuric  acid  in 
presence  of  sodium  acetate  and  acetic  anhydride,  whereby  the 


Me0/  %CH:C< 

OAc  (II.) 


N— CPh 
COO 


lactone  of  a-benzoylamino-3-acetoxy- 
4:-methoxycinnamic  acid  (II)  is 
formed,  yellow  needles  from  alcohol, 
m.  p.  134 — 136°.  When  this  is 


warmed  with  15%  sodium  hydroxide  solution,  the  acetyl  group 
is  removed  and  the  lactone  ring  opened.  The  resulting  a -benzoyl- 
amino-3-hydroxy-At-meihoxycinnamic  acid  forms  colourless  crystals, 
m.  p.  213*5 — 215*5°  (decomp.).  When  the  lactone  is  boiled 
with  23*5%  potassium  hydroxide,  the  desired  3-hydroxy A-methoxy- 
phenylpyruvic  acid  is  obtained,  along  with  resinous  products. 
This  compound  forms  a  voluminous  precipitate  when  light  petroleum 
is  added  to  its  ethereal  solutions ;  it  has  m.  p.  183 — 184*5°  (decomp.), 
and  decomposes  gradually  on  exposure  to  air.  The  ethylcarbonato - 
derivative,  in  which  the  hydroxyl  group  is  replaced  by  the  ethyl- 
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carbonato-group,  is  crystalline,  m.  p.  143 — 146°.  By  oxidation 
of  its  sodium  salt  in  aqueous  solution  with  hydrogen  peroxide, 
3-hydroxy-4-methoxyphenylpyruvic  acid  was  converted  into 
3 -hydroxy -4:-methoxyphenylacetic  acid  in  80—90%  yield ;  the  product 
forms  long  needles  from  ether,  m.  p.  122*5 — 124*5°.  For  con¬ 
densation  with  homoveratrylamine,  it  was  converted  into  its  ethyl - 
carbonato- derivative,  m.  p.  112 — 113°. 

The  3-ethylcarbonato-4-methoxyphenylpyruvic  acid  was  con¬ 
verted  into  the  acid  chloride  and 
the  crude  product  condensed  in 
benzene  solution  with  the  above 
(3-aminoethyl-3  :  4-dimethoxybenz- 
ene.  The  product  (III)  could  not 
be  purified,  but  was  treated  directly 
with  phosphoric  oxide  in  toluene 


NH 

0-C02Et 

\ 

^CO-CH,^ 

2\_ 

%Me 

/“ 

~\ 

\_ 

_/  (Hi.) 

OMe  OMe 
solution. 

N 

/ — v 


OMe  OMe 


From  the  products  of  the  reaction  was  isolated  1 -[ethyl 
nrn  carbonatoisovanillyl]-6  :  7 -dimethoxy- 

s - 2  3  :  4-.-dihydroisoquinoline  (IV),  which 

OMe  forms  a  crystalline  hydrochloride , 
m.  p.  193*5°  (decomp.).  The  base 
was  converted  into  the  methyKso- 
quinolinium  iodide,  which  could  not 
be  obtained  pure,  and  thence  into 


ch2-<_ 


(IV.) 


the  corresponding  chloride ,  which  forms  a  well-characterised,  yellow, 
crystalline  double  salt  with  platinum  chloride.  The  methyk’so- 
quinolinium  chloride  was  reduced  with  tin  and  hydrochloric  acid, 
giving  a  mixture  of  laudanine  and  its  ethylcarbonato- derivative,  not 
all  of  which  was  hydrolysed  during  the  reduction.  The  laudanine 
was  proved  to  be  identical  with  natural  laudanine.  E.  H.  R. 

Alkaloids  of  the  Pareira  Root.  II.  tsoChondodendrine. 

Franz  Faltis  and  Felix  Neumann  ( Monatsh .,  1921,  42,  311 — 
376;  cf.  Faltis,  A.,  1912,  i,  796;  Scholtz,  A.,  1913,  i,  87,  385; 
1915,  i,  450). — A  long  historical  account  is  given  of  the  alkaloids 
of  the  pareira  root,  which  have  been  known  as  bebeerines.  It  is 
shown  that  these  alkaloids  are  different  from  that  obtained  from 
the  bark  of  Nectandra  Rodicei ,  the  so-called  bebeerin  tree,  and 
that  the  true  source  of  pareira  root  is  Chondodendron  platyphyllum. 
For  this  reason,  it  is  proposed  to  substitute  the  names  a-,  (3-,  and 
isochondodendrine  for  the  alkaloids  formerly  known  as  a-,  [3-, 
and  isobebeerine,  respectively. 

asoChondodendrine  (and  probably  a-  and  (3-chondodendrine) 


has  the  composition  C18H19 
OH-C16H12ONMe-OMe. 


CH2  NMe 


CHc 


>CH — CH 


-o- 

(I.) 


N03,  which  has  been  resolved  into 
Starting  from  the  hypothesis  that  iso- 
chondodendrine  is  related  to  lauda- 
nosine,  it  may  have  the  following  con¬ 
figuration  (attached  formula,  I). 
1 — \  (CM)  Methylation  in  the  hydroxyl  group, 

without  formation  of  a  quaternary  am- 
— /  ^  '  monium  compound,  was  only  accom¬ 

plished  with  di azomethane.  Methyl - 
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iso chondodendrine  forms  a  crystalline  crust,  m.  p.  256 — 257°,  [a]}? 
— 36*8°  in  alcohol.  Its  methiodide  has  [a]1^  —7°  in  50%  alcohol.  De- 
qjj  composition  of  the  quaternary  ammonium 

✓-ANMe2  compound  by  Hofmann’s  method  (heating 

CH2<^  /CH=CH  with  aqueous  sodium  hydroxide),  gave  an  a- 
y — ) — v  and  a  p-methine  differing  in  some  respects 
/  0_\  y  from  those  described  by  Scholz  (loc.cit.).  The 
^ a-methine  (annexed  formula  [II],  according 
'  '  2  to  the  above  hypothesis)  is  optically  inactive, 

m.  p.  204 — 205°.  It  forms  tabular,  triclinic  crystals  [a  :  b  :  c— 
1-6996:  1  :  1-2908;  a=91°  5|' ;  p=103°  27' ;  y=91°  20'].  The 
PTT  ISTMp  p-methine  (III),  m.  p.  167 — 168-5°,  has 

x,2  v  2  [<x]D  +353°  in  pyridine,  +359°  in  alcohol. 

^>CH — CH2  With  -  sulphuric  acid,  the  a-methine  gives 
J — v  a  deep  red  solution  on  warming,  suddenly 

y  0~\  y  changing  to  blue.  Scholz  attributed  this 
^ ^  reaction  to  the  active  p-methine,  which  does 

(  )•  v  e'2  not  show  it.  The  a-methine  by  reduction 

with  sodium  and  alcohol  gave  the  a -dihydromethine,  m.  p.  21 1  -5 — 212°, 
which  was  also  obtained  by  reduction  of  methyKsochondodendrine 
methochloride  with  sodium  amalgam.  It  forms  small  tetragonal 
crystals  [a  :  c=l  :  0-38257],  Its  hydrochloride  forms  a  double 
chloride  with  gold  chloride,  C20H25O3N,HAuC14. 

By  reduction  of  the  methiodides  of  the  mixed  a-  and  p-methines 
with  powdered  sodium  hydroxide  in  methyl  alcohol,  a  nitrogen- 
free  compound ,  C18H1603,  containing  two  ethylene  linkings, 
was  obtained ;  tabular  six-sided  monoclinic  crystals  [a  :  b  :  c= 


0-8271  :  1  :  0-8416;  p=99°  35'];  it  does  not  melt  below  312°.  The 
Qpj  formula  IV  is  suggested.  Reduction  of  the 

2  njj — njj  a-dihydromethine  gave  a  similar  compound, 

\ _ /  ,  C18H1803,  containing  only  one  double  bond. 

/  \  _/  \  This  has  no  m.  p.  and  forms  tabular,  mono- 

\ /  O  \ /  clinic  crystals  [a  :  b  :  c— 0-8470  :  1  :  0-6160 ; 

aVv  (OMe)2  p=97°  45|-'].  The  constitution  suggested  is 
that  of  IV  with  the -CHICH- bridge  reduced. 
Oxidation  of  the  compound  C18H1603  with  potassium  permanganate 
gave  a  tricarboxylic  acid,  C12H50(0Me)2(C02H)3,  m.  p.  177*5 — 178°, 
which  forms  an  anhydride ,  m.  p.  244 — 245°,  and  a  trimethyl  ester, 
m.  p.  100 — 102°.  Demethylation  of  the  tricarboxylic  acid  gave  a 
dihydroxydicarboxylic  acid  showing  the  colour  reactions  of  catechol, 
and  therefore  having  the  two  hydroxyl  groups  in  the  ortho¬ 
position  to  each  other.  By  fusion  with  potassium  hydroxide, 
the  tricarboxylic  acid  gave  a  good  yield  of  p-hydroxybenzoic  acid, 
and  after  methylation  of  the  residue  a  trimethoxybenzoic  acid, 


m.  p.  141 — 143°,  was  isolated,  which 
appears  to  be  the  hitherto  unknown 
2:3:  5- trimethoxybenzoic  acid.  In  all 
probability,  therefore,  the  above  tri¬ 
carboxylic  acid  has  formula  V.  This 


leads  unexpectedly  to  the  formula  (VI)  for  methyKsochondodendrine, 
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in  which  the  oxygen  bridge  is  in  an 
unusual  position.  It  had  been  expected 
that  the  oxygen  bridge  would  be  as  in 
formula  I,  but  if  this  were  the  case, 
salicylic  acid  should  have  been  obtained 
instead  of  p- hydroxy  benzoic  acid  in  the 
above  potassium  hydroxide  fusion.  At¬ 
tempts  to  detect  isomeric  change  of 
salicylic  acid  into  p-hydroxybenzoic  acid  under  similar  experimental 
conditions  gave  negative  results.  Confirmation  of  the  formula  was 
obtained  by  distilling  isochondodendrine  with  zinc  dust  when 
p-cresol  was  obtained.  The  formula  of  isochondodendrine  will  be 
similar  to  VI  with  (OH)  in  place  of  one  of  the  (OMe)  groups,  but 
there  is  no  evidence  to  show  which.  E.  H.  It. 


O 


CH( 


/X/Xqh  /X 

,  I  |^xl2 

iNMe 


CH— CH/ 
(VI.) 


The  Constitution  of  Ricinine.  Ernst  Spath  and  Erich 
Tschelnitz  ( Monatsh .,  1921,  42,  251 — 262). — Ricinine  has  generally 
been  regarded  as  the  methyl  ester  of  ricinic  acid,  and  different 
n/rn  mmt  formulae  have  been  proposed  for  it,  (I)  by 
NMe  Maquenne  and  Philippe  (A.,  1905,  i,  80) 

and  ky  Bottcher  (A.,  1918,  i,  304).  To 
throw  more  light  on  the  structure  of  this 
alkaloid,  the  synthesis  of  the  decomposition 
products,  C-yl^OgN,  obtained  by  Winter- 
stein  and  others  (A.,  1919,  i,  500)  by 
boiling  ricinine  with  57*4%  sulphuric  acid, 
and  C6H702N  obtained  by  Maquenne  and 
Philippe  by  heating  ricinic  acid  with  hydrochloric  acid,  has  been 
attempted  and  successfully  accomplished.  The  latter  compound  is 

shown  to  be  identical  with  a  pyridone  of  formula 
(III)  or  (IV),  whilst  the  compound  C7H902N  is 
the  O-methyl  derivative  of  either  III  or  IV. 
The  synthesis  was  accomplished  as  follows.  2  :  4- 
Dihydroxypyridine  was  converted  into  the  corre¬ 
sponding  dimethoxy- derivative  by  treating  its  silver 
salt  with  methyl  iodide  in  ethereal  solution.  The 
dimethyl  ether  was  characterised  by  the  prepara¬ 
tion  of  its  picrolonate,  m.  p.  148 — 149°.  By 
further  treatment  of  this  compound  with  methyl 
iodide,  it  was  converted  directly  into  4-methoxy-l -methyl- 1  :  2- 
dihydropyrid-2-one  or  2-methoxy-l -methyl- 1  :  4-dihydropyrid- 

4-one  identical  with  the  ricinine  derivative,  C7H902N,  m.  p. 
113 — 114°.  It  forms  a  picrate,  long,  yellow,  felted  needles, 
m.  p.  154 — 155°,  and  a  picrolonate,  golden-yellow  crystals,  m.  p. 
126-5°  (decomp.).  When  heated  with  fuming  hydrochloric  acid 
at  140°  in  a  sealed  tube,  the  compound  is  demethylated,  forming 
a  compound,  C6H702N,  identical  with  that  obtained  by  Maquenne 
and  Philippe  from  ricinic  acid.  A  comparison  of  the  boiling 
point  of  the  compound  C7H902N,  161 — 162°/16  mm.,  with  those 
of  1-methyl-l  :  2-dihydropyrid-2-one,  126-5°/14-5  mm.,  and  of 
the  corresponding  pyrid-4-one,  223— 224°/15  mm.,  leads  to  the 


(I.) 

COoMe*C=C*CH 


N 

NMe-C-CH 

(II.) 


H0/^)>NMe 

O 

(III.) 

^;NMe 

X=OH 

(IV.) 
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conclusion  that  the  compounds  under  consideration  correspond 
with  formula  (III)  rather  than  (IV). 

The  methyl  groups  of  ricinine  being  thus  accounted  for  in  the 
decomposition  product  C7H902N,  it  follows  that  ricinine  cannot 
be,  as  hitherto  supposed,  the  methyl  ester  of  a  carboxylic  acid, 
and  the  formulae  hitherto  proposed  must  be  rejected.  The  ease 
of  hydrolysis  of  the  methoxyl  group  may  be  accounted  for  by 
fusion  of  the  pyridine  ring  with  another  ring,  in  all  probability  a 
glyoxaline  ring,  as  suggested  by  Bottcher.  These  and  other 
properties  of  ricinine  may  be  summarised  in  either  of  the  two 
formulae  : 

SH-0==N>co  CH-C==N 

MeO-C  N— OH,  or  MeO-C  NMe 
CH=CH  CH— C - C 

E.  H.  B. 

Taxine,  the  Alkaloid  from  the  Yew,  Taxus  baccata.  I. 

E.  Winterstein  and  D.  Iatrides  ( Z .  'physiol .  Ghent .,  1921,  117, 
240 — 283). — Taxine,  obtained  in  yield  of  0-7 — 1*4%  from  dried 
yew-needles,  has  the  formula  C37H51O10N.  It  has  not  been  possible 
to  obtain  it  or  its  salts  in  a  crystalline  condition.  The  amorphous 
base  sinters  at  97°  and  melts  at  105 — 110°,  [a]D  +53*15°  in  1% 
sulphuric  acid,  +51*52°  in  absolute  alcohol.  With  dilute  organic 
and  inorganic  acids,  cinnamic  acid,  acetic  acid,  a  substance  having 
reducing  properties,  and  a  resinous  product  are  formed.  With 
sodium  hydroxide  in  the  cold,  cinnamic  acid  is  produced  in  small 
amounts.  When  heated  by  itself,  taxine  gives  rise  to  a  product 
containing  nitrogen.  On  reduction,  it  unites  with  two  molecules 
of  hydrogen,  forming  a  compound ,  C37H55O10N ;  thus  indicating 
the  presence  of  two  double  bonds.  Similarly,  a  yellow,  amorphous 
compound ,  C37H51O10NBr4,  m.  p.  125 — 130°  (decomp.),  is  formed 
on  bromination.  Acetic  anhydride  produces  an  acetyl  derivative 
of  uncertain  constitution,  which  with  alcoholic  potassium  hydroxide 
yields  a  molecular  proportion  of  cinnamic  acid.  Methyl  iodide 
gives  a  white  methiodide ,  C37H51O10N,CII3I,  m.  p.  122 — 125°, 
which  with  alkali  hydroxide  yields  a  white,  flocculent  product , 
C37H48O10,  m.  p.  120 — 140°,  methylamine  being  eliminated.  Oxida¬ 
tion  with  hydrogen  peroxide  results  in  the  formation  of  a  reducing 
compound  which  with  pliloroglucinol  and  hydrogen  chloride  gives 
a  crystalline  compound ,  light  brown  needles,  m.  p.  123°.  With 
potassium  permanganate,  benzamide,  benzoic  acid,  acetic  acid, 
oxalic  acid,  and  benzonitrile  are  formed  and  also  a  substance 
which  with  phenylhydrazine  yields  a  compound ,  (C^HgON)*,  white, 
glistening  scales,  m.  p.  185°.  W.  O.  K, 

Additive  Compounds  of  s.-Trinitroanisole  with  Tertiary 
Bases.  M.  Giua  ( Gazzetta ,  1922,  52,  i,  182;  cf.  A.,  1921,  i, 
592;  Kohn  and  Grauer,  A.,  1914,  i,  83;  1915,  i,  836;  Walther, 
A.,  1915,  i,  836,  993). — When  treated  wdth  alcoholic  platinum 
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chloride  solution,  the  additive  compound  of  s.-trinitroanisole  with 
pyridine  yields  pyridinemethylchloride  platinichloride, 

(C5H5N,CH3Cl)2PtCl4 

(cf.  Bally,  A.,  1888,  964).  T-  H.  P. 

Pyridinium  Salts  derived  from  some  Chloroacetylamino- 
compounds.  Edward  de  Barry  Barnett  and  James  Wilfred 
Cook  (T.,  1922,  121,  792—797). 

The  Products  of  the  Benzoylation  of  2-Aminopyridine. 

A.  E.  Tschitschibabin  and  J.  S.  Bylinkin  ( Ber .,  1922,  55,  [JB], 
998 — 1002). — The  action  of  benzoyl  chloride  or  benzoic  anhydride 
on  2-aminopyridine  under  very  varied  conditions  leads  to  the 
production  of  a  mixture  of  dibenzoylaminopyridine,  slender  needles, 
m.  p.  166 — 167°,  and  2 -benzoylaminopyridine,  C5H4N#NHBz, 
large,  colourless  needles,  m.  p.  87°  ( platinichloride ,  orange-coloured 
needles,  m.  p.  230°  [decomp.],  picrate,  yellow  needles,  m.  p.  193°). 
The  constitution  of  the  substance  is  deduced  from  the  observation 
that  it  is  converted  by  the  successive  action  of  methyl  iodide  and 
alkali  hydroxide  into  l-methyl-2-pyridone-2-benzoylirr)ides 

NMe*C5H4:NBz, 

golden-yellow,  granular  crystals,  m.  p.  70°  {picrate,  small,  yellow 
prisms,  m.  p.  157°),  which  is  identical  with  the  product  obtained 
by  the  direct  benzoylation  of  1- methyl-2 -pyridoneimide  (A.,  1921, 
i,  450).  Dibenzoyl- a-aminopyridine  appears  to  be  identical  with 
the  substance  described  as  benzoylaminopyridine  by  Marckwald. 
It  is  almost  devoid  of  basic  properties,  and  is  characterised  by  the 
ease  with  which  it  loses  a  benzoyl  group  and  passes  into  benzoyl¬ 
aminopyridine,  m.  p.  87°.  When  treated  with  platinum  chloride 
in  concentrated  aqueous  hydrochloric  acid  solution,  it  yields  the 
platinichloride  of  the  monobenzoyl  derivative.  It  is  not  possible 
at  present  to  decide  between  the  alternative  formulae  C5H4N#NBz2 
and  NBz-C5H4NBz.  H.  W. 

4  :  6-Diphenyl-2-methylpyridine .  C.  Gastaldi  ( Gazzetta , 
1922,  52,  i,  169 — 175;  cf.  this  vol.,  i,  367). — The  author  has 
investigated  the  interaction  of  acetophenone  and  acetic  anhydride 
in  presence  of  sublimed  ferric  chloride,  the  product  of  which  is 
regarded  by  Dilthey  (A.,  1916,  i,  829)  as  a  ferric  chloride  compound 
of  2  :  6-diphenyl-4-methylpyrylium  chloride  of  the  constitution 

FeC^'O^Q^.Qg^CPh.  The  author  considers  that  this  reaction 

is  analogous  to  that  occurring  between  dypnone  and  benzoyl 
chloride  in  presence  of  sublimed  aluminium  chloride  with  formation 
of  2  :  4  :  6-triphenylpyrylium  chloride,  and  that  the  acetic  anhydride, 
acting  as  a  condensing  agent,  first  converts  the  acetophenone  into 
dypnone.  This  view  is  supported  by  the  fact  that  the  action  of 
acetic  anhydride  on  dypnone  yields  the  ferric  chloride  compound 
of  4  :  6 -diphenyl -2 -methylpyrylium  chloride.  The  constitution 
attributed  to  this  compound  by  Dilthey  is,  therefore,  erroneous, 
the  mistake  being  the  result  of  an  earlier  one  made  by  von  Meyer 
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and  Irmscher  (A.,  1908,  i,  911),  who  wrongly  described  as  4:6- 
diphenyl-2-methylpyridine,  a  compound  of  another  structure. 
Thus  the  action  of  ammonia  on  the  pyrylium  salt  obtained  from 
either  acetophenone  or  dypnone  by  the  action  of  acetic  anhydride 
yields  4  :  6- diphenyl- 2- methylpyri dine,  m.  p.  185°,  which  Dilthey 
regarded  as  2  :  6- diphenyl -4-methylpyridine.  Further,  the  com¬ 
pound  which  Dilthey  considered  to  be  the  ferric  chloride  compound 
of  2  :  6-di-^-anisyl-4-methylpyrylium  chloride  is  probably  the 
corresponding  compound  of  4  : 6-di-^>-anisyl-2-methylpyrylium 
chloride. 

4  :  6-Diphenylpyridine-2-carboxylic  acid,  N^Qpj???"L^g^CPh, 

obtained  by  the  action  of  potassium  permanganate  on  4  :  6-diphenyl  - 
2-methylpyridine  in  presence  of  acid,  crystallises  in  colourless 
needles,  m.  p.  150° ;  when  the  sodium  salt  is  heated  in  a  vacuum 
with  the  calcium  oxide,  it  yields  2  : ^-diphenylpyridine,  which 
forms  a  dense,  pale  yellow  liquid,  and  gives  the  hydrogen  sulphate, 
C17H13N,H2S04,  needles,  m.  p.  245°  (slight  browning).  T.  H.  P. 

2-p-Dimethylaminostyrylpyridine  Methiodide,  a  New 
Photographic  Sensitiser.  William  Hobson  Mills  and  William 
Jackson  Pope  (T.,  1922, 121,  946 — 947). 

Preparation  of  Hydrogenated  2-Phenylquinoline-4-carb- 
oxylic  Acid,  its  Homologues,  and  their  Salts.  Fritz  Zuck- 
mayer  (D.R.-P.  342048;  from  Chem.  Zentr.,  1921,  iv,  1225 — 
1226). — 2-Phenylquinoline-4-earboxylic  acid,  or  its  derivatives 
containing  alkyl  or  alkoxyl  in  the  quinoline  group,  are  treated 
with  reducing  agents  and  the  tetrahydroquinolinecarboxylic  acids 
thus  obtained  are  changed  into  their  alkali  or  alkaline -earth  salts. 
Acid,  alkaline,  or  electrochemical  redueing  agents  may  be  used. 
The  resulting  phenyltetrahydroquinolinecarboxylic  acids  are  more 
soluble  in  dilute  acids  than  their  parent  compounds  and  form 
slightly  soluble  nitroso-derivatives.  They  can  be  acetylated. 
The  reduction  of  2-phenylquinoline-4-carboxylic  acid,  either  by 
iron  and  hydrochloric  acid,  by  sodium  amalgam,  or  electrochemically 
in  alkaline  solution,  gives  2-phenyltetrahydroquinoline-4:-carboxylic 
acid,  white,  felted  needles,  m.  p.  about  149° ;  lithium  salt,  white 
tasteless  powder.  Reduction  of  8-methoxy-2-phenylquinoline-4- 
carboxylic  acid  by  zinc  and  sodium  hydroxide  solution  gives 
&-methoxy-2-phenyltetrahydroquinoline-4:-carboxylic  acid ;  it  crystal¬ 
lises  in  white  needles,  m.  p.  185 — 186°.  The  acids  and  their  salts 
have  therapeutic  uses  as  antipyretics  and  eliminators  of  uric  acid. 

G.  W.  R. 

Polynuclear  Heterocyclic  Aromatic  Types.  I.  Some 
Indenoquinoline  Derivatives.  James  Wilson  Armit  and 
Robert  Robinson  (T.,  1922,  121,  827 — 839). 

Benzoxazole  Derivatives.  Siegfried  Skraup  and  Marie 
Moser  (Ber.,  1922,  55,  [R],  1080 — 1101;  cf.  Skraup,  A.,  1919, 
i,  598). — A  description  of  attempts  to  prepare  benzoxazyl  phenyl 
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ketone  and  a  further  account  of  the  influence  of  substituents  on 
the  opening  of  the  benzoxazole  ring. 

Attempts  to  prepare  benzoxazyl  phenyl  ketone  by  converting 
2-aminobenzoxazole  into  the  corresponding  nitrile  and  treatment 
of  the  latter  with  the  requisite  Grignard  reagent  were  rendered 
unsuccessful  by  the  apparent  impossibility  of  diazotising  the 
amino  -su  bstance . 

Benzoxazole-2-carboxylic  acid,  colourless  crystals,  m.  p.  85°,  is 
obtained  in  small  amount  by  the  action  of  potassium  perman¬ 
ganate  on  2-methylbenzoxazole,  but  is  more  conveniently  prepared 
by  the  oxidation  of  2-o -hydroxyphenylbenzoxazole  (long,  pale  pink 
needles,  m.  p.  123°,  obtained  by  heating  o-aminophenol  with  salicyl- 
amide) ;  the  potassium,  silver,  mercurous,  mercuric,  lead,  and  copper 
salts  are  described.  The  potassium  salt  is  converted  by  thionyl 
chloride  into  benzoxazole-2-carboxyl  chloride,  m.  p.  85°.  The  latter 
substance  mainly  suffers  reduction  when  treated  with  magnesium 
phenyl  bromide ;  in  cold  solution  it  is  possible  to  obtain  benzoxazyl - 

diphenylcarbinol ,  C  6H4<Cq^C •  CPhyOH ,  colourless  crystals,  m.  p. 

157°,  in  small  amount,  but  the  main  product  is  2 -hydroxymethyl  - 

benzoxazole,  C6H4<Cq!^C*CH2*OH,  m.  p.  125°,  and  this  is  formed 

exclusively  when  the  action  is  carried  out  in  warm  solution.  Benz - 
oxazole-2-carboxy anilide,  m.  p.  156 — 157°,  is  reduced  in  a  similar 
manner  by  magnesium  methyl  iodide  with  the  formation  of  benz - 

oxazole-2-aldehy deanil,  CgH^Q^C’CHINPh,  m.  p.  153°. 

Greater  success  was  met  in  a  series  of  experiments  which  depend 
on  the  reactivity  of  the  methylene  hydrogen  atoms  of  2- benzyl  - 
benzoxazole.  The  latter  is  converted  by  p-nitrosodimethylaniline 

into  the  compound,  CgH^Q^C'CPhlN'Cg^’NMeg,  slender,  lustrous 

needles,  incipient  decomp.  150°,  by  2  :  4-dinitrophenyldiazonium 

sulphate  into  the  substance ,  C6H4<CQ^C*CPhrN*NH*C6H3(N02)2, 

yellow  crystals,  m.  p.  140°,  and  by  amyl  nitrite  and  sodium  ethoxide 
into  benzoxazyl  phenyl  Icetoxime,  m.  p.  193°.  The  latter  substance 
is  converted  by  absolutely  anhydrous  acetic  acid  at  190°  into  the 
desired  benzoxazyl  phenyl  ketone,  but  the  reaction  appears  to  be 
influenced  to  an  unusual  extent  by  the  presence  of  traces  of  moisture. 

2 -Ethylbenzoxazole,  from  o-aminophenol  and  propionitrile  at 
205 — 210°,  has  b.  p.  210°,  rf20  1*081.  2-p-JV aphthylbenzoxazole  has 
m.  p.  115 — 116°,  2-p -nitrophenylbenzoxazole,  long  needles,  m.  p. 
260°,  is  obtained  from  o-aminophenol  and  p-nitrobenzonitrile  at 
135 — 140°;  the  preparation  of  the  corresponding  m-  and  p-nitro- 
compounds  in  this  manner  does  not  appear  to  be  possible,  but 
2-m-nitrophenylbenzoxazole,  m.  p.  207°,  is  obtained  from  o-amino¬ 
phenol  and  m-nitrobenzoyl  chloride. 

The  velocity  of  hydrolysis  of  benzoxazole  and  its  2-substituted 
derivatives  by  hydrochloric  acid  (202%)  has  been  measured  at 
61°  and  108°.  The  reaction  is  apparently  unimolecular,  since 


i.  576 


ABSTRACTS  OF  CHEMICAL,  PAPERS. 


water  is  present  in  large  excess;  its  velocity  depends  greatly  on 
the  substituent  and  gives  a  measure  of  the  valency  demands  of  the 
latter.  H.  W. 

Thiazoles.  I.  Derivatives  of  2-Phenylbenzthiazole.  Syn¬ 
thesis  of  an  Analogue  of  Cinchophen  (Atophan).  Marston 
T.  Bogert  and  Emanuel  M.  Abrahamson  (J.  Amer.  Chem.  Soc., 
1922,  44,  826 — 837). — The  most  satisfactory  method  of  preparing 
2-phenylbenzthiazole  is  by  the  fusion  of  benzanilide  or  benzylidene- 
aniline  with  sulphur.  The  product  obtained  by  its  nitration  is 
shown  to  be  the  6-nitro-derivative  (cf.  Nageli,  A.,  1895,  i,  347). 
When  reduced,  the  nitro- derivative  yields  6-amino-2-phenylbenz- 
thiazole,  giving  an  acetyl  derivative,  m.  p.  214°  (corr.).  On  fusion 
with  potassium  hydroxide,  the  amine  gives  benzoic  acid  and  no 
aminobenzoic  acid.  Further,  it  couples  only  once  with  diazotised 

nitro  aniline,  giving  p-nitrobenzeneazo-6-amino-2-phenylbenzthiazole , 
m.  p.  196°  (corr.),  and  its  acetyl  derivative,  m.  p.  203°  (corr.). 
Finally,  6-aminophenylbenzthiazole  gives  a  benzylidene  derivative, 
m.  p.  151°  (corr.),  which  when  fused  with  sulphur  yields  2  :  2- 
diphenylbenzbisthiazole  (cf.  Green  and  Perkin,  T.,  1903,  83,  1207). 
These  facts  establish  the  position  of  the  amino-  and  consequently 
of  the  nitro-group.  On  nitration  the  bisthiazole  yields  4,-nitro- 
2  :  2 -diphenylbenzbisthiazole,  m»  p.  262°  (corr.),  which  on  reduction 
gives  ^-amino-2  :  2-diphenylbenzbisthiazole,  m.  p.  285 — 287°  (corr.), 
giving  an  acetyl  derivative,  m.  p.  250 — 253°  (corr.).  The  positions 
of  the  nitro-  and  amino-groups  in  these  compounds  were  established 
by  the  fact  that,  on  fusion  with  potassium  hydroxide,  the  amine 
did  not  give  any  aminobenzoic  acid. 

6-Amino-2-phenylbenzthiazole  on  methylation  under  pressure 
with  methyl  alcohol  and  hydrochloric  acid  gives  6-dimethylamino - 
2-phenylbenzthiazole,  m.  p.  185°  (corr.),  but  no  quaternary  salt 
could  be  obtained.  On  bromination  2-phenylbenzthiazole  gives  a 
tetrabromide ,  m.  p.  125°  (decomp.),  which  when  boiled  with  dilute 
acetic  acid  loses  bromine  and  hydrogen  bromide,  yielding  6-bromo- 
2-phenylbenzthiazole,  m.  p.  152°  (corr.),  which  was  also  obtained 
by  the  Sandmeyer  reaction  from  6 -amino -2-phenylbenzthiazole. 
Similarly,  by  the  Sandmeyer  reaction  6-cyano-2-phenylbenzthiazole 
was  prepared  and  this,  on  hydrolysis,  yields  2-phenylbenzthiazole- 
6-carboxylic  acid,  m.  p.  261 — 263°  (corr.  decomp.),  giving  a  methyl 
ester,  m.  p.  153 — 154°  (corr.).  With  iodine  in  acetic  acid  2-phenyl¬ 
benzthiazole  gives  a  very  unstable  di-iodide,  m.  p.  84*5°  (corr.). 
With  acetyl  chloride  2-phenylbenzthiazole  gives  an  additive  com¬ 
pound,  which  readily  loses  acetyl  chloride  again  on  warming  or  on 
shaking  with  water. 

The  6 -carboxylic  acid  mentioned  above  is  structurally  analogous 
to  cinchophen  (a-phenylcinchoninic  acid),  and  it  is  hoped  that  it 
may  show  useful  therapeutic  properties.  W.  G. 

Rhodanine.  II.  Ch.  Granacher,  H.  Reis,  and  E.  Pool 
( Helv .  Chim.  Acta,  1922,  5,  382 — 391). — The  red  dye  resulting  from 
the  oxidation  of  rhodanine  by  means  of  ferric  chloride  (A.,  1920, 
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i,  252)  is  of  the  indigoid  type.  Thus  the  product  obtained  from 
A-phenylrhodanine  was  purified  by  conversion  into  a  soluble 
reduction  product  by  means  of  sodium  hyposulphite,  followed  by 
oxidation  with  air.  Analytical  data,  but  no  formula,  are  supplied 
for  the  magenta-like  powder,  with  a  green  reflex,  so  prepared. 
It,  and  the  following  condensation  products  of  rhodanines  with 
a-diketones,  are  very  easily  converted  by  alkali  into  com¬ 
pounds  only  slightly  coloured.  N-Phenylrhodanine-ct.-acenaph- 

thenequinone ,  *^>CIC<C^Tt  >  needles,  yields  a  dinitro- 

Cu*S  C/jQ-Hg 

derivative,  C21H902NS2(N02)2,  m.  p.  342°  (decomp.).  Bhodanine- 
a.-acenaphthenequinone,  C15H702NS2)  forms  red  needles.  Imido- 
acetvldi-'N  :  ~N-rhodanine-a-acenaphthenequinone, 

•CCk _ s-cs 
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forms  scarlet  leaflets. 
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Iminodi-N  :  N-rhodanine-o.-acenaphthenequin ■ 

g _ Qg- 

NH,  crystallises  in  dark  red 
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needles. 

<x.-Oximino-N-phenylrhodanine ,  C9H602N2S2j  forms  golden-yellow 
needles,  m.  p.  181°;  its  silver  salt  exists  in  two  forms,  respectively 
yellowish-brown  and  reddish  -  orange ;  ethyl  ether ,  C^H-^OgN^, 
is  yellowish-orange,  m.  p.  130°.  a-Nitro-A-phenylrhodanine, 

PhN-C(0  „  , 

CS‘S>CH'^02,  from  the  preceding  oximino -compound  and 

nitric  acid,  forms  light  yellow  needles,  m.  p.  207°  (decomp. 

NH-CO 

x-Oximinorhodanine ,  ^g _ g^>C.*NOH,  forms  yellow  needles,  m.  p. 

151 — 153°;  the  silver  salt  exists  in  two  forms.  Reduction  of  the 
oximino-compound  with  zinc  dust  and  acetic  acid  would  seem  to 
yield  a  rhodanine-purpuric  acid  (cf.  Knorr,  Annalen ,  1887,  238, 

PhN*CO  s 

192).  a-  Oximino  -  A -phenylthiohy  dantoin ,  HN'C g^C.NOH, 

forms  yellow  needles,  m.  p.  199 — 200°.  J.  K. 


(L> 


Linear  Benzonaphthaparathiazine  [pp-Naphthaphenthi- 
azine].  K.  Fries  and  F.  Kerkow  (Annalen,  1922,  427,  281 — 302 ; 

cf.  Kehrmann  and  Christopoulos,  A.,  1921, 
i,  449;  Ludwig-Semelitf,  1921,  i,  448,  689). 
— This  (I)  is  the  only  one  of  the  three 
possible  naphthaphenthiazines  which  has 
not  previously  been  prepared.  Its  prepara¬ 
tion  is  now  described  and  general  methods 
for  obtaining  its  substitution  products  are  indicated. 

3-Chloro-2-anilino-l  :  4-naphthaquinone  (prepared  from  2  :  3-di- 
chloronaphthaquinone  and  aniline)  reacts  with  sodium  sulphide, 
giving  2-anilino-3-mercapto-l  :  4:-naphthaquinone ,  which  is  char¬ 
acterised  by  an  S-methyl  derivative,  m.  p.  143°.  The  mercaptan 
undergoes  oxidation  when  air  is  led  through  a  boiling  alcoholic 
vol.  cxxn.  i.  x 


NH 
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solution,  and  gives  ftft-naphthaphenthiazine- 
6  :  11  -quinone  (II),  which  forms  steel-blue 
/  jj  ^  crystals,  m.  p.  308°.  On  further  oxidation  by 
means  of  hydrogen  peroxide,  this  substance 
yields  a  sulphoxide,  an  amphoteric  substance 
melting  above  360°,  and  a  sulphone,  an 
orange-red,  acidic  compound,  which  also  melts  above  360°. 
12  -  Methyl  -  (3(3  -  naphthaphenthiazine  -  6  :  1 1  -  quinone ,  reddish-blue 
needles,  m.  p.  197°,  is  prepared  by  directly  methylating  the  thiazine 
(II)  with  methyl  sulphate  in  the  presence  of  magnesium  oxide. 
Halogen  derivatives  of  the  thiazine  containing  the  halogen  atom  in 
the  3-position  are  prepared  by  isomeric  change  of  the  halogen  salts 
of  the  sulphoxide.  %-Chloro-ftft-naphthaphenthiazine-§  :  11  -quinone 
forms  small,  stout,  blue  needles,  m.  p.  303°,  and  3 -bromo-ftft- 
naphthaphenthiazine -6  :  W-quinone ,  steel-blue  needles,  m.  p.  309°. 
6  :  11- Dihydroxy -ftft-naphthaphenthiazine,  small,  colourless  crystals, 

m.  p.  192°  ( diacetyl  derivative,  m.  p.  2586 ; 
dimethyl  ether ,  m.  p.  134°),  is  obtained  by 
reducing  the  quinone  with  stannous  chloride 
and  acetic  acid  or  with  alkaline  hyposulphite ; 
atmospheric  oxidation  reconverts  it  into  the 
quinone.  The  action  of  ethyl  chloroformate  on 
the  sodium  salt  of  the  quinol  gives  rise  to 
(III.)  the  11 : 1 2-lactam  of  ethyl  ftft-naphthaphenthiazine- 
6  :  11  -dicarboxylate  (III),  which  forms  greenish- 
yellow  needles,  m.  p.  203°  (decomp.).  Complete  reduction  of 
the  quinone  with  stannous  chloride  yields  ft  ft -naphthaphenthiazine, 
yellow  needles,  m.  p.  277°. 

A  corresponding  series  of  compounds  containing  an  amino-  or 
acetylamino-group  in  position  3  is  described;  these  substances 
are  obtained  by  a  similar  series  of  reactions  starting  from  2  :  3-di- 
chloronaphthaquinone  and  p-phenylenediamine  (or  mono  acetyl - 
p-phenylenediamine)  instead  of  from  2  :  3-dichloronaphthaquinone 
and  aniline.  Z-Chloro-2-p-aminoanilino-\  :  4 -naphthaquinone  forms 
bluish-violet  crystals,  m.  p.  above  360°.  %-Chloro-2-p-acetylamino- 
anilino-1  :  4- naphthaquinone  forms  small,  purplish-red  crystals,  m.  p. 
271°  (decomp.).  2-p-Acetylamino-3-mercapto-l  :  4z-naphthaquinone 
gives  a  S -methyl  ether,  m.  p.  243°.  3 -Acetylamino-ftft-naphtha- 

phenthiazine-Q  :  11  -quinone  forms  green  needles  which  decompose 
above  290°  ( sulphoxide ,  m.  p.  330°,  decomp.,  sulphone,  m.  p.  above 
360°).  3-Amino-ftft-naphthaphenthiazine-3  :  10 -quinone  sinters  at 
240°,  m.  p.  290°  (decomp.).  3 -Acetylamino-6  :  ll-dihydroxy-ftft- 
naphthaphenthiazine  is  characterised  by  its  green  hydrochloride, 
and  by  acetylation  to  3-acetylamino-Q  :  ll-diacetoxy-ftft-naphtha- 
phenthiazine ,  m.  p.  257°  (decomp.).  3  -Amino -ft  ft-naphthaphen- 
thiazine  is  a  yellow  powder,  m.  p.  280°  (decomp.)  [hydrochloride  is 
pale  olive -green ;  the  acetyl  derivative  forms  greenish -yellow 
crystals,  m.  p.  285°  (decomp.)]. 

When  a  current  of  air  is  passed  through  a  boiling  solution  of 
3-amino- pp-naphthaphenthiazine  oxidation  occurs  and  the  3- 
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imino- compound  (IV)  is  precipitated.  It 
forms  small,  dark  blue  crystals,  m.  p.  290° 
(deeomp.),  and  on  warming  with  alka¬ 
line  hyposulphite  passes  back  into  the 
aminothiazine.  C.  K.  I. 


Preparation  of  Intermediate  Products  and  Colouring 
Matters.  Society  for  Chemical  Industry  in  Basle  (Fr.  Pat. 
521281 ;  from  Chem.  Zentr .,  1921,  iv,  1271 — 1272). — Monoaeyl 
derivatives  are  prepared  from  diaminodiarylsulphones,  obtained 
from  m-phenylenediamine,  by  treatment  with  acylating  agents. 
Monoacetyl- 2  :  5-diaminophenyl-l-p-tolylsulphone  is  obtained  from 
2  : 5-diaminophenyl-p-tolylsulphone  (D.R.-P.  282214)  and  acetic 
anhydride,  ethyl  acetate,  or  acetic  acid;  it  forms  crystals,  m.  p. 
182 — 183°.  Other  derivatives  are  prepared  similarly.  Mono- 
benzoyl-2  :  5-diaminophenyl-p-tolylsulphone  has  m.  p.  186°.  Mono- 
phthaloyl-2  :  5-diaminophenyl-p-tolylsulphone  is  transformed  by  re¬ 
crystallisation  from  acetic  acid  into  the  anil ,  m.  p.  232°.  Mono¬ 
acetyl-2  :  5-diaminophenyl-p-chlorophenylsulphoneh.Sism.p.  198 — 199°. 
Monophthaloyl- 2  :  5-diaminophenyl-p-chlorophenylsulphone  gives  an 
anil ,  m.  p.  233°.  MonoacetylA  :  i-naphthylenediamine-2-p-toluene- 
6(l)-sulphonic  acid  gives  a  colourless  sodium  salt.  Colouring 
matters  are  obtained  from  their  diazo-compounds  and  2-naphthyl- 
amine  or  its  derivatives,  such  as  2-amino-3-hydroxynaphthalene- 
6-sulphonic  acid,  2-naphthylamine-6-sulphonic  acid,  etc. 

G.  W.  R. 


Preparation  of  Ethers  of  p-Hydroxyphenylcarbamide. 

J.  D.  Riedel,  Akt.-Ges.  (D.R.-P.  339101;  from  Chem.  Zentr., 

1921,  iv,  1324). — The  carbamides  of  p-aminophenol  are  con¬ 
verted  into  hydroxyalkyl  ethers  by  the  usual  methods  for  the 
preparation  of  phenolic  ethers.  For  example,  p -hydroxy phenyl- 
hydroxyethylcarbamide  is  prepared  from  p-hydroxyphenylcarbamide, 
ethylene  chlorohydrin,  and  sodium  methoxide  solution  at  100° ; 
p -hydroxyphenyldihydroxyethylcarbamide  (spherical  aggregates,  m.  p. 
155 — 156°),  from  p-hydroxyphenylcarbamide,  glycerol- a-mono- 
chlorohydrin,  and  sodium  methoxide  solution  at  100 — 110°. 

G.  W.  R. 

Changes  in  the  Sweetness  of  Dulcin  (p-Phenetolecarb- 
amide)  caused  by  Chemical  Alterations  of  the  Molecule 
and  the  Sweetening  Power  of  Derivatives  of  p-Hydroxy- 
phenylcarbamide.  Carl  Speckan  (Ber.  deut.  pharm .  Ges.. 

1922,  32,  83 — 107). — Replacement  or  substitution  of  the  ethyl 
group  of  p-phenetoleearbamide  led  to  the  complete  suppression 
of  the  sweet  taste  of  this  substance  in  every  case  investigated 
with  the  exception  of  P-bromo-p-phenetolecarbamide,  which  was 
also  very  sweet,  and  benzoyl-p-hydroxyphenylcarbamide  which  had 
a  faintly  sweet  after-taste.  Aromatic  amino -derivatives  prepared 
from  the  above  bromo- dulcin,  having  the  constitution 

nh2-co-nh-c6h4-o*ch2-ch2-nhr, 

were  quite  tasteless,  whilst  the  complete  replacement  of  the  ethyl 

x  2 
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group  by  such  groups  as  -C02Et,  ~CONPh2,  etc.,  as  also  replace¬ 
ment  of  the  end  methyl  group  by  acetyl  or  phenyl,  likewise  gave 
substances  in  which  the  sweet  taste  of  dulcin  was  entirely  sup¬ 
pressed.  The  preparation  of  the  following  substances  is  described. 
$-Bromo~p-phenetolecarbamide ,  NH2*C0*NH-C6H4’0-CH2*CH2Br, 

from  p-hydroxyphenylcarbamide  and  ethylene  dibromide,  white 
needles,  m.  p.  162 — 164°.  Ethylene  dicarbamidophenyl  ether , 
C2H4(0'C6H4*NH*C0ISrH2)2,  a  by-product  of  the  above  preparation, 
forms  pale  red  needles,  m.  p.  342°.  fi-Anilino-p~phenetolecarbamide , 
from  the  (3-bromo-derivative  and  aniline,  forms  fine,  white  needles, 
m.  p.  230°.  fi-p-Phenetidino-p-phenetolecarbamide ,  has  m.  p.  215°. 
$-p-Toluidino-p-phenetolecarbamide ,  has  m.  p.  180°.  (3-o -Toluidino- 

p-phenetolecarbamide ,  has  m.  p.  228 — 230°.  fi-m-Toluidino-p- 
phenetolecarbamide ,  has  m.  p.  215°.  $-m-Xylidino-p-phenetole- 
carbamide,  has  m.  p.  255°.  p -Carbamidoplienyl  ethyl  carbonate , 
NHg'CO'NH'Cg^-O'CO'OEt,  from  p-hydroxyphenylcarbamide, 
sodium  ethoxide  and  ethyl  chloroformate,  forms  white  needles, 
m.  p.  158°.  p-Carbamidophenyl  diphenylcarbamate , 

NH2-C0-NH-C6H4-0-C0-NPh2, 

forms  white  crystals,  m.  p.  240°.  Ethyl  u-p-carbamidophenoxy - 
butyrate ,  NH2*C0*NH*C6H4,0*CHEt*G02Et,  from  p-hydroxyphenyl- 
carbamide  and  ethyl  a -bromo butyrate  in  presence  of  potassium 
hydrogen  carbonate,  forms  white  crystals,  m.  p.  90°.  p-Carbamido - 

phenylglycide  ether ,  from 

p-hydroxyphenylcarbamide  and  epichlorohydrin  in  presence  of 
sodium  ethoxide,  has  m.  p.  235°.  Benzoyl-p -hydroxy phenylcarb- 
amide  and  benzoyl-p-hydroxyphe?vylbe?izoylcarbamide  were  both 
obtained  by  the  action  of  benzoyl  chloride  on  hydroxyphenylcarb- 
amide,  and  have  m.  p.  148°  and  226 — 228°,  respectively.  p-Carb - 
amidophenoxy acetophenone,  formed  by  the  action  of  w-bromoaceto- 
phenone  on  hydroxyphenylcarbamide  and  sodium  ethoxide,  has 
m.  p.  140°.  p-Nitrophenoxy acetone,  prepared  by  the  action  of 
chloroacetone  on  p-nitrophenol  in  presence  of  sodium  amyloxide, 
has  m.  p.  82°,  and  gives  a  semicarbazone ,  m.  p.  225°,  a  phenylhydr- 
azone,  m.  p.  155°,  and  an  oxime,  m.  p.  105°.  On  catalytic  hydro¬ 
genation,  it  was  reduced  to  p -aminophenoxy acetone, 

NH2-C6H4-0-CH2-C0Me, 

white  leaflets,  m.  p.  236°,  and  this,  on  treatment  with  hydrochloric 
acid  and  potassium  cyanate,  gave  p-carbamidophenoxy acetone,  m.  p. 
172°,  yielding  a  semicarbazone,  m.  p.  190°,  and  a  phenylhydrazone , 
m.  p.  145°,  and  on  reduction  the  corresponding  secondary  alcohol, 
$-hydroxypropyl  p-carbamidophenyl  ether, 

NH2*C0*NH*C6H4*0*CH2*CHMe*0H, 
which  forms  colourless  crystals,  m.  p.  176°,  having  a  faintly  sweet 
after-taste.  G.  F.  M. 

Constitution  of  Picrorocellin,  a  Diketopiperazine  Deriv¬ 
ative  from  Roccella  fuciformis .  Martin  Onslow  Forster 
and  William  Bristow  Saville  (T.,  1922,  121,  816 — 827). 
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New  Syntheses  of  Pyrimidines.  E.  Ciierbuliez  and  K.  N. 
Stavritch  (Iielv.  Chim.  Acta ,  1922,  5,  267 — 284). — 5-Bromo- 

%-hydroxypyrimidineA-carboxylic  acid ,  NH<Cq^-— -  “J>oco2h, 

needles,  m.  p.  206 — 207°,  with  evolution  of  carbon  dioxide  ( copper 
salt,  [C5H263N2Br]2Cu,2H20 ;  ethyl  ester,  C7H703N2Br,  needles, 
m.  p.  155—156°)  results  from  the  action  of  sodium  hypobromite 
on  methyleneasparagine.  5- Bromo -6 -hydroxy pyrimidine,  C4H3ON2Br, 
m.  p.  197°  (picrate,  C10H6O8N5Br,  yellow  prisms,  m.  p.  150- — 151°; 
hydrochloride ,  m.  p.  206 — 207°),  obtained  by  fusion  of  the  carboxylic 
acid,  is  converted  by  the  action  of  phosphoryl  chloride  into 
Q-chloro-5-bromopyrimidine ,  C4H2N2ClBr,  b.  p.  95*5°/26  mm. 
(picrate,  sparingly  soluble  in  ether),  and  by  reduction  with  zinc 
dust  into  6-hydroxypyrimidine  (Wheeler,  A.,  1907,  i,  879).  The 
last  compound  also  results  from  the  distillation  of  § -hydroxy - 
pyrimidineA-carboxylic  acid ,  C5H403N2,H20,  prisms,  m.  p.  268 — 
270°  (decomp.),  which  is  itself  prepared  either  by  oxidation  of 
methyleneasparagine  with  alkaline  permanganate,  or  from  the 
above  bromo-acid  and  zinc  dust. 

Similar  series  of  compounds  may  be  prepared  from  the  alkylidene- 
and  arylidene- asparagines,  and  the  reactions  have  a  special  interest 
in  view  of  the  natural  occurrence  of  asparagine  and  of  pyrimidine 
derivatives. 

Ethylideneasparagine,  C6H10O3N2,H2O,  needles,  m.  p.  230 — 
231°,  must  be  prepared  by  condensation  of  acetaldehyde  with 
sodium  asparaginate.  5-Bromo-6-hydroxy-2-methylpyrimidineA- 
carboxylic  acid ,  C6H503N2Br,  prisms,  m.  p.  209 — 210°  (decomp.), 
copper  salt,  (C6H403N2Br)2Cu,2H20.  5-Bromo-6-hydroxy-2-methyl - 
pyrimidine ,  C5H5ON2Br,  prisms,  m.  p.  231 — 232°  ( hydrochloride , 
m.  p.  229 — 230°;  acetate ,  m.  p.  234°;  picrate ,  CuH808N5Br,  m.  p. 
163 — 164° ;  silver  salt  soluble  in  hot  water ;  copper  salt,  a  green, 
floceulent  precipitate).  6-Chloro-5-bromo-2-methylpyrimidine , 
C5H4N2ClBr,  b.  p.  107*5°/27  mm.  6- Hydroxy -2-methylpy rimidine- 
4z-carboxylic  acid ,  C6H603N2,2H20,  m.  p.  261°  (decomp.),  basic 
copper  salt,  C6H503N2‘Cu0H.  b-Hydroxy -2-methylpy  rimidine, 
C5H6ON2.  5-Bromo-6-hydroxy-2-phenylpyrimidineA-carboxylicacid, 
CnH703N2Br,  needles,  m.  p.  250 — 252°.  5 -Bromo-Q -hydroxy- 2- 

phenylpyrimidine ,  C10H7ON2Br,  prisms,  m.  p.  252°;  6-chloro-5- 
bromo-2-phenylpyrimidine ,  C10H6N2ClBr,  b.  p.  193-5°/24  mm., 
m.  p.  130—131°;  2 -phenylpyrimidine,  C10H8N2,  b.  p.  157*5°/25 
mm.,  m.  p.  128°  (picrate,  C16Hn07N5,  m.  p.  108°).  6-Hydroxy- 
2 -phenylpyrimidine  A-carboxylic  acid,  CnH803N2,  m.  p.  247° 
(decomp.),  copper  salt,  (Cj^^-j^OgN^gCu^HgO,  ethyl  ester, 
c13h12o3n2)  needles,  m.  p.  84 — 85°;  5 -bromo-Q-hy dr oxy -2 -phenyl¬ 
pyrimidine  A-carboxylic  acid ,  CxlH703N2Br,  m.  p.  252°,  from  the 
preceding  compound  and  sodium  hypobromite,  decomposes  on  fusion 
into  5-bromo-6-hydroxy-2-phenylpyrimidine ;  6-hydroxy-2 -phenyl¬ 
pyrimidine  (Pinner,  A.,  1890,  69  ;  Buhemann  and  Hemmy,  A.,  1897, 
i,  488)  yields  a  picrate ,  C16H1108N5,  yellow  needles,  m.  p.  151°. 
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Preparation  of  a  New  Diethylbarbituric  Acid  Compound. 

Chemische  Fabrik  auf  Aktien  vorm.  E.  Schering  (Brit.  Pat. 
158558). — A  new  compound  of  diethylbarbituric  acid  and  4-di- 
methylamino-1 -phenyl-2  :  3-dimethyl-5-pyrazolone  is  obtained  by 
melting  the  two  substances  together  in  the  proportion  of  1  mol.  of 
the  former  to  2  mols.  of  the  latter,  and  purifying  the  product  in 
the  usual  manner.  The  new  compound  is  yellow  in  colour,  melts 
at  95 — 97°,  and  has  strong  analgesic  properties,  whilst  the  hypnotic 
effect  is  repressed.  G.  F.  M. 


The  Nature  of  Isatoids.  Gustav  Heller  and  Walter 
Benade  ( Ber .,  1922,  55,  [B],  1006—1014;  cf.  Heller,  A.,  1920, 
i,  766;  1921,  i,  891;  Hantzsch,  A.,  1921,  i,  597). — The  existence 
of  the  alkylisatoids  of  von  Baeyer  and  Oekonomides  has  been 
confirmed  by  Heller  but  denied  by  Hantzsch ;  their  preparation 
and  behaviour  has  again  been  examined  in  detail. 

Methylisatoid  is  obtained  when  isatin  silver  is  subjected  to 
the  action  of  methyl  iodide  in  the  presence  of  benzene  at  100°  and 
the  filtrate,  after  removal  of  re-formed  isatin  and  silver  iodide,  is 
allowed  to  evaporate  spontaneously  while  exposed  to  light.  The 
residue  is  recrystallised  from  glacial  acetic  acid  and  yields  thereby 
(3 -methylisatoid.  The  latter  passes  into  the  a-form  when  recrystal¬ 
lised  rapidly  from  benzene,  but  appears  to  undergo  further  change 
on  protracted  heating  with  this  solvent.  The  a-  is  converted  into 
the  (3 -variety  by  reerystallisation  from  glacial  acetic  acid.  Ethyl- 
isatoid,  prepared  in  a  similar  manner,  forms  red  rhomb ohedra, 
m.  p.  218 — 219°  (decomp.)  after  darkening  at  211 — 212°.  Con¬ 
trary  to  the  statement  of  Hantzsch,  the  melting  points  of  the 
methyl  and  ethyl  compounds  are  quite  distinct  from  one  another. 
Curiously,  a  mixture  of  equal  amounts  of  the  two  substances  has 
a  slightly  higher  melting  point.  w-Propyl  iodide  and  isatin  silver 
give  n -propylisatoid,  quadratic  prisms,  m.  p.  187°  (decomp.)  after 
darkening  at  180°;  attempts  to  convert  it  into  a  desmotropic  form 
resulted  in  the  production  of  a  yellow,  flocculent  precipitate,  m.  p. 
about  177°  (decomp.).  zsoButyl  iodide  and  isatin  silver  yield  a 
substancey  m.  p.  147 — 148°,  which  by  reason  of  the  small  amount 
available  could  not  be  further  investigated. 

The  alkyl  group  of  the  alkylisatoids  can  be  removed  by  treat¬ 
ment  with  glacial  acetic  acid  and  hydrogen  bromide,  but,  unex¬ 
pectedly,  the  substance  obtained  after  addition  of  sodium  acetate 
to  the  solution  is  found  to  be  anhy dr oindoxyl-v.-anthr anilide, 


QQ _ CHdSTH 

^  ^ _ £,q^>C6H4,  brownish-red  plates,  m.  p.  217 — 218° 

(decomp.) ;  the  mechanism  of  the  addition  of  the  two  atoms  of 
hydrogen  during  the  hydrolysis  has  not  been  established.  The 
substance  is  smoothly  oxidised  by  chromic  acid  to  anhydro-a- 
isatinanthr anilide  (Friedlander  and  Roschdestwensky,  A.,  1916, 
i,  80).  It  thus  appears  to  be  established  that  the  union  of  the 
isatin  molecules  in  the  isatoids  is  accomplished  by  means  of  the 
indole  nuclei.  H.  W. 
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Benzbisthiazoles.  Stephen  Rathbone  Holden  Edge  (T., 
1922,  121,  772—775). 

A  New  Class  of  Vat  Dyes  containing  Sulphur  and  Nitrogen. 

Arnold  Reissert  (Ber.,  1922,  55,  [R],  858 — 873). — Erdmann  and 
Siivern  have  observed  that  a  clear,  pale  yellow  solution  is  obtained 
when  a  salt  of  8-nitronaphthalene-l-sulphinic  acid  dissolved  in 
water  is  boiled  with  zinc  dust  and  potassium  sulphite;  the  liquid 

becomes  colourless  when  acidified  with 

-SO — S - j  ]  dilute  hydrochloric  acid  and  subsequently 

||  ||  \  deposits  a  blue  dye  when  heated.  The 

-N  N — i  latter  has  now  been  isolated  in  the  homo¬ 

geneous  condition ;  it  has  the  empirical 
formula,  C20H12ON2S2,  and  the  annexed 
constitution  is  suggested  for  it,  without,  however,  being  established 
definitely.  It  is  designated  “  naphthathiam-blue.” 

The  nitration  of  naphthalene- a-sulphonyl  chloride  is  carried 
out  in  accordance  with  the  directions  of  Erdmann  and  Siivern, 
but  an  improved  method  of  separating  the  1:8-  and  1  :  5-nitro- 
naphthalenesulphonyl  chlorides  from  one  another  is  described  in 
detail.  8-Nitronaphthalene-l-sulphinic  acid  forms  colourless  crystals 
which  become  brown  when  exposed  to  light,  decomp.  110°.  5 -Nitro- 

naphthalene-l-sulphinic  acid  has  m.  p.  140°,  and  is  considerably 
more  stable  than  the  1  :  8-isomeride ;  the  sodium  and  calcium 
salts  are  described.  S-Aminonaphthalene-Y-sulphinic  acid ,  small, 
pale-grey,  sandy  crystals,  m.  p.  143°  (decomp.),  is  obtained  con¬ 
veniently  by  the  action  of  sodium  hydroxide  and  ferrous  sulphate 
on  the  solution  obtained  by  warming  8-nitronaphthalene-l- 
sulphonyl  chloride  with  sodium  sulphite  and  sodium  hydrogen 
carbonate  (the  corresponding  benzoyl  derivative  crystallises  in 
colourless,  lustrous  needles  [+1H20],  m.  p.  126 — 127°  to  a  dark 
liquid).  It  is  readily  converted  into  the  blue  dye  when  heated 
in  aqueous  solution  or  in  the  presence  of  acids.  If,  however,  the 
solution  is  treated  with  so  much  hydrochloric  acid  that  it  just 
turns  Congo  paper  blue  and  is  allowed  to  remain  at  the  atmospheric 
temperature  for  a  day,  the  dehydration  can  be  arrested  at  an  inter¬ 
mediate  stage  with  the  production  of  naphthathiam  (annexed 

ao _ xttt  formula),  almost  colourless  needles,  which  become 

converted  into  the  blue  dye  at  153 — 155°  [the  corre¬ 
sponding  nitroso- compound  forms  orange-yellow,  glisten¬ 
ing  crystals,  m.  p.  180°  (decomp.)].  The  aqueous 
solution  of  naphthathiam  or  of  8-aminonaphthalene-l- 
sulphinic  acid  is  transformed  by  warm  hydrochloric 
acid  into  naphthathiam-blue,  which  in  appearance  and  solubility 
exhibits  a  very  close  resemblance  to  indigotin.  It  gives  dull,  violet- 
blue  shades  on  wool  and  somewhat  purer  tones  on  cotton,  but  has 
little  affinity  for  the  latter.  Attempts  to  elucidate  the  constitution 
of  the  dye  by  oxidative  degradation  with  nitric  or  chromic  acid 
were  unsuccessful,  since  only  dark -coloured,  amorphous  products 
were  obtained. 

The  preparation  of  derivatives  of  the  dye  has  also  been  inves- 
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tigated  in  the  hope  of  obtaining  further  confirmation  of  its  struc¬ 
ture.  Thus,  8-acetylaminonaphthalene-l -sulphonyl  chloride  is 
converted  by  a  mixture  of  concentrated  sulphuric  and  nitric  acids 
(d  1*52)  into  4t-nitro-\-acetylaminonaphthalene-5-sulphonyl  chloride, 
which,  on  account  of  its  instability,  was  not  isolated  in  the  pure 
condition;  the  crude  chloride  is  converted  by  sodium  sulphite 
into  4:-nitro-l-acetylaminonaphthalene-5-sulphinic  acid ,  pale  yellow, 
microscopic  crystals  (+H20),  decomp.  130°,  which  is  transformed 
in  the  manner  described  for  the  parent  dye  into  diaminonaphtha- 
thiam-blue,  C20H10ON2S2(NH2)2.  A  similar  series  of  reactions 
when  applied  to  naphthionic  acid  yielded  only  a  trace  of  dye. 

It  is  shown  in  the  following  manner  that  the  presence  of  the 
oxygen  atom  in  the  dye  is  not  essential  to  the  development  of 
tinctorial  properties.  8-Aminonaphthalene-l-sulphinic  acid  is 
reduced  by  stannous  chloride  and  hydrochloric  acid  to  8 -thiol- 
a-naphthylamine ,  which  is  converted  readily  by  atmospheric  oxygen 
CPh  1 : 1 ' -diaminodinaphthyl  8  :  -disulphide,  small,  yellow 

needles,  m.  p.  118°;  either  of  these  compounds  is  readily 
fN  oxidised  by  air  in  alcoholic  alkaline  solution  to  a  blue 
dye  which  very  closely  resembles  naphthathiam-blue ;  it 
appears  to  have  the  composition  C20H12N2S2,  but  could 
not  be  purified  satisfactorily.  8-Thiol-a-naphthylamine 
yields  a  dibenzoyl  derivative,  colourless  needles,  m.  p.  202°, 
which  is  transformed  by  boiling  alcoholic  sodium  hydroxide  solution 
into  2-phenylperithiazine  (annexed  formula),  golden-yellow  needles, 
m.  p.  102—103°. 

Initial  difficulties  encountered  in  preparing  the  amino-mercaptan 
by  the  method  outlined  above  have  led  the  author  to  reduce  8-nitro- 
naphthalene-l-sulphinic  acid  with  hydrogen  bromide  and  glacial 
acetic  acid  (cf.  Fries  and  Schurmann,  A.,  1914,  i,  676)  to  8  :  8'- 
dinitrodinaphthyl  1  :  V -disulphide,  m.  p.  214°  ;  the  sparing  solubility 
of  this  compound  renders  the  reduction  of  the  nitro-groups  in 
an  acid  medium  very  difficult.  Attempts  to  convert  it  into  the 
nitrothiol  by  means  of  alkali  and  dextrose  led  unexpectedly  to 

N  H 

naphthsultam,  C10H6<iA\  in  consequence  of  a  remarkable 

S02 

migration  of  the  oxygen  atoms  from  nitrogen  to  sulphur. 

The  following  compounds  have  been  incidentally  prepared : 
5-acetylaminonaphthalene-l-sulphinic  acid,  colourless  crystals, 
incipient  decomp.  145°;  4  :  4' -dinitro-l  :  V -diacetylaminodinaphthyl 
5  :  5' -disulphide,  decomp,  above  300° ;  5-chloronaphthalene- 1- 
sulphinic  acid,  colourless  leaflets,  incipient  decomp.  220° ;  5:5'- 
dichlorodinaphthyl  1  :  V -disulphide,  pale  yellow  crystals,  m.  p. 
169—170°.  H.  W. 


The  Quindolines.  E.  Grandmougin  (Compt.  rend.,  1922, 
174,  1175 — 1177). — Indigotindianilide  (cf.  A.,  1909,  i,  968;  1910, 
i,  73),  when  warmed  with  mineral  acids,  undergoes  isomerisation, 
giving  a  substance  which  is  apparently  an  anilide  of  5-indoquindol- 
inone.  It  cannot  be  oxidised  to  an  isatin  and  on  energetic  hydrolysis 
it  loses  aniline,  giving  a  new  compound,  C22H15OK3,  which  gives 
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orange -coloured  salts.  This  base  is  probably  o-aminobenzoyl- 
5-quindoline,  since  on  fusion  with  alkali  it  yields  anthranilic  acid 
and  quindoline. 

Indigotindi-p-toluidide,  under  similar  treatment  gives  as  its 
final  product  3 -methylquindoline,  C1fiH19N2,  m.  p.  251°,  giving  an 
^/derivative,  m.  p  164-165°.  W.  G. 

Preparation  of  3 : 7-Dimethyl-l-allylxanthine.  F.  Hoff- 
mann-La  Roche  &  Co.,  Akt.-Ges.  (Brit.  Pat.  165446). — 3  :  7- 
Dimethyl-l-allylxanthine  is  obtained  by  the  action  of  allyl  bromide 
on  the  alkali  salt  of  3  :  7-dimethylxanthine  at  temperatures  below 
100°,  in  presence  of  a  diluent  such  as  water  or  alcohol,  but  without 
the  use  of  pressure.  G.  F.  M. 

Action  of  Cyanogen  Haloids  on  Phenylhydrazine.  VI. 
o-Phenyleneammelyl  Chloride.  G.  Pellizzari  ( Gazzetta ,  1922, 
52,  i,  199 — 206). — a|3-Dicyano-o-phenyleneguanidine  readily  unites 
in  the  cold  with  1  mol.  of  hydrogen  chloride,  yielding  a  chlorinated 
melamic  derivative  to  which  the  name  o-phenyleneammelyl  chloride 


is 


c6h4-n. 


N”=ONH - CC1 


given:(I)iJCN)->«-NH-CN+HCl=itHt4-0(NH)-ii  -  Tlw 

fact  that  in  this  case  the  closure  of  the  melamic  nucleus  must  be 
effected  by  means  of  the  nitrogen  atom  of  one  of  the  two  cyanogen 
groups  would  indicate  that,  in  the  addition  of  ammonia  or  a  primary 
amine  to  a(3-dieyano-o-phenyleneguanidine  to  give  an  i^omelamine 
derivative,  the  closure  takes  place  similarly  and  not  with  the  help 
of  the  ammoniacal  or  aminic  nitrogen  atom  (A.,  1921,  i,  620). 
That  such  is  not  the  case  and  that  the  reaction  follows  the  course 
indicated  (loc.  cit.)  is,  however,  shown  by  the  observation  that 
the  action  of  aniline  on  o-phenyleneammelyl  chloride  yields  a 
compound  which  is  isomeric  with  that  obtained  directly  from 
aniline  and  a(3-dicyano-o-phenyleneguanidine ;  these  isomeric  com¬ 
pounds  yield  different  products  when  hydrolysed  by  means  of 
hydrochloric  acid,  but  one  and  the  same  phenylphenylenediguanide 
when  the  nucleus  is  ruptured  and  carbon  dioxide  removed  by 
treatment  with  sodium  hydroxide  : 


N=C  -NH - C  Cl  N==C-NH - C  -NHPh  N"C  -NH-C  -NHPh 

C6H4-N*C(NH)-N  — >C6H4-N-C(NH)-N  c6h4-n-co-n 

(II.) 

n~c-nh-c:nh 

C6H4-N-CCMSTPh  >' 

C6H4<“^>C-NH-C(NH)-NHPh 


n~c-nh — c:nh 

C6H4-N-C(NH)-NPh 

(III.) 


In  scheme  (I)  it  is  assumed  that  the  chlorine  atom  is  fixed  by  the 
carbon  atom  corresponding  with  the  [3-  and  not  with  the  a-eyanogen 
group ;  this  follows  from  the  fact  that  the  hydrolysis  of  the  iso - 
melamine  already  described  (loc.  cit.)  certainly  occurs  in  accordance 
with  scheme  (III),  and  yields  the  same  final  product  as  o-phenylene¬ 
ammelyl  chloride. 
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When  boiled  with  hydrochloric  acid,  the  latter  gives  phenylene- 

melanuric  acid,  9  which  is  also  obtained  by 

C6H4-X-C(OH).N 

the  action  of  nitrous  acid  on  phenyleneammeline. 

When  heated  with  alkali  hydroxide,  o-phenyleneammelyl  chloride 
loses  ammonia  and  yields  the  phenyleneguanylcarbamide  already 
obtained  from  (3-cyanophenyleneguanidine  and  hydrochloric  acid 
(A.,  1919,  i,  134).  Since  the  same  product  is  formed  also  from 
phenylenemelanurie  acid,  the  latter  evidently  represents  an  inter¬ 
mediate  stage  in  the  reaction  : 

(iv.)  N-=C— NH-C.C1N=-C-NH-C0 
C6H4-N-C(NH)-N  c6h4-n-co-nh 

CfiH4<^>c-NH.c°.NH2. 

It  is  probable  that  another  intermediate  product  is  formed  at 
a  still  earlier  stage  by  replacement  of  the  chlorine  atom  alone  by 
a  hydroxyl  group ;  such  a  product  would  be  a  phenyleneammeline 
isomeric  with  that  already  described,  and  may  possibly  result  from 
gentle  hydrolysis  of  o-phenyleneammelyl  chloride  by  means  of 
sodium  carbonate,  this  hydrolysis  giving  a  chlorine-free  compound 
which  contains  the  expected  proportion  of  nitrogen  but  is  amorphous 
and  difficult  to  purify. 

The  phenyleneguanylcarbamide  obtained  by  hydrolysis  of 
P-cyanophenyleneguanidine  by  means  of  hydrochloric  acid  (loc. 
cit.)  crystallises  from  water  in  anhydrous,  lustrous  scales  which 
undergo  no  change  in  contact  with  the  water ;  that  obtained 
according  to  scheme  (IV)  and  formed  in  an  alkaline  medium  from 
which  it  is  precipitated  by  either  acetic  or  carbonic  acid,  crystallises 
from  water  in  long,  lustrous,  anhydrous  needles,  but  the  latter 
become  opaque  and  take  up  2  mols.  of  water  if  left  in  contact  with 
the  solvent.  A  hot  aqueous  solution  of  the  hydrated  crystals 
deposits  the  long,  lustrous  crystals  on  cooling.  These  two  forms, 
which  behave  alike  in  other  respects,  are  regarded  as  desmo- 

tropic  forms  of  the  structures  C6H4<C^^^C’NH‘CO,NH2  and 

G6H4<kh^C*NH*C(OH):NH,  the  former  probably  representing 

the  scales  obtained  in  an  acid  medium  and  the  latter  the  needles 
separating  in  alkaline  solution. 

o-Phenyleneammelyl  chloride ,  C9H6N5C1,  separates  in  microscopic 
crystals,  does  not  melt  but  turns  yellow  at  about  220°,  and  possesses 
slight  acidic  and  basic  functions. 

o -Phenylenemelanurie  acid ,  C9H602N4,  crystallises  in  small 
needles  and  decomposes,  without  melting,  at  300°.  This  compound 
also  appears  to  exist  in  two  desmotropic  forms.  T.  H.  P. 

Catalytic  Preparation  of  Azobenzene  and  Aniline.  C.  O. 

Henke  and  0.  W.  Brown  (J.  Physical  Chem.}  1922,  26,  324 — 348  ; 
of.  this  vol.,  i,  445,  535). — The  action  of  lead  and  bismuth  as 
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catalysts  on  the  reduction  of  nitrobenzene  by  hydrogen  has  been 
investigated  with  catalysts  of  various  origins  and  at  various  tem¬ 
peratures.  In  the  presence  of  lead  as  catalyst,  nitrobenzene  is 
reduced  by  hydrogen  to  azoxybenzene,  azobenzene,  and  aniline. 
It  is  shown  that  lead  prepared  by  reducing  yellow  litharge  is  the 
best  catalyst  for  the  production  of  azobenzene,  and  that  the  action 
is  best  carried  out  in  an  iron  tube  at  290°.  The  best  catalyst  for 
aniline  in  an  iron  tube  is  lead  prepared  by  the  reduction  of  red 
lead  from  white  lead.  In  this  case,  the  efficiency  is  greatest  above 
308°.  A  catalyst  when  used  in  a  glass  tube  gives  a  higher  yield 
of  azobenzene  and  a  lower  yield  of  aniline  than  when  used  in  an 
iron  tube,  but  the  activity  of  the  catalyst  decreases  much  more 
rapidly  in  glass  than  in  iron.  In  a  glass  tube,  the  catalyst  from 
white  lead  is  best  for  producing  aniline,  and  the  one  from  red 
lead  made  from  white  lead  is  best  for  producing  azobenzene.  The 
addition  of  sodium  hydroxide  and  magnesia  to  the  lead  catalyst 
in  an  iron  tube  does  not  increase  its  activity  and  a  larger  amount 
of  sodium  hydroxide  decreases  it.  The  addition  of  0*5%  of  ferric 
oxide  to  a  lead  catalyst  from  a  heavy  litharge  increases  the  yield 
of  both  azobenzene  and  aniline,  wffiilst  5%  of  ferric  oxide  increased 
the  yield  of  aniline  at  the  expense  of  the  azobenzene.  The  addition 
of  5%  of  cupric  oxide  to  the  same  catalyst  was  detrimental  to 
its  activity.  Within  the  limits  of  the  present  experiments,  it  is 
found  that  the  more  finely  divided  the  red  lead  from  which  the 
catalyst  is  prepared  the  more  active  the  catalyst.  The  best  yield 
of  azobenzene  was  obtained  when  lead  from  yellow  litharge  was 
heated  in  an  iron  tube  at  290°  and  nitrobenzene  passed  over  at 
the  rate  of  4  grams  per  hour  and  hydrogen  at  the  rate  of  17  litres 
per  hour.  In  this  case  the  material  yield  was  55-4%  of  azobenzene 
and  26*0%  of  aniline.  Using  sublimed  litharge  to  produce  the 
catalyst  the  yield  is  61*1%  of  aniline  and  34-4%  of  azobenzene 
at  310°,  whilst  when  lead  from  white  lead  is  used  at  303°,  the 
yield  is  74-9%  of  aniline  and  21*0%  of  azobenzene,  all  other 
conditions  being  the  same  as  stated  above. 

Nitrobenzene  is  reduced  to  azoxybenzene,  azobenzene,  hydrazo- 
benzene,  and  aniline  by  hydrogen  with  bismuth  as  catalyst.  Using 
equal  volumes  of  catalyst,  that  prepared  from  heavy  bismuth 
oxide  is  more  active  than  one  prepared  from  the  light  oxide.  The 
activity  of  the  bismuth  does  not  decrease  so  rapidly  when  used 
in  an  iron  tube  as  when  used  in  a  glass  tube.  A  good  temperature 
to  use  the  bismuth  catalyst  is  between  280°  and  300°.  When  the 
tube  is  fed  with  nitrobenzene  at  the  rate  of  4-2  grams  per  hour  and 
hydrogen  at  17  litres  per  hour  the  following  optimum  yields  are 
obtained  :  with  bismuth  from  the  heavy  oxide  in  an  iron  tube  at 
230°,  a  yield  of  92%  of  azobenzene  and  4*4%  of  aniline,  whilst 
under  the  same  conditions  at  300°  the  yield  is  73-9%  of  aniline 
and  19*3%  of  azobenzene.  J.  F.  S. 

Facts  and  Theories  in  the  Constitution  of  the  Hydroxyazo 
compounds.  E.  Puxeddu  and  Marcella  Gennari  ( Gazzetta , 
1922,  52,  i,  216 — 229). — The  authors  discuss  more  particularly 
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the  literature  dealing  with  the  reduction  of  the  hydroxy azo- com¬ 
pounds  and  their  acyl  derivatives,  the  action  of  phenyl  cyanate 
on  hydroxyazo-compounds,  the  action  of  carbon  disulphide  at  a 
high  temperature  on  o- hydro xyazo- compounds,  preparation  of 
m-hydroxyazobenzene  and  its  signification,  isomerisation  of  the 
quinonic  compounds,  and  physico-chemical  investigations  on  the 
hydro  xyazo-compounds. 

All  the  results  obtained  support  the  view  that  the  hydroxyazo- 
compounds  of  the  ortho -series  are  to  be  differentiated  from  those 
of  the  meta-  and  para-series.  The  insolubility  of  most  of  the 
o-hydroxyazo-compounds  in  the  calculated  proportion  or  even  in 
considerable  excess  of  alkali  hydroxide  presents  a  serious  objection 
to  the  classification  of  these  compounds  as  phenolic ;  that  some  do 
dissolve  is  merely  an  indication  of  the  instability  of  the  quinonoid 
structure  and  of  its  tendency  to  become  azophenolic. 

The  behaviour  of  the  acyl  derivatives  during  reduction  furnishes 
a  certain  proof  of  the  azophenolic  constitution  of  the  para-  and 
the  hydrazonic  constitution  of  the  ortho-compounds,  notwith¬ 
standing  the  fact  that  it  has  been  shown  that  in  an  aromatic  nucleus 
acyl  groups  in  the  ortho-position  to  a  chain  containing  aminic  or 
iminic  hydrogen  may  pass  from  the  oxygen  to  the  nitrogen  during 
reduction.  Such  migration  during  the  reduction  of  acyl- o-hydroxy¬ 
azo-compounds  would  demonstrate  undoubtedly  their  azophenolic 
structure,  but  no  such  proof  exists,  and  the  behaviour  of  acetyl-p- 
chlorobenzeneazo-p-cresol  is  an  exception  to  the  general  rule 
expressing  the  difference  in  behaviour  of  the  ortho- compounds 
from  their  meta-  and  para-isomerides.  On  the  other  hand,  assump¬ 
tion  of  azophenolic  constitutions  for  o-hydroxyazo-compounds  on 
the  basis  of  migration  of  the  acyl  group  would  necessitate  the 
hypothesis  that  the  acyl  exchanges  position,  not  with  the  hydrogen 
immediately  adjacent  to  it,  but  with  the  second  hydrogen  of  the 
hydrazo-group. 

The  proofs  advanced  of  the  instability  of  the  quinonoid  nuclei 
in  the  acyl  derivatives  of  o-hydroxyazo-compounds  require  a  greater 
abundance  and  more  uniformity  of  experimental  results  before 
the  latter  may  be  regarded  as  justifying  the  azophenolic  constitution 
of  these  ortho-compounds. 

The  behaviour  towards  phenylcarbimide  scarcely  differentiates 
clearly  between  the  ortho-  and  para-compounds  since  the  former 
react,  after  some  weeks,  in  the  same  way  as  the  latter,  but  it  shows 
that  the  carbimide  exerts  a  double  action  on  ortho-compounds, 
first  converting  them  into  azophenolic  compounds  and  then 
combining  with  these. 

The  conclusions  drawn  are  that  both  free  hydroxyazo- compounds 
and  their  acyl  derivatives  behave  as  tautomeric  substances;  that 
free  p-  and  m-hydroxyazo-compounds  and  their  acyl  derivatives 
are  always  phenolic  in  type ;  that  o-hydroxyazo-compounds, 
both  in  the  free  condition  and  as  acyl  derivatives,  must  be  regarded 
as  of  quinono-hydrazonie  configuration,  with  a  pronounced  tendency 
to  pass  into  the  more  stable  azophenolic  form ;  and  that  the  meso- 
hydric  formula  of  Oddo  and  Puxeddu  (A.,  1906,  i,  991 ;  1907,  ii,  15), 
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giving  a  representation  of  the  phenomenon  of  desmotropy,  provides 
a  very  simple  scheme  applicable  to  all  analogous  phenomena. 

Degree  of  Hydrolysis  of  Alkali  Salts  of  Hydroxyazo-com- 
pounds.  E.  Puxeddu  ( Gazzetta ,  1922,  52,  i,  235 — 238;  cf. 
A.,  1921,  i,  366,  623). — The  ordinary  methods  of  determining  the 
degree  of  hydrolysis  are  inapplicable  to  the  alkali  salts  of  the 
hydroxyazo-compounds,  since  the  results  are  affected  by  the 
presence  of  the  sparingly  soluble  free  hydroxyazo-compound,  which 
separates  as  the  hydrolysis  proceeds. 

The  author  has  carried  out  conductivity  measurements  on 
alkaline  solutions  of  sodium  and  potassium  derivatives  of  various 
p-hydroxyazo-compounds  after  different  intervals  of  time,  vessels 
filled  with  the  solutions  being  kept  tightly  closed  in  the  dark 
at  constant  temperature.  It  is  found  that  the  conductivity  of 
such  a  solution  varies  markedly  with  the  time,  the  equilibrium 
NPh:N-C6H4-0Na  +  H20  —  NPh:N-C6H4*OH+NaOH  undergoing 
displacement  owing  to  the  separation  of  increasing  proportions  of 
the  free  hydroxyazo-compound. 

The  degree  of  hydrolysis  may,  however,  be  determined  by 
extracting  the  hydrolysed  compound  by  means  of  ether.  The 
hydroxyazo-compound  is  dissolved  in  the  required  quantity  of 
sodium  hydroxide  solution  of  known  titre  and  the  solution  made 
up  to  a  definite  dilution  and  immediately  shaken  energetically 
for  a  few  seconds  with  ether;  the  ethereal  layer  is  separated, 
washed  and  dried  with  sodium  sulphate,  and  evaporated  in  a 
platinum  dish,  the  residue  being  weighed.  This  method  gives 
concordant  results,  provided  that  the  extraction  with  ether  is 
carried  out  with  the  necessary  rapidity ;  it  is  applicable  also  when 
the  product  of  the  hydrolysis  remains  completely  dissolved  in  the 
aqueous  solution,  provided  that  the  alkali  salt  is  insoluble,  and 
the  above  product  readily  soluble,  in  ether.  The  sodium  deriv¬ 
atives  of  benzeneazo-p-phenol,  o-tolueneazophenol,  and  benzeneazo- 
o-cresol  have  been  examined  in  this  way.  T.  H.  P. 

The  Isomeric  Changes  of  Hydrazo-compounds.  Paul 
Jacobsen  ( Annalen ,  1922,  427,  142 — 221). — The  paper  is  in  four 
parts. 

(A)  Isomeric  Changes  of  Doubly  Para -substituted  Hydrazo- 
compounds  [with  D.  R.  Boyd,  M.  Freund,  H.  L.  Fulda,  F.  Heu- 
bach,  H.  Jost,  G.  Lockemann,  A.  Loeb,  J.  Pelzer,  W.  Sachs, 
H.  Tigges,  and  K.  Zaar.] — Hydrazo-compounds  of  this  class 
cannot  pass  into  p-semidines  without  loss  of  one  of  the  para-sub¬ 
stituents,  but  they  are  capable  of  yielding  o-semidines  if  the 
necessary  ortho-positions  are  free.  In  seven  out  of  the  eight 
cases  investigated  an  o-semidine  was  isolated  and  identified;  in 
the  eighth  it  was  detected  by  qualitative  reactions. 

When  the  groups  in  the  two  para-positions  are  different,  the 
formation  of  an  o-semidine  can  take  place  in  two  ways  : 
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R 


NH-NH 


(I.) 


(II.) 


so  that  the  relative  directing  powers  of  the  groups  R  and  R'  can 
be  determined.  If  the  semi  dine  I  were  the  main  product,  the 
conclusion  would  be  that  the  group  R  had  a  greater  directing 
power  than  R'.  It  is  remarkable  that  in  none  of  the  cases 
examined  was  more  than  one  o-semidine  isolated,  but  this  does 
not  by  any  means  prove  that  these  conversions  take  place  only  in 
one  direction,  because  a  secondary  product  would  be  quite  likely 
to  escape  detection.  The  groups  R  and  R'  were  of  the  following  : 
Br,  I,  OEt,  OAc,  NMe2,  Me.  An  examination  of  the  data  shows 
that  of  all  these  the  ethoxyl  group  has  the  strongest  directing 
power,  the  methyl  group  being  next  in  order. 

Hydrazo-compounds  in  which  one  of  the  para-substituents  was 
an  acetoxyl  group  gave  p-semidines,  the  acetoxvl  group  being 
eliminated. 

It  is  worthy  of  note  that  the  change  : 

R  R' 


NH-NH 


R' 


was  not  realised,  and  it  is  to  be  presumed  that  there  is  a  strong 
resistance  to  the  formation  of  this  grouping  by  the  isomeric  change 
of  hydrazo-compounds  of  the  benzene  series  (see  below). 

(i)  Isomerisation  of  4' -/  odo-4-methylhy  dr  azobenzene. — The  o-sem¬ 
idine  obtained  from  this  substance  has  the  first  of  the  following 
formulae  : 


The  isomeric  substance  was  synthesised  by  condensing  4-iodo- 
1  :  2 -dinitrobenzene  with  p-toluidine  and  reducing  the  product. 

4' -Iodo-4-methylazobenzene  is  obtained  as  golden-red  leaflets, 
m.  p.  165 — 166°,  when  4'-amino-4-methylazobenzene  is  diazotised 
and  treated  with  potassium  iodide.  On  reduction  by  means  of 
ammonium  sulphide  it  gives  4' -iodo-4-methylhy  dr  azobenzene,  colour¬ 
less  needles,  m.  p.  134°,  whilst  with  alcoholic  stannous  chloride  it 
yields,  besides  p-iodoaniline  and  p-toluidine,  4' -iodo-2-amino-5- 
methyldiphenylamine ,  m.  p.  116 — 117°,  which  gives  the  usual 
reactions  of  an  o-semidine  with  nitrous  acid,  with  benzil  (the 
stilbazonium  base  forms  yellowish-green,  microscopic  needles, 
m.  p.  166 — 168°),  with  salicylaldehyde  (the  anhydro- derivative 
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forms  yellow  needles,  m.  p.  132 — 134°)  and  with  carbon  disulphide. 
The  product  of  the  last  reaction,  2-mercapto-\-p-iodophenyl-b- 
methylbenziminazole ,  forms  fine,  colourless  needles,  m.  p.  284 — 
285°,  yields  a  mercury  salt  on  treatment  with  mercuric  oxide,  and 
a  S- methyl  ether ,  m.  p.  139 — 140°,  with  methyl  iodide.  5-Iodo-2- 
nitro-M -methyldiphenylamine  forms  red  needles,  m.  p.  104°.  5-Iodo- 
2-amino  A' -methyldiphenylamine ,  forms  colourless  leaflets,  m.  p.  86 — 
87° ;  its  anhydro-b&se  with  salieylaldehyde  forms  yellow  needles,  m.  p. 
148°. 

(ii)  Isomerisation  of  4' -Ethoxy A-methylhydrazobenzene. — The  con¬ 
version  of  this  substance  into  an  o-semidine  has  previously  been 
described  (A.,  1896,  i,  24).  The  semidine  is  now  further  char¬ 
acterised  by  its  anhydro-base  with  salieylaldehyde,  m.  p.  121 — - 
124°,  and  its  constitution  proved  by  synthesis  from  the  condensation 
product  of  p-toluidine  with  4-chloro-l  :  2 -dinitrobenzene.  This 
substance  on  treatment  with  sodium  ethoxide  yields  2-nitro-5- 
ethoxy -4' -methyldiphenylamine,  bright  brown  needles,  m.  p.  104° ; 
this,  on  reduction  by  means  of  ammonium  sulphide  at  130°,  gives 
2-amino-5-ethoxy-4-methyldiphenylamine,  identical  with  the  sub¬ 
stance  obtained  from  the  hydrazobenzene. 

(iii)  Isomerisation  of  4- Bromo- 4' -ethoxy hydrazobenzene. — This  sub¬ 
stance  could  yield  the  following  semidines  : 


_nh2  _ 

^>OEt 

Br 


_  NH2 

OEt 


The  substance  actually  isolated  was  different  from  the  first  of 
these  compounds,  which  was  synthesised  from  4-bromo-l  :  2- 
dinitrobenzene  and  p-phenetidine  in  the  manner  previously 
illustrated. 

4- Bromo -4' -ethoxy azobenzene,  yellow  leaflets,  m.  p.  135 — 136°, 
is  formed  by  ethylating  p-bromobenzeneazophenol.  ^-Bromo-M  - 
ethoxy  hydrazobenzene,  which  is  obtained  in  good  yield  by  reduction 
of  the  azo- compound  with  zinc  dust  and  alcoholic  sodium  hydroxide, 
crystallises  in  small,  colourless  needles,  m.  p.  81 — 83°.  4 '-Bromo- 

2 -amino-5  -  ethoxy  diphenylamine  (the  semidine  obtained  from  the 
hydrazo-compound)  forms  colourless  needles,  m.  p.  67 — 68° ;  it 
gives  the  nitrous  acid  reaction  and  forms  a  stilbazonium  base 
(C14H15ON2Br)  with  benzil.  On  treatment  with  amyl  nitrite,  it 
gives  1-p -bromophenyl-6-ethoxybenztriazole,  leaflets,  m.  p.  145 — 146°, 
and  with  formic  acid,  1-p -bromophenyl-6-ethoxybenziminazole, 
needles,  m.  p.  120°,  which  on  hydrolysis  with  acids  yields  1-p-bromc- 
phenyl-b-hydroxybenziminazole ,  pale  violet  needles,  m.  p.  295°. 
With  carbon  disulphide,  the  semidine  yields  l-p-bromophenyl-2- 
mercapto -6- ethoxy benziminazole,  needles,  m.  p.  255°,  and  with 
salieylaldehyde  an  anhydro-base  (C21H1902N2Br),  m.  p.  151°. 
5-Bromo-2-nitro-4:f -ethoxy  diphenylamine,  obtained  by  condensing 
4-bromo-l  :  2 -dinitrobenzene  with  p-phenetidine,  forms  deep  red 
needles,  m.  p.  115°.  The  reduction  product,  5 -bromo -2-amino- 4'- 
ethoxy diphenylamine,  is  difficult  to  obtain  in  a  crystalline  condition, 
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but  is  characterised  by  the  formation  of  S-bromo-l-p-ethoxypJienyl- 
benztriazole ,  m.  p.  129°,  and  by  the  salicylidene  derivative,  m.  p. 
146—147°. 

(iv)  Isomerisation  of  4' -AcetoxyA-methylhy dr azobenzene. — The 
isomeric  change  of  this  substance  was  investigated  by  reducing 
the  corresponding  azo-compound  with  an  acid  reagent.  Elimina¬ 
tion  of  the  acetyl  group  occurred  during  the  formation  of  the 
o-semidine,  which  must  have  one  of  the  following  formulae  : 

_nh2  _  _  NH2 

/  \()H,  Me^  /-NH-/  \ 

Me  _  OH 

On  converting  the  o-semidine  into  the  triazole  and  then  ethylating 
the  hydroxyl  group,  a  product  is  obtained  which  is  isomeric  with 
the  triazole  derived  from  the  semidine  described  in  section  (ii). 

If  the  second  of  the  above  formulae  were  correct,  the  substances 
should  be  identical.  The  first  formula  is  thus  indicated  and  its 
correctness  is  confirmed  by  the  fission  of  the  substance  to  quinol 
and  3  :  4-tolylenediamine. 

Along  with  the  o-semidine  a  p-semidine,  4'-amino-4-methyl- 
diphenylamine,  is  produced  with  the  elimination  of  the  acetoxyi 
group. 

2- Amino-4' -hydroxy -5-methyldiphenylamine  forms  colourless 
needles,  m.  p.  137°,  but  turns  red  in  contact  with  air.  The  stilb- 
azonium  base  was  not  obtained  in  a  pure  condition.  The  triazole 
(l-p-hydroxyphenyl-6-methylbenztriazole),  however,  forms  yellow  leaf¬ 
lets,  m.  p.  187-5 — 189*5°,  and  on  ethylation  with  ethyl  iodide 
and  sodium  ethoxide  gives  1-p  -  ethoxy phenyl-6-methylbenztriazole} 
m.  p.  91°. 

(v)  Isomerisation  of  4' -Acetoxy-3'  :  4-dimethylhydrazobenzeve. 
This  o-semidine  conversion  also  is  accompanied  by  the  elimination 
of  the  acetyl  group.  The  product  may  have  any  of  the  following 
formulae  : 

_JNtH2  __  _  _OH  _  NH2 

/  \-NH-/  ^>OH,  Me/  /-NH-/  ^Me,  Me^  ^>-NH-/  /. 

Mo  “TVle  _  NH2  _  MeOH 

The  third  of  these  is  improbable  on  general  grounds,  and  the 
second  can  be  proved  to  be  incorrect  by  ethylating  the  hydroxyl 
group  of  the  corresponding  iminazole.  If  the  second  formula  were 
correct,  the  product  should  be  the  iminazole  corresponding  with  a 
known  semidine,  which  it  is  not.  The  first  formula  remains,  and 
it  is  supported  by  the  analogy  with  the  lower  homologue  (section  iv). 

In  this  case  also  a  p- semidine  is  formed  with  elimination  of  the 
acetoxyi  group. 

4:' -Acetoxy-3'  :  4-dimethylazobenzene  is  prepared  by  heating  p- 
tolueneazo-o-cresol  with  sodium  acetate  and  acetic  anhydride. 

It  forms  thick  leaflets  or  nodular  aggregates  of  fine  needles,  m.  p. 

65 — 66°.  On  reduction  under  the  usual  conditions  it  is  converted 
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into  fission  products  and  the  semidines.  2-immo4' -hydroxy¬ 
s'  :  5-dimethyldiphenylamine  is  difficult  to  purify,  but  on  heating 
with  formic  acid  it  gives  1  :  6-hydroxy -m-tolyl-6-methylbenz- 
iminazole ,  glistening  leaflets,  m.  p.  196 — 197°  (nitrate  sparingly 
soluble,  hydrochloride  forms  white  leaflets).  On  ethylation,  this 
substance  gives  1  :  6-ethoxy -m-tolyl-6-methylbenziminazole,  which 
forms  a  well-defined  hydrochloride  (needles)  and  a  picrate  (prisms, 
m.  p.  186 — 187°).  The  isomeric  compound,  6- ethoxy -5-methyl- 

1- 'p-tolylbenziminazole ,  prejiared  from  2-amino-5-ethoxy-4  :  4'-di- 
methyldiphenylamine,  crystallises  with  extraordinary  ease  in  fine 
needles,  m.  p.  102-5°.  Its  hydrochloride  and  nitrate  are  difficultly 
soluble  and  the  picrate  forms  needles,  m.  p.  228°.  4-Amino-2  :  4'- 
dimethyldiphenylamine  forms  glistening  needles,  m.  p.  78-5°,  and 
behaves  as  a  ^-semidine  towards  ferric  chloride  and  nitrous  acid. 
The  salicylaldehyde  derivative,  C6H4Me‘NH*C6H3Me*N!CH'C6H4*OH, 
forms  needles,  m.  p.  116-5°. 

(vi)  Isomerisation  of  4-BromoA' -acetoxyhydrazobenzene. — The  main 
product  of  this  isomeric  change  (which  was  examined  by  reducing 
the  azo-compound)  is  the  ^p-semidine,  the  formation  of  which 
involves  the  extrusion  of  the  acetoxyl  group.  An  o-semidine  was 
not  isolated,  but  its  presence  was  proved  by  the  formation  of  a 
stilbazonium  base. 

4-BromoA' -aminodiphenylamine  (the  ^-semidine)  forms  colourless 
needles,  m.  p.  93-5°,  and  gives  a  sparingly  soluble  hydrochloride 
and  sulphate .  It  gives  colorations  with  nitrous  acid  and  ferric 
chloride,  and  on  oxidation  by  means  of  chromic  acid  yields  quinone. 
Its  salicylidene  derivative,  CeH^rvNTPCeH^NICH'CgH^OH,  forms 
yellow  leaflets,  m.  p.  172°. 

(vii)  Isomerisation  of  4' -DimethylaminoA-methylhy  dr  azobenzene.— 
The  chief  product  is  the  o-semidine  formed  under  the  directive 
influence  of  the  methyl  group  (cf.  Boyd,  T.,  1894,  65,  879). 

(viii)  Isomerisation  of  4r -DimethylaminoA-ethoxyhydrazobenzene. — 
The  structure  of  the  o-semidine  produced  by  the  isomeric  change 
of  this  hydrazo-compound  was  proved  by  synthesis.  The  product 
of  condensation  of  as-dimethyl-^-phenylenediamine  with  4-chloro- 
1  :  2 -dinitrobenzene  was  ethoxylated  and  the  ethoxy-compound 
reduced. 

4' -DimethylaminoA-ethoxy azobenzene  is  obtained  in  good  yield 
by  coupling  diazotised  p-phenetidine  with  dimethylaniline.  It 
forms  brown,  oblique,  four-sided  tablets,  m.  p.  149 — 150°. 

2-  Amino  A' -dimethylamino-5-ethoxydiphenylamine  is  produced  along 
with  the  usual  fission  products  when  the  azo-compound  is  reduced 
with  stannous  chloride.  It  cannot  be  crystallised,  and  must  be 
characterised  by  derivatives.  1-p -Dimethylaminophenyl-6- ethoxy  - 
benziminazole ,  obtained  with  the  aid  of  formic  acid,  forms  small 

^  needles,  m.  p.  141 — 143°.  The  stilbazonium 

I  |*N!CPh  base ,  annexed  formula,  prepared  by  con- 

EtOi  J.N-CPh-OH  densation  with  benzil,  forms  canary-yellow 

r  tt  .NMe  needles,  m.  p.  187 — 190°.  The  salicylalde- 
6  4  2  hyde  derivative,  C23H2502N3,  forms  golden- 

yellow  leaflets  having  a  green  metallic  reflex,  m.  p.  141-5 — 142-5°, 
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and  6  -  ethoxy- 1  -p -dimethylaminophenyl-2- o -hydroxy phenyl-  6 -benz- 

iminazole ,  the  condensation  product  with  salicylic  acid,  forms  white, 
glistening  needles,  m.  p.  182 — 183°.  5-Chloro-2-nitro-4' -dimethyl- 
aminodiphenylamine  is  prepared  from  as-dimethyl-p-phenylene- 
diamine  and  4-chloro-l  :  2 -dinitrobenzene.  It  forms  small,  reddish- 
brown  needles,  m.  p.  181°,  and  with  sodium  ethoxide  gives  2-nitro - 
4' -dimethylamino-5- ethoxy diphenylamine,  small,  deep  brown  crystals, 
m.  p.  122 — 123°,  which  on  reduction  gives  the  above  semi  dine. 

(ix)  Semidines  are  not  obtained  on  reduction  of  4-amino- 
4'-dimethylaminoazobenzene,  4-acetylamino-4'-dimethylaminoazo- 
benzene,  or  4  :  4'-bis-dimethylaminoazobenzene. 

(x)  The  observations  of  Meisenlieimer  and  Witte  (A.,  1904,  i, 
193)  on  the  conversion  of  pp'- azonaphthalene  into  2  :  2'-diamino- 
1  :  1 '-dinaphthyl  are  confirmed.  This  reaction  has  very  few 
analogies  in  the  benzene  series  (cf.,  however,  Boyd,  Diss,, 
Heidelburg,  1896). 

2  :  2' -Bis-p-methoxybenzylideneamino-\  :  V -dinaphthyl,  prepared 
from  2  :  2'-chamino-l  :  1 '-dinaphthyl  and  anisaldehyde,  is  a  yellow, 
crystalline  powder,  m.  p.  194 — 195°. 

(B)  Isomeric  Changes  of  Singly  Para- substituted  Hy dr azo -compounds 
[with  M.  Jaenicke  and  G.  Lockemann];  cf.  A.,  1909,  i,  852).— 
(i)  The  extension  of  a  meta-substituent  during  semidine  formation 
has  not  previously  been  observed.  4-Methoxyazobenzene-3-carb- 
oxylic  acid  on  reduction  by  means  of  tin  and  hydrochloric  acid 
yields  2 -amino -5 -methoxy  diphenylamine  together  with  fission 
products. 

(ii)  A  remarkable  instance  of  the  directive  effect  of  a  group  in  the 
meta-position  is  provided  by  the  isomerisation  of  4-acetylamino- 

* _ 

2' :  3-dimethylhydrazobenzene  (I),  ^)NH*NH<^  ^)NHAc. 

Me  (I.)  Me 

The  yield  of  ^p-semidine  (II),  NH2^  ^)NHAc,  is  very 

Me  (ii.)  Me 

small,  the  main  product  being  a  diphenyl  base  (III), 


(HI.)  NH 


2\_/ 

Me 


JSiHAc 

NMe 

\ — X 

NH2 


The  isomerisation  of  p-acetylaminohydrazobenzene  gives  rise  only 
to  the  ^-semidine,  and  the  formation  of  the  diphenyl  base  from  the 
dimethyl  homologue  must  be  considered  as  due  to  para -direction 
(that  is,  to  the  position  marked  *)  from  the  methyl  group. 

4-Amino-2'-:  3-dimethylazobenzene,  the  acetyl  derivative  of  which 
on  reduction  by  means  of  stannous  chloride  gives  the  products 
mentioned,  is  characterised  by  a  benzylidene  derivative, 

C6H4Me-N:N-C6H3Me-N:CHPh, 

deep  red  prisms,  m.  p.  96 — 97°,  and  a  salicylidene  derivative, 
C6H4Me*NIN*C6H3Me*NICH*C6H4*OH,  orange-yellow  needles  or 
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leaflets,  m.  p.  Ill — 112°.  4- Amino -4' -acetylamino-3  :  3' -dimethyl- 
diphenylamine  forms  small,  white  crystals,  m.  p.  174 — 175°,  and 
gives  a  salicylidene  derivative, 

6H*C6H4-CH:N-C6H3Me-NH-C6H3Me-NHAc, 
which  crystallises  in  small,  yellow  needles,  m.  p.  185 — 186°. 
2  :  4' -Diamino- 5 -acetylamino-3'  :  4- dimethyldiphenyl  is  difficult  to 
purify,  but  it  forms  a  crystalline  dibenzylidene  derivative, 
CHPh:N-C6H3Me-C6H2Me(NHAc)*N:CHPh,  m.  p.  204—205°,  a 
salicylidene  derivative, 

OH*C6H4’CH:N*C6H3Me'C6H2Me(NHAc)'N:CH*C6H4*OH, 
m.  p.  239 — 240°,  and  an  acetyl  derivative,  2:4':  5-triacetyl - 
triamino- 3'  :  4 -dimethyldiphenyl,  m.  p.  360°. 

(C)  The  Isomerisation  of  Hydrazo- compounds  which  are  not  Para- 
substituted  [with  F.  Honigsberger  and  L.  Huber]. — The  example 
studied  was  3  :  5-dimethylhydrazobenzene.  A  p-semidine  was  not 
isolated,  but  the  product  contained  a  large  amount  of  a  diphenyl 
base,  which,  from  the  fact  that  it  yielded  2  :  6 -dimethyldiphenyl 
on  elimination  of  the  amino-groups,  must  have  the  structure 
indicated  : 


Me  Me 


3  :  5-Dimethylazobenzene  is  prepared  by  condensing  nitrosobenzene 
with  m-xylidine.  It  is  a  deep  red  oil,  b.  p.  197*5°/17 — 19  mm., 
d20°  T060.  On  reduction  by  means  of  zinc  dust  and  alkali,  it  gives 
3  :  5-dimethylhydrazobenzene ,  which  crystallises  in  long,  slender, 
colourless  needles,  m.  p.  78 — 79°.  4  :  4' -Diamino -2  :  6- dimethyl¬ 
diphenyl ,  the  main  product  of  isomerisation,  forms  colourless 
needles,  m.  p.  124°,  and  gives  a  benzaldehyde  derivative,  4:4'- 
dibenzylidinediamino-2  :  6- dimethyldiphenyl,  which  forms  pale 
yellow,  hair-like  needles,  m.  p.  199 — 200°.  On  eliminating  the 
amino-groups  by  reducing  the  diazonium  salt  with  hypophosphorous 
acid,  2  :  6- dimethyldiphenyl  is  obtained,  which  boils  at  260 — 265°, 
and  is  characterised  by  a  trinitro- derivative,  m.  p.  257 — 258°,  and 
a  tetranitro- derivative,  m.  p.  227 — 229°.  The  same  hydrocarbon 
was  prepared  from  v-ra-xylidine  (2-amino- 1  :  3-xylene)  by  treating 
its  dry  hydrochloride  with  ethyl  alcoholic  amyl  nitrite  and  allowing 
the  diazonium  ehloride  so  produced  to  react  with  benzene  in  the 
presence  of  aluminium  chloride.  The  isomeric  hydrocarbon, 
2  : 4- dimethyldiphenyl,  prepared  in  a  similar  way  from  as-m - 
xylidine  is  an  oil,  b.  p.  270 — 276°,  and  forms  a  tetranitro- derivative, 
m.  p.  154*5 — 155°. 

(D)  An  Attempt  to  Generalise  the  Isomeric  Change  of  Hydrazo- 
compounds  [with  H.  Jost,  St.  Pinkus,  and  P.  Schmidt]. — Three 
types  of  hydrazo-compounds  (or  the  desmotropic  hydrazones) 
have  been  examined,  (a)  Compounds,  R — NH#NH — R',  in  which 
R  is  aromatic  and  R'  purely  aliphatic,  (b)  compounds  in  which 
R  is  aromatic  and  R'  is  a  residue  such  as  benzyl  in  which  an  aromatic 
nucleus  is  joined  indirectly  to  the  hy  dr  azo-group,  (c)  compounds 
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in  which  both  R  and  R'  are  residues  of  this  kind.  Changes  analogous 
to  the  semidine  and  benzidine  conversions  have  not  been  observed 
in  these  cases. 

Pyruvaldehyde  p- ethoxy phenylhy dr azone, 

COMe-CH:N-NH-C6H4-OEt, 

orange-yellow  leaflets,  m.  p.  144*5°,  is  formed  by  condensing 
acetoacetic  acid  with  diazotised  p-phenetidine  ;  di -p- ethoxy phenyl- 
formazyl  methyl  ketone ,  COMe-C(N!N*C6H4’OEt)IN*NH*C6H4’OEt, 
small,  deep  red  needles,  m.  p.  143°,  is  also  formed.  Pyruvic  acid 
p- ethoxy phenylhy  drazone,  canary-yellow  needles,  m.  p.  120 — 122°, 
is  obtained  by  condensing  ethyl  methylacetoacetate  with  diazotised 
_p-phenetidine  and  hydrolysing  the  product  (m.  p.  110°).  On 
reduction  by  means  of  sodium  amalgam,  it  yields  a-p  -  ethoxy  phenyl¬ 
hy  dr  azinopropionic  acid ,  pale  yellow  needles,  m.  p.  128 — 138°. 

C.  K.  I. 

Summary  of  Results  on  the  Isomeric  Changes  of  Hydrazo- 
compounds,  and  Considerations  relating  to  the  Possibilities 
of  their  Explanation.  Paul  Jacobsen  (Annalen,  1922,  428, 
76 — 121). — An  ordered  summary  of  all  previous  work  on  the  subject 
of  this  isomeric  change,  and  a  discussion  of  the  principal  views  which 
have  been  expressed.  C.  K.  I. 

The  Action  of  Amines  on  Semicarbazones.  I.  Preparation 
of  an  Optically  Active  Semicarb azide.  Forsyth  James 
Wilson,  Isaac  Vance  Hopper,  and  Archibald  Barclay 
Crawford  (T.,  1922,  121,  866 — 870). 

Reactions  of  Thiosemicarbazones.  I.  Action  of  Halogen 
Compounds.  Forsyth  James  Wilson  and  Robert  Burns 
(T.,  1922,  121,  870—876). 

Is  the  Heat-coagulation  of  Protein  a  Hydrolysis  ?  Margit 
Hirsch-Pogany"  (Biochem.  Z.,  1922,  128,  396 — 401). — The  author 
has  attempted  to  determine  whether  the  heat-coagulation  of  egg- 
white  is  due  to  hydrolysis  by  determining  the  increase  in  weight 
and  the  increased  content  of  hydrogen  and  oxygen  by  analysis. 
The  changes  found  were  too  small  to  indicate  hydrolysis  with  any 
certainty.  H.  K. 

Fibrinolysis.  II.  Max  Rosenmann  (Biochem.  Z .,  1922, 
128,  372 — 381). — The  fibrinolytic  agent  for  which  the  authors 
adopt  the  name  thrombolysin  is  precipitable  by  alcohol,  ammonium 
sulphate,  and  zinc  chloride.  It  exhibits  maximum  activity  at 
37°  and  in  neutral  solution.  It  is  inactivated  at  46 — 48°.  Fibrin 
heated  at  57 — 62°  is  no  longer  acted  on  by  thrombolysin.  The 
best  solution  for  preserving  the  active  material  is  25%  alcohol. 
Human  and  horse  fibrin  behave  similarly  towards  thrombolysin. 

H.  K. 

The  Prosthetic  Group  of  Blood  Pigment.  Formoxy- 
hsemin.  William  Kuster  and  Adolf  Gerlach  (Z.  physiol. 
Chem .,  1922,  119,  98 — 116). — The  haematin-like  substance  obtained 
by  Partos  (A.,  1920,  i,  773)  by  the  action  of  methyl  alcohol  con- 
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taining  formic  acid  on  blood- coagulum  is  found  to  be  an  inner 
salt  of  monomethylformoxyhcemin ,  of  the  constitution 

C34H31Me04N4Fe-0*CH0, 

fine,  slender  needles,  insoluble  in  water  and  all  organic  solvents, 
including  aniline  and  pyridine,  and  in  5%  sodium  carbonate  solution 
at  the  ordinary  temperature,  whilst  it  dissolves  slowly  in  5%  sodium 
carbonate  solution  on  heating,  and  in  cold  1%  sodium  hydroxide 
solution.  On  digestion  with  methyl  alcohol  containing  sulphuric 
acid,  it  slowly  dissolves,  and  from  the  solution  by  the  addition  of 
hydrogen  chloride,  a  fi-dimethylchlorohcemin,  C36H3604ISr4FeCl, 
small  deformed  needles,  can  be  isolated. 

Attempts  to  prepare  a-  and  p-formoxyheemins  have  not  resulted 
in  obtaining  chlorine-free  compounds. 

Acetyloxyhcemin ,  a  microcrystalline  black  powder,  of  the  formula 
C36H3506N4Fe,  is  obtained  by  the  action  of  ethyl  alcohol  and 
acetic  acid  on  oxyhsemoglobin  powder.  W.  O.  K. 

The  HaBmochrome  of  Herzfeld  and  Klinger.  S.  Partos 
(Biochem.  Z .,  1922,  129,  89 — 100), — An  extensive  comparison  of 
Herzfeld  and  Klinger’s  hsemochrome  (A.,  1920,  i,  781)  and  hsematin 
establishes  their  identity.  H.  K.  . 

Physical  Characteristics  of  Gelatin  Solutions.  Clarke  E. 
Davis  and  Earle  T.  Oa^es  (J.  Amer.  Chem.  Soc 1922,  44,  464 — 
479;  cf.  this  vol.,  i,  63). — In  the  present  paper,  the  variation  of 
the  density  of  gelatin  solutions  with  temperature  between  0°  and 
60°,  the  variation  of  density  with  concentration  at  40°,  the  tran¬ 
sition  point  of  gel  to  sol,  the  variation  of  viscosity  with  concen¬ 
tration  at  40°,  the  variation  of  viscosity  with  temperature  from 
25°  to  60°,  and  the  variation  of  viscosity  with  the  hydrogen -ion 
concentration  at  40°  have  been  determined.  It  is  shown  that  the 
density  of  a  gelatin  solution,  expressed  in  grams  per  c.c.,  at  any 
temperature  and  any  concentration,  is  equal  to  the  density  of  water 
at  that  temperature  plus  0*00290  multiplied  by  the  percentage 
concentration  of  the  gelatin  by  weight.  The  viscosities  of  gelatin 
solutions  of  various  concentrations  at  40°  conform  with  Arrhenius’s 
viscosity  formula.  The  viscosity-temperature  curve  of  gelatin 
solutions  shows  a  sharp  deflexion  at  the  transition  point  of  gelatin. 
There  are  two  maxima  in  the  viscosity-hydrogen-ion  concentration 
curve  for  gelatin  solutions  at  40°.  These  maxima  are  equidistant 
from  the  neutral  point  of  Water,  and  the  effect  of  the  isoelectric 
point,  PH— 4:*7,  is  not  noticeable  on  the  curve.  The  transition 
point  of  gelatin  sol  form  A  ^  gel  form  B  is  a  temperature  of  38*03°. 

J.  F.  S. 

Protein  Enzymes.  Rudolf  Ehrenberg  (Biochem.  Z .,  1922, 
128,  431—449)  . — The  author  revives  a  hypothesis  of  enzyme 
action  similar  to  that  of  Liebig.  The  enzyme  is  not  a  resting 
definable  entity,  but  is  a  process  into  which  the  substrate  may  be 
induced  to  pass  under  certain  conditions.  The  hypothesis  is 
illustrated  at  length  by  reference  to  experiments  on  trypsin  and 
pepsin.  H.  K. 
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Role  of  Acids  in  Peptic  Digestion.  Wo.  Ostwald  and 
A.  Kuhn  (Kolloid  Z .,  1922,  30,  234 — 243). — The  swelling  of  gelatin 
and  egg-albumin  by  solutions  of  sulphosalicylic  acid  has  been  in¬ 
vestigated  at  various  temperatures  between  13*7°  and  20*2°.  It 
is  shown  that  sulphosalicylic  acid  brings  about  the  swelling  of 
gelatin  in  exactly  the  same  way  as  other  acids,  that  is,  it  accelerates 
it  in  small  concentrations,  but  retards  it  when  present  in  greater 
concentrations.  In  the  case  of  egg-albumin  the  sol  swelling  is 
furthered  by  small  concentrations  of  sulphosalicylic  acid  and  a 
precipitation  is  brought  about  by  larger  concentrations.  In  earlier 
papers,  it  has  been  shown  that  the  swelling  of  the  substrate  plays 
an  important  part  in  peptic  digestion,  inasmuch  as  a  furtherance 
of  the  swelling  by  acids  also  brings  about  a  furtherance  of  the 
fermentation  process.  In  opposition  to  this  rule,  Gyemant  (A., 
1920,  i,  783),  and  Michaelis  (A.,  1921,  i,  74)  have  shown  that  the 
sulphosalicylic  acid  which  precipitates  albumin  makes  peptic 
digestion  possible.  The  present  work  shows  that  this  case  does  not 
present  an  exception  to  the  above-mentioned  rule,  for  sulphosalicylic 
acid  exerts  a  swelling  action  in  concentrations  of  the  same  order 
as  those  at  which  Michaelis  and  Gyemant  found  the  maximum 
peptic  digestion.  J.  F.  S. 

Invertase.  II.  Richard  Willstatter  and  Fritz  Racke 
( Annalen ,  1922,  427,  111—141;  cf.  A.,  1921,  i,  823).— An 
investigation  of  the  nature  of  the  enzymatic  process  by  means 
of  which  invertase  may  be  set  free  from  the  yeast-cell,  and  of 
the  condition  in  which  invertase  occurs  in  the  cell.  The  general 
conclusion  is  that  the  invertase  occurs  as  such,  and  not  as  a  com¬ 
plicated  carbohydrate  molecule  or  higher  polyose,  but  that  it  is 
protected  and  prevented  from  diffusing  by  the  membranes  of  the 
cell-structure.  The  function  of  the  liberating  enzymes  is  to  destroy 
these  membranes  so  that  the  invertase  can  diffuse  away. 

The  liberating  enzyme  is  somewhat  unstable,  and  the  process 
which  results  in  the  dissolution  of  the  invertase  is  dependent  there¬ 
fore  on  the  manner  in  which  the  yeast  is  killed.  If  it  is  killed,  for 
instance,  by  water  at  50°,  by  2%  acetic  acid,  by  50%  alcohol,  or  by 
cold  ethyl  acetate,  the  invertase  content  is  quite  unaffected,  but  its 
dissolution  is  hindered  owing  to  the  destruction  of  the  liberating 
enzyme.  Invertase  itself  is  not  appreciably  decomposed  by  water 
below  55°.  « 

The  following  experiment  shows  the  liberating  enzyme  to  be  a 
polysaccharase  rather  than  a  proteolytic  enzyme.  If  the  yeast  is 
killed  by  means  of  warm  ethyl  acetate  (which  destroys  the  enzyme), 
and  either  pepsin  or  trypsin  is  added,  a  large  part  of  the  yeast  (the 
proteins)  passes  into  solution,  but  the  whole  of  the  original  invertase 
remains  in  the  insoluble  portion.  If  now  this  is  treated  with  a 
polysaccharase  such  as  tannase  or  malt-diastase,  the  whole  of  the 
invertase  is  liberated. 

There  are  four  ways  in  which  invertase  might  be  supposed  to 
occur  in  the  yeast-cell :  (a)  as  a  complex  carbohydrate  molecule, 
( b )  as  a  polyose,  (c)  as  adsorbed  invertase,  (d)  as  invertase  con- 
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served  between  the  membranes  of  the  cell.  If,  however,  the  yeast 
is  ground  with  an  abrasive  material  for  a  long  period  at  a  temper¬ 
ature  too  low  for  any  enzymatic  process  to  occur,  the  whole  of 
the  invertase  becomes  soluble.  Moreover,  the  substance  present 
in  this  solution  evidently  does  not  belong  to  a  more  complex  mole¬ 
cular  species  than  the  invertase  obtained  by  enzymatic  action,  as 
can  readily  be  shown  by  examining  its  behaviour  with  various  ad¬ 
sorbents.  Evidently,  therefore,  the  invertase  must  exist  as  such 
enclosed  in  protecting  membranes,  which  must  be  broken  before  it 
can  diffuse.  The  destruction  of  the  membranes  can  be  effected  by 
mechanically  reducing  the  cell,  but  the  same  result  is  obtained  much 
more  quickly  by  allowing  a  polysaccharase  to  attack  the  membranes. 

The  solutions  of  invertase  obtained  by  subjecting  yeast  killed 
by  means  of  warm  ethyl  acetate,  first  to  proteolysis,  and  then  to 
diastatic  decomposition  (fractional  enzymatic  extraction),  are  con¬ 
siderably  richer  than  those  formed  by  the  action  of  the  enzyme 
present  in  the  yeast  (autolysis).  The  invertase  obtained  by  either 
process  may  be  purified  by  adsorption  and  isolated  as  described  in 
the  previous  paper  ( loc .  cit.).  The  preparations  of  invertase  obtained 
by  fractional  enzymatic  extraction  are  comparable  in  strength  with 
those  obtained  from  solutions  formed  by  autolysis,  but  whilst  the 
latter  are  free  from  carbohydrates  and  contain  proteins,  the  former 
are  free  from  proteins  and  contain  carbohydrates.  Other  im¬ 
purities  which  may  be  present  are  (a)  foreign  matter,  including 
mineral  substances  derived  from  the  adsorbents,  ( b )  decomposed 
invertase,  (c)  and  other  carbohydrate-hydrolysing  enzymes,  such 
as  raffinase  and  stachyase.  C.  K.  I. 

The  Temperature  Coefficients  in  the  Degradation  of  Starch 
and  the  Thermostability  of  Malt  Diastase  and  Ptyalin. 

Efr.  Ernstrom  ( Z .  physiol.  Chem .,  1922,  119,  190 — 263). — The 
optimal  zone  of  reaction  for  malt  diastase  is  PH  4 — 6,  that  of 
ptyalin  is  PH  6*5.  Malt  diastase  is  not  influenced  by  the  presence 
of  sodium  chloride  in  low  concentrations ;  higher  concentrations, 
however,  have  an  inhibiting  action.  Ptyalin  is  inactive  in  the 
absence  of  sodium  chloride.  Ptyalin  and  malt  diastase  retain 
their  activity  at  0°.  The  temperature  coefficient  of  'these  two 
enzymes  falls  with  the  rising  temperature.  The  constant  A  of 
Arrhenius’s  formula  for  various  ranges  of  temperature  and  under 
various  conditions  was  worked  out.  The  highest  stability  of  malt 
diastase  lies  at  PH  5*9,  that  of  ptyalin  at  PH  6*0 — 6*1.  The 
presence  of  sodium  chloride  (optimum  concentration  N j  10)  greatly 
enhances  the  stability  of  ptyalin ;  the  stability  of  malt  diastase  is 
not  affected  by  the  presence  of  sodium  chloride.  The  inactivation 
temperature  of  ptyalin  under  optimal  conditions  is  57*5°,  in  the 
absence  of  sodium  chloride  it  is  51*5 — 52°.  Malt  diastase  is  entirely 
inactivated  when  heated  for  one  hour  at  60°.  The  rate  of  in¬ 
activation  of  malt  diastase  and  of  ptyalin  is  not  in  accordance  with 
that  for  a  unimolecular  reaction,  but,  as  in  the  case  of  saccharase,  it 
falls  off  more  quickly  than  is  required  by  the  formula 

kc=l/t  log  kajkt. 
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The  rate  of  inactivation  in  low  concentrations  increases  with  the 
decrease  in  the  concentration  of  the  enzyme.  The  heated  enzymes 
could  not  be  regenerated.  S.  S.  Z. 

The  Influence  of  Hydrogen-ion  Concentration  on  the 
Action  of  Pancreatic  Amylase.  J.  Temminck  Groll  {Arch. 
Neerland.  physiol. ,  1922,  6,  445 — 449). — The  optimum  range  of 
hydrogen-ion  concentration  for  pancreatic  amylase  extends  from 
Ph4*6  to  PH6’8.  On  either  the  acid  or  alkaline  side  of  this  range 
the  activity  falls  off  with  great  rapidity.  C.  R.  H. 

o--Emulsin  (Oxynitrilese),  S-Emulsin  (Oxynitrilase),  and 
Carboligase.  L.  Rosenthaler  (Biochem.  Z .,  1922,  128,  606 — ■ 
607). — Polemical  against  Nordefeldt  (this  vol.,  i,  66)  and  Neuberg 
and  co-workers  (A.,  1921,  i,  480;  this  vol.,  i,  305).  H.  K. 

Classification  of  Carboligase.  C.  Neuberg  and  J.  Hirsch 
(Biochem.  Z .,  1922,  128,  608 — 609). — Polemical  against  Rosenthaler 
(preceding  abstract).  H.  K. 

Succinodehydrogenase.  Erik  P.  Widmark  (Skand.  Arch . 
Physiol .,  1921,  41,  200 — 220;  from  Chem.  Zentr .,  1921,  iii,  1362 — 
1363;  cf.  Battelli  and  Stern,  A.,  1911,  ii,  132,  and  Thunberg,  A., 
1918,  i,  140). — -The  enzyme  found  in  the  muscles  of  horses  and 
cattle,  called  “  succinicoxydone  ”  (Battelli  and  Stern)  or  “  succino¬ 
dehydrogenase  ”  (Thunberg)  changes  succinic  acid  into  fumaric 
acid  with  elimination  of  hydrogen.  The  course  of  the  reaction 
may  be  followed  by  using  methylene- blue  as  hydrogen  acceptor, 
it  being  thereby  changed  into  the  leuco-base.  Directions  are  given 
for  the  preparation  of  the  enzyme,  from  horse  or  cattle  muscle. 
The  time  required  for  the  decoloration  of  a  0’25%  solution  of 
methylene -blue  was  used  as  a  measure  of  the  reaction  of  the  enzyme 
with  succinic  acid.  With  constant  concentration  of  succinate  the 
decolorising  power  was  proportional  to  the  concentration  of  the 
enzyme.  With  constant  enzyme  concentration,  the  decolorising 
power  rose  at  first  quickly  with  the  succinate  concentration,  but 
then  approached  a  limiting  value.  G.  W.  R. 

Aliphatic  Arsinic  Acids,  and  Aliphatic-aromatic  Arsenious 
Acids.  A.  J.  Quick  and  Roger  Adams  (J.  Amer .  Chem. 
8oc .,  1922,  44,  805 — 816). — Alkylarsinic  acids  may  readily  be 
prepared  by  heating  together  an  aqueous  solution  of  sodium 
arsenite  and  the  requisite  alkyl  bromide  or  chloride.  The  method 
has  been  applied  to  the  preparation  of  several  alkylarsinic  acids 
as  well  for  allyl-  and  benzyl-arsinic  acids.  For  the  prepar¬ 
ation  of  dialky  larsinic  acids,  the  necessary  alkyldichloroarsine 
is  dissolved  in  sufficient  lOA-sodium  hydroxide  to  produce  the 
disodium  alkyl  arsenite  and  then  the  alkyl  bromide  is  added  and 
the  mixture  is  heated  under  a  reflux  condenser.  In  this  way, 
diethy larsinic  acid,  propylbutylarsinic  acid ,  m.  p.  127 — 128°, 
and  dibutylarsinic  acid ,  m.  p.  137 — 138°,  giving  a  light  blue 
copper  salt,  have  been  obtained.  For  the  aliphatic -aromatic 
arsinic  acids  the  dichloroarsine  is  dissolved  in  alkali  as  described 
above  and  the  alkyl  or  aryl  haloid  added  at  the  ordinary  temper- 
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at ure,  the  reaction  taking  place  rapidly.  In  this  way  a  number 
of  compounds  having  the  general  formula  NHR'*C0‘CH2,AsR02H 
have  been  obtained,  where  R  is  a  phenyl,  p-aminophenyl,  or  ^-acetyl - 
aminophenyl  group,  and  R'  is  a  phenyl  or  substituted  phenyl  group. 
The  compounds  described  are  :  Phenylarsinoacetic  acid ,  m.  p.  141 — 
142°  (decomp.) ;  plienylchloroarsineacetic  acid  AsPhCl*CH2*C02Et, 
m.  p.  102 — 103°;  phenylbromoarsineacetic  acid,  m.  p.  113 — 114°; 
phenylarsinoacetanilide,  m.  p.  182 — 183°  (decomp.) ;  phenylbromo- 
arsineacetanilide ,  m.  p.  108 — 110°;  phenylarsinoacetophenetidine , 
m.  p.  175°  (decomp.) ;  phenylarsinoacetoarsanilic  acid;  phenylarsino- 
o-acetylaminobenzoic  acid ,  m.  p.  198 — 200°  (decomp.) ;  phenoxy- 
ethylphenylarsinous  acid,  m.  p.  122 — 123°;  ethylenediphenyldi - 
arsinous  acid,  m.  p.  209 — 211°;  jp-aminophenyldichloroarsine 
hydrochloride;  p-aminophenylarsinoacetanilide,  m.  p.  181 — 182° 
(decomp.) ;  p-acetylaminopbenylarsinoacetanilide,  m.  p.  205 — 206° 
(decomp.) ;  p-glycylaminophenylarsinoacetanilide ,  m.  p.  199° 
(decomp.);  p -aminophenylarsinoacetophenetidine,  m.  p.  211*5— 
212*5°;  p -acetylaminophenylarsinoacetophenetidine,  m.  p.  214 — 215° 
(decomp.);  p-aminophenylarsinoacetoarsanilic  acid;  p-acetylamino - 
phenylarsinoacetoarsanilic  acid ;  p-aminophenylarsino-p-acetyl- 
aminobenzoic  acid,  m.  p.  217°  (decomp.). 

Butyldichlor  oar  sine,  b.  p.  192 — 194°,  is  obtained  by  the  action 
of  sulphur  dioxide  on  butylarsinic  acid  in  hydrochloric  acid  solution 
in  the  presence  of  a  little  potassium  iodide,  p -Chloroacetylamino- 
benzoic  acid,  m.  p.  239°,  is  obtained  by  the  action  of  chloroacetyl 
chloride  on  ^-aminobenzoic  acid. 

The  arsenic  derivatives  described  above  dissolve  readily  in 
aqueous  alkalis,  giving  solutions  which  have  relatively  low  toxicity 
but  at  the  same  time  only  a  slight  trypanocidal  action.  W.  G. 

The  Sulphur  Content  of  Arsphenamine  (Salvarsan)  and 
its  Relation  to  the  Mode  of  Synthesis  and  the  Toxicity.  I. 

Walter  G.  Christiansen  (J.  Amer.  Chem.  Soc .,  1922,  44,  847 — 
854;  cf.  this  vol.,  i,  186;  Fargher  and  Pyman,  T.,  1920,  117, 
370). — The  total  sulphur  content  of  salvarsan  was  found  to  vary 
from  0*4%  up  to  3%,  according  to  the  method  of  preparation,  and 
those  preparations  which  contained  the  highest  percentage  of  sulphur 
were  the  most  toxic.  There  was  no  direct  relationship,  however, 
between  these  two  factors.  Only  the  sulphur  in  excess  of  that 
introduced  when  3-nitro-4-hydroxyphenylarsinic  acid  is  reduced 
by  hyposulphite  under  the  most  favourable  conditions  has  any 
great  effect  on  the  toxicity.  The  sulphonic  acid  of  salvarsan,  de¬ 
scribed  by  King  (T.,  1921,  120,  1107,  1414),  could  only  be  isolated 
from  salvarsan  preparations  made  from  the  nitro-acid  under  the 
least  favourable  conditions.  The  presence  of  this  sulphonic  acid 
cannot  account  for  the  whole  of  the  high  toxicity  which  is  obtainable. 

W.  G. 

The  Sulphur  Content  of  Arsphenamine  (Salvarsan)  and 
its  Relation  to  the  Mode  of  Synthesis  and  the  Toxicity.  II. 

Walter  G.  Christiansen  (J.  Amer.  Chem.  Soc.,  1922,  44,  854 — 
859;  cf.  preceding  abstract). — Highly  toxic  salvarsan  preparations 
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with  high  sulphur  content  prepared  by  the  hyposulphite  reduction 
of  3-nitro-4-hydroxyphenylarsinic  acid  differ  from  those  obtained 
from  known  mixtures  of  3-amino-4-hydroxyphenylarsinic  acid  and 
its  5-sulphonic  acid  (cf.  King,  T.,  1921,  120,  1107,  1414)  in  several 
points,  such  as  the  rate  at  which  the  sulphonic  acid  separates  from 
the  alcohol  solution,  the  effect  of  temperature  on  the  formation  of 
the  precipitate,  the  ease  of  separation  of  the  precipitate  from  the 
mother-liquor,  and  the  rate  of  death  of  rats  when  the  preparations 
are  injected  intravenously.  These  differences,  it  is  suggested,  may 
be  due  to  heating  causing  a  rearrangement  of  some  unstable  substance 
or  to  an  alteration  in  colloidal  properties.  W.  G. 

Lead  Triaryl,  a  Parallel  to  Triphenylmethyl.  III.  Lead 
Triphenyl,  Tri-p-tolyl  and  Tri-o-tolyl  and  Dark  Red  Lead 
Diaryls.  Erich  Krause  and  G.  G.  Reissaus  {Ber.,  1922,  55, 
888 — 902). — In  continuation  of  the  work  on  lead  tri-p-xylyl 
(Krause  and  Schmitz,  A.,  1920,  i,  197)  and  lead  tricycfohexyl 
(Krause,  A.,  1921,  i,  825),  the  lower  homologues  are  now  described; 
it  has  also  been  found  possible  to  isolate  certain  intermediately 
formed  lead  diaryls  in  the  homogeneous  condition.  The  latter 
are  intensely  coloured,  dark  red,  apparently  amorphous  powders 
which  give  blood-red  solutions  in  benzene  or  ether  from  which 
they  are  precipitated  unchanged  by  alcohol.  In  freezing  benzene 
they  have  the  simple  molecular  weight,  and  hence  are  shown 
definitely  to  be  derivatives  of  bivalent  lead.  They  are  highly 
unsaturated.  In  the  solid  state  or  in  solution,  they  readily  absorb 
atmospheric  oxygen,  becoming  decolorised  and  transformed  into 
derivatives  of  quadrivalent  lead.  They  combine  instantly  with 
iodine  and  reduce  silver  nitrate  to  metallic  silver.  On  the  other 
hand,  when  isolated  they  are  comparatively  stable  and  retain 
their  red  colour  for  weeks  if  carefully  shielded  from  light  and  air. 
They  are  very  analogous  to  the  tin  diaryls  (Krause  and  Becker, 
A.,  1920,  i,  340)  but  are  considerably  less  stable  than  these  sub¬ 
stances.  When  heated  alone  or  in  solution,  they  undergo  complex 
decomposition,  whereas  in  the  presence  of  an  excess  of  magnesium 
aryl  bromide  they  are  converted  smoothly  and  readily  into  lead 
triaryls. 

Lead  triphenyl  is  remarkable  for  its  close  resemblance  to  hexa- 
phenyldistannan  (Krause  and  Becker,  loc.  cit.) ;  in  the  solid 
condition  it  is  probably  bimolecular,  but  the  designation  “  hexa- 
phenyldiplumban  ”  does  not  appear  to  be  appropriate,  since  it 
has  the  simpler  molecular  weight  in  dilute  solution.  This  is  also 
true  of  the  tri-p-tolyl,  tri-o-tolyl,  and  tri-p-xylyl  compounds.  The 
lead  triaryls  show  remarkable  differences  in  the  ease  with  which 
they  pass  into  tetra- aryls ;  this  occurs  very  readily  with  the  phenyl 
compounds,  more  difficultly  with  the  p-tolyl  derivative,  whereas  it 
is  not  possible  with  the  o-tolyl  or  p-xylyl  compounds. 

The  following  individual  substances  have  been  prepared  by  the 
action  of  the  requisite  magnesium  aryl  haloid  on  lead  chloride  in 
the  presence  of  ether  or  benzene.  It  is  remarkable  that  the  yields 
appear  to  depend  to  a  not  inconsiderable  extent  on  the  origin  of 
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the  lead  chloride.  The  success  of  the  experiments  is  governed 
greatly  by  exact  adherence  to  experimental  conditions,  which 
are  described  fully  in  the  original.  Lead  diphenyl ,  a  blood-red, 
amorphous  powder  which  is  decolorised  and  decomposed  at  about 
100°,  becomes  yellow  at  120°  and  melts  above  200°,  without,  how¬ 
ever,  blackening  below  260°.  Lead  di-p-tolyl.  Lead  triphenyl , 
almost  colourless,  lustrous  rhombohedra  (  +  C6H6)  from  benzene, 
pale  yellow,  rhombic  platelets  from  chloroform,  incipient  decomp. 
155°  and  m.  p.  225°  (m.  p.  of  lead  tetraphenyl) ;  it  is  converted 
into  lead  tetraphenyl  when  heated  alone  (see  above),  in  benzene 
solution  at  100°,  or  in  pyridine  solution  at  60 — 65° ;  its  solution 
in  benzene  is  converted  by  an  aqueous  alcoholic  solution  of  iodine 
into  lead  triphenyl  iodide  and  by  a  dilute  solution  of  iodine  in 
benzene  into  lead  iodide,  together  with  a  little  lead  diphenyl  di¬ 
iodide.  Lead  tri-p-tolyl ,  hexagonal  platelets  or  rhombohedra, 
decomp.  193°  and  subsequent  m.  p.  240°  (m.  p.  of  lead  tetra-^p- 
tolyl) ;  in  contrast  to  lead  tri-p-xylyl  and  lead  tric^cZohexyl,  it  is 
converted  by  bromine  in  freezing  pyridine  into  lead  bromide  and 
lead  tetra-p-tolyl,  thus  pointing  to  the  possible  existence  in  pyridine 
solution  of  the  equilibrium  2Pb(C7H7)3  Pb(C7H7)4+Pb(C7H7)2 ; 

with  iodine  in  the  presence  of  water,  it  gives  lead  tri-p-tolyl  iodide, 
m.  p.  115°,  decomp,  about  195°.  Lead  tri-o-tolyl,  microscopic 
rhombohedra  which  deposit  lead  at  about  240°  and  melt  to  a  black 
liquid  at  about  250°.  Lead  tri-p-xylyl  chloride  crystallises  in 
silvery,  rectangular  plates,  m.  p.  167*5°,  decomp,  about  195°. 

H.  W. 

The  Nitroanilines.  Morris  S.  Kharasch,  Frederick  W.  M. 
Lommen  and  Isadore  M.  Jacobsohn  (J.  Amer.  Chem.  Soc.,  1922, 
44,  793 — 805). — Evidence  is  adduced  in  support  of  the  nitronic 
structure  of  o-  and  p- nitroanilines,  and  it  is  considered  that  in 
alcoholic  solution  they  exist  in  two  or  more  tautomeric  forms  (cf. 
Baly,  Edwards,  and  Stewart,  T.,  1906,  89,  517).  In  alcoholic 
solution  they  give  with  mercuric  acetate  intensely  coloured  mercury 
salts,  whereas  with  m-nitroaniline  the  reaction  is  only  slow  and 
the  product  is  almost  white.  Using  nascent  mercuric  oxide, 
Jackson  and  Peakes  (A.,  1908,  i,  523)  obtained  highly  coloured 
compounds  with  all  three  isomerides,  but  it  is  shown  that  their 
compound  obtained  from  the  meta-isomeride  is  only  an  additive 
compound,  as,  on  extraction  with  acetone,  the  whole  of  the  nitro- 
aniline  is  removed  and  only  the  mercuric  oxide  is  left.  The  o-  and 
£>-salts,  when  similarly  extracted,  remain  unchanged.  The  authors 
suggest  a  formula  for  jp-nitrodimethylaniline,  in  which  its  nitronic 
structure  is  retained,  which  should  overrule  Baly’s  objections  (cf. 
T.,  1910,  97,  581).  The  mechanism  of  mercurisation  is  discussed 
and  three  possible  ways  in  which  o-  and  _p-nitroanilines  might  be 
mercurised  are  suggested.  The  positions  taken  by  the  entering 
mercury  in  the  nitroanilines  has  been  established  as  ortho  or  para 
or  ortho-para  to  the  amino-group.  This  has  been  shown  by 
acetylation  and  subsequent  replacement  of  the  mercury  bv 
bromine. 
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o-Acetoxymercuri-p-nitroaniline  is  best  obtained  by  the  inter¬ 
action  of  mercuric  acetate  and  ^>-nitroaniline  in  alcoholic  solution. 
With  hydrochloric  acid  it  yields  o-chloromercuri-p-nitroaniline,  and 
with  sodium  thiosulphate  it  gives  o  :  o' -mercury -bis -p-nitroaniline. 
With  dilute  sodium  hydroxide  or  carbonate,  the  acetoxy-  or  chloro- 
derivatives  give  quinone-1 Amide- &o,\-4-nitro -2-mercury.  If,  in  the 
preparation  of  the  acetoxy- derivative,  an  excess  of  mercuric  acetate 
is  used  o  :  o' -diacetoxymercuri-p-nitroaniline  is  obtained.  On  acetyl¬ 
ation  the  acetoxy-derivative  yields  o-acetoxymercuri-p-nitroacet - 
anilide ,  which  on  bromination  gave  2>-nitro-o-bromoacetanilide. 

Similar  derivatives  were  prepared  from  o-nitroaniline  as  follows  : 
p-acetoxymercuri-o-nitroaniline ;  p -chloromercuri - o - nitroaniline ;  quin- 
one-  1  -imide-&ci-2-nitro-4-mercury ;  p-acetoxymercuri-o-nitrodiacet - 
anilide ;  p -acetoxy mer cur i-o-nitroacetanilide. 

m-Nitroaniline  reacts  with  mercuric  acetate  in  alcohol  to  give 
N -isomercuriacetate-m-nitrophenylammonium  acetate , 

N02-C6H,pNH2Ac-HgAc. 

By  varying  the  conditions  and  the  quantities  of  the  reacting  sub¬ 
stances  o  :  p-diacetoxymercuri-m-nitroaniline  and  p -acetoxy  mer  curi- 
m-nitroaniline  are  obtained,  the  latter  yielding  p  -acetoxy  mer  cur  i- 
m-nitroacetanilide  on  acetylation.  W.  G. 

Organic  Nitro-compounds  containing  Mercury.  George 
W.  Raiziss  and  A.  Proskotjriakoff  (J.  Amer.  Ghem.  Soc .,  1922, 
44,  787 — 793). — In  the  case  of  nitrophenol  and  nitrosalicylic  acid, 
the  introduction  of  mercury  into  the  nucleus  is  effected  by  warming 
the  compound  with  either  mercuric  acetate  or  oxide  in  water  for 
several  hours.  A  mixture  of  mono-  and  di-mercurated  products 
usually  results.  The  corresponding  chloromercuri- compounds  may 
be  obtained  by  the  action  of  hydrochloric  acid.  The  authors 
obtained  such  a  mixture  from  o-nitrophenol,  their  results  thus 
disagreeing  with  those  of  Hantsch  and  Auld  (cf.  A.,  1906,  i,  471). 
With  5-nitrosalicylic  acid,  the  dimercury  derivative  is  obtained 
almost  exclusively,  even  although  allowed  to  react  with  only 
equimolecular  quantities  of  mercuric  oxide  or  acetate.  The  bio¬ 
logical  properties  of  these  compounds  have  been  examined,  and 
of  the  entire  number  sodium  hydroxymercuri-o-nitrophenoxide 
was  found  to  be  far  superior  to  the  others.  The  following  com¬ 
pounds  are  described  :  4- chloromercuri -2- -nitrophenol ;  sodium  Jiydr- 
oxymercuri-o-nitrophenoxide  (mercurophen)  (cf.  J .  Infect.  Diseases , 
1919,  24,  547);  2-chloromercuri-4-nitrophenol ;  4 -acetoxymercuri- 

2-nitroresorcinol ;  4 -chloromercuri - 2-nitroresorcinol ;  3 -chloromercuri- 
5-nitrosalicylic  acid ,  m.  p.  238°  (decomp.) ;  diacetoxymer cur i- 5-nitro¬ 
salicylic  acid.  The  mercurisation  of  3-bromo-5-nitrosalicylic  acid 
and  of  3  :  5-dinitrosalicylic  acid  gave  mixtures  of  mono-  and  di¬ 
mercury  compounds  from  which  it  was  not  possible  to  separate 
pure  substances.  None  of  the  compounds  described  above  were 
affected  by  ammonium  sulphide  at  room  temperature  within  thirty 
minutes  (cf.  A.,  1920,  i,  196). 

Modifications  in  the  preparation  of  5-nitro-  and  3  :  5-dinitro¬ 
salicylic  acids  are  described.  W.  G. 
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Colloidal  Trimercuriacetanilide  Acetate.  G.  Rossi  ( Gaz - 
zetta,  1922,  52,  i,  189 — 192). — 2  :  4  :  5- Trimercuriacetanilide  acetate, 
Hg*OAc 

NHAc^  ^Hg'OAc,  prepared  by  the  interaction  of  mercuric  acetate 


Hg*OAc 

and  acetanilide  at  140°,  forms  a  friable,  vitreous  mass  and  softens 
and  decomposes  at  above  180°.  It  dissolves  slowly  but  abundantly 
in  water,  yielding  colloidal  solutions  which  froth  when  shaken,  coagu¬ 
late  when  heated,  and  are  incapable  of  dialysis  ;  in  these  properties, 
the  compound  resembles  the  corresponding  tetra-  and  penta- 
mercuriacetanilide  acetates  (cf.  Raffi  and  Rossi,  A.,  1912,  i,  931 ; 
1914,  i,  610).  With  these  three  acetates,  the  colloidal  properties 
become  more  clearly  marked  as  the  molecular  weight  increases. 
Treatment  of  trimercuriacetanilide  acetate  in  aqueous  solution  with 
excess  of  bromine  dissolved  in  potassium  bromide  solution  results 
in  the  formation  of  2:4:  5-tribromoacetanilide.  T.  H.  P. 


Preparation  of  Esters  of  Complex  Mercuridicarboxylic 
Acids  and  their  Products  of  Hydrolysis.  Walter  Schoeller 
and  Walther  Schrauth  (D.R.-P.  339494;  from  Chem.  Zentr ., 
1921,  iv,  1224). — Esters  of  sulphido-mercuricarboxylic  acids  are 
heated,  whereby  mercuric  sulphide  is  split  off ;  the  resulting  esters 
may  be  hydrolysed  (cf.  Schoeller,  Schrauth,  and  Hueter,  A.,  1920, 
i,  455 — 456).  Methyl  sulphido-dimercuri-o-acetylamidobenzoate, 
prepared  by  the  action  of  freshly  prepared  alcoholic  hydrogen 
sulphide  on  methyl  acetoxy-mercuriacetylanthranilate,  is  heated 
at  80 — 100°  until  1  molecule  of  mercuric  sulphide  is  split  off.  The 
resulting  methyl  mercuridiacetylamidobenzoate  is  separated  by 
solution  in  acetone  and  filtration  from  the  mercuric  sulphide.  It 
has  a  light  yellow  colour  and  m.  p.  about  200°  with  previous  dis¬ 
coloration.  Ethyl  mercuridisalieylate  is  similarly  prepared;  it  is 
a  crystallisable  oil.  Methyl  mercuridibenzoate,  prepared  by  way 
of  the  sulphidomercuribenzoate,  is  a  white,  microcrystalline  com¬ 
pound.  By  hydrolysis,  it  gives  an  amorphous  substance,  containing 
45*07%  of  mercury,  identical  with  the  mercuridibenzoic  acid  of 
Pesci  (A.,  1901,  i,  624).  Ethyl  sulphido-mercurimethoxybutyrate, 
from  ethyl  acetoxymercurimethoxybutyrate  (itself  obtained  from 
the  action  of  mercuric  acetate  on  ethyl  crotonate)  gives  on  heating 
ethyl  a-mercuridi-P-methoxybutyrate  obtained  as  microcrystalline 
needles  by  recrystallisation.  a-Mercuridi-p-methoxy  butyric  acid  is 
obtained  by  hydrolysis  as  a  white,  amorphous  powder.  G.  W.  R. 
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Physiological  Chemistry. 


Estimation  of  the  Relative  Numbers  of  Red  Blood-cor¬ 
puscles  of  Differing  Resistance  (Osmotic  Resistance  Curves) 
by  means  of  Sodium  Sulphate.  H.  J.  Hamburger  ( Biochem . 
Z.,  1922,  129,  163 — 182).— Corpuscles  washed  with  isotonic  sodium 
sulphate  solution  lose  their  adsorbed  lecithin  layer  and  when 
exposed  to  solutions  of  sodium  sulphate  of  increasing  concentration 
show  a  curve  of  resistance  to  haemolysis  different  from  that  of 
unwashed  corpuscles.  Washed  corpuscles  are  more  resistant  than 
umvashed.  It  is  shown  that  regeneration  of  blood  after  anaemia 
due  to  blood-letting  in  rabbits  is  most  rapid  if  lecithin  and  fatty 
foods  be  consumed.  H.  K. 

The  Dextrose  Content  of  the  Red  Blood-corpuscles  of 
Man  and  their  Behaviour  in  Isotonic  Sugar  Solutions. 

M.  Bonniger  ( Biochem .  Z .,  1922,  128,  482 — 486). — The  red  blood- 
corpuscles  of  man,  when  kept  in  isotonic  dextrose  solution  at  0°, 
15°,  or  37°,  show  a  considerable  increase  in  volume  after  one  hour, 
especially  at  the  higher  temperatures.  When  kept  longer,  those 
at  0°  decrease  in  volume,  whilst  those  at  15°  and  37°  continue  to 
increase  and  finally  those  at  37°  show  haemolysis.  The  corpuscles 
of  sheep  and  guinea  pigs  always  diminish  in  volume  independently 
of  the  temperature.  H.  K. 

The  Importance  of  Potassium  and  Calcium  Ions  for  the 
Production  of  Artificial  (Edema  and  for  the  Width  of  the 
Blood  Vessels.  Rudolf  J.  Hamburger  ( Biochem .  Z .,  1922, 
129,  153—162). — Potassium  can  be  omitted  from  a  perfusion  fluid 
for  a  frog’s  limb  without  production  of  oedema  if  the  solution  con¬ 
tain  0*6%  NaCl  and  0*007%  CaCl2,6H20.  Addition  of  0*01%  KC1 
or  a  fall  of  concentration  of  the  calcium  chloride  to  0*006%  pro¬ 
duced  oedema.  Higher  concentrations  of  calcium  chloride,  for 
instance,  0*01%  constrict  the  blood-vessels  so  that  no  fluid  will 
pass,  but  on  addition  of  a  little  potassium  chloride  the  flow  recom¬ 
mences.  The  action  is  reversible.  The  action  of  the  calcium  ion 
is  to  constrict  the  capillaries  and  to  cause  a  thickening  of  their 
walls,  a  property  also  possessed  by  solutions  saturated  with  oxygen. 

H.  K. 

The  Sterilisation  of  the  Intestine  during  Fasting.  Stefan 
Dombrowski  and  (the  late)  Stanislas  Kozlowski  {Bull.  Soc. 
Chim.  Biol.,  1922,  4,  71 — 79). — Fasting,  accompanied  by  daily 
washings  with  tepid  water  to  eliminate  faeces  remaining  from  the 
period  preceding  the  fast,  produces  an  advanced  sterilisation  of  the 
intestine.  From  the  fourth  day,  the  excretion  of  conjugated 
sulphuric  acid  and  of  indican  in  the  urine  is  at  a  minimum,  whilst 
bilirubin  and  cholesterol  undergo  no  change  in  the  intestine,  but 
are  excreted  as  such  in  the  faeces.  E.  S. 
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The  Role  of  Ketonic  Compounds  in  Intermediate  Exchanges 
and  in  the  Formation  of  Sugar  from  Fat.  H.  Chr.  Geel- 
muyden  ( SJcand .  Arch .  Physiol .,  1921,  40,  211- — 225;  from  Chem. 
Zentr .,  1921,  iii,  1508 — 1509). — Oil  was  injected  into  the  stomach 
of  rabbits  poisoned  with  phloridzin.  The  elimination  of  sugar 
rose  at  once  and  remained  high  for  several  days.  The  increase  in 
sugar  was  not,  however,  in  excess  of  that  to  be  expected  from  the 
amount  of  oil  administered.  Phloridzin-diabetic  dogs  excrete 
“  extra  sugar  ”  after  subcutaneous  injection  of  sodium  acetate 
and  sodium  butyrate,  but  not  in  the  case  of  sodium  ft-hexoate. 
Strongly  diabetic  men  show,  after  administration  of  “  ketogenous  ” 
amino-acids  (isovaleric  acid,  tyrosine,  phenylalanine,  d-leucine, 
and  butyric  acid),  increased  excretion  of  sugars  and  ketonic  com¬ 
pounds.  Ketonic  compounds  and  sugar  may  be  formed  on  the 
one  hand  from  fats  and  their  derivatives  and  on  the  other  from 
the  amino -acids  of  proteins.  Ketonuria  must  be  considered  as  a 
sign  of  defective  or  incomplete  sugar  synthesis.  G.  W.  R. 

Physical  Chemistry  of  Colour  Vision.  Fritz  Weigert 
(Z.  physikal.  Chem.,  1922,  100,  537 — 565). — A  theoretical  paper  in 
which  the  physical  chemistry  of  the  mechanism  of  colour  vision  is 
discussed.  J.  F.  S. 

Odour  and  Chemical  Structure.  H.  Zwaardemaker  (Arch. 
Neerland.  physiol .,  1922,  6,  336- — 354). — The  intensity  of  the  odour 
of  a  substance  is  an  additive  property,  depending  on  such  physical 
properties  as  volatility  and  solubility  in  lipoids ;  the  quality  of  the 
odour  is  a  constitutive  property,  depending  on  the  presence  in  the 
molecule  of  certain  specified  groupings,  designated  “  odoriphores,” 
and  on  the  magnitude  and  number  of  the  groupings  in  the  molecule 
and  their  intra-moleeular  arrangement.  Thus  attention  is  directed 
to  the  regular  transition  in  the  type  of  odour  observed  in  ascending 
certain  homologous  series  of  compounds. 

With  reference  to  the  theory  that  odour  is  due  to  intra-molecular 
movements,  it  is  pointed  out  that  these  movements  are  themselves 
determined  by  the  above-mentioned  factors.  C.  R.  H. 

The  Role  of  Vitamins  in  the  Chemistry  of  the  Cell.  Emil 
Abderhalden  (Z.  physiol.  Chem.,  1922,  119,  117 — 120). — The 
author  points  out  that  he  had  published  conclusions  similar  to 
Hess  (this  vol.,  i,  399)  on  the  relation  of  the  antineuritic  vitamin 
to  cell  oxidation  processes.  W.  O.  K. 

Chemical  Conditions  for  the  Maintenance  of  Normal 
Cell  Structure.  IV.  Difference  in  Nitrogen  and  Water 
Content  of  Muscle  treated  with  Sodium  and  Calcium  Chloride. 

Erik  M.  P.  Widmark  and  Gunnar  Lindahl  ( Skand .  Arch.  Physiol ., 
1921,  41,  221—226;  from  Chem.  Zentr.,  1921,  iii,  1367—1368; 
cf.  Widmark,  A.,  1911,  ii,  56). — The  extraction  of  rabbit  muscle 
by  solutions  of  sodium  chloride,  and  sodium  chloride  together  with 
calcium  chloride,  respectively,  was  studied.  The  nitrogenous 
substances  extracted  amounted  to  15 — 20%  of  the  weight  of  tissue 
used.  There  was  no  marked  difference  between  the  amount 
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extracted  by  the  two  solutions.  In  the  case  of  the  solution  con¬ 
taining  calcium  chloride,  however,  the  water  content  of  the  tissue 
was  lowered,  probably  owing  to  dehydration  of  tissue  colloids. 
The  effect  of  calcium  ions  on  muscle  is  attributed  to  this  rather 
than  to  extraction  of  proteins.  G.  W.  R. 

Chemical  and  Physical  Properties  of  Muscle  and  Muscle 
Extracts.  VI.  Muscle  Extract  of  Octopus.  G.  Quagli- 
ariello  {Arch,  internat.  Physiol .,  16,  228 — 238  ;  from  Chem.  Zentr., 
1921,  iii,  1368;  cf.  A.,  1921,  i,  831). — Muscle  extract  from  octopus 
has  dls  T051 ;  it  is  slightly  acid  in  reaction  and  shows  under  the 
ultramicroscope,  particularly  on  dilution  with  3*5%  sodium  chloride 
solution,  great  numbers  of  myosin  granules  in  energetic  Brownian 
motion.  The  relative  viscosity  is  5  09 ;  relative  conductivity  at 
18°,  0*0233  reciprocal  ohm;  surface  tension  (by  stalagmometer), 
0*68.  The  opalescence  increases  above  38°,  and  at  54 — 55°  coagula¬ 
tion  takes  place.  The  extract  contains  85*8%  of  water,  3*02% 
of  ash,  1*626%  of  total  nitrogen,  and  0*374%  of  residual  nitrogen. 

G.  W.  R. 

Calcium  Fixation  by  Animal  Tissues.  VII  and  VIII. 

E.  Freudenberg  and  P.  Gy  orgy  ( Biochem .  Z 1922,  129,  134— 
137;  138 — 143). — VII. — The  ultra -filtration  of  calcium  from  a 

serum  solution  is  accelerated  by  addition  of  potassium  chloride 
more  than  by  nitrate,  acetate,  phosphate,  or  hydrogen  carbonate. 
Anions  also  influence  the  swelling  of  cartilage,  the  imbibition  being 
greater  for  calcium  chloride  than  nitrate  or  acetate.  Fixation 
of  calcium  is  inhibited  by  creatine  or  ethylamine. 

VIII. — Formaldehyde  and  dextrose  inhibit  fixation  of  calcium 
by  cartilage,  but  ethyl  alcohol  and  acetone  in  decinormal  solution 
are  without  action.  Calcium  fixation  is  accelerated  by  rise  of 
temperature.  H.  K. 

Dyeing  of  Deaminated  Wool.  W.  W.  Paddon  ( J .  Physical 
Chem.,  1922,  26,  384 — 389). — Ordinary  white  wool,  and  the  same 
material  which  had  been  deaminated  by  treating  with  nitrous 
acid  at  4°  and  subsequently  boiling,  has  been  dyed  by  orange  II 
and  lake  scarlet-1?  and  the  amount  of  dye  removed  from  the  bath 
determined.  The  change  in  the  PH  value  at  the  end  of  the  operation 
w'as  also  determined.  The  PH  values  have  been  plotted  against 
the  quantity  of  dye  removed,  and  curves  very  similar  in  shape 
and  position  obtained ;  the  differences  between  the  two  curves  could 
well  be  attributed  to  experimental  errors.  The  results  show  that 
the  amino-groups  in  wool  play  no  part  whatever  in  the  dyeing 
of  that  fibre  by  acid  dyes.  J.  F.  S. 

Toxin  of  the  Fish,  Plotosns  anguillaris .  I.  Kabeshima 
{Nippon  Biseibutsugalcki  Zasshi ,  1918,  6,  45 — 270;  Jap.  Med. 
Literature ,  1920,  5,  23 — 24). — Plototoxin,  a  poison  occurring  in 
the  fish,  Plotosus  anguillaris ,  consists  of  two  active  substances, 
plotospasmin  and  plotohcemolysin ,  which  may  be  separated  by 
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adsorption  methods.  The  experimental  work  is  concerned  with 
the  physiological  behaviour  of  these  two  substances,  and  with 
the  effect  of  heat,  light,  and  shaking  on  their  potency. 

Chemical  Abstracts. 

Fatty  Matters  in  the  Sea  Urchin.  Katsumi  Takahashi 
(J.  Chem.  Soc .  Japan,  1922,  43,  243— 257).— Analysis  of  the 
sea  urchin  gave  :  water  45*31%,  dry  substance  54*69%,  total 
nitrogen  2*43%,  crude  fat  12*91%,  crude  ash  13*22%,  and  phos¬ 
phorus  0*41  %.  The  crude  fatty  matter  contained  lecithin  19*628%, 
kephalin  1*736%,  cholesterol  5*585%,  and  fat  73*051%.  The  fat 
gave  19*181%  of  saturated  acids  (mainly  palmitic  acid,  with  small 
quantities  of  stearic  or  myristic  acid)  and  53*870%  of  unsaturated 
acids  which  gave  four  bromides  containing  66*26%,  61*20%,  55*25%, 
and  43*57%  of  bromine,  respectively.  The  properties  and  com¬ 
position  of  the  lecithin  and  kephalin  were  in  good  agreement  with 
those  from  the  hen’s  egg.  K.  K. 

Presence  of  Aromatic  Hydroxy-acids  in  Urines.  G.  de 

Sanctis  and  Q,.  Fiori  (Boll.  Chim.  Farm.,  1922,  61,  97 — 102). — 
The  authors  discuss  this  subject  and  describe  the  isolation  of 
hydroparacoumaric  or  p-p-hydroxyphenylpropionic  acid  from  the 
urine  of  a  patient  to  whom  no  aromatic  medicaments  had  been# 
administered  by  ingestion.  The  acid  is  derived  from  the  tyrosine 
of  food  under  the  influence  of  intestinal  putrefaction.  T.  H.  P. 

Hsematoporphyrin  in  the  Urine  in  Cases  of  Lead  Poisoning. 

O.  Schumm  (Z.  physiol.  Chem.,  1922,  119,  139 — 149.) — On  examin¬ 
ing  several  samples  of  urine  from  patients  suffering  from  lead 
poisoning,  it  was  found  that  a  hsematoporphyrin  identical  with 
the  hsematoporphyrin  from  faeces,  or  one  resembling  it  very  much, 
was  present  either  alone  or  in  preponderance  in  the  urine. 

s.  s.  z. 

Estimation  of  Urinary  Colloids  by  the  Gold  Number. 

B.  Ottenstein  (Biochem.  Z.,  1922,  128,  382 — 390). — The  author 
has  determined  the  gold  number  of  dialysed  urine  containing 
colloids  both  of  normal  persons  and  of  pathological  cases.  In 
normal  urine,  the  gold  number  varies  between  7  and  3*5,  and  is 
independent  of  the  reaction  of  the  urine.  In  pathological  cases, 
there  is  considerable  variation.  H.  K. 

The  Proteolytic  Enzymes  in  Albuminous  Urines.  S.  G. 

Hedin  (Z.  physiol.  Chem.,  1922,  119,  264 — 279). — Strongly 
albuminous  urine,  when  previously  kept  acid,  digests  its  protein 
or  added  casein  in  alkaline  solution  more  readily  than  when  it  is 
previously  kept  in  weakly  alkaline  solution.  It  is  suggested  that 
the  urine  contains  an  inhibitory  substance  which  is  decomposed 
by  acid.  The  action  of  trypsin  on  casein  and  peptone  is  inhibited 
to  a  greater  extent  by  the  addition  of  urine  previously  kept  alkaline 
than  by  that  of  urine  previously  kept  acid.  S.  S.  Z. 
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Chromic  Acid  Nephritis.  R.  H.  Major  {Bull.  Johns  Hopkins 
Hosp.,  1922,  33,  56—61). — A  fatal  case  of  nephritis,  consequent 
on  the  cauterisation  of  a  wound  with  chromic  acid,  is  described. 
The  maximum  concentrations  in  the  blood,  expressed  as  mg.  per 
100  c.c.,  were:  non-protein  nitrogen,  373;  urea  nitrogen,  340; 
creatinine,  17;  creatine,  19;  uric  acid,  9;  sugar,  220.  The  plasma 
carbon  dioxide  capacity  fell  to  31%,  and  the  plasma  chlorine 
remained  low,  about  400  mg.  per  100  c.c. 

Chemical  Abstracts. 

Physiological  Action  of  Proteinogenic  Amines.  V.  J. 

Abelin  (Biochem.  Z.,  1922,  129,  1 — 49). — Experiments  on  rats 
show  that  substances  such  as  tyramine,  phenylethylamine, 
adrenaline,  choline,  pilocarpine,  and  atropine,  which  stimulate 
the  vegetative  nervous  system,  influence  the  metabolic  processes. 
There  is  increased  gaseous  metabolism,  mobilisation  of  glycogen, 
hyperglycaemia  and  glycosuria,  and  increased  excretion  of  urine. 
Tyramine  and  phenylethylamine  reinforce  the  action  of  each  other, 
and,  in  conjunction  with  small  quantities  of  thyroid  preparations 
which  in  themselves  are  inactive,  produce  a  strong  increase  in  the 
gaseous  metabolism.  Histamine  has  no  influence  on  the  gaseous 
metabolism,  whilst  acetylcholine  depresses  it.  H.  K. 

The  Cinchona  Alkaloids.  H.  W.  Acton  ( Lancet ,  1922,  i, 
124 — 128;  from  Physiol.  Abstr .,  1922,  7,  58). — The  “cinchonine 
series  — cinchonine,  cupreidine,  and  quinidine — which  are  dextro¬ 
rotatory  are  more  powerful  in  their  physiological  action  than  their 
laevorotatory  isomerides  of  the  “  cinchonidine  series  ” — cinchon- 
idine,  cupreine,  and  quinine.  The  hydroalkaloids  are  more  stable 
and  in  many  respects  more  active  than  the  natural  alkaloids. 
Of  the  alkyl-hydroalkaloids,  the  higher  members  are  more  toxic 
than  the  lower  members  to  mammals,  protozoa,  and  bacteria. 

W.  0.  K. 

Surface  Activity  and  Toxic  Action  of  Saponins.  Ludwig 
Kofler  {Biochem.  Z.,  1922, 129,  64 — 72). — The  author  has  measured 
the  haemolytic  index,  the  drop  number,  and  the  fish  index  (the 
concentration  of  substance  which  kills  a  young  roach,  0*1 — 0'5  gram 
in  one  hour)  of  eight  saponins.  There  is  no  parallelism  in  these 
properties.  The  order  of  the  drop  numbers  may  even  change 
with  change  in  the  concentrations  studied.  It  is  considered 
essential  that  in  order  to  trace  the  relation  between  the  surface 
activity  and  the  physiological  action,  the  concentration  used  in 
the  surface  tension  measurements  should  be  that  used  in  the 
physiological  experiment.  H.  K. 
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Influence  of  Arsenious  Acid  on  Bacterial  Growth.  R. 

Cobet  and  V.  van  der  Reis  (Biochem.  Z .,  1922,  129,  73 — 88). — 
No  evidence  was  found  that  arsenious  acid  could  stimulate  the 
growth  of  bacteria.  H.  K. 

Influence  of  Lactic  Acid  on  Lactic  Acid  Fermentation. 

B.  J.  Holwerda  ( Biochem .  Z .,  1922,  128,  465 — 481). — As  the 
result  of  conductivity  measurements  and  colorimetric  measurements 
on  lactic  acid  and  of  potentiometric  measurements  on  mixtures 
of  lactic  acid  and  sodium  or  calcium  lactate,  the  dissociation  con¬ 
stant  of  lactic  acid  is  found  to  be  l’5xl0~4  at  25°.  Bredig’s 
diazoacetic  ester  method  gives  values  for  the  dissociation  constants 
of  organic  acids  which  are  8  to  10%  too  low.  Lactic  acid  ferment¬ 
ation  in  a  whey  containing  peptone  is  inhibited  by  undissociated 
lactic  acid.  H.  K. 

Zymase  Formation  in  Yeast.  I.  F.  Hayduck  and  H.  Haehn 
[Biochem.  Z .,  1922,  128,  568 — 605). — The  distribution  of  zymase 
in  bottom  beer-yeast  and  in  distillery  yeast  is  different.  Bottom 
beer -yeast  contains  free  zymase  and  zymase  combined  with  proto¬ 
plasm,  the  former  zymase  alone  being  active  after  treatment  of 
such  yeast  by  Lebedev’s  process  or  in  yeast  fixed  by  acetone, 
even  in  the  presence  of  toluene.  Distillery  yeast,  which  gives  no 
active  press  juice  or  active  zymase  after  acetone  fixation,  contains 
only  combined  zymase,  its  activity  being  inhibited  by  toluene 
owing  to  formation  of  impermeable  emulsions  with  the  lipoid 
membranes  of  the  cells.  Experiments  on  a  torula  yeast  poor  in 
zymase  showed  that  cultivation  in  a  wort  with  a  weak  air  supply 
caused  an  increased  content  of  zymase  and  parallel  with  this  an 
increased  nucleic  acid  metabolism.  The  differences  observed  in  the 
two  first-named  yeasts  is  attributed  to  differences  in  their  mode 
of  living.  H.  K. 

A  New  Acid  Fermentation  produced  by  Sterigmatocystis 
nigra .  Marin  Molliard  (Compt.  rend.,  1922,  174,  881 — 883). — 
When  Sterigmatocystis  nigra  [Aspergillus  niger ]  is  grown  on  a  medium 
very  poor  in  nitrogen  and  mineral  salts  the  main,  and  in  some 
cases  the  only  acid  produced  is  e?-glucosic  acid.  If  only  the  nitrogen 
is  low  in  the  medium  then  citric  acid  predominates  in  the  products, 
but  if  phosphorus  is  the  nutrient  which  is  lacking  there  is  marked 
acidity  produced,  due  in  this  case  to  a  mixture  of  citric  and  oxalic 
acids.  If,  on  the  other  hand,  potassium  is  the  missing  nutrient, 
then  there  is  an  accumulation  of  oxalic  acid.  On  a  properly 
balanced  medium  only  traces  of  free  acid  are  produced.  W.  G. 

A  New  Antiseptic  with  High  Iodine  Content.  (Methylene 
Disulphide  Tetraiodide. )  C.  Bachem  [Biochem.  Z.,  1922,  129, 
190 — 193). — The  properties  of  diethylene  disulphide  tetraiodide, 
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with  a  view  to  its  use  as  a  wound  antiseptic.  Its  most  striking 
action  is  its  powerful  inhibitory  action  on  bacterial  growth.  It 
is  not  decomposed  by  proteins,  is  relatively  non-toxic  to  rabbits, 
but  has  a  disagreeable  odour.  The  iodine  is  liberated  slowly  by 
water  and  completely  by  ether.  H.  K. 

Relationships  between  Antiseptic  Action  and  Chemical 
Constitution,  with  Special  Reference  to  Compounds  of  the 
Pyridine,  Quinoline,  Acridine,  and  Phenazine  Series.  C.  H. 

Browning,  J.  B.  Cohen,  R.  Gaunt,  and  R.  Gulbransen  ( Proc . 
Roy.  Soc .,  1922,  [B],  93,  329 — 366). — The  bactericidal  action  of 
derivatives  of  pyridine,  quinoline,  acridine,  and  phenazine  on 
Staphylococcus  aureus  and  on  Bacillus  coli  has  been  investigated. 
In  the  pyridine,  quinoline,  and  phenazine  series  no  compound 
has  been  found  possessing  an  activity  equalling  that  of  certain 
diaminoacridine  derivatives,  particularly  in  presence  of  serum 
which  inhibits  their  efficiency.  In  the  acridine  group,  the  intro¬ 
duction  of  amino -groups  enhances  the  antiseptic  potency,  and  this 
effect  is  in  general  weakened  again  by  alkylation  or  acetylation, 
or  replacement  by  hydroxyl.  The  methochloride  is  equal  to  or 
better  than  the  hydrochloride  of  the  same  base.  Substitution 
of  the  methyl  group  by  another  radicle  is  without  much  effect. 
The  carboxyl  group  seems  to  depress  the  antiseptic  property. 
The  comparative  efficiencies  for  S .  aureus  and  B.  coli  do  not  invari¬ 
ably  run  parallel. 

The  following  new  compounds  have  been  prepared,  a -Dimethyl- 
aminopyridine  methiodide ,  fine,  colourless  needles  which  turn  yellow 
in  the  air;  dinitro-fi-naphthaquinoline,  m.  p.  245- — 247°;  diamino - 
$-naphthaquinoline,  pale  yellow  plates,  m.  p.  250°;  2  :  7 -diacetyl- 
diaminoacridine  chloroacetate ,  yellow  crystals;  2  :  1 -diaminoacridine- 
chloroacetate ,  red  crystals  ;  2  : 1 -diaminoacridine  chloroacetanilide , 
brown  crystals ;  2-amino -§-phenyl-Z-methylnaphthacridine,  yellow 
needles,  m.  p.  269 — 271°;  l-amino-2-dimethylaminoS-methyl- 
phenazine  methochloride ,  microcrystalline  powder  with  dark  green 
lustre ;  2-dimethylamino-§-methylphenazine  methiodide ,  brownish- 
black  plates ;  N-methyltetrahydroquinoline-2-aminophenazine  metho¬ 
chloride ,  green,  iridescent  mass  (zinc  salt).  W.  0.  K. 

The  Relation  between  Chemical  Constitution  and  Anti¬ 
septic  Action  in  the  Coal  Tar  Dyes.  Thomas  H.  Fairbrother 
and  Arnold  Renshaw  (J.  Soc.  Ghem.  Ind.,  1922,  41,  134 — 144). — 
The  action  of  numerous  dyes  on  cultures  of  paramcecia  and  of 
various  bacteria  was  examined. 

It  was  found  that  efficient  antiseptic  action  was  dependent 
on  the  presence  in  the  molecule  of  free  amino-groups,  but  that 
the  effect  of  these  was  neutralised  by  the  presence  of  sulphonic, 
carboxyl,  nitro-,  and  naphthylamino -groups.  The  most  actively 
antiseptic  dyes  were  those  of  the  triphenylmethane  series  and  the 
oxazines.  The  triphenylmethane  dyes  were  especially  active  in 
the  simple  salt  form  and  in  the  form  of  a  double  salt  with  a  metallic 
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salt  of  the  same  acid  as  the  dye  (for  example,  crystal- violet  zinc 
chloride).  Some  of  the  dyes  possessed  a  selective  action;  thus 
the  oxazines  in  general  killed  gram -positive  organisms  and  left 
the  gram -negative  ones  unaffected. 

Antiseptic  activity  is  associated  with  the  possibility  of  tautomeric 
change  in  the  molecule,  and  with  the  existence  of  the  substance 
in  the  molecular  dispersoid  form.  It  does  not  vary  with  intensity 
of  colour  or  with  molecular  weight.  C.  R.  H. 

Influence  of  Selenium  and  Radium  on  the  Germination 
of  Seeds.  J.  Stoklasa  ( Compt .  rend.,  1922,  174,  1075 — -1077). — 
Both  selenites  and  selenates  exert  a  markedly  injurious  influence 
on  the  germination  of  seeds.  Selenates  are  much  less  toxic  than 
selenites,  and  at  great  dilution  even  exert  a  favourable  influence. 
This  injurious  action  of  selenium  compounds  is  to  a  large  extent 
neutralised  by  the  radioactivity  of  the  medium.  In  the  absence 
of  selenium  compounds,  the  germinative  energy  of  seeds  is  con¬ 
siderably  increased  by  water  charged  with  radioactive  emanation. 

W.  G. 

Studies  on  Photosynthesis.  IV.  Carbon  Dioxide  Assimi¬ 
lation  by  Leguminosce.  S.  Kostytschev  (Ber.  Dent,  hot . 
Gea.,  1922,  40,  112—119;  cf.  this  vol.,  i,  307,  308).— In  gaso- 
metric  experiments  with  the  concentration  of  carbon  dioxide 
above  that  in  the  atmosphere,  carbon  dioxide  assimilation  by 
Leguminosse  is  markedly  greater  than  by  other  plants .  The  presence 
of  nitrates  in  the  soil  increases  the  assimilation;  the  effect  is, 
however,,  not  shown  in  short  period  experiments.  Alder  species 
although  possessing  nodules  on  their  roots  do  not  resemble  the 
Leguminosae  in  their  energy  of  carbon  dioxide  assimilation. 

G.  W.  R. 

Aluminium  Salts  and  Acids  at  Varying  Hydrogen-ion 
Concentrations,  in  Relation  to  Plant  Growth  in  Water 
Cultures.  S.  D.  Conner  and  O.  H.  Sears  (Soil  Sci .,  1922,  13, 
23 — 41). — The  results  of  the  investigation  showed  that  the  toxicity 
of  aluminium  salts  is  due  to  the  aluminium-ion  more  than  it  is 
to  the  hydrogen-ion  in  the  case  of  such  plants  as  barley  and  that 
this  toxicity  is  reduced  when  much  phosphate  is  present  in  the 
nutrient  medium.  Acid  soils  are  toxic  to  many  plants  mainly 
because  they  contain  readily  soluble  aluminium  salts.  W.  P.  S. 

The  Part  Played  by  Lipoids  in  the  Metabolism  of  Plant 
Cells.  II.  Friedrich  Boas  (Biochem.  Z .,  1922,  129,  144 — 
152). — The  action  of  solanine,  bile  acids,  urethane,  quinine,  and 
cocaine  has  been  examined  on  the  fermenting  capacity  of  yeast- 
cells.  Saponaceous  substances  like  solanine  and  the  bile  acids, 
in  presence  of  neutral  salts,  have  an  inhibitory  action  attributed 
to  a  change  of  the  lipoid  structure  of  the  cell,  causing  increased 
permeability.  Quinine  and  cocaine  were  found  to  promote  fer¬ 
mentation.  H.  K. 
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Influence  of  Selenium  on  Plant  Evolution  in  the  Presence 
or  Absence  of  Radioactivity.  J.  Stoklasa  (Compt.  rend .,  1922, 
174,  1256 — 1258). — Sodium  selenate  at  a  concentration  of  5xl0-6 
up  to  10~5  gram -atoms  of  selenium  per  litre  produces  a  stimulating 
effect  on  the  growth  of  maize,  but  at  higher  concentrations  it  is 
toxic.  Selenites  are  more  toxic  than  selenates.  This  injurious 
action  of  selenium  compounds  is  almost  completely  neutralised  by 
the  presence  of  radium  emanation  to  the  extent  of  0-0000056  mg. 
per  plant.  Selenium  dioxide  is  much  more  toxic  than  sulphur 
dioxide  towards  plants.  W.  G. 

Absorption  of  Ions  by  the  Roots  of  Living  Plants.  I. 
Absorption  of  the  Ions  of  Calcium  Chloride  by  Pea  and  Maize. 

Gladys  M.  Redfern  (Ann.  Bot.,  1922,  36,  167 — 174). — Seedlings 
of  pea  and  maize  grown  in  culture  solutions  were  transferred  to 
solutions  of  calcium  chloride  of  varying  concentration.  The  per¬ 
centage  absorption  of  calcium  is  in  every  case  greater  than  the 
percentage  absorption  of  chlorine,  the  difference  being  less  in  the 
most  dilute  solutions  used  (0-001 N).  The  PH  remains  approxi¬ 
mately  constant,  potassium  and  magnesium  diffusing  from  the 
roots  and  presumably  replacing  the  calcium  absorbed.  Equilibrium 
is  reached  in  the  intake  of  this  salt  within  the  first  twenty-four 
hours  in  the  case  of  peas  and  within  the  first  forty-eight  hours 
in  the  case  of  maize.  No  trustworthy  evidence  of  periodicity  in 
absorption  was  obtained.  G.  W.  R. 

The  Genesis  of  Amylase  and  Maltase  in  Plants.  W. 

Palladia  and  Helene  Popov  (Biochem.  Z.,  1922,  128,  487 — 
494). — In  green  and  etiolated  leaves  of  various  plants,  some  diastase 
remains  fixed  by  the  protoplasts  even  after  protracted  autolysis 
and  thorough  percolation  in  water,  and  some  passes  into  solution. 
More  diastase  is  found  fixed  in  young  leaves  than  in  old  leaves 
and  none  is  found  in  dead  leaves.  H.  K. 

The  Hydrocyanic  Acid  Question.  K.  Siegfried  (Schweiz. 
Apoth.  Ztg .,  1921,  59,  325;  cf.  Schweiz.  Wochschr.,  47,  541 ;  Rosen- 
thaler,  A.,  1921,  i,  484;  Wester,  Pharm.  WeeJcblad,  1914,  51,  207). — 
Old  cherry-laurel  leaves  yield  low  percentages  of  hydrocyanic  acid. 
Recent  estimations  in  fresh  leaves  showed  0*253%,  and  in  older 
leaves  on  the  same  branches  0-185%,  both  high  results. 

Chemical  Abstracts. 

The  Hydrocyanic  Acid  Question.  VIII. — Plants  containing 
Hydrocyanic  Acid  and  Saponin.  IX. — Hydrocyanic  Acid 
Content  of  Cherry-laurel  Leaves  Infected  by  Fungi.  X. — 
Influence  of  Lesions  on  the  Hydrocyanic  Acid  Content  of 
Cherry-laurel  Leaves.  L.  Rosenthaler  (Schiveiz.  Apoth. 
Ztg.,  1921,  59,  466—169;  641—643,  643—647;  cf.  A.,  1921,  i, 
484). — VIII. — Of  one  hundred  Argentinian  plants  examined, 
fourteen  yield  hydrocyanic  acid  but  do  not  contain  saponin,  eighty- 
five  contain  saponin  but  do  not  yield  hydrocyanic  acid,  whilst 
only  one  (Manihot  tweedienus )  contains  saponin  and  also  yields 
hydrocyanic  acid. 
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IX.  — Normal  leaves  had  an  average  of  0-23  and  0*21  %  of  hydrogen 
cyanide  in  two  series;  infected  leaves  had  only  0*13  and  0*165%. 
In  normal  young  sprouts,  the  content  of  hydrogen  cyanide  decreases 
with  distance  from  the  centre  of  growth;  infected  sprouts  show 
irregular  amounts. 

X.  — Cuts  were  made  into  half  of  the  leaf-blade,  both  halves 
being  separately  examined  later.  Lesions  made  in  August  and 
September  showed  no  increase  in  hydrogen  cyanide  content. 

Chemical  Abstracts. 

Comparative  Plant  Chemistry.  II.  The  Berry  Fruit  of 
some  Caprifoliaceae.  Gisela  Nowak  and  Julius  Zellner 
{Monatsh.,  1921,  42,  293-310). — The  fruit  (flesh  and  seeds 

together)  of  the  following  species  of  Caprifoliacese  was  submitted 
to  qualitative  and  quantitative  chemical  examination  :  Lonicera 
xylosteum',  L.  nigra ;  Viburnum  opulus  \  V.  lantana ;  Sambucus 
nigra ;  S.  racemosa ;  and  Symphoricarpus  racemosa.  There  was 
found  a  marked  general  similarity  among  the  different  species 
which  can  be  expressed  in  the  following  average  results,  calculated 
on  the  dry  materials  :  water-soluble,  50% ;  invert- sugar,  mainly 
dextrose,  25%  ;  pectin,  3%  ;  free  acid,  3%  ;  water-soluble  inorganic 
salts,  3%;  total  ash,  4%;  proteins,  7%;  1*5%  waxy  substances, 
small  quantities  of  tannin.  There  are  several  fairly  wide  variations 
from  the  mean,  for  example  Symphoricarpus  racemosa  has  about 
55%  invert-sugar  and  Sambucus  racemosa  gave  about  30%  of  fatty 
oil,  which  in  this  case  only  is  contained  in  the  flesh  of  the  fruit 
as  well  as  in  the  seeds.  The  presence  of  a  crystalline  substance 
xylostein,  m.  p.  124°,  in  L.  xylosteum  was  confirmed ;  it  is  probably 
the  poisonous  principle  of  the  berry ;  and  isovaleric  acid  was  found 
in  V.  opulus.  The  oils  from  the  different  species  had  the  following 
constants  :  L.  xylosteum ,  saponification  number  ( S ),  184*85  ;  iodine 
number  (/),  132*8;  unsaponifiable  (U),  4*9%;  oxygen  taken  up 
during  drying  (0),  12%;  L .  nigra  ( S ),  156*53;  (/),  101*4;  (U), 
21*6%;  (0),  8*2%;  n2*  1*494;  V.  opulus  (S),  192*3;  (/),  108*0, 
(C7),  2*3%;  (0),  7*1%;  n 230  1*484,  715°  0*9252 ;  V.  lantana ,  (S)9 
192*5;  (/),  121*0;  (0),  7*3%;  n23,  1*486 ;  Sambucus  nigra  (S) ,  190*0; 
(/),  157*8;  (U),  4*5%;  (0),  15*1%;  n™  1*485;  d15*  0*9407 ;  S. 
racemosa  {S),  190*8;  (7),  162*0;  (U),  0*6%;  (0),  16*0%;  n23° 
1*485;  dlb°  0*934;  Symphoricarpus  racemosa  (7),  131*8,  E.  H.  R. 

The  Structure  of  the  Cotton  Hair  and  its  Botanical  Aspects. 

Humphrey  John  Denham  {Trans.  Text .  Inst.,  1922, 13,  99 — 112). — 
A  critical  and  historical  review  is  given  of  the  microscopy  and 
development  of  the  cotton  hair,  an£  the  facts  are  discussed  in  the 
light  of  modern  theories,  especially  of  the  nature  of  cell- walls  in 
general.  It  is  suggested  that  as  there  are  so  few  real  botanical 
abnormalities  about  cotton,  it  offers  a  promising  field  for  the  study 
of  cell- walls,  including  the  biochemistry  of  polysaccharide  deposition. 

J.  C.  W. 

The  Chemical  Constituents  of  Raw  Cotton.  Robert 
George  Fargher  and  John  Charles  Withers  {Trans.  Text. 
Inst.,  1922,  13,  1 — 16). — An  exhaustive  review  of  the  present  state 
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of  knowledge  of  the  ash,  wax,  protein,  pigments,  and  cellulose  in 
raw  cotton,  with  a  short  account  of  the  behaviour  of  the  minor 
constituents  in  technical  operations.  More  than  one  hundred 
references  to  the  literature  are  cited.  J.  C.  W. 

The  Chemical  Constituents  of  Green  Plaints.  XVIII.  The 
Acids  from  the  Berry  of  the  Mountain  Ash  (Pyrus  aucuparia) 
which  are  precipitated  by  Lead  Acetate.  Hartwig  Franzen 
and  Rudolf  Ostertag  (Z.  physiol.  Chem.,  1922,  119,  150 — 165). — 
On  precipitating  the  acids  of  the  berry  of  the  mountain  ash  and 
extracting  the  fraction  with  ether,  malic  acid  is  mainly  obtained. 
Traces  of  citric  and  succinic  acids  may  also  be  present.  Liebig’s 
statement  that  this  berry  contains  considerable  quantities  of 
tartaric  and  citric  acids  cannot  be  confirmed.  S.  S.  Z. 

Tyramine  (p-Hydroxyphenylethylamine)  as  the  Active 
Principle  of  the  Drug  Semina  cardui  Mariae.  Alfred  Ull- 
manh  ( Biochem .  Z.,  1922,  128,  402 — 406). — An  aqueous  extract 
of  the  powdered  drug  was  precipitated  with  phosphotungstic  acid 
and  the  bases  were  fractionated  by  Kossel  and  Kutscher’s  process. 
The  final  filtrate  had  a  strong  pressor  action,  due  to  the  presence 
of  tyramine  which  was  isolated  by  extraction  with  amyl  alcohol 
and  identified  by  its  benzoyl  derivative  and  colour  reactions. 

H.  K. 

Classification  of  Soil  Moisture.  F.  W.  Parker  ( Soil  Sci ., 
1922,  13,  43 — 54). — It  is  shown  that  the  dilatometer  method  (A., 
1917,  i,  510)  does  not  measure  different  forms  of  water  in  soils  and 
that  soils  do  not  contain  a  considerable  quantity  of  inactive  or 
unfree  water.  Investigations  on  the  rate  of  evaporation  of  water 
from  soils,  the  vapour  pressure  at  different  moisture  contents,  the 
equilibrium  relations  with  seeds,  and  depression  of  the  freezing 
point  due  to  solid  material  yielded  results  which  did  not  indicate 
the  presence  of  different  forms  of  water  in  soils.  Although  the 
old  classification  of  soil  moisture  into  hygroscopic,  capillary,  and 
gravitational  water  has  certain  objections  it  seems  to  be  the  best 
yet  offered.  W.  P.  S. 

Relation  of  the  Phosphoric  Acid  of  the  Soil  to  Pot  Experi¬ 
ments.  G.  S.  Fraps  ( Texas  Agr.  Exp.  Stat.  Bull.,  1920,  267). — 
Soils  which  contain  more  than  the  average  amount  of  total  nitrogen 
tend  to  give  higher  yields  of  phosphate  to  crops  than  soils  con¬ 
taining  the  same  quantities  of  active  phosphate,  but  the  average 
amounts  of  total  phosphate  and  nitrogen.  Soils  containing  the 
same  amounts  of  active  phosphate  tend  to  withdraw  larger  amounts 
of  phosphate  when  these  soils  have  a  higher  nitrogen  content  and 
a  higher  total  phosphate  content.  When  the  soils  are  arranged 
in  groups  according  to  the  amounts  of  phosphate  withdrawn  by 
the  crops  in  the  pot  experiments,  there  is  a  relationship  between 
the  amount  of  phosphate  removed  from  the  soil  and  the  active 
phosphate  in  the  soil,  the  correlation  coefficient  for  the  active 
phosphate  being  0*57,  and  for  total  phosphate  0*45.  The  presence 
of  lime  introduces  a  complication.  Chemical  Abstracts. 
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Migration  of  a  Double  Linking.  Jose  Puyal  (Anal.  Fis. 
Quim .,  1922,  20,  80 — 83). — iso  Amyl  alcohol  (y-methylbutanol)  was 
dehydrated  at  400°,  using,  as  a  catalyst,  a  preparation  of  infusorial 
earth.  The  amino-alcohol  prepared  from  the  resulting  hydro¬ 
carbon  by  way  of  the  bromohydrin  was  identical  with  the  base  of 
stovaine,  namely,  methylethyldimethylaminomethyl  carbinol.  This 
alcohol  and  the  corresponding  bromohydrin  are  ordinarily  derived 
from  (3-methyl- Aa-butylene,  CH2ICMe*CH2Me.  The  dehydration  of 
the  alcohol  used  must  thus  have  produced  this  hydrocarbon  and 
not  the  expected  (3- methyl -A^- butylene.  It  is  supposed  that 
y- methyl- Aa- butylene,  CHMe2’CH!CH2,  is  first  formed,  and  that 
the  (3-methyl-Aa-butylene  results  from  a  rearrangement  at  the 
temperature  of  the  reaction  by  means  of  a  series  of  alternate 
hydrations  and  dehydrations.  G.  W.  R. 

Conversion  of  Allyl  Alcohol  into  Glyceryl  Chloro-  and 
Bromo-hydrins.  John  Read  and  Eric  Hurst  (T.,  1922,  121, 
989—999). 

The  Action  of  Acetylene  on  the  Sodium  Derivatives  of 
Ketones  and  the  Preparation  of  Dialkylethinylcarbinols. 

R.  Locquin  and  Sung  Wouseng  (Compt.  rend.,  1922,  174,  1427 — 
1429). — When  acetylene  is  passed  into  a  solution  of  a  methyl 
ketone  in  an  inert  solvent  containing  sodium  ethoxide  or  sodamide, 
an  acetylenic  tertiary  alcohol  is  obtained,  but  with  very  poor 
yield  (cf.  Ruzicka  and  Fornasir,  A.,  1919,  i,  193).  The  yield  is 
much  improved  if  the  sodium  derivative  of  the  ketone  is  first 
prepared  by  means  of  sodamide  and  then  into  this  material  in 
ether  or  benzene  the  acetylene  is  passed  under  pressure.  In 
addition  to  the  required  tertiary  alcohol,  a  small  amount  of  a 
hydrocarbon  and  some  bi-tertiary  acetylenic  y -glycol  of  the  type 
OH,CRR'*C:C*CRR/*OH,  is  obtained.  Thus  from  methyl  isohexyl 
ketone,  meihylimhexylethinylcarbinol ,  b.  p.  83 — 85°/10  mm.  and 
187 — 188°/760  mm.,  giving  an  allophanate ,  m.  p.  114 — 115°,  is 
obtained,  together  with  some  methylethylisohexylcarbinol ,  b.  p.  92 — 
93°/lo  mm.,  and  its  allophanate ,  m.  p.  110 — 111°,  and  the  two 
stereoisomeric  forms  of  a  bi-tertiary  acetylenic  y -glycol,  b.  p.  183 — 
184°/12  mm.,  of  which  the  a-form  has  m.  p.  66 — 68°,  and  the 
6-form  has  m.  p.  35°.  From  methyl  nonyl  ketone  the  products  are 
methylnonylcarbinol,  b.  p.  127 — 128°/11  mm.,  its  allophanate,  methyl- 
ethylnonylcarbinol,  b.  p.  131 — 134°/14  mm.,  and  the  a-  and  6-forms 
of  the  y-glycol,  b.  p.  237 — 238°/10  mm.,  and  having  m.  p.  91 — 92° 
and  70 — 71°,  respectively.  Dipropyl  ketone  yields  dipropylethinyU 
carbinol,  b.  p.  69 — 71°/12  mm.,  dl4l  08691,  nD  T4443,  and  its  alio - 
phanate,  m.  p.  143°,  dipropylethylcarbinol,  b.  p.  78 — 79°/16  mm.,  and 
its  allophanate ,  m.  p.  124°,  and  the  y-glycol  [Sy-dipropyl-te-decinene- 
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Sy-diol],  b.  p.  174°/18  mm.,  m.  p.  118 — 119°.  Methyl  fert.-butyl 
ketone  gives  methyltext .  butylethinylcarbinol,  b.  p.  142 — 144°,  d± 
0*8806,  7?d  1*4441,  and  its  allophanate ,  m.  p.  156°,  methyltert.butyl - 
ethylcarbinol ,  b.  p.  152°,  and  its  allophanate ,  m.  p.  134—135°,  and 
the  y -glycol,  b.  p.  148 — 150°/14  mm.,  of  which  the  a-form  has 
m.  p.  88—89°  and  the  (3-form  m.  p.  7 8°.  W.  G. 


The  Unsaturated  Reduction  Products  of  Sugars  and  their 
Transformations.  IV.  A  Glucoside-like  Derivative  of  a 
Simple  Hydroxyketone,  8-Acetyl-n-butyl  Alcohol.  The  Con¬ 
stitution  of  Fructose.  Max  Bergmann  and  Arthur  Miekeley 
(Ber.,  1922,  55,  [B],  1390 — 1403). — In  a  previous  communication 
(this  vol.,  i,  227),  it  has  been  shown  in  the  cases  of  a-  and  (3-methyl- 
glucodesoside  and  a-  and  [3-methylglucosides  that  substances  of 
similar  constitution  may  possess  very  varying  degrees  of  stability 
and  that  conclusions  with  respect  to  the  finer  structure  of  sub¬ 
stances  which  are  based  on  their  comparative  stability  are  par¬ 
ticularly  liable  to  error.  The  point  appears  to  be  of  particular 
importance  for  the  chemistry  of  the  sugars,  and  is  to  be  elaborated 
in  a  series  of  papers,  of  which  this  is  the  first. 

The  relationships  of  8-acetyl-R- butyl  alcohol  and  its  semi-acetal' 
have  been  investigated.  The  parent  substance  is  characterised  by 
the  extreme  readiness  with  which  it  reacts  with  methyl  alcohol 
in  the  presence  of  acids,  which  in  concentration  even  as  low  as 
A/2000  bring  about  quantitative  acetalisation  at  the  atmospheric 
temperature  in  a  short  time.  In  this  respect,  8-acetyl-R- butyl 
alcohol  is  more  reactive  than  any  aldehydic  or  ketonic  alcohol 
which  has  been  investigated.  As  is  to  be  expected,  the  hydrolysis 
of  the  semi-acetal  is  effected  with  unusual  ease  by  dilute  aqueous 
acids  (the  same  is  true  of  y-acetylpropyl  alcohol).  The  observations 
have  considerable  interest  with  reference  to  the  structure  of  sucrose, 


in  which  the  1  :  2 -oxide  structure  has  been  postulated  (cf.  Haworth 
and  Law,  T.,  1916,  109,  1344),  as  a  result  of  the  comparison  of 
sucrose  and  its  hydrolytic  products  with  ethylene  oxide  and  similar 
unstable  systems.  The  properties  of  acetylbutyl  alcohol  semi¬ 
acetal  show  that  the  ready  hydrolysis  observed  with  sucrose  is 
not  by  any  means  necessarily  dependent  on  the  presence  of  the 
ethylene  oxide  ring,  and  that  further  investigation  of  the  structure 
of  the  fructose  residue  is  necessary. 

8  -  Acetyl  -  R-butyl  alcohol,  COMe*CH2*CH2*CH2*CH2*OH,  or 

OH-CMe<Q^!'^2>CH2,  has  df  1-0072,  nj}  1-4438.  It  is  trans- 
formed  by  methyl-alcoholic  hydrogen  chloride  into  the  correspond¬ 


ing  semi-acetal ,  OMe’CMe^ 


CH2-CH 
O — CH 


2>CH 

2 


2> 


a  mobile,  very  volatile 


liquid,  with  a  marked  odour  of  camphor,  b.  p.  76°/99  mm.,  df'3 


0*94702,  df  0*94642,  df5  0*94445,  R1,?'5  14275,  nf  1*4272,  n\ l5  1*4264, 


which  can  also  be  prepared  in  a  similar  manner  from  the  anhydride 
of  8-ace  tyl-n- butyl  alcohol,  CMe^Q^Q^2^>CH2.  The  velocity  of 
the  former  reaction  is  measured  by  determining  the  amount  of 
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unchanged  alcohol  after  given  intervals,  this  being  effected  by 
treatment  with  a  known  quantity  of  acetic  anhydride  dissolved  in 
pyridine,  and  final  estimation  of  unused  acetic  acid.  The  rate  of 
the  latter  reaction  is  measured  by  treating  a  known  amount  of 
the  solution  of  the  anhydride  in  methyl  alcoholic  hydrogen  chloride 
with  an  excess  of  aqueous  hydrogen  carbonate  solution,  oxidising 
the  unchanged  anhydride  with  an  excess  of  an  ethereal  solution  of 
perbenzoic  acid,  and  estimating  the  excess  of  the  latter  by  titration 
of  the  iodine  liberated  after  addition  of  potassium  iodide. 

The  velocity  of  hydrolysis  of  the  cycZoacetal  in  water  and  aqueous 
hydrochloric  acid  has  also  been  examined.  The  method  adopted 
consists  in  making  the  experimental  solutions  alkaline  with  potass¬ 
ium  carbonate  after  given  intervals  of  time  and  extracting  them 
thoroughly  with  ether.  After  removal  of  the  latter,  the  residue  is 
acetylated  with  acetic  anhydride  in  the  presence  of  pyridine.  The 
excess  of  acid  anhydride  is  destroyed  by  wrater,  the  solution  is 
exactly  neutralised  by  sodium  hydroxide,  and  the  amount  of  acetyl 
present  estimated  by  hydrolysis. 

The  aS-structure  of  the  oxygen  bridge  in  glucal  has  been  largely 
adopted  on  account  of  its  sensitiveness  towards  acids  and  the 
coloration  it  gives  with  a  pine  shaving.  Since  it  is  found  that 
these  reactions  are  also  shared  by  y-acetyl-?i-butyl  alcohol  and 
y-acetyl-ft-propyl  alcohol,  the  furoid  structure  can  no  longer  be 
regarded  as  established,  and  further  examination  of  the  ring  system 
of  glucal  and  the  related  glucosides  and  polysaccharides  is  necessary. 

H.  W. 

The  Autoxidation  of  Ethyl  Ether.  A.  M.  Clover  (J.  Amer. 
Chem.  Soc .,  1922,  44,  1107 — 1118). — Ethyl  ether  absorbs  oxygen 
from  the  air  very  slowly  at  first  with  the  formation  of  a  peroxide 
by  direct  addition.  The  rate  of  peroxidation  becomes  much  greater 
in  time  owing  to  the  catalytic  influence  of  acetaldehyde,  which  is 
formed  by  the  spontaneous  decomposition  of  the  peroxide.  To 
this  peroxide  the  author  assigns  the  constitution  0Et*CHMe*0*0H, 
which  is  most  in  accord  with  the  properties  of  the  compound. 
The  active  oxygen  content  of  the  pure  peroxide  is  approximately 
that  required  for  a  substance  formed  by  the  addition  of  one  molecule 
of  oxygen  to  one  molecule  of  ether,  half  the  added  oxygen  being 
active.  The  peroxide  is  formed  directly  by  the  action  of  oxygen 
on  ether.  It  is  volatile  and  decomposes,  especially  under  the 
influence  of  light,  with  the  formation  of  carbon  dioxide,  methane, 
acetaldehyde,  and  alcohol.  With  acidified  water,  it  reacts  yielding 
hydrogen  peroxide  quantitatively.  The  peroxide  is  acidic  in 
character.  It  is  shown  that  hydrogen  peroxide  is  not  a  primary 
product  of  the  oxidation  of  the  ether.  W.  G. 

Action  of  Dichloroethyl  Ether,  CH2Cl*CHCl*OEt,  on  the 
Mixed  Magnesium  Derivative  of  Allyl  Bromide.  R.  Lespieau 
(Bull.  Soc.  chim.,  1922,  [iv],  31,  412 — 414). — By  the  action  of 
dichloroethyl  ether  on  magnesium  allyl  bromide  in  ethereal  solution, 
€-chloro-$-ethoxy-Aa-pentene ,  CIi2Cl*CH(OEt)'CH2*CH*CH2,  b.  p. 
158 — 158*5°,  d 17  0*967,  1*44,  is  obtained  amongst  other  products, 
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the  yield  being  small.  On  bromination  it  gives  <z-chloro-&c-dibromo- 
^ethoxy pentane,  b.  p.  143 — 144°/16  mm.,  d25  1*630,  1*5115. 

W.  G. 

Hydrate  of  Ethylene  Oxide.  A.  Mazzucchelli  and  R. 
Armenante  ( Gazzetta ,  1922,  52,  i,  338—346). — Investigation  of 
the  freezing-point  diagram  of  the  system  water-ethylene  oxide 
shows  that  this  oxide  forms  only  one  hydrate,  C2H40,7H20,  m.  p. 
12*8^0*1°.  The  hydrate  forms  large,  transparent,  tabular  crystals 
or  aggregates  of  radiating  needles,  apparently  of  the  triclinic  system, 
and  exhibits  a  marked  tendency  to  give  supersaturated  aqueous 
solutions.  Its  formation  is  accompanied  by  considerable  con¬ 
traction  and  if,  as  is  usually  assumed,  the  molecules  of  ordinary 
ice  are  dimeric  and  those  of  ice  formed  under  pressures  exceeding 
2000  atmospheres  monomeric,  the  water  in  ethylene  oxide  hydrate 
exists  as  simple  molecules.  T.  H.  P. 

Organic  Derivatives  of  Selenic  Acid.  Julius  Meyer  and 
Walter  Wagner  (Ber.,  1922,  55,  [2?],  1216 — 1222). — In  continu¬ 
ation  of  their  work  on  the  similarity  of  selenic  and  sulphuric  acids 
(cf.  Meyer  and  Wagner,  this  vol.,  ii,  372),  the  behaviour  of  selenic 
acid  towards  organic  substances  has  been  examined.  Close 
analogies  are  again  found,  but  the  organic  derivatives  of  selenic 
acid  are  distinguished  by  a  much  greater  liability  to  internal 
oxidation,  whilst,  also,  selenic  acid  appears  in  some  instances  to 
exert  a  powerful  condensing  action. 

Methyl  selenate,  Me2Se04,  is  prepared  as  a  yellow  liquid,  d 25  1*652, 
n  1*4316,  by  the  action  of  methyl  iodide  on  silver  selenate.  It 
could  neither  be  caused  to  crystallise  nor  distilled  without  decom¬ 
position.  It  deposits  selenium  at  the  atmospheric  temperature. 
It  is  hydrolysed  readily  by  aqueous  acids  or  alkalis.  It  can  be 
used  as  a  methylating  agent  in  the  same  manner  as  methyl  sulphate. 
Ethyl  selenate  is  prepared  similarly;  it  has  d23  1*501,  n  1*4445. 
Propyl  selenate  could  not  be  obtained  by  the  action  of  propyl 
iodide  on  silver  selenate. 

Methyl  hydrogen  selenate  is  an  exceedingly  unstable  substance 
the  lead  and  potassium  salts  of  which  are  described ;  they  decom¬ 
pose  very  readily.  Ethyl  hydrogen  selenate  and  its  lead,  stron¬ 
tium,  and  potassium  salts  are  too  unstable  to  be  analysed.  Similar 
observations  are  recorded  with  n -propyl  hydrogen  selenate  and  its 
lead ,  strontium ,  calcium ,  and  potassium  salts. 

Potassium  phenyl  selenate,  KOSe02*OPh,  colourless  leaflets 
which  are  moderately  stable  toward  air,  is  prepared  by  the  action 
of  potassium  pyroselenate  on  a  concentrated  aqueous  solution  of 
potassium  phenoxide;  it  is  decomposed  by  hydrochloric  acid  into 
phenol  and  selenic  acid. 

The  action  of  selenic  acid  on  phenol  is  very  energetic  and  proceeds 
differently  from  that  of  sulphuric  acid.  It  was  not  found  possible 
to  isolate  a  phenolselenonic  acid  from  the  products  of  the  change, 
which  appear  to  consist  of  complex  substances  of  unknown 
constitution. 

Concentrated  selenic  acid  oxidises  aniline  with  explosive  violence ; 
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by  mixing  the  substances  in  the  presence  of  ether,  aniline  selenate 
is  obtained  as  a  very  unstable,  colourless  salt.  ti.  W. 

The  Auto-oxidation  of  Organic  Sulphur  Compounds. 

Marcel  Delepine  ( Compt .  rend.,  1922,  174,  1291 — 1293). — A  few 
further  experiments  on  the  auto-oxidation  of  organic  sulphur 
compounds  are  described  (cf.  A.,  1910,  i,  295,  545,  612;  1911,  ii, 
1061 ;  1912,  ii,  509)  in  which  it  is  shown  that  only  a  very  small 
amount  of  the  organic  vapour  is  oxidised  and  the  action  ceases 
long  before  either  the  oxygen  or  the  organic  compound  present  is 
used  up.  It  is  suggested  that  these  organic  sulphur  compounds 
act  as  their  own  anti-oxygens  (cf.  Moureu  and  Dufraisse,  this  vol., 
i,  250).  W.  G. 

The  Chlorinated  Dialkyl  Sulphides.  William  Jackson 
Pope  and  James  Leonard  Brierley  Smith  (T.,  1922,  121,  1166 — 
1170). 

The  Sulphilimines,  a  New  Class  of  Organic  Compounds 
containing  Quadrivalent  Sulphur.  Frederick  George  Mann 
and  William  Jackson  Pope  (T.,  1922,  121,  1052 — 1055). 

Bromination  of  Acids  in  the  a-Position.  Charles  Frederick 
Ward  (T.,  1922,  121,  1161—1165). 

Studies  of  the  Constitution  of  Soap  Solutions.  Sodium 
Behenate  and  Sodium  Nonoate.  Oriel  Joyce  Flecker  and 
Millicent  Taylor  (T.,  1922,  121,  1101—1109). 

The  Effect  of  High  Concentration  of  Salt  on  the  Viscosity 
of  a  Soap  Solution.  Annie  Millicent  King  (J.  Soc.  Chern. 
Ind.}  1922,  41,  147 — 148). — The  addition  of  increasing  quantities 
of  salt  to  a  solution  of  sodium  palmitate  containing  0*5  gram-mol. 
in  1  kilo,  of  water  was  accompanied  by  a  rapid  increase  in  the 
viscosity,  which,  however,  reached  a  very  decided  maximum  of 
10*5 — 10*6  C.G.S.  units  with  a  concentration  of  sodium  chloride  of 
0*5iV\  On  further  addition  of  sodium  chloride,  the  viscosity  pro¬ 
gressively  declined  to  a  value  of  1*95  at  a  salt  concentration  of 
0*88^,  at  which  point  the  liquid  commenced  to  form  two  hetero¬ 
geneous  layers  preliminary  to  the  formation  of  curd.  The  pro¬ 
gressive  addition  of  potassium  chloride  to  potassium  oleate  solution 
caused  a  similar  transition  from  a  clear,  mobile  liquid  to  a  stiff, 
transparent  jelly,  a  clear,  viscous  liquid,  and  finally  two  liquid 
layers  and  curd  separation.  It  is  evident  that  this  behaviour  is 
general  for  soap  solutions.  G.  F.  M. 

The  Co-ordination  Forms  of  Glycerides.  Ad.  Grun 
(i Oesterr .  Chem .  Ztg.,  1922,  25,  73—74;  cf.  this  vol.,  i,  420).— A 
further  reply  to  Klimont  (this  vol.,  i,  517).  H.  W. 

The  Unsaturated  Fatty  Acids  of  Egg  Lecithin.  P.  A. 

Levene  and  Ida  P.  R,olf  (J.  Biol  Chem.,  1922,  51,  507—513).— 
In  view  of  the  results  obtained  with  liver  lecithin  (cf.  this  vol., 
h  ^24),  egg  lecithin  has  now  been  investigated.  On  hydrolysis, 
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this  yields  three  unsaturated  acids,  namely,  oleic,  linolic,  and 
arachidonic.  Egg  lecithin  differs  from  liver  lecithin  in  containing 
only  a  small  proportion  of  highly  unsaturated  fatty  acids. 

E.  S. 

C18  Fatty  Acids.  IV.  A  Rearrangement  of  the  Benzilic 
Acid  Type  in  the  Aliphatic  Series.  Ben  H.  Nicolet  and 
Alfred  E.  Jurist  ( J .  Amer.  Chem.  Soc.,  1922,  44,  1136 — 1141). — 
When  0i-diketostearic  acid,  obtained  by  the  oxidation  of  Ot-di- 
hydroxystearic  acid  with  chromic  acid,  is  fused  with  potassium 
hydroxide  at  160°  0i-dihydroxystearic  acid  and  a-hydroxy-a- 
octylsebacic  acid  are  obtained.  This  is  taken  as  evidence  that 
0t-diketostearic  acid  is  an  intermediate  product  in  the  formation 
of  a-hydroxy-a-octylsebacic  acid  from  Ot- dihydroxy  stearic  acid 
by  fusion  with  potassium  hydroxide  (cf.  Le  Sueur,  T.,  1901,  79, 
1313).  This  is  probably  the  first  recognised  benzilic  acid  rearrange¬ 
ment  of  a  compound  of  the  type  R*CH2*CO*CO*CH2R'.  In  the 
fusion  of  the  diketo-acid  with  potassium  hydroxide  as  described 
above  pelargonic  and  azelaic  acids  are  also  formed  by  a  modified 
Cannizzaro  reaction. 

Methyl  Oi-diketostearate ,  m.  p.  55°,  and  ethyl  Oi-diketostearate, 
m.  p.  50°,  are  described.  W.  G. 

The  Esterification  of  Ethyl  Hydrogen  Diethylmalonate  and 
of  Diethylmalonic  Acid.  Philippe  Dumesnil  (Bull.  Soc.  chim ., 
1922,  [iv],  31,  419 — 420). — In  the  esterification  of  ethyl  hydrogen 
diethylmalonate  by  boiling  alcoholic  hydrochloric  acid,  a  certain 
amount  of  ethyl  a-ethylbutyrate  is  obtained  along  with  the  ethyl 
diethylmalonate.  In  the  esterification  of  diethylmalonic  acid  under 
similar  conditions,  only  a  small  amount  of  the  ethyl  ester  is 
obtained,  the  main  product  being  ethyl  hydrogen  diethylmalonate 
with  a  trace  of  ethyl  a-ethylbutyrate.  W.  G. 

The  Formation  of  Malic  Acid.  John  Morris  Weiss  and 
Charles  R.  Downs  ( J .  Amer.  Chem.  Soc.,  1922,  44,  1118 — 1125). — 
A  preliminary  study  of  the  equilibrium  between  maleic,  fumaric, 
and  mafic  acids  in  aqueous  solutions  over  the  temperature  range 
140 — 200°.  At  the  lower  temperature,  in  aqueous  solution,  an 
equilibrium  exists  among  the  three  acids,  but  at  the  higher  tem¬ 
perature  maleic  acid  substantially  disappears  and  the  equilibrium 
is  between  fumaric  acid  and  i- malic  acid.  Further,  at  the  higher 
temperature  approximately  the  same  end-point  is  reached  whether 
starting  with  maleic,  fumaric,  i-malic,  or  Z-malic  acid.  Malic 
acid  does  not  appear  to  be  necessarily  an  intermediate  product 
in  the  transformation  of  maleic  acid  to  fumaric  acid.  By  simple 
boiling  at  atmospheric  pressure,  malic  acid  solutions  are  practically 
unchanged. 

For  the  detection  of  small  amounts  of  maleic  acid  in  mixtures 
with  fumaric  and  malic  acids,  the  solution  is  saturated  with  respect 
to  fumaric  acid  at  25°,  and  then  the  maleic  acid  is  converted  into 
fumaric  acid  by  the  addition  of  bromine  and  under  the  influence 
of  the  light  from  a  mercury  vapour  quartz  lamp.  The  solution 
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is  again  brought  to  25°  and  well  stirred,  and  the  amount  of  fumarie 
acid  separating  is  estimated.  W.  G. 

The  Configuration  of  the  Simple  a-Hydroxy-acids.  Karl 
Freudenberg  and  Fritz  Brauns  ( Ber .,  1922,  55,  [B],  1339 — 
1352). — It  has  been  shown  by  Freudenberg  (A.,  1914,  i,  924)  that 
Z-malic  acid  is  configurationally  related  to  d-glyceric  and  d-lactic 
acids  in  the  grouping  -CH(0H)*C02H.  Since,  further,  the  relation¬ 
ship  of  tartaric  acid  to  dextrose  has  been  established,  it  is  only 
necessary  to  effect  a  definite  transformation  of  tartaric  acid  to 
malic  acid  in  order  to  complete  the  steric  series  of  a-hydroxy-acids. 
The  reduction  of  d-tartaric  acid  to  d-malic  acid  has  been  effected 
previously,  but  the  yields  are  minimal  and  the  conditions  are 
such  that  a  Walden  inversion  might  readily  occur.  The  relation¬ 
ship  of  the  two  acids  is,  however,  placed  beyond  doubt  in  the 
following  manner. 

Methyl  d-tartrate  is  converted  by  a  slight  excess  of  acetyl 
chloride  in  the  presence  of  methyl  acetate  into  methyl  acetyl-d- 
tartrate ,  m.  p.  83 — 84°,  [a]»  -f  7-40°  in  aqueous  solution.  The 
latter  is  transformed  by  thionyl  chloride  in  the  presence  of  dry 
chloroform  and  anhydrous  pyridine  into  methyl  acetyl  chloro- 
malate,  [a]^  -f-  3T°,  which  is  probably  stereochemically  not  quite 
uniform  by  reason  of  a  partial  inversion  at  the  halogenated 
carbon  atom.  The  ester  is  hydrolysed  at  the  atmospheric  tem¬ 
perature  by  a  saturated  solution  of  hydrogen  chloride  in  methyl 
alcohol  (96%)  and  subsequently  by  aqueous  hydrochloric  acid 
(d  1*19),  after  which  the  aqueous  solution  of  the  acid  is  allowed 
to  remain  in  contact  with  a  zinc  rod  wrapped  with  a  platinum 
wire  until  combined  chlorine  can  no  longer  be  detected.  After 
purification  through  the  lead  salt,  crystalline  d -malic  acid  is 
obtained  in  80%  yield.  It  has  yeuow  +  2-18°  in  water 

(8*1%)  —  1-84°  in  water  (54-5%),  +  5-90°  in  acetone  and  -f*  30-60° 
in  pyridine,  these  values  being  in  close  harmony  with  those  of 
l- malic  acid  quoted  in  the  literature  for  the  sodium  D-line.  The 
acid  is  identified  further  by  conversion  into  the  bisphenylhydrazide 
and  amide. 

The  communication  also  contains  a  theoretical  discussion  of 
the  regularities  in  steric  series,  the  configuration  systems  of  the 
simple  hydroxy- acids  and  the  monoses,  and  their  mutual  relation¬ 
ships,  for  details  of  which  the  original  must  be  consulted. 

H.  W. 

Sativic  Acid.  Erich  Reinger  (Ber.  deut .  Pharm.  Ges .,  1922, 
32,  124 — 131). — The  progressive  elimination  of  hydroxyl  groups 
from  sativic  acid  (tetrahydroxystearic  acid)  prepared  by  the 
oxidation  of  linoleic  acid,  was  carried  out  by  heating  the  acid 
with  60%  sulphuric  acid  whereby  1  mol.  of  water  was  eliminated, 
and  the  unsaturated  acid  produced  was  converted  by  hydro¬ 
genation  into  trihydroxystearic  acid.  By  repeating  the  operation 
with  this  acid,  a  dihydroxy-unsaturated  acid  and  finally  dihydroxy- 
stearic  acid  were  obtained,  from  which  a  monohydroxy-unsaturated 
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acid  and  monohydroxj^stearic  acid  were  prepared.  The  consti¬ 
tution  of  each  of  the  unsaturated  acids  was  determined  by  an 
examination  of  their  oxidation  products,  and  that  assigned  by 
Eckert  (A.,  1917,  i,  317)  to  sativic  acid,  based  on  the  products 
obtained  from  it  by  the  action  of  an  oxidising  alkali  fusion,  was 
confirmed,  namely 

CH3-[CH2]4-CH(0H)-CH(0H)-CH2*CH(0H)-CH(0H)-[CH2]7*C02H. 
The  position  of  the  double  bonds  in  linoleic  acid  follows  accordingly. 
The  preparation  and  properties  of  the  following  substances  are 
described  :  Trihydroxy- unsaturated  acid ,  C18H3405,  prepared  by 
the  elimination  of  1  mol.  of  water  from  sativic  acid,  a  thick,  dark 
yellow  oil  of  unpleasant  odour  which  is  converted  by  oxidation 
into  the  lactone  of  a  trihydroxydecoic  acid  and  by  hydrogenation 
into  lAg-trihydroxystearic  acid,  a  solid,  white  substance,  m.  p. 
134 — 135°;  from  which  the  dihydroxy- unsaturated  acid ,  C18H3404, 
was  obtained  as  a  reddish -yellow  oil.  On  oxidation,  this  substance 
gave  azelaic  acid  as  one  of  its  degradation  products,  and  on  hydro¬ 
genation  it  was  converted  into  A/z-dihydroxystearic  acid,  identical 
with  that  obtained  by  Hartley  from  liver  and  heart  fat  (J.  Physiol ., 
1909,  38,  353).  The  further  elimination  of  water  from  this 
dihydroxystearic  acid  was  achieved  by  heating  with  sulphuric-acetic 
acid,  and  the  hydrogenation  of  the  product  gave  the  already  known 
A-hydroxystearie  acid,  m.  p.  80°.  G.  F.  M. 

A  Property  of  Ethyl  Tartrate.  Thomas  Stewart  Patterson 
(T.,  1922,  121,  1042 — 1044). 

Racemic  Acid  in  Solution.  Stuart  Wortley  Pennycuick 
(J.  Amer .  Chem.  Soc .,  1922,  44,  1133 — 1136). — The  author  has 
measured  the  interfacial  tensions  between  aqueous  solutions  of 
(a)  cZ-tartaric  acid,  (b)  Z-tartaric  acid,  and  (c)  racemic  acid  and  the 
following  inert  liquids  :  toluene,  paraffin,  and  a  solution  of  camphor 
in  benzene.  The  results  show  that  there  is  no  measurable  difference 
in  interfacial  tension  against  the  several  inert  liquids  between 
the  d-  and  the  Z-acid,  but  the  curve  for  the  racemic  acid  shows  a 
marked  divergence  from  that  of  the  active  acids.  These  results 
point  to  the  existence  in  solution  of  the  racemic  acid  molecule.  As 
the  dilution  increases,  the  curves  indicate  an  increasing  dissociation 
of  the  racemic  acid  into  the  d -  and  Z-forms.  W.  G. 

Some  Transformations  of  Ethyl  y-Bromo-ay-dicarboxy- 
glutaconate.  Franz  Faltis  and  Carla  Ruiz  de  Roxas 
(Monatsh.}  1921,  42,  459—^70). — It  was  hoped  that,  by  removing 
hydrogen  bromide  from  the  y-bromo-ay-dicarboxyglutaconic 
ester  prepared  by  Guthzeit  and  Hartmann  (A.,  1910,  i,  386) 
it  would  be  possible  to  obtain  ethyl  allenetetracarboxylate, 
C(C02Et)2ICIC(C02Et)2.  This  hope  was  not  realised,  but  a  number 
of  new  products  were  obtained.  The  bromo-compound  was 
prepared  by  brominating  the  copper  salt  of  ethyl  dicarboxyglutacon- 
ate  in  chloroform  solution.  The  bromodicarboxyglutaconic  ester 
decomposes  slowly  when  heated  on  the  water-bath.  Attempts  to 
remove  hydrogen  bromide  by  heating  the  compound  with  diethyl- 
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aniline  (method  of  Crossley  and  Le  Sueur)  were  unsuccessful.  When 
distilled  in  a  vacuum,  bromodicarboxyglutaconic  ester  decomposed 
into  ethyl  bromide  and  a  lactonic  compound  which  was  proved  to 
be  triethyl  y -hydroxy- ay -dicarboxyglutaconolactone, 

C0^>c(c°2Et), 

It  distils  at  212 — 216°/16  mm.  as  a  green,  fluorescent  oil,  crystal¬ 
lising  in  star-shaped  crystals,  m.  p.  28 — 30°.  In  its  intense 
fluorescence  it  resembles  the  structurally  similar  methylamino- 
citraconic  methylimide  and  ethyl  aminocyanofurancarboxylate, 
the  only  other  known  fluorescent  aliphatic  compounds.  When 
the  lactone  is  treated  with  alcoholic  potassium  hydroxide  or 
potassium  ethoxide,  the  lactone  ring  is  not  ruptured,  but  a  carb- 
ethoxyl  group  is  split  off  with  a  molecule  of  carbon  dioxide  and  the 
enol  potassium  salt  of  diethyl  y -hydroxy- cc-carboxyglutaconolactone 
C0-C(C02Et). 

0*CH(C0  Ety  It  forms  a  copper  salt,  lustrous, 

orange  needles,  losing  water  of  crystallisation  at  105°,  m.  p.  195° 
(decomp.).  When  ethyl  bromodicarboxyglutaconate  is  treated 
with  potassium  ethoxide,  it  appears  to  behave  in  a  similar  manner 
to  the  above  lactonic  ester,  losing  a  carbethoxy-group  and  carbon 
dioxide  and  leaving  a  product  which  gives  an  intense  bluish- violet 
coloration  with  ferric  chloride,  and  forms  a  green  copper  salt 
containing  bromine.  E.  H.  R. 


Steric  Transformations  with  a-Sulphonedialiphatic  Acids. 

R.  Ahlberg  (Ber.,  1922,  55,  [5],  1279 — 1281). — A  preliminary 
communication  due  to  the  recent  publication  by  Fitger  (this  vol., 
i,  107,  108). 

The  same  a-sulphonedibutyric  acid,  S02(CHEt*C02H)2,  m.  p. 
152°,  is  obtained  by  the  oxidation  of  meso-,  r-,  or  optically  active 
a-thiodibutyric  acids  with  potassium  permanganate.  The  experi¬ 
ments  with  l- a-thiodibutyric  acid,  however,  prove  that  a  certain 
amount  of  optically  active  a-sulphonedibutyric  acid  exists  in  the 
freshly  oxidised  solution  which  becomes  inactive  in  the  course  of 
a  few  hours.  Preliminary  experiments  show  that  the  a-sulphone¬ 
dibutyric  acid,  m.  p.  152°  (which  is  thus  proved  to  be  the  racemic 
form),  can  be  resolved  into  its  optical  components  by  brucine  in 
aqueous  solution ;  the  £-acid  undergoes  auto-racemisation  when 
dissolved  in  water,  the  undissociated  acid  being  affected  more 
slowly  than  its  ions. 

Similar  results  are  obtained  with  a-sulphonedi  isovaleric  acid, 
which,  however,  is  rather  more  stable  optically  than  its  lower 
homologue.  H.  W. 

Preparation  of  Formaldehyde  or  its  Polymerides  from 
Mixtures  of  Carbon  Monoxide  and  Hydrogen.  Ernest 
Joseph  Lush  (Brit.  Pat.  180016). — When  mixtures  of  carbon 
monoxide  and  hydrogen  in  suitable  proportions  such  as  may  be 
obtained  by  the  purification  of  “  suction  gas  ”  or  water  gas,  are 
passed  rapidly  over  catalysts  prepared,  preferably,  from  a  mixture 
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of  4  parts  of  nickel,  1  part  of  copper,  and  5  parts  of  alumina,  large 
quantities  of  formaldehyde  or  its  polymerisation  products  are 
formed,  and  the  residual  gas  consists  mainly  of  methane  and 
hydrogen.  The  gas  is  preferably  forced  through  the  catalyst  at 
an  initial  temperature  of  300—400°,  under  10  atmos.  pressure, 
at  such  a  velocity  as  to  ensure  that  the  temperature  does  not  fall 
below  160 — 180°  on  leaving  the  catalyst.  To  promote  rapid  cooling 
thereafter,  the  high-pressure  gas  is  allowed  to  issue  from  a  small 
constriction  and  is  then  led  into  water  scrubbers  to  remove  the 
formaldehyde.  In  order  to  restore  the  activity  of  the  catalyst, 
steam  is  blown  through  periodically,  or,  alternatively,  it  may  be 
mixed  with  the  compressed  gases.  G.  F.  M. 

Conversion  of  Active  Glyceraldehyde  into  Active  Glyceric 

Acid.  A.  Wohl  and  It.  Schellenberg  (Ber.,  1922,  55,  [ B ], 
1404 — 1408). — d-Glyceraldehydedimethylacetal,  [a]1^  +  21-2°  in 
aqueous  solution,  is  hydrolysed  by  aqueous  N /10- sulphuric  acid 
and  the  solution  is  oxidised  with  yellow  precipitated  mercuric  oxide 
in  the  presence  of  barium  hydroxide.  A  dextrorotatory  barium 
glycerate,  having  [a]}>  +  8-45°  in  aqueous  solution  is  thereby 
obtained.  Since  the  active  glyceric  acids  rotate  in  the  opposite 
sense  to  their  salts  it  follows  that  d-glyceraldehyde  is  genetically 
related  to  Z-glyeeric  acid.  H.  W. 

Bisulphite  Compounds  of  Oximinoketones  and  Glyoximes. 

C.  Gastaldi  and  G.  Braunizer  ( Gazzetta ,  1922,  52,  i,  307 — 316). — 
The  action  of  sodium  hydrogen  sulphite  on  chloroximinoacetone 
yields  :  (1)  a  compound,  C3H505NClSNa,  which  loses  the  S03Na 
group  quantitatively  as  sulphurous  acid  when  heated  with  dilute 
hydrochloric  acid.  This  behaviour  is  that  of  bisulphite  compounds 
having  the  S03Na  group  united  to  a  carbon  atom,  so  that  the  formula 
of  the  above  compound  is  probably  S02Na*0*CMe(0H)*CCL#N0H ; 
(2)  a  compound  which  results  from  further  action  of  the  sodium 
hydrogen  sulphite  and  subsequent  decomposition,  crystallises  in 
cubes,  and  is  free  from  nitrogen  and  chlorine.  This  compound  has 
not  been  obtained  pure,  but  when  treated  with  phenylhydrazine  in 
dilute  acetic  acid,  it  yields  a  compound,  C9H9Q2N3,  which  is  reduced 
by  sodium  amalgam  to  phenylhydrazineacetic  acid,  ammonia,  and 
aniline,  and  hence  appears  to  be  2-phenyl-l  :  3-dihydro-l  :  2  :  3- 
triazole-4-carboxylic  acid ;  under  similar  conditions,  2-phenyl- 
1:2:  3-triazole-4-carboxylic  acid  (cf.  Pechmann,  A.,  1891,  1112) 
yields  phenylhydrazineacetic  and  hydrocyanic  acids. 

Thus,  the  action  of  sodium  hydrogen  sulphite  on  oximino¬ 
ketones  (cf.  A.,  1921,  i,  602)  is  exerted  principally  on  the  group 

•  • 

ICINOH,  transforming  this  into  the  group  S02Na*C*NH*OH,  and 
hence  yielding  a  derivative  of  hydroxylamine.  In  a  further  stage 
of  the  action,  another  molecule  of  sodium  hydrogen  sulphite  reacts, 
with  formation  of  compounds  derivable  from  either  ammonia  or 
aminosulphonic  acid, 

S02Na-C-NH-0H+NaHS03  — >  S02Na-C-NH-S03lSra+H20. 

An  analogous  reaction  occurs  with  carbonyl  compounds  and  with 
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certain  unsaturated  compounds  having  a  double  linking  between 
two  carbon  atoms.  It  may  be  that  the  same  reaction  applies  to 
compounds  with  a  double  linking  between  oxygen  and  nitrogen 
and  that  the  interaction  of  nitrous  acid  and  sodium  hydrogen 
sulphite  may  be  explained  by  assuming  that  the  *NIO  group  of  the 
acid  behaves  similarly  to  the  ICIO  of  carbonyl  compounds,  the 
JOIN*  of  oximinoketones,  and  the  ICICI  of  some  unsaturated  com¬ 
pounds,  so  that  the  initial  product  is  hydroxylaminohydroxysul- 
phonic  acid,  S03Na*N(0H)2 ;  from  the  latter,  by  further  action  of 
one  or  two  molecules  of  sodium  hydrogen  sulphite,  hydroxylamine- 
disulphonic  and  the.  so-called  nitrilosulphonic  acids  would  result. 
An  analogous  interpretation  may  be  .given  to  the  formation  of  the 
compound  K2S03,2N0,  to  which  Raschig  ascribes  the  structure 
K0-N(lSr0)*S03K. 

The  compound  S02Na*0,CMe(0H)*CClIN0H  forms  small,  colour¬ 
less  rhombohedra  and  decomposes  when  either  dissolved  in  water 
or  exposed  to  the  air. 

The  acid  C9H902N3  (see  above)  is  obtained  in  colourless  needles 
containing  benzene  of  crystallisation,  and  when  freed  from  benzene 
has  m.  p.  178 — 179°  (evolution  of  carbon  dioxide). 

The  analogous  acid ,  C9H802N3Br,  obtained  when  ^-bromophenyl- 
hydrazine  is  used  in  place  of  phenylhydrazine,  forms  pale  yellow, 
lustrous  laminae,  m.  p.  185°  (evolution  of  carbon  dioxide). 

The  compound  S02Na*0*CMe(CHIN0H)*NH*S03Na,  and  the 
corresponding  potassium  compound,  obtained  when  methylglyoxime 
is  treated  with  sodium  (potassium)  hydrogen  sulphite  solution 
saturated  with  sulphur  dioxide,  form  colourless  needles  containing 
water  of  crystallisation,  give  yellow  solutions  in  dilute  alkali 
hydroxide  solutions,  and  do  not  yield  insoluble  compounds  with 
nickel  salts.  When  treated  with  phenylhydrazine,  they  give 
methylglyoxal  phenylosazone,  and  when  heated  with  10%  sulphuric 
acid  solution,  small  proportions  of  oximinoacetone. 

When  the  sodium  hydrogen  sulphite  compounds  of  oximino¬ 
ketones  and  of  methylglyoxime  are  hydrolysed  by  means  of  10% 
hydrochloric  acid,  the  S03Na  group  united  to  carbon  is  eliminated 
as  sulphurous  acid,  and  that  united  to  nitrogen  as  sulphuric  acid. 
Since  these  reactions  are  almost  quantitative,  the  proportions  of  the 
SOoNa  group  combined  in  the  two  ways  may  be  estimated. 

T.  H.  P. 

Dioximes.  II.  G.  Ponzio  and  G.  Ruggeri  ( Gazzetta ,  1922, 
52,  i,  289 — 301 ;  cf.  this  vol.,  i,  17). — If,  in  accordance  with  the 
Hantzsch -Werner  hypothesis,  the  isomerism  of  the  a-dioximes  is 
attributed  to  the  different  relative  positions  occupied  in  space 
by  the  two  hydroxyl  groups,  the  properties  of  methylacetylglyoxime 
(dimethyltriketone  a-dioxime)  not  only  indicate  no  choice  between 
the  four  possible  configurations,  but  fail  also  to  explain  the  behaviour 
of  this  compound  towards  nitrogen  tetroxide.  Indeed,  whereas 
the  latter  dehydrogenates  a-dioximino-derivatives, 

N  OH  ICR  'CR'  IN  OH, 

giving  the  corresponding  peroxides  (furoxans),  R*C2N202*R',  it 

z*  2 
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converts  methylacetylglyoxime  into  a  keto-i/f-nitroleoxime,  namely, 
a-oximino-P-i//-nitrole-y-ketopentane,  N0H!CMe*CAc!N203.  Hence 
the  two  oximino -groups  of  methylacetylglyoxime  are  not  equivalent 
and  as  a  similar  phenomenon  is  encountered  with  other  a -dioximes, 
but  only  for  one  form  of  them,  there  can  be  no  question  in  this 
case  of  geometrical  isomerism. 

Three  configurations  are  possible  for  a-oximino-P-i/'-nitrole-y- 
ketopentane  according  as  the  structure  of  the  N203  group  is  repre¬ 
sented  by  :C(N0)-N02,  :C:N-0-N02,  or  :C:N0-N02.  When  this 
compound  is  treated  with  aqueous  ammonia,  it  gives  rise  to  methyl- 
aminogly oxime,  which  is  probably  formed  as  the  result  of  the  follow¬ 
ing  reactions  :  (1)  The  hydrolysis,  0H*N!CMe*C(N0)(N02)*C0*CH3  + 
H20  ->  0H-N:CMe-CH(N0)-N02+CH3-C02H;  (2)  the  isomeris¬ 
ation,  — >  0H*NICMe*C(N02)IN*0H,  and  (3)  substitution  of  the 
nitro-group  of  the  methylnitroglyoxime  by  the  amino-group, 
N0H:CMe-C(N02):N0H  +NH3-h*  NOH:CMe-C(NH2):NOH  +HN02. 
The  first  of  these  reactions  has  been  already  observed  with  the 
amylketo-^-nitrole,  N203ICEtAc,  which  yields  propylnitrolic  and 
acetic  acids  when  treated  with  potassium  hydroxide  solution 
(Ponzio,  A.,  1899,  i,  667).  The  third  stage,  replacement  of  a 
nitro-  by  an  amino-group  by  the  action  of  ammonia,  is  very  common 
with  aromatic  polynitro- derivatives,  and  is  met  also  in  the  con¬ 
version  of  phenylnitroformaldehyde  arylhydrazones  into  the  corre¬ 
sponding  hydrazidines, 

N02-CPh:N-NHAr+NH3  NH2-CPh:N-NHAr+HN02 
(Ponzio,  A.,  1910,  i,  443,  699).  Further,  the  compound  obtained 
when  a-oximino-p-i^-nitrole-y-ketopentane  is  treated  with  ammonia 
is  identical  with  the  one  formed  by  replacement  of  the  chlorine 
atom  of  chloromethylglyoxime  by  the  amino-group, 

NOH:CMe-CCl!NOH+NH3  ->  NOH:CMe-C(NH2)!NOH, 
and  is  undoubtedly  methylaminoglyoxime,  which  is  both  an  a-di- 
oxime  and  a  primary  amine. 

Acetylmethylglyoxime  forms  a  diacetyl  derivative,  an  internal 
anhydride,  and  a  trioxime,  and  may  be  regarded  as  an  equilibrated 
mixture  of  the  tautomeric  nitroso-oxime,  NOH!CMe*CHAc*NO, 
and  a-dioxime,  NOH.’CMe*CAc!NOH.  The  first  of  these  formulae 
indicates  how  the  action  of  nitrogen  peroxide  may  yield  a-oximino- 
p-nitroso-p-nitro-y-ketopentane,  whilst  the  second  explains  (1)  the 
acetylation  by  the  action  of  acetic  anhydride  in  the  cold  to  a 
compound  which,  when  heated,  loses  a  molecule  of  water  and  forms 

acetylmethylfurazan,  3  y  — ►  3  U  ^  U  +  H2°> 


3  II  II 

N-O-N 


and  (2)  the  formation,  by  the  action  of  hydro xylamine,  of  dimethyl- 
triketonetrioxime,  NOH!CMe*C(NOH)*CMe!NOH,  in  which,  as  will 
be  shown  later,  three  oximino-groups  undoubtedly  exist.  Thus,  it 
must  be  assumed  that  the  hydrogen  atom  of  the  p -oximino -group 
is  mobile  and  may  migrate  from  the  oxygen  to  the  carbon  with 
consequent  isomerisation  of  the  group  NOHIC*C!NOH  into 

noh:c-ch-no.  1 

The  p-oximic  group  of  acetylmethylglyoxime  is  the  one  which 


ORGANIC  CHEMISTRY. 


i.  629 


pre-exists  in  oximinoacetylacetone  (dime thy ltriketone  p-monoxime), 
from  which  the  dioxime  is  formed  by  the  action  of  hydroxylamine. 
If  it  is  assumed  that  the  oximic  hydrogen  of  oximinoacetylacetone 
also  is  mobile  and  may  migrate  from  the  oxygen  to  the  carbon, 
NOH.*CAc2  NOCHAc2,  it  is  possible  easily  to  explain  its  con¬ 
version  into  derivatives  of  4-nitrosopyrazole,  hrx^’  by 

JNxi'CH 


treatment  with  hydrazine,  phenylhydrazine,  semicarbazide,  etc. 
(cf.  Wolff,  Bock,  Lorentz,  and  Trappe,  A.,  1903,  i,  210;  Sachs 
and  Alsleben,  A.,  1907,  i,  356).  Thus,  if  oximinoacetylacetone 
behaves  as  ay-diketo-P-nitrosopentane,  the  action  of  hydrazine 
should  yield  the  hydrazone,  the  latter  then  losing  the  elements 
of  water  according  to  the  scheme  : 


ch3*c- 


II 

N-NH 


— C-NO 

H 


H  0 


CH.-C - C-NO 

6  I  I  II 

N-NH-CMc 


CMe 


giving  4-nitroso-3  :  5-dimethylpyrazole. 

Acetylmethylglyoxime,  best  prepared  by  treating  oximino¬ 
acetylacetone  in  the  cold  with  the  theoretical  proportion  of 
hydroxylamine  hydrochloride  and  with  sodium  acetate  in  highly 
concentrated  aqueous  solution,  forms  elongated  laminae,  often 
rectangular  and  sometimes  united  in  pennate  aggregates,  m.  p. 
141°  (decomp.),  and  dissolves  in  concentrated  sulphuric  acid  with 
an  emerald-green  coloration  and  in  sodium  hydroxide  solution 
without  coloration.  The  low  melting  point,  128°,  given  by  Wolff 
is  due  to  the  fact  that  the  compound  undergoes  alteration  when 
heated  with  water  or  with  an  organic  solvent  containing  water. 
In  aqueous  solution,  it  does  not  attack  nickel,  cobalt,  copper,  or 
iron,  or  react  with  salts  of  these  metals.  Its  diaceiyl  derivative, 
C9Hi205N2,  forms  white  prisms,  m.  p.  77 — 78°,  and  yields  methyl- 
acetylfurazan  when  heated  with  water. 

oL-Oximino-$-\l/-nitrole-y-ketopenta?ie)  C5H705N3,  crystallises  in 
white  prisms,  m.  p.  102 — 103°  (decomp.),  and  dissolves  without 
coloration  in  cold  concentrated  sulphuric  acid,  giving  a  solution 
from  which  it  is  precipitated  on  addition  of  water.  It  is  stable 
in  the  air,  but  decomposes  rapidly,  with  evolution  of  nitrous  fumes, 
when  kept  in  a  closed  vessel.  Even  weak  bases  hydrolyse  it  with 
rupture  of  the  carbon  atom  chain  between  the  \j/~ nitrolic  and 
carbonyl  groups ;  the  first  products  are  acetic  acid  and  methyl- 
nitroglyoxime,  these  then  undergoing  further  changes,  the  nature 
of  which  varies  with  the  base  used.  When  treated  in  aqueous 
suspension  with  silver  carbonate,  it  yields  carbon  dioxide  and 
silver  nitrite. 

Aminomethylgly  oxime,  NOH!CMe*C(NH2)INOH,  prepared  by 
treating  the  preceding  compound  with  aqueous  ammonia  and 
purified  by  precipitation  of  its  nickel  derivative  and  removal  of 
the  nickel  from  the  latter  as  potassium  nickelocyanide,  forms 
white  needles  or  lamime,  m.  p.  183 — 184°  (partial  sublimation), 
and  kf  aqueous  solution  attacks  nickel,  cobalt,  iron,  and  copper, 
slowly  at  the  ordinary  temperature  and  rapidly  at  about  100°. 
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The  nickel  salt,  (C3H602lSl3)2Ni,H20,  forms  orange-red  laminae  and 
becomes  anhydrous  at  130°.  The  dibenzoyl  derivative,  C16H15Q4N3, 
crystallises  in  white  needles,  m.  p.  206°.  The  hydrochloride , 
C3H702N3,HC1,  forms  white  prisms,  m.  p.  170°  (evolution  of  gas). 

Acetylmethylfurazan,  C5H602N2,  forms  a  colourless  liquid  with  a 
suffocating  odour,  heavier  than  water,  b.  p.  154-5° /742- 8  mm., 
and  yields  methylfurazanearboxylic  acid  when  oxidised  with 
permanganate.  The  oxime ,  C5H7021S[3,  crystallises  in  white  laminae, 
m.  p.  86°,  and  forms  an  acetyl  derivative,  C5H6ON2!NOAc,  crystal¬ 
lising  in  long,  white  needles,  m.  p.  60 — 61°,  and  a  benzoyl  derivative, 
Ci2Hu03N3,  crystallising  in  white  prisms,  m.  p.  120 — 121°.  The 
hydrazone ,  C5H6ON2!N*NH2,  forms  white  prisms,  m.  p.  120°,  with 
previous  softening,  the  phenylhydrazone ,  CuH12ON4,  straw-coloured 
needles,  m.  p.  117°,  and  the  semicarbazone,  C6H902N5,  white 
prisms,  m.  p.  232°. 

Dimethyltriketonelrioxime  ( $y&4rioximino  pentane), 
NOH:CMe-C(:NOH)*CMe:NOH, 

the  first  compound  of  its  class,  purified  by  means  of  its  nickel 
compound,  forms  white  prisms,  m.  p.  175°  (decomp.),  dissolves  in 
concentrated  sulphuric  acid  and  in  alkali  hydroxide  solutions 
without  coloration,  and  in  aqueous  solution  readily  attacks  compact 
nickel,  cobalt,  copper,  and  iron.  Under  the  action  of  acetic 
anhydride  and  fused  sodium  acetate,  the  p-oximino -group  undergoes 
acetylation,  whilst  the  other  two  oximino -groups  unite  with  loss 
of  water,  the  resulting  compound  being  the  acetyl  derivative  of 


methylacetylf urazanoxime,  q  C  UMe  !NO  Ac . 


The  nickel  salt, 


(C5H803N3)2Ni,  crystallising  in  orange-red  prisms  or  needles,  turns 
brown  without  melting  at  about  260°,  and  dissolves  in  alkali 
hydroxide  or  ammonia  solution,  giving  an  orange-red  solution;  it 
is  of  the  type  of  compounds  considered  by  Tschugaev  (A.,  1905,  i, 
743;  1908,  i,  554;  T.,  1914,  105,  2187)  as  characteristic  of  the 
so-called  syn-forms  of  the  a-dioximes,  being  derived  from  two 
molecules  of  the  trioxime  by  replacement  of  two  atoms  of  oximinic 
hydrogen  by  an  atom  of  nickel.  Other  a  py -trioximes  yield  analogous 
nickel  derivatives.  The  tribenzoyl  compound,  C26H2106N3,  forms 
white  prisms,  m.  p.  191 — 192°.  T.  H.  P. 


Croconic  Acid  and  Leuconic  Acid.  B.  Homolka  ( Ber ., 
1922,  55,  [B],  1310 — 1311). — Leuconic  acid  is  hydrolysed  by  cold, 
aqueous  sodium  carbonate  solution  to  glyoxal  and  sodium  mes- 

CO'CO 

oxalate,  whereby  its  constitution,  i  ^  ]^>CO,  is  established.  The 

coco 


position  of  the  two  hydroxyl  groups  in  croconic  acid  remains 
undecided.  H.  W. 


The  Preparation  of  Pure  Galactose.  G.  Mougne  ( Bidl . 
Soc .  Chim.  Biol.,  1922,  4,  206 — 208). — When  prepared  by  Clark’s 
method  (A.,  1921,  i,  647),  galactose  is  probably  contaminated  with 
dextrose.  In  the  method  described,  dextrose  is  removed  from 
the  mixed  monosaccharoses  obtained  by  the  hydrolysis  of  lactose 
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by  fermentation  with  top  yeast.  The  galactose,  which  is  un¬ 
attacked,  is  recrystallised  from  75%  alcohol.  E.  S. 

The  Action  of  Ammonia  and  of  Amino-compounds  on 
Reducing  Sugars.  I.  The  Action  of  Ammonia  on  Dextrose 
and  Laevulose.  Arthur  It.  Ling  and  Dinshaw  Rattonji  Nanji 
(J.  Soc.  Chem.  Ind .,  1922,  41,  151 — 155t). — Dextrose  unites  with 
ammonia  at  35°  to  form  an  additive  compound,  glucose-ammonia , 
C6Hi2065NH3,  probably  OH-CH2-[CH*OH]4-CH(OH)-NH2,  analogous 
to  aldehyde-ammonia,  which  can  be  isolated  as  a  pale  amber- 
coloured,  friable  mass  by  evaporating  the  solution  in  a  vacuum 
at  a  temperature  not  exceeding  37 — 38°.  It  is  extremely  hygro¬ 
scopic,  and  even  in  the  solid  state  gives  off  ammonia.  It  reduces 
alkaline  copper  and  silver  solutions  in  the  cold  with  the  formation 
of  a  mirror.  In  solution,  it  is  dissociated,  for  the  specific  rotatory 
power  is  the  same  as  that  of  the  sugar  freed  from  ammonia.  An 
aqueous  solution  of  the  sugar  was  obtained  from  glucose-ammonia 
by  aspirating  air  through  it.  The  sugar  could  not  be  crystallised, 
but  it  reduced  potassium  permanganate  in  the  cold,  which  has 
been  shown  to  be  a  property  of  the  so-called  y-glucose.  Its  specific 
rotatory  power  [a]D+4-4°,  and  it  was  shown  to  be  a  mixture  of 
aldose  and  ketose  in  equilibrium,  the  point  of  equilibrium  being 
changed  according  to  the  reaction  of  the  solution,  and  in  A/4 
hydrochloric  acid  100%  aldose  is  present.  Laevulose  when  treated 
with  ammonia  is  partly  converted  into  aldose  and  this  unites  with 
ammonia,  the  solution  behaving  in  every  way  similarly  to  the 
product  from  dextrose.  When  the  ammonia  is  removed  from  the 
solution  a  similar  mixture  of  aldoses  and  ketoses  in  equilibrium  is 
obtained.  G.  F.  M. 

Preparation  of  Complex  Iron  Compounds  of  the  Phosphoric 
Esters  of  Higher  Aliphatic  Polyhydroxyl  Compounds. 

Earbenfabriken  vorm.  F.  Bayer  &  Co.  (D.R.-P.  338735;  from 
Chem.  Zentr.y  1921,  iv,  1223). — Phosphoric  esters  of  polyhydroxyl 
compounds  are  treated  with  iron  compounds  in  the  presence  of 
alkalis.  The  calcium  salt  of  laevulose  diphosphoric  acid  by  reaction 
with  oxalic  acid,  sodium  hydroxide,  and  ferric  chloride  gives  the 
normal  iron  salt  of  the  ester,  a  white  powder  insoluble  in  water. 
By  the  action  of  33%  sodium  hydroxide  solution  on  the  normal 
salt,  a  deep  reddish-brown  solution  is  obtained,  from  which,  after 
the  addition  of  95%  ethyl  alcohol,  the  complex  iron  salt  separates 
as  a  dark  brown  oil  which  may  be  obtained  as  a  dark  brown  powder 
by  agitation  with  absolute  alcohol.  It  contains  phosphorus  6*26%, 
sodium  11*48%,  and  iron  15*12%.  The  complex  iron  salt  of  lsevu- 
lose-monophosphoric  acid  is  a  brown  powder  containing  phosphorus 
5*27%,  sodium  9*87%,  and  iron  14-11%.  The  complex  iron  salt 
of  sucrose  monophosphoric  acid  contains  phosphorus  4*89%, 
sodium  4-01%,  and  iron  12*21%.  The  complex  iron  salt  of  mannitol 
monophosphoric  acid  contains  phosphorus  3*82%,  sodium  11*40%, 
and  iron  20*83%.  The  compounds  are  slightly  soluble  in  water 
with  alkaline  reaction.  Phosphorus  is  in  organic  combination. 
The  products  have  therapeutic  uses.  G.  W.  R. 
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Chemistry  of  Starch.  V.  Methyl  and  Acetyl  Products  of 
the  “  Polyamyloses."  Hans  Pringsheim  and  Walter  Persch 
( Ber .,  1922,  55,  [5],  1425 — 1433). — The  conversion  of  tetra-amylose 
into  octamethyltetra-amylose  has  been  described  previously 
(Pringsheim  and  Persch,  this  vol.,  i,  113);  the  third  hydroxyl 
group  could  not,  however,  be  methylated,  and  it  was  therefore 
suggested  tentatively  that  it  was  concerned  in  the  union  of  the 
diamylose  complexes  in  tetra-amylose.  This  does  not  appear  to 
be  the  case,  since  octamethyltetra-amylose  is  converted  readily  by 
acetic  anhydride  and  pyridine  into  the  corresponding  tetra-aceiate, 
(C6H705Me2Ac)4,  hexagonal  rods  which  darken  without  melting  at 
120°,  [a]p  +118-62°  in  ethyl  alcohol.  Diamylose  resembles  tetra- 
amylose  in  that  it  is  converted  by  successive  treatment  with  methyl 
sulphate  and  sodium  hydroxide  and  methyl  iodide  and  silver  oxide 
into  tetramethyldiamylose ,  hexagonal  plates  which  do  not  melt 
below  200°,  [a]g  +143-740  in  ethyl  alcoholic  solution.  Attempts 
to  methylate  the  third  hydroxyl  group  were  unsuccessful. 

The  behaviour  of  the  polyamyloses  of  the  (3-serics  towards 
methylation  is  peculiar.  With  hexa-amylose,  reducing  action 
towards  Fehling’s  solution  is  observed  after  a  single  treatment 
with  methyl  sulphate  and  sodium  hydroxide,  although  the  solution 
was  not  at  any  time  acidic.  With  triamylose,  the  phenomenon 
was  first  noticeable  after  the  first  methylation  with  silver  oxide 
and  methyl  iodide  and  became  more  marked  after  a  second  treatment 
with  the  same  reagents. 

The  author’s  method  of  acetylation  with  acetic  anhydride  and 
pyridine  permits  without  depolymerisation  the  conversion  of  the 
slimes  obtained  by  the  degradation  of  starch  with  Bacillus  macerans , 
into  hexa-amylose  dodeca-acetate,  aggregates  of  minute  needles, 
which  shrinks  at  135°,  but  does  not  melt  definitely  below  215°, 
[a]p  +95-77°,  [a] I)  +95*77°,  when  dissolved  in  glacial  acetic  acid. 
It  is  converted  by  alcoholic  potassium  hydroxide  solution  into  the 
initial  material,  which  is  thus  characterised  as  a-hexa-amylose. 

H.  W. 

Chemistry  of  Starch.  VI.  Polyamyloses.  Hans  Pring¬ 
sheim  and  Diamandi  Dernikos  (Ber.,  1922,  55,  [5],  1433 — 
1445). — The  acetylation  of  polyamyloses  with  acetic  anhydride 
and  pyridine  has  been  extended  to  a-tetra-amylose,  which,  as 
expected,  yields  &-tetra-amylose  dodeca-acetate ,  [CGH702(0Ac)3]4, 
needles,  [a]!?  +115-8°  in  glacial  acetic  acid  solution,  the  molecular 
weight  of  which  has  been  determined  in  benzene  and  bromoform. 
It  is  reconverted  by  alcoholic  potassium  hydroxide  solution  into 
a-tetra-amylose,  the  identity  of  which  is  established  by  the  deter¬ 
mination  of  its  molecular  weight.  The  application  of  this  method 
of  acetylation  to  polyamyloses  of  the  (3-series  has  led  to  surprising 
results,  since  (3-hexa-amylose  is  thereby  converted  into  the  same 
triamylose  nona-acetate,  [C6H702(0Ac)3]3,  [ajjj  +117-9°  in  glacial 
acetic  acid  solution,  as  was  obtained  previously  by  acetylation  in 
the  presence  of  zinc  chloride ;  a  possible  explanation  of  the  un¬ 
expected  depolymerisation  is  found  in  the  fact  that  the  experi- 
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mental  conditions,  by  reason  of  the  sparing  solubility  of  the 
initial  material,  were  necessarily  more  drastic  than  those  adopted 
with  the  members  of  the  a-series. 

Karrer  has  recently  expressed  the  opinion  that  p-hexa-amylose 
is  not  depolymerised  by  acetylation  in  the  presence  of  zinc  chloride, 
in  which  case  Pringsheim’s  triamylose  must  be  merely  de-acetylated 
P-hexa-amylose  (this  vol.,  i,  435).  Karrer' s  arguments  are  criticised 
in  detail.  Reasons  are  advanced  for  considering  that  data  obtained 
from  the  action  of  acetyl  bromide  on  potysaccharides  are  completely 
unsatisfactory  in  the  quantitative  form  given  to  them  by  Karrer. 
The  compounds  of  triamylose  with  the  alkali  hydroxides  have, 
according  to  Karrer,  the  formula  C12H20O10,NaOH.  It  is  pointed 
out  that  a  compound  prepared  in  accordance  with  Karrer’ s  direc¬ 
tions  by  the  precipitation  of  a  solution  of  p-hexa-amylose  in  aqueous 
sodium  hydroxide  (10%)  with  alcohol  had  the  composition, 
(C6H10O5)3,NaOH,  but  great  value  cannot  be  placed  on  the  results 
of  analyses  of  these  substances,  since  their  alkali  content  is  greatly 
dependent  on  the  experimental  conditions.  Hydrolysis  of  tri¬ 
amylose  acetate  with  sodium  ethoxide  followed  by  thorough  wash¬ 
ing  of  the  precipitate  with  absolute  alcohol  gives  a  substance, 
(C6H10O5)3,NaOH.  Contrary  to  Karrer’s  observations,  p-liexa- 
amylose  invariably  contains  a  higher  percentage  of  water  of 

crystallisation  than  triamylose.  The  solubilities  of  the  two 

substances  in  water  are  not  identical  ;  as  concordant  result  of 

two  different  methods,  the  solubility  of  triamylose  in  water  at 

20°  is  1*3  by  weight  and  1*34%  by  volume,  the  corresponding 
figures  for  P-hexa-amylose  being  2-4  and  2-65.  Contrary  to  Karrer, 
the  optical  activity  of  triamylose  is  lower  than  that  of  p-hexa- 
amylose.  A  revision  of  the  crystalline  forms  of  triamylose  and 
P-hexa-amylose  confirms  Karrer’s  observation  of  their  identity. 
Attempts  to  determine  the  molecular  weight  of  triamylose  in 
boiling  water  were  unsuccessful,  since  a  true  solution  could  not 
be  obtained. 

Measurements  of  the  crystals  of  diamylose,  triamylose,  and 
P-liexa-amylose,  tetra-amylose,  and  a-hexa-amylose  are  recorded. 

H.  W. 

Chemistry  of  Starch.  VII.  Relationship  of  the  a-  and 
p-Polyamyloses  to  the  Content  and  Integument  Substance  of 
the  Starch  Granule.  Hans  Pringsheim  and  Kurt  Goldstein 
(Ber.,  1922,  55,  [J3],  1446 — 1449). — It  has  been  shown  by  Samec 
and  his  co-workers  that  starch  can  be  separated  by  electrodialysis 
of  its  solutions  into  erythroamyloses  and  amyloamyloses.  The 
close  relationship  of  these  substances  to  the  p-  and  a-amyloses  is 
illustrated. 

The  erythroamyloses  give  a  brown  and  the  amyloamyloses  a 
blue  coloration  writh  starch ;  the  iodine  additive  compounds  with 
P-polyamyloses  are  brownish-red  whereas  those  with  a-poly- 
amyloses  are  green  when  dry,  but  become  blue  when  moistened. 
The  erythroamyloses  and  amyloamyloses  have  [a]D  -f  195  to  196° 
and  +189°,  respectively;  the  P-polyamyloses  are  more  highly 


i.  634 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


active  than  the  a-compounds,  the  respective  specific  rotations 
being  +152°  to  158°  and  +132°  to  136°,  respectively.  The  mole¬ 
cular  weights  of  the  erythroamyloses  and  amyloamyloses  are 
approximately  130,000—140,000  and  80,000 ;  the  ratio  is  approxi¬ 
mately  3:2,  which  is  the  same  as  for  the  fundamental  tri-  and 
di-amyloses  of  the  P-  and  a-polyamyloses.  Fermentation  of  the 
amylopectins  and  amyloses  by  Bacillus  macerans  shows  that 
P-polyamyloses  are  obtained  in  larger  yield  from  the  erythro-, 
a-poly-amyloses  from  the  amyloamyloses.  Iodine  unites  more 
readily  with  amyloamyloses  than  with  erythroamyloses;  similarly, 
the  fractional  addition  of  iodine  to  a  solution  containing  a-tetra- 
amylose  and  p-hexa-amylose  results  in  the  initial  precipitation  of 
green  needles  of  the  a-tetra-amylose  compound,  followed  by  brown¬ 
ish-red  prisms  of  tri-iodo-hexa-amylose,  the  yields  and  separation 
being  highly  satisfactory. 

The  optical  activity  of  glycogen  and  its  behaviour  towards 
B.  macerans  allies  it  closely  to  the  electrolyte-free  amylopectins; 
an  exact  determination  of  its  molecular  weight  (which  has  been 
found  by  methods  of  little  trustworthiness  to  be  140,000)  is,  how¬ 
ever,  necessary  before  it  can  be  regarded  definitely  as  an  erythro- 
amylose.  H.  W. 

Constitution  of  Polysaccharides.  IV.  Inulin.  James 
Colquhoun  Irvine,  Ettie  Stewart  Steele,  and  Mary  Isobel 
Shannon  (T.,  1922,  121,  1060—1078). 

Inulin.  II.  Inulin  and  Glycogen.  Hans  Pringsheim  and 
Max  Lassmann  ( Ber .,  1922,  55,  [B],  1409 — 1414). — Redetermin¬ 
ations  of  the  molecular  weight  of  inulin  acetate  dissolved  in  glacial 
acetic  acid  by  the  method  of  Barger  as  modified  by  Rast  have 
confirmed  the  previous  measurements,  but  the  process  cannot  be 
applied  in  the  cases  of  the  acetates  of  glycogen  and  soluble  starch. 
The  method  does  not  appear  to  be  practicable  for  the  determination 
of  molecular  weights  exceeding  3000. 

Glycogen  is  transformed  by  acetic  anhydride  in  the  presence 
of  pyridine  into  glycogen  acetate ,  C12H1608,  m.  p.  165°  (indefinite), 
[a]?8  +159*6°  when  dissolved  in  pyridine;  when  hydrolysed  by 
alcoholic  potassium  hydroxide,  it  gives  a  white,  pulverulent  glycogen, 
which  is  coloured  brownish-red  by  iodine  and  is  hydrolysed  in  the 
same  manner  as  the  initial  glycogen  by  “fermasol  D.S.”  (a  prepara¬ 
tion  containing  diastase). 

Starch  which  had  been  rendered  soluble  by  being  heated  at 
190°  in  the  presence  of  glycerol  and  did  not  reduce  Fehling’s 
solution  was  converted  into  its  acetate.  The  product  differs  from 
glycogen  acetate,  whereas  the  same  substance  is  prepared  by  the 
methylation  of  soluble  starch  or  glycogen  (Karrer,  this  vol.,  i,  11). 

The  differing  behaviour  of  starch  and  glycogen  towards  iodine 
has  been  ascribed  by  Karrer  (loc.  cit.)  to  the  presence  of  impurities. 
This  is  regarded  as  improbable  since  the  de-acetylated  starch  and 
glycogen  acetates  retain  their  characteristic  properties  towards 
iodine.  H.  W. 
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Inulin.  III.  Hans  Pringsheim  and  Alexander  Aronowsky 
( Ber .,  192 2,  55,  [5],  1414 — 1425). — Inulin,  in  the  solid  condition 
and  in  its  colloidal  solution,  is  a  product  of  the  association  of  a 
trebly  polymerised  anhydro -trifructose.  In  the  latter,  the  fructose 
residues  are  not  present  in  the  same  form  as  in  fructose  stable  in 
solution  [with  butylene  oxide  oxygen  bridge],  but  exist  as  the 
so-called  y-fructose  which  probably  contains  an  ethylene  oxide 
ring.  The  ready  hydrolysis  of  inulin,  and  particularly  of  tri-fruc¬ 
tose,  thereby  receives  an  explanation. 

In  previous  communications  (Pringsheim  and  Aronowsky,  A., 
1921,  i,  545;  Pringsheim  and  Lassmann,  preceding  abstract),  it  has 
been  shown  that  inulin  triacetate  is  fundamentally  composed  of 
nine  fructose  residues.  The  proof  of  the  identity  of  the  inulin 
regenerated  from  the  acetate  with  the  original  inulin  was  obtained 
from  Rontgen  spectrographic  observations.  Attempts  to  confirm 
this  identity  by  fermentative  hydrolysis  with  Penicillium  glaucum 
have  led  to  interesting  results  since  the  properties  of  the  ferment 
are  found  to  depend  largely  on  the  conditions  of  its  culture.  From 
the  same  specimen  of  Penicillium  three  cultures  are  obtained, 
the  first  of  which,  nourished  with  sucrose,  does  not  hydrolyse  inulin, 
whereas  the  second,  nourished  with  natural  inulin,  hydrolyses  the 
latter,  but  not  de-acetylated  inulin  acetate,  whilst  the  third, 
nourished  with  artificial  inulin,  hydrolyses  both  inulins.  It  is  not 
considered  that  these  observations  afford  a  proof  of  the  different 
degrees  of  polymerisation  in  the  two  products. 

Previous  attempts  to  hydrolyse  inulin  with  ferments  or  acids 
have  never  led  to  the  isolation  of  a  di-  or  tri-saccharide,  and 
renewed  efforts  in  this  direction  are  now  recorded.  The  action  of 
phenylhydrazine  acetate  on  an  aqueous  solution  of  inulin  leads 
mainly  to  the  production  of  glucosazone,  but  indications  are  also 
obtained  that  a  second  osazone  which  is  soluble  in  hot  water  is 
formed;  it  could  not,  however,  be  isolated  in  quantity  sufficient 
for  further  experiment. 

The  acetolytic  degradation  of  inulin  cannot  be  effected  with 
acetic  anhydride  and  sulphuric  acid,  since  the  products  are  too 
readily  carbonised.  A  suitable  acetylating  mixture  is  secured  by 
using  glacial  acetic  acid  (2  parts)  and  acetic  anhydride  (1  part)  for 
each  part  of  inulin ;  the  inulin  acetate  thus  obtained  could  not 
be  caused  to  solidify.  When,  however,  it  is  dissolved  in  absolute 
alcohol  and  treated  with  sodium  ethoxide,  it  gives  trifructose  sodium , 
(C6H10Q5)3,NaOH.  The  reducing  power  of  the  latter  towards 
Fehling’s  solution  is  approximately  one-third  of  that  of  fructose 
sodium.  The  corresponding  trifructose  cannot  be  precipitated  by 
the  addition  of  alcohol  to  solutions  of  trifructose  in  water  which 
have  been  neutralised  with  acetic  acid.  Attempts  to  prepare  a 
derivative  of  it  did  not  meet  with  success,  since  phenylbenzyl- 
hydrazine  gave  only  fructosephenylbenzylhydrazone. 

Inulin  sodium  has  the  composition  (CGH10O5)3,NaOH,  whether 
obtained  by  precipitating  a  solution  of  inulin  in  aqueous  sodium 
hydroxide  (10%)  with  alcohol  or  by  the  hydrolysis  of  inulin  acetate 
with  sodium  ethoxide.  The  sparingly  soluble  barium  inulin  is 
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constituted  similarly.  It  is,  however,  pointed  out  that  the  method 
first  mentioned  for  the  isolation  of  the  additive  compounds  of 
polysaccharides  and  sodium  hydroxide  is  untrustworthy ;  the 
sodium  content  of  such  substances  depends  entirely  on  the  concen¬ 
tration  of  the  sodium  hydroxide  solution,  from  which  they  are 
precipitated  by  alcohol  or  on  the  quantity  of  water  with  which  they 
are  treated  for  the  removal  of  adherent  sodium  hydroxide.  H.  W. 

An  Alkali-soluble  Modification  of  Cellulose.  Emil 
Knoevenagel  and  Hedwig  Busch  ( Cellulosechemie ,  1922,  3,  42 — 
60). — When  viscose  cellulose  is  subjected  to  acid  hydrolysis  under 
conditions  equivalent  to  those  employed  for  the  preparation  of 
Girard’s  hydrocellulose,  it  yields  a  product  which  is  completely 
soluble  in  cold  8%  sodium  hydroxide  solution,  even  after  drying, 
and  is  reprecipitated  practically  without  loss  on  neutralisation. 
This  alkali -soluble  cellulose  may  also  be  prepared  at  the  ordinary 
temperature  by  treating  viscose  cellulose  containing  from  2  to  1 1  % 
of  moisture  with  dry  hydrogen  chloride.  The  conversion  does  not 
take  place  if  the  cellulose  is  completely  dried.  Alkali-soluble 
cellulose  contains  8*3%  of  hygroscopic  moisture  as  compared  with 
11*0%  for  viscose  cellulose,  and  has  the  formula  (C6H10O5)3,H2O ; 
it  has  the  unusually  high  “  copper  value  ”  of  12*5 — 140,  and  forms 
a  phenylhydrazone  of  indefinite  properties  containing  4*3%  of 
nitrogen.  It  has  no  acid  reaction  (towards  phenolphthalein) ; 
when  heated  with  dilute  alkali  hydroxides  it  gives  a  yellow  color¬ 
ation;  when  boiled  with  calcium  hydroxide  for  eight  hours,  it 
loses  50%  in  the  form  of  soluble  products,  but,  unlike  oxy-  and 
hydro -cellulose  under  similar  treatment,  it  behaves  as  a  uniform 
substance,  in  that  the  “  copper  value  55  of  the  residue  is  substantially 
the  same  of  that  of  the  original  material.  It  resembles  viscose 
cellulose  in  the  fact  that  it  is  not  readily  acetylisable  by  the  usual 
methods,  but  it  yields  a  benzoate  with  the  greatest  of  ease;  this 
is  completely  soluble  in  chloroform. 

The  capacity  to  form  alkali-soluble  cellulose  is  determined  by  the 
nature  of  the  previous  modification  of  the  cellulose  and  by  the 
residual  affinities  released  thereby.  The  formation  is  proportional 
to  the  “  hydration  value  ”  of  the  modified  cellulose  before  hydro¬ 
lysis,  as  determined  by  Schwalbe’s  method  (difference  between 
the  copper  values  before  and  after  boiling  with  5%  sulphuric  acid 
for  fifteen  minutes).  Ordinary  hydrocellulose  and  cellulose  regen¬ 
erated  by  saponification  of  cellulose  acetate  will  not  yield  the 
alkali -soluble  product.  Viscose  cellulose  yields  it  most  readily ; 
strongly  mercerised  cotton  or  wood  cellulose,  on  subsequent  hydro¬ 
lysis,  yields  up  to  20%,  and  the  yield  may  be  increased  by  the 
more  severe  action  of  hot  concentrated  alkali  hydroxides.  Wood 
cellulose  when  heated  for  several  hours  at  140°  in  an  indifferent 
medium,  such  as  xylene  or  glycerol,  gives  substantial  yields  of 
alkali-soluble  cellulose  after  subsequent  hydrolysis,  but  the  presence 
of  a  little  moisture  during  the  preliminary  heating  treatment  is 
essential  to  ensure  the  desired  type  of  modification  [cf.  J.  Soc.  Chem, 
Ind.f  1922,  458a],  J.  F.  B. 
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Behaviour  of  Oxidised  Cellulose.  Edmund  Knecht  and 
F.  P.  Thompson  (J.  Soc.  Dyers  and  Col.,  1922,  38,  132 — 136). — 
Oxidation  of  cotton  cellulose  with  potassium  permanganate  in 
the  presence  of  cold  dilute  sulphuric  acid  showed  that  in  the  initial 
stages  the  consumption  of  oxygen  was  approximately  proportional 
to  the  formation  of  aldehydic  or  ketonic  groups,  as  measured  by 
the  increase  in  the  “  copper  value  ”  of  the  oxidised  products. 
After  the  expenditure  of  half  an  atomic  equivalent  of  active  oxygen, 
however,  the  increase  in  “  copper  value  ”  with  further  oxidation 
was  very  small  and,  since  the  more  highly  oxidised  products  were 
to  a  large  extent  soluble  in  alkali  hydroxide  solution,  it  is  inferred 
that  the  later  stages  of  oxidation  are  complicated  by  formation 
of  carboxylic  acid  groups.  Acetylation  of  the  original  and  oxidised 
celluloses  under  identical  conditions  indicated  that  the  oxidised 
cellulose  was  esterified  more  slowly  than  the  original  and  suffered 
considerable  hydrolysis  to  products  soluble  in  water.  On  nitration 
under  identical  conditions,  the  oxidised  cellulose  yielded  products 
containing  in  all  cases  less  nitrogen  than  the  nitrates  from  the  original 
cellulose.  Hence  it  would  appear  that  there  is  a  definite  suppression 
of  active  hydroxyl  functions  as  the  result  of  oxidation,  although 
this  loss  is  not  accurately  proportional  to  the  quantity  of  oxygen 
consumed.  [See  also  J .  Soc.  Chem.  hid.,  1922,  July.]  J.  F.  B. 

The  Spontaneous  Oxidation  of  Lignin,  Natural  Humus 
Material  and  Coal  and  the  Influence  of  Alkali  thereon. 

Hans  Schrader  ( Brennstoff-Chemie ,  1922,  3,  [ii],  161 — 167). — It 
has  been  shown  previously  that  lignin  is  almost  completely  oxidised 
to  humic  acids  by  heating  with  sodium  hydroxide  solution  to  200° 
under  pressure.  In  order  to  obtain  evidence  more  directly  bearing 
on  the  possibility  of  the  humus  fraction  of  coal  being  a  decom¬ 
position  product  of  lignin,  this  oxidation  was  investigated  at  atmo¬ 
spheric  temperature  and  pressure.  A  weighed  quantity  of  lignin 
was  placed  in  a  flask  covered  with  5A7-sodium  hydroxide  solution, 
the  flask  filled  with  oxygen,  tightly  corked,  and  allowed  to  remain 
for  forty-six  hours.  It  was  then  opened,  water  added,  and  the  whole 
contents  filtered.  The  humic  acids  were  precipitated  from  the 
filtrate  by  acidification  and  warming,  washed,  and  dried  at  105° 
in  a  current  of  carbon  dioxide.  They  amounted  to  9*4%  of  the 
(pure)  lignin  used.  The  acid  filtrate  on  evaporation  to  dryness 
and  extraction  of  the  residue  with  ether  yielded  a  crystalline 
substance.  If  the  flask  was  filled  with  nitrogen  instead  of  oxygen, 
oxidation  proceeded  much  more  slowly,  and  stopped  when  2*3% 
of  humic  acids  had  been  formed.  A  repetition  of  the  above  oxid¬ 
ation  lasting  eight  months  with  375  grams  of  pure  lignin  yielded 
192*5  grams  of  undissolved  organic  material,  103*5  grams  of  humic 
acids,  10*3  grams  of  non-volatile  acids  soluble  in  ether  (including 
1*62  grams  of  succinic  acid,  0*47  gram  of  oxalic  acid,  0*26  gram 
of  isophthalic  acid(?),  and  an  indeterminate  quantity  of  higher 
benzenecarboxylic  acids),  and  6*1  grams  of  non-volatile  acids  soluble 
in  alcohol.  The  62*3  grams  loss  includes  acetic  acid,  formic  acid, 
water,  and  carbon  dioxide. 
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The  comparative  rates  of  absorption  of  oxygen  by  lignin,  pine 
wood  sawdust,  lignite,  cellulose  (filter-paper),  and  coal,  each  of 
them  as  a  finely  divided  suspension  in  5A-sodium  hydroxide  solu¬ 
tion,  were  next  determined,  over  a  period  of  a  thousand  hours 
with  regular  shaking,  the  oxygen  being  measured  from  a  gas  burette. 
The  volume  absorbed  by  1  gram  of  substance  ranged  downwards 
in  the  order  mentioned  above  from  82  c.c.  with  lignin  to  6*7  c.c. 
for  coal.  In  no  case  had  absorption  ceased  after  a  thousand  hours’ 
treatment,  and  it  was  further  shown  that  the  absolute  results 
obtained  varied  with  the  degree  of  shaking.  The  methoxyl  content 
of  the  humic  acid  produced  in  this  way  was  much  lower  than  that 
of  the  original  lignin,  a  point  of  similarity  to  natural  humic  acid. 
The  part  played  by  the  sodium  hydroxide  in  these  oxidations  may, 
it  is  suggested,  be  filled  in  nature  by  lime  or  ammonia,  whilst 
bacterial  action  may  also  be  of  importance.  The  analogy  is 
discussed  at  length.  C.  I. 

The  Colloids  Arabic  Acid  and  Arabic  Acid  plus  Gelatin. 

F.  W.  Tiebackx  (. Pharm .  Weekblad ,  1922,  59,  574 — 589). — 
The  precipitation  of  gum  and  gelatin  together  from  a  mixture  of 
solutions,  in  presence  of  very  dilute  acids,  occurs  for  values  of  pR 
between  the  isoelectric  points;  for  gelatin  in  presence  of  hydro¬ 
chloric  acid,  this  point  is  about  1 X  10~4  HC1  (Hardy),  for  arabic 
acid  in  presence  of  hydrochloric  acid,  the  isoelectric  point  is  found 
to  correspond  with  about  2  x  10~3  HC1. 

Arabic  acid,  prepared  by  repeated  precipitation  with  alcohol 
and  long  dialysis,  containing  no  calcium  or  chlorine,  and  only 
0T%  ash  (K2C03),  has  an  equivalent  weight  1210,  agreeing  with 
O’Sullivan’s  molecular  weight  2418.  The  formula  HAAH  is  sug¬ 
gested,  A  being  the  arabic  acid  anion.  The  molecule  can  be 
imagined,  on  the  hypothesis  of  Duclaux,  to  be  (wHA)AH,  where 
n—  1;  instead,  therefore,  of  being  regarded  as  a  typical  colloid, 
gum  really  approaches  the  crystalloid. 

By  Kohlrausch’s  method,  the  conductivity  at  18°  (A'xlO-4) 
was  found  to  be  8‘7.  From  the  alteration  of  the  conductivity  on 
neutralisation,  the  acid  appears  to  act  as  a  moderately  strong 
monobasic  acid.  The  degree  of  dissociation  of  the  salts  has  been 
measured,  but  it  is  extremely  difficult  to  remove  traces  of  electro¬ 
lytes,  which  interfere  with  the  determinations ;  there  appears  to 
be  no  true  dissociation  constant.  The  dissociation  of  the  potassium 
and  sodium  salts  decreases  with  dilution,  passing  through  a  minimum 
value.  S.  I.  L. 

The  Solution  of  Tetramethylammonium  Aluminate. 

JiNDftiCH  Brezina  ( Chem .  Listy ,  16,  [2],  25 — 26). — Metallic  alu* 
minium  is  dissolved  in  a  solution  of  tetramethylammonium  hydroxide, 
and  the  conductivity  of  the  solution  with  varying  amounts  of 
aluminium  is  measured.  From  the  measurements  thus  obtained 
it  is  deduced  that  the  aluminium  hydroxide  produced  is  neutralised 
in  the  same  way  as  by  an  inorganic  base,  and  that  it  acts  as  a 
monobasic  acid,  since  solution  of  aluminium  ceases  when  there  is 
present  1  mol.  of  aluminium  hydroxide  to  one  of  base.  The  salt 
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thus  formed  is  highly  dissociated  in  solution.  The  transport 
number  for  the  anion  of  ortho -aluminic  acid  is  24  at  0°.  It.  T. 

The  Preparation  and  Properties  of  Organic  Stanno-  and 
Stanni-chlorides.  IV.  Some  Diamine  Stannichlorides. 

J.  G.  F.  Druce  (Chem.  News ,  1922,  124,  310 — 313). — In  continu¬ 
ation  of  previous  work  (A.,  1919,  i,  481),  certain  diamine  stanni¬ 
chlorides  have  been  prepared.  Hydrazine  stannichloride  was 
obtained  by  mixing  stannic  chloride  and  hydrazine  hydrochloride 
in  hydrochloric  acid.  Methylenediamine  stannichloride ,  ethylene - 
diamine  stannichloride ,  and  propylenediamine  stannichloride  were 
similarly  prepared.  Crystallographic  data  are  given  for  the  crystals 
of  propylenediamine  stannichloride  and  for  m-  and  p-phenylene- 
diamine  stannichlorides.  All  the  diamine  stannichlorides  described 
are  soluble  in  water  with  partial  hydrolysis  and  can  best  be 
crystallised  from  hydrochloric  acid.  W.  G. 

The  Amino-alcohols.  Homologu.es  of  Novocaine.  E. 

Fourneau  and  J.  Puyal  {Bull.  Soc.  chim .,  1922,  [iv],  31,  424 — 
435). — Propylene,  butylene,  and  amylene  were  prepared  by  passing 
the  vapours  of  the  corresponding  alcohol  over  infusorial  earth  at 
400°.  Starting  with  a  commercial  amyl  alcohol  boiling  at  128 — 
130°,  the  main  product  was  p-methyl-Aa-butylene.  These  hydro¬ 
carbons  were  converted  into  the  bromohydrins  by  the  action  of 
bromine  water,  and  these  in  turn  by  the  action  of  dimethylamine 
yielded  the  dimethylamino- alcohols,  from  which  certain  derivatives 
were  prepared.  The  following  compounds  are  described  :  Pro¬ 
pylene  bromohydrin.  $-Bromo-y-hydroxybutane,  CHMeBr*CHMe*OH, 
b.  p.  63°/16  mm.  and  154°,  d  1'5016.  fi-Chloro-y-hydroxybutane, 
b.  p.  138 — 140°,  and  the  corresponding  -butylene  oxide , 
b.  p.  56°.  cL-Bromo-fi-methylbutan-fi-ol,  CH2Br*CMeEt*OH,  b.  p. 
67°/18  mm.,  d  1’42.  a -Dimethylaminopropan-fi-ol,  b.  p.  45°/20  mm. 
a -Diethylaminopropan-fi-ol,  b.  p.  157°.  $-Dimethylaminobutan-y-ol , 
b.  p.  53°/18  mm.  and  145°.  $-Diethylaminobutan-y-ol ,  b.  p.  74°/16 
mm.  and  167 — 174°.  u-Dimethylamino-fi-methylbutan-fi-ol,  b.  p. 
53°/18  mm.  and  144 — 146°.  From  these  amino -alcohols  certain 
substituted  benzoyl  derivatives  have  been  prepared,  namely : 
Nitrobenzoyloxydimethylaminopropane  hydrochloride ,  m.  p.  198°. 
Nitrobenzoyloxydiethylaminopropane  hydrochloride ,  m.  p.  187°,  and 
the  corresponding  aminobenzoyl  derivative  (methylnovocaine), 
m.  p.  150 — 152°.  Nitrobenzoyloxydiethylaminobutane  hydrochloride , 
m.  p.  148°,  and  the  aminobenzoyl  derivative,  m.  p.  172°.  The 
derivatives  obtained  from  dimethylaminomethylbutanol  were  shown 
to  be  identical  with  known  stovaine  derivatives.  W.  G. 

Preparation  of  p-Aracyl-a-dialkylaminoethylbutyric  Esters. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (Brit.  Pat. 
161539). — Dialky laminoethyl  haloids  are  caused  to  react  with 
ethyl  sodioacetoacetate,  and  the  resulting  ketonic  acid  esters  are 
reduced,  for  example,  by  means  of  sodium  amalgam  to  p-hydroxy- 
a-dialkylaminoethylbutyric  esters  of  the  general  formula, 
0H-CHMe-CH(C02R/)-CH2-CH2-NR2, 
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where  R  is  an  alkyl  group,  and  R'  an  alkyl  or  aryl  group.  Ethyl 
fi-hydroxy-K-diethylaminoethylbutyrate  is  a  colourless  liquid,  b.  p. 
135— 136° /10  mm.,  soluble  in  water  to  an  alkaline  solution.  When 
heated  with  an  aromatic  acid  chloride,  as,  for  example,  benzoyl 
chloride,  the  desired  aromatic  ester  is  formed,  in  this  case  ethyl 
$-benzoxy-(x-diethylaminoethylbutyrate ,  which  is  a  colourless  oil 
forming  a  crystalline  hydrochloride ,  m.  p.  130 — 131°,  readily  soluble 
in  water,  and  possessing  valuable  local  anaesthetic  properties. 

G.  F.  M. 

Explosion  of  Hydrargyrum  Oxycyanatum.  E.  Merck 
(Pharm.  Zentr.-h.,  1922,  63,  232 — 233). — Mercury  oxycyanide  is 
liable  to  explode  when  ground  in  a  mortar,  or  rubbed  between  a 
glass  stopper  and  the  neck  of  a  bottle ;  explosion  has  also  taken 
place  when  the  compound  has  been  mixed  with  indifferent  substances 
by  means  of  a  wooden  spatula  on  a  wooden  board.  W.  P.  S. 

Sulphur  Thiocyanate.  Hans  Lecher  and  Max  Wittwer 
(Ber.y  1922,  55,  [R],  1481 — 1482;  cf.  Lecher  and  Wittwer,  this  vol., 
i,  641). — A  solution  of  thiocyanogen  in  ether  reacts  readily  with 
dry  hydrogen  sulphide  with  the  separation  of  sulphur  thiocyanate , 
S(SCN)2,  colourless,  pearly  leaflets  which  are  decomposed  by  an 
excess  of  the  gas.  The  substance  decomposes  somewhat  readily 
when  preserved  at  the  atmospheric  temperature.  When  heated 
in  an  open  tube  in  the  water-bath  it  rapidly  darkens  and  then 
suddenly  decomposes  with  evolution  of  orange -coloured  vapours. 
A  solution  of  it  in  a  mixture  of  ether  and  benzene  does  not  react 
with  powdered  iron,  but  the  violet  red  colour  of  ferric  thiocyanate 
is  immediately  developed  when  a  drop  of  water  is  added;  the 
substance  and  also  disulphur  dithiocyanate  (following  abstract) 
are  thus  distinguished  sharply  from  free  thiocyanogen.  H.  W. 

Disulphur  Dithiocyanate.  Hans  Lecher  and  Alfred 
Goebel  (Ber.,  1922,  55,  [R],  1483 — 1495). — Sulphur  chloride 
reacts  with  metallic  thiocyanates  with  the  formation  of  disulphur 
dithiocyanate ,  but  the  course  of  the  change  is  greatly  dependent 
on  the  particular  thiocyanate  and  the  solvent.  Potassium  thio¬ 
cyanate  appears  to  be  quite  unsuitable  and  lead  thiocyanate  is 
not  dependable,  the  reaction  being  governed  by  unknown  catalytic 
influences.  The  best  and  most  uniform  results  are  obtained  with 
mercuric  thiocyanate.  If  solutions  of  the  compound  are  desired, 
chloroform  or  carbon  tetrachloride  are  conveniently  used  as  solvents, 
since  they  do  not  dissolve  the  mercury  salts ;  if,  however,  the 
compound  is  to  be  isolated,  carbon  disulphide  is  to  be  preferred. 
For  its  isolation,  the  solutions  prepared  in  this  solvent  are  cooled 
in  a  mixture  of  solid  carbon  dioxide  and  acetone ;  the  mother- 
liquor  is  decanted,  the  residue  is  dissolved  in  ether,  from  which 
it  is  frozen  out,  and  the  process  is  repeated  as  often  as  necessary. 
A  special  form  of  apparatus  which  permits  the  necessary  filtration 
and  manipulation  at  a  low  temperature  and  with  the  minimum 
exposure  to  air  is  described  and  figured  in  the  text.  Disulphur 
dithiocyanate  forms  colourless  crystals,  m,  p.  —3*3°  (corr.),  to  an 
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odourless,  yellow,  viscous  liquid.  It  is  somewhat  unstable  and 
shows  obvious  signs  of  decomposition  after  preservation  in  an 
ice-chest  during  about  two  days.  At  the  atmospheric  temperature, 
its  stability  appears  to  be  controlled  largely  by  unascertained 
catalytic  influences.  When  cautiously  heated,  it  becomes  suc¬ 
cessively  dark  yellow  and  red,  and  ultimately  detonates.  It  does 
not  react  with  iron  in  the  presence  of  ether,  but  immediately  forms 
ferric  thiocyanate  after  addition  of  a  drop  of  water.  The  isolated 
liquid  substance,  on  the  other  hand,  reacts  instantaneously  with 
iron.  In  its  initial  phase  the  hydrolysis  of  disulphur  dithiocyanate 
by  water  appears  to  be  analogous  to  that  of  sulphur  chloride  : 
S2(SCN)2+2H20  — >  HO#S*S*OH+2HCNS,  but  reaction  proceeds 
subsequently  in  accordance  with  the  schemes  :  HO*S*S'OH+ 
2HSCN  — >■  2S+2H20+(SCN)2  and  3(SCN)2+4H20  — >  5HSCN+ 
H2S04+HCN.  Disulphur  dithiocyanate  reacts  with  piperidine  in 
the  presence  of  carbon  tetrachloride,  giving  piperidine  thioc}^anate, 
C5HnN,HSCN,  colourless  leaflets,  m.  p.  95°,  and  piperidine  disulph¬ 
ide,  m.  p.  64 — 64’5°,  b.  p.  160 — 161°/11  mm.  The  reaction  is 
closely  analogous  to  that  which  occurs  under  similar  conditions 
between  sulphur  chloride  and  piperidine.  When  dissolved  in  carbon 
disulphide,  sulphur  chloride  reacts  with  dimethylaniline  in  such  a 
manner  that  di-^-dimethylaminophenyl  disulphide  constitutes 
about  three-quarters  of  the  isolated  sulphides,  the  remainder  being 
a  mixture  of  the  corresponding  mono-  and  tri-sulphides.  With 
disulphur  dithiocyanate  under  similar  conditions,  the  equilibrium  is 
displaced  in  the  direction  of  the  mono-  and  tri-sulphides,  which  in 
this  case  compose  about  two-thirds  of  the  isolated  sulphides,  the 
remaining  third  consisting  of  disulphide.  Free  sulphur  is  not 
formed  in  either  reaction. 

It  appears  therefore  that  disulphur  dithiocyanate  is  a  type  of 
sulphur  haloid  intermediate  between  sulphur  bromide  and  the 
controversial  sulphur  iodide.  The  thiocyano-radicle  preserves  its 
stability  and  halogen  nature  when  united  to  the  *S*S*  group.  H.  W. 

Alkylthiol  Thiocyanates.  II.  Hans  Lecher  and  Max 
Wittwer  (Z?er.,  1922,  55,  [5],  1474 — 1480;  cf.  Lecher  and  Simon, 
A.,  1921,  i,  414). — The  preparation  of  further  examples  of  alkyl¬ 
thiol  thiocyanates  is  recorded.  The  substances  appear  particularly 
valuable  for  synthetic  purposes,  since  the  negative  substituent 
has  not  a  pronounced  substituting  or  de -sulphurising  action,  as  is 
the  case  with  the  chlorine  atom.  They  have  been  applied  in  the 
preparation  of  mixed  disulphides. 

Ethylthiol  thiocyanate ,  Et*S*S*C:N,  is  prepared  by  the  action  of 
an  excess  of  thiocyanogen  dissolved  in  ether  on  an  ethereal  solution 
of  ethyl  mercaptan  :  EtSH+(SCN)2=Et-S-SCN+HSCN;  unused 
thiocyanogen  and  thiocyanic  acid  are  removed  by  washing  the 
ethereal  solution  with  ice-cold  water.  It  is  a  colourless  liquid, 
b.  p.  52°/ 1-5  mm.,  with  an  exceedingly  unpleasant  odour.  It 
is  very  unstable,  and  becomes  noticeably  decomposed  when  pre¬ 
served  during  a  quarter  to  half  an  hour  in  an  ice-chest;  it  is 
more  stable  in  dry  ethereal  solution.  Phenylthiol  thiocyanate  like- 


i.  642 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


wise  decomposes  readily.  It  cannot  be  purified  by  distillation 
in  a  vacuum,  and,  at  the  atmospheric  temperature,  is  a  yellow 
liquid  which  solidifies  to  a  colourless,  crystalline  solid  when  strongly 
cooled.  $-Naphthylthiol  thiocyanate  forms  small,  pale  yellow 
crystals,  m.  p.  64-5 — 65°  (corr.)  after  softening  at  63 — 64*5° ;  it 
may  be  preserved  unchanged  for  several  weeks. 

Phenyl  ethyl  disulphide ,  EtS’SPh,  a  colourless  liquid  with  a  faint, 
unpleasant  odour,  b.  p.  123°(corr.)/14  mm.,  df’8  1*1119,  is  prepared 
by  the  action  of  an  ethereal  solution  of  thiophenol  on  a  solution  of 
ethyl  thiol  thiocyanate  in  ice-cold  ether.  (3-  Naphthyl  ethyl  disulphide 
is  a  pale  yellow  liquid,  b.  p.  162°/2  mm.  Phenyl  (3- naphthyl 
disulphide  (from  (3 -naphthyl  thiol  thiocyanate  and  thiophenol) 
crystallises  in  colourless  needles,  m.  p.  75 — 76°.  H.  W. 

Formation  of  Hydrogen  Cyanide  from  Nitrogen  and  Hydro¬ 
carbons  in  the  Electric  Arc.  A.  Koenig  and  W.  Hubbuch 
(Z.  Elektrochem .,  1922,  28,  202 — 223). — The  formation  of  hydrogen 
cyanide  from  acetylene  and  nitrogen  in  a  water-cooled  arc  under 
reduced  pressure  has  been  investigated.  The  concentration  of 
acetylene  was  kept  very  low.  Keeping  the  rate  of  flow  of  the 
gas  mixture  constant  (3  litres  per  hour)  the  consumption  of  energy 
by  the  arc,  gas  pressure,  and  composition  were  systematically 
varied.  It  is  shown  that  mixtures  containing  less  than  2  vol.% 
of  acetylene  were  quantitatively  converted  into  hydrogen  cyanide 
without  any  formation  of  carbon.  With  higher  concentrations  of 
acetylene,  there  was  a  considerable  separation  of  carbon,  and  the 
yield  of  hydrogen  cyanide  was  smaller.  The  energy  yield  was  only 
0*5 — 1*5  grams  per  kilowatt  hour.  Further  experiments,  designed 
to  test  the  possibility  of  a  commercial  synthesis  of  hydrogen  cyanide 
from  nitrogen  and  hydrocarbons,  were  carried  out  at  atmospheric 
pressure  in  a  high  tension  arc  which  was  rotating  in  a  magnetic 
field.  In  these  experiments,  the  rate  of  flow  of  the  gas  mixture 
was  10,  20,  50,  and  100  litres  per  hour.  The  following  mixtures 
were  passed  through  the  arc  :  (1)  nitrogen  with  1 — 3%  acetylene, 

(2)  nitrogen  with  1 — 9%  of  50%  acetylene-hydrogen  mixture, 

(3)  nitrogen  with  1 — 19%  of  a  1:2  mixture  of  acetylene  and 
hydrogen,  (4)  7:3  nitrogen-hydrogen  mixture  with  3 — 11%  of 
acetylene,  (5)  1  :  1  nitrogen-hydrogen  mixture  with  4 — 12%  of 
acetylene,  (6)  nitrogen  with  1 — 5*6%  of  ethylene  and  (7)  nitrogen  with 
2 — 15%  of  methane.  The  energy  and  material  yields  with  various 
compositions  of  the  mixtures  and  various  rates  of  flow  are  plotted 
on  curves.  It  is  shown  that  with  a  relatively  slow  rate  of  flow, 
that  is,  with  the  highest  temperature,  methane  which  shows  the 
least  tendency  to  deposit  carbon  gives  a  practically  constant  yield 
of  40%  hydrogen  cyanide  irrespective  of  its  concentration  within 
the  limits  2 — 11%.  Ethylene  and  acetylene  mixed  with  hydrogen 
show  definite  maxima  in  the  yields  at  the  point  where  the  deposition 
of  carbon  commences.  Mixtures  of  pure  acetylene  with  nitrogen 
give  a  maximum  yield  of  hydrogen  cyanide  in  the  region  where 
there  is  a  heavy  deposition  of  carbon.  With  a  more  rapid  rate 
of  flow  of  the  gases,  the  yields  are  reversed,  methane  giving  a  smaller 
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yield  than  the  other  hydrocarbons,  and  in  these  circumstances 
the  yield  of  hydrogen  cyanide  from  ethylene  is  much  poorer,  so 
that  high  yields  may  only  be  obtained  when  acetylene  is  used 
with  a  high  rate  of  flow.  Very  good  yields,  both  with  respect  to 
energy  and  material,  are  obtained  when  a  mixture  of  30%  of  hydro¬ 
gen  and  70%  of  nitrogen  is  passed  with  7 — 8%  of  acetylene  at  the 
rate  of  20  1.  per  hour  through  the  arc.  In  this  case,  there  is  no 
deposition  of  carbon.  With  a  very  rapid  rate  of  flow  (up  to  100  1. 
per  hour),  the  energy  yield,  from  mixtures  of  nitrogen,  hydrogen,  and 
acetylene,  with  a  great  excess  of  nitrogen,  reaches  a  maximum  of 
10 — 11  grams  of  hydrogen  cyanide  per  kilowatt  hour.  J.  F.  S. 

Simple  Cyano-  and  Cyanuric  Compounds.  III.  Malono- 
nitrile  and  its  Halogenation.  Erwin  Ott  and  Bernhard 
Lopmann  (Ber.,  1922,  55,  [2?],  1255 — 1261). — The  bromination  of 
malononitrile  dissolved  in  water  has  been  examined  by  Hesse, 
who  isolated  a  small  amount  of  a  crystalline  substance,  m.  p.  123 — 
124°,  which  he  considered  to  be  dibromomalononitrile,  whilst  the 
main  product  of  the  action  was  an  oil  which  could  not  be  purified. 
A  repetition  of  his  experiments  has  led  to  different  results.  The 
solid  material  is  shown  to  be  dibromosuccinonitrile ;  exceptional 
difficulties  are  encountered  in  the  analysis  of  this  substance,  but 
its  constitution  is  placed  beyond  doubt  by  its  hydrolysis  to  dibromo- 
succinic  acid  and  reduction  of  the  latter  to  succinic  acid.  The 
liquid  product  consists  of  dibromomalononitrile,  which  can  be 
purified  readily  by  distillation  under  diminished  pressure.  It  has 
b.  p.  49-2°/10  mm.,  m.  p.  +3°.  It  is  a  highly  reactive  substance, 
which  is  transformed  by  alkali  iodide  in  neutral  aqueous  solution  into 
the  unstable  di-iodomalononitrile,  and  is  reduced  quantitatively  by  an 
acidified  solution  of  potassium  iodide  to  malononitrile  and  iodine. 

The  action  of  chlorine  on  malononitrile  proceeds  on  similar  lines, 
but  the  dichloro- compound  has  a  marked  tendency  to  unite  with 
a  further  molecule  of  chlorine,  with  the  formation  of  a  tetrachloride ; 
the  formation  of  the  latter  cannot  be  avoided  by  the  use  of  only 
that  quantity  of  chlorine  which  is  theoretically  necessary.  The 
products  obtained  are  dichioromalononitrile ,  a  mobile  liquid  with  a 
very  intense  odour  of  chloropicrin,  b.  p.  97°/754  mm.,  dichioro¬ 
malononitrile  dichloride}  b.  p.  183 — 184°/759  mm.  (slight  decomp.), 
and  dichlorosuccinonitrile ,  monoclinic  crystals,  m.  p.  91°,  b.  p. 
150°/15  mm. 

Malononitrile  can  be  obtained  fairly  readily  and  in  considerable 
quantity  if  the  method  of  Phelps  and  Tillotson  (A.,  1908,  i,  757) 
is  followed  for  the  preparation  of  ethyl  cyanoacetate  and  the  latter 
is  transformed  into  cyanoacetamide  (yield  93%)  by  alcoholic 
instead  of  aqueous  ammonia.  It  appears  to  be  a  useful  solvent 
for  the  determination  of  molecular  weight  by  the  cryoscopic  method, 
the  mean  constant  being  50-03.  H.  W. 

C18  Fatty  Acids.  V.  Molecular  Rearrangements  in  some 
Derivatives  of  Unsaturated  Higher  Fatty  Acids.  Ben  H. 

Nicolet  and  Joseph  J.  Pelc  (J.  Amer.  Chem.  Soc 1922,  44, 
1145—1149). — The  unsaturated  fatty  acids  examined  readily  give 
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hydroxamic  acids,  as  do  the  aromatic  or  saturated  fatty  acids, 
and  the  following  were  prepared.  Oleohydroxamic  acid  (cf.  Morelli, 
A.,  1908,  i,  758) ;  elaidohydroxamic  acid ,  m.  p.  86° ;  ricinoleo- 
hydroxamic  acid ,  m.  p.  65°;  linolohydroxamic  acid ,  m.  p.  8—10°; 
oleoacetylhydroxamic  acid ,  m.  p.  63° ;  oleodiacetylhydroxamic  acid, 
m.  p.  64 — 65°;  elaidoacetylhydroxamic  acid,  m.  p.  84°;  elaido - 
diacetylhydroxamic  acid,  m.  p.  82°.  These  hydroxamic  acids  undergo 
the  Lossen  rearrangement  with  aqueous  alkali,  the  change  not 
being  affected  by  the  double  bond.  Di-tT&ns-he/ptadecylenylcarb- 
amide  has  m.  p.  59°,  di-cis-heptadecylenylcarbamide  has  m.  p.  92 — 
93°,  dihydroxyheptadecylenylcarbamide,  m.  p.  57*5°,  was  obtained 
from  1-acelylricinoleoacetylhydroxamic  acid,  m.  p.  6 — 8°. 

The  Lengfeld-Stieglitz  rearrangement  of  the  acetylhydroxamic 
acids  with  sodium  ethoxide  also  proceeded  normally,  the  corre¬ 
sponding  urethane  being  obtained.  trsms-Heptadecylenylurethane 
had  m.  p.  42 — 43°,  and  cis -heptadecylenylur  ethane  had  m.  p.  87 — 88°. 

The  supposed  analogous  rearrangement  to  the  carbimide  by  the 
action  of  acetic  anhydride  was  complicated,  however,  by  the  fact 
that  a  mixture  of  cis -  and  tfrarcs-carbimides  always  resulted,  which¬ 
ever  pure  hydroxamic  was  used.  These  carbimides  could  not  be 
separated  from  one  another,  but  were  detected  by  conversion  into 
the  corresponding  urethanes.  W.  G! 

The  Fluorides  of  Organo-metallic  Compounds.  II.  Lead 
Alkyl  and  Aryl  Fluorides.  Erich  Krause  and  Erich  Pohland 
( Ber 1922,  55,  [B],  1282 — 1289;  cf.  Krause,  A.,  1919,  i,  9;  Krause 
and  Becker,  A.,  1920,  i,  340).- — Lead  alkyl  fluorides  cannot  be 
prepared  by  double  decomposition  between  normal  potassium 
fluoride  and  the  necessary  lead  alkyl  haloid,  but  are  obtained  by 
the  action  of  hydrofluoric  acid  on  lead  trialkyl  hydroxides,  the 
operations  being  rendered  exceptionally  unpleasant  by  the  physio¬ 
logical  action  of  the  latter  substances.  They  are  considerably 
more  stable  than  the  corresponding  lead  alkyl  chlorides,  and  are 
therefore  the  most  stable  lead  alkyl  haloids ;  after  a  few  months, 
a  slight  decomposition  is  generally  evident,  which  is  more  marked 
with  decreasing  weight  of  the  alkyl  group.  The  melting  points 
are  very  high  and  cannot  be  observed,  since  they  lie  invariably 
above  the  temperature  of  decomposition.  The  lead  aryl  fluorides 
are  prepared  by  the  action  of  normal  potassium  fluoride  on  the 
lead  aryl  bromides ;  they  are  uniformly  sparingly  soluble  and  very 
stable  substances. 

Lead  trimethyl  fluoride,  PbMe3F,  is  prepared  by  exactly  neutralis¬ 
ing  a  solution  of  lead  trimethyl  hydroxide  in  alcohol  with  a  mixture 
of  hydrofluoric  acid  (33%)  and  alcohol  and  spontaneous  evaporation 
of  the  solution  over  phosphoric  oxide.  It  crystallises  in  long,  very 
slender  needles,  df  3-53,  decomp,  about  305°.  In  spite  of  its  high 
temperature  of  decomposition,  it  is  remarkably  readily  volatilised, 
giving  a  vapour  with  an  intensely  unpleasant,  metallic  odour. 
The  solubilities  of  the  substance  in  grams  per  100  grams  of  methyl 
alcohol,  ethyl  alcohol,  benzene,  and  water  at  30°  and  50°,  respec¬ 
tively,  are  8*24  and  99*5;  6-89  and  82-0;  0*028  and  0*87;  5*51 
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and  26*3.  Lead  triethyl  fluoride  forms  long,  thin,  doubly  refractive 
prisms,  df  2-48,  decomp,  about  240° ;  its  solubilities  in  methyl 
alcohol,  ethyl  alcohol,  benzene,  and  water  at  30°  and  50°  are  7*24 
and  90*0;  6*11  and  75*1;  0*185  and  0*60;  1*30  and  7*04.  Lead 
tri-n-propyl  fluoride  crystallises  in  needles,  d\8  1*56,  decomp,  about 
235°,  its  solubilities  in  methyl  alcohol,  ethyl  alcohol,  benzene,  and 
water  at  30*1°  and  50*0°,  respectively,  being  2*01  and  4*94;  1*21 
and  3*53;  0*055  and  0*082;  0*17  and  0*23.  Lead  tri-isobutyl 
fluoride  forms  long,  thin,  doubly  refracting  prisms,  dlf  1*50,  decomp, 
about  230° ;  the  solubilities  in  methyl  alcohol,  ethyl  alcohol,  benzene, 
and  water  at  30*0°  and  50*0°,  respectively,  are  1*76  and  2*96; 
1*09  and  2*13;  0*042  and  0*071;  0*12  and  0*18.  Lead  tri-isoamyl 
fluoride ,  long,  colourless  needles,  has  d±  1*46,  decomp,  about  251°, 
and  the  following  solubilities  in  methyl  alcohol,  ethyl  alcohol, 
benzene,  and  water  at  30*1°  and  50*0°;  2*34  and  6*32;  1*73  and 
4*55 ;  0*063  and  0*094 ;  0*019  and  0*022.  Lead  triphenyl  fluoride 
is  prepared  by  agitating  lead  triphenyl  bromide  dissolved  in  benzene 
with  an  aqueous  solution  of  normal  potassium  fluoride.  It  forms 
colourless,  microscopic  needles,  df5  1*82,  decomp,  about  318°. 
Its  solubilities  in  methyl  alcohol,  ethyl  alcohol,  benzene,  and  water 
at  30*0°  and  50*0°  are,  respectively,  0*36  and  1*45;  0*15  and  0*24; 
0*080  and  0*092  ;  0*031  and  0*10.  Lead  tri-p-tolyl  fluoride  crystallises 
in  hair-fine  needles,  decomp,  about  280°.  Lead  tricyclohexyl 
fluoride  forms  microscopic  spikes,  dj65  1*79,  decomp,  about  198°. 
One  hundred  grams  of  methyl  alcohol,  ethyl  alcohol,  benzene, 
and  water  dissolve  0*66,  0*39,  0*11,  and  0*096  gram  of  the  substance, 
respectively,  at  30°.  H.  W. 

Attempt  at  a  Systematic  Extension  of  the  Preparation  of 
Organometallic  Compounds.  Application  to  Ferrous  Ethyl 
Iodide.  Andre  Job  and  Rene  Reich  (Compt.  rend.,  1922,  174, 
1358 — 1361). — When  ferrous  iodide  in  ethereal  solution  is  boiled 
with  zinc  ethyl  iodide  for  six  hours  in  the  complete  absence  of  air, 
a  solution  of  ferrous  ethyl  iodide ,  FeEtl,  is  obtained.  It  is  quanti¬ 
tatively  decomposed  by  water,  giving  ethane  and  ferrous  hydroxide, 
and  by  absolute  alcohol  giving  ethane  and  ferrous  iodoethoxide. 
If  ferric  chloride  is  used  instead  of  ferrous  iodide,  the  chloride  is 
first  instantaneously  and  quantitatively  reduced  to  ferrous  chloride, 
and  this  is  then  slowly  converted  into  ferrous  ethyl  chloride. 

W.  G. 

Compounds  containing  Zinc  derived  from  Additive  Pro¬ 
ducts  of  Oxides  of  Nitrogen  and  Olefines.  Alfred  Schaar- 
schmidt,  Maximilian  Veidt,  and  Franz  Schlosser  ( Ber .,  1922, 
55,  [J5],  1103 — 1112). — -The  olefine,  obtained  by  the  action  of  heat 
on  paraffin  chlorinated  at  150°  (cf.  Schaarschmidt  and  Thiele, 
A.,  1921,  i,  1),  forms  an  unstable  additive  product  with  nitrogen 
tetroxide  which  is  reduced  by  zinc  dust  and  ammonia  in  alcoholic 
solution  to  a  mixture  of  an  oil  containing  nitrogen,  a  solid  paraffin, 
and  a  solid  product,  which  contains  one  atom  of  zinc  for  every 
two  atoms  of  nitrogen.  Since  the  heterogeneous  nature  of  the 
initial  material  renders  the  interpretation  of  the  experimental 
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results  a  matter  of  great  difficulty,  the  behaviour  of  q/cZohexene 
and  cetene  under  similar  conditions  has  been  investigated.  The 
crude  additive  product  of  ci/dohexene  and  nitrogen  tetroxide  is 
reduced  to  a  mixture  of  a  liquid ,  free  from  zinc,  which  could  not 
be  purified  satisfactorily,  but  which  appears  to  have  the  formula 
C6Hn02N,  and  an  uncry stallis able  solid  containing  nitrogen, 
oxygen,  and  zinc  in  the  atomic  proportion,  2:4:1.  It  appears 
most  probable  that  the  initial  additive  product  is  either  a  nitro- 
nitrite,  “CH(N02)'CH*(>N0,  or  a  nitroso-nitrate, 

-CH(N0)*CH-0-N02, 

which  undergoes  partial  hydrolysis  and  reduction  to  the  oxime, 


giving  the  compound  c6h8< 


C.’N-O-Zn-O-Nrc^p  „ 
6h-OH  HOHCf  6  8' 


If  this  is 


decomposed  by  being  treated  with  hydrogen  sulphide  in  glacial 
acetic  acid  solution,  it  yields  the  corresponding  hydroxy-oxime 
which  resembles  closely  the  zinc -free  reduction  product.  With 
cetene,  the  results  are  to  some  extent  similar.  The  zinc-free  liquid 
appears  to  have  the  formula  C16H3302N,  whereas  the  solid 
; product ,  yellow  crystals,  m.  p.  (indefinite)  90 — 93°,  has  the  com¬ 
position  (C16H3202N)2Zn.  If,  however,  the  latter  is  crystallised 
repeatedly  from  ether,  it  yields  a  substance ,  C32H60O2N2Zn,  m.  p. 
80 — 81°,  which  is  converted  by  hydrogen  sulphide  in  glacial  acetic 
acid  solution  into  a  yellow,  crystalline  compound ,  C16H31ON.  It 
appears,  therefore,  that,  in  addition  to  the  hydroxy- oxime  com¬ 
pound,  an  unsaturated  oxime  is  also  produced  which  contains 
the  oxime  group  at  the  end  of  the  chain. 

Cetene-^ -nitrosite,  C32H6406N4,  colourless  crystals,  m.  p.  85°,  is 
obtained  by  the  gradual  admixture  of  solutions  of  cetene  and 
nitrogen  peroxide  in  light  petroleum  at  — 15°  to  — 8°. 

Similar  series  of  compounds  containing  aluminium  and  mercury 
in  place  of  zinc  have  also  been  prepared.  H.  W. 


The  Structure  of  the  Benzene  Nucleus.  I.  Intra-nuclear 
Tautomerism.  Christopher  Kelk  Ingold  (T.,  1922,  121, 
1133—1143). 

The  Structure  of  the  Benzene  Nucleus.  II.  Synthetic 
Formation  of  the  Bridged  Modification  of  the  Nucleus. 

Christopher  Kelk  Ingold  (T.,  1922, 121,  1143 — 1153). 


The  Influence  of  some  Substituents  in  the  Benzene  Ring 
on  the  Mobility  of  Chlorine  in  the  Side-chain  in  its  Relation 
to  the  Problem  of  Substitution  in  the  Benzene  Ring. 

S.  C.  J.  Olivier  (Rec.  trav.  chim .,  1922,  41,  301 — 311;  cf.  A., 
1914,  ii,  846). — In  the  reaction  between  p-bromobenzenesulphonyl 
chloride  and  substituted  benzenes,  the  influence  of  the  substituents 
is  found  to  be  Me>H>Br>Cl>N02,  and  this  is,  to  a  great  extent, 
confirmed  by  the  converse  reaction — benzene  and  substituted 
sulphonyl  chlorides — the  result  in  the  latter  case  being  Me  >  H  >  I  > 
Br>Cl>N02.  Similar  results  are  obtained  in  the  case  of  saponifi¬ 
cation  of  benzyl  chloride  and  its  ring-substituted  derivatives,  by 
a  large  excess  of  water.  The  position  of  the  substituents  in  addition 
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to  their  nature  was  examined  and  the  above  results  amplified  as 
follows  :  p-Me  >  o-Me  >  m- Me  >  H  >  p-Cl  >o-Cl>m-Cl>m-N02> 
o-N02>p-NG2.  Thus,  from  knowledge  of  the  substituent  and 
its  position,  the  substitution  in  the  ring  may  be  predicted,  and 
the  theoretical  results  which  would  be  expected  from  the  order 
given  above  are  in  accordance  with  those  obtained  by  Holleman 
and  his  co-workers.  H.  J.  E. 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  IV.  The  Tautomeric  Hydrogen  Hypothesis,  and 
the  Removal  of  the  Halogen  Atom  from  Aromatic  Nitro¬ 
compounds.  Alexander  Killen  Macbeth  (T.,  1922,  121, 
1116—1121). 

Physico-chemical  Investigation  of  Tetrahydronaphthalene 
and  Decahydronaphthalene.  W.  Herz  and  Paul  Schuftan 
(Z.  physikal.  Chem.,  1922,  101,  269 — 285). — The  authors  have 
investigated  a  number  of  the  physical  properties  of  tetralin  (tetra¬ 
hydronaphthalene)  and  decalin  (decahydronaphthalene).  These 
substances  are  of  great  use  as  solvents  and  are  also  used  as  sources 
of  heat  and  power  and  have  a  use  as  lubricants.  The  substances 
were  carefully  purified  and  the  following  physical  constants  deter¬ 
mined  :  boiling  point,  tetralin,  207*3°,  decalin,  191*7°;  vapour 
pressure  formula,  tetralin,  log  p— — 2681-3/T+1-75  log  T  — 
0003214T +5*31446  ;  decalin,  log  p^-2395*2/T+l*75  log  T— 
0  00270983P  +4*62719 ;  heat  of  vaporisation,  tetralin,  79*32 
cal./gr.,  decalin,  71*01  cal./gr. ;  Trouton  constant,  tetralin,  21*8, 
decalin,  21*1 ;  ebullioscopic  constant,  tetralin,  5773,  decalin, 
6036;  specific  heat  (15 — 18°),  tetralin,  0*403,  decalin,  0*395; 
melting  point,  tetralin,  — 35*0°  ±0*5°,  decalin  — 124°  ±2°;  density, 
tetralin,  ^—0*9843  (1 — 763xl0-6/),  decalin,  0*8975  (1  —  818 X 
10-6£) ;  coefficient  of  expansion  (15—25°),  tetralin  0*00078,  decalin, 
0*00086 ;  critical  temperature,  tetralin  789°,  decalin,  724°  ;  measure¬ 
ments  of  internal  friction  have  been  made  for  both  substances 
at  25°,  50°,  and  75°,  and  the  surface  tension  has  been  measured 
at  a  series  of  temperatures  ;  at  the  boiling  point  the  surface  tension 
in  dynes/cm.  is:  tetralin  17*46,  decalin  15*71,  and  the  molecular 
surface  energy:  tetralin  512*9,  decalin  505*1.  A  number  of  other 
quantities  are  calculated  and  an  account  of  some  partition  experi¬ 
ments  is  given.  J.  F.  S. 

Stereoisomeric  Derivatives  of  Stilbene.  P.  Stoermer  and 
H.  Oehlert  (Per.,  1922,  55,  [P],  1232 — 1243). — The  authors 
describe  a  series  of  attempts  to  convert  stable  into  labile  stilbene 
derivatives  by  the  action  of  ultra-violet  light.  In  general,  the 
experiments  are  greatly  complicated  by  the  formation  of  resinous 
products,  and  the  yields  are  not  good.  In  all  the  cases  investigated 
the  melting  points  of  the  labile  are  lower  than  those  of  the  corre¬ 
sponding  stable  compounds,  and  the  isomerides  are  not  infrequently 
distinguished  by  marked  differences  in  colour. 

2  : 4-Dinitrostilbene,  CHPhICH,C6H3(N02)2,  is  converted  by 
exposure  in  benzene  solution  to  the  rays  of  a  quartz-mercury 
lamp  to  the  extent  of  20%  into  allo-2  :  4- dinitrostilbene ,  large, 
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transparent,  lemon -yellow  crystals,  m.  p.  127° ;  the  solubility  of 
the  labile  and  stable  compounds  in  benzene  at  20°  is,  respectively, 
11*79%  and  3*7%.  4-Nitro-2-aminostilbene  and  2-nitro-4-amino- 
stilbene  do  not  suffer  a  similar  transformation  in  benzene  solution. 
Their  acetyl  derivatives  are  likewise  unchanged.  The  attempted 
partial  reduction  of  alio- 2  :  4-dinitrostilbene  by  ammonium  sulphide 
in  the  presence  of  alcohol  results  partly  in  the  production  of  stable 
2  :  4-dinitrostilbene  and  partly  in  the  formation  of  stable  2-nitro- 
4-aminostilbene.  Stable  2  :  4-dinitrostilbene,  m.  p.  140°,  is  partly 
reduced  by  phenylhydrazine  at  100°  to  4-nitro-2-aminostilbene, 
but  another  portion  undergoes  a  remarkable  change  to  a  red, 
crystalline  variety ,  m.  p.  140°  (m.  p.  when  mixed  with  the  yellow 
stable  2  :  4-dinitrostilbene,  140°).  Either  form,  on  protracted 
exposure  to  sunlight,  appears  to  pass  into  a  brown  modification, 
m.  p.  140°,  so  that  here  a  remarkable  instance  of  colour  trimorphism 
is  possibly  presented,  alio- 2  :  4-Dinitrostilbene  is  transformed  by 
bromine  into  the  dibromide  of  the  stable  modification. 

The  most  suitable  solvent  for  the  isomerisation  of  4-nitrostilbene 
is  ehloroform,  since  resinification  occurs  to  only  a  slight  extent, 
although  the  yields  of  allo-4-nitrosiilbene,  large,  brownish-yellow, 
quadratic  crystals,  m.  p.  65°,  leave  much  to  be  desired.  It  is 
reduced  by  ferrous  sulphate  and  ammonia  to  al\o-4c-aminostilbene , 
which  could  be  isolated  only  as  a  yellowish -red  liquid.  When 
dissolved  in  alcohol  and  treated  with  hydrochloric  acid,  it  gives 
the  hydrochloride  of  the  stable  isomeride,  m.  p.  245°,  but  by  cautious 
acetylation  or  benzoylation  it  can  be  transformed  into  allo-4-ace^- 
aminostilbene ,  yellow  crystals,  m.  p.  134°,  and  al\o-4:-benzoylamino- 
stilbene ,  broad  needles,  m.  p.  154°. 

2-Nitro-4-cyanostilbene  is  converted  to  a  small  extent  by  exposure 
to  ultra-violet  light  into  cyanophenylisatogen,  m.  p.  224°  (cf. 
Pfeiffer,  A.,  1916,  i,  327). 

2-Nitrostilbene-4-carboxylie  acid  is  isomerised  to  a  small  extent 
in  benzene  solution  to  8b\\o-2-nitrostilbene-4:-carboxylic  acid ,  pale 
yellow,  crystalline  aggregates,  m.  p.  158°.  The  conversion  occurs 
to  a  greater  extent  with  the  esters ;  methyl  al\o-2-nitrostilbene- 
4-carboxylate  forms  coarse,  apparently  rectangular  crystals,  m.  p. 
91°,  whereas  the  corresponding  ethyl  ester  could  only  be  obtained 
as  a  liquid  which,  when  hydrolysed,  gave  a  mixture  of  the  stereo- 
isomeric  acids. 

Stable  methyl  2-aminostilbene-4-carboxylate ,  lemon-yellow,  flat 
needles,  m.  p.  130°,  is  obtained  by  the  reduction  of  the  corresponding 
nitro-ester  with  ferrous  sulphate  and  ammonia;  the  diazonium 
salt  is  described.  Methyl  a\\o-2-aminostilbene-4-carboxylate}  large 
dark  yellow  or  pale  brown  needles,  m.  p.  95°,  is  prepared  similarly 
from  the  allonitTo -ester.  H.  W. 

Dinitrodiphenylamine.  R.  C.  Moran  (U.S.  Pat.  1401631). — 
Dinitrodiphenylamine  is  prepared  by  combining  a  halogenodinitro- 
benzene  with  aniline  by  heating  to  90 — 100°  with  sodium  carbonate 
or  sodium  hydrogen  carbonate  in  the  absence  of  solvents  or  added 
water.  Chemical  Abstracts. 
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Action  of  certain  Primary  Bases  on  5-Bromo-l  :  2  : 4- 
trinitrobenzene.  M.  Giua  and  A.  Angeletti  ( Gazzetta ,  1922, 
52,  i,  316 — 322). — Since  5-bromo-l  :  2  :  4 -trinitrobenzene  contains  a 
nitro-group  in  the  1-position  and  a  labile  hydrogen  atom  (A.,  1921, 
i,  551),  the  action  on  it  of  bases  may  give  rise  to  two  series  of 
compounds  :  (1)  C6H2Br(N02)3+2NH2R=C6HoBr(N02)2’NHR+ 

NH2R,HN02(  — >R-0H+N2+H20),  and  (2)  C6H2Br(N02)3+ 
4NH2R=C6H2(N02)2(NHR)2+NH2R,HBr+R-0H+N2+H20.  In 
the  case  of  primary  aromatic  amines,  the  preceding  equations 
become :  (la)  C6H2Br(N02)3+3NH2R=C6H2Br(N02)2-NHR+ 

NR.’N'NHR  -f  2H20  and  (2a)  C6H2Br(N02)3  +  5NH2R  = 

C6H2(N02)2(NHR)2+NR:N-NHR+NH2R,HBr+2H20.  The  re¬ 
action  (1)  or  (la)  has  been  investigated  for  a  number  of  bases,  and 
reaction  (2)  for  allylamine,  2  mols.  of  the  latter  and  1  mol.  of  the 
bromonitro-compound  yielding  an  oily  product  difficult  to  purify. 
The  negative  grouping  of  5-bromo-l  :  2  :  4 -trinitrobenzene  causes 
the  nitro-group  in  position  1  to  react  first,  the  bromine  atom  reacting 
only  when  the  base  is  in  excess  and  the  heating  prolonged. 

5-Bromo- 2  :  4 -dinitroethylaniline,  C6H2Br(N02)2*NHEt,  prepared 
by  the  action  of  ethylamine,  forms  small,  lustrous,  orange-yellow 
prisms,  m.  p.  105 — 106°,  and  in  alcoholic  solution  gives  a  red 
coloration  with  alkalis. 

2  :  4:-Dinitro-m-phenylenediallyldiamine , 

c6h2(no2)2(nh-ch2-ch:ch2)2, 

crystallises  in  long,  lustrous,  pale  yellow  needles,  m.  p.  139 — 140°, 
dissolves  in  concentrated  sulphuric  acid  with  a  yellow  coloration, 
and  in  alcoholic  solution  gives  a  brick-yellow  coloration  with 
alkalis. 

5-Bromo -2  :  4-dinitrodiphenylamine,  prepared  from  aniline  and 
5-bromo-l  :  2  :  4-trinitrobenzene,  forms  garnet-red  prisms,  m.  p. 
156°  (cf.  Jackson  and  Cohoe,  A.,  1901,  i,  585). 

5-Bromo- 2  :  4:-dinitrophenyl-m-tolylamine , 

C6H2Br(N  02)2*NH*C6H4Me, 

obtained  by  the  action  of  m-toluidine,  crystallises  in  red  prisms, 
m.  p.  152°,  and  gives  a  dark  red  coloration  with  either  alkalis  in 
alcoholic  solution  or  concentrated  sulphuric  acid. 

5-Bromo- 2 : 4:-dinitrophenyl-'p-tolylamine)  prepared  from  _p-toluidine, 
forms  pale  yellow  prisms,  m.  p.  164 — 165°,  and  gives  a  red  color¬ 
ation  with  alkalis  in  alcoholic  solution,  and  a  red  solution  with 
hot  concentrated  sulphuric  acid. 

5-Bromo -2  :  4 -dinitro -2'- hydroxydiphenylamine , 

C6H2Br(N02)2*NH*C6H4#0H, 

prepared  from  o-aminophenol,  forms  red  prisms,  m.  p.  203 — 204°, 
dissolves  in  hot,  concentrated  sulphuric  acid  giving  an  intense  blue 
solution,  and  in  alcoholic  solution  yields  a  dark  red  coloration  with 
alkalis. 

5-Bromo-2  :  ^-dinitro -3' -hydroxydiphenylamine,  C12H805N3Br,  pre* 
pared  from  ra-aminophenol,  crystallises  in  red  prisms,  m.  p.  173 — 
174°,  dissolves  in  hot,  concentrated  sulphuric  acid  to  a  deep,  reddish- 
brown  solution,  and  in  alcoholic  solution  gives  a  dark  red  coloration 
with  potassium  hydroxide. 
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5-Bromo- 2  :  4-dinitro-4' -hydroxy diphenylamine,  prepared  from  p- 
aminophenol,  forms  garnet-red  prisms,  m.  p.  215 — 216°,  gives  a 
brownish-red  solution  in  hot,  concentrated  sulphuric  acid,  and  in 
alcoholic  solution  yields  a  dark  red  coloration  with  alkali. 

5-Bromo- 2  :  4- dinitrodiphenylamine-2' -carboxylic  acid, 
C6H2Br(N02)2-NH-C6H4-C02H, 

prepared  from  anthranilic  acid,  crystallises  in  garnet-yellow  prisms, 
m.  p.  274 — 276°,  forms  a  yellow  solution  in  hot,  concentrated 
sulphuric  acid,  and  in  alcoholic  solution  gives  a  reddish-brown 
coloration  with  excess  of  alkali. 

5-Bromo- 2  :  4-dinitrodiphenylamine-3f -carboxylic  add ,  prepared 
from  m-aminobenzoie  acid,  forms  reddish-yellow  needles,  m.  p. 
245°,  and  gives  a  red  coloration  with  alkali  in  excess. 

5-Bromo- 2  :  4-dinitrodiphenylamine-4f -carboxylic  acid,  prepared 
from  £>-aminobenzoie  acid,  crystallises  in  lustrous,  reddish-yellow 
prisms,  m.  p.  247°,  and  with  excess  of  alkali  yields  an  intense,  dark 
red  coloration. 

5-Bromo- 2  :  4-dinitro-4f -acetyldiphenylamine, 

C6H2Br(N02)2-NH-C6H4Ac, 

prepared  from  ^-aminoacetophenone,  forms  orange-yellow  prisms, 
m.  p.  167 — 168°,  dissolves  in  cold  concentrated  sulphuric  acid  to 
a  red  solution,  and  in  alcoholic  solution  gives  a  dark  red  coloration 
with  alkalis.  T.  H.  P. 

The  Dihydronaphthalene  Series.  III.  The  Oxidation  and 
Bromination  of  5  :  8-Dihydro-a-naphthylamine.  Frederick 
Maurice  Rowe  and  John  Stanley  Herbert  Davies  (T.,  1922, 
121,  1000—1007). 

Preparation  of  Amino-phenols  or  Aromatic  Amino-acids. 

William  Lewcock,  William  Gordon  Adam,  Norman  Edward 
Siderfin,  and  William  Lyle  Galbraith  (Brit.  Pat.  179753). — 
Amino-phenols  or  aromatic  amino-acids  may  be  obtained  in  good 
yield  by  the  reduction  of  nitro-  or  azo-phenols  or  aromatic  acids, 
with  hydrogen  sulphide  in  presence  of  an  alkali  carbonate,  at 
about  100°.  The  compound  to  be  reduced  may  be  dissolved  wholly 
or  in  part  in  a  solution  of  the  alkali  carbonate,  or  the  latter  may 
be  added  to  an  already  prepared  solution  of  the  alkali  phenoxide, 
or  salt.  The  hydrogen  sulphide  need  not  be  pure  but  may,  for 
example,  be  employed  in  the  form  of  the  waste  gases  from  the 
ammonia  scrubbers  of  gas-works,  containing  only  about  15%  of 
hydrogen  sulphide  together  with  a  large  proportion  of  carbon 
dioxide.  G.  F.  M. 

Preparations  in  the  Naphthalene  Series.  R.  Scholl 
[with  Christian  Seer  and  Richard  Weitzenbock]  (Monatsh., 
1921,  42,  405 — 409). — 5-Iodo-l-nitronaphthalene  was  prepared  by 
the  action  of  potassium  iodide  on  a  solution  of  5-nitronaphthalene- 
diazonium  chloride;  it  forms  fine,  straw-yellow  needles,  m.  p.  164°. 
When  reduced  with  tin  and  hydrochloric  acid,  it  gives  5-iodo-cc- 
naphthylamine,  colourless  leaflets,  m.  p.  75 — 75*5°.  The  sulphate 
forms  fine  needles,  becoming  red  in  the  air  and  decomposing  at 
205 — 215°.  The  hydrochloride  forms  fine  needles  becoming  blue 
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on  exposure  to  light.  5-Iodo-oi-naphthol  was  obtained  by  boiling  a 
20%  sulphuric  acid  solution  of  5-iodo- 1 -diazonaphthalene ;  it  is 
volatile  in  steam  and  crystallises  from  hot  water  in  fine,  white 
needles,  m.  p.  131 — 132°.  The  yield  of  iodonaphthol  was  small, 
the  principal  product  being  a  resin  from  which  a  substance,  dark 
red  needles,  m.  p.  228 — 245°,  was  obtained,  probably  a  di-iodo- 
azonaphthol.  By  methylation  of  5-iodo-l-naphthol  with  methyl- 
sulphate  in  alkaline  solution,  5-iodo- cc-naphthyl  methyl  ether  was 
obtained,  as  needles,  m.  p.  78 — 79°.  By  heating  5-iodo- 1-nitro- 
naphthalene  with  copper  powder,  5  :  5f  -dinitro-l  :  V -dinaphthyl  was 
obtained,  bright  brown  leaflets,  m.  p.  228 — 228‘5°. 

1  :  S-Dibromo-2  :  7 -dihydroxynaphthalene  was  obtained  by  bromin- 
ating  2  : 7-dihydroxynaphthalene  in  cold  acetic  acid;  it  forms 
aggregates  of  white  needles,  m.  p.  156 — 158°,  decomposition  starting 
at  130°.  Its  dibenzoyl  derivative  forms  white  needles  from  acetic 
acid,  m.  p.  209°. 

[With  Arthur  Ertl.] — 5-Nitro-a-naphthonitrile,  previously  pre¬ 
pared  by  nitrating  a-naphthonitrile,  was  obtained  by  the  action 
of  potassium  cuprocyanide  on  5-nitro-l -diazonaphthalene.  5-Nitro- 
1-diazonaphthaleneimide  was  also  obtained  in  a  new  way  from 
5-nitro-l -diazonaphthalene  and  hydroxylamine  or  potassium  hydr- 
oxylamine  sulphonate.  The  sodium  salt  of  normal  5-nitronaph- 
thalene-l-diazonium  hydroxide  begins  to  decompose  below  100° 
and  couples  with  p-naphthol  in  alkaline  solution.  The  sodium  salt 
of  Zso-5-nitronaphthalene-l-diazonium  hydroxide  does  not  couple 
with  alkaline  (3-naphthol ;  it  forms  long,  dark  yellow  needles, 
decomposing  at  about  165°.  E.  H.  R. 

The  Configuration  of  Ring  Systems  in  Space.  H.  G.  Derx 
(Bee.  trav.  chim.}  1922,  41,  312 — 342;  cf.  Boeseken,  A.,  1921, 
i,  843). — In  applying  the  boric  acid  method  in  order  to  determine 
the  space  configuration  of  the  q/cZohexane-1  :  2-diols,  no  positive 
result  was  obtained  (Boeseken  and  van  Giffen,  A.,  1920,  ii,  219), 
and  a  further  investigation,  including  also  1  :  2-diols  derived  from 
tetrahydronaphthalene  and  from  cycZoheptane,  is  here  reported. 
The  results  obtained  indicate  that  homocyclic  rings  containing  more 
than  five  carbon  atoms  exist,  not  in  one  plane,  but  in  three  dimen¬ 
sions.  Of  these  diols,  the  isomeride  having  the  lower  melting 

point  yields  with  acetone  a  condensation  product,  C7H12<CQ^>CMe2, 

showing  it  to  possess  the  cis-configuration ;  this  is  confirmed  in  the 
case  of  the  cycZohexanediols  by  the  existence  of  the  Zra/ks-isomeride 
in  two  optically  active  forms.  The  two  cycZoheptane-1  :  2-diols 
both  form  condensation  products  with  acetone  (cf.  Boeseken  and 
Derx,  A.,  1921,  i,  663),  and  both  increase  the  conductivity  of 
solutions  of  boric  acid,  the  increase  in  the  case  of  the  cZs-isomeride 
being  three  times  as  great  as  in  that  of  the  trans -isomeride. 
The  author  draws  the  conclusion  that  annular  tension  does  not 
exist  in  six-atom  carbon  rings ;  further,  that  in  all  determinations 
of  molecular  configuration  in  the  case  of  rings,  the  three-dimensional 
structure  should  be  taken  into  account.  H.  J.  E. 
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Catalytic  Action  of  Benzyl  Alcohol.  J.  Jacobson  ( Compt . 
rend.  Soc.  Biol.,  1921,  85,  299 — 300;  from  Chem.  Zentr .,  1921, 
iii,  1463). — Benzyl  alcohol  diminishes  the  reducing  action  of 
Fehling’s  solution  and  interferes  with  the  starch-iodide  reaction. 

G.  W.  R. 

[Preparation  of  ]  Dihydr  oxyphenylmethylaminoethanol 
Hydrochloride.  W.  N.  Nagai  (U.S.  Pat.  1399144). — Diacetyl- 
protocatechualdehyde  is  condensed  with  nitromethane  in  slightly 
alkaline  solution,  the  product  being  then  reduced  with  zinc  and 
acetic  acid  in  the  presence  of  formaldehyde,  and  hydrochloric  acid 
added.  The  substance  is  crystalline  and  has  haemostatic  properties. 

Chemical  Abstracts. 

Xanthosterol.  H.  Dieterle  (Arch.  Pharm .,  1922,  259,  244 — 
245). — Xanthosterol,  isolated  from  the  bark  of  Xanthoxylon 
Budrunga  is  not  considered  to  be  identical  with  lupeol  isolated  by 
Goodson  (A.,  1921,  i,  488)  from  X .  macrophyllum ,  as,  although  the 
m.  p.  of  xanthosterol,  its  benzoate,  and  monobromide  lie  in  each 
case  just  below  those  of  lupeol  and  its  corresponding  derivatives, 
xanthosterol  cannot  be  regarded  as  an  impure  lupeol,  since  the 
mixed  melting  points  do  not  lie  between  the  melting  points  of  the 
xanthosterol  and  lupeol  derivatives,  but  a  depression  of  the  m.  p. 
is  observed  in  each  case.  G.  F.  M. 

Japanese  Bird-lime.  II.  Hidekichi  Yanagisawa  and 
Norikazu  Takashima  (J.  Pharm.  Soc.  Japan ,  1922,  179 — 189; 
cf.  A.,  1921,  i,  760). — To  the  product  of  the  saponification  of  bird¬ 
lime  prepared  from  Trochodendron  aralioides  with  alcoholic  potash 
were  added  first  dilute  alcohol  and  then  water,  by  which  caoutchouc, 
trochol  (C^H^Og^CgHgOjJHgO),  and  a  small  quantity  of  phyto¬ 
sterol  were  separated.  To  the  alkaline  mother -liquor,  a  calcium  salt 
was  added  and  the  resulting  precipitate  extracted  with  ether.  From 
the  ether-soluble  portion,  oleic  acid,  a  semi-liquid  acid  of  unknown 
nature,  resins,  trochol,  and  a  phytosterol-like  substance  were 
isolated.  The  latter  forms  white  needles,  m.  p.  145 — 155°,  and 
yields  two  acetates ,  of  which  the  one,  C26H43OAc,  crystallises  in  white 
needles,  m.  p.  190°,  and  gives  on  hydrolysis  trochophytosterol , 
C26H43-OH,  m.  p.  172 — 175° ;  the  other  forms  white  needles,  m.  p. 
155 — 158°.  The  salt  insoluble  in  ether  was  decomposed  with  hydro¬ 
chloric  acid  and  the  liberated  acids  were  converted  into  their  ethyl 
esters ;  these  proved  to  be  palmitic  ester  with  a  small  quantity  of 
cerotic  ester.  By  washing  the  crude  ester  with  sodium  carbonate 
solution,  a  new  acid,  trochic  acid ,  C31H50O5,  was  isolated,  as  a 
white  powder,  m.  p.  225° ;  it  exists  in  the  bird-lime  in  the  free 
state.  By  treatment  with  acetic  anhydride,  it  gives  a  substance  of 
m.  p.  185—190°.  K.  K. 

Composition  of  Bird-lime.  II.  Yushichi  Nishizawa  (J. 
Chem.  Soc.  Japan ,  1922,  43,  154 — 172;  cf.  Yanagisawa,  A.,  1921, 
i,  760). — Two  alcohols  were  isolated  by  saponification  of  bird-lime. 
The  more  fusible  alcohol ,  C30H50O,  forms  lustrous  scales,  m.  p.  180°, 
b.  p.  250 — 255°/0*2  mm.,  [a]i>+ 75*77°,  in  a  mixture  of  chloroform 
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and  alcohol;  the  acetate  forms  colourless  scales,  m.  p.  212°.  By 
oxidation  with  chromic  acid,  it  gives  a  crystalline  solid,  C^H^gOg, 
m.  p.  162°,  b.  p.  270°/0,2  mm.  (approx.) ;  it  yields  an  oxime , 
C3oH480:NOH,  crystallising  in  needles,  m.  p.  253°. 

The  alcohols  obtained  from  bird-lime  ( d  0*97 — 0*98)  prepared 
from  Trochodendron  aralioides  were  separated  as  their  acetates ,  of 
which  one  forms  rhombic  crystals,  m.  p.  217°,  whilst  the  other 
crystallises  in  needles,  m.  p.  190°.  When  hydrolysed,  the  former 
gave  a  dihydric  alcohol,  trochodiol,  C29H50O2,  crystallising  with  EtOH 
from  alcohol,  rhombic  prisms,  m.  p.  252°,  [a]g+20*3°,  in  a  mixture 
of  chloroform  and  alcohol,  whilst  the  latter  acetate  yields  a  mono- 
hydric  alcohol ,  forming  needles,  m.  p.  210°.  Trochodiyl  phenylcarb- 
amate ,  C^H^'O’CO'NHPh,  crystallises  in  rhombic  prisms,  m.  p. 
165°.  K.  K. 

Rupture  of  Bridge  Linkings.  Carl  Wahl  ( Ber .,  1922,  55, 
[jB],  1449 — 1457). — Although  little  systematic  work  has  been  done 
on  the  subject,  the  bridge  linkings  in  the  ether  groups,  :OOC: 
and  jC'S'C:,  are  generally  regarded  as  very  stable.  The  unstabilising 
effect  of  phenyl  and  acetyl  or  benzoyl  groups  on  the  sulphur  bridge 
is  now  demonstrated. 

Benzyl  acetonyl  sulphide ,  CH^h’S’CH^COMe,  a  colourless  liquid, 
b.  p.  155 — 156°/17  mm.,  is  prepared  in  good  yield  by  the  action 
of  sodium  benzyl  mercaptan  on  chloroacetone  in  the  presence  of 
alcohol,  anhydrous  ether,  or  benzene,  and  is  conveniently  purified 
through  the  sodium  hydrogen  sulphite  compound.  It  is  oxidised 
with  violence  by  nitric  acid  to  benzaldehyde  and  sulphuric  acid,  a 
similar  change  being  effected  by  permanganate  and  glacial  acetic 
acid,  or,  less  readily,  by  hydrogen  peroxide.  It  is  converted  by 
sodium  and  alcohol  into  sodium  sulphide,  and  is  reduced  by  sodium 
in  the  presence  of  moist  ether  or  by  zinc  dust  and  acetic  acid  to 
benzyl  mercaptan.  An  alcoholic  solution  of  the  sulphide  yields 
ammonium  chloride  and  benzyl  mercaptan  when  treated  with 
hydroxylamine  hydrochloride,  but  if  the  effect  of  the  hydrochloric 
acid  is  avoided  by  the  addition  of  sodium  acetate,  an  oxime  appears 
to  be  formed.  It  readily  adds  two  atomic  proportions  of  bromine 
without  evolution  of  hydrogen  bromide.  It  gives  a  colourless, 
crystalline,  additive  compound  with  mercuric  chloride.  When 
dissolved  in  cold  glacial  acetic  acid  and  treated  cautiously  with 
hydrogen  peroxide  (30%),  it  yields  benzylacetonylsulphoxide , 
colourless,  lustrous  leaflets,  m.  p.  125°,  which  is  very  sensitive 
towards  rise  in  temperature.  The  unrestrained  action  of  hydrogen 
peroxide  and  glacial  acetic  acid  on  the  sulphide  proceeds  vigorously 
and  leads  to  the  formation  of  dibenzyldisulphoxide , 

CH2Ph*SO*SO-CH2Ph, 

m.  p.  108°.  The  sulphide  yields  a  semicarbazone ,  m.  p.  123°,  and  a 
phenylhydrazone ,  colourless  needles,  m.  p.  155°,  which  could  not  be 
converted  into  an  indole  derivative  by  anhydrous  zinc  chloride. 

Benzyl  phenacyl  sulphide ,  CH2Ph*S*CH2*COPh,  is  prepared  in 
90%  yield  by  the  addition  of  solid  phenacyl  bromide  to  sodium 
benzyl  sulphide  in  the  presence  of  absolute  alcohol.  It  crystallises 
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in  colourless  needles  which  generally  melt  sharply  at  89°,  but 
appears  to  contain  a  small  proportion  of  bromine -free  impurities 
which  cannot  be  removed.  It  gives  an  additive  compound  with 
mercuric  chloride.  Its  behaviour  towards  oxidising  agents  is 
similar  to  that  of  benzyl  acetonyl  sulphide,  but  it  is  somewhat  less 
sensitive.  It  gives  a  phenylhydrazone ,  needles,  m.  p.  80*5°.  Benzyl- 
phenacylsulphoxide  crystallises  in  colourless  leaflets,  m.  p.  133°. 

The  sulphides  can  be  converted  into  sulphones  by  potassium 
permanganate  and  acetic  acid  if  care  is  taken  to  avoid  the  use  of 
an  excess  of  the  latter ;  the  yields  are  satisfactory.  Benzylacetonyl- 
sulphone,  CH2Ph*S02*CH2*C0Me,  crystallises  in  colourless  needles, 
m.  p.  89°,  whereas  benzylphenacylsulphone,  CH2Ph*S02*CH2*C0Ph, 
forms  colourless,  lustrous  leaflets,  m.  p.  113°.  The  sulphones  are 
transformed  by  prolonged  treatment  with  boiling  alcoholic  potassium 
hydroxide  solution  (20%)  into  benzoic  or  acetic  acid  and  benzyl  - 
methylsulphone,  m.  p.  127°.  Benzylacetonylsulphone  gives  a 
phenylhydrazone ,  CH2Ph*S02,CH2*CMe.*N#NHPh,  needles,  m.  p.  121° ; 
a  semicarbazone ,  colourless  leaflets,  m.  p.  189°,  and  an  oxime ,  colour¬ 
less  needles,  m.  p.  151°.  The  phenylhydrazone ,  slender  needles, 
m.  p.  151*5°,  and  oxime ,  colourless  needles,  m.  p.  163°,  of  benzyl 
phenacyl  sulphone  are  described.  H.  W. 

y-Diallylaminopropyl  p-Aminobenzoate.  0.  Kamm  and 
E.  H.  Volwiler  (U.S.  Pat.  1388573). — Diallylamino- esters  of 
aromatic  acids  containing  a  benzene  nucleus  are  prepared  by 
dissolving  benzyl  chloride  or  a  substituted  benzyl  chloride  in  benzene, 
heating  for  an  hour  in  a  reflux  apparatus  with  a  diallylamino- 
alcohol,  and  then  treating  the  reaction  mixture  with  dilute  acid 
to  dissolve  basic  compounds,  and  making  the  aqueous  layer  alkaline 
with  sodium  hydroxide.  The  ester  can  be  extracted  and  dissolved 
in  hydrochloric  acid.  y-Diallylaminopropyl  p-aminobenzoate  hydro¬ 
chloride  has  local  anaesthetic  properties,  and  has  m.  p.  138° ; 
(3-diallylaminopropyl  p-aminobenzoate  hydrochloride  has  m.  p. 
158 — 160°.  Chemical  Abstracts. 

Some  Dialkylated  Benzyl  Cyanides  [Phenylacetonitriles] 
and  the  Corresponding  Alcohols,  Amides,  Amines,  and  Acids. 

Joseph  Blondeau  ( Compt .  rend.,  1922,  174,  1424 — 1426). — 
Phenyldialkylacetonitriles  of  the  type  CPhBB/*CN  were  prepared 
by  the  method  of  Bodroux  and  Taboury  by  the  action  of  sodamide 
and  the  alkyl  iodide,  a- Phenyl- a-methylbutyronitrile,  CMeEtPh*CN, 
b.  p.  119 — 120°/15  mm.  and  239°,  and  a-phenyl-<x-benzylbutyro - 
nitrile ,  CH2Ph-CEtPh*CN,  b.  p.  201°/17  mm.,  have  been  prepared. 
These  nitriles  on  hydrolysis  gave  first  the  amides  and  then  the 
acids,  of  which  a-phenyl-a-methylbutyramide,  m.  p.  74°,  and  cc-phenyl- 
oi-benzylbutyr amide,  m.  p.  119°;  ct-phenyl-ct-methylbutyric  acid, 
m.  p.  60°,  and  its  methyl  ester,  b.  p.  120°/16  mm.,  and  ethyl  ester, 
b.  p.  124- — 1250/14  mm.,  and  a-phenyl-a-benzylbutyric  acid,  m.  p. 
140°,  and  its  methyl  ester,  in.  p.  61°,  b.  p.  196 — 197°/16  mm.,  have 
been  prepared.  The  amides  on  reduction  with  sodium  and  absolute 
alcohol  gave  the  corresponding  alcohols  with  a  certain  amount  of 
the  corresponding  amines.  The  following  are  described  : — ^-phenyl - 


ORGANIC  CHEMISTRY. 


j.  655 


$-ethylbutanol ,  b.  p.  136— 137°/13  mm.,  and  260 — 261°,  giving  a 
benzoyl  derivative,  b.  p.  210° /1 8  mm.,  and  a  phenylur ethane,  m.  p. 
70°.;  $-phenyl-$-methylbutanol,  b.  p.  138°/23  mm.,  and  246°,  giving 
a  benzoyl  derivative,  b.  p.  202 — 204°/12  mm.,  m.  p.  46°,  and  a 
phenylurethane;  $-phenyl-$-benzylbutanol,  b.  p.  11°/17  mm.,  giving 
a  benzoyl  derivative,  and  a  phenylurethane,  m.  p.  117°;  $-phenyl- 
$-ethylbutylamine,  b.  p.  137 — 139°/23  mm.,  and  its  hydrochloride ; 
$ -phenyl- $-methylbutylamine,  b.  p.  112 — 113°/11  mm.,  and  its 
hydrochloride;  $-phenyl-$-benzylbutylamine,  b.  p.  193°/10  mm.,  and 
its  hydrochloride.  W.  G. 

Synthesis  of  IV-Alkylideneamino-acids  and  their  Conver¬ 
sion  into  JV-Alkylamino-acids  by  Hydrogenation.  Helmuth 
Scheibler  and  Paul  Baumgarten  (Ber.,  1922,  55,  [B],  1358 — 
1379). — Somewhat  unexpectedly,  it  has  been  observed  that  the 
condensation  of  aldehydes  with  ethyl  aminoacetate  does  not  in 
all  cases  lead  to  the  production  of  alkylideneaminoacetic  esters 
in  even  moderate  yield.  A  more  successful  synthesis  depends  on 
the  condensation  of  the  sodium  hydrogen  sulphite  compounds 
of  the  requisite  aldehyde  or  ketone  with  ethyl  aminoacetate  in 
accordance  with  the  scheme  CHR(0%S02Na)‘0H+NH2-CH2*C02Et== 
CHR(0-S02Na)-NH-CH2-C02Et+H20.  The  product  is  subse¬ 
quently  treated  with  potassium  cyanide,  giving  the  cyano -ester, 
S02Na*0'CHR*NH*CH2*C02Et + KCN = CN*CHR*NH*CH2*C02Et  + 
KNaS03.  The  latter  is  transformed  by  a  molecular  proportion 
of  alkali  hydroxide  and  alkali  ethoxide  in  absolute  ethyl-alcoholic 
solution  into  the  alkali  salt  of  the  alkylideneamino-acid,  from 
which,  by  hydrogenation,  the  alkylamino-acid  is  prepared.  It 
is  remarkable  that  the  cyano -esters  give  the  alkylideneamino -acids 
when  acted  on  by  a  single  equivalent  of  potassium  hydroxide  in 
absolute  ethyl-alcoholic  solution ;  the  reaction  probably  occurs 
in  accordance  with  the  scheme  CN*CHRvNH*CH2*C02Et+K0H=: 

Et0H+CN-CHR-NH-CH2-C02K  KCN+ NH<  ► 

R'CHIN’CH^CC^H.  The  sodium  salts  of  the  alkylideneamino¬ 
acetic  acids  are  transformed  by  acetic  anhydride  or  acetyl  chloride 
into  A-acetyl  compounds,  the  reaction  being  expressed  by  the 

scheme  0HPwN-0H2-C02-Na  +  Ac20  =  CHR:NAc<^>CO  + 

AcONa. 

Benzaldehyde  reacts  energetically  with  ethyl  aminoacetate  but 
the  direct  isolation  of  the  product  of  the  reaction  was  not  practic¬ 
able.  Reduction  of  the  crude  substance  with  aluminium  amalgam 
in  moist  ethereal  solution  or  with  sodium  and  alcohol  leads  to  the 
production  of  ethyl  benzylaminoacetate,  b.  p.  175 — 179°/50  mm., 
the  identity  of  which  is  confirmed  by  its  conversion  into  benzyl- 
glycine  hydrochloride,  m.  p.  214 — 216°  (corr.,  decomp.).  Simul¬ 
taneous  reduction  and  acetylation  is  effected  by  alternate  addition 
of  sodium  amalgam  and  acetic  anhydride  to  an  aqueous  suspension 
of  the  crude  product  whereby  N -acetyl-N -benzylgly cine, 

CH2Ph-NAc*CH2*C02H, 
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colourless  aggregates  of  needles,  m.  p.  126*5°  (corr.),  is  produced. 
(See  also  below.)  As  judged  from  the  quantity  of  the  reduced  ester 
obtained,  the  yield  of  condensation  product  does  not  exceed  19%  of 
that  theoretically  possible .  The  condensation  of  piperonal  with  ethyl  - 
aminoacetate  follows  a  similar  course ;  the  crude  product  is  trans¬ 
formed  by  successive  reduction  and  treatment  with  hydrochloric  acid 
into piperonylglycine  hydrochloride ,  small,  colourless  leaflets,  m. p.  224°. 

A  suspension  of  benzaldehyde  sodium  hydrogen  sulphite  in  water 
is  treated  with  ethyl  aminoacetate  at  0°  and  a  concentrated  aqueous 
solution  of  potassium  cyanide  is  subsequently  added;  ethyl  cyano- 
henzylaminoacetate ,  CN'CHPh'NH’CH^COgEt,  separates  as  a  pale 
yellow  liquid  which  cannot  be  distilled  without  decomposition, 
even  under  diminished  pressure,  and  is  identified  as  the  hydro¬ 
chloride,  m.  p.  83*5°  (corr.,  decomp.).  [Stadnikof  (A.,  1909,  i,  106) 
gives  m.  p.  82°.]  The  yield  is  97%  of  that  theoretically  possible. 
The  nitrile  ester  is  converted  by  cold,  concentrated  sulphuric  acid 
into  the  amido-e ster,  NH2’C0*CHPh,NH*CH2,C02Et,  colourless, 
lustrous  needles,  m.  p.  135°.  The  latter  is  hydrolysed  completely 
with  evolution  of  ammonia  by  sodium  hydroxide,  but  only  the 
ester  group  is  affected  by  treatment  with  a  hot  aqueous  suspension 
of  freshly  precipitated  copper  hydroxide  which  forms  the  copper 
salt,  (NH2*CO*0HPh*NH*CH2*CO*O)2Cu,  sky-blue,  anhydrous 
crystals.  Benzylideneglycine ,  CHPh!N*CH2*C02H,  is  obtained  by 
the  action  of  sodium  hydroxide  or  preferably  potassium  hydroxide 
on  the  cyano -ester  in  absolute  ethyl- alcoholic  solution,  but  the 
brown,  viscous  syrup  which  solidifies  to  a  glassy  mass  cannot 
readily  be  purified  from  sodium  or  potassium  cyanide.  Sodium 
benzylideneaminoacetate ,  a  colourless,  crystalline  powder,  is  prepared 
in  quantitative  yield  by  the  action  of  equivalent  quantities  of 
sodium  hydroxide  and  ethoxide  on  the  cyano-ester;  it  is  some¬ 
what  unstable  and  is  readily  hydrolysed  by  warm  water,  with 
the  production  of  benzaldehyde.  The  corresponding  silver ,  copper , 
barium ,  and  calcium  salts  are  described.  N-Acelyl-N-benzylidene- 

nii 

betaine ,  CHPh:NAc<_^ ^>CO,  colourless,  lustrous  needles,  has 

m.  p.  103 — 104°;  it  is  hydrolysed  by  boiling  water  to  benzalde¬ 
hyde  and  aceturic  acid,  m.  p.  206°.  A-Benzylideneglycine  is 
reduced  by  sodium  and  boiling  ethyl  alcohol  to  N -benzylglycine 
hydrochloride ,  m.  p.  214 — 216°  (corr.),  whereas  its  sodium  salt  is 
transformed  by  sodium  amalgam  and  acetic  anhydride  into  A-acetyl- 
A-benzylglycine,  m.  p.  126*5°  (corr.)  (see  above). 

Ethyl  N -  a -cyanopiperonylaminoacetate, 

CH202:C6H3*CH(CN)*NH*CH2*C02Et, 
is  a  viscous,  yellow  liquid  which  is  characterised  as  the  hydro¬ 
chloride ,  a  colourless,  crystalline  powder,  m.  p.  150 — 152°  (corr.) 
after  incipient  decomposition  at  about  115°  in  a  sealed  capillary. 
Its  conversion  into  3  : 4:-methylenedioxybenzylideneglycine,  a  pale 
brown,  viscous  syrup  which  solidifies  to  a  glassy  mass,  and  sodium 
piperonylideneaminoacetate  and  the  reduction  of  the  latter  to 
N -piperonylglycine  hydrochloride ,  small,  colourless  needles,  m.  p. 
224°  (corr.,  decomp.),  are  described. 
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A  similar  series  of  changes  starting  from  acetone  sodium  bisul¬ 
phite  leads  to  the  production  of  ethyl  N-ix-cyanoisopropylamino- 
acetate ,  CN*CMe2*NH*CH2*C02Et,  an  almost  colourless  liquid 
[ hydrochloride ,  small,  colourless  crystals,  m.  p.  87°  (corr.)  in  a  sealed 
capillary],  of  sodium  N-isopropylideneaminoacetate , 

CMe2:N-CH2*C02Na, 

a  colourless,  finely  crystalline,  very  hygroscopic  powder,  and  of 
N-iso propylglycine  hydrochloride ,  colourless,  lustrous,  hygroscopic 
crystals,  m.  p.  203 — 204*5°  (corr.)  after  previous  softening,  from 
which  iso propylglycine,  hard  irregularly- shaped  crystals,  m.  p. 
192 — 193°  (corr.,  decomp.),  is  prepared  by  the  action  of  moist  silver 
oxide.  H.  W. 

3-Hydroxy-o-toluic  Acid.  Yasuhiko  Asahina  and  Yoshio 
Kondo  (*/.  Pharm.  Soc.  Japan ,  1922,  264 — 271). — 3-Hydroxy - 
o-toluic  acid  was  obtained  by  the  fusion  of  hydrangenol  and 
phyllodulcin  with  potassium  hydroxide,  and  was  also  prepared 
from  4-bromo-o-toluic  acid  by  Jacobsen’s  method.  Finally, 
3-nitro-o-toluic  acid,  m.  p.  151 — 152°,  was  reduced  to  the  corre¬ 
sponding  amino-acid,  m.  p.  125 — 126°,  which  was  diazotised  and 
boiled  with  dilute  hydrochloric  acid,  when  3-hydroxy-o-toluic 
acid,  m.  p.  169 — 170°,  was  formed,  and  proved  to  be  identical 
with  that  from  hydrangenol  and  phyllodulcin.  This  process  is 
somewhat  tedious,  and  gives  a  smaller  yield  than  that  obtained 
by  Jacobsen’s  method.  K.  K. 

The  Catalytic  Hydrogenation  of  Methysticin.  H.  Goebel 
(Per.  deut.  Pharm.  Ges .,  1922,  32,  115 — 124). — By  the  catalytic 
hydrogenation  of  methysticin, 

CH202:C6H3*CH:CH*CH:CH*C0*CH2*C02Me, 
only  the  double  bond  adjacent  to  the  benzene  nucleus  is  eliminated, 
with  the  formation  of  dihydromethysticin ,  m.  p.  117 — 118°,  which 
on  hydrolysis  with  alcoholic  potassium  hydroxide  gives  the  corre¬ 
sponding  dihydromethystic  acid ,  yellow  needles,  m.  p.  133 — 134°. 
The  constitution  of  the  latter  follows  from  its  conversion,  on 
oxidation  with  alkaline  permanganate,  into  methylenedioxy- 
phenylpropionic  acid,  m.  p.  172°.  That  the  keto -group  of  methy¬ 
sticin  remains  unchanged  during  the  hydrogenation  is  shown  by 
converting  dihydromethysticin,  which  itself,  like  methysticin, 
gives  no  semicarbazone,  into  dihydromethysticole , 

CH202:C6H3*CH2’CH2,CH:CH'C0Me, 
by  boiling  dihydromethystic  acid  with  5%  hydrochloric  acid. 
The  ketone  boils  at  195 — 200° /13  mm.,  and  gives  a  semicarbazone , 
m.  p.  149 — 150°.  Although  dihydromethysticin  itself  could  not 
be  further  hydrogenated,  the  potassium  salt  of  dihydromethystic 
acid,  or  of  methystic  acid,  was  converted  into  tetrahydromethystic 
acid  by  hydrogen  and  a  palladium  catalyst.  This  substance  forms 
white  needles,  m.  p.  137 — 138°,  and  was  converted  by  boiling  with 
5%  hydrochloric  acid  into  tetrahydromethysticole ,  an  oily  liquid, 
b.  p.  200 — 210°/13  mm.,  forming  a  semicarbazone ,  m.  p.  164 — 
165°.  The  hydrogenation  of  the  potassium  salt  of  methystic  acid 
takes  place  in  two  stages,  and  by  using  an  old  partly  poisoned 
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catalyst  the  intermediate  dihydromethystic  acid  was  isolated.  It 
formed  fine  needles,  m.  p.  140 — 141°,  and,  as  on  oxidation  it  gave 
piperonal  and  piperonie  acid,  it  is  evident  that  in  this  case  it  is 
the  double  bond  of  methysticin  farthest  removed  from  the  benzene 
nucleus  that  has  been  eliminated  by  the  hydrogenation.  On  boiling 
with  15%  hydrochloric  acid,  dihydromethysticole ,  b.  p.  140 — 150°/10 
mm.,  was  obtained.  Its  semicarbazone  melts  at  160 — 161°. 

G.  F.  M. 

The  Aldehydosalicylic  Acids  and  their  Derivatives. 

Edward  Johnson  Wayne  and  Julius  Berend  Cohen  (T.,  1922, 
121,  1022—1029). 

The  Formation  of  Cyclic  Compounds  from  Hydroaromatic 
Dicarboxylic  Acids.  A.  Windaus  and  W.  Huckel  (Nachr. 
Ges.  Wiss.  Gottingen ,  Math.-physik.  Klasse ,  1920,  11,  [ii],  181 — 
187). — Baeyer’s  strain  theory  explains  the  well-known  stability 
of  alicyclic  compounds  with  five  and  six  atoms  in  the  ring, 
especially  noticeable  with  dicarboxylic  acids  heated  at  300° 
with  acetic  anhydride.  In  this  paper,  the  reaction  is  applied 
to  hydroaromatic  dicarboxylic  acids,  with  the  view  of  determining 
their  constitution  and  the  applicability  of  Baeyer’s  theory,  cis- 
and  trans-cycloHex&ne-l  :  2 -dicarboxylic  acid  gave  two  different 
inner  anhydrides,  the  trans  changing  to  the  cis  form  at  higher 
temperatures.  Homophthalic  acid  prepared  by  the  oxidation  of 
indene  with  potassium  permanganate  (Heusler  and  Schieffer,  A., 
1899,  i,  365)  forms  white  crystals,  m.  p.  178°,  and  may  be  catalytic- 
ally  reduced  to  tr&ns-2-carboxycyc\ohexane-l-acetic  acid ,  clustered 
prisms  from  water,  m.  p.  146°  (i dianilide ,  fine  needles,  m.  p.  252°). 
By  heating  with  acetic  anhydride  at  240°  and  distilling  at  25  mm., 
a  crystalline  distillate  was  obtained  of  which  the  portion  soluble 
in  light  petroleum  gave  an  anhydride,  m.  p.  38° ;  on  recrystallis¬ 
ation  from  water,  probably  cis-2-carboxycyclohexane-l-acetic  acid , 
m.  p.  128 — 129°,  was  obtained.  The  latter, ,  therefore,  behaves 
towards  Blanc’s  reaction  like  an  acid  of  the  glutaric  series. 
o-Carboxy-(3-phenylpropionie  acid,  obtained  by  the  oxidation  of 
A1- dihydronaphthalene  with  potassium  permanganate  (Straus  and 
Lemmel,  A.,  1913,  i,  256),  on  catalytic  hydrogenation  gave  an 
acid ,  m.  p.  103°  ( dianilide ,  lustrous  leaves,  m.  p.  159°),  which,  when 
slowly  heated,  gave  probably  tr&ns-2-carboxycyclohexane-l-pro- 
pionic  acid ,  m.  p.  143°  (i dianilide ,  m.  p.  205 — 206°).  When  heated 
with  acetic  anhydride,  the  acid,  m.  p.  103°,  gave  a  distillate  which, 
when  treated  with  ether  and  sodium  carbonate,  yielded  hexahydro - 
oL-hydrindone ,  b.  p.  216°/758  mm.,  in  55%  yield  [ semicarbazone , 
clustered  needles  from  alcohol,  m.  p.  214 — 215°  (decomp.) ;  oxime , 
m.  p.  79 — 80°].  Thus,  cis -2 -carboxycycfohexane-1  -propionic  acid 
under  Blanc’s  reaction  behaves  like  an  acid  of  the  adipic  series. 

Chemical  Abstracts. 

The  Two  Isomeric  Phthalyl  Chlorides.  Julius  von  Braun 
and  Wilhelm  Kaiser  (Ber.,  1922,  55,  [J3],  1305—1310). — The 
physico-chemical  investigations  of  Ott  (A.,  1912,  i,  828)  have 
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enabled  satisfactory  formulae  to  be  ascribed  to  the  two  phthalyl 
chlorides,  but,  apart  from  a  recent  observation  by  Pfeiffer  (this 
vol.,  i,  341),  scarcely  any  chemical  differences  between  the  two 
isomerides  have  been  noted.  The  author  has  therefore  examined 
their  behaviour  towards  the  salts  of  dithiocarbamic  acid  which 
have  been  shown  previously  (A.,  1904,  i,  90)  to  react  readily  with 
the  normal  acid  chloride  complex  in  accordance  with  the  equation 
R-C0C1+NR2H,HS-CS-NR2=NR2H,HC1+R*C0-S-CS*NR2.  The 
intensely  coloured  dithiourethanes  immediately  decompose  in  the 
case  of  the  chlorides  of  fatty  acids  in  accordance  with  the  scheme 
R’CO-S*CS*NR2=R*CO-NR2+CS2,  whereas  the  aryl  compounds 
are  rather  more  stable.  s-Phthalyl  chloride  would  therefore  be 
expected  to  give  a  dark  yellow  thio- derivative,  C6H4(CO*S*CS*NR2)2, 
which  would  possess  some  degree  of  stability.  The  behaviour 
of  the  as-chloride  can  be  predicted  with  less  certainty,  but  it  appears 
most  probable  that  colourless  or  faintly  coloured,  very  unstable 

substances  of  the  type  C6H4<Cqq  would  be  initially 

formed  which  would  decompose  primarily  into  unsymmetrical 

phthalamides,  C6H4<Cqq^^£^?^>0,  from  which  the  symmetrical 

derivatives  wrould  immediately  be  obtained.  The  predictions  are 
completely  fulfilled  by  experiment. 

The  cautious  addition  of  s-phthalyl  chloride  to  an  ice-cold  mixture 
of  piperidine,  water,  and  carbon  disulphide  causes  the  separation 
of  N-piperidyl-s-phthalyldithiouretJwne ,  C6H4(CO*S*CS,C5NH10)2,  a 
brilliant  yellow  powder,  m.  p.  123°,  which  is  converted  slowly  in 
the  cold,  but  rapidly  on  warming  into  carbon  disulphide  and 
phthalyl-NN' -dipiper idide,  C6H4(CO*C5NH10)2,  m.  p.  52—54°,  which 
is  identical  with  the  product  obtained  from  <s-phthalyl  chloride 
and  piperidine  by  the  Schotten-Baumann  reaction.  When  as - 
phthalyl  chloride  is  treated  in  a  similar  manner,  a  very  faint 
yellow  coloration  is  developed;  the  products  of  the  change  are 
piperidine  hydrochloride  and  phthalyl -AW' -dipiperidide.  Exactly 
analogous  observations  are  made  when  piperidine  is  replaced 
by  dimethylamine.  The  symmetrical  chloride  gives  N-dimethyl- 
s-phthalyldithiour ethane,  a  yellow  powder,  m.  p.  107°,  which  is 
readily  converted  into  carbon  disulphide  and  NN ' -tetramethyl- 
phthalamide ,  C6H4(CONMe2)2,  colourless  crystals,  m.  p.  121 — 122°. 
With  a<s-phthalyl  chloride  only  a  very  pale  yellow  colour  is  developed 
and  the  products  of  the  action  are  dimethylamine  hydrochloride 
and  tetramethylphthalamide.  H.  W. 

Chloro-  and  Bromo-derivatives  of  Phenolphthalein.  A. 

Thiel  and  Fr.  Muller  (Ber.,  1922,  55,  [R],  1312—1321 ;  cf.  Thiel, 
A.,  1914,  ii,  285). — The  authors  have  commenced  a  study  of  the 
influence  of  systematic  halogenation  of  phenolphthalein  on  its 
behaviour  as  indicator.  The  present  communication  deals  with 
substances  containing  chlorine  or  bromine  in  the  side  nuclei.  The 
usual  method  for  the  preparation  of  phenolphthaleins  (condensation 
of  phthalic  anhydride  with  phenols  in  the  presence  of  a  suitable 
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agent)  cannot  be  utilised  in  these  cases,  since  it  is  too  largely 
dependent  on  unknown  and  at  present  uncontrollable  factors, 
and,  further,  can  only  lead  usefully  to  symmetrical  derivatives.  The 
general  method  consists  in  condensing  4'-hydroxybenzoylbenzoic 
acid  or  a  halogenated  derivative  of  it  with  phenol  or  a  halogenated 
phenol  in  the  presence  of  stannic  chloride.  4'-Hydroxybenzoyl- 
benzoic  acid  is  prepared  conveniently  from  phenolphthaleinoxime, 
which  is  smoothly  hydrolysed  by  dilute  sulphuric  acid  into  the 
ketonic  acid  and  p-aminophenol.  Application  of  the  reaction  to 
unsymmetrically  substituted  halogenated  phenolphthaleins  shows 
that  the  oxime  nitrogen  in  the  form  of  the  amino -group  is  eliminated 
in  combination  with  the  nucleus  which  is  free  from  or  contains  least 
halogen. 

The  full  description  of  the  behaviour  of  halogenated  phenol¬ 
phthaleins  as  indicators  is  recorded  elsewhere*  It  may,  however, 
be  noted  that  the  tinctorial  power  diminishes  regularly  with  increas¬ 
ing  halogen  content  to  such  an  extent  that  the  maximal  coloration 
produced  in  aqueous  solution  at  the  atmospheric  temperature 
by  a  tetrahalogenated  compound  is  only  one-hundredth  of  that 
produced  by  phenolphthalein.  The  tint  developed  in  alkaline 
solution  is  not  appreciably  affected  as  long  as  one  side  nucleus 
remains  unsubstituted,  but  becomes  violet  and  finally  bluish-violet 
when  both  rings  are  substituted. 

The  following  substances  are  described  :  o-3'  :  5' -Dichloro- 4'- 

hydroxybenzoylbenzoic  acid ,  colourless  crystals,  m.  p.  241°;  o-3'  :  5'- 
dibromoA'-hydroxybenzoylbenzoic  acid ,  m.  p.  248°;  o-3' -chloroA' - 
hydroxybenzoylbenzoic  acid ,  colourless  crystals,  m.  p.  212° ;  3' -chloro- 
phenolphthalein ,  m.  p.  201°  (the  melting  points  of  the  phthaleins 
described  in  this  communication  are  all  somewhat  indefinite 
owing  to  decomposition);  3'-bromophenolphthalein,  m.  p.  118°; 
3 '  :  5'-dichlorophenolphthalein,  a  colourless  powder,  m.  p.  220°; 
3'  :  5' -dibromophenolphthalein,  a  pale  yellow,  crystalline  powder, 
m.  p.  238° ;  3'  :  5'  :  3 " -trichlorophenolphthalein,  a  colourless  sub¬ 
stance,  m.  p.  122°;  3'  :  5'  :  3 "dibromophenolphthalein,  a  colourless 
compound,  m.  p.  124°. 

Chlorination  of  a  suspension  of  phenolphthalein  in  glacial  acetic 
and  fuming  hydrochloric  acids  gives  the  substance 


(raH4>cfc<CH  "CC12>C0 
COO  \  CHCl-CCla  , 
m.  p.  218°,  which  is  reduced  by  tin  and  hydrochloric  acid  to 
3'  :  5'  :  3"  :  5" -tetracMorophenolphthalein ,  m.  p.  225°.  Its  con¬ 
stitution  follows  from  the  observation  that  it  is  converted  by  the 
oxime  fusion  into  o-3'  :  5'-dichloro-4'-hydroxybenzoylbenzoic  acid. 

H.  W. 


The  Structure  of  Disalicylaldehyde.  Roger  Adams,  M.  F. 
Fogler,  and  C.  W.  Kreger  (J.  Amer.  Chem.  Soc 1922,  44,  1126 — 
1133). — Disalicylaldehyde  is  considered  to  have  the  constitution 
shown  in  the  formula  IV,  and  may  be  called  5  :  11  :  13-dibenzo- 
bisdioxan.  The  mechanism  for  the  formation  from  salicylaldehyde 
is  considered  to  be  as  follows  : 
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If  this  explanation  is  correct  the  reason  why  various  acid  chlorides 
cause  the  reaction  to  take  place  is  clear.  A  small  amount  of  acid 
chloride  reacts  first  with  the  hydroxyl  of  the  salicylaldehyde,  giving 
hydrochloric  acid.  This  mineral  acid  then  catalyses  steps  II  and 
III.  Finally,  the  remainder  of  the  acid  chloride  acts  as  a  de¬ 
hydrating  agent  and  thus  gives  step  IV.  In  support  of  this  view, 
it  is  shown  that  salicylaldehyde  is  unaffected  by  cold  acetic  an¬ 
hydride  even  after  long  standing.  If,  however,  to  this  mixture  is 
added  a  drop  of  concentrated  sulphuric  acid  an  immediate  reaction 
occurs  and  disalicylaldehyde  is  at  once  formed.  Other  acids  may 
be  used  in  place  of  the  sulphuric  acid.  It  should  be  noted,  however, 
that  sulphuric  acid  can  bring  about  the  reverse  change  and  if  a 
mixture  of  pure  disalicylaldehyde  and  excess  of  acetic  anhydride 
and  one  drop  of  sulphuric  acid  is  left  for  some  time  at  the  ordinary 
temperature  crystals  of  salicylaldehyde  triacetate  separate. 

Finally,  in  support  of  the  above  view  as  to  the  mechanism  of 
the  conversion  of  salicylaldehyde  into  disalicylaldehyde,  it  is  shown 


qjj  that  saligenin  readily  condenses  with  benzaldehyde 
yv  2  in  the  presence  of  a  little  acid,  benzoic  acid  being 
I  the  best  in  order  to  control  the  reaction.  The 

l  Jv  /CHPh  product  is  2-phenyl-l  :  3-benzodioxan,  m.  p.  54° 
(annexed  formula).  When  dissolved  in  acetic 
anhydride  and  treated  with  a  drop  of  sulphuric 
acid,  this  compound  decomposes  in  the  same  way  as  disalicylaldehyde 
and  gives  benzylidene  diacetate  and  saligenin  resin.  W.  G. 


Cobalt  Compounds  of  a-Oximinokelones.  G.  Ponzio 
( Gazzetta ,  1922,  52,  i,  285 — 288). — Tschugaev  (A.,  1907,  i,  830; 
1908,  i,  554)  found  that  treatment  of  a-benzilmonoxime  with  a 
cobaltous  salt  yields  the  cobaltic  compound,  Co(ONICPh*COPh)3, 
and  assumed  that  this  property  of  giving  compounds  of  tervalent 
cobalt  is  common  to  all  a-oximinoketones.  The  author  finds  that 
this  generalisation  is  not  justified,  since  the  action  of  aqueous 
cobaltous  acetate  solution  on  aqueous  or  alcoholic  solutions  of  the 
a-oximinoketones,  R1*CO*C(NOH)*CO*R2  or  R^COCHINOH,  where 
R1  and  R2  represent  Me  or  Ph,  yields  cobaltous  and  not  cobaltic 
compounds.  The  cobaltous  salts  of  the  a-oximinoketones  described 
below  are  all  more  or  less  soluble  in  many  of  the  ordinary  organic 
solvents  and  separate  in  well-defined  crystals  of  an  abnormal 
reddish-brown  cdlour,  forming  orange-red  powders.  They  do  not 
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respond  to  the  reactions  for  cobaltous  ions  and  must  be  regarded 

as  highly  stable  complex  salts  of  the  type  ^  ^ 

J  ^  R2*C— — O'  "0-— OR2’ 

in  which  the  co-ordination  number  of  the  cobalt  is  4. 

It  is  therefore  evident  that  Tschugaev’s  considerations  on  tervalent 
cobalt  compounds  of  the  a-oximinoketones  are  valueless.  Further, 
as  the  author  has  obtained  the  cobaltous  salts  of  oximinoacetyl- 
acetone  and  oximinoacetophenone  and  has  confirmed  the  existence 
of  the  cobaltic  salt  of  a-benzilmonoxime,  the  configurations  of  the 
oximino-compounds  cannot,  contrary  to  Tschugaev’s  suggestion, 
be  related  to  their  capacity  to  form  metallic  salts.  Indeed,  oximino- 
acetylacetone  does  not  exist  in  geometrical  isomerides,  whilst 
oximinoacetophenone  has  the  (3-  or  anti -structure  and  a-benzil¬ 
monoxime  the  syn-form. 

The  cobaltous  salt  of  oximmoacetylacetone,  Co(ONICAc*C(>CH3)2, 
crystallises  in  large,  blood-red  prisms,  m.  p.  164°,  and  dissolves 
easily  in  the  cold  in  concentrated  sulphuric  acid  and  in  sodium  or 
ammonium  hydroxide  solutions,  giving  a  dark  orange -red  coloration. 

Cobaltous  oximinobenzoylacetone,  Co(ONICAcBz)2,  forms  flattened, 
orange-brown  needles,  m.  p.  220°  (decomp.),  and  dissolves  in  cold 
concentrated  sulphuric  acid  or  sodium  or  ammonium  hydroxide, 
forming  yellow  solutions. 

Cobaltous  oximinoacetophenone ,  Co(OISr!CIIBz)2,  forms  orange- 
brown  laminae,  begins  to  change  at  about  100—120°,  and  de¬ 
composes,  sometimes  violently,  at  240 — 244°,  with  sublimation  of 
benzoic  acid ;  it  dissolves  in  cold  concentrated  sulphuric  acid  to 
an  orange -red  solution,  but  is  insoluble  in  sodium  or  ammonium 
hydroxide  solution. 

Cobaltic  a-benzilmonoxime,  Co(ON*CPhBz)3,  obtained,  but  not 
described,  by  Tschugaev  ( loc .  cit.),  crystallises  in  reddish-brown 
prisms  and  decomposes  violently  at  195°  or  sometimes  at  a  some¬ 
what  higher  temperature ;  it  dissolves  in  cold  concentrated  sulphuric 
acid  to  a  reddish-brown  solution,  but  is  insoluble  in  potassium  or 
ammonium  hydroxide  solution. 

Cupric  oximinoacetylacetone ,  Cu(OISriCAc2)2,  obtained  similarly  to 
the  preceding  salts,  forms  an  olive-green  powder,  decomposes 
violently  at  about  140°,  and  dissolves  in  sodium  hydroxide  solution, 
giving  a  greenish -yellow,  in  ammonia  solution  a  greenish -blue,  in 
dilute  hydrochloric  acid  a  yellow,  and  in  dilute  acetic  acid  a  green, 
coloration.  As  it  gives  some  of  the  reactions  of  cupric  ions,  it 
must  be  regarded  as  a  less  stable  complex  salt  than  the  cobaltous 
salts  of  the  a-oximinoketones.  T.  H.  P. 

Two  aapp-Substituted  Propiophenon.es  and  their  Products 
of  Decomposition  by  Sodamide.  (Mme)  Pauline  Ramart  and 
G.  Albesco  (Compt.  rend.,  1922,  174,  1289 — 1291). — Substituted 
ketones  of  the  types  CHPh2‘CR2*COPh  and  CHPhEt*CR2*COPh 
may  be  prepared  by  the  condensation  of  mixed  organo -magnesium 
derivatives  with  phenyl  styryl  ketones  and  alkylation  of  the  result¬ 
ing  compounds  by  means  of  sodamide.  In  the  alkylation  the  first 
alkyl  group  is  introduced  easily,  but  the  second  only  with  difficulty. 
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(3(3-Diphenylpropiophenone  gives  with  sodamide  and  methyl 
iodide  first  (3 (3-diphenyl- a-methylpropiophenone  and  then  (3(3-cfo- 
phenyl-oLix-dimethylpropiophenone ,  m.  p.  90°.  Under  similar  con¬ 
ditions,  (3-phenyl- (3-ethylpropiophenone  gives  $-phenyl-ct$-diethyl~ 
propiophenone ,  m.  p.  68°,  and  $-phenyl-ccaL$-triethylpropiophenone , 
b.  p.  180°/10  mm.  Both  these  ketones  are  decomposed  by 
sodamide,  two  reactions  occurring  to  almost  equal  extent,  namely  : 
CHPh2-CR2-COPh  +  NH2Na  — >  CHPh2-CR2-CO-NH2  +  C6H6 
CHPh2-CR2-COPh+NH2Na  CHPh2-CHR2+C6H5-CO-NH2. 

Thus  (3(3-diphenyl-aa-dimethylpropiophenone  gave  yy -diphenyl- 
$-methylpropane ,  b.  p.  145°/13  mm.,  benzamide,  (3(3-diphenyl- 
aa-dimethylpropionic  acid  in  the  form  of  its  amide  and  some  tetra- 
phenylethane.  (3-Phenyl-aa(3-triethylpropiophenone  gave  h-phenyl- 
y-elhylhexane,  CHPhEt-CHEt2,  b.  p.  205° /740  mm.,  benzamide  and 
(3- phenyl- oLccfi-triethylpropionic  acid ,  m.  p.  82°.  W.  G. 

The  Reactivity  of  Doubly-conjugated  Unsaturated  Ketones. 
III.  Unsymmetrical  Hydroxy-  and  Methoxy-derivatives. 

Johannes  Sybrandt  Buck  and  Isidor  Morris  Heilbron  (T., 
1922,  121,  1095—1101). 


o-Quinones  and  1  :  2-Diketones.  V.  Benzils  of  the  Super¬ 
oxide  Type  [i/'-Benzils],  A.  Schonberg  and  0.  Kraemer  ( Ber ., 
1922,  55,  [B],  1174 — 1194).— In  general,  the  benzils  are  yellow 
substances,  but  4  :  4/-diethoxybenzil  (Vorlander,  A.,  1911,  i,  865) 
and  2  :  2/-dimethoxybenzil  (Irvine,  T.,  1907,  91,  541)  are  colour¬ 
less.  Further  examination  of  these  and  similar  substances  has 


disclosed  the  existence  of  a  class  of  benzils  in  which  the  dicarbonyl 

R*C'OR 

group  is  present  in  the  peroxide  form,  .  These  com¬ 


pounds  are  colourless,  but  melt  to  a  yellow  liquid  and  give  yellow 
solutions.  The  phenomenon  is  reversible  since  colourless  crystals 
are  deposited  when  the  yellow  solutions  are  concentrated  or  cooled. 
It  can  be  explained  by  the  assumption  of  a  reversible  transform¬ 
ation  of  the  peroxide  into  the  ketonic  form.  The  colourless  com¬ 
pounds  are  converted  by  solution  in  concentrated  sulphuric  acid 
into  intensely  coloured  derivatives  of  the  ketonic  modification. 
The  colourless  benzils  react  very  slowly  with  and  are  sometimes 
almost  inactive  towards  the  typical  dicarbonyl  reagents  such  as 
o-diamines.  In  contrast  to  the  coloured  benzils  which  contain 


the  dicarbonyl  group  in  the  ketonic  form,  the  colourless  substances 
are  very  stable  towards  hydrogen  peroxide  in  acid  solution. 

2  :  2 '-Dimethoxy-5  :  5' -dimethylbenzil,  colourless  leaflets,  m.  p.  183°, 
is  prepared  by  the  oxidation  of  a  boiling  alcoholic  solution  of  the 
corresponding  benzoin  with  Fehling’s  solution.  It  is  converted  by 
phenylhydrazine  into  the  corresponding  osazone ,  C30H30O2N4, 

yellow  crystals,  m.  p.  197°.  It  is  not  affected  by  aqueous  or  ethereal 
ammonia  at  200°  and  does  not  condense  with  o-phenylenediamine 
or  naphthalene- 1  :  2-diamine.  It  is  converted  by  a  boiling  mixture 
of  glacial  acetic  and  aqueous  hydrobromic  acids  (50%)  into  2 -hydr¬ 
oxy-2'  -methoxy -5  :  & -dimethylbenzil,  prisms,  m.  p.  (indefinite)  113°, 
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which  is  re- converted  into  the  dimethoxy- compound  by  treatment 
with  methyl  sulphate. 

2  :  2/-DimethoxybenzilJ  m.  p.  130°  (cf .  Irvine,  loc.  cit.)}  is  similarly 
prepared  by  the  oxidation  of  2  :  2/-dimethoxybenzoin  with  Fehling’s 
solution.  It  gives  a  dioxime ,  colourless  prisms,  decomp.  235° 
(indefinite),  and  a  diphenylosazone,  C28H2602N4,  yellow  prisms, 
m.  p.  198 — 199°.  It  is  stable  towards  aqueous  ammonia  and 
o -diamines.  With  hydrobromic  and  acetic  acids  it  yields  2-hydroxy  - 
2' -methoxybenzil,  colourless,  lustrous  prisms,  m.  p.  120°. 

4  :  4'-Diethoxybenzil  (cf.  Vorlander,  loc.  cit.)  is  conveniently  pre¬ 
pared  by  the  action  of  aluminium  chloride  on  a  solution  of  phenetole 
and  oxalyl  chloride  in  carbon  disulphide.  It  is  converted  by  drastic 
treatment  with  concentrated  aqueous  ammonia  into  p-ethoxy- 
benzoic  acid  and  2:4:  S-tri-p-ethoxyphenyloxazole, 


EtO-C6H4-C - O 

EtO-C6H4-C-N=C-C6H4-OEt’ 

colourless  needles,  m.  p.  82°.  With  naphthalene- 1  :  2 -diamine  in 
boiling  glacial  acetic  acid  solution  it  slowly  gives  2  :  3-di-p-ethoxy - 

phenyl- <x$-naphthaquinoxaline  (annexed 
formula),  needles,  m.  p.  155°.  It  is  con- 


EtOC6H4*C 
EtOC6H4*C 


vAA/ 


\N/\/ 


verted  by  a  mixture  of  nitric  acid  (d  1*48) 
and  sulphuric  acid  (d  1*70)  into  3  :  3'- 
dinitro- 4 : 4 ' -diethoxybenzil,  lustrous, yellow 
leaflets,  m.  p.  216°,  which  is  transformed 
by  naphthalene- 1  :  2-diamine  hydro¬ 
chloride  into  2  :  3-di-m-nitro-p-ethoxyphenyl-^-naphthaquinoxaline , 
yellow  needles,  m.  p.  178°.  3  : 3-Dibromo-4  : 4/-diethoxybenzil 

crystallises  in  pale  yellow  needles,  m.  p.  208°.  4  : 4' -Dihydroxybenzil, 
m.  p.  235°,  after  previous  softening  ( dibenzoate ,  yellow  needles,  m.  p. 
170°)  can  be  obtained  only  with  difficulty  and  in  poor  yield  by  the 
action  of  hydrobromic  acid  on  4  :  4/-diethoxybenzil,  but  is  readily 
prepared  by  the  corresponding  treatment  of  4  :  4/-dimethoxybenzil. 

Ethylbenzene  is  converted  by  oxalyl  chloride  and  aluminium 
chloride  in  the  presence  of  carbon  disulphide  into  p-ethylbenzoic 
acid  instead  of  the  desired  4  :  4'-diethylbenzil. 

Diphenyl  ether  is  transformed  by  oxalyl  chloride  into  4  :  4 '-di- 
phenoxybenzil ,  pale  yellow,  silky  leaflets,  m.  p.  116°,  in  which  the 
position  of  the  phenoxyl  groups  is  established  by  its  oxidative 
hydrolysis  by  hydrogen  peroxide  to  p -phenoxybenzoic  acid ,  m.  p. 
159°.  With  o-tolylenediamine  hydrochloride,  the  benzil  yields 
2  :  3-di-j)-phenoxyphenyl-6-methylquinoxaline,  yellow  aggregates  of 
prisms,  m.  p.  149°,  whilst  with  naphthalene-1  :  2-diamine  hydro¬ 
chloride  it  gives  2  :  3-di-p-phenoxy  phenyl- afi-naphthaquinoxaline, 
yellow  crystals,  m.  p.  157°. 

Oxalyl  chloride  and  3  : 5-dimethoxytoluene  give  6 -methoxy- 
^  4- methyl-2  :  3 -diJcetocoumaran  (annexed  formula), 

lustrous,  yellow  crystals,  m.  p.  165°;  the  same 
/  > - CO  compound  is  obtained  by  the  similar  treatment 


Me  O’ 


i\  /CO  5-hydroxy- 3-methoxy toluene. 

In  contrast  to  the  colourless  2  :  2'-dimethoxy- 
U  benzil  and  2  :  2f -dimethoxy- 5 :  fi'-dimethylbenzil, 
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the  yellow  diketones,  4  : 4'-dimethyl-,  4  : 4'-dimethoxy-,  and 
3:4:3':  4'-dimethylenedioxy-benzils  react  readily  with  naphthalene  - 
1  :  2 -diamine  hydrochloride  in  boiling  glacial  acetic  acid  solution, 
giving,  respectively,  2  :  S-di-p-tolyl-ccfi-naphthaquinoxaline,  needles, 
m.  p.  183°,  2  :  3-di-p-methoxy  phenyl- cc$-naphthaquinoxaline,  yellow 
needles,  m.  p.  161°,  and  2  :  3-di -mp-methylenedioxy phenyl- cc^-naph- 
thaquinoxaline,  yellow  crystals,  m.  p.  205°. 

Piperil  is  converted  by  aqueous  ammonia  at  120°  into  2:4:5  -tri- 

slender,  colourless  needles,  m.  p.  170—171°.  H.  W. 

The  Phenanthrene  Series.  XXXIII.  Preparation  of 
Derivatives  of  Phenanthraquinone  and  Phenanthrene  from 
2-Nitrophenanthraquinone.  J ulius  Schmidt  and  Otto  Spoun 
(Ber.,  1922,  55,  [B],  1194 — 1211). — Phenanthraquinone  is  con¬ 
verted  by  boiling  nitric  acid  (d  1*4)  into  a  mixture  of  2-nitro- 
phenanthraquinone,  yellow  needles,  m.  p.  258 — 260°,  and  4-nitro- 
phenanthraquinone,  m.  p.  176 — 177°,  which  can  be  separated  by 
taking  advantage  of  the  much  smaller  solubility  of  the  former  in 
boiling  alcohol  (cf.  Werner,  A.,  1902,  i,  437).  2-Nitrophenanthra- 
quinone  is  reduced  smoothly  by  Werner’s  method  ( loc .  cit.)  to 
2-aminophenanthraquinone,  dark  bluish-violet  needles  which  are 
not  completely  molten  below  320° ;  it  is  characterised  by  its  trans¬ 
formation  by  o-phenylenediamine  hydrochloride  in  boiling  aqueous 
alcoholic  solution  into  2-aminophenanthraphenazine^ 


C6H4< 


N=C- 

N=C- 


VeH3*NH2 

■c6h4  5 


pale  yellow  needles,  m.  p.  240°  (, hydrochloride ,  matted  needles,  m.  p. 
298 — 300°),  and  by  the  formation  of  a  N N -diacetyl  compound,  a 
pale  green  powder,  m.  p.  206 — 208°.  2-Aminophenanthraquinone 
is  converted  smoothly  into  2-hydroxyphenanthraquinone  when  it 
is  suspended  in  concentrated  hydrochloric  acid  and  diazotised; 
subsequently  sufficient  water  is  added  to  give  a  clear  solution,  which 
is  heated  to  its  boiling  point  and  then  cooled,  when  the  hydroxy- 
compound  separates  in  almost  quantitative  yield.  The  only  draw¬ 
back  to  the  method  lies  in  the  relatively  very  large  quantity  of 
water  which  is  necessary.  2-Hydroxyphenanthraquinone  is  con¬ 
verted  by  o-phenylenediamine  hydrochloride  into  2-hydroxyphen- 
anthraphenazine ,  pale  brown,  microscopic  crystals,  m.  p.  258 — 259°, 
and  by  semicarbazide  hydrochloride  into  the  monos  emicarbazone, 
brownish-red  crystals,  m.  p.  263—265°  (decomp.). 

2-Hydroxyphenanthraquinone  is  converted  by  boiling  nitric 
acid  (d  1*35)  into  3  :  4:-dinitro-2-hydroxyphenanthraquinone ,  a  tile- 
red  powder  which  slowly  decomposes  above  220° ;  it  cannot  be 
crystallised  conveniently,  and  is  best  purified  by  taking  advantage 
of  its  acidic  character,  which  enables  it  to  dissolve  in  sodium  hydrogen 
carbonate  solution  (the  sodium  salt  is  described).  The  presence  of 
the  three  substituents  on  the  same  nucleus  is  proved  by  oxidation 
of  the  compound  by  sulphuric  acid  and  potassium  dichromate  to 
phthalic  acid,  whilst  the  fact  that  one  nitro-group  is  present  in 
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position  4  is  established  by  the  production  of  4-aminophenanthrene, 
m.  p.  104 — 105°,  by  drastic  treatment  of  the  substance  with  red 
phosphorus  and  fuming  hydriodic  acid  (d  2-05).  The  preparation 
of  3  :  4- dinitro-2-hydroxyphenanthraphenazine ,  pale  brown,  micro¬ 
scopic  crystals,  m.  p.  251°  (decomp.),  of  3  :  4t-dinitro-2-hydroxyphen- 
anthraquinone  monoxime ,  brown  crystals,  m.  p.  211°  (decomp.), 
and  of  3  :  ^dinitro-2-hydroxyphenanthraquinone  monosemicarbazone , 
reddish-brown  crystals  which  do  not  melt  below  270°,  is  described. 
Reduction  of  the  nitroquinone  with  phenylhydrazine  and  subsequent 
acetylation  of  the  product  gives  3  :  4- dinitro-2-hydroxyphenanihra - 
quinol  diacetate ,  m.  p.  232°  (decomp.).  3  :  4-Dinitro-2-hydroxy- 
phenanthraquinone  is  reduced  by  tin  and  hydrochloric  acid  to 
3  : 4-diamino-2-hydroxyphenanthraquinone,  which  is  isolated  in 
the  form  of  its  hydrochloride.  The  latter  is  converted  by  diazo- 
tisation  and  subsequent  boiling  with  water  into  2:3:  4t-trihydroxy- 
phenanthraquinone ,  a  reddish-brown  substance  which  is  completely 
molten  at  235°  after  incipient  decomposition  at  about  186°.  The 
isolation  of  the  substance  is  beset  with  unusual  difficulties.  It  is 


most  definitely  characterised  by  converting  it  into  2:3: 4t-tri- 
hydroxyphenanthraphenazine,  dark  brown,  microscopic  crystals, 
m.  p.  255 — 258°  (decomp.),  or  into  its  monosemicarbazone ,  a  brownish- 
red  powder  which  decomposes  gradually  above  270°. 

The  bromination  of  2-hydroxyphenanthraquinone  has  been 
examined,  but  the  process  is  somewhat  inconvenient  by  reason  of 
the  insolubility  of  the  substance  in  the  usual  media.  The  action 
of  bromine  on  a  suspension  of  the  compound  in  water  leads  to  the 
formation  of  a  mixture  of  mono-,  di-,  and  tri-bromo-derivatives, 
from  which  only  dibromohydroxyphenanthraquinone ,  reddish-brown 
crystals,  m.  p.  255°,  could  be  isolated  in  an  approximately  homo¬ 
geneous  condition. 

2-Nitrophenanthraquinone  is  converted  by  phosphorus  penta- 
chloride  into  a  mixture  of  9  :  9-dichioro-2-nitrophenanthrone ,  yellow 
needles  or  leaflets,  m.  p.  186°,  and  10  :  l0-dichloro-2-nitrophen- 
anthrone ,  pale  yellow  needles,  m.  p.  162 — 163°,  which  are  separated 
by  taking  advantage  of  their  widely  differing  solubilities  in  benzene. 
(For  the  present,  the  position  of  the  chlorine  atoms  in  the  respective 
compounds  is  assigned  arbitrarily.)  The  former  is  reduced  by 
granulated  tin  and  concentrated  hydrochloric  acid  to  2-amino - 

NH  K  •C*OTT 

10 -hydroxyphenanthrene,  2  V 6  3  U.  ,  m.  p.  221°  (the  hydro- 

chloride ,  dibenzoyl  derivative,  almost  colourless  crystals,  m.  p.  225 — 
226°,  and  diacetyl  compound  [+i(CH3*C0)20],  large  rhombohedra, 
m.  p.  182°,  are  described).  When  treated  similarly,  10  :  10-di- 
chloro-2-nitrophenan throne  yields  2-amino-^ -hy dr oxyphenanthrene , 
almost  colourless,  microscopic  crystals,  m.  p.  194 — 195°  (decomp.), 
the  bemoyl  derivative  of  which  has  m.  p.  160°  (decomp.).  H.  W. 


Trimethylcamphorylmethylammonium  Bromide.  H.  Rupe 
(U.S.  Pat.  1399082).  —  Trimethylcamphorylmethylammonium 
bromide  is  prepared  by  heating  camphorylbromome thane  with 
an  ethereal-alcoholic  solution  of  trimethylamine  under  pressure  for 
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fifteen  hours,  cooling,  dissolving  the  desired  product  (after  its 
precipitation  with  ether)  in  chloroform,  and  reprecipitating  it  with 
ether.  It  forms  colourless  leaflets,  m.  p.  192°.  On  further  heating 
above  the  m.  p.,  trimethylammonium  bromide  is  separated,  which 
again  melts  with  decomposition  at  250°.  Chemical  Abstracts. 

Oxidation  of  Menthone  by  Ferric  Chloride.  Yasuhiko 
Asahina  and  Saburo  Mituhori  (J.  Pharm.  Soc.  Jajpan,  1922, 
255 — 263). — By  oxidation  of  menthone  with  ferric  chloride,  buchu- 
camphor  is  produced.  A  mixture  of  50  grams  of  menthone,  280 
of  grams  crystallised  ferric  chloride,  and  500  c.c.  of  50%  acetic 
acid  is  gently  boiled  until  the  brown  colour  of  the  solution  is  changed 
to  dark  green ;  the  oily  layer  is  then  separated  from  the  aqueous 
and  distilled  with  steam,  filtered,  and  the  oily  filtrate  shaken 
with  sodium  hydroxide  solution.  On  acidifying,  crystals  of  buchu- 
camphor  separate  from  the  filtrate.  Buchu- camphor,  after  recry¬ 
stallisation  from  alcohol,  has  m.  p.  82°,  and  gives  a  green  coloration 
with  ferric  chloride.  Attempts  to  prepare  the  oxime  by  the  methods 
of  Kondakov  and  Bj alobrczeski  (A.,  1897,  i,  227),  and  Semmler 
and  Mackenzie  (A.,  1906,  i,  373)  were  unsuccessful.  Buchu-camphor 
reacts,  however,  easily  with  phenylcarbimide,  forming  buchu-cam¬ 
phor  phenylurethane,  m.  p.  113°  (Semmler  and  Mackenzie  gave  41°). 

When  oxidised  with  potassium  permanganate  in  acetone  solution, 
buchu-camphor  gave  a  syrup,  which  on  cooling  changed  into  white 
needles,  m.  p.  129° ;  from  it  a  semicarbazone,  m.  p.  217°,  was 
obtained.  The  product  is  perhaps  identical  with  Semmler  and 
Mackenzie’s  diketonic  acid.  By  distilling  the  crude  oxidation 
product,  an  unsaturated  ketonic  acid,  m.  p.  104 — 105°,  was  obtained. 

K.  K. 


Resin  Constituents.  VIII.  The  Amyrins  from  Elemi 
Resin.  II.  a-Amyrin.  Alois  Zinke,  Alfred  Friedrich, 
Otto  Johannsen,  and  Rudolf  Richter  (Monatsh.,  1921,  42, 
439 — 445;  cf.  A.,  1921,  i,  39). — When  a-amyrin  benzoate  is 

(JH 

distilled,  benzoic  acid  is  split  off  and  a  hydrocarbon  C28H46<0  i  , 

CH 


is  formed.  The  latter  could  not  be  isolated,  but  forms  a  crystalline 
dibromide,  C30H48Br2,  white,  prismatic  needles,  m.  p.  259 — 260°. 
The  name  a-amyrene  is  proposed  for  the  hydrocarbon,  instead  of 
a-amyrilen,  the  name  given  by  Vesterberg  (loc.  cit.)  to  a  probably 
identical  hydrocarbon  obtained  by  the  action  of  phosphorus  penta- 
chloride  on  a-amyrin.  Vesterberg’ s  a-amyrone,  or,  better, 
a -amyranone,  was  prepared  by  oxidation  of  a-amyrin  with  chromic 
acid;  it  forms  crystalline  plates  or  spherical  aggregates,  m.  p. 
124°,  sintering  at  115°.  Its  oxime,  C30H49ON,  has  m.  p.  234  . 
The  a- amyranone  is  very  resistant  to  oxidation  and  is  therefore 
of  little  use  for  elucidating  further  the  structure  of  a-amyrin.  It 
cannot  be  obtained  in  the  enol  form,  but  by  heating  with  benzoyl 
chloride  forms  a  benzoate,  a -amyrenol  benzoate ,  C37H5202,  fine 
leaflets,  m.  p.  197 — 198°.  Bromo- a-amyrin  was  oxidised  to  bromo- 
a-amyranone,  fine,  white  leaflets,  m.  p.  190°;  its  oxime  has  m.  p. 
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236*5°.  Bromo-oL-amyrenol  benzoate  crystallises  in  leaflets,  m  p. 
226 — 227°.  A  loose  compound  appears  to  be  formed  between 
a-  and  p-amyrin  benzoates,  rendering  their  separation  difficult. 

E.  H.  R. 

Resin  Constituents.  IX.  The  Decomposition  of  d-Sia- 
resinolic  Acid  and  Lubanyl  Benzoate.  Alois  Zinke,  Franz 
Hanselmayer,  and  Wilhelmine  Ehmer  ( Monatsh .,  1921,  42, 
447 — 452;  cf.  A.,  1918,  i,  398). — By  oxidation  of  d-siaresinolie 
acid  in  acetic  acid  solution  with  Kiliani’s  mixture  (A.,  1902,  i,  46), 
and  also  by  oxidising  Lprabangic  acid  (A.,  1921,  i,  351)  with  potass¬ 
ium  permanganate  in  alkaline  solution,  a  new  crystalline  acid 
was  obtained,  C21H30O5,  m.  p.  285 — 286°  (decomp.).  The  acid  is 
dibasic,  but  neither  a  crystalline  methyl  ester  nor  a  hydroxylamine 
derivative  could  be  obtained. 

The  formula  suggested  by  Zinke  and  Drzimal  for  lubanyl  benzoate 
(A.,  1921,  i,  187)  has  been  confirmed  by  fusion  with  potassium 
hydroxide,  when  protocatechuic  acid  was  obtained.  The  prepar¬ 
ation  of  vanillin  from  the  benzoate  afforded  further  evidence  of 
the  correctness  of  the  formula.  E.  H.  R. 

Capsularin,  a  Glucoside  from  Jut©  Leaf.  Haridas  Saha 
and  Kumud  Nath  Choudhury  (T.,  1922, 121,  1044 — 1046). 

Castelin,  a  New  Glucoside  from  Castela  Nicholsoni.  Louis 
Pierre  Bosman  (T.,  1922,  121,  969 — 972). 

Furfurylidene-l-methylcyclohexan-2-one  and  some  of  its 
Derivatives  and  the  Mono-  and  Di-furfurylidenecyclohexan- 
ones.  (Mlle)  N.  Wolff  (Compt.  rend.,  1922,  174,  1469 — 1471 ; 
cf.  A.,  1921,  i,  514). — Furfuraldehyde  condenses  with  1-methyl- 
cyciohexan-2-one  to  give  3-furfurylidene-l-methylcyc\ohexan-2-one , 
C4OH3-CH:C6H7MeO,  m.  p.  51°,  Ba  58*30°,  Bb  58*96°,  Bp  61*21°, 
which  when  reduced  with  sodium  amalgam  yields  3-furfuryl-l- 
methylcyclohexan-2-one ,  C4OH3*CH2*C6H8MeO,  b.  p.  146°/16  mm., 
Ba  53*60°,  Bb  53*92°,  Bp  54*82°.  The  first  named  compound 
condenses  with  magnesium  phenyl  or  p-tolyl  bromide 
giving  respectively  phenylfuryl-2-keto-3-methylcyclohexylmethane , 
C4OH3*CHPh*C6H8MeO,  b.  p.  206°/16  mm.,  Ba  79*03°,  i?D  79*39°, 
Bp  80*70°,  and  p  -  tolylfuryl  -  2  -  keto  -  3-methylcyc\ohexylmetha?ie, 
C4OH3*CH(C6H4Me)*C6H8MeO,  b.  p.  220°/16  mm.,  Ba  82*96°, 
Bd  84*52°,  Bp  86-61°. 

With  cyclohexanone,  furfuraldehyde  gives  l -furfur ylidenecyclo- 
hexan-2-one,  m.  p.  47°,  Ba  52*86°,  j?D  54*69°,  Bp  57*62°,  and  1  :  3- 
difurfurylidenecyclohexan-2-one,  C6H60(ICH*C40H3)2,  m.  p.  145°, 
Ba  78*39°,  Bb  85*81°,  Bp  95*41°.  W.  G. 

Pyrylium  Compounds.  XI.  Pentaphenylpyrylium  Salts. 
The  Formulation  of  Salts  of  Dyes.  W.  Dilthey  [with  H. 
Kaffer]  (Ber.,  1922,  55,  [£],  1275—1279;  cf.  A.,  1921,  i,  429).— 
Benzamarone,  CHBzPffiCHPh-CHPhBz,  is  converted  by  phos- 
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phorus  pentachloride  in  the  presence  of  boiling  chlorobenzene  into 
the  2  :  3  :  4  :  5  :  6-pentaphenylpyrylium  salt 
(annexed  formula),  yellow  needles,  m.  p. 

(indefinite)  248 — 254°,  which  does  not*  lose 
the  molecular  proportion  of  hydrogen  chloride 
completely  when  preserved  over  lime.  The 
nature  of  the  attachment  of  the  chlorine  atoms 
is  deduced  from  the  transformation  of  the  hydrochloride  into  the 
iron  salt,  C35H25OCl4Fe,  yellow,  lustrous  needles,  m.  p.  286 — 287°, 
and  into  the  perchlorate ,  C35H2505C1,  m.  p.  294°.  The  picrate, 
C41H270  8N3,  has  m.  p.  157°.  An  alcoholic  solution  of  the  hydro¬ 
chloride  is  converted  by  sodium  carbonate  solution  at  0°  into  a 
mixture  of  oLe-diketo-cLfiySt-pentaphenyl-kP-pentene, 

COPh-CHPh-CPhICPh-COPh, 

almost  colourless  needles,  m.  p.  149 — 151°,  which  is  readily  recon¬ 
verted  into  pyrylium  salts  and  tetraphenylfuran,  pale  yellow 
leaflets,  m.  p.  172°. 

The  communication  concludes  with  a  reply  to  Kehrmann  (A., 
1921,  i,  447)  with  regard  to  the  relative  probability  of  the  formul¬ 
ation  of  the  salts  of  dyes  (cf.  Dilthey,  A.,  1920,  i,  324).  H.  W. 

A  Synthesis  of  isoBrazilein  and  certain  Related  Anhydro- 
pyranol  Salts.  II.  Synthesis  ‘of  tsoHsematein.  Herbert 
Grace  Crabtree  and  Robert  Robinson  (T.,  1922,  121,  1033 — 
1041). 


3  : 6-Tetramethyldiaminocyanoselenopyronin.  M.  Batte- 
gay  and  G.  Hugel  (Bull.  Soc .  chim .,  1922,  [iv],  31,  440—444). — 
In  proof  of  the  constitution  of  3  :  6-tetramethyldiaminoseleno- 
pyronin  (cf.  A.,  1920,  i,  629),  the  corresponding  selenoxanthone 
has  been  prepared  indirectly.  If  the  selenopyronin  is  oxidised 
by  alkaline  permanganate  the  only  product  is  an  amorphous, 
yellow  compound.  If,  however,  the  selenopyronin  is  heated  with 


aqueous  potassium  cyanide  at  65°  for  ten  minutes,  a  leucocyano- 
selenopyronirt  is  obtained,  and  if  this  is  oxidised  by  ferric  chloride 
and  hydrochloric  acid,  3  :  6-tetramethyldiaminocyanoselenopyronin , 
is  obtained  as  its  hydrochloride ,  which  is  readily  converted  into  a 
crystalline  nitrate ,  from  which  by  decomposition  with  potassium 
cyanide  the  free  base  may  be  obtained.  If  the  cyanoselenopyronin 
is  warmed  with  aqueous  sodium  hydroxide,  3  :  6-tetramethyldiamino- 
selenoxanthone ,  m.  p.  261°,  is  obtained  giving  coloured  salts  with 
concentrated  acids  which  are  easily  hydrolysed  by  water. 

W.  G. 


Syntheses  in  the  Benzofuran  Group.  6-Methylcoumaran- 

2- one  and  3-Methyl-6-isopropylcoumaran-3-one.  I.  Efisio 
Mameli  (Gazzetta,  1922,  52,  i,  322 — 337). — o-Tolyloxyacetic  and 

3-  methyl-  6-tsopropylphenoxy acetic  acid  undergo  ring-closure  when 
treated  with  either  phosphorus  pentachloride  or  aluminium  chloride. 
The  chloride  of  the  original  acid  represents  the  first  product  of 
the  reaction  and  the  new  ring  is  formed  by  elimination  of  the 
chlorine  atom  and  of  a  nuclear  hydrogen  atom  and  is  five-membered, 
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the  alkyl  substituents  of  the  benzene  ring  playing  no  part.  The 
final  products  are  6-methylcoumaran-2-one  and  3-methyl-6-iso- 
propylcoumaran-3-one,  respectively. 

6-Methylcoumaran-2-one  has  m.  p.  89 — 90° ;  the  semicarbazone, 
m.  p.  238 — 240°;  oxime,  m.  p.  152°,  and  benzylidene  derivative, 
m.  p.  Ill — 112°  (cf.  Stoermer  and  Bartsch,  A.,  1901,  i,  94;  Auwers, 
A.,  1916,  i,  496;  1919,  i,  216,  217;  Higginbotham  and  Stephen, 
T.,  1920,  117,  1534). 

3-Methyl-6-zsopropylcoumaran-2-one  yields  the  original  3-methyl- 
6-^opropylphenoxyacetic  acid  when  treated  with  potassium  hypo- 
bromite,  and  treatment  of  its  ^onitroso- derivative  with  an  acid 
gives  3-methyl-6-zsopropylcoumaran-l  :  2-dione,  which  forms  o- 
thymotic  acid  when  oxidised  by  means  of  hydrogen  peroxide  and 
undergoes  condensation  with  o-phenylenediamine  to  5-methyl- 
2-Mopropylcoumarophenazine.  In  some  respects,  the  heterocyclic 
ring  of  3-methyl-6-^opropylcoumaran-2-one  behaves  differently 
from  those  of  other  coumaranones.  Thus,  the  action  of  hydro¬ 
lysing  or  oxidising  agents  usually  results  in  opening  of  the  hetero¬ 
cyclic  ring  by  rupture  of  the  linking  between  the  methylene  and 
carbonyl  groups,  o-hydroxybenzoic  acids  being  formed,  whereas 
in  the  present  case  this  ring  resists  the  action  of  such  agents. 
Further,  the  action  of  hydrochloric  acid  on  oximinocoumaranones 
mostly  effects  rupture  of  the  ring  between  the  oxygen  atom  and 
the  CINOH  group  and  yields  o -hydroxy benzoy If ormic  acids,  but, 
as  stated  above,  in  the  present  instance  the  corresponding  cou- 
marandione  is  formed,  just  as  with  the  oximino-derivatives  of  acyclic 
ketones,  hydrindones,  hydro xythionaphthens,  and  benzopyrones. 

3-Methyl-6-^opropyleoumaran-l  :  2-dione  dissolves  in  cold  alkali 
hydroxide  or  carbonate  solution  and  is  reprecipitable  by  means 
of  acid.  Similar  lactonic  behaviour  is  shown  by  thionaphthaquinone 
and  by  (3-naphthafuran-l  :  2-dione  and  certain  dialkylcoumaran- 
diones.  As  regards  the  opening  of  the  heterocyclic  ring,  this  dione 
exhibits  behaviour  intermediate  to  that  of  coumaran-1  :  2-dione, 
which  is  converted  into  o-hydroxybenzoylformic  acid  by  the  action 
of  moisture,  and  that  of  (3-naphthafuran-l  :  2-dione,  which  is  dis¬ 
solved  slowly  by  cold  and  rapidly  by  hot  sodium  hydroxide  solution. 
Thus,  replacement  of  the  methylene  group  in  the  heterocyclic 
ring  of  the  coumaranone  by  carbonyl  to  give  the  coumarandione 
causes  this  ring  to  open  more  easily  and  in  a  different  manner. 

6-Methylcoumaranone  azine ,  C18H1602N2,  prepared  by  the  action 
of  hydrazine  hydrate,  forms  a  golden-yellow,  crystalline  powder, 
m.  p.  223 — 224°,  which  begins  to  darken  at  205°  and  afterwards 
becomes  almost  black,  and  decomposes  at  230°. 

S-Metkyl-ft-isopropylcoumaran^-one,  C12H1402,  crystallises  in 
long,  slender,  silky,  white  needles,  m.  p.  60°,  and  gradually  becomes 
oily.  It  gives  a  fluorescent  solution  in  alcohol  and  a  greenish - 
yellow  solution  in  concentrated  sulphuric  acid,  and  it  decolorises 
permanganate  in  presence  of  sodium  carbonate.  The  oxime , 
Ci2Hi502N,  crystallises  in  white  scales,  m.  p.  155 — 156°;  the 
semicarbazone ,  C13H1702N3,H20,  forms  a  white,  crystalline  mass, 
m.  p.  191°  (decomp.) ;  the  benzylidene  derivative,  C19H1802, 
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separates  in  reddish -yellow  needles,  m.  p.  134° ;  the  piper  onylidene 
derivative,  C20H18O4,  long,  deep  yellow,  silky  needles,  m.  p.  162° ; 
the  oximino- derivative,  C12H1303N,  forms  tufts  of  yellow  prisms, 
or  slender  needles,  or  regular  rhombic  plates,  m.  p.  164 — 165°, 

decomposes  at  200°,  and  yields  an  acetyl 
compound ,  rOJNT,  crystallising  in  straw- 

yellow  flocks  m  p.  127°. 

3  -  Methyl  -  6  -  iso propylcoumaran  -1:2-  dione , 
crystallises  in  bright  yellow  needles,  either  inter¬ 
laced  or  in  stellate  aggregates,  m.  p.  105 — 106°. 

Methyli&opropylcumarophenazine  (annexed  formula),  forms  either 
orange-red  or  yellow  crystals,  m.  p.  217°,  and  dissolves  in  acids, 
giving  yellow  salts.  T.  H.  P. 

Syntheses  in  the  Cinchona  Series.  VII.  5  : 8-Diamino- 
dihydroquinine  and  5  :  8-Diamino-6-methoxyquinoline  and 
their  Conversion  into  the  Corresponding  Aminohydroxy- 
and  Dihydroxy-bases.  Walter  A.  Jacobs  and  Michael  Heidel- 
berger  (J.  Amer.  Chem.  Soc .,  1922,  44,  1073 — 1079). — It  has 
previously  been  shown  that  the  aminoazo-dyes  prepared  from 
5-aminodihydroquinine  and  5-amino-6-methoxyquinoline  are  easily 
converted  by  acids  into  the  corresponding  hydroxyazo-dyes  (A., 
1921,  i,  44).  This  also  applies  to  the  5  :  8-diamino-derivatives, 
and  there  is  evidence  that  the  amino-group  in  position  5  is  more 
labile  than  that  in  position  8.  Again,  it  was  found  that  the  sub¬ 
stitution  of  a  methoxyl  group  in  position  6  is  a  determining  factor 
as  regards  the  lability  of  the  amino -groups. 

8-p-Sulphobenzeneazo-5-aminodihydroquinine,  on  reduction  with 
stannous  chloride  and  hydrochloric  acid,  gives  5  :  8 -diaminodi- 
hydroquinine ,  an  amorphous  powder,  m.  p.  125 — 140°  (decomp.), 
which  is  very  unstable  in  light  and  air  and  rapidly  dissolves  in 
dilute  acids,  giving  red  solutions  from  which  crystalline  salts  can 
be  obtained.  The  tetrahydrobromide  and  the  basic  sulphate  were 
prepared.  Diaminodihydroquinine,  when  boiled  with  hydro¬ 
chloric  acid,  yielded  5  :  8 -dihydroxy dihydroquinine,  which  is  very 
unstable  and  is  best  isolated  as  its  dihydrochloride,  m.  p.  208 — 
211°  (decomp.),  or  its  dihydrobromide.  8-Amino-5-hydroxydi- 
hydroquinine  is  obtained  as  its  stanni chloride  by  the  reduction  of 
5-hydroxy- 8- benzeneazodihydroquinine  with  stannous  chloride  and 
hydrochloric  acid. 

5-Amino-6-methoxyquinoline,  when  coupled  with  diazotised 
sulphanilic  acid,  yields  8-p-sulphobenzeneazo-5-amino-6-methoxy- 
quinoline,  from  which  on  reduction  with  ammonium  sulphide 
5  :  8 -diamino-6-methoxyquinoline,  m.  p.  163 — 164°  (decomp.),  is 
obtained.  When  the  latter  compound  is  warmed  for  thirty  minutes 
on  a  water-bath  with  10%  hydrochloric  acid,  8 -amino -5 -hydroxy - 
fS-methoxy quinoline,  m.  p.  180 — 182°  (decomp.),  is  obtained,  and 
it  may  also  be  prepared  from  8-benzeneazo-5-hydroxy-6-methoxy- 
quinoline  by  the  action  of  ammonium  sulphide.  8-p-Sulphobenzene- 
azo-5-amino-6-methoxyquinoline,  when  heated  in  acetic  acid 
solution  with  hydrochloric  acid  is  converted  into  8-p-sulphobe;nzene - 
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azo-5-hydroxy-6-methoxyquinoline ,  and  5  :  8-diamino-6-methoxy- 
quinoline,  if  boiled  for  three  hours  with  hydrochloric  acid,  yields 
5  :  8 -dihydroxy  S-methoxy  quinoline.  5  :  8-Diaminoquinoline,  on  the 
other  hand,  is  recovered  unchanged  after  boiling  for  three  hours 
with  hydrochloric  acid.  W.  G. 

Syntheses  in  the  Cinchona  Series.  VIII.  The  Hydrogen¬ 
ation  of  Dihydrocinchonine,  Cinchonine,  and  Dihydroquinine. 

Walter  A.  Jacobs  and  Michael  Heidelberger  (J.  Amer.  Chem. 
Soc.,  1922,  44,  1079 — 1090). — Dihydrocinchonine,  when  reduced 
with  sodium  and  amyl  alcohol,  yielded  a  mixture  of  hexahydro- 
cinchonine  and  two  epimeric  hexahydrodeoxycinchonines,  in  the 
last  of  which  the  alcohol  group  as  well  as  the  quinoline  ring  had 
suffered  reduction.  The  relationship  of  these  compounds  to  the 
products  obtained  by  reduction  with  zinc  and  hydrochloric  acid 
and  by  the  reduction  of  cinchonine  have  been  elucidated. 

Dihydrocinchonine,  when  reduced  in  boiling  amyl  alcohol  with 
sodium,  gave  a  mixture  of  bases  in  the  form  of  an  oil,  and  these 
were  separated  by  fractional  crystallisation  of  their  dihydro¬ 
chlorides.  In  this  way,  the  following  bases  and  their  derivatives 
were  obtained,  a -Hexahydrodeoxy  cinchonine,  m.  p.  106 — 107° 
(corr.),  [a]n  +212 — 217°,  giving  a  dihydrochloride ,  [a]^  +69*2°,  a 
nitroso-derivative  as  its  hydrochloride ,  m.  p.  203 — 205°,  [a]'S  +68*0° ; 
an  acetyl  derivative  as  its  hydrochloride ,  m.  p.  235 — 237°,  [<x]?J  +37-0°, 
a  benzoyl  derivative  as  its  hydrochloride ,  m.  p.  215 — 220°,  [a]^ 
+  13*0°,  and  6-benzeneazo-cc-hexahydrodeoxy  cinchonine,  m.  p.  153 — 
156°.  ^-Hexahy  dr  odeoxy  cinchonine, m.p.  106 — 106*5°,  [<x]“  +18*15°, 
giving  a  dihydrochloride ,  m.  p.  237 — 240°,  [ajg  +84*0°,  a  nitroso- 
derivative,  m.  p.  92*5 — 93*5°  (corr.),  [a]“  +107*0°,  and  its  hydro¬ 
chloride ,  m.  p.  209 — 211°,  [a]5?  +68*4°,  a  benzoyl  derivative  as  its 
hydrochloride ,  m.  p.  232 — 234°,  [a]§  +95*0°.  Hexahydrocinchonine 
dihydrobromide ,  [a]j>  +50*0°.  It  is  probable  that  one  of  the  hexa¬ 
hydrodeoxycinchonines  described  above  corresponds  with  that  of 
Freund  and  Bredenberg  (cf.  A.,  1915,  i,  159),  but  the  hexahydro¬ 
cinchonine  described  probably  differs  from  that  of  Skita  and  Brunner 
(cf.  A.,  1916,  i,  835). 

Dihydro  cinchonine  dihydrochloride  reacts  with  phosphorus 
pentachloride  in  chloroform  solution  to  give  chlorodihydrocinchonine , 
m.  p.  70°,  [<x]x>  +36*4°,  and  its  hydrochloride ,  m.  p.  227 — 228°, 
[ajg  +48*8°,  which  on  reduction  yields  dihy dr odeoxy cinchonine, 
m.  p.  59*5 — 60°  (corr.),  [a]5J  +113*8°,  and  its  hydrochloride ,  m.  p. 
197—199°,  [a]jf  +69*3°.  Dihydrodeoxycinchonine  when  reduced 
with  sodium  in  amyl  alcohol  gave  the  two  epimeric  hexahydro¬ 
deoxycinchonines  described  above. 

A  repetition  of  von  Nor  wall’s  work  on  the  reduction  of  cinchonine 
itself  by  sodium  and  amyl  alcohol  (cf.  A.,  1895,  i,  631)  resulted 
in  the  formation  of  cc-tetrahydrodeoxy  cinchonine,  m.  p.  116*5 — 
117*5°  (corr.),  [a]g  +209*0°,  together  with  a  mixture  of  $-tetra- 
hy  dr  odeoxy  cinchonine  and  tetrahydrocinchonine,  which  were  not 
isolated  as  such,  but  were  further  reduced  to  the  corresponding 
hexahy  dro  -  derivatives . 
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Dihydroquinine,  when  reduced  in  the  same  manner  as  the  other 
compounds,  yielded  mainly  hexahydroquinine ,  which  could  not 
be  isolated  as  such  but  as  its  dihydrochloride,  m.  p.  271 — 273°, 
Md  5  —36*5°,  as  nitrosohexahydroquinine  hydrochloride,  m.  p.  212 — 
213°,  [a]g  —85*1°,  and  as  benzoylhexahydroquinine,  m.  p.  160 — 

160- 5°,  [a]g  -115-2°.  W.  G. 

Syntheses  in  the  Cinchona  Series.  IX.  Certain  Quinicine 
and  Benzoylcinchona  Salts,  Crystalline  Ethyldihydrocupreine 
(Optochin)  Base,  and  other  Derivatives.  Michael  Heidel- 
berger  and  Walter  A.  Jacobs  (J.  Amer .  Chem.  Soc.,  1922,  44, 
1091 — 1098). — The  following  miscellaneous  cinchona  derivatives, 
used  as  initial  materials  for  various  investigations,  are  described. 
Dihydroquinicine  sulphate  (cf.  Hesse,  A.,  1888,  69)  has  m.  p.  174 — 
176°,  [a]+5  —8*3° ;  N -methylquinicine  dihydrochloride ,  m.  p.  153 — 
155°,  [a]§+16*6°;  N -methyldihydroquinicine  hydrochloride,  m.  p. 
150 — 153°,  [ajg5  —9*4°;  N-ethylquinicine  hydrochloride,  m.  p.  202 — 
204°,  [ajg+68*l°;  N -ethyldihydroquinicine  hydrochloride,  m.  p. 
202°,  [a]o  — 14*4°;  N -benzyldihydroquinicine  hydrochloride,  m.  p. 

161 —  164°,  [a]j) 5  —  65*9°;  ethyldihydrocupreicine  (optotoxin)  sulphate , 
m.  p.  164—166°,  [a]jf  —7*8°;  dihydrocupreicine  hydrobromide ,  m.  p. 
213—215°,  [a]j}’5  —5*4°. 

Glycine  derivatives  of  quinicine,  described  are  :  quinicylglycine- 
anilide  dihydrochloride ,  m.  p.  190°,  and  quinicylglycine-p -hydroxy  - 
anilide  hydrogen  sulphate,  m.  p.  212 — 215°. 

The  following  hydrochlorides  of  certain  benzoylated  cinchona 
alkaloids  are  described.  Benzoylcinchonidine  dihydrochloride,  m.  p. 
208 — 211°;  benzoyldihydrocinchonidine  hydrochloride,  m.  p.  185 — 
190°,  [a]jJ 5  -f- 124*9° ;  benzoylquinine  dihydrochloride  (cf.  Wunsch, 
A.,  1895,  i,  118),  m.  p.  229 — 232°  (decomp.),  [a]fj  +88*7°;  benzoyl- 
dihydroquinine  hydrochloride,  m.  p.  235 — 240°  (decomp.),  [a]^ 
+  140*6°. 

Cinchotenine  methyl  ester,  m.  p.  243 — 244*5°  (decomp.),  [a]^ 
+  118*7°;  cinchotenine  ethyl  ester  hydrochloride,  and  cupretenine 
methyl  ester  dihydrochloride ,  m.  p.  200°. 

Ethyldihydrocupreine  (optochin)  was  obtained  in  a  crystalline 
form  from  toluene  and  had  m.  p.  123 — 428°,  [a]2^  —136*2°.  Ethyl¬ 
dihydrocupreine  ethyl  bromide  had  m.  p.  185°,  [ajg  —111*8°.  Di¬ 
hydroquinine  ethyl  bromide  had  m.  p.  188 — 190°,  [a]g‘5  —  11T1°. 
Hydro  bromocinchonidine  (cf.  Leger,  A.,  1919,  i,  451)  had  m.  p. 
176 — 177°  (decomp.),  [a]g‘5  —226*8°,  and  hydrobromocupreine 
dihydrobromide  had  m.  p.  197 — 203°  (decomp.),  [a]£[  — 161*8°. 

W.  G. 

Syntheses  in  the  Cinchona  Series.  X.  Dihydrocin- 
chonicinol  and  the  Dihydroquinicinols.  Michael  Heidel- 
berger  and  Walter  A.  Jacobs  (J.  Amer.  Chem.  Soc.,  1922,  44, 
1098 — 1107). — It  has  been  found  possible  to  reduce  the  ketonic 
group  in  cinchona  alkaloids  of  the  type  of  cinchonicine  and  quinicine, 
by  means  of  palladium  and  hydrogen,  the  products  being  mixtures 
of  stereoisomerides  of  a  new  type  of  alkaloids  to  which  the  authors 
have  assigned  the  names  dihydrocinchonicinols  and  dihydroquin- 
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icinols.  In  general,  the  d-forms  proved  easier  to  isolate,  and  a 
number  of  d- bases,  one  of  the  Z-bases,  and  numerous  salts  of  the 
d-  and  Z-forms  are  described.  The  restoration  of  the  secondary 
hydroxyl  group  in  the  case  of  the  dihydroquinicinols  resulted  in 
the  restoration  of  the  blue  fluorescence  of  the  bases  when  dissolved 
in  excess  of  nitric  or  sulphuric  acids,  thus  supporting  Kaufmann’s 
statement  that  the  alkyloxy-group  and  the  secondary  hydroxyl 
group  are  necessary  to  produce  this  phenomenon  (cf.  A.,  1913, 
i,  763,  1222). 

From  the  reduction  of  cinchonicine  oxalate  d -dihydrocinchonicinol 
sulphate ,  m.  p.  223 — 224°,  [a]g  +  63*6°,  and  the  1  -isomeride,  m.  p. 
232 — 234°,  [a]g  —57*3°,  were  obtained. 

Derivatives  obtained  from  quinicine  were  d-dihydroquinicinol 
nitrate ,  m.  p.  115°,  [a]fT5  +100*7° ;  d-dihydroquinicinol ,  m.  p.  80°, 
[a]n  +87*1° ;  d-dihydroquinicinol  dihydrochloride ,  m.  p.  212 — 214°, 
[a]g  +  151*8°  and  its  1  -isomeride,  m.  p.  170°,  [a]D  — 117*7°;  d-N- 
methyldihydroquinicinol ,  m.  p.  165*5— -166°,  [a]p  +93*9°,  and  its 
d -hydrobromide,  m.  p.  218 — 223°,  [a]^  +80*2°,  its  d -dihydrochloride, 
m.  p.  190°,  [a]jJ  +145*7°,  and  its  methiodide ,  m.  p.  225 — 227°,  [a]'g‘5 
+68*7°;  1-N -methyldihydroquinicinol,  m.  p.  136*5 — 137*5°,  [a]??'5 
—24*9°,  and  its  dihydrochloride ,  m.  p.  232 — 235°  (decomp.),  [a]^ 
+  1*45°,  and  its  methiodide ,  m.  p.  253 — 254°  (decomp.),  [ajj*  —50*0°. 
d-N -EthyldihydroquiniciTwl,  m.  p.  140 — 141°,  [a]§  +91*7°,  and  its 
hydrochloride ,  m.  p.  135°,  [oc]f? 5  +85*4°,  its  dihydrochloride ,  m.  p. 
250°  (decomp.),  [a]u  +142*6°,  and  its  methiodide ,  m.  p.  135°,  [a]g 
+62*9°.  1-N -Ethyldihydroquinicinol  dihydrochloride ,  m.  p.  237 — 

238°,  [aJg  -16*7°. 

Derivatives  obtained  from  dihydrocupreicine  were  d-0 -ethyl- 
dihydrocupreicinol ,  m.  p.  105 — 110°,  [a]'^'5  +100*2°,  and  its  hydro¬ 
chloride ,  m.  p.  209 — 210°,  [a}!?  +81*1°,  and  dihydrochloride ,  m.  p. 
192 — 194°,  [ajg  +149*2°.  d-N -M ethyl-0 -ethyldihydrocupreicinol, 
m.  p.  136*5 — 137°,  [ocjg 5  +88*2°,  and  d-N  :  O -diethyldihydrocupre- 
icinol,  m.  p.  110—111°,  [a]g  +87*1°.  W.  G. 
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Action  of  Hydrogen  Peroxide  on  Cinchona  Alkaloids. 

Edmund  Speyer  and  Alfred  Gustav  Becker  ( Ber .,  1922,  55, 
[B],  1321 — 1329). — Quinine  is  converted  by  hydrogen  peroxide 
qjj  (30%)  into  an  amine  oxide  which  is 

/iv  characterised  by  its  ability  to  liberate  iodine 

HoC^cH^CH'CHICHg  from  acidified  potassium  iodide  solution  and 

its  re -conversion  into  quinine  by  the  action 
of  sulphurous  acid.  Since  pyridine  and 
analogous  bases  do  not  react  with  hydrogen 
peroxide  in  this  manner,  it  appears  valid  to 
conclude  that  the  oxygen  atom  is  attached 
to  the  tervalent  nitrogen  atom  of  the  piper¬ 
idine  complex  and  to  ascribe  the  annexed 
formula  to  quinine  oxide.  Dihydroquinine, 
quinldine,  dihydrocupreine,  and  ethyldi- 
hydrocupreine  behave  in  a  similar  manner,  but  cinchonine  does 
not  appear  to  yield  an  amine  oxide. 
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Quinine  oxide,  needles,  m.  p.  195 — 196°,  has  [a]D  — 31*44°  and 
—29*87°  when  dissolved  in  chloroform  (c~ 2*481  and  6*207,  re¬ 
spectively).  It  gives  a  dihydrochloride ,  leaflets,  m.  p.  138 — 140°, 
a  dinitrate ,  colourless  rods  (+3H20),  m.  p.  (anhydrous)  152 — 153° 
(decomp.),  a  normal  sulphate ,  silky  needles,  m.  p.  146°,  after  soften¬ 
ing  at  140°,  a  hydrogen  sulphate ,  needles  (  +  2H20),  m.  p.  (anhydrous) 
165 — 167°,  after  becoming  pale  yellow  at  130°  and  softening  at 
140°,  a  monopicrate ,  yellow  needles,  m.  p.  158°,  after  softening  at 
156°  and  a  diperchlorate ,  pale  brown  leaflets,  m.  p.  193°,  after 
previous  softening. 

Dihydroquinine  oxide  is  prepared  as  a  yellow  liquid  by  the 
action  of  hydrogen  peroxide  on  dihydroquinine  or  by  the  catalytic 
hydrogenation  of  quinine  oxide  in  the  presence  of  palladium ;  the 
dinitrate  is  described. 

Quinidine  oxide  crystallises  in  coarse  octahedra,  m.  p.  205° ;  it 
yields  a  picraie ,  matted  needles,  m.  p.  152°.  Dihydrocupreine 
oxide  forms  coarse  prisms,  m.  p.  198 — 202°,  after  becoming  dis¬ 
coloured  above  185°.  Ethyldihydrocupreine  oxide  crystallises  in 
needles,  m.  p.  150°,  after  softening  at  135° ;  its  dinitrate  forms 
colourless  rods,  decomp.  153°.  H.  W. 


The  Constitution  of  Corydaline.  J.  Gadamer  and  F.  von 

Bruchhausen  {Arch.  Pharm .,  1922,  259,  245 — 249). — In  agree¬ 
ment  with  the  conclusions  of  Spath  and  Lang  (this  vol.,  i,  168),  the 

OMe  authors  now  accept  for  corydaline  the 
formula  annexed,  since  dehydrocorydaline, 
H  Me  y  f^OMe  obtained  by  the  removal  of  four  hydrogen 

atoms  by  treatment  with  mercuric  acetate, 
gives  Cannizzaro's  reaction  when  it  is 
warmed  with  30%  sodium  hydroxide 
solution,  2  mols.  being  converted  thereby 
by  auto -reduction  and  auto-oxidation  into 
1  mol.  of  oxydehydrocorydaline ,  C22H2305N,  m.  p.  228 — 228*5°,  and 
1  mol.  of  dihydrodehydrocorydaline.  This  could  not  occur  with  the 
formula  previously  proposed.  G.  F.  M. 


MeO 


Ecgonine.  J.  Gadamer  and  C.  John  (Arch.  Pharm.,  1922, 
259,  241 — 244;  cf.  this  vol.,  i,  \§l).—~Anhydroecqonine  ethyl  ester 
is  obtained  as  an  oil,  b.  p.  137 — 139°/11  mm.,  d  1*0721,  no.  1*49615  ;  it 
forms  a  crystalline  hydrochloride ,  m.  p.  243 — 244°.  By  the  action  of 
sulphuric  acid,  or  better  chlorosulphonic  acid  in  the  cold  on  l- ecgonine 
the  sulphuric  ester  is  obtained  as  a  white,  crystalline  substance,  m.  p. 
258 — 260°,  [a]D — 85°;  aurichloride,  C9H1506NS,HAuC14,2H20, 
m.  p.  110°  (152 — 153°,  anhydrous).  Treatment  of  anhydroecgonine 
with  cold  sulphuric  acid  did  not  give  the  corresponding  derivative. 

G.  F.  M. 


Morphine.  Edmund  Speyer  and  Gunther  Becker  (Ber., 
1922,  55,  [B],  1329 — 1339). — In  previous  communications  (A., 
1911,  i,  76,  909;  1915,  i,  580)  the  conversion  of  morphine  oxide  by 
acetic  anhydride  and  sulphuric  acid  into  morphinehydrateoxide- 
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sulphonic  acid  and  reduction  of  the  latter  by  sulphurous  acid  to 
morphinehydratesulphonic  acid  has  been  described.  If  this  nomen¬ 
clature  is  correct,  reduction  of  the  latter  acid  should  yield  a  dihydro - 
morphinehydratesulphonic  acid ;  actually,  however,  a -dihydro- 
morphinesulphonic  acid ,  C17H2106NS,  decomp,  above  360°  after 
darkening  between  338°  and  350°,  is  obtained  (the  same  acid  is 
prepared  from  morphinehydrateoxidesulphonic  acid),  so  that  it 
is  evident  that  the  water  in  “  morphinehydratesulphonic  acid  ”  is 
present  as  water  of  crystallisation;  this  is  shown  experimentally 
to  be  the  case  by  heating  it  during  several  hours  at  170 — 180°, 
whereby  a  molecular  proportion  of  water  is  expelled  without  further 
decomposition  taking  place.  The  terms  morphinesulphonic  acid 
and  oxidodimorphinesulphonic  acid  are  therefore  to  be  substituted 
for  the  older  expressions. 

Catalytic  reduction  of  sodium  morphineoxidesulphonate  leads  to 
the  formation  of  “  ordinary  ”  dihydromorphinesulphonic  acid , 
decomp,  above  360°  after  blackening  between  301°  and  306°. 
This  acid  is  distinguished  from  a-dihydromorphinesulphonic  acid 
[prepared  by  catalytic  reduction  of  the  oxidodimorphinesulphonic 
acid  or  of  morphinesulphonic  acid  (see  above)]  by  crystalline  form 
and  more  sparing  solubility. 

Dihydromorphine  is  transformed  by  hydrogen  peroxide  into 
dihydromorphine  N -oxide,  plates,  decomp.  261°  after  softening  at 
257°,  which  is  converted  by  acetic  anhydride  and  concentrated 
sulphuric  acid  into  NW-oxidobisdihydromorphinesulphonic  acid, 
QnH44015N2S2,  prisms,  decomp,  above  360°  after  blackening  at 
334°.  Sulphurous  acid  transforms  the  latter  into  dihydromorphine¬ 
sulphonic  acid. 

Potassium  morphinesulphonate  is  converted  by  methyl  iodide 
into  codeinesulphonic  acid  methohydroxide,  needles,  decomp. 
284°  after  softening  at  282°  (cf.  Freund  and  Speyer,  A.,  1911, 
i,  909).  Similarly,  a-dihydromorphinesulphonic  acid  gives  dihydro- 
codeinesulphonic  acid  methohydroxide,  leaflets,  decomp.  280 — 286° 
(cf.  Speyer  and  Wieters,  this  vol.,  i,  170).  H.  W. 


The  Course  of  the  Decomposition  of  opoMorphine  by 
Reduction  by  Emde’s  Method.  Franz  Faltis  and  Mathilde 
Krausz  ( Monatsh.,  1921,  42,  377 — 385). — In  a  previous  paper  on 
the  structure  of  isochondodendrine  (Faltis  and  Neumann,  this  vol., 
i,  569),  it  was  concluded  that  when  a  benzyKsoquinoline  derivative 
is  reduced  by  Emde’s  method  with  sodium  amalgam  (A.,  1912, 

i,  801),  rupture  of  the  ^oquinoline  ring 
occurs  in  one  way  only,  whilst  Hofmann’s 
method  gives  a  mixture  of  inactive  a- 
and  active  p-methines.  To  confirm  this 
observation,  experiments  have  been  made 
with  a  benzyk’soquinoline  base  of  known 
constitution,  apomorphine.  Dimethyl- 
apomorphine  methochloride  gave,  by 
Emde’s  method,  dimethyldihydrosipomor - 
phimethine ,  transparent  tablets,  m.  p.  70*5 — 71*5°  (annexed  formula). 
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Its  methiodide  has  m.  p.  240°.  When  boiled 
with  sodium  hydroxide  solution,  the  methiod- 
|  |  ^^2  ide  decomposed,  giving  trimethylamine  and 

\  /\  dimethoxyvinyldihydrophenanthrene  (annexed 

|  formula),  brush-like  crystals,  m.  p.  83*5 — 84° 

(eorr.).  Unlike  the  known  dimethoxyvinyl- 
MeO]  |  phenanthrene,  this  dihydro -derivative  does 

not  form  a  picrate.  When  the  methoehloride 
of  dimethyldihydroapomorphime  thine  was 
reduced  with  sodium  amalgam,  it  gave,  apparently,  a  mixture  of 
dime thoxy ethyl-  and  -vinyldihydrophenanthrenes.  Wijs’s  method 
of  estimating  the  ethylene  linkings  by  determining  the  iodine 
number  proved  valuable  in  the  analysis  of  the  nitrogen-free 
products.  A  number  of  examples  of  the  application  of  this 
method  are  given.  E.  H.  R. 


Strychnos  Alkaloids.  XXXII.  Transformations  of  the 
Quinones  from  Brucinesulphonic  Acid.  I.  Hermann 
Letjchs  and  Kurt  Fricker  ( Ber .,  1922,  55,  [J5],  1244 — 1254). — 


In  extension  of  the  work  of  Leuchs  and  Geiger  (A.,  1909,  i,  828), 
the  red  quinone  obtained  by  the  action  of  5A-nitric  acid  on  brucine¬ 
sulphonic  acid  I  has  been  investigated  further.  As  by-product,  a 
nitro-compound  was  isolated  previously  to  which  the  formula 
Co1H23010K3S  was  ascribed;  this  is  now  amended  to  C21H21O10N3S. 
The  substance  is  shown  to  be  a  nitroquinone  which  is  smoothly 
reduced  by  sulphur  dioxide  to  a  nitroquinol,  the  formula  of  which 


can  now  be  resolved  in  the  following  manner  : 

Ci6H16{C(OH)  .  • .  C(OH) ;  :ON02 ;  :N ;  H03S- ;  .*NH ;  H02O  ;CH(OH)}. 

The  red  quinone,  C21H20O7N2S,  is  characterised  further  by  its 
conversion  into  a  semicarbazone ,  CggH^C^NgS,  pale  brown  needles, 
and  by  reduction  with  tin  and  hydrochloric  acid  to  the  aminophenol , 


GjiH^OgNaS,  short,  colourless  needles,  the  hydrochloride  of  which 


is  also  described.  The  quinol,  c21h22o7n  2S,  gives  a  di-acetate, 
colourless,  slender  needles. 


The  nitroquinone  from  brucinesulphonic  acid  I  is  obtained  in 
the  form  of  a  tetrahydrate,  yellow,  lustrous  needles,  a  dihydrate , 
rectangular  or  hexagonal  prisms,  and  as  the  anhydrous  compound, 
C2iH2iO10N3S.  During  its  production,  the  -00*N.‘  group  of  brucine 
and  brucinesulphonic  acid  appears  to  undergo  transformation  into 
the  *C02H  and  NH*  groups,  since  it  yields  an  ethyl  ester,  dark  yellow, 
domatic  prisms.  The  quinone  group,  however,  remains  intact, 
since  the  substance  gives  a  monosemicarbazone ,  yellow  leaflets,  and 
a  monoxime ,  slender  yellow  needles,  which  is  almost  quantitatively 
reconverted  by  warm  A-nitric  acid  into  the  nitroquinone.  The 
oxime  is  convertible  into  an  ethyl  ester,  dark  yellow,  rectangular 
prisms  which  is  transformed  by  methyl-alcoholic  ammonia  at  100° 
into  the  methyl  ester  of  the  nitroquinoneoximeimine ,  C22H2509N5S, 
dark  yellow  needles.  Reduction  of  the  nitroquinoneoxime  by  tin 
and  hydrochloric  acid  gives  the  hydrochloride  of  the  diaminophenol, 
^2iH-2e07N4S,HCl,  almost  colourless,  oblique  prisms  or  plates. 
Similar  reduction  of  the  nitroquinone  and  treatment  of  the  product 
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with  ethyl  alcohol  gives  the  hydrochloride  of  the  amino-quinol 
ester,  C23H2908N3S,HC1,  hexagonal  plates  (the  dihydrate  is  also 
described). 

The  nitro-quinone  is  reduced  by  sulphurous  acid  at  90°  to  the 
corresponding  nitro-quinol,  the  monohydrate ,  C21H23O10N3S,H2O,  dark 
violet,  rectangular  prisms,  the  dihydrate  and  hydrochloride  of  which  are 
described ;  it  is  readily  re-oxidised  to  the  nitro-quinone  by  2jV-nitric 
acid  or  ferric  chloride.  It  yields  a  monoethyl  ester,  violet  leaflets 
or  coarse,  blackish-violet,  prismatic  rods,  a  di-ethyl  ester,  aggregates 
of  violet  leaflets  and  a  tri-acetyl  derivative,  pale  yellow,  rhombic 
platelets.  The  latter  is  converted  by  ethyl  alcoholic  hydrogen 
chloride  into  the  ethyl  ester  of  the  N -monoacetylnitroquinol, 
^25H29011N3S,  brownish -yellow  leaflets.  H.  W. 

Reduction  of  Pyridine  with  Zinc  Dust  and  Acetic  Anhydride. 

II.  Otto  Dimroth  and  Fritz  Frister  (Ber.,  1922,  55,  [1?], 
1223 — 1232 ;  cf.  Dimroth  and  Heene,  this  vol.,  i,  48). — In  the 
previous  communication  it  was  mentioned  incidentally  that  1  :  1'- 
diacetylfetrahydro-4  :  4/-dipyridyl,  obtained  by  the  reduction  of 
pyridine  with  zinc  dust  and  acetic  anhydride,  is  frequently  con¬ 
taminated  by  the  presence  of  an  orange-yellow,  crystalline  com¬ 
pound.  This  is  now  shown  to  be  1  :  V -diacetyldihydroA  :  4'- 
dipyridyl.  It  crystallises  in  orange-coloured  leaflets  or  needles, 
m.  p.  284°  (instead  of  248°  as  previously  erroneously  reported). 
The  substance  is  readily  oxidised  by  air  to  4  :  4'-dipyridyl  and  the 
process  is  quantitative  when  effected  with  lead  tetra- acetate  in 
acetic  anhydride  solution  or  by  bromine  in  chloroform  (whereby 
dipyridyl  perbromide  is  produced).  The  same  1  :  l'-diacetyldi- 
hydro-4  :  4'-dipyridyl  is  obtained  readily  by  the  reduction  of  4  :  4'- 
dipyridyl  with  zinc  dust  and  acetic  anhydride.  It  is  very  possible 
that  dihydro-4  :  4/-dipyridyl  is  the  initial  product  of  the  reduction 
of  4  :  4'- dipyridyl  by  metals  in  acid  solution  but  this  supposition 
is  not  looked  on  as  proved  definitely;  in  any  case  the  authors  do 
not  see  any  reason  to  suppose  with  Weitz  and  Ludwig  (this  vol., 
i,  365)  that  the  radicle  4  :  4'-dipyridinium  is  present. 

The  formation  of  diacetyldihydropyridyl  occurs  irregularly 
during  the  preparation  of  the  corresponding  tetrahydro-compound, 
but  the  maximum  amounts  are  secured  when  the  mixtures  are 
stirred  too  long  in  contact  with  air  at  a  high  temperature.  The 
obvious  explanation  that  the  tetrahydro-compound  is  oxidised 
by  atmospheric  oxygen  through  the  dihydro -substance  to  dipyridyl 
could  not  be  experimentally  confirmed.  On  the  other  hand,  the 
dihydro -derivative  is  produced  freely  when  the  tetrahydro-sub- 
stance  is  heated  with  an  equivalent  amount  of  dipyridyl  in  acetic 
anhydride  solution  at  100° ;  simultaneously,  pyridine  is  formed. 
It  appears  therefore  that  the  dihydrodipyridyl  is  produced  entirely 
by  the  reduction  of  dipyridyl  and  that  the  tetrahydro-compound 
is  oxidised  to  pyridine,  and  not  to  dihydrodipyridyl. 

According  to  the  experimental  conditions,  oxidation  of  1:1'- 
diacetyltetrahydro-4  :  4'-dipyridyl  leads  to  the  production  of 
dipyridyl  or  pyridine;  the  opinion  expressed  previously  (loc.  cit.) 
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that  this  oxidation  is  preceded  by  dissociation  into  radicles  is  now 
abandoned. 

The  peculiar  blue  coloration  which  is  observed  when  a  solution 
of  diacetyltetrahydrodipyridyl  in  glacial  acetic  acid  is  warmed 
has  been  investigated  further.  It  is  found  that  different  specimens 
of  the  substance  give  this  effect  with  very  varying  intensity,  and 
that  it  is  not  exhibited  by  material  which  has  been  washed  with 
dilute  acetic  acid  and  methyl  alcohol  immediately  before  use.  It 
is  due  to  adherent  dipyridyl  which  is  formed  readily  by  the  autoxid- 
ation  of  diacetyltetrahydrodipyridyl  at  a  rate  which  is  greatly 
influenced  by  the  presence  of  catalytic  impurities.  H.  W. 

Dialkylamides  of  Nicotinic  Acid.  M.  Hartmann  and  M. 
Seiberth  (U.S.  Pat.  1403117). — N icotinodieihylamide  is  prepared 
by  heating  nicotinyl  chloride  for  two  hours  at  160°  with  diethyl- 
amine  hydrochloride,  dissolving  the  reaction  mass  in  water,  adding 
potassium  hydroxide,  extracting  with  ether,  and  evaporating  the 
ether  after  drying  the  solution  with  an  alkali  hydroxide.  After 
distillation  in  a  vacuum,  it  is  a  yellowish  oil,  b.  p.  280°  or  175°/25 
mm.  N  icotinodipropylamide  is  a  yellow  oil,  b.  p.  184°/17  mm. 
Nicotinopiperidide  is  a  thick  oil,  b.  p.  310°. 

Chemical  Abstracts. 

2  : 4-Diphenylpyridine.  C.  Gastaldi  ( Gazzetta ,  1922,  52, 
i,  305 — 307  ;  cf.  this  vol.,  i,  573). — 2  :  4 -Diphenylpyridine,  C^H^N, 
crystallises  in  elongated,  colourless  plates,  m.  p.  69°,  exhibits  slight 
basic  properties  and  dissolves  in  concentrated  sulphuric  acid  to  a 
solution  showing  faint  blue  fluorescence.  The  hydrochloride  (2  :  4- 
diphenylpyridinium  chloride )  forms  slender,  colourless  needles  and 
decomposes  when  heated ;  the  platinichloride,  (C17H13N)2,H2PtCl6, 
crystallises  in  orange  needles  with  irregular  ends,  m.  p.  238° 
(decomp.);  the  picrate,  C17H13N,C6H307N3,  forms  thin,  yellow 
plates  or  stouter  prisms,  m.  p.  187°  (decomp.);  the  methiodide 
(2  :  4- diphenyl-\-methylpyridinium  iodide ),  C18H16NI,  crystallises  in 
very  long,  yellow  needles,  m.  p.  210°  (decomp.),  and  forms  colour¬ 
less  aqueous  solutions.  T.  H.  P. 

Some  Derivatives  of  Indolinone.  Oldrich  Tomicek  (Chem. 
Listy ,  16,  1 — 4,  35 — 39). — Brunner’s  reaction  whereby  indolinones 
are  prepared  from  the  phenylhydrazides  of  fatty  acids  (A.,  1896, 
i,  625;  1897,  i,  100,  438;  1898,  i,  90),  is  tried  with  the  phenyl¬ 
hydrazides  of  p-phenylpropionic  acid,  and  found  to  give  good 
yields.  By  its  means,  a  number  of  benzylindolinones  were  prepared. 

Phenylpropionylphenylhydrazine  was  converted  into  3-benzyl - 
2-indolinone ,  m.  p.  132°.  Its  1  -acetyl  derivative,  m.  p.  82°,  was 
prepared,  also  the  5  :  7 -dibromo -derivative,  m.  p.  194°.  3 -Benzyl- 

l-methyl-2-indolinone ,  m.  p.  95 — 96°,  was  prepared  by  the  Brunner 
reaction  from  phenylpropionylphenylmethylhydrazine ,  m.  p.  102°, 
obtained  from  as-phenyhnethylhydrazine.  3-Benzyl-l -methyl-2- 
indolinone ,  m.  p.  196°,  was  prepared  from  phenylpropionyl-o-tolyl- 
hydrazine ,  m.  p.  122°.  Its  monobromo- derivative  has  m.  p.  191°. 
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3-  Benzyl- 5 -methyl-2 -indolinone,  m.  p.  149’5°,  was  prepared  from 
phenylpropionyl-p-tolylhydrazine ,  m.  p.  120°.  Its  monobromo - 
derivative,  m.  p.  198°,  was  also  obtained.  3-BenzylA(or  6)-methyl- 
2-indolinone ,  m.  p.  209°,  was  obtained  from  phenylpropionyl-m- 
tolylhydrazine,  m.  p.  125°.  It  was  expected  that  a  mixture  of  the 

4-  and  6- methyl  derivatives  would  be  formed,  but  only  one  product 

was  obtained ;  which  of  the  two  it  is,  it  is  not  yet  possible  to  state 
with  certainty.  R.  T. 

iso  Quinoline  and  the  isoQuinoline-Reds.  John  Edmund 
Guy  Harris  and  William  Jackson  Pope  (T.,  1922,  121, 
1029-1033). 


lil'-Dimethyltetrahydro^^'-dicollidyl  [1:2:4:6:1,:2,:4,:6'- 
Octamethyltetrahydro-4  :  4/-dipyridyl].  Bruno  Emmert  and 
Otto  Werb  ( Ber 1922,  55,  [JB],  1352 — 1358). — In  a  previous  com¬ 
munication  (A.,  1920,  i,  331),  the  blue  coloration  of  alcoholic 
solutions  of  1  :  l'-dialkyltetrahydro-4  : 4'-dipyridyls  has  been  at¬ 
tributed  to  the  formation  of  an  alkylpyridinium  radicle,  R*NC5H5. 
The  more  recent  observations  of  Emmert  and  Parr  (this  vol.,  i,  179) 
that  4  :  4'-dipyridyldmobutyl  iodide  and  4  :  4'-dipyridyldmoamyl 
iodides  in  addition  to  much  alkylpyridinium  iodide  are  formed 
by  the  action  of  iodine  on  the  blue  solutions  of  1  :  l'-dusobutyl- 
and  1  :  l/-diisoamyltetrahydro-4  :  4,-dipyridyls  suggests  a  different 
interpretation,  since  one  of  the  substances, 


t>  ^CHICH^p.p  ^  ch:ch^™ 

or  must  also  be  present  in 

the  solution ;  either  must  be  coloured,  and,  possibly,  be  the  cause 
of  the  blue  colour  of  the  solutions.  To  test  this  point,  a  dialkyl- 
tetrahydrodipyridyl  derivative  has  been  prepared  in  which  the 
labile  hydrogen  atoms  in  position  4  are  replaced  by  alkyl  groups; 
this  cannot  in  consequence  give  such  a  dialkyldihydrodipyridyl 
compound.  Its  alcoholic  solution  does  not  become  coloured  under 
the  action  of  air  or  oxygen.  The  sensitive  blue  coloration  of 
other  dialkyltetrahydrodipyridyls  must  therefore  be  attributed 
to  the  formation  of  dialkyldihydropyridyls,  and  it  is  no  longer 
necessary  to  assume  the  rupture  of  the  bond  between  the  pyridine 
nuclei  with  the  formation  of  radicles. 

2:4:  6-Trimethylpyridine  is  converted  into  its  methiodide  (the 
platinichloride  is  described)  which  is  reduced  by  sodium  amal¬ 
gam  in  aqueous  solution  and  in  an  atmosphere  of  carbon  di¬ 
oxide  to  1 :  2  :  4 :  6  :  1' :  2' :  4'  :  6f -octamethyltetrahydro- 4  : 4 ' -dipyridyl, 

]SlMe<  Q^-Qjj^>^Me*CMe<CQjj*Q^^>NMe,  colourless,  rhombic 


crystals,  m.  p.  154 — 155°,  which  resinifies  rapidly  if  exposed  to 
air,  more  slowly  in  an  atmosphere  of  carbon  dioxide.  An  alcoholic 
solution  of  the  substance  decolorises  iodine,  with  the  formation 
of  amorphous  products  in  which  crystalline  material  is  present  in 
too  small  quantity  to  permit  further  examination.  H.  W. 
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A  New  Red  Quinoline  Colouring  Matter.  M.  Giua  ( Gazzetta , 
1922,  52,  i,  349—351). — Condensation  of  quinoline  with  epichloro- 
hydrin  in  presence  of  sodium  hydroxide  yields  an  intense  dark-red, 
semi-oily  mass  which,  especially  in  a  desiccator  over  sulphuric 
acid,  tends  to  solidify.  From  the  resin  thus  obtained,  alcohol 
extracts  a  red  compound  which  dissolves  in  acids,  forms  a  platini- 

chloride,  etc.,  and  is  probably 
represented  by  the  annexed 

-cHo-ch:ch- 


(i.) 

a  second  molecule 


formula.  The  first  product  of  the 
reaction  is  most  likely  the  salt-like 
compound  II,  which  unites  with 
of  quinoline  under  the  condensing  action  of 
the  alkali,  giving  the  compound  III,  the  latter  then  losing  the 
halogen  atom  and  a  molecule  of  water  and  undergoing  transposition 
to  the  compound  I  : 


The  red  compound,  which  may  be  obtained  also  by  condensation 
of  quinoline  with  a-dichlorohydrin  in  presence  of  potassium  hydr¬ 
oxide,  unites  with  bromine  to  give  a  bromide  of  high  melting  point. 

The  compound  (I),  C21H16N2,  forms  a  brownish-red  solid  turning 
pale  yellow  in  the  light,  softens  at  193°,  and  is  completely  fused  at 
220°;  it  dissolves  in  mineral  acids  and  in  acetic  acid  giving 
intensely  wine-red  salts.  The  picrate ,  C21H16N2,C6H307N3,  forms 
a  brick-red  powder;  the  platinichloride,  (C21H16N2)25H2FtCl6,  a 
dark  yellow  precipitate  dissolving  in  concentrated  hydrochloric 
acid  to  a  green  solution ;  the  aurichloride,  C21H17N2,HAuC14,  a 
golden-yellow,  crystalline  powder,  and  the  nitrate ,  C21H1703N3,  a 
yellow  powder.  T.  H.  P. 


Bromo-derivatives  of  Glyoxaline.  Isidore  Elkanah 
Balaban  and  Frank  Lee  Pyman  (T.,  1922,  121,  947 — 958). 


Benzylalkylbarbituric  Acids.  Arthur  W.  Box  and  Lester 
Yoder  (J.  Amer .  Chem .  Soc 1922,  44,  1141 — 1145). — A  series  of 
ethyl  benzylalkylmalonates  has  been  prepared  either  by  alkylating 
the  monobenzylmalonic  esters  or  by  benzylating  the  monoalkyl- 
malonic  esters.  From  these  ethyl  esters  the  corresponding  benzyl¬ 
alkylbarbituric  acids  have  readily  been  obtained  by  heating  the 
malonic  ester  with  sodium  ethoxide  and  carbamide  in  alcoholic 
solution  in  an  autoclave  at  105°  for  five  hours.  In  this  series 
benzylethylbarbituric  acid  was  found  to  have  the  strongest 
physiological  action,  but  contrary  to  expectations  the  hypnotic  effect 
was  accompanied  by  symptoms  of  tetanus  instead  of  the  antispas - 
modic  effect  commonly  attributed  to  the  benzyl  group.  New  com¬ 
pounds  described  are  :  Ethyl  benzylethylmalonate ,  b.  p.  160 — 170°/9 
mm.,  ethyl  benzylisopropylmalonate ,  b.  p.  170 — 180°/12  mm.,  ethyl 
benzyl-n-butylmalonate,  b.  p.  177 — 185°/10  mm.,  ethyl  benzylisobutyl - 
vol.  cxxii.  i.  bb 
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malonate ,  b.  p.  177 — 187°/10  mm.,  ethyl  benzylisoamylmalonate, 
b.  p.  180 — 190°/10  mm.  5-Benzyl-5-methylbarbituric  acid,  m.  p. 
207°,  5-benzyl-5-ethylbarbituric  acid,  m.  p.  206 — 207°,  5-benzyl - 
5-n-propylbarbituric  acid,  m.  p.  210°,  5-benzyl-5-n-butylbarbiiuric 
acid,  m.  p.  195°,  5-benzyl-5-isobutylbarbituric  acid,  m.  p.  255°,  and 
5-benzyl-5-isoamylbarbituric  acid,  m.  p.  194 — 196°.  W.  G. 

3-Phenylindazole  and  2-Hydroxy-3-phenylindazole.  K.  von 

Auwers  and  K.  Hultenes  (Ber.,  1922,  55,  [5],  1112 — 1138).- — The 
recent  isolation  of  stereoisomeric  derivatives  of  2-acylindazoles 
(Auwers,  A.,  1919,  i,  455;  Auwers  and  Diiesberg,  A.,  1920,  i,  638; 
Auwers  and  Schwegler,  A.,  1920,  i,  640),  has  led  to  a  re-examin¬ 
ation  of  3-phenylindazole  which  has  been  obtained  previously 
(Auwers  and  Sondheimer,  A.,  1896,  i,  503)  in  two  modifications  with 
different  melting  points  the  inter-relationship  of  which  has  not  been 
elucidated  completely.  It  is  now  found  that  the  balance  of  evidence 
is  in  favour  of  the  view  that  they  are  structural,  isomerides, 

C  Ph  CPh 

C6H4<^__>NH  and  C6H4<NH>N. 

The  new  examination  of  the  inter- conversion  of  the  3-phenyl- 
indazoles,  m.  p.  107 — 108°  and  115 — 116°,  respectively,  by  re¬ 
crystallisation  or  under  the  action  of  heat  confirms  in  the  main 
the  previous  observations  ( loc .  cit.),  excepting  that  the  changes  do 
not  appear  to  occur  with  such  absolute  uniformity  as  assumed 
previously.  The  two  modifications  give  the  same  hydrochloride 
and  (with  acetic  anhydride)  the  same  acetyl  derivative  from  which 
the  form,  m.  p.  107 — 108°,  is  obtained  by  hydrolysis.  On  the  other 
hand,  the  phenylindazoles  appear  to  give  different  picrates  which 
are  distinguished  from  one  another  in  colour,  crystalline  form,  and 
melting  point.  The  two  salts,  however,  melt  indefinitely ;  on 
recrystallisation,  the  melting  points  approximate  to  one  another 
without  becoming  sharp.  It  appears  as  if  mixtures  are  formed 
in  every  case  which  tend  to  pass  on  crystallisation  into  a  common 
equilibrium  mixture.  When  triturated  with  ammonia,  the  salts 
give  only  3-phenylindazole,  m.  p.  107 — 108°. 

2-Nitroso-3-phenylindazole,  lustrous,  greenish-yellow  needles, 
m.  p.  91 — 92°,  is  prepared  readily  by  the  addition  of  a  nitrite 
solution  to  3-phenylindazole  dissolved  in  glacial  acetic  acid. 

The  alkylation  of  indazole  leads,  according  to  the  experimental 
condition  and  the  particular  alkyl  haloid  used,  to  1-  or  2 -derivatives 
or  to  mixtures  of  them  (Auwers  and  Schaich,  A.,  1921,  i,  806). 
Similar  relationships  are  observed  with  3-phenylindazole,  but,  in 
general,  the  tendency  towards  the  production  of  1 -compounds  is 
more  marked  than  with  the  parent  substance.  Thus,  whereas 
indazole  gives  almost  exclusively  2 -alkyl  derivatives  when  treated 
with  alkyl  haloid  at  100°,  3-phenylindazole  gives,  in  addition, 
considerable  amounts  of  the  1 -isomerides.  Indazole  is  converted 
by  alkyl  haloid  and  alcoholic  alkoxide  into  about  equal  quantities 
of  the  two  isomerides,  whereas  the  main  product  from  3 -phenyl- 
indazole  is  the  1 -compound.  The  difference  is  not  so  marked  in 
the  case  of  the  action  of  alkyl  iodides  on  the  silver  salts,  since  the 
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course  of  the  change  is  here  governed  mainly  by  the  nature  of  the 
alkyl  group.  The  following  individual  compounds  have  been 
examined  :  3 -phenyl-2-methylindazole,  lustrous,  apparently  mono¬ 
clinic  crystals,  m.  p.  47 — 49°  ( picrate ,  pale  yellow  needles  or  granules, 
m.  p.  186 — 187°);  3-phenyl-l-methylindazole,  large,  rhombic  crystals, 
m.  p.  78-5 — 80°,  b.  p.  about  207°/12  mm.  ( picrate ,  very  unstable, 
red  crystals,  m.  p.  91 — 95°) ;  3 -phenyl-1  :  2-dimethylindazolium 

iodide ,  C15H15N2I,  colourless  crystals,  m.  p.  189 — 190°,  which  is 
converted  by  loss  of  methyl  iodide  under  the  action  of  heat  ex¬ 
clusively  into  3 -phenyl- 1 -methylindazole ;  3-phenyl-2-ethylindazole, 
a  yellow  liquid,  b.  p.  193 — 195°/10  mm.  ( picrate ,  yellow  needles, 
m.  p.  160 — 162°) ;  3-phenyl-l-ethylindazole,  which,  unexpectedly, 
decomposes  when  distilled  in  a  vacuum  (the  picrate  is  dark  red  and 
very  unstable) ;  3-phenyl-2-allylindazole  picrate ,  yellow  crystals, 
m.  p.  138 — 140° ;  3-phenyl-l’allylindazole ,  a  yellow  liquid,  b.  p.  215 — 
2 16°/ 15  mm.  (the  corresponding  red  picrate  is  very  unstable). 

3-Phenylindazole  closely  resembles  indazole  in  its  behaviour 
towards  chloroformic  esters,  by  which  it  is  smoothly  converted 
into  3-phenylindazole-2-carboxylic  esters.  The  latter  are  com¬ 
pletely  hydrolysed  by  cold  alcoholic  alkali  hydroxide  solutions  to 
3-phenylindazole ;  at  an  elevated  temperature  they  lose  carbon 
dioxide,  giving  3-phenyl-l-  and  -  2-alky  lindazoles  and  products  of 
further  decomposition.  Methyl  3-phenylindazole-2-carboxylate  forms 
lustrous,  flattened  needles,  m.  p.  112 — 113°,  whilst  the  corresponding 
ethyl  ester  crystallises  in  colourless  needles,  m.  p.  83 — 84°. 

It  has  been  shown  previously  (loc.  cit.)  that  2-hydroxy-3-phenyl- 
indazole  is  the  main  product  of  the  action  of  sodium  sulphite  on 
diazotised  o-aminobenzophenone,  and  that  the  substance  is  un¬ 
stable  and  passes  under  the  prolonged  influence  of  boiling  solutions 
of  sodium  hydroxide  or  carbonate  into  small  quantities  of  benzo- 
phenone  and  nitrogen  and  a  compound,  m.  p.  about  212°.  The 
latter  is  now  shown  to  be  3-hydroxy-2-phenylindazole,  since  it  is 
identical  with  the  product  obtained  by  Freundler  (A.,  1907,  i,  158) 
from  hydrazobenzene-o-carboxylie  acid  and  phosphoryl  chloride 
(cf.  Heller,  A.,  1917,  i,  219).  Its  constitution  is  established  further 
by  its  oxidation  by  chromic  acid  in  acetic  acid  solution  to  azobenzene- 
o-carboxylic  acid.  Its  methyl  ether ,  leaflets  with  a  blue  fluorescence, 
m.  p.  95 — 96°,  acetyl  derivative,  m.  p.  90 — 91°,  and  benzoyl  de¬ 
rivative,  colourless,  slender  needles,  m.  p.  180 — 181°,  are  described. 
The  formation  of  3 -hydroxy-2 -phenylindazole  from  2 -hydroxy  - 
3-phenylindazole  appears  to  be  analogous  to  the  Beckmann  trans¬ 
formation,  but  is  regarded  as  occurring  by  the  direct  change  in 
position  of  the  radicles. 

Sodium  3-phenylindazole-2-sulphonate ,  colourless,  lustrous  leaflets 
(the  ^corresponding  barium ,  lead ,  and  silver  salts  are  described)  is 
obtained  under  certain  definite  experimental  conditions,  which  are 
fully  described  in  the  original,  when  diazotised  o-aminobenzophenone 
is  subjected  to  the  action  of  sodium  sulphite.  The  salt  is  stable 
towards  boiling  water  and  alkali  hydroxide  solutions,  but  is 
hydrolysed  by  dilute  mineral  acids  to  the  salt  of  3-phenylindazole 
and  sulphuric  acid.  It  is  transformed  by  the  addition  of 
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concentrated  hydrochloric  acid  to  its  cold  concentrated  solution 

C  Ph  SO 

into  3- phenylindazole-2-sulphonoxide ,  C6H4<^ _ ^>NH<C^  2  or 

CPh  SO 

2,  colourless  needles,  m.  p.  195 — 196°.  The 


substance  is  insoluble  in  water  or  in  solutions  of  alkali  hydroxides, 
is  neutral  in  reaction  and  is  hydrolysed  by  boiling  acids,  alkali 
hydroxides,  or  even  by  water,  into  3-phenylindazole  and  sulphuric 
acid.  It  is  also  formed  by  the  action  of  ethyl  chlorosulphonate  on 
3-phenylindazole  or  its  silver  salt.  It  is  remarkable  that  the 
alcoholic  solution  of  the  sulphonoxide  has  an  acid  reaction  and 
liberates  carbon  dioxide  from  carbonates.  The  phenomena  are  not 
caused  by  hydrolysis,  and  appear  to  be  due  to  the  formation  of 
an  unstable  acid, 


c6h4< 


CPh 
N  — 


>NH 


SOo*OH 

OH 


CPh 

or  CfiH4<NH>N 


S02-0H 

OH 


Attempts  are  also  described  to  prepare  sulphonoxides  from 
other  indazoles.  Sodium  3-methylindazole-2-sulphonate  is,  how¬ 
ever,  converted  by  concentrated  hydrochloric  acid  into  the  cor¬ 
responding  sulphonic  acid ,  m.  p.  (anhydrous)  185 — 190°;  the 
dihydrate ,  slender,  colourless  needles,  has  m.  p.  102 — 103°,  then 
immediately  resolidifies,  softens,  and  evolves  gas  at  140 — 150°, 
and  finally  melts  at  179-5 — 180-5°  (m.  p.  of  3-methylindazole 
sulphate).  The  intermediately  evolved  gas  is  sulphur  dioxide, 
due  to  a  subsidiary  reaction.  Somewhat  unexpectedly,  3-methyl¬ 
indazole  and  indazole  are  transformed  into  the  corresponding 
sulphates  when  mixed  with  ethyl  chlorosulphonate  without  any 
special  precautions.  Possibly  the  2 -sulphonic  acids  of  the  bases 
are  initially  formed  and  subsequently  hydrolysed  by  atmospheric 
moisture.  This  hypothesis  is  supported  by  the  observation  that 
anhydrous  3-methylindazole-2-sulphonic  acid  is  converted  into 
3-methylindazole  sulphate  when  heated  in  contact  with  the  atmo¬ 
sphere  at  100°,  whereas  it  remains  unchanged  in  the  absence  of  air. 

H.  W. 


Halogenated  Indazoles  and  Stereoisomerism  of  Free 
Indazoles.  K.  von  Auwers  and  H.  Lange  (Ber,,  1922,  55, 
[5],  1139 — 1173). — In  extension  of  previous  investigations  on  the 
stereoisomerism  of  2-acylindazoles  (Auwers,  A.,  1919,  i,  455; 
Auwers  and  Duesberg,  A.,  1920,  i,  638;  Auwers  and  Schwegler, 
A.,  1920,  i,  640),  the  halogenated  indazoles  have  now  been  prepared 
and  examined.  The  first  portion  of  the  present  communication 
is  devoted  to  an  account  of  the  halogenation  of  indazoles  under 
varying  experimental  conditions,  and  the  elucidation  of  the  consti¬ 
tution  of  the  substances  so  prepared.  It  is  shown  that  the  two 
rings  of  indazole  are  attacked  with  approximately  equal  readiness 
by  halogens,  which  enter  it  in  the  3-  and  5-positions.  Direct  chlorin¬ 
ation  and  bromination  yield  therefore  mainly  a  3  :  5-di-derivative, 
whereas  the  preparation  of  mono -substitution  products  cannot  be 
achieved  in  this  manner.  Monohalogenated  indazoles  with  chlorine, 
bromine,  or  iodine  in  the  3-position  are  obtained  from  indazole  silver 
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and  the  respective  halogen ;  probably  the  halogen  atom  attaches 
itself  first  to  the  nitrogen,  to  which  the  silver  was  united,  and  isomer¬ 
isation  subsequently  occurs  in  the  established  manner.  Mono- 
halogenated  derivatives  with  the  chlorine  or  bromine  atom  in  the 
5-position  are  prepared  by  the  action  of  the  halogens  on  2 -acetyl  - 
indazoles,  in  which  the  presence  of  the  acyl  group  prevents  the 
entry  of  the  halogen  atom  into  the  3 -position.  Methyl  groups 
attached  to  one  of  the  two  nitrogen  atoms  attract  the  halogen  to 
their  vicinity  and  facilitate  its  entry.  2-Methylindazole  thus  yields 
a  3-monobromo-derivative  and  1-methylindazole  gives  a  3:5:7- 
tribromo-compound,  whereas  indazole  itself  only  acquires  two 
bromine  atoms,  even  when  treated  energetically.  The  chemical 
nature  of  indazoles  is  little  affected  by  the  entry  of  a  halogen  atom 
into  the  benzene  nucleus ;  thus,  the  5-halogenated  derivatives  are 
somewhat  weaker  bases  than  the  parent  substance,  but  are  readily 
soluble  in  2Ar-hydrochloric  acid,  combine  with  picric  acid,  and  are 
insoluble  in  solutions  of  alkali  hydroxides.  Halogenation  in  the 
pyrazole  ring,  on  the  other  hand,  has  a  powerful  influence  on  the 
chemical  character  of  the  indazoles,  the  3-halogenated  derivatives 
dissolving  readily  in  dilute  sodium  hydroxide  solution  and  being 
therefore  markedly  acidic.  The  degree  of  acidity  diminishes  in 
the  order  chloro-,  bromo-  to  iodo- derivative.  Basic  character  is 
little  marked  in  these  compounds,  since  they  only  dissolve  with 
difficulty  even  in  concentrated  hydrochloric  acid,  and  do  not  give 
picrates.  The  behaviour  of  the  3  :  5-di-derivatives  is  somewhat 
remarkable.  As  is  to  be  expected,  they  are  very  weak  bases  which 
are  dissolved  only  with  difficulty  by  concentrated  hydrochloric 
acid  and  do  not  give  picrates.  On  the  other  hand,  they  appear 
to  be  weaker  acids  than  the  3-monohalogenated  compounds  since 
they  dissolve  only  in  hot  solutions  of  alkali  hydroxides  from  which 
they  separate  unchanged  on  cooling. 

The  new  observations  of  the  stereoisomerism  of  the  2-acetyl 
derivatives  of  indazole  completely  confirm  those  made  previously 
(loc.  cit.).  The  acetyl  compounds  of  5-bromo-  and  5-iodo-indazoles 
in  addition  to  the  stable  forms  give  labile  varieties  which,  like  the 
corresponding  chloro -compounds,  are  relatively  very  stable  at  the 
atmospheric  temperature,  but  are  transformed  into  the  stable 
modifications  slowly  at  the  temperature  of  the  water-bath,  rapidly 
at  higher  temperatures.  On  the  other  hand,  it  was  not  found 
possible  to  isolate  labile  acetyl  derivatives  from  3  :  5-dichloro-, 
3  :  5-dibromo-,  3-chloro-,  or  3-iodo-indazoles.  It  appears,  there¬ 
fore,  that  the  presence  of  any  substituent  in  position  3  inhibits 
the  existence  of  labile  2-acetyl  compounds  or,  at  any  rate,  that  such 
substances  are  so  unstable  that  they  pass  immediately  into  the  stable 
isomerides,  even  under  the  mild  experimental  conditions  adopted. 

Remarkable  observations  are  recorded  with  5-chloro-  and  5-bromo- 
indazoles.  The  former,  m.  p.  119—120°,  has  been  obtained  by 
Auwers  and  Schwegler  (A.,  1920,  i,  642)  by  the  spontaneous  de¬ 
composition  of  the  nitroso- compound  of  p-chlorobenz-o-toluidide. 
The  same  substance  was  obtained  also  initially  by  the  hydrolysis 
of  the  stable  acetyl  compound  of  5-chloroindazole.  After  a  few 
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minutes,  re -determination  of  the  melting  point  showed  that  it  had 
risen  to  143 — 144°,  and  that  this  had  also  occurred  with  Schwegler’s 
product.  A  second  experiment  also  yielded  5-chloroindazole, 
m.  p.  119—120°  (by  hydrolysis  of  the  acetyl  derivative),  but  subse¬ 
quently  the  laboratory  was  found  to  have  become  “  infected/’ 
and  only  the  modification  of  higher  melting  point  could  be  isolated. 
Similar  results  were  obtained  with  5-bromoindazole.  The  sub¬ 
stance  has  been  prepared  previously  by  several  chemists  according 
to  widely  differing  methods  and  the  melting  point  124 — 125°  has 
been  uniformly  assigned  to  it.  This  is  now  confirmed.  When, 
however,  a  specimen  was  preserved  for  several  weeks  the  melting 
point  was  found  to  have  risen  to  132 — 133°,  and  subsequently  it 
was  not  found  possible  to  isolate  the  variety  of  lower  melting  point. 
The  balance  of  the  evidence  is  in  favour  of  the  view  that  stereo- 

H-N 

isomeric  pairs  of  substances  of  the  type  Clf^^b - and 

l  J-n/ 


N^-H 

>CH  are  here  encountered. 


!-n/ 


The  following  individual  substances  are  described.  3  :  5-Di- 
chloroindazole,  matted,  silky  needles,  m.  p.  240°,  prepared  by 
adding  chlorine  water  to  indazole  dissolved  in  dilute  hydrochloric 
acid  or  by  passing  gaseous  chlorine  into  a  solution  of  indazole  in 
glacial  acetic  acid ;  the  constitution  of  the  compound  is  established 
by  its  production  by  the  chlorination  of  3-  or  5-chloroindazole. 
Its  acetyl  derivative  crystallises  in  slender,  colourless  needles,  m.  p. 
122 — 123°.  3-Chloroindazole,  m.  p.  148°  (acetyl  derivative,  m.  p. 
67°).  Stable  5-chloroindazole ,  colourless,  lustrous  needles,  m.  p.  143— 
144° ;  the  labile  and  stable  modifications  give  the  same  picrate , 
m.  p.  194 — 195°.  3  :  5-Dibromoindazole,  m.  p.  243 — 244°  ( acetyl 
derivative,  small,  lustrous  needles,  m.  p.  132°).  5-Bromoindazole 
(labile  form,  m.  p.  124 — 125°,  stable  variety ,  m.  p.  132 — 133° ;  both 
modifications  yield  the  same  picrate,  m.  p.  195—196°).  The  stable 
acetyl  derivative  of  5-bromoindazole  crystallises  in  colourless,  highly 
refractive  needles,  m.  p.  143 — 144°,  whereas  the  labile  modification 
(from  5-bromoindazole,  silver,  and  acetyl  chloride  in  the  presence 
of  anhydrous  ether  or  from  5-bromoindazole  and  acetyl  chloride  in 
the  presence  of  pyridine)  forms  colourless  leaflets,  m.  p.  137 — 138° ; 
a  mixture  of  the  two  forms  has  m.  p.  113°.  3-Bromoindazole,  m.  p. 
141 — 142°  (acetyl  derivative,  colourless  needles,  m.  p.  83- — 84°). 
5-Bromo-l-methylindazole,  plates  or  leaflets,  m.  p.  Ill — 112°  (by 
the  action  of  bromine  water  on  an  ice-cold  solution  of  1-methyl- 
indazole  in  2A-hydroehloric  acid).  The  constitution  of  the  com¬ 
pound  is  established  by  methylating  5-bromoindazole  in  the  presence 
of  alkali  and  transforming  the  mixture  of  bases  into  the  correspond¬ 
ing  picrates  which  are  separated  by  taking  advantage  of  their 
differing  solubilities  in  ether.  The  base  obtained  by  the  decom¬ 
position  of  the  more  readily  soluble  picrate  (m.  p.  124 — 126°)  is 
identical  with  the  product  just  described.  5-Bromo-l -methyl- 
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indazole  is  also  prepared  by  heating  3  :  5-dibromoindazole  with 
methyl  iodide  at  120 — 150°,  whereby  the  compound , 

C6H3Br<^H>N<£H3 , 

m.  p.  221°  (decomp).,  is  produced,  which  when  heated  above  its 
melting  point,  loses  methyl  iodide  and  gives  5-bromo-l-methyl- 
indazole.  More  drastic  bromination  of  1-metliylindazole  leads  to 
the  production  of  mixtures  containing  a  dibromo- derivative,  which 
was  not  isolated  in  the  pure  condition,  but  in  all  probability  is 
3  :  5-dibromo-l-methylindazole ,  and  3:5:  7 -tribromo-\-methylindazole, 
colourless,  lustrous  needles,  m.  p.  168—168*5°.  3-Bromo-2-methyl- 
indazoie ,  long,  colourless  needles  or  lustrous  leaflets,  m.  p.  82 — 83°, 
is  prepared  by  the  direct  bromination  of  2-methylindazole,  whereas 
5-bromo-2-methylindazole,  lustrous  needles,  m.  p.  97—97*5°,  cannot 
be  obtained  in  this  manner,  but  is  derived  from  the  methylation 
of  5-bromoindazole  (see  above).  3  :  5-Dibromo-2-methylindazole, 
lustrous  leaflets,  m.  p.  133 — 134°,  is  prepared  from  5-bromo-2- 
methylindazole  and  an  excess  of  bromine  in  glacial  acetic  acid 
solution.  3 -Bromo-5-methylindazole  crystallises  in  soft,  matted 
needles,  m.  p.  158 — 159°. 

Ethyl  indazole-3-carboxylate  is  converted  by  acetic  anhydride 
into  the  corresponding  acetyl  derivative,  m.  p.  89*5 — 90*5°,  which 
does  not  appear  to  exist  in  a  labile  modification. 

5-Bromoindazole-3-carboxylic  acid,  pale  yellow,  matted  needles, 
m.  p.  303 — 305°  (decomp.),  is  obtained  readily  by  the  bromination 
of  indazole- 3-carboxylic  acid  dissolved  in  glacial  acetic  acid  at  the 
atmospheric  temperature ;  its  acetyl  compound  crystallises  in  pale 
yellow  needles,  m.  p.  220 — 223°.  Ethyl  indazole-3-carboxylate 
is  converted  by  bromine  into  the  compound  C10H9O2N2Br,Br2, 
reddish-brown  needles,  m.  p.  about  105°,  which  is  converted  by 
a  solution  of  sodium  sulphite  into  ethyl  5-bromoindazole-3-carb- 
oxylate,  m.  p.  230 — 232°  (acetyl  derivative,  slender,  colourless  needles, 
m.  p.  166—167°). 

3-Iodoindazole,  colourless  needles,  m.  p.  142°,  is  prepared  by 
the  action  of  iodine  on  indazole  silver  in  the  presence  of  ether; 
its  acetyl  derivative  crystallises  in  colourless,  lustrous  needles, 
m,  p.  93 — 94°,  and  does  not  appear  to  yield  a  labile  modification. 
5-Nitroindazole  is  reduced  by  ferrous  sulphate  and  ammonia  to 
5-aminoindazole,  colourless  needles,  m.  p.  170 — 172°,  after  previous 
softening  and  darkening,  which  is  transformed  by  successive  diazotis- 
ation  and  treatment  with  potassium  iodide  into  5-iodoindazolef 
colourless  leaflets,  m.  p.  157 — -159°.  The  corresponding  stable 
acetyl  derivative  (from  the  iodo-compound  and  acetic  anhydride) 
forms  coarse,  yellow  crystals,  m.  p.  144 — 145° ;  treatment  of 
5-iodoindazole  with  acetyl  chloride  in  the  presence  of  pyridine 
appears  to  give  a  labile  acetyl  compound,  which,  however,  has 
not  yet  been  isolated  in  the  homogeneous  condition.  H.  W. 

The  Course  of  the  Quinaldine  Synthesis  with  6-Amino- 
tetrahydroquinoline  and  6-Aminokairoline.  J.  Lindner 
(Monatsh.,  1921,  42,  421 — 438). — These  experiments  were  started 
with  the  object  of  determining  in  which  direction  ring  formation 
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would  take  place  when  the  quinaldine  synthesis  was  applied  to 
6-aminotetrahydroquinoline  or  6-aminokairoline  (6-amino-l-methyl- 
tetrahydroquinoline),  the  point  having  a  bearing  on  the  problem 
of  the  distribution  of  double  bonds  in  polynuclear  systems.  It 
was  found  that  only  the  phenanthrene  type  of  derivative  was 
formed,  not  the  anthracene  type. 

6- Amino-\-methyltetrahydroquinoline  was  prepared  by  reduction 
of  6-nitroso-l -methyl tetrahydroquinoline.  It  has  b.  p.  163 — 
165°/11  mm.,  and  darkens  rapidly  in  air.  The  position  of  the 
amino-group  is  inferred  from  analogy  with  6 -nitroso tetrahydro¬ 
quinoline.  By  the  quinaldine  synthesis  was  obtained  3  :  1-dimethyl- 
/v  7:8:9:  10 -tetrahy  dr  o-ip-phenanthroline  (annexed 
/ 2^Me  formula  I).  The  base  crystallises  with  1  mol. 
yv2  Jv  i'N  of  water  in  rhombic  four-  or  six-sided  tablets, 
H2/10Y  sulphur-yellow  in  colour,  m.  p.  69°.  The  water 

H2\7  A  6  y  is  difficult  to  remove  ;  the  anhydrous  base  has 

^  j  m.  p.  52°.  The  monohydrochloride  has  an  in¬ 
tense  red  colour,  and  crystallises  in  six-sided 
tablets.  The  dihydrochloride  is  colourless.  The  platinichloride, 
C'i4Hi6N2,H2PtCl6,H20,  is  a  reddish -yellow,  crystalline  powder, 
sparingly  soluble  in  water.  Demethylation  of  (I)  was  accomplished 
by  heating  the  hydriodide  of  the  base  in  a  stream  of  carbon  dioxide 


NMe  (I.) 

tens 

tablets.  The  dihydro* 
C14H16N2,H2PtCl6,H20 


at  160 — -200°.  The  demethylated  base,  3-methyltetrahydro-ij/-phen - 
anthroline  (II),  was  difficult  to  purify;  its  m.  p.  is  probably  above 
70°.  It  crystallises  with  2JH20.  Its  monohydrochloride  is  red, 
and  forms  a  crystalline  mass  by  evaporation  of  its  alcoholic  solution ; 
the  dihydrochloride  is  colourless,  deliquescent,  and  difficult  to 
crystallise.  By  reduction  with  hydriodic  acid  and  red  phosphorus, 
3 -methyloctahydro-ip-phenanthroline  was  obtained.  The  base  could 
not  be  crystallised,  but  the  dihydrochloride ,  C13H18N2,2HC1,  forms 
fine,  white  crystals  which  sublime  without  melting.  The  same 
octahydro-compound  was  obtained  by  reduction  of  (I),  demethyl¬ 
ation  occurring  during  reduction.  By  exhaustive  reduction  the 
tetradecahydro- compound  was  obtained,  which  was  isolated  as  its 
platinichloride,  C13H24N2,H2PtCl6,H20.  By  oxidation  of  the 
demethylated  base  (II),  with  mercuric  acetate,  four  hydrogen  atoms 
were  removed,  and  3-methyl-i^-phenanthroline  was  obtained.  It 
could  not  be  completely  purified;  the  free  base  had  m.  p.  98 — ■ 
109°,  the  tetrahydrate  74 — 82°. 

To  confirm  the  supposed  structure  of  the  last  compound  (annexed 


yx  formula  III),  it  was  prepared  by  carrying  out 
(  ]Me  the  quinaldine  syn thesis  on  6-aminoquinoline.  The 
✓x  /{  Jn  m.  p.  of  the  hydrated  form  (4H20)  was  84 — 85° 
i  and  of  the  anhydrous  base  115°.  The  identity  of 

l  1  J  v  the  two  preparations  was  established  thereby  prov- 
A  '  ing  that  the  synthesis  takes  the  same  course  with 

the  6-amino- 1-methyltetrahydroquinoline  as  with 
6-aminoquinoline.  E.  H.  R. 


\/\/  (IIL> 
N 


A  Naphthalenic  Di-isatin.  Jh.  Martinet  and  F.  Vacher 
{Bull.  Soc.  chim .,  1922,  [iv],  31,  435 — 440). — 1  :  5-Naphthylene- 
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NH 


HO 


*C-C02Et 
OH 


diamine  condenses  with  ethyl  mesoxalate  in  acetic  acid  solution 
to  give  ethyl  $$-naphthahisdioxindole-%  :  8 -dicarboxylate  (annexed 

formula),  decomp,  about  300°, 
which  gives  a  diacetyl  and  a  tetra- 
acetyl  derivative,  both  forming 
colourless  crystals.  When  hydro¬ 
lysed  with  aqueous  sodium  hydr¬ 
oxide  in  the  absence  of  air  and 
subsequently  acidified  with  hydro¬ 
chloric  acid,  the  ester  yields 
1  :  5-naphlhabisdioxindole.  If  the  saponification  is  carried  out  in 
the  presence  of  air  with  constant  agitation,  the  product  is  1:5- 
uaphthadi-isali/i ,  which  gives  a  mortophenylhydrazone  and  a  diphenyl- 
hydrazone .  The  corresponding  sodium  and  potassium  isatates  are 
soluble  in  water,  giving  yellow  solutions.  W.  G. 


C02Et*Ci8 
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Addition  of  Hydrazoic  Acid  to  Derivatives  of  Carbodi- 
imide.  R.  Stolle  (Ber.,  1922,  55,  [£],  1289— 1297).— A  pre¬ 
liminary  description  of  the  preparation  of  tetrazoles  by  the  action 
of  sodium  azide  on  derivatives  of  carbodi-imide. 

Carbodiphenylimide  and  carbodi-p-tolylimide  are  converted  by 
sodium  azide  in  boiling  absolute  alcoholic  solution  into  5-anilino- 
1-phenyl-l  :  2  :  3  :  4-tetrazole,  m.  p.  161°,  and  5-p-toluidino-l-p- 
tolyl-1  :  2  :  3  :  4-tetrazole,  m.  p.  211°,  respectively.  The  latter 
substance  is  also  prepared  in  good  yield  by  the  action  of  sodium 
azide  and  lead  oxide  on  di-p-tolylthiocarbimide.  By  an  extension 
of  the  method  to  the  corresponding  meta-  and  or^o-compounds, 
5-m-toluidino-l-m-tolyl-l  :  2  :  3  :  4 -tetrazole,  coarse  leaflets,  m.  p. 
147°,  and  5-o-toluidino-l-o-tolyl-l  :  2  :  3  :  4-tetrazole,  needles,  m.  p. 
152°,  are  obtained.  5-Phenylhydrazi7:o-\-phenyl-\  :  2  :  3  :  4.4etrazole , 
from  a8-diphenylthiosemicarbazide,  lead  oxide,  and  sodium  azide, 
crystallises  in  yellowish- white,  lustrous  leaflets,  m.  p.  190° 
(decomp.).  Under  similar  conditions,  phenylthiocarbamide  yields 
5-amino- 1 -phenyl- 1  :  2  :  3  :  4-tetrazole,  lustrous  leaflets,  m.  p.  159°, 
which  appears  to  have  been  prepared  previously  from  phenyl  - 
thiocarbimicle  and  hydrazoic  acid  by  Oliveri-Mandala  and  Noto 
(A.,  1913,  i,  774),  who,  however,  misinterpreted  their  reaction; 
it  gives  an  acetyl  derivative,  small,  matted  needles,  m.  p.  211° 
(decomp.)  after  previous  softening,  and  a  5w7ra?o-compound,  decomp, 
about  108°.  5-Amino-\-p4olyl-\  :  2  :  3  :  4:4etrazole  crystallises  in 
colourless,  lustrous  leaflets,  m.  p.  176°.  Phenylthiocarbimide  and 
o-tolylthiocarbimide  are  converted  smoothly  by  sodium  azide  in 
the  presence  of  boiling  alcohol  into  5-thiol- 1 -phenyl- 1  :  2  :  3  :  4- 
tetrazole,  m.  p.  152°,  and  5-thiol- 1-o-tolyl-l  :  2  :  3  :  4-tetrazole, 
m.  p.  131°  (decomp.). 

Sodium  thiocyanate  is  obtained  by  the  interaction  of  sodium 
azide  and  carbon  disulphide  in  boiling  alcoholic  solution. 

Oxanilideiinide  chloride  and  sodium  azide  give  1  :  1 ' -diphenyl- 
N*NPh  NPh-N 

his-5  :  5' 4etrazole,  ^ _ _ ,  needles,  m.  p.  212°. 

H.  W. 

6  6  *2 


i.  690 


ABSTRACTS  OF  CHEMICAL  PAPERS.- 


The  Reaction  of  Benzylidenebenzhydrazide  Chloride  and 
Dibenzhydr azide  Chloride  with  Sodium  Azide.  R.  Stolle 
and  A.  Netz  ( Ber .,  1922,  55,  [B],  1297 — 1305). — Benzylidene¬ 
benzhydrazide  chloride  reacts  with  sodium  azide  in  boiling  ethyl- 
or  methyl-alcoholic  solution  with  the  formation  of  1-benzylidene- 
imino-5-phenyl-l  :  2  :  3  :  4 -tetrazole,  m.  p.  105°  (the  corresponding 
iodochloride,  C14HnN5ICl,  has  m.  p.  146°) ;  reaction  occurs  probably 

in  accordance  with  the  scheme  :  CPhClIN\N7CHPh  +NaNa->. 

N*CPh 

N3*CPh!N*N!CHPh +NaCl  — >  ^^N*N*N*CHPh’  ^ut  cannot  be 

arrested  at  the  intermediate  stage.  With  anisylidineanishydrazide 
chloride  in  methyl- alcoholic  solution  it  is  possible  to  isolate  both 
azidoanisylideneanishy  dr  azide,  slender  needles,  m.  p.  113°  (decomp.), 
and  l-anisylideneamino-5-anisyl-\  :  2  :  3  :  4 -tetrazole,  slender  needles 
or  leaflets,  m.  p.  147°. 

Dibenzhydrazide  chloride  is  transformed  by  sodium  azide  in 
boiling  methyl-alcoholic  solution  into  azidodibenzhydrazide , 
N3,CPh!N,N!CN3*Ph,  long,  slender  needles,  m.  p.  139°  (decomp.) ;  a 
NlCPh.  .NPh-ISI  NlCPtu  .NPh~N 

sodium  salt,  ^  __N  >  N-NNa-C<N _ or  n  — N'>N'N :C<-NNa-  N  ’ 

is  formed  as  by-product.  The  latter  compound  is  the  chief  product 
when  boiling  ethyl  alcohol  is  used  as  solvent  (in  addition,  a  com¬ 
pound,  leaflets,  m.  p.  172°  (decomp.),  which  is  converted  by  boiling 
hydrochloric  acid  into  l-amino-5-phenyl-l  :  2  :  3  :  4-tetrazole) ;  it 
is  also  obtained  from  azidodibenzhydrazide  and  sodium  azide  in 
the  presence  of  boiling  ethyl  alcohol.  The  corresponding  free  acid , 
C14H11N9,  crystallises  in  small,  slender  needles,  m.  p.  192°  (decomp.) ; 
the  silver  salt  is  described.  The  action  of  methyl  iodide  on  the 
silver  salt  or  of  methyl  sulphate  on  the  sodium  compound  yields 
two  methyl  esters,  C15H13N9,  short  rods,  m.  p.  150°  (decomp. );  and 
coarse  crystals,  m.  p.  124°.  The  silver  salt  is  transformed  by  ethyl 
iodide  into  two  ethyl  esters,  m.  p.  123°  and  ( ?)  122°,  respectively 
(mixed  m.  p.  below  120°). 

Azidodibenzhydrazide  is  converted  by  boiling  ethyl  alcohol 
into  nitrogen  and  l-aniloethoxymethylamino -5 -phenyl-l  :  2  :  3  :  4- 
N*CPh 

tetrazole ,  ^ j^^>N*NH*G(OEt)INPh,  rhombic  plates,  m.  p.  144° 

(decomp.)  after  previous  softening.  It  is  transformed  by  dilute 
hydrochloric  acid  into  ethyl  alcohol,  aniline,  and  l-amino-5-phenyl- 
1:2:3:  4-tetrazole.  l-Anilomethoxymelhylamino-5-phenyl-l  :  2  :  3  :  4- 
tetrazole ,  rhombic  platelets,  m.  p.  157°,  is  prepared  from  the  azide 
and  methyl  alcohol  at  100°.  H.  W. 


The  Replacement  of  Diazo-groups  by  Nitro-groups.  V. 

Vesely  and  K.  Dvorak  (Bvll.  Soc.  chim .,  1922,  [iv],  31,  421 — 
424). — For  the  replacement  of  the  diazo-group  by  the  nitro-group 
in  the  Sandmeyer  reaction,  the  authors  recommend  the  addition  of  a 
mixture  of  molecular  copper  or  copper  bronze  and  an  alkali  nitrite  to 
the  solution  of  the  diazonium  salt.  Such  a  mixture  gives  as  good  a 
yield  as  the  double  copper  sulphite  and  an  alkali  nitrite.  W.  G. 
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Action  of  certain  Hydrazines  and  of  Pyridine  on  5- 
Bromo-1  :  2  :  4-trinitrobenzene.  Michele  Giua  ( Gazzeita , 
1922,  52,  i,  346 — 349;  cf.  this  vol.,  i,  649). — In  the  action 
of  hydrazine  hydrate  on  5-bromo-l  :  2  : 4-trinitrobenzene,  the 
1-nitro-group  is  first  attacked  and  eliminated  as  nitrous  acid,  so 
that  secondary  reactions  may  occur  :  (1)  C6H2Br(N02)3+2N2H4== 
C6H2Br(N02)2-NH-NH2+N3H+2H20,  (2)  C6H2Br(N02)2-NH-NHo  + 
N3H-CfiH2(N02)2(NH-NH2)-N3+HBr,  and  (3)  C6H2Br(N02)“3  + 
4N2H4=C6H2(N02)2(NH-NH2)2  +N3H  +2H20  +N2H4?HBr .  There 
exists,  therefore,  the  possibility  of  the  formation  of  dinitrophenyl- 
hydrazinazide,  in  accordance  with  equation  (2).  With  excess  of 
hydrazine  hydrate,  the  reaction  (3)  takes  place,  whilst  with  2  mols. 
of  hydrazine  hydrate  and  1  mol.  of  the  bromotrinitroberizene  the 
reaction  is  represented  by  equation  (1).  The  action  of  phenyl- 
hydrazine  gives  rise  to  5-bromo-2  :  4-dinitrohydrazobenzene  and 
to  4  :  6-dinitro-l  :  3-dihydrazinobenzene,  which  decomposes  at 
about  253°  (cf.  Borsche,  A.,  1921,  i,  461).  as-Phenylmethyl- 
hydrazine  yields  5-bromo-2  :  4-dinitromethylhydrazobenzene,  and 
pyridine  an  additive  compound  of  the  type  of  those  obtained  by 
Zincke  from  4-ehloro-l  :  3-dinitrobenzene  and  pyridine  or  quinoline. 

5  -  Bromo  -2:4-  dinitrophenylhydrazine ,  C6H2Br(N02)2*NH*NH2, 
crystallises  in  flattened,  lustrous,  pale  yellow  needles,  m.  p.  203 — 
204°,  and  gives  a  yellow  coloration  with  sulphuric  acid  and  a  dark 
red  coloration  with  alkali  in  presence  of  alcohol. 

5-Bromo-2  :  4-dinitroacetylphenylhydrazine , 

C6H2Br(N02)2-NH-NHAc, 

forms  orange-yellow  prisms,  m.  p.  188 — 189°,  and  in  alcoholic 
solution  gives  a  dark  red  coloration  with  alkali. 

5-Bromo-2  :  4 -dinitrohydrazobenzene,  C6H2Br(N02)2*NH*NHPh, 
crystallises  in  lustrous,  orange-yellow  lamellae,  m.  p.  154 — 155°, 
and  forms  intense  reddish-brown  salts  with  alkaline  bases. 

5-Bromo- 2  :  4-dinitromethylhydrazobenzene, 

C6H2Br(N02)2-NH-NMePh, 

forms  red  prisms,  m.  p.  138 — 139°,  and  in  alcoholic  solution  yields 
a  dark  red  coloration  with  alkalis. 

2:4:  5-Trinitrophenylpyridinium  bromide,  C5H5NBr*C6H2(N02)3, 
crystallises  in  lustrous,  golden-yellow  lamellae,  m.  p.  above  300°, 
and  gives  a  dark  red  coloration  with  alkalis.  T.  H.  P. 

Colloidal  Chemistry  of  the  Proteins.  III.  A.  Fodor 
(Kolloid  Z .,  1922,  30,  313—336;  cf.  A.,  1921,  i,  81,  701).— From 
a  number  of  coagulation  and  peptisation  experiments  with  fibrin 
sols,  together  with  much  previously  published  data,  the  author 
concludes  that  the  dehydration  of  protein  gels  leads,  exactly  as 
in  the  case  of  a  large  number  of  inorganic  gels,  to  the  formation 
of  new  and  more  stable  molecular  structures  which  are  characterised 
by  a  reduced  tendency  to  enter  into  reactions,  whilst,  on  the  other 
hand,  peptisation  of  such  structure  gives,  owing  to  combination 
with  water,  reactive  disperse  particles.  It  is  shown  that  the  larger 
or  smaller  particles  obtained  by  precipitating  proteins  are  not  to 
be  regarded  as  accidental,  but  as  structures  combined  with  different 
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amounts  of  water  and  of  different  reactivity.  The  author  differ¬ 
entiates  two  stages  between  the  hydrate  in  which  the  water  is 
weakly  held  and  the  solid  swollen  gel.  These  he  terms  loosely 
held  water  (micellar  water,  and  imbibition  water)  and  water  ad¬ 
sorbed  on  the  surface.  The  adsorbed  water  is  regarded  as  held 
by  the  protein  owing  to  it  adsorbing  one  ion  of  water  and  giving 

-f  —  —  + 

a  complex  which  is  formulated  (P-<— >~H)OH  or  (P  ■<—>■  OH)H. 
This  complex  the  author  terms  an  “  enhydron.”  In  the  case  of 
globulin,  the  enhydron  is  represented  by  I ;  this  when  treated  with 
alkali  becomes  through  adsorption  an  alkali  enhydron  and  is  repre¬ 
sented  by  II.  The  character  of  the  enhydron  remains  unchanged 


/  -OH-NH+ 
(I.)  P-OH-  H+ 

v  -OH-/H+ 


(II.) 


— OH~\  H+ 
-OH- |H+ 

—  OH”  !h+ 

—  OH-/  Na+ 


so  long  as  the  adsorbed  water  is  in  excess  of  the  alkali,  but  when 
the  alkali  is  in  excess  the  complex  ceases  to  be  an  enhydron  and 
becomes  an  “  ekhydron.”  In  the  same  way,  acid-enhydrons  can 
be  formed.  The  changes  of  yeast  proteins,  globulin,  and  casein 
are  considered  on  the  basis  of  this  hypothesis.  J.  F.  S. 


Discrepancies  between  the  Observed  and  Calculated 
Potential  Difference  of  Protein  Solutions  near  the  Isoelectric 
Point.  Jacques  Loeb  (J.  Gen .  Physiol 1922,  4,  617 — 619). — 
The  discrepancies  previously  noted  (A.,  1921,  i,  627,  693,  822) 
between  the  observed  values  of  the  influence  of  the  PH  on  the 
potential  difference  between  protein  solutions  inside  collodion 
bags  and  protein  free  aqueous  solution  and  those  calculated  on  the 
basis  of  Donnan’s  theory  disappear  when  both  inside  and  outside 
solutions  contain  a  buffer  salt.  This  showrs  that  the  differences 
were  due  to  inaccuracies  in  the  measurement  of  the  PH  of  the  outer 
solution  near  the  isoelectric  point  of  the  protein.  C.  R.  H. 

The  Regulation  of  Osmotic  Pressure.  II.  The  Effect  of 
Albumin  on  the  Conductivity  of  a  Sodium  Chloride  Solution. 

Walter  W.  Palmer,  Dana  W.  Atchley,  and  Robert  F.  Loeb 
(J.  Gen.  Physiol .,  1922,  4,  585 — 589). — At  a  PH  of  about  3-0,  increas¬ 
ing  concentrations  of  albumin  increase  the  conductivity  of  0*6% 
sodium  chloride ;  at  a  PH  of  7-3  and  at  the  isoelectric  point  of 
albumin,  the  conductivity  is  diminished  by  such  additions. 

C.  R.  H. 


The  Proteic  Acids  of  Urine.  I.  The  Hydroxyproteic 
Acids.  S.  Edlbacher  (Z.  'physiol.  Chem.,  1922,  120,  71 — 84). — 
The  barium  salt  of  hydroxyproteic  acid  showed  the  same  properties 
as  that  described  by  previous  workers.  Free  hydroxyproteic  acid 
consists  of  urea,  and  a  carbohydrate,  probably  a  tetrose,  which 
yields  an  osazone,  C16H1802N4,  m.  p.  130°.  By  treating  the  sub¬ 
stance  with  alcohol  and  ether,  a  compound  is  obtained  which  in 
many  respects  resembles  Moor’s  urein.  Hydroxyproteic  acid  does 
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not  contain  any  hexone  bases,  but  possibly  traces  of  other  amino- 
acids.  S.  S.  Z. 

The  Colloidal  Behaviour  of  Edestin.  David  J.  Hitchcock 
(J.  Gen .  Physiol .,  1922, 4,  597 — 615). — Edestin  reacts  like  an  ampho¬ 
teric  electrolyte  and  behaves  otherwise  in  a  manner  entirely  ana¬ 
logous  to  that  described  by  Loeb  (A.,  1921,  i,  627,  693)  for  gelatin, 
casein,  and  albumin.  C.  R.  H. 

Kinetics  of  Trypsin  Digestion.  John  H.  Northrop  (J.  Gen . 
Physiol .,  1922,  4,  487 — 509). — Experiments  on  the  rate  of  hydro¬ 
lysis  of  gelatin  and  casein  by  trypsin  (the  rate  being  measured  by 
the  increase  of  hydrolysis  products)  show  that  this  rate  does  not 
increase  in  proportion  to  the  substrate  concentration,  but  becomes 
constant  after  the  latter  has  reached  about  3%.  A  mixture  of 
casein  and  gelatin  is  digested  at  a  rate  which  is  equal  to  the  sum 
of  the  rates  of  hydrolysis  of  the  two  substances  separately.  The 
rate  of  digestion  is  unaffected  by  the  viscosity  of  the  solution  or 
by  the  concentration  of  ionised  protein.  The  effect  of  inhibiting 
substances  on  the  hydrolysis  is  independent  of  substrate  concen¬ 
tration,  which  is  taken  as  evidence  against  the  existence  of  an 
enzyme-substrate  compound.  There  is  evidence  to  show  that 
enzyme  and  inhibitor  form  a  highly  dissociated  compound.  These 
results  may  be  explained  by  the  fact  that  the  increase  of  products 
of  hydrolysis  does  not  give  a  true  measure  of  the  change  in  con¬ 
centration  of  substrate.  If  the  decrease  of  casein  or  gelatin  is 
measured  directly,  the  reaction  is  found  to  conform  to  the  law 
of  mass  action,  the  rate  of  digestion  being  proportional  to  the 
concentration  of  substrate.  The  difference  in  the  results  obtained 
by  the  two  methods  is  due  to  the  fact  that  the  reaction  is  not  a 
simple  one,  but  a  series  of  consecutive  reactions.  C.  R.  H. 

The  Digestion  of  Histone  Sulphate  with  Pepsin  and  Hydro¬ 
chloric  Acid.  K.  Felix  (Z.  physiol.  Chem.}  1922,  120,  94 — 102). — 
The  histone  sulphate  from  the  thymus  of  the  calf  was  digested 
with  pepsin  and  hydrochloric  acid  and  precipitated  with  sodium 
picrate.  The  filtrate  was  treated  with  phosphotungstic  acid,  and 
the  precipitate  again  treated  with  silver  baryta.  The  precipitate 
from  the  silver  fraction  contained  a  substance  resembling  the 
original  histone,  but  the  distribution  of  nitrogen  in  it  was  some¬ 
how  different,  and  also  it  did  not  give  Millon’s  reaction.  The 
filtrate  from  the  silver  fraction  showed  a  content  of  17%  arginine- A', 
13%  lysine- A,  and  70%  monoamino-acid- A.  The  monoamino- 
acids  of  this  fraction  gave  Millon’s  reaction.  The  phosphotungstic 
precipitate  showed  the  presence  of  peptides,  probably  dipeptides, 
but  no  amino-acids.  Laevulic  acid  was  also  found  in  this  fraction, 
but  its  origin  was  traced  to  the  pepsin  preparation.  S.  S.  Z. 

The  Conditions  of  Acidity  and  Thermolability  of  Sac- 
charase.  Hans  von  Euler  and  Karl  Myrback  (Z.  physiol. 
Chem .,  1922,  120,  61 — 70). — Purified  preparations  of  saccharase 
manifested  the  same  acidity  curve  as  previously  established  with 
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less  pure  preparations.  On  the  other  hand,  the  purified  prepara¬ 
tions  showed  a  greater  stability  towards  heat.  S.  S.  Z. 

Blood  Saccharase  and  the  Antigen  Properties  of  Yeast 
Saccharase.  E.  Knaffl-Lenz  (Z.  physiol,  ilhem .,  1922,  120, 
110 — 125).-— The  injection  of  sucrose  into  rabbits  did  not  produce 
a  serum  capable  of  inverting  this  sugar.  Immunisation  with 
potent  preparations  of  yeast  invertase  yielded  a  serum  which 
inhibited  the  inverting  capacity  of  invertase  only  to  a  small  extent. 

s.  s.  z. 

Mannanase  and  Levidulinase.  Minoru  Mayeda  (J.  Biochem. 
[Japan],  1922,  1,  131 — 137). — The  mannan  of  the  food  “  konjak- 
powder  ”  is  liquefied  by  saprophytic  bacteria,  yielding  “  levidulin,” 
but  not  mannose.  Certain  fungi,  such  as  Aspergillus  niger ,  liquefy 
mannan  by  their  exoenzymes,  but  also  have  a  distinct  endoenzyme 
which  hydrolyses  “  levidulin.”  Chemical  Abstracts. 

Enzymic  Fat  Synthesis.  L.  Spiegel  (Z.  physiol.  Chem., 
1922, 120,  103 — 109). — On  incubating  cellulose,  dextrose,  and  starch 
with  enzyme  preparations  from  certain  oil-bearing  seeds,  a  low 
production  of  fatty  substances  was  established.  S.  S.  Z. 

Preparation  of  Organic  Compounds  of  Boron  with  the  Aid 
of  Boron  Fluoride.  II.  Boron  Triphenyl  and  Phenylboric 
Acid.  Erich  Krause  and  Rudolf  Nitsche  ( Ber .,  1922,  55, 
[B],  1261 — 1265 ;  cf.  this  vol.,  i,  22). — Boron  triphenyl ,  BPh3, 
long,  colourless,  hexagonal  rods,  m.  p.  136°,  b.  p.  203°/15  mm., 
is  readily  obtained  by  passing  gaseous  boron  fluoride  into  an 
ethereal  solution  of  an  excess  of  magnesium  phenyl  bromide;  it 
is  isolated  by  distillation  of  the  residue  left  after  removal  of  the 
ether,  under  diminished  pressure  in  an  atmosphere  of  nitrogen. 
It  readily  becomes  oxidised  on  exposure  to  air,  without,  however, 
being  inflamed ;  it  is  stable  in  an  atmosphere  of  nitrogen  or  carbon 
dioxide.  It  is  somewhat  rapidly  decomposed  by  alcohol  with 
the  formation  of  esters.  If  an  excess  of  the  Grignard  reagent  is 
avoided,  the  product  of  the  reaction  is  composed  of  a  mixture  of 
boron  triphenyl,  boron  diphenyl  fluoride ,  and  boron  phenyl  difluoride ; 
the  latter  substances  have  not  yet  been  isolated  in  a  homogeneous 
condition.  Crude  boron  phenyl  difluoride  is  transformed  by  hot 
water  into  phenylboric  acid,  BPh(OH)2,  which  is  dehydrated  by 
exposure  to  phosphoric  oxide  to  phenyl  boron  oxide,  BPhO. 

H.  W. 

Action  of  Mercuric  Acetate  on  Nitrobenzene.  J.  P.  Wibaut 
and  J.  Jurgens  (Verslag.  Akad.  Wetensch.  Amsterdam ,  1922,  29, 
1074 — 1076). — By  heating  mercuric  acetate  with  nitrobenzene  at 
150°  for  three  and  a  half  hours,  addition  of  sodium  chloride,  and 
removal  of  the  excess  of  nitrobenzene  by  distillation  with  steam, 
a  light  yellow  residue  is  obtained  which  is  separable  into  o-nitro- 
phenylmercuric  chloride  (Dimroth,  A.,  1902,  i,  656),  mercury 
oo' -dinitrodiphenyl,  m.  p.  206°,  and  a  material  insoluble  in  light 
petroleum  from  which  a  pure  substance  could  not  be  isolated. 

Chemical  Abstracts. 
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Mercuriation  in  the  Aromatic  Series.  I.  Phenolmer- 
curi-acetates  and  -hydroxides  and  their  Derivatives.  E. 

Mameli  (Gazzetta,  1922,  52,  i,  352 — 368). — The  author  has  inves¬ 
tigated  the  monomercuri- acetates,  -hydroxides,  and  other  salts  of 
phenolmercury  obtained  from  ordinary  phenol.  Under  all  experi¬ 
mental  conditions,  even  when  a  preponderance  of  phenoldimercuri- 
acetate  results,  both  the  ortho-  and  para-monomercuriacetates 
are  formed.  To  obtain  the  monomercuriacetates,  it  is  best  to 
heat  the  phenol  and  mercuric  acetate  together  without  solvent, 
whilst  in  acetic  acid  solution  the  product  consists  almost  solely  of 
the  dimercuriacetate.  In  order  to  determine  the  positions  of  the 
*Hg*OAc  group  in  the  two  monomercuriacetates  obtained,  these 
have  been  converted  into  the  corresponding  chlorides,  for  which 
the  positions  of  the  ‘HgCl  groups  have  already  been  established 
(Dimroth,  A.,  1899,  i,  54,  428;  1902,  i,  656,  849).  The  action  of 
iodine  on  o-phenolmercuriacetate  yields,  besides  o-iodophenol, 
also  2  :  4-di-iodophenol  and  2:4:  6-tri-iodophenol,  the  reaction 
being  probably  catalysed  by  the  mercury  compound. 

The  isomeric  phenolmonomercuriacetates  have  been  converted 
into  the  corresponding  hydroxides,  bromides,  iodides,  nitrates,  and 
sulphates,  some  of  these  being  obtained  by  the  action  of  alkali 
hydroxides  or  salts  on  the  acetates  and  others  by  treating  the 
phenolmercurioxide  with  acids.  The  action  of  alkali  iodides  on 
the  acetate  sometimes  yields  the  mercuridiaryl  compound,  HgR2, 
which  often  decomposes,  giving  the  original  phenol,  but  if  the 
reaction  is  carried  out  under  mild  conditions,  the  phenolmercuri- 
iodide  is  formed. 

Phenol-o-mercuriacetatey  OH’CgH^Hg'OAc,  forms  long  needles  or 
white,  dendritic  crystals  composed  of  microscopic,  hexagonal,  or 
rhombic  prisms,  and  melts  at  157°  to  a  turbid,  red  liquid  which 
afterwards  becomes  clear  and  at  210 — 215°  decomposes  with 
evolution  of  gas  and  red  vapour  and  sublimation  of  mercury. 
By  alkali  hydroxide  solution,  it  is  dissolved,  with  formation  of 
the  corresponding  hydroxide,  and  treatment  of  this  alkaline  solution 
with  carbon  dioxide  results  in  the  formation  of  the  internal  oxide 
(Dimroth,  A.,  1902,  i,  849).  By  hydrogen  sulphide,  the  acetate 
is  not  affected  in  aqueous  suspension,  but  in  presence  of  hydro¬ 
chloric  acid  mercuric  sulphide  is  precipitated.  In  aqueous  acetic 
acid  solution,  the  acetate  is  converted  by  sodium  chloride  into  the 
corresponding  chloride. 

Phenol-j)-merc/uriacetate  forms  long,  slender  needles  or  dendritic 
masses  or  microscopic,  triangular  prisms,  m.  p.  165°,  and  decom¬ 
poses  at  210 — 215°  similarly  to  the  ortho -isomeride. 

Phenol-o-mercurichloride  has  m.  p.  156°  and  the  para-compound 
m.  p.  222°  (cf.  Dimroth,  loc.  cit.). 

Phenol-o-mercuribromide ,  OH*C6H4*HgBr,  forms  slender,  silky 
needles,  sometimes  in  bundles,  m.  p.  130 — 132°,  the  clear  red  liquid 
becoming  turbid  at  190°  and  solidifying  and  decomposing  at  195°. 
The  mercuri -iodide  crystallises  in  white,  stellar  aggregates  composed 
of  tufts  of  short,  microscopic  prisms,  m.  p.  121°,  the  clear  red  liquid 
turning  turbid  at  170 — 180°  and  decomposing  at  200—210°.  The 
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nitrate ,  0H’C6H4*HgN03,  is  a  white,  crystalline,  infusible  com¬ 
pound,  blackening  at  about  200°.  The  sulphate ,  (0H,C6H4*Hg)2S04, 
and  hydroxide  are  white,  pulverulent,  and  infusible. 

Phenol-p-mercuribromide  forms  scales,  m.  p.  144 — -146°,  decom¬ 
posing  and  solidifying  at  200 — 210°.  The  iodide  is  obtained  as  a 
white  powder,  m.  p.  134 — 135°,  and  decomposes  at  200 — 210°.  The 
nitrate  forms  white  crystals  and  decomposes  at  210°.  The  sulphate 
and  the  hydroxide  are  white,  infusible  compounds.  T.  H.  P. 

Mercury  Compounds  of  Hydroxybenzaldehydes.  Thomas 
Anderson  Henry  and  Thomas  Marvel  Sharp  (T.,  1922,  121, 
1055—1060). 

Organo-derivatives  of  Tin  and  Lead.  I.  Application  of 
Lead  and  Tin  Tetraphenyls  in  the  Preparation  of  Organo- 
metallic  Compounds.  Archibald  Edwin  Goddard,  Julius 
Nicholson  Ashley,  and  Richard  Bromley  Evans  (T.,  1922, 121, 
978—982). 
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Free  and  Bound  Water  in  the  Blood.  Benjamin  S.  Neu- 
hausen  (J.  Biol.  Chem .,  1922,  51,  435 — 438). — Water  imbibed 
by  the  serum  proteins  retains  dissolved  salts  in  practically  un¬ 
changed  concentration.  Hence  it  is  impossible  to  prove  or  disprove 
theories  of  bound  and  free  water  by  physico-chemical  methods 
based  on  colligative  properties.  E.  S. 

The  Interactions  of  Oxygen,  Acid,  and  Carbon  Dioxide  in 
Blood.  A.  V.  Hill  (J.  Biol .  Chem.,  1922,  51,  359—365).— 
Mainly  a  re -statement  of  the  author’s  theory  (this  vol.,  i,  193). 

E.  S. 

Active  Hyperaemia.  D.  T.  Harris  ( Proc .  Roy.  Soc.,  1922, 
[B],  93,  384 — 405). — The  increased  blood  supply  to  an  organ 
during  muscular  activity  is  independent  of  alterations  in  vaso¬ 
motor  or  vaso-constrictor  tone,  but  it  is  due  to  the  products  of 
metabolism.  Of  these  products,  carbon  dioxide  and  a-hydroxy- 
acids  are  found  to  be  increased.  C.  R.  H. 

The  Distribution  of  Sugar  between  Corpuscles  and  Plasma. 

W.  Falta  and  M.  Richter- Quittner  (Biochem.  Z.,  1922,  129, 
576 — 581). — Using  exact  methods  of  analysis,  corpuscles  are  found 
to  be  free  from  dextrose  if  clotting  is  completely  avoided,  or  if 
clotting  is  complete.  H.  K. 

Influence  of  Optical  Activity  on  Cell  Permeability.  I. 

Yashiro  Kotake  and  M.  Okagawa  (J.  Biochem.  \Japan\  1922, 
1,  159 — 164). — Colorimetric  estimations  of  d-,  1-,  and  ^-hydroxy- 
phenyl -lactic  acid  left  unabsorbed  after  incubation  with  blood 
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corpuscles  in  normal  saline  solution  show  that  only  the  Z-compound 
penetrates  the  cell-wall  to  any  appreciable  extent. 

Chemical  Abstracts. 

Sensitiveness  of  Cells  to  Poison  as  a  Function  of  their 
Colloid-chemical  Conditions.  Hans  Handovsky  (Kolloid  Z., 
1922,  30,  336 — 341). — A  theoretical  paper  in  which  the  sensitive¬ 
ness  of  cells  to  poison  is  discussed  in  connexion  with  the  colloid- 
chemical  condition  of  the  cells.  It  is  shown  that  the  sensitive¬ 
ness  to  poisons  and  poisoning  is  of  necessity  closely  connected 
with  the  stability  and  variability  of  the  colloid-chemical  condition 
of  the  protoplasm  colloids.  The  difference  of  the  sensitiveness  of 
red  blood  corpuscles  to  poisoning  in  solutions  of  sucrose  and  in 
solutions  of  salts  is  explained  as  follows.  The  sucrose  brings  about 
in  the  continuously  changing  sol  ^  gel  system  of  the  protoplasm 
a  more  gelatinised  condition,  which  is  accompanied  by  a  decrease 
in  the  degree  of  dispersion,  and  this  makes  the  blood  less  sensitive 
toward  the  surface  active  poisons.  Solutions  of  salts  act  in  the 
opposite  sense ;  they  make  the  blood  in  sucrose  solution  sensitive 
again,  and  in  those  cases  where  the  salt  has  no  haemolytic  action 
of  its  own  it  increases  the  sensitiveness  according  to  the  laws  which 
govern  the  increase  in  adsorption  brought  about  by  the  salts. 
This  fact  may  be  regarded  as  a  confirmation  of  the  above  quoted 
hypothesis.  J.  F.  S. 

Glycolytic  Action  of  Leucocytes.  I.  Kanshi  Fukushima 
(J.  Biochem.  [Japan],  1922, 1,  151 — 158). — The  leucocytes,  obtained 
from  the  peritoneal  cavity  of  rabbits  previously  injected  with 
bouillon,  are  suspended  in  Rona  and  Michaelis’s  citrate  mixture 
of  pH  7*765,  washed  with  the  aid  of  a  centrifuge,  incubated  with 
isotonic  glucose  solutions  for  definite  periods,  and  the  sugar  estim¬ 
ated  by  Bertrand’s  method.  The  reducing  powder  diminishes 
gradually  within  forty-eight  hours,  and  then  remains  constant, 
but  after  seventy- two  hours  it  begins  to  increase  again.  Neither 
pancreatic  juice  nor  pancreatic  tissue  has  any  effect  on  the  glycolytic 
action  of  leucocytes.  Chemical  Abstracts. 

The  Action  of  the  Phosphatides  on  the  Coagulation  of 
Blood.  E.  Zunz  and  J.  La  Barre  (Arch.  int.  physiol.,  1921,  18, 
116 — 127). — A  study  of  the  effect  of  cytozymin,  kephalin,  and 
lecithin  on  blood  coagulation  in  vitro.  Cytozymin  and  lecithin 
showT  the  solubility  characters  of  the  cytozyme  of  Bordet  and 
Delange  (Ann.  inst.  Pasteur,  26,  657,  737).  Cytozymin  only  con¬ 
tains  aminated  nitrogen ;  lecithin  contains  no  nitrogen  in  this 
form.  The  addition  of  small  amounts  of  either  of  these  two  com¬ 
pounds  to  clear  serum  in  the  presence  of  calcium  makes  such  serum 
induce  coagulation  in  diluted  oxalated  plasma.  An  excess  of 
lecithin  or  cytozymin  inhibits  coagulation.  Cytozyme  contains 
most  of  its  nitrogen  in  the  amino -form.  It  is  probably  a  mixture 
of  cytozymin  and  lecithin.  Kephalin  is  to  be  considered  as  a 
thromboplastic  agent.  Chemical  Abstracts. 
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Regeneration  of  Diastase  and  its  Dependence  on  Oxygen. 

W.  Biedermann  (Biochem.  Z.,  1922,  129,  582 — 593). — If  an  active 
filtered  saliva  be  heated  just  to  100°,  it  becomes  turbid.  The 
diastatic  activity  of  this  solution  is  small  but  is  regenerated  to  a 
considerable  extent  by  vigorous  shaking  with  air.  If,  however, 
the  heated  saliva  be  again  filtered,  the  filtrate,  free  from  oxygen, 
is  practically  inactive,  but  is  slightly  activated  by  shaking  with 
air.  This  activation  is  attributed  to  oxygen,  although  the  finely 
divided  coagulated  protein  plays  a  part.  H.  K. 

Gastric  Juice.  III.  Juice  from  the  Empty  Stomach. 

Maki  Takata  (J.  Biochem.  [Japan],  1922,  1,  107 — 121). — One 
hundred  c.c.  of  the  juice,  d  T006 — 1*007,  yield  1*4873  grams  of 
dry  residue,  of  which  0*5035  gram  is  ash,  and  contains  pepsin, 
pepsinogen,  rennet,  lipase,  nuclease,  amylase,  and  maltase,  but 
not  sucrase.  The  mucus  content  of  the  juice  secreted  in  unit 
time  does  not  appear  to  be  influenced  either  by  previous  feeding 
or  by  the  presence  of  0*5%  hydrochloric  acid'.  The  amount  of 
reducing  sugar  produced  by  hydrolysis  under  standard  conditions 
is  a  measure  of  the  mucus,  which  exists  in  the  juice  in  the  form  of 
mucoitinsulphuric  acid.  Chemical  Abstracts. 


Disappearance  of  Nitrogen  during  Digestion.  A.  Goijin 
and  P.  Andouard  (Bull.  soc.  hyg .,  1921,  9,  381 — 387). — The 
digested  nitrogen  is  equal  to  the  dietary  nitrogen  less  the  nitrogen 
of  faeces,  brushings,  hair,  etc.  In  cattle,  it  is  assumed  that  for 
each  kilo  increase  in  weight,  180  grams  of  protein  containing  28*8 
grams  of  nitrogen  are  retained  as  growth -nitrogen,  whilst  in  the 
case  of  pigs  it  is  assumed  that  19*2  grams  of  nitrogen  are  retained 
for  each  kilo  increase  in  weight.  The  results  of  experiments  on 
calves,  adult  cattle,  and  pigs  are  given.  Chemical  Abstracts. 


The  Relative  Activities  of  the  Secretins  of  the  Digestive 
Tract.  Katstjmi  Haramaki  (Biochem.  Z .,  1922,  129,  503 — 
506). — Experiments  on  the  dog  show  that  all  sections  of  the  mucous 
membrane  of  the  intestines  except  the  jejunum  are  equally  active 
as  regards  secretin  content.  The  jejunum  is  slightly  less  active. 


H.  K. 


Purine  Metabolism.  Fate  of  Ingested  Purines.  Mitzugi 
Kiktjchi  (J .  Biochem.  [Japan],  1922,  1,  83 — 106). — Feeding  experi¬ 
ments  were  carried  out  for  seventeen  days  with  a  diet  containing 
only  0*00269  gram  of  purine-nitrogen;  these  were  followed  by 
three  meat  periods  of  six  days  each  with  an  intake  of  purine- 
nitrogen  ranging  from  0*1— 0*3  gram,  and  finally  by  three  periods 
of  three  days  each  with  an  intake  of  purine-nitrogen  of  0*22,  0*44, 
and  0*66  gram  respectively.  Daily  analysis  showed  that  endo¬ 
genous  purine-nitrogen  elimination  in  urine  remains  about  0*18 
gram.  Purine -nitrogen  in  the  faeces  is  about  0*05  gram  per  day, 
whether  the  diet  is  rich  or  poor  in  purine ;  neither  are  purine  bases 
in  the  urine  markedly  increased  on  a  purine -rich  diet.  With 
increase  in  the  intake  of  purine -nitrogen,  its  output  in  the  urine 
likewise  increases,  but  the  purine-nitrogen  balance  shifts  con- 
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tinually.  With  intakes  of  0*00257  to  0*04422  gram  of  purine- 
nitrogen,  there  was  a  negative  balance  of  — 0*1794  to  — 0*0415 
gram  per  day  ;  with  an  intake  of  0*6623  gram,  the  balance  was 
+0*1048  gram.  The  amount  of  purine-nitrogen  in  urine  can  be 
calculated  from  the  formula  Y=(E0JraX)(l-\-bX),  where  X  is 
the  purine-nitrogen  intake,  Y  the  amount  in  the  urine,  E0  the 
endogenous  purine- nitrogen,  a  the  kidney  coefficient,  and  b  the 
tissue  coefficient.  The  value  of  b  is  usually  0*4 — 0*5,  whilst  that 
of  a  varies  according  to  the  diet,  being  greater  in  those  living  on 
low  purine -nitrogen  diets,  and  is  especially  small  in  gouty 
individuals.  Chemical  Abstracts. 

Determination  of  the  Carbohydrate  Assimilative  Power  of 
Man.  Kozo  Sakaguchi,  Osamu  Asakawa,  and  Toshitane 
Matsuyama  (J.  Biochem .  [Japan],  1922,  1,  139 — 149). — Samples 
of  blood  are  taken  immediately  before  a  test-meal  is  eaten,  and 
then  every  half-hour  for  two  hours.  Alimentary  hyperglycaemia 
does  not  exceed  0*14%  and  the  sugar  level  has  returned  to  the 
original  in  one  to  one  and  a  half  hours  in  normal  persons.  When 
the  blood  sugar  rises  to  0*15%  and  hyperglycsemia  lasts  for  two 
hours,  the  assimilative  power  for  carbohydrate  is  impaired. 

Chemical  Abstracts. 

Nutritive  Value  of  Fats  and  Lipoids.  I.  Katsumi  Taka- 
hashi  (J.  Chem.  Soc.  Japan ,  1922,  43,  201 — 242). — The  results  are 
summarised  as  follows  :  The  lipoids,  such  as  cholesterol,  lecithin, 
kephalin,  and  protagon,  or  triglycerides  have  no  action  like  that 
of  fat- soluble  vitamin- A  ;  the  former  have  also  no  action  like 
water-soluble  vitamin-5.  The  lipoids  have  not  only  a  bad  effect 
on  the  nutrition  of  animals,  but  also  a  tendency  to  prevent 
growth  :  cholesterol  has  the  worst  effect,  preventing  the  growth 
of  young  animals  and  diminishing  the  resistance  to  disease.  The 
physiological  action  of  fat-soluble  vitamin -A  stands  in  close  relation 
to  the  metabolism  of  fats.  The  greater  the  molecular  weight  of  a 
fat,  the  more  fat-soluble  vitamin-A  is  needed.  When  the  quantity 
of  fat  is  increased,  the  quantity  of  fat-soluble-A  has  to  be  increased 
to  obtain  good  nutritive  value.  Similarly,  vegetable  fat  needs 
much  fat-soluble-A,  and  fats  containing  large  quantities  of  sterols 
have  always  poor  nutritive  values  in  spite  of  the  quantity  of  vitamin. 
When  triglycerides  of  different  fatty  acids  are  given  to  animals 
with  food  poor  in  fat-soluble-A,  the  physiological  value  of  each 
fat  is  different.  The  difference  is  related  to  the  molecular  weights 
of  the  fats  and  is  not  to  be  attributed  to  their  relative  fusibilities. 
The  nutritive  value  of  fats  derived  from  non-volatile  acids  decreases 
with  increase  in  molecular  weight,  whilst  with  fats  derived  from 
volatile  acids  the  reverse  is  the  case.  In  general,  the  nutritive 
value  of  fats  decreases  with  diminution  of  the  saponification  value ; 
that  of  fats  having  a  large  Reichert-Meissl  value  is  not  always  bad. 
When  the  saponification  value  is  small,  the  presence  of  “  iodine 
value  ”  in  a  fat  increases  the  nutritive  value.  K.  K. 

Phosphatides  of  Fish  Sperm.  Minoru  Sano  (J.  Biochem. 
[Japan],  1922,  1,  1 — 16).- — Porgy,  salmon,  and  cod  sperm  were 
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extracted  successively  with  acetone,  ethyl  ether,  and  hot  ethyl 
alcohol,  the  extracted  substances  dissolved  in  chloroform,  washed 
repeatedly  with  1%  sodium  chloride  solution,  the  residue  after 
removal  of  the  chloroform  taken  up  with  ether  and  poured  into 
acetone.  The  phosphatides  thus  obtained  were  free  from  nitro¬ 
genous  impurities.  The  acetone  extract  contained  cholesterol  and 
cholesterol  esters ;  the  combined  cholesterol  formed  7*3%  (porgy), 
8%  (salmon),  4*1%  (cod)  of  the  total  cholesterol.  Lecithin  also 
was  present.  The  fraction  insoluble  in  acetone  was  chiefly  lecithin ; 
one -twentieth  to  one-thirtieth  of  the  total  residue  not  dissolved  by 
hot  ethyl  alcohol  was  probably  kephalin  and  perhaps  also  sphingo¬ 
myelin.  The  portion  of  the  ether  extract  insoluble  in  acetone 
appeared  to  be  cuorin.  The  alcohol  extract  contained  (1)  cholesterol 
(80%  uncombined)  and  phosphatides  of  unknown  composition, 
soluble  in  cold  alcohol  and  acetone  (2)  lecithin  (from  cod)  or  a 
mixture  of  lecithin  and  kephalin  (from  salmon),  soluble  in  cold 
alcohol,  but  not  in  acetone.  The  substance  precipitated  from  the 
alcoholic  extract  by  cooling  consists  mainly  of  cerebrosides  ;  sphingo¬ 
myelin  could  also  be  identified.  From  55  to  65%  of  the  total  lipin 
content  of  fish  sperm  is  phosphatides,  15  to  18%  cholesterol,  20  to 
30%  fats,  and  1  to  2%  cerebrosides.  Chemical  Abstracts. 

Constitution  of  the  Ovarian  Egg  of  the  Carp  (Cyprinus 
carpio).  E.  Faur:6-Fremiet  and  (Mlle)  H.  Garrault  (Compt. 
rend.,  1922,  174,  1495 — 1498). — The  ovaries  of  the  carp  taken  two 
months  before  spawning  had  the  following  composition  :  water 
66*3%,  protein  25*7%,  fat  6*2%,  cholesterol  0*45%,  carbohydrates 
0*0%,  ash  2*0%.  The  hyaline  globules  are  constituted  by  phospho- 
proteins,  and  the  “  ichtidine  ”  by  a  mixture  of  a  vitellin  and  a 
lecithin.  The  ether  extract  contains  phosphatides  12*33%, 
glycerides  6*08%,  cholesterol  1*34%,  unsaponifiable  matter  0*8%. 

W.  G. 

Fatty  Matter  in  11  Herring  Roe.”  Katsumi  Takahashi 
(J.  Ghent.  Soc.  Japan ,  1922,  43,  257 — 268). — Analysis  of  “  Kazu- 
noko ,”  herring  roe,  gave  8*32%  water  and  91*68%  dried  substance; 
the  latter  contained  total  nitrogen  11*22%,  fatty  matter  14*22%, 
crude  ash  6*03%,  and  total  phosphorus  0*54%.  Fat-soluble 
vitamin-A  was  present.  The  fatty  matter  contained  lecithin 
48*95%,  kephalin  5*62%,  cholesterol  7*59%,  and  oil  37*84%.  The 
oil  yielded  24*67%  of  saturated  acids  (palmitic  and  stearic)  and 
75*13%  of  unsaturated  acids  (oleic  and  other  higher  acids).  The 
lecithin  and  kephalin  agree  in  properties  and  composition  with 
those  of  the  hen’s  egg.  K.  K. 

Constitution  of  the  Egg  of  the  Trout  (Trutta  fario).  E. 

Faure-Fremiet  and  (Mlle)  H.  Garrault  ( Compt .  rend.,  1922, 
174,  1375 — 1377). — Ripe  trout’s  eggs  at  the  time  of  laying  contain 
water  58*5%,  protein  29*81%,  ether  extract  9*16%  sugars  0*34%, 
and  ash  1*25%.  The  vitellin,  ichtulin,  was  isolated  and  found 
to  contain  nitrogen  14*28%,  phosphorus  0*57%,  and  ash  2*17%. 
The  ether  extract  contained  glycerides  10%,  phosphatides  8*2%, 
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at  least,  and  cholesterol  1  ‘37  % .  The  glycerides  on  hydrolysis  yielded 
oleic  and  myristic  acids.  There  was  a  small  amount  of  a  reducing 
sugar,  but  glycogen  could  not  be  detected.  W.  G. 

Optical  Properties  of  Sphingomyelin.  Minoru  Sano  (J . 
Biochem.  [Japan],  1922,  1,  17 — 20). — Sphingomyelin,  prepared  from 
cat’s  brain,  has  m.  p.  196—198°  and  contains  3*78%  of  phosphorus. 
Its  solution  in  pyridine  shows  changes  in  rotatory  power  with  fall 
of  temperature.  Chemical  Abstracts. 

The  Liberation  of  Phosphoric  Acid  by  the  Retina  in  the 
Presence  of  Light.  Hermann  Lange  and  Max  Simon  (Z. 
physiol.  Chem .,  1922,  120,  1 — 29). — The  isolated  retina  of  the  frog 
or  carp  liberates  more  phosphoric  acid  in  the  presence  of  light  than 
in  the  dark.  In  the  case  of  retinae  containing  pigment  epithelium, 
the  liberation  of  phosphoric  acid  ceases  more  quickly  when  the 
illumination  is  stopped  than  in  the  case  of  the  isolated  neuro¬ 
epithelium.  When  the  illumination  is  renewed  the  retina  with 
the  pigment  epithelium  shows  an  increase  in  the  liberation  of 
phosphoric  acid.  This  is  not  the  case  when  isolated  neuro-epithe¬ 
lium  is  employed.  The  liberation  of  phosphoric  acid  by  the  isolated 
pigment  epithelium  is  not  influenced  by  light,  and  it  is  found  that 
it  contains  only  small  quantities  of  organic  and  inorganic  phosphorus. 
It  is  assumed  that  the  action  of  the  light  degrades  an  organic 
phosphorus-containing  compound  with  the  formation  of  free 
phosphoric  acid.  The  latter  raises  the  permeability  of  the  limiting 
membrane  of  the  retinal  epithelium.  It  is  shown  that  the  retina 
contains  a  substance  which  at  45°  liberates  phosphoric  acid  rapidly 
in  the  presence  of  sodium  hydrogen  carbonate.  This  acidogen 
which  is  the  source  of  the  phosphoric  acid  formed  by  the  action  of 
light  is  not  considered  to  be  identical  with  lactacidogenof  transversely 
striated  muscle.  S.  S.  Z. 

Oil  from  the  Heads  of  Sea  Animals  of  the  Family  Delphinidce. 

ShAichi  Nakatogawa  and  ShDtmei  Kobayashi  (J.  Chem .  Ind. 
Japan,  1922,  25,  158 — 168). — The  authors  have  determined  the 
specific  gravities,  solidifying  points,  refractive  indices,  acid,  saponi¬ 
fication,  iodine,  Hehner,  and  Reichert- Wollny  values  and  per¬ 
centages  of  unsaponifiable  matters  (and  iodine  value  of  the  latter)  of 
oils  from  the  jaw,  head,  and  interior  of  head  of  six  sea  animals 
belonging  to  the  family  Delphinidce .  TSee  J.  Soc.  Chem.  Ind., 
1922,  July.]  K.  K. 

Anticoagulating  Substances  in  the  Mucous  Membrane  of 
the  Uterus.  Jessie  L.  King  (Amer.  J .  Physiol.,  1921,  57, 
444 — 453). — Pressure  juice  from  the  mucous  membrane  of  the 
non-pregnant  uterus  of  the  pig  frequently  yields  antithrombin. 
The  pregnant  uterus  seldom  yields  any.  Heparin  (Howell  and 
Holt,  Amer.  J .  Physiol .,  1918,  47,  328)  appears  to  be  present  some¬ 
times  in  both  the  pregnant  and  non-pregnant  pig’s  uterus,  but 
neither  antithrombin  nor  heparin  is  obtained  with  regularity  and 
their  presence  may  be  masked  by  an  excess  of  thromboplastic 
substance.  The  presence  of  fibrinogen,  thrombin,  and  antithrombin 
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was  not  demonstrated  in  menstrual  blood.  There  is  reason  to 
believe  that  it  clots  as  normal  blood  as  it  passes  the  uterine  mucosa 
and  that  the  discharge  consists  of  serum  and  small  particles  of 
clot.  There  is  some  evidence  that  the  thrombin  of  the  serum  has 
combined  with  antithrombin  forming  metathrombin. 

Chemical  Abstracts. 

The  Glycogen  of  the  Embryonic  Liver.  The  Factor  deter¬ 
mining  its  Formation.  Max  Aron  (Bull.  Soc .  Chim.  Biol., 
1922,  4,  209 — 222). — In  mammals,  the  glycogenic  function  of  the 
liver  commences  at  a  period  of  the  foetal  life  which  is  constant  for 
the  same  species,  and,  in  each  case  investigated,  was  found  to 
coincide  with  the  appearance  of  the  islets  of  Langerhans  in  the 
pancreas.  E.  S. 

Action  of  Hydrochloric  Acid  on  the  Fat  Exchange  in  the 
Surviving  Liver.  U.  Lombroso  (Arch.  int.  physiol.,  1921,  18, 
484 — 494). — When  hydrochloric  acid  (0*5 — 1*0%)  is  given  either 
by  the  mouth  or  directly  into  the  duodenum  of  a  fasting  dog,  and 
the  liver  is  then  isolated  and  perfused  it  is  found  that  this  organ 
can  destroy  fats  to  a  degree  equal  to  or  greater  than  that  exhibited 
by  the  liver  taken  from  animals  during  the  period  of  digestion. 
When  the  same  procedure  is  carried  out  on  a  depancreatised  dog 
no  noticeable  fat  destruction  is  obtained.  These  results  are  inter¬ 
preted  as  signifying  that  the  modification  of  the  functional  activity 
of  the  liver  in  the  fat  exchange  is  not  due  to  an  absorption  of  special 
products  of  digestion,  but  to  hydrochloric  acid  in  the  duodenum. 
The  pancreas  is  a  necessary  factor.  Chemical  Abstracts. 

The  Retention  and  Distribution  of  Amino-acids  with 
Especial  Reference  to  the  Urea  Formation.  Otto  Folin  and 
Hilding  Bergltjnd  (J.  Biol.  Chem.,  1922,  51,  395 — 418). — Follow¬ 
ing  a  protein  meal,  the  rise  in  the  amino -acid  content  of  the  blood 
precedes  that  of  the  urea.  The  production  of  urea  is  not,  there¬ 
fore,  a  special  function  of  the  liver  (cf.  Van  Slyke  and  Meyer,  A., 
1914,  i,  104).  It  follows,  also,  that  the  excretion  of  amino-acids 
is  not  a  test  for  liver  function,  although,  since  the  liver  is  capable 
of  absorbing  large  quantities  of  amino -acids,  it  may  serve  in  cases 
of  cirrhosis  as  an  indication  of  the  extent  to  which  the  liver  has 
disappeared.  E.  S. 

A  Basic  Peptone-like  Substance  in  the  Thymus.  K.  Felix 
(Z.  physiol .  Chem.,  1922,  120,  91 — 93). — The  basic  peptone-like 
substance  previously  described  by  the  author  (this  vol.,  i,  295) 
gave  the  following  nitrogen  distribution  according  to  Kossel  and 
Kutscher’s  method  :  total  nitrogen  in  the  hydrolysed  substance 
0-927  gram,  arginine  nitrogen  0*579  gram,  monoamino -acid  nitrogen 
0*289  gram.  No  histidine  or  lysine  could  be  established.  S.  S.  Z. 

Animal  Hides  as  Amphoteric  and  Colloidal  Protein. 
Theory  of  Dyeing*,  Tanning,  Disinfection,  and  Preservation 
of  Leather  and  the  Physiological  Action  of  Tanning  Material. 

M.  A.  Rakusin  (Roll.  Chem.  Beihefte,  1922,  15,  103 — 184).— A 
paper  which  is  mainly  theoretical  and  in  which  the  author  dis- 
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cusses  (1)  the  theory  of  the  dyeing  of  animal  hides,  (2)  the  tanning 
of  animal  hides  and  gelatin  by  tannin,  (3)  the  theory  of  tanning 
by  formaldehyde,  aldoses,  phenols,  picric  acid,  naphthols,  quinone, 
and  tc  neradol,”  alum,  aluminium,  iron,  and  chromium  salts.  The 
part  played  by  water  and  acid  in  tanning  is  discussed  and  the 
disinfection  and  conservation  of  leather  in  connexion  with  the 
physiological  properties  of  tanning  materials  are  considered.  The 
literature  of  the  subject  is  considered  in  connexion  with  all  the 
above-named  points.  J.  F.  S. 

Urea  Content  of  Cow's  Milk.  Estimation  of  Urea.  Yoshio 
Morimoto  ( J .  Biochem.  [ Japan ],  1922,  1,  69 — 81). — A  fairly  per¬ 
manent  urease  preparation  is  obtained  when  1  gram  of  finely 
ground  jack- bean  is  shaken  for  three  hours  with  a  mixture  of 
glycerol  and  water  (8  ;  2)  at  40°,  6 — 7  c.c.  of  0*lA-hydrochloric 
acid  are  added,  the  mixture  is  shaken  for  one  hour,  and  filtered 
through  paper  pulp.  Three  to  five  c.c.  of  urine  diluted  with  50  c.c. 
of  water,  3  c.c.  of  urease  preparation,  and  1  c.c.  of  indicator  (3% 
calcium  caseinate)  are  incubated  for  three  hours  at  38°  in  a  flask 
closed  with  a  caoutchouc  stopper  provided  with  a  stoppered  funnel, 
a  measured  quantity  (usually  40  c.c.)  of  O-lA-hydrochloric  acid  is 
added,  and  after  gentle  shaking  the  excess  of  acid  is  titrated  with 
0*02Ar-sodium  hydroxide  solution.  Precipitation  of  casein  serves 
as  indicator  of  the  end-point.  For  the  estimation  of  urea  in  milk, 
10  c.c.  are  diluted  with  40  c.c.  of  water,  3  c.c.  of  urease  preparation 
added,  and  the  above  procedure  carried  out.  Cow’s  milk  contains 
0*025— 0*03  gram  of  urea  per  100  c.c.,  but  for  a  few  weeks  following 
calving  there  is  an  increase  up  to  a  maximum  of  0*075  gram,  with 
a  rapid  fall  to  normal.  Goat’s  milk  contains  0*08  gram  of  urea  per 
100  c.c.  Chemical  Abstracts. 

The  Synovial  Fluid.  F.  Malm^jac  {Bull.  Soc.  Chim.  Biol., 
1922,  4,  190 — 191). — Results  are  given  of  analyses  of  two  different 
specimens  of  synovial  fluid.  Both  contained  an  albumin  and  an 
alkali- albumin.  E.  S. 

Theobromine  Excretion  and  Theobromine  Diuresis.  Lud¬ 
wig  Gunzberg  {Biochem.  Z.,  1922,  129,  549 — 562). — For  the 
estimation  of  theobromine,  the  urine  is  evaporated  to  dryness  with 
gypsum,  extracted  with  chloroform,  and  the  theobromine  removed 
by  precipitation  in  weakly  ammoniacal  solution  by  addition  of 
excess  of  silver  nitrate.  The  excess  of  silver  is  estimated  by 
Volhard’s  process.  Using  this  method  for  following  the  excretion 
of  theobromine  in  man,  a  characteristic  curve  is  obtained,  showing 
rapid  rise  to  a  maximum  after  two  to  three  hours  and  moderately 
rapid  fall.  Persons  inured  to  caffeine  do  not  respond  so  easily  to 
theobromine.  H.  K. 

Caffeine  Excretion  in  Urine  after  Tea  and  Coffee  Drinking 
in  Man.  Kwanichiro  Okusiiima  {Biochem.  Z .,  1922,  129,  563 — 
569). — The  excretion  of  caffeine  after  tea  and  coffee  drinking  has 
been  followed  by  Friedberg’s  method  (this  vol.,  i,  88).  There  is 
no  difference  in  the  excretion  after  tea  or  coffee.  In  the  first  hour 
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very  little  is  excreted,  more  in  the  second,  and  most  in  the  third  and 
fourth  hours.  H.  K. 

Composition  of  the  Urine  of  Whales.  S.  Schmidt-Nielsen 
and  J.  Holmsen  (Arch.  Int.  Physiol .,  1921,  18,  128 — 132). — The 
urine  of  five  whales  was  examined  and  the  amounts  of  the  following 
constituents  are  tabulated  :  total  nitrogen,  urea,  uric  acid,  ammonia, 
creatinine,  protein,  ash;  potassium,  sodium,  calcium,  and  mag¬ 
nesium  oxides,  chlorine,  phosphoric  oxide,  total  sulphur,  sulphate, 
and  ethereal  sulphates.  A  relatively  large  amount  of  protein- 
ogenous  material,  partly  mucin,  was  found.  Sugar,  acetone,  and 
oxalic  acid  were  not  found,  whilst  indican  was  present.  Urobilin 
tests  were  positive.  Chemical  Abstracts. 

Chronic  Nephritis  with  an  Unusual  Degree  of  Nitrogen 
Retention.  E.  Weiss  and  V.  C.  Garner  ( J .  Lab.  Clin .  Med., 
1922,  7,  229 — 232). — The  serum  of  a  patient  with  chronic  nephritis 
had  a  non-protein  nitrogen  content  of  401  mg.  per  100  c.c.  twelve 
hours  before  death.  The  urea  nitrogen  was  304  mg.  and  the 
creatinine  13  mg.  At  an  earlier  stage  when  the  urea  nitrogen  of 
the  blood  was  246  mg.,  that  of  the  spinal  fluid  was  252  mg.  At 
necropsy  the  following  values  for  tissues  and  body  fluids  were 
found  :  pericardial  effusion  374  mg.,  muscle  335  mg.,  liver  352  mg. 

Chemical  Abstracts. 

The  Introduction  of  the  Iodine  Ion  by  Electrolysis  in  a 
Human  Being,  and  its  Elimination  by  the  Urine.  Georges 
Bourguignon  and  Conduciie  (Compt.  rend.,  1922,  174,  1437 — 
1440). — Of  the  iodine  introduced  into  the  human  system  by  electro¬ 
lysis  70 — 80%  is  recovered  in  the  urine.  During  the  course  of  a 
series  of  administrations  the  elimination  increases  at  first  for  about 
two  days  and  then  remains  steady  until  the  administrations  are 
stopped,  when  it  slowly  falls  and  ceases  after  three  or  four  days 
The  iodine  is  better  incorporated  into  the  system  when  introduced 
electrolytically  than  when  given  by  the  mouth.  W.  G. 

Toxicity  of  Neoarsphenamine  [Neosalvarsan].  Merrill  C. 
Hart  and  Wilbur  B.  Payne  (J.  Amer.  Chem .  Soc.,  1922,  44,  1150 — 
1160). — The  toxicity  of  commercial  samples  of  neosalvarsan  was 
found  to  range  from  200  to  360  mg.  per  kilo  of  body  weight  for 
rats.  In  making  such  tests,  the  variability  of  the  test  rats  is  of 
importance,  as  it  was  found  that,  in  some  cases,  40 — 100  mg. 
difference  per  kilo  was  obtained  by  the  same  test  made  on  different 
animals.  An  apparatus  is  described  for  preparing  standard  solutions 
of  neosalvarsan,  and  it  is  suggested  that  test  rats  should  tolerate 
doses  of  320  mg.  per  kilo  in  the  form  of  such  a  standard  solution. 

The  toxicity  of  the  salvarsan  is  shown  to  have  a  negligible 
effect  on  the  toxicity  of  the  neosalvarsan  prepared  from  it. 
The  influence  of  solvents,  dilution,  time,  and  temperature  on  the 
toxicity  of  the  product  as  well  as  the  introduction  of  the  methylene— 
sulphinate  group  and  the  sulphur  distribution  have  been  examined. 
A  curve  is  given  showing  the  lethal  activity  of  a  freshly  prepared 
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solution  of  neosalvarsan.  The  introduction  of  a  methylene-sulphinic 
acid  group  in  the  salvarsan  increases  the  tolerated  dose  of  the 
material  from  110  to  320  mg.  per  kilo  (20%  of  arsenic),  but  the 
introduction  of  the  second  group  was  complicated  by  side  reactions 
giving  a  higher  toxicity.  W.  G. 

Chemotherapy  of  Antimony.  Comparison  of  the  Anti- 
monyl  Tartrates  with  the  Organic  Compounds  of  Antimony. 

It.  G.  Fargher  and  Wm.  H.  Gray  (J.  Pharm.  Expt.  Ther .,  1921, 
18,  341 — 360). — The  following  salts  of  antimonyl  tartaric  acid  are 
described:  barium  (3H20),  hexagonal  plates  or  flattened  prisms; 
ammonium  (1*5H20),  large  flattened  prisms;  lithium  (2*5H20), 
glistening  octahedra ;  ethylenediamine  (H20),  flattened  prisms,  does 
not  melt  at  300°  ;  butylamine  (0'75H2O),  hexagonal  prisms,  m.  p.  40°, 
anhydrous  m.  p.  155° ;  glyoxaline  (2H20),  flattened  prisms,  does 
not  melt  at  300°;  aniline  (H20),  elongated,  rhombic  prisms; 
p -phenetidine  (H20),  felted  mass  of  needles,  m.  p.  148°,  anhydrous 
m.  p.  245°;  quinine  (H20),  slender,  glistening  needles;  quinidine 
(4H20),  slender,  glistening  needles ;  cinchonine  (0’5H2O),  rect¬ 
angular  plates ;  cinchonidine  (2*5H20),  large,  rectangular  plates, 
m.  p.  192°;  hydroquinine  (5H20).  The  solubility,  viscosity,  and 
surface  tension  of  the  solution  and  the  minimum  lethal  dose  per 
kilo  of  body  weight  were  determined  for  each  salt. 

Chemical  Abstracts. 

The  Action  of  Different  Groups  of  Local  Anaesthetics. 

Konrad  Fromherz  (Arch.  expt.  Path.  Pharm.,  1922,  93,  34 — 91). — 
The  anaesthetic  effects  of  cocaine,  novocaine,  various  mixed  carbonic 
acid  esters,  and  a  substituted  ester  of  (3 -hydroxy butyric  acid  were 
contrasted  when  the  drugs  were  applied  to  nerve  fibres  and  directly 
to  nerve-endings  (as  in  the  cornea).  From  the  results  it  was  con¬ 
cluded  that  the  group  of  substances  which  includes  novocaine  and 
the  carbonic  acid  esters,  which  are  easily  diffusible,  and  readily 
broken  down  in  the  body  to  non-toxic  substances,  act  by  means 
of  the  nerve-fibres ;  whereas  cocaine  and  the  hydroxybutyric  acid 
ester,  which  are  indeed  more  toxic  but  are  less  readily  absorbed, 
act  directly  on  the  nerve-endings  and  are  to  be  characterised 
pharmacologically  as  superficial  anaesthetics.  C.  It.  H. 

Caffeine  Concentration  of  the  Blood  and  Urine  of  Rabbits 
after  Parenteral  Administration.  L.  Farmer  Loeb  (Biochem. 
Z.,  1922,  129,  570 — 575). — Intravenously  injected  caffeine  dis¬ 
appears  from  the  rabbit’s  blood-stream  for  the  most  part  in  a  few 
minutes,  the  remainder  being  recognisable  for  a  considerable  time 
during  which  there  is  caffeine  in  the  urine  and  diuresis.  H.  K. 
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The  Attack  of  Minerals  by  Bacteria.  Oxidation  of  Blende. 

Andre  Helbronner  and  W.  Rudolfs  (Compt.  rend.,  1922,  174, 
1378 — 1380). — Certain  bacteria  have  been  found  capable  of  con¬ 
verting  blende  into  zinc  sulphate,  and  the  zinc  rendered  soluble 
in  this  manner  does  not  prevent  the  further  action  of  the  bacteria. 
The  oxidation  is  favoured  by  the  presence  of  sulphur.  These 
bacteria  in  the  presence  of  sulphur  are  capable  of  producing 
sufficient  sulphuric  acid  to  dissolve  the  natural  silicates  and 
carbonates  of  zinc.  In  minerals  containing  both  zinc  and  lead 
sulphides,  the  zinc  is  converted  into  soluble  sulphate  to  the  exclusion 
of  the  lead,  and  hence  this  furnishes  a  means  of  separating  these 
two  metals.  W.  G. 

Physical  Chemistry  of  Alexin-fixation  Reaction.  Julius 
Kiss  (Biochem.  Z.,  1922,  129,  487 — 502). — The  adsorption  formula 
is  obeyed  by  the  various  forms  of  alexin  fixation,  both  specific  and 
non-specific.  H.  K. 

Micro-organisms  Concerned  in  the  Oxidation  of  Sulphur 
in  the  Soil.  III.  Media  used  for  the  Isolation  of  Sulphur 
Bacteria  from  the  Soil.  Selman  A.  Waksman  (Soil  Sci.,  1922, 13, 
329 — 336). — The  literature  concerning  the  various  sulphur-oxidising 
soil  bacteria  is  reviewed.  A  classification  of  the  organisms  on  the 
basis  of  their  physiological  and  morphological  characteristics  is 
preferred  to  that  adopted  by  Omelianski.  The  various  media 
used  in  the  study  of  the  different  types  of  bacteria  are  detailed. 

A.  G.  P. 

Saccharomyces  Marxianus  and  Top  Fermentation  Yeast  II. 

H.  von  Euler  and  K.  Josephson  (Z.  physiol.  Ghent.,  1922,  120, 
42 — 60). — Saccharomyces  Marxianus  failed  to  ferment  maltose 
even  on  the  addition  of  an  excess  of  co-enzyme.  It  also  does  not 
ferment  this  sugar  at  a  higher  temperature,  namely,  40°.  Its 
fermenting  capacity  is  diminished  on  drying,  and  increases  again 
as  the  cells  imbibe.  It  ferments  sucrose  and  dextrose  with  the 
same  velocity.  The  development  of  the  yeast  in  dextrose  and  in 
maltose  solutions  is  of  approximately  the  same  order  and  follows 
the  ordinary  exponential  law.  Its  inverting  capacity  is  about 
one  hundredth  of  that  of  culture  yeasts.  In  the  case  of  the  top 
fermentation  yeast  R  both  treatment  with  alcohol  and  drying 
diminish  its  activity.  The  inverting  capacity  of  yeast  R  is  greater 
than  that  of  the  top  fermentation  yeast  SB.  S.  S.  Z. 

The  Energy  Yield  in  the  Growth  of  Aspergillus  niger. 

Emile  E.  Terroine  and  Rene  Wurmser  (Compt.  rend.,  1922,  174, 
1435 — 1437). — The  energy  yield  in  the  growth  of  Aspergillus  niger, 
after  making  allowance  for  the  maintenance  requirements,  is  66 — 
70%  of  that  of  the  dextrose  consumed.  W.  G. 
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Formation  of  Oxalic  Acid  and  Ammonia  in  Cultures  of 
Aspergillus  niger  on  Peptone.  Wl.  Butkewitsch  (Biochem. 
Z.,  1922,  129,  445 — 454). — The  proportion  of  ammonia  and  oxalic 
acid  formed  from  cultures  of  Aspergillus  niger  on  peptone  corre¬ 
sponds  with  ammonium  oxalate  with  about  10%  excess  of  ammonia. 
Of  the  ammonia  formed  over  a  period  of  ten  days,  90%  appeared 
in  the  first  ten  days  during  the  vigorous  growth  of  the  mould. 

H.  K. 

Utilisation  of  Peptone  as  Source  of  Carbon  by  Citromyces 
Species.  Wl.  Butkewitsch  ( Biochem .  Z.,  1922,  129,  455 — 
463). — Citromyces  glaber  and  C.  citricus  grown  on  peptone  media 
produce  ammonia  and  oxalic  acid  (not  citric  acid),  the  proportion 
of  ammonia  being  12  to  20%  greater  than  that  required  for 
ammonium  oxalate.  As  in  the  case  of  Aspergillus  niger  (previous 
abstract),  the  major  portion  of  the  ammonia  is  produced  in  the 
first  period  of  growth  and  the  ratio  of  the  yield  of  mould  to 
ammonia  nitrogen  falls  off  with  the  age  of  the  culture.  H.  K. 

Formation  and  Accumulation  of  Oxalic  Acid  in  Citromyces 
Cultures  on  Salts  of  Organic  Acids.  Wl.  Butkewitsch 
(Biochem.  Z .,  1922,  129,  464 — 476). — Salts  of  organic  acids  are 
utilised  by  species  of  Citromyces  with  production  of  oxalic  acid, 
the  sodium  salts  being  more  conducive  to  growth  than  the  ammon¬ 
ium  salt.  Aspergillus  niger  converts  tartaric  acid  rapidly  into 
oxalic  acid;  Citromyces  are  unable  to  do  this,  but  can  do  so  on 
salts  of  citric,  succinic,  and  quinic  acids  with  production  of  con¬ 
siderable  quantities  of  oxalic  acid.  H.  K. 

Action  of  Selenium,  Sulphur,  and  Tellurium  Salts  on 
Plants.  Bozo  Turina  ( Biochem .  Z.,  1922,  129,  507 — 533). — 
The  author  has  examined  the  action  of  selenites,  selenates,  sulphites, 
sulphates,  tellurites,  and  tellurates  on  the  germination  of  plants 
and  on  the  mature  plant.  From  the  deposition  of  selenium  and 
tellurium  by  reduction  in  the  tissues,  it  is  concluded  that  neither 
selenium  nor  tellurium  salts  enter  the  system  in  appreciable 
quantities  by  way  of  the  root  hairs,  but  that  the  root-cap  plays 
the  important  role  of  point  of  entry  and  filtration  for  nutritive  salts. 

H.  K. 

Vegetation  in  Media  Poor  in  Oxygen.  L.  Maquenne  and 
E.  Demoussy  (Compt.  rend.,  1922,  174,  1387 — 1392). — Seeds  are 
not  the  only  organs  of  a  plant  which  can  live  for  a  long  time  after 
they  have  been  separated  from  the  plant  which  produces  them. 
In  certain  species  leaves  are  capable  of  preserving  their  vitality 
in  the  absence  of  air  for  a  relatively  long  time,  which  may  exceed 
that  required  by  annual  plants  to  pass  through  their  entire  cycle 
of  evolution.  It  has  been  shown  that  small  seeds  immersed  in 
water  may  germinate  and  use  up  their  reserves  simply  on  the  small 
amount  of  oxygen  which  aerated  water  contains.  W.  G. 

Clay  as  an  Ampholyte.  Olof  Arrhenius  (J.  Amer .  Chem. 
Soc.,  1922,  44,  521 — 524). — It  is  shown  that  clays  of  different  origin 
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and  different  reaction  have  the  same  isoelectric  point  and  the 
curve  obtained  by  plotting  the  rate  of  settling  against  the  hydrogen- 
ion  concentration  has  the  same  course  as  that  of  gelatin.  The 
clay  acts  as  an  amphoteric  electrolyte  and  can  therefore  combine 
with  either  acid  or  base.  This  is  also  shown  by  the  buffer  action 
of  clays.  J.  F.  S. 

The  Effect  of  Drying  Soils  on  the  Water-soluble  Con¬ 
stituents.  A.  F.  Gustafson  (Soil  Sci.,  1922,  13,  173 — 213) 
Comparison  is  made  of  the  water  extracts  of  a  number  of  soils 
dried  in  air,  in  an  oven,  and  in  an  autoclave.  In  general,  drying 
increased  the  amount  of  water-soluble  material  in  the  soils,  but 
heating  above  100°  caused  a  loss  in  nitrates.  Storage  of  soils  at 
the  ordinary  temperature  for  nine  weeks  had  little  effect  on  the 
quantity  of  soluble  constituents  provided  the  moisture  content  was 
maintained,  but  kept  below  saturation  point.  In  view  of  the 
results  obtained,  it  is  noted  that  in  pot  culture  work  it  is  highly 
important  that  soils  should  be  kept  under  strictly  comparable 
conditions  of  moisture,  temperature,  and  aeration.  A.  G.  P. 

Relation  of  Hydrogen-ion  Concentration  in  Soils  to  their 
“Lime  Requirement."  Harlan  W.  Johnson  (Soil  Sci. ,  1922, 
13,  7 — 22). — In  the  great  majority  of  soils  there  appears  to  be  no 
relation  between  the  lime  requirement  as  estimated  by  the  Veitch 
method  (A.,  1903,  ii,  400)  and  the  hydrogen-ion  concentration; 
the  Truog  method  (A.,  1916,  ii,  404),  however,  yields  results  which 
are  a  combination  of  the  Veitch  lime  requirement  and  the  hydrogen- 
ion  concentration.  In  soils  of  similar  type,  there  is  a  relation 
between  the  apparent  quantity  of  acids  and  the  strength  of  the 
icids.  Acidity  in  mineral  soils  appears  to  be  due  to  weathering 
and  leaching  rather  than  to  accumulation  of  organic  acids,  and 
clay  particles  and  organic  substances  act  as  “  buffers  ”  to  lower 
the  hydrogen-ion  concentration.  W.  P.  S. 

Origin  of  Soil  Colloids.  Milton  Whitney  ( Science ,  1921, 
54,  653 — 656). — Microscopical  examination  during  the  mechanical 
analysis  of  soil  shows  that  the  clay  particles  range  in  diameter 
from  0-005  to  0-0001  mm.  It  is  assumed  that  towards  the  lower 
limit  of  size,  the  particles  contain  relatively  few  molecules,  and 
that  the  bombardment  of  the  water  molecules  in  which  the 
particle  is  immersed  causes  disintegration.  The  atoms  of  calcium, 
magnesium,  potassium,  and  sodium  in  the  molecule  of  the  silicate 
would  go  for  the  most  part  into  true  solution,  whilst  the  atoms 
of  silicon,  aluminium,  and  iron  would  go  chiefly  into  colloidal 
solution,  forming  the  basis  of  the  colloidal  matter  or  ultra  clay  of 
the  soil.  The  only  known  means  of  changing  the  colloidal  nature 
of  the  absorptive  soil  colloids  is  to  heat  the  material  at  1000°  in 
order  to  secure  complete  dehydration.  A.  A.  E. 
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Catalytic  Transformation  of  Vegetable  and  Animal  Oils 
into  Petrol.  Alphonse  Mailhe  (Ann.  Chim .,  1922,  [ix],  17, 
304 — 332). — A  more  detailed  account  of  work  already  published 
(A.,  1921,  i,  706,  841 ;  this  vol.,  i,  424).  W.  G. 

The  Catalytic  Oxidation  of  Saturated  Paraffin  Hydro¬ 
carbons  and  Fatty  Acids.  Arthur  Henry  Salway  and  Percy 
Noel  Williams  (T.,  1922,  121,  1343—1348). 

Densities  and  Refractive  Indices  at  15°  of  Mixtures  of 
Water,  Alcohol,  and  Ether.  A.  Sanfourciie  and  A.  M.  Boutin 
(Bull.  Soc.  chim.,  1922,  [iv],  31,  546 — 551). — The  densities  and  re¬ 
fractive  indices  at  15°  of  a  large  number  of  mixtures  of  water, 
ethyl  alcohol,  and  ethyl  ether  in  varying  proportions  are  tabulated, 
and  the  results  are  also  shown  in  triangular  diagrams.  W.  G. 

Catalysis.  II.  Dehydration  and  Addition  Reactions  of 
Ethyl  Alcohol  :  the  Formation  of  Acetal  and  Mercaptans. 

Francois  A.  Gilfillan  (J.  Amer.  Chem.  Soc.,  1922,  44,  1323 — 
1333  ;  cf.  A.,  1921,  i,  806). — A  comparison  of  the  activity  of  the 
oxides  of  silicon,  thorium,  titanium,  and  tungsten  in  inducing 
certain  catalytic  dehydration  and  esterification  reactions  with 
ethyl  alcohol  vapour. 

Ethyl  alcohol  vapour,  alone  or  in  the  presence  of  carbon  dioxide,  is 
not  decomposed  when  passed  over  pumice  even  at  500°.  Thorium 
oxide  is  not  exclusively  a  dehydrating  catalyst,  as,  under  certain 
conditions,  a  considerable  amount  of  acetaldehyde  is  produced  by 
dehydrogenation.  In  the  presence  of  carbon  dioxide,  a  quantity 
of  acetal  is  obtained  from  the  alcohol.  The  oxide  is  inactivated 
for  dehydration  of  the  alcohol  if  it  is  strongly  calcined  or  heated 
for  a  long  time  at  a  lower  temperature  before  use.  Up  to  about 
340°,  the  blue  oxide  of  tungsten  is  a  more  effective  dehydrating 
agent  for  ethyl  alcohol  than  is  thorium  oxide,  but  above  this 
temperature  the  two  oxides  are  practically  of  equal  efficiency. 
Titanium  oxide  has  no  dehydrating  action  up  to  355°.  In  no  case 
was  any  ether  produced  from  the  alcohol. 

In  the  presence  of  any  of  the  three  metallic  oxides  as  catalysts 
at  300 — 400°  a  mixture  of  absolute  alcohol  and  carbon  disulphide 
produced  considerable  quantities  of  ethyl  mercaptan,  titanium 
oxide  being  the  most  active  catalyst  for  this  reaction.  At  the  same 
time,  small  amounts  of  unidentified  liquids  with  high  boiling 
points  were  obtained. 

Pure,  dry  carbon  disulphide,  when  vaporised  over  pumice  or  the 
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blue  oxide  of  tungsten,  was  not  decomposed  at  temperatures 
up  to  400°,  but  in  the  presence  of  a  trace  of  moisture  hydrogen 
sulphide  was  obtained.  W.  G. 

The  Preparation  of  Dialkyl vinylcarbinols.  R.  Locquin  and 
Sung  Wouseng  {Cornet,  rend.,  1922,  174,  1551 — 1553). — Dialkyl- 
ethinylcarbinols  of  the  type  HO*CRR,,C:CH  (this  vol.,  i,  617), 
when  hydrogenated  in  the  presence  of  reduced  nickel  under  con¬ 
trolled  conditions,  give  dialkyl  vinylcarbinols,  HO*CRR/,CH!CH2, 
which  have  a  great  tendency  to  retain  water,  with  which  they  form 
more  or  less  stable  hydrates.  These  new  carbinols  are  easily 
dehydrated,  giving  hydrocarbons,  and  they  react  with  magnesium 
methyl  iodide,  giving  a  theoretical  evolution  of  methane.  They 
are  not  converted  into  esters  under  normal  conditions,  but  they 
give  crystalline  allophanates.  The  compounds  described  are, 
methylisohexylvinylcarbinol,  b.  p.  89 — 91°/15  mm. ;  diprropylvinyl- 
carbinol,  b.  p.  75 — 76°/12  mm.,  and  its  allophanate,  m.  p.  112°,  and 
methyl-^ -butylvinylcarbinol,  b.  p.  146 — 147°,  d1}  0*8576,  ^  1*4432, 
and  its  allophanate,  m.  p.  167 — 168°  (decomp.).  W.  G. 

Aa-Butene-y-ol.  [a-Methylallyl  Alcohol],  J.  Baudren- 
ghien  {Bull.  Soc.  chim.  Belg.,  1922,  31,  160 — 170;  cf.  Wohl  and 
Losanitsch,  A.,  1908,  i,  934). — If  this  alcohol  is  prepared  from 
distilled  acraldehyde  which  has  been  stabilised  with  quinol  (Moreu, 
Dufraisse,  Robin,  and  Pougnet,  A.,  1920,  i,  144),  the  yield  is  in¬ 
creased  from  25%  to  52%.  The  pure  a'cohol  has  d4°  0*8318, 
%,  1*412746,  nna  1*40944,  wH/3  1*41848,  n  $  1*42385.  The  measure¬ 
ment  of  viscosity  of  mixtures  of  a-methylallyl  alcohol  and  water 
show  that  a  maximum  figure  is  reached  for  a  mixture  corresponding 
with  the  hydrate  0H*CHMe*CHICH2,4H20.  The  haloid  esters 
are  easily  transformed  into  their  isomerides  so  that  the  series 
of  transformations  OH*CHMe*CH:CH2  CHMe:CH-CH2Cl 

CHMe:CH-CH2-OAc  _>  CHMe:CH*CH2*OH  can  be  carried 
out ;  the  series  maybe  reversed,  but  the  yields  obtained  are  smaller. 
It  is  pointed  out  that  this  reverse  series  is  more  frequently  met 
with  in  the  case  of  these  haloid  esters.  The  following  substances 
have  been  prepared:  y -chloro- /\*-butylene,  b.  p.  64°/766  mm., 
d20  0*8978,  n2£  1*41493  ;  vL-chloro-  /\& -butylene,  b.  p.  84°/766  mm., 
d24°  0*9282,  ng  1*43503;  a-bromo- -butylene,  b.  p.  104 — 107°,  d24° 
1*333,  n™  1*47716,  y -acetyl- A“ -butylene,  b.  p.  Ill— 112°/752  mm., 
d2t  0*90235,  wg  1*40386;  <x-acetyl-  -butylene,  b.  p.  132*5—133*5°/ 
752  mm.,  d24°  0*91915,  n™  1*41806;  a-chloro-P-bromobutane, 
b.  p.  146— 147°/755  mm.,  <  1*468,  n™  1*4800.  H.  J.  E. 

Transformation  of  Tertiary  Ethylenic  Alcohols  (Linalol 
Type)|into  Primary  Ethylenic  Alcohols  (Geraniol  Type), 

R.  LocQuiN/and  Sung  Wouseng  {Compt.  rend.,  1922,174,  1711 — 
1713). — Dialkylvinylcarbinols  of  the  type  HO'CRR^CHIGHg 
readily  undergo  isomerisation  when  heated  with  glacial  acetic 
acid  at  110 — 115°  for  lfifteen  hours,  giving  yy- dialky lallyl  alcohols 
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of  the  type  CRR'ICH*CH2‘OH,  which  by  controlled  oxidation 
give  the  corresponding  (3(3-dialkylacraldehydes  and  on  further 
oxidation  the  ketones,  CORR'.  Thus  methyh’sohexylvinylcarbinol 
gives  y-methyl-y-isohexylallyl  alcohol ,  b.  p.  110°/12  mm.,  yielding 
on  oxidation  $-methyl-fi-isohexylacraldehyde,  b.  p.  95 — 105°/12  mm., 
giving  a  semicarbazone,  m.  p.  164°.  Dipropylvinylcarbinol  yields 
yy-dipropylallyl  alcohol,  b.  p.  99 — 101°/12  mm.,  giving  an  allo- 
phanate ,  m.  p.  147 — 148°,  and  on  oxidation  $$-dipropylacraldehyde, 
which  gives  the  semicarbazone,  m.  p.  171 — 173°.  Methylferf.- 
butylvinylcarbinol  yields  y-methyl-y-tevt.-butylallyl  alcohol,  b.  p. 
84°/12  mm.,  and  its  allophanate,  m.  p.  77°.  fi-Methyl-fi-tert.-butyl- 
acraldehyde,  b.p.75 — 78°/15 mm.,  gives  a  semicarbazone,  m.  p.  204 — 
205°,  and  on  oxidation  (3- methyl -0- -tert. -butylacrylic  acid,  m.  p.  85°. 

W.  G. 

Composition  of  the  Residue  on  Distillation  of  Crude 
Glycerol.  Archibald  Rayner  (J.  Soc.  Ghem.  Ind.,  1922,  41, 
224 — 225t). — A  criticism  of  a  paper  by  Lewis  on  the  above  sub¬ 
ject  (this  vol.,  i,  419).  The  author  considers  that  the  organic 
impurities  in  glycerol  residues  generally  amount  to  40%  of  the 
inorganic  salts,  and  not  to  only  7%  as  stated,  and  that  no  poly¬ 
glycerols  are  present  in  commercial  crude  glycerol,  even  when 
made  by  the  autoclave  process.  The  composition  of  the  residues 
cannot  be  estimated  in  terms  of  glycerol  and  diglycerol  from 
determinations  of  their  hydroxyl  value,  as  not  only  are  other 
hydroxy-compounds  present,  but  some  of  the  polymerisation 
products  are  of  the  glycide  type  with  low  hydroxyl  values,  or 
possibly  no  hydroxyl  value  at  all.  Of  this  class  of  compounds  the 
glycides  of  glycerol,  diglycerol,  and  triglycerol  are  known.  They 
are  liquids  of  low  viscosity  and  lower  boiling  points  than  the  parent 
glycerols.  Attempted  polymerisation  of  glycerol  by  0*05 %0  of 
iodine  failed  to  give  an  85%  yield  as  stated,  very  little  polymerisation 
at  all  being  obtained  under  the  conditions  described.  G.  F.  M. 

Physico-chemical  Properties  of  Phospholipin.  I.  Pre¬ 
cipitation  of  Lecithin  Hydrosol  by  Electrolytes.  Samtjro 
Kakiuchi.  (J.  Biochem.  [Japan],  1922,  1,  165 — 174). — Lecithin 
particles  have  a  negative  charge  in  aqueous  solution.  Addition 
of  salts  with  univalent  kations  does  not  cause  precipitation,  but 
salts  with  bi-  or  ter-valent  kations  cause  precipitation  within  a 
certain  range  of  their  concentration.  The  range  of  precipitation 
concentrations  is  broad  in  the  former  case,  but  narrow  in  the  latter 
case,  and  in  the  former  a  greater  concentration  is  required. 
Contrary  to  Hardy  and  Schulze’s  law,  the  ion  of  an  electrolyte  of 
similar  charge  to  the  colloid  has  an  effect  on  the  precipitation  of  the 
colloid,  this  becoming  more  marked  when  the  valency  of  the  similarly 
charged  ion  becomes  higher.  Further,  the  validity  of  antagonistic 
action  between  uni-  and  bi-valent  kations  is  questioned  ;  it  is 
maintained  that  the  antagonism  is  between  anions  and  kations. 

Chemical  Abstracts. 
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Triethylene  Tri-  and  Tetra-sulphides.  II.  SirPrafulla 
Chandra  RAy  (T.,  1922,  121,  1279 — 1283). 

Preparation  of  Anhydrous  Formic  Acid.  M.  C.  Boswell 
and  II.  E.  Corman  {Can.  Chem.  Met .,  1922,  6, 63 — 65). — When  mole¬ 
cular  proportions  of  sodium  formate  and  100%  sulphuric  acid  are 
mixed,  allowed  to  remain  for  seventeen  hours,  and  then  distilled 
on  a  water-bath  under  15 — 20  mm.  pressure,  an  85%  yield  of 
95%  formic  acid  is  obtained,  whereas  by  distillation  at  atmospheric 
pressure  only  a  25%  yield  of  90%  formic  acid  is  obtained.  Dis¬ 
tillation  of  a  mixture  of  sodium  formate  and  sodium  hydrogen 
sulphate  (D.R.-P.  209418)  gives  a  56%  yield  of  82*7%  formic  acid. 
Fractional  crystallisation,  in  a  freezing  mixture,  of  88%  acid  yields 
crystals  of  95%  acid,  whilst  from  97%  acid,  crystals  of  99-6%  purity 
can  be  obtained.  Chemical  Abstracts. 

Researches  on  the  Photochemically  Sensitive  Compounds 
of  Molybdic  and  Formic  Acids.  W.  F.  Jak<5b  {Roczniki  Chemji , 
1921,  1,  411 — 423). — The  salts  of  molybdeno-orthoformic  acids 
are  prepared  and  investigated.  From  six  possible  types  of  acids, 
the  author  succeeds  in  preparing  only  the  sodium,  potassium,  and 
ammonium  salts  of  the  types : 

[  CH  ^|%X,  and  [  CH 

rMo207  H  H  Mo20,  1 

and  a  salt  probably  C  C  K4,4H20. 

L  O  Mo207  0  J 

All  the  salts  prepared  are  photochemically  sensitive,  becoming 
green,  yellow,  oi  brown  on  exposure  to  light.  They  are  obtained 
as  crystalline  precipitates  from  solutions  of  the  respective  molyb¬ 
dates,  strongly  acidified  with  formic  acid.  They  cannot  be  re¬ 
crystallised,  as  they  decompose  in  solution.  R.  T. 

Catalytic  Decomposition  of  Arachis  Oil.  Alphonse  Mailhe 
{Bull.  Soc .  chim.,  1922,  [iv],  31,  567 — 570).— When  arachis  oil  is 
passed  over  an  alumina-copper  catalyst  at  600°  and  the  product 
freed  from  acids  and  then  hydrogenated  over  nickel  at  180 — 200° 
hydrocarbons  of  the  methane  and  benzene  series  are  obtained. 
Amongst  the  aromatic  hydrocarbons,  benzene,  toluene,  and  m- 
xylene  were  identified.  W.  G. 

Lignoceric  Acid  and  its  Derivatives.  Percy  Brigl  and 
Edgar  Fuchs.  {Z.  physiol.  Chem.,  1922,  119,  280 — 311). — The 
so-called  lignoceric  acid,  m.  p.  78 — 91°,  from  beechwood  tar  is  a 
mixture  from  which  can  be  separated  an  acid,  m.  p.  85°,  identical 
with  tetracosoic  acid,  CH3’[CH2]22*C02H  {methyl  ester,  m.  p.  60°, 
phenyl  ester,  m.  p.  70*5°),  prepared  synthetically  from  behenic  acid 
(cf.  Myer,  Brod,  and  Soyka,  A.,  1913,  i,  1151,  and  Brigl,  A.,  1916, 
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i,  463).  The  other  component  of  crude  lignoceric  acid  has  the  same 
empirical  formula  and  appears  to  be  also  a  normal  tetracosoic  acid. 
It  melts  at  74°,  and  it  is  suggested  that  this  may  be  a  case  of  a  peculiar 
kind  of  isomerism,  due  to  the  possibility  of  the  carbon  chain  of  a 
fatty  acid  existing  as  a  right-  or  left-handed  spiral. 

Lignocerin ,  the  wax  associated  with  lignoceric  acid,  after  repeated 
recrystallisation  melts  at  79°,  and  has  the  formula  C48H9602.  On 
hydrolysis  with  alcoholic  potash,  it  gives  (1)  an  acid  identical  with 
crude  lignoceric  acid,  m.  p.  79°,  from  which  pure  lignoceric  acid,  m.  p. 
85°,  can  be  separated,  and  (2)  lignoceryl  alcohol ,  C24H50O,  m.  p.  76° 
(acetate,  fine,  felted  needles,  m.  p.  57°).  On  fusion  with  potash, 
lignoceryl  alcohol  yields  the  above-mentioned  tetracosoic  acid  of 
m.  p.  74°,  and  thus  is  not  pure  w- tetracosyl  alcohol.  To  verify  this, 
n -tetracosyl  alcohol  has  been  prepared  by  the  reduction  of  the  phenyl 
ester  of  % -tetracosoic  acid  by  sodium  in  alcohol  and  is  found  to  melt 
at  77-5°  and  give  an  acetate,  concentric’^ needles,  m.  p.  57°,  and  a 
benzoate,  m.  p.  61*5°.  In  the  preparation  of  tetracosoic  acid  the 
methods  previously  employed  are  used  (Brigl,  loc.  cit.)  except  that  in 
the  reduction  of  behenic  acid  to  docosyl  alcohol  by  sodium  and  alcohol 
the  phenyl  ester,  fine  needles,  m.  p.  66°,  is  used  instead  of  an  alkyl 
ester. 

The  preparation  of  the  following  w'axes  from  the  corresponding 
alcohols  and  acid  chlorides  (in  chloroform  solution  in  the  presence 
of  quinoline)  are  described;  cetyl  palmitate,  m.  p.  53;  docosyl 
behenate,  white,  lustrous  scales,  m.  p.  75°;  and  n -tetracosyl  tetra- 
cosoate,  m.  p.  80*5°.  W.  O.  K. 

The  Actual  State  of  the  Chemistry  of  the  Fats.  Emile 
Andre  (Bull.  Soc.  chim.,  1922,  [iv],  31,  459 — 525). — A  useful 
summary  of  the  present  state  of  knowledge  of  the  chemistry  of 
the  fats,  including  an  outline  of  analytical  methods,  separation 
and  identification  of  glycerides,  and  a  discussion  of  the  constitutions 
of  the  fats.  W.  G. 

Erucic  Acid  and  Erucic  Anhydride.  III.  D.  Holde  and 
C.  Wilke  (Z.  angew.  Chem.,  1922,  35,  289 — 291  ;  cf.  this  vol., 
i,  317,  519). — A  detailed  account  is  given  of  the  methods  tried  and 
that  finally  adopted  for  the  preparation  of  pure  erucic  acid  from 
rape  oil.  The  fractional  distillation  of  the  esters  obtained  by  the 
methylation  of  the  oil  gave  a  methyl  erucate,  b.  p.  243 — 248° /33  mm., 
216 — 225° /4  mm.,  from  which  on  hydrolysis  an  erucic  acid  was 
obtained  which,  although  having  a  sharp  m.  p.  34°,  and  the  correct 
molecular  weight  of  titration,  showed  a  low  iodine  value,  71 — 72, 
indicating  the  presence  of  about  5  %  of  saturated  acids. 
Attempts  to  separate  these  by  extraction  of  the  lead  salts  with 
organic  solvents  such  as  ether,  light  petroleum,  or  chloroform 
failed,  as  the  saturated  acid  salts  also  dissolved  in  presence  of  the 
large  excess  of  lead  erucate,  nor  could  the  iodine  value  of  the 
impure  acid  be  raised  by  fractional  precipitation  with  lead  or 
magnesium  acetate  of  a  preparation  which  had  previously  been 
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partly  purified  through  the  methyl  ester  and  recrystallisation  from 
alcohol.  The  pure  acid  with  an  iodine  value  of  75  02  was  eventually 
obtained  by  recrystallising  the  crude  acid  from  alcohol  first  at 
temperatures  below  0°  to  remove  liquid  unsaturated  acids,  and 
then  at  above  0°  to  remove  the  greater  part  of  the  saturated  acids, 
and  finally  fractionally  precipitating  this  product  with  a  saturated 
alcoholic  solution  of  lithium  acetate  whereby  the  saturated  acids 
were  thrown  down  first.  The  pure  acid  melts  at  33  5°.  Erucic 
anhydride  was  prepared  by  heating  the  acid  with  acetic  anhydride 
in  a  sealed  tube  at  170°  for  seven  hours.  After  purification,  it 
formed  microscopic,  white  prisms,  m.  p.  46°.  It  is  decomposed 
by  boiling  water,  boiling  alcohol,  and  cold  alcoholic  hydroxide 
solutions,  but  it  is  stable  towards  cold  dilute  hydrochloric  acid 
and  aqueous  alkali  hydroxides.  G.  F.  M. 

Humoceric  Acid.  Ossian  Aschan  ( Fmsha  Kent,  samfundets 
Medal.,  1921,  30,  37 — 38). — A  new  substance  was  isolated  from 
peat  and  designated  humoceric  acid.  It  has  the  composition 
Ci9H3402,  m.  p.  72 — 73°,  separates  in  colourless  crystals  from  light 
petroleum  and  methyl  alcohol,  does  not  give  the  cholesterol  colour 
reactions,  and  reacts  instantly  with  Baeyer’s  reagent.  It  is  not 
identical  with  lignoceric  acid,  C24H4802,  m.  p.  80°. 

Chemical  Abstracts. 

Synthesis  of  a-Hydroxyisopentacosoic  Acid  and  its 
Bearing*  on  the  Structure  of  Cerebronic  Acid.  P.  A.  Levene 
and  F.  A.  Taylor  ( J .  Biol.  Chem .,  1922,  52,  227 — 240). — It  has 
been  shown  that  cerebronic  acid  is  an  a-hydroxypentacosoic  acid 
(Levene  and  Jacobs,  A.,  1912,  i,  936)  and  is  converted  on  oxidation 
into  a  tetracosoic  acid  (Levene  and  West,  A.,  1913,  i.  587)  which 
is  identical  with  lignoceric  acid.  According  to  Meyer,  Brod,  and 
Soyka  (A.,  1913,  i,  1151),  and  to  Levene  and  West  (A.,  1914,  i,  1123), 
lignoceric  acid  differs  from  ^-tetracosoic  acid,  a  result  which  indi¬ 
cates  that  cerebronic  acid  is  not  a  normal  fatty  acid.  Brigl  (A., 
1916,  i,  463),  however,  from  a  comparison  with  the  synthetic  acid, 
considers  that  cerebronic  acid  is  normal  a-hydroxypentacosoic  acid. 
The  present  authors  attribute  this  result  to  imperfect  racemisation, 
with  consequent  incorrect  melting  point,  of  the  natural  acid,  and 
advance  the  following  further  proof  of  the  identity  of  tetracosoic 
acid  (from  cerebronic  acid)  and  lignoceric  acid  (cf.  Brigl,  this  vol., 
i,  712).  Tetracosoic  acid,  obtained  from  cerebronic  acid,  and 
lignoceric  acid,  from  peanut  oil,  were  converted  by  the  same  series 
of  reactions  into  a-hydroxypentacosoic  acid.  Two  series  of  com¬ 
pounds  were  thus  obtained  of  which  the  corresponding  members 
were  found  to  be  identical,  thus  establishing  the  identity  of  the 
first  two  acids  and  showing,  therefore,  that  cerebronic  acid  does 
not  contain  a  normal  chain  and  is,  consequently,  a-hydroxy- 
lignoceropentacosoic  acid. 

Lignoceric  acid  and  tetracosoic  acid  (from  cerebronic  acid)  were 
converted  into  lignoceryl  iodide.  The  latter,  when  boiled  in 
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alcoholic  solution  with  potassium  cyanide,  gave  lignoceryl  cyanide , 
C24H49ON,  m.  p.  56*5°,  which  on  hydrolysis  with  alcoholic  sodium 
hydroxide  yielded  iso pentacosoic  acid ,  C24H49*C02H,  m.  p.  78 ‘5°. 
By  bromination,  x-bromoisopentacosoic  acid ,  C24H48Br*C02H,  m.  p. 
70°,  was  obtained,  from  which  dl -cerebronic  acid ,  0H*C24H48*C02H, 
m.  p.  92*5°,  was  produced  by  boiling  with  aqueous  sodium  hydroxide. 
Ethyl  iso pentacosoate,  C24H49*C02Et,  m.  p.  57°,  was  reduced  by 
sodium  and  alcohol  to  iso pentacosyl  alcohol,  C24H49*CH2*OH,  m.p.  75°, 
and  the  alcohol  converted  into  iso pentacosyl  iodide ,  C24H49*CH2I, 
in.  p.  51  '5°,  by  means  of  iodine  and  red  phosphorus.  The  latter, 
on  reduction  with  zinc  and  hydrochloric  acid,  gave  iso penta- 
cosane,  C25H52,  m.  p.  56°. 

Lignoceric  acid  was  also  converted  into  isopentacosoic  acid  by 
the  following  reactions  :  a -hydroxy lignoceric  acid  (cf.  Meyer,  Brod, 
and  Soyka,  loc.  cit.)  was  first  prepared.  This  was  then  oxidised 
by  potassium  permanganate  in  acetone  solution  to  iso tricosoic 
acid,  C22H45»C02H,  m.  p.  73*5°.  Reduction  of  ethyl  iso tricosoate, 
C22H45-C02Et,  m.  p.  55*5°,  with  sodium  and  alcohol  gave  iso tricosyl 
alcohol ,  C22H45*CH2*OH,  m.  p.  69°,  which  when  heated  with  iodine 
and  red  phosphorus  yielded  iso  tricosyl  iodide ,  C22H45'CH2I,  m.  p.  48°. 
By  condensation  with  diethyl  malonate  this  was  converted  into 
diethyl  isotricosylmalonate ,  C22H45*CH2-CH(C02Et)2,  m.  p.  52*5°, 
which  was  then  hydrolysed  with  alcoholic  sodium  hydroxide  to 
iso tricosylmalonic  acid,  C22H45*CH2*CH(C02H)2,  m.  p.  111°.  The 
latter  lost  carbon  dioxide  at  180°,  yielding  hsopentacosoic  acid 
identical  with  that  obtained  above.  E.  S. 

Action  of  Thionyl  Chloride  on  a-Hydroxy-acids.  E.  E. 

Blaise  and  (Mlle)  Montagne  ( Compt .  rend.,  1922,  174,  1553 — 
1555  ;  cf.  this  vol.,  i,  520). — -Thionyl  chloride  reacts  with  lactic  acid 
and  with  a-hydroxyisobutyric  acid  to  give,  not  the  chlorosulphite 
of  the  acid  chloride,  but  a  new  type  of  compound,  which  the  authors 
call  anhydrosulphites  of  hydroxy-acids,  the  compound  obtained 

CO-O 

from  a-hydroxy^sobutyric  acid  having  the  constitution  |  \S0. 

CMeyCK 

The  compound  from  lactic  acid  has  b.  p.  72 — 74°/19  mm.,  and  the 
compound  from  hydroxy^obutyric  acid  has  b.  p.  63°/21  mm.  Both 
these  compounds  are  decomposed  at  120 — 125°  at  atmospheric 
pressure,  giving  off  sulphur  dioxide  and  yielding  polylactides  which 
with  alkalis  give  the  corresponding  hydroxy-acids.  In  contact  with 
moist  air,  the  anhydrosulphites  revert  to  the  original  acid,  and 
in  the  case  of  that  from  lactic  acid  an  intermediate  compound, 
m.  p.  90°,  having  the  constitution  S02H-0*CHMe*C02H  or 
H0*CHMe*C0*0*S02H  was  isolated.  With  alcohols  the  anhydro¬ 
sulphites  react  readily,  giving  the  esters  of  the  hydroxy-acids, 
and  with  aryl  amines  they  yield  the  amides  of  these  acids.  With 
phenylhydrazine,  on  the  other  hand,  they  give  thionylphenylhy- 
drazine  and  the  hydroxy- acid. 
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In  the  original  action  of  the  thionyl  chloride  on  lactic  acid  there 
is  obtained,  in  addition  to  the  anhydrosulphite,  some  a -chloro- 
propionyloxypropionyl  chloride,  CHMeCl*COo*CHMe*COCl,  b.  p. 
100 — 103°/19  mm.,  giving  an  anilide ,  m.  p.  116-5°.  Similarly,  a- 
hydroxyzsobutyric  acid  yields  a-chloroisobutyryloxyisobutyryl  chloride , 
CMe2Cl*COCMe2-COCl,  b.p.  99 — 101°/17  mm.,  giving  an  anilide, 
m.  p.  115°,  and  at  the  same  time  there  is  obtained  some 
a-chloroisobntyryl  chloride ,  b.  p.  113 — 114°,  and  its  anilide,  m.  p. 
69—70°.  W.  G. 

Succinic  Acid.  Umetaro  Suzuki  and  Yosiiihiko  Matsuyama 
(Japan  Pat.  39210). — Ten  grams  of  glutamic  acid  are  gradually 
heated  with  50  grams  of  concentrated  nitric  acid  and  0-005  gram 
of  vanadium  oxide.  When  the  evolution  of  gas  has  ceased,  the 
solution  is  concentrated  by  evaporation.  Succinic  acid  crystallises 
out  as  colourless  prisms  or  plates,  the  yield  being  5 — 6  grams. 
Sodium  glutamate  or  gluten  and  metallic  vanadium  or  vanadates 
can  also  be  used  for  the  purpose.  K.  K. 

Crystallographic  -  optical  Properties  of  Calcium 
Fumarate  and  Maleate.  Edgar  T.  Wherry  and  Raymond  M. 
Hann  (/.  Washington  Acad .  Sci.,  1922,  12,  288 — 296). — Calcium 
fumarate,  C4H204Ca,2H20,  crystallises  from  water  in  blade -like 
crystals  belonging  to  the  orthorhombic  system,  a :  b  :  c  =  0-3970  :  1  : 
0-3772;  d  1*71  ±0-01.  They  are  optically  negative  with  extreme 
double  refraction;  the  mean  refractive  index  is  1*539.  Calcium 
maleate,  C4H204Ca,H20,  forms  groups  of  interlacing  needles, 
orthorhombic  prisms  the  end  faces  of  which  are  not  well  developed; 
a  :  b  :  c  ~  0-779  :  1  :  0-643;  d  1-84  ±0-01.  The  double  refraction 
is  negative  and  weaker  than  in  the  case  of  the  fumarate ;  the  mean 
value  of  n  is  1-571.  There  is  no  simple  space  relation  between  the 
two  salts.  The  molecular  refractions  R ,  calculated  from  the 
formula  V(n2~ l)/(n2  +  1),  where  V  is  the  molecular  volume, 
are,  for  the  fumarate  34-8,  maleate,  30-8,  the  corresponding  values 
calculated  from  the  atomic  constituents  being  31-5  and  27-8.  The 
refractivities  due  to  structure  are  therefore  3-3  and  3*0,  respectively, 
the  higher  value  in  the  case  of  the  fumarate  being  due  to  the  fact 
that  the  ring  system  formed  by  the  calcium  atom  bridging  the  two 
acid  groups  in  the  molecule  is  more  complex  in  the  fumarate  than 
in  the  maleate.  E.  H.  R. 

Conditions  Underlying  the  Formation  of  Unsaturated  and 
Cyclic  Compounds  from  Halogenated  Open-chain  Deriv¬ 
atives.  IV.  Products  Formed  from  Halogen  Derivatives  of 
Muconic  Acid.  The  Constitution  of  Muconic  Acid.  Juan 
Pedige  Charles  Chandrasena  and  Christopher  Kelk  Ingold 
(T.,  1922,  121,  1306-1319). 

Synthesis  of  the  Poly  acetic  Acids  of  Methane.  VI. 
Methanetriacetic  Acid  and  its  Unstable  Esters.  Christopher 
Kelk  Ingold  and  Edward  Arthur  Perren  (T.,  1922, 121,  1414 — 
1420). 
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The  Action  of  Trimethylene  Chlorobromide  on  some 
Aliphatic  Ketones.  (Mlle)  Helene  Billon  [Compt.  rend., 
1922,  174,  1708 — 1711). — Haller  and  Bauer  have  shown  that  the 
sodium  derivatives  of  dialkylacetophenones  react  with  trimethylene 
chlorobromide  to  give  S-chloro -ketones  (cf.  A..  1911,  i,  651).  This 
is  now  shown  to  he  true  of  aliphatic  ketones.  The  resulting  chloro- 
compounds  react  with  dimethyl-  or  diethyl-amine  to  give  dimethyl- 
amino-  and  diethylamino-compounds  respectively.  The  compounds 
described  are  y-chloro-fiSS-trimethyl-heptan-y-one, 

CHMe2*CO*CMe2*CH2*CH2*CH2Cl} 

b.p.  120 — 122° /20  mm. ;  e-dimethylamino-fiSS-trimethylheptan-a-one , 
b.  p.  120°/22  mm.;  e-diethylamino-f3$<$-trimet}iylheptan-a-one,  b.  p. 
126f — 128° /20  mm. ;  y-chloro-fifi&S-tetramcthylheptan-y-one ,  h.  p. 
110 — 112°/12  mm, ;  e-dimethylamino-Pp§&-tetramethylheptan-a-one , 
b.  p.  126 — 138°/20  mm.  ;  y-chloro-yyee  -  teiramethyl  -  octan-S- one, 
b.  p.  124°/16  mm.,  rj-dimeihylamino-yyn-tetramethyloctan-^-one , 
b.  p.  138 — 140°/20  mm.  Under  similar  conditions,  pinacolin  does 
not  give  a  chloro-compound  but  a  ketone  which  is  apparently 

/CH2 

pivaloylcyclobuiane ,  CH2;  ^CH'COUMeg,  b.  p.  97°/17  mm. 

xch/  w.  g. 

The  Chlorohydrin  of  Mesityl  Oxide  and  its  Trans¬ 
formation  into  the  Chlorohydrin  of  Tetramethylglycerol. 

Pasture au  and  Henri  Bernard  [Compt.  rend.,  1922,  174,  1555 — 
1557). — Mesityl  oxide  reacts  with  a  mixture  of  calcium  hypochlorite 
and  boric  acid  to  give  its  chlorohydrin  [a-chloro-P-hydroxyisobutyl 
methyl  ketone ),  HO,CMe2*CHCl*COMe,  b.  p  81°/10  mm.,  and  this 
with  magnesium  methyl  iodide  gives  a  compound  which  on  decom¬ 
position  with  water  yields  tetramethylglycerol  chlorohydrin  ( y-chloro - 
P&-dihydroxy-fi$-dimethylpentane ),  HO*CMe2,CHCbCMe2*OH,  m.  p. 
60°.  W.  G. 

2:3:  6-Trimethyl  Glucose.  James  Colquhoun  Irvine  and 
Edmund  Langley  Hirst  (T.,  1922,  121,  1213 — 1223). 

The  Constitution  and  Rotatory  Powers  of  Mannitol  and 
Fructose  Complexes  Formed  in  Solutions  Containing  Boric 
Acid  and  Sodium  Hydroxide.  George  Van  Barneveld 
Gilmour  (T.,  1922,  121,  1333—1340). 

The  Action  of  Ozone  on  Pure  Solutions  of  Lactose.  C.  W. 

Schonebaum  (Rec.  trav.  chim.,  1922,  41,  422 — 424  ;  cf.  Annalen , 
1859,  110,  86). — It  has  been  stated  that  lactose  is  not  decomposed 
by  ozone.  The  author  finds  that  this  is  only  true  of  neutral  and 
acid  solutions  at  both  ordinary  temperatures  and  70°.  In  alkaline 
solution  of  0*1  N  concentration,  30%  of  the  lactose  is  decomposed 
after  three  hours’  ozonisation,  whilst  at  70°  rapid  neutralisation 
of  the  alkali  takes  place,  This  is  due  to  the  formation  of  formiG 

c  c* 
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acid,  the  primary  decomposition  product.  In  4iVP-alkali,  carbon 
dioxide  is  formed  after  one  hour ;  this  and  water  are  the  final  products 
of  ozonisation.  Ozone  of  low  concentration  was  used.  H.  J.  E. 

The  Colloidal  Nature  of  Saccharated  Iron.  C.  Mannich 
and  C.  A.  Rojahn  (Ber.  deut.  Pharm .  Ges.,  1922,  32,  158 — 166). — 
“  Saccharated  ”  iron  contains  the  metal  as  colloidal  ferric  hydroxide, 
and  is  in  no  sense  a  compound  of  sugar  and  iron.  It  gives  a  colloidal 
solution  in  water  in  consequence  of  the  sugar  and  the  alkali  which 
also  must  be  present.  That  none  of  the  sugar  is  chemically  com¬ 
bined  with  the  metal  appears  certain  from  the  fact  that  the  colloid 
isolated  by  dialysis,  by  ultra- filtration,  or  by  kataphoresis  contains 
an  amount  of  sugar  varying  according  to  the  method  adopted  from 
16’ 6  to  25’5%.  An  average  value  would  require  16  atoms  of  iron 
to  1  mol.  of  sugar,  which  is  a  remotely  improbable  combination. 
It  is  concluded,  therefore,  that  the  iron  is  present  entirely  as  colloidal 
hydroxide,  which  absorbs  a  certain  amount  of  both  sugar  and 
alkali.  The  solution  differs  from  dialysed  solution  of  iron  (Liquor 
Ferri  Dialysatus)  in  that  the  particles  are  negatively  charged 
in  the  former  and  positively  in  the  latter,  and  the  addition  of  4 — 8 
drops  of  this  to  5  c.c.  of  5%  solutions  of  saccharated  iron  results  in 
complete  flocculation.  A  similar  precipitation  of  the  iron  is  caused 
by  neutralising  the  alkali  with,  for  example,  acetic  acid  or  carbon 
dioxide  ;  like  many  other  colloids  it  is  absorbed  by  relatively 
small  quantities  of  charcoal,  and  a  colourless  filtrate  may  be 
obtained  in  which  iron  is  undetectable.  G.  F.  M. 

Alkaline  Copper  Oxide  Solutions  and  Copper  Oxide- 
Ammine-Cellulose  Solutions.  II.  Wilhelm  Traube  (Ber., 
1922,  55,  [U],  1899 — 1912). — In  a  previous  communication  (this  vol., 
i,  115),  the  action  between  copper  ethylenediamine  hydroxide  and 
glycerol  has  been  considered  to  take  place  in  accordance  with  the 
equations  :  2C2H502*CH2*0H  +  [Cu  (en)2](OH)2  2H20  + 

[Cu  (en)2](0*CH2*C2H502)2  and  [Cu  (en)2](0*CH2*C2H502)2  + 

Cu(OH)2  -  [Cu  (en)2][0*CH2*CH(0H)*CH2*0]2Cu  +  2H20.  It  is  also 
possible  that  the  following  equation  represents  the  change  : 
20H-CH2*CH(0H)-CH2-0H+2[Cu  (en)2](OH)2  = 

[Cu  (en)2](0*CH2*CH(0H)*CH2*0)2Cu+4H20-f  2  (en). 
The  second  possibility  is  now  shown  to  be  the  more  probable,  since 
the  reaction  occurs  with  liberation  of  considerable  amounts  of 
ethylenediamine  as  is  proved  by  the  ability  of  the  solution  to 
dissolve  silver  oxide.  The  isolation  of  the  compound 
[Cu  (en)2][0*CH2*CH(0H)*CH2'0]2Cu, 
in  an  almost  homogeneous  condition  is  now  described. 

The  conclusions  thus  drawn  in  the  studies  with  glycerol  can  be 
extended  to  other  polyhydroxy-substances,  notably  cellulose.  The 
ability  of  copper  oxide-ethylenediamine-cellulose  solutions  to  dis¬ 
solve  further  quantities  of  copper  oxide  depends  on  the  liberation 
of  ethylenediamine,  and  the  behaviour  of  Schweizer’s  solution  may 
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be  explained  similarly.  The  difference  between  the  behaviour  of 
the  copper  bases  towards  polyhydroxy-compounds  and  those  of  the 
metals  silver,  cobalt,  nickel,  zinc,  and  cadmium  is  accounted  for, 
since  only  the  former  is  able  to  form  complexes  in  which  the  metallic 
atom  is  fixed  directly  to  the  hydroxy-group  of  the  polyhydroxy- 
compound.  An  uncertainty,  however,  appears  to  exist  in  the  case 
of  cobalt,  since,  according  to  the  literature,  the  precipitation  of 
this  metal  from  its  solutions  as  hydroxide  by  means  of  alkali  is 
hindered  by  the  presence  of  glycerol  in  the  same  manner  as  is 
the  precipitation  of  copper  hydroxide  from  copper  solutions;  the 
exception  is  only  apparent,  however,  since  the  cobalt  hydroxide 
is  present  in  the  colloidal  state  (and  not  as  the  glycerate)  and  can 
be  precipitated  completely  by  barium  sulphate. 

Confirmation  of  the  results  obtained  with  copper  ammine  hydrox¬ 
ides  and  polyhydroxy-compounds  is  afforded  by  the  behaviour  of 
the  former  towards  biuret.  Copper  ethylenediamine  hydroxide 
and  biuret  give  the  compound  C8H22O4N10Cu2,H2O,  lustrous 
needles,  m.  p.  198°  (decomp.),  which  is  formed  in  accordance  with  the 
scheme  :  2C2H502N3+2[Cu(en)2](0H)2=[Cu(en)2](C2H302N3)2Cu+ 
4H20+2(en). 

It  has  been  assumed  that  the  solution  of  copper  hydroxide  in 
ammoniacal  glycerol  occurs  in  accordance  with  the  equation  : 
2C3H803+2Cu(0H)2+4NH3= 

Cu[CH2*0,CH(0H)*CH2*0]2[Cu  (NH3)4] +4H20. 

The  corresponding  derivative  from  biuret, 

[Cu(NH3)J[(C2H302N3)2Cu] 

has  been  analysed.  H.  W. 

Oxy cellulose.  Emil  Heuser  and  Fritz  Stockigt  ( Cellu - 
losechemie ,  1922,  3,  61 — >74). — The  formation  of  furfuraldehyde- 
yielding  groups  is  one  of  the  constitutional  characteristics  of 
oxycellulose.  The  quantity  of  furfuraldehyde  obtained  is  not 
large.  Whilst  well-purified  cotton  yielded  0*3%,  oxycellulose 
preparations  generally  yielded  less  than  1-0%.  Higher  yields  of 
furfuraldehyde  were  recorded  when  the  oxidation  was  carried  out 
by  chromic  acid  in  such  quantities  that  substantial  losses  of  cellulose 
were  incurred.  For  instance,  an  oxycellulose  prepared  by  chromic 
acid  with  a  yield  of  66%  gave  2T4%  of  furfuraldehyde,  and,  in 
an  extreme  case,  12-5%  of  oxycellulose  was  obtained  having  a 
furfuraldehyde  value  of  3-89%.  The  presence  of  carboxylic 
groups  in  oxycellulose  has  often  been  suggested,  but  definite  proof 
is  now'  afforded  by  the  observation  that  on  distillation  wdth  12% 
hydrochloric  acid,  oxycellulose  yields  small  quantities  of  carbon 
dioxide.  The  carboxyl  value  of  oxycellulose  has  been  estimated 
by  Lefevre’s  method  for  the  estimation  of  glycuronic  acid  ;  the 
values  obtained  v7ere  generally  less  than  1*0%,  but  in  the  case  of 
highly  oxidised  chromic  acid  oxycellulose  values  up  to  1*32%  were 
obtained.  On  hydrolysis  with  1%  sulphuric  acid  under  pressure, 
oxycellulose  gave  a  residue  of  hydrocellulose  with  low  furfuralde- 
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hyde  and  carboxyl  values,  and  a  solution  containing  the  character¬ 
istic  oxidised  component.  This  substance  yielded  a  barium  salt 
having  many  of  the  characteristic  properties  of  barium  glycuronate, 
but  differing  from  that  salt  in  its  barium  content.  On  complete 
hydrolysis  by  Willstatter’s  method,  oxycellulose  yielded  a  solution 
having  a  dextrose  value  about  10%  lower  than  that  obtained 
from  cellulose  and  hydrocellulose;  the  residue  from  the  digestion 
of  oxycellulose  with  dilute  sulphuric  acid  gave  the  normal  dextrose 
value  of  hydrocellulose.  Hence  it  is  concluded  that  oxycellulose, 
prepared  as  a  residue  from  the  action  of  oxidising  agents  on  cellulose, 
consists  for  the  major  part  of  cellulose  in  which  there  exists,  either 
as  a  mixture  or  in  combination,  a  small  quantity  of  an  inter¬ 
mediate  complex,  formed  of  a  combination  of  cellulose  with  an 
oxidation  product.  This  oxidation  product  has  the  characters 
of  an  aldehyde-carboxylic  acid,  and  is  probably  derived  either 
from  a  terminal  alcoholic  group  of  a  cellobiose  residue  or  from  an 
aldehyde  group  developed  by  hydrolysis.  J.  E.  B. 


New  Diamine  Compounds.  Peter  Bergell  (Z.  physiol. 
Chem.y  1922,  120,  220 — 226). — The  following  compounds  were 
prepared  by  the  interaction  of  the  respective  bases  and  acid  chlorides : 
Di-oL-bromopropionylpentamethylenediamine, 

CH2(CH2-CH2-NH*CO-CHMeBr)2, 

crystallises  in  radiating  needles  arranged  spherically,  m.  p.  135 — 
136°.  Di-oc-bromoisohexoylpentamethylenediamine> 

CH2(CH2*CH2*NH*CO*CHBr*CH2*CHMe2)2, 
crystallises  in  leaflets,  m.  p.  127 — >128°.  Di^-naphthalenesulphonyl - 
pentam,ethylenediamine ,  CH2(CH2*CH2,NH,S02#C3 ;,H7)2,  crystallises 
in  lustrous  leaflets,  m.  p.  147—149°.  $-N  aphthalenesulphonyl- 

piperidine}  CioH7*S02*N<^q^2#q^2^)CH2,  is  a  silky  wdiite  precipi¬ 
tate,  m.  p.  133—134°.  Dinaphthalenesidphonylpiperazine , 

c10h7-so2-n<(^2;^\n.So2.c10h7) 

2  2' 

is  an  indistinctly  microcrystalline  precipitate.  S.  S.  Z. 


Betaines.  I.  Theory  of  Betaines.  Paul  P.  Pfeiffer  ( Ber ., 
1922,  55,  [B],  1762 — 1769). — It  is  customary  to  ascribe  a  cyclic 
structure  to  the  betaines,  which,  however,  do  not  obey  the  usual 
stereochemical  law's  of  ring  closure.  This  is  particularly  noticeable 
with  the  betaines  of  the  aromatic  series  in  which  compounds 
derived  from  p-  and  m-  as  well  as  those  derived  from  o-aminobenzoic 
acid  are  knowm.  Since,  howuver,  the  entire  chemical  behaviour 
of  the  betaines  causes  them  to  be  regarded  as  intramolecular 
quaternary  ammonium  salts,  it  is  reasonable  to  apply  to  them  the 
recent  ideas  on  the  constitution  of  salts  as  deduced  by  Debye 
and  Scherrer,  and  to  consider  that  positive  and  negative  ionic 
charges  are  located  in  the  molecule  which  may  be  formulated, 
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-OOC — R — NMe3  .  The  sole  difference  in  the  structure  of 
sodium  chloride  and  betaine  is  that  the  ions  are  separated  in  the 
former  and  united  by  a  chain  of  atoms  in  the  latter.  The  formation 
of  a  betaine  has,  in  principle,  no  connexion  with  ring  closure  ;  the 
electric  polar  charges  attract  one  another,  but  the  extent  to  which 
they  actually  approach  one  another  depends  on  the  configuration 
of  the  molecule.  With  para -betaines  the  Jra?is-configuration  of 
the  molecule  inhibits  the  approach  of  the  groups,  COO~  and  NMe3+, 
and  ring  closure  does  not  occur.  This  is  true  also  of  the  meta¬ 
compounds.  With  the  ortho -products,  on  the  other  hand,  ring 
closure  is  possible.  The  views  thus  put  forward  for  the  betaines 
are  applicable  to  the  amino-acids. 

The  crystals  of  amino-acids  or  betaines  are  not  exactly  similar 
to  those  of  salts  or  organic  compounds.  It  must  be  assumed  that 
in  them,  as  in  ordinary  organic  substances,  the  molecular  lattice 
structure  is  pronounced,  but  between  the  single  molecules,  in 
accordance  with  their  bipolar  nature,  strong  electrostatic  forces 
are  operative  such  as  only  occur  otherwise  in  ionic  lattices.  It 
may  therefore  be  stated  that  the  amino -acids  and  betaines  form 
molecular  lattices  with  the  general  character  of  ionic  lattices. 
An  explanation  is  thereby  afforded  of  the  extremely  high  melting 
or  decomposition  points  of  these  substances  which  are  otherwise 
not  related  to  their  molecular  complexity.  The  sparing  solubility 
in  organic  media  likewise  receives  an  explanation. 

Similar  stereochemical  difficulties  arise  in  the  elucidation  of  the 
constitution  of  salts  of  dibasic  organic  acids  with  bivalent  metals. 

The  co-ordination  formula?,  for  example,  £qC  —  R  —  Cq J  Ca++, 

are  probably  to  be  assigned  to  them,  a  normal  ring  not  being 
present.  H.  W. 


Transformation  of  Alkylated  Malonic  Acids  into  a- Amino- 
acids.  II.  Syntheses  of  p-Phenyl-a-alanine  and  of  a-Amino- 
n-butyric  Acid.  Theodor  Curtius  and  Wilhelm  Sieber  (Ber., 
1922,  55,  [B],  1543—1558  ;  cf.  Curtius  and  Sieber,  A.,  1921,  i, 
653). — It  has  been  shown  previously  that  potassium  hydrazido- 
malonate  is  convertible  into  glycine  in  accordance  with  the  scheme  : 
C02K-CH2*C0*ISrH-NH2— >  C02H-CH2*C0dST3-A2->  [C02H-CH2-N:C0] 
NH2*CH2*C02H  +  C02.  Since  also  it  was  found  that  the 
yield  of  a- alanine  from  methylmalonazidic  acid  is  better  than 
that  of  glycine  from  the  lower  homologue,  the  possibility  of  the 
peculiar  applicability  of  the  process  to  the  more  highly  substituted 
acids  has  been  examined.  In  this  respect,  the  results  are  somewhat 
disappointing,  since  ethylmalonazidic  acid  is  extensively  hydro¬ 
lysed  by  boiling  water  to  hydrazoic  acid  and  ethylmalonic  acid 
whereas  benzylmalonazidic  acid  is  insoluble  in  water  and  remains 
unaffected.  In  boiling  ethereal  solution,  ethyl-  and  benzylmalon¬ 
azidic  acids  are  converted  into  the  corresponding  carboxylic 
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anhydrides,  CH2R*CH<^  |  (R=Ph  or  Me),  diketopiperazines, 

xNH*CO 

00 

CHR<^^^^jqXCHR,  and  complex  anhydrides,  ^R’CH<^  | 

all  of  which  are  hydrolysed  by  concentrated  hydrochloric  acid 
under  pressure  with  quantitative  production  of  the  hydrochlorides 
of  the  simple  amino- acids. 

When  solutions  of  the  azidic  acids  in  indifferent  media  are  boiled, 
explosions  occasionally  take  place  without  any  apparent  cause,  as, 
for  example,  in  dilute  ethereal  solutions  from  which  solid  has  not 
separated.  The  conversion  of  the  acids  into  the  corresponding 
urethanes  is  therefore  effected  by  the  addition  of  absolute  ethyl 
alcohol  to  the  dry  ethereal  solution  and  subsequent  slow  distillation 
of  the  ether.  The  urethanes  are  thus  obtained  as  oily  liquids  which 
generally  contain  small  amounts  of  the  corresponding  polymolecular 
anhydride,  and,  less  frequently,  of  the  diketopiperazine  derivative. 
The  crude  product  is  directly  converted  into  the  amino -acid  hydro¬ 
chloride  by  treatment  with  hydrochloric  acid  in  sealed  tubes.  The 
success  of  these  methods  of  synthesising  amino-acids  depends 
greatly  on  the  purity  of  the  initial  materials  and  the  reagents. 

The  conditions  have  been  established  under  which  ethyl  benzyl- 
malonate  is  transformed  almost  quantitatively  by  alcoholic 
potassium  hydroxide  solution  into  potassium  ethyl  benzylmalonate. 
The  latter  is  converted  by  anhydrous  hydrazine  in  absolute  alcoholic 
solution  into  potassium  benzylmalonhydrazidate , 

C02K-CH(C0-NH-NH2)*CH2Ph, 

anisotropic  ^platelets  ;  the  corresponding  acid  crystallises  in 
small  prisms,  m.  p.  163°,  and  gives  the  benzylidene  derivative, 
C02H'CH(C0'NH'N!CHPh)*CH2Ph,  rectangular,  anisotropic  plate¬ 
lets,  m.  p.  152°  (decomp.).  Benzylmalonazidic  acid, 

C02H-CH(C0-N3)-CH2Ph, 

is  a  heavy,  yellow  liquid  which  could  not  be  caused  to  solidify. 
It  is  converted  in  ^boiling  ethereal  solution  into  phenylalanine- 
N- carboxylic  anhydride,  m.  p.  127 — 128°  (decomp.)  [the  consti¬ 
tution  of  which  is  established  by  the  observation  that  it  is  con¬ 
verted  by  cold  aniline  into  carbon  dioxide  and  phenylalanineanilide, 
CH2Ph*CH(NH2)*CO*NHPh,  small,  thin,  feebly  anisotropic  prisms, 
m.  p.  160 — 161°],  polymolecular  phenylalanine  anhydride  and  2  :  5- 
diketo-3  :  6-dibenzylpiperazine.  Phenylalanine  hydrochloride  erys- 
talises  in  anisotropic  prisms,  m.  p.  234 — 235°.  Benzylmalonazidie 
acid  decomposes  in  boiling  chloroform  with  the  production  of  some¬ 
what  ill-defined  products  which  are  convertible  into  phenylalanine 
hydrochloride. 

Ethylcarbonatophenylalanine  and  methylcarbonatophenylalanine 
could  only  be  obtained  as  liquids  which  could  not  be  caused  to 
solidify  or  distilled  without  decomposition. 

Potassium  ethyl  ethylmalonate  is  transformed  into  potassium 
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ethyl  malonhydrazidate,  a  very  hygroscopic,  crystalline  mass ; 
the  benzylidene  compound  of  the  corresponding  free  acid, 
CHEt(CO*NH'N.*CHPh)-C02H,  prisms,  m.  p.  144°  (decomp.),  is  des¬ 
cribed.  Diazotisation  of  the  hydrazidic  acid  leads  to  the  formation 
of  a  substance ,  colourless,  slender  needles,  m.  p.  82 — 83°,  which  has 
not  been  investigated  completely  and  ethylmalonazidic  acid ,  a  pale 
yellow  liquid.  Decomposition  of  the  latter  in  boiling  ethereal 
solution  leads  to  the  production  of  ethylmalonic  acid  and  the 


carboxylic 


anhydride ,  CHEt 


/COO 

C'  |  ,  m.  p.  113°  (decomp.),  which 
xNH-CO 


is  converted  by  warm  alcohol  into  'polymolecular  cn-amino-n-butyric 

r  i 

anhydride ,  CHEt^  ,  m.  p.  above  300°  after  becoming  brown 

L 


at  about  250°.  u-Aminobutyric  acid  hydrochloride  crystallises  in 
coarse,  anisotropic  prisms,  m.  p.  182°. 

Methylcarbonato-cc-amino-n-butyric  acid ,  C02Me*NH*CHEt*C02H, 
is  obtained  as  a  liquid  which  cannot  be  caused  to  solidify  or  distilled 
without  decomposition  by  the  action  of  a  mixture  of  methyl  alcohol 
and  ether  on  ethylmalonazidic  acid ;  it  is  transformed  by  concen¬ 
trated  hydrochloric  acid  into  a-aminobutyric  acid  hydrochloride. 

Ethyl  a-amino-ft-butyrate  hydrochloride  has  m.  p.  142°.  H.  W. 


The  Synthetic  Preparation  of  Carbamide  from  Ammonia. 

C.  Matignon  and  M.  Frejacques  (Ann.  Chim.,  1922,  [ix],  17,  257 — 
304). — A  more  detailed  account  of  work  already  published  (A., 
1920,  ii,  250  ;  1921,  ii,  33  ;  this  vol.,  ii,  272,  445).  W.  G. 

Semicarbazide  Hydrochloride.  Hideo  Ochi  (Japan  Pat., 
39219). — Semicarbazide  hydrochloride  is  prepared  from  nitro- 
carbamide  by  electrolytic  reduction.  As  catholyte  a  mixture  of  nitro- 
carbamide  and  ten  times  the  quantity  of  10%  hydrochloric  acid  is 
used  and  as  anodal  solution,  25%  sulphuric  acid.  As  a  cathode,  a 
lead  cylinder  is  used  and  a  spiral  of  lead  tube  as  an  anode,  separated 
by  means  of  a  porous  cell.  The  reaction  is  conducted  at  0 — -5°, 
using  a  current  of  1  ampere  per  sq.  dcm.  and  4  volts.  The  product 
is  obtained  by  evaporation  of  the  catholyte  in  a  vacuum.  K.  K. 


Products  of  Polymerisation  of  Hydrocyanic  Acid. 

E.  Griszkiewicz-Trochimowski  (Roczniki  Chemji ,  1921,  1, 
468 — 478). — The  constitution  NH2’CH(CN)2  has  been  suggested 
for  the  trimeride  of  hydrocyanic  acid.  In  order  to  verify  the 
presence  of  the  amino -group,  two  reactions  were  investigated, 
namely,  condensation  with  aldehydes  and  the  action  of  nitrous 
acid.  The  first  reaction  followed  the  course  expected,  and  the 
following  compounds  were  obtained.  With  salic ylaldehyde,  the 
salicylidene  derivative,  CH(CN)2,NICH*C6H4,OH,  yellowish-green 
needles,  m.  p.  about  235°  (decomp.).  With  anisaldehyde,  the 
anisylidene  derivative,  CH(CN)2*N;CH*C6H4*OMe.  With  benzalde- 
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hyde,  the  benzylidene  derivative,  CH(CN)2vNICHPh,  brown  plates, 
m.  p.  190°  (decomp.).  A  benzoyl  derivative  of  the  trimeride  was 
also  prepared,  brown  plates,  m.  p.  220°  (decomp.),  together  with 
its  unstable  hydrochloride . 

The  results  with  nitrous  acid  were  not  those  expected;  it  was 
thought  that  a  diazo-compound  would  be  formed,  from  which 
tartaric  acid  could  be  obtained  by  the  following  reaction  : — 

ch(GN)2-nh2->ch(0]st)2*n:n-oh-> 

(CN)2CH-0H~>[CH(0H)*C02H]2. 
The  product  of  the  reaction  does  not,  however,  decompose  on 
boiling ;  it  is  obtained  from  the  solution  in  orange  prisms,  m.  p. 
about  145°,  and  is  shown  to  be  4  :  5-dicyano-l  :  2  :  3 -triazole.  On 
sublimation  at  140°,  this  is  obtained  in  a  colourless  modification, 

,  .  .  .  /n:ocn  . 

for  which  the  constitution  i  is  suggested. 

\n:c-cn  66 


The  silver,  copper,  barium,  potassium,  and  ammonium  salts  of 
the  dicyanotriazole  were  prepared,  also  its  1  -methyl  derivative, 
m.  p.  57*5 — 58*5°. 

On  hydrolysis  with  hydrochloric  acid,  the  4 -amide  of  1:2:3- 
triazole-4  :  5-diearboxylic  acid  is  produced,  m.  p.  275°.  By  passing 
hydrogen  chloride  through  an  ethereal  solution  of  the  substance, 
the  ethyl  ester  of  4-cyano-l  :  2  :  3 -triazole- 5 -carboxylic  acid  is 
obtained,  m.  p.  114 — 115°,  whence  the  acid ,  m.  p.  225 — 226°,  is 
obtained,  and  from  this  by  hydrolysis  with  sulphuric  acid  the 
4  :  5-dicarboxylic  acid,  m.  p.  195 — 196°,  is  produced. 

It  is  suggested  that  the  dicyanotriazole  may  be  produced  from 
the  nitrous  acid  by  condensation  of  a  diazotised  molecule  of  it 
with  an  undiazotised  one.  The  results  both  with  aldehydes  and 
with  nitrous  acid,  therefore,  support  the  view  that  the  trimeride 
of  hydrocyanic  acid  is  CH(CN)2*NH2.  R.  T. 


Equilibrium  in  the  System  Ammonia-Mercuric  Cyanide. 

S.  R.  Brinkley  ( J .  Amer.  Chem.  Soc.,  1922,  44,  1210 — 1216). — 
The  vapour  pressures  of  ammonia  in  the  binary  system  ammonia- 
mercuric  cyanide  have  been  determined  at  0°  over  a  range  from 
370  mm.  to  1600  mm.,  and  in  the  ternary  system,  ammonia- 
water-mercury  cyanide  the  solubility  curve  has  been  determined 
at  the  same  temperature.  It  is  shown  that  the  vapour  pressures 
of  the  solutions  are  far  below  those  required  by  Raoult’s  law. 
The  solid  products,  Hg(CN)2,NH3  and  Hg(CN)2,2NH3,  have  been 
isolated  and  have  been  shown  to  be  the  only  additive  compounds 
between  these  two  components  at  0°.  J.  F.  S. 

The  Solubility  of  Potassium  Ferrocyanide.  Reece  H. 
Vallance  (Chem.  News,  1922,125,  7). — The  solubility  of  potassium 
ferrocyanide  at  temperatures  up  to  30°  has  been  determined  with 
the  following  results  expressed  in  grams  per  100  grams  of  saturated 
solution:  10*4°,  17-541;  13-8°,  19*067;  16-9°,  20*862;  20*4°, 

21*953;  23*1°,  23*074;  25*0°,  23*971.  Determinations  by  previous 
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workers  have  given  widely  varying  results.  Evidence  was  obtained 
of  a  transition  point  in  the  neighbourhood  of  18°.  G.  F.  M. 

Thermochemical  Researches  on  Oximes.  II.  The 
Stereoisomeric  Ethyl  Esters  of  Oximinoacetoacetic  Acid. 

Alicja  Dorabialska  ( Roczniki  Chemji ,  1921, 1,  448 — 467). — Ethyl 
oximinoacetoacetate  has  been  described  by  Jovitschitsch  (A.,  1896, 
i,  82),  who  states  that  it  may  exist  in  two  forms,  both  oils.  The 
(3-form,  according  to  him,  differs  from  the  a-,  in  that  its  sodium 
hydroxide  solution  on  acidification  evolves  carbon  dioxide.  The 
conversion  is  stated  by  him  to  be  effected  by  the  action  of  nitrous 
and  sulphuric  acids  on  the  ester.  Bouveault  and  Wahl  (A.,  1905, 
i,  506),  however,  only  obtained  one  form,  m.  p.  56°,  and  the  author 
finds  that  no  conversion  is  effected  by  their  method.  The  a-isomeride 
is  prepared  in  various  ways,  including  a  hitherto  undescribed 
method,  whereby  it  is  obtained  from  nitrosyl  chloride  and  aeeto- 
acetic  acid  ester.  The  purest  form  has  m.  p.  56*7°.  A  monohydrate, 
m.  p.  45°,  is  obtained  in  rhombic  plates,  and  from  analyses  of  the 
compound  m.  p.  56*7°  it  is  concluded  that  it  contains  at  least 
28*7%  of  the  hydrate,  which  can  be  isomorphous  with  it,  and  has 
the  same  space  structure.  It  is  found  that  if  the  a-isomeride  be 
left  in  strongly  acid  solution,  and  this  is  extracted  with  ether,  a  new 
modification  is  obtained,  m.  p.  49°.  This  is  the  (3-ester,  mixed  with, 
at  the  very  least,  19%  of  the  a-form.  On  solution  in  alkalis  and 
reprecipitation,  the  a-form  is  regenerated.  Attempts  to  produce  a 
hydrochloride  failed.  Both  forms  were  examined  thermochemi- 
cally.  The  reactions  studied  were  the  formation  of  the  sodium  salt 
of  both  forms,  from  solutions  and  from  the  solid  esters.  Further,  the 
heat  of  reaction  with  hydrochloric  acid  in  ether  solution,  gHC1,  was 
measured,  and  that  of  the  solution  of  the  oximes  in  water  (S). 
The  following  values  were  obtained  for  the  a-ester  :  q  8*85,  gHC12*86, 
Q  4*83,  and  S  —  3*77,  and  for  the  mixed  a(3-ester  :  gHci  4*96,  Q  6*14, 
and  $  —  3*70.  The  heat  of  formation  of  the  sodium  salt  is,  for 
solutions  of  the  esters,  given  by  q,  and  with  solid  esters  by  Q,  all 
figures  being  given  in  calories  per  millimole. 

For  the  (3-ester,  q  is  calculated  to  be  6*72,  whilst  for  the  mono¬ 
hydrate  it  is  8*77.  The  degree  of  hydrolysis  of  the  sodium  salt 
is  found  to  be  zero.  The  heat  of  reaction  of  the  ester  with  a 
solution  of  nitrosyl  chloride  in  toluene  is  31*77  cal.  per  millimole. 

R.  T. 

The  Variation  of  Refractive  Index  and  Density  of 
Benzene  with  Temperature.  William  Bayley  Parker  and 
Gartha  Thompson  (T.,  1922,  121,  1341 — 1343). 

Equilibrium  in  Liquid  Mixtures  of  Ammonia  and 
Xylene.  Charles  A.  Kraus  and  Edward  H.  Zeitpuchs  (J. 
Amer.  Chem.  Soc>,  1922,  44,  1249 — 1260). — The  total  vapour 
pressure  of  liquid  mixtures  of  ammonia  and  m-xvlene  has  been 
determined  for  the  entire  range  of  compositions  at  8°,  10°,  12°,  14°, 
15°,  17°,  and  20°.  Mixtures  of  liquid  ammonia  and  m-xylene 
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exhibit  a  critical  end-point  at  14-7°  at  a  pressure  of  6*85  atm.  and  a 
composition  of  8.1*4  mol.%  of  ammonia.  The  composition  of  the 
liquid  phases  in  equilibrium  with  each  other  in  the  three-phase 
system  has  been  determined  at  all  the  temperatures  mentioned 
above  and  at  —  33-5°.  At  lower  temperatures,  the  percentage  of 
ammonia  in  the  phase  rich  in  xylene  decreases  very  rapidly  with  the 
temperature.  J.  F.  S. 

The  Chlorination  of  Benzyl  Chloride.  S.  C.  J.  Olivier 
(Rec.  trav .  chirn .,  1922,  41,  419 — 421 ;  cf.  Beilstein  and  Kuhlberg, 
Annalen ,  1868,  146,  320). — The  preparation  of  p-chlorobenzyl 
chloride  by  chlorination  of  benzyl  chloride  in  presence  of  iodine  is 
unsatisfactory,  as,  in  addition  to  iodine  derivatives  which  are 
difficult  to  separate,  considerable  quantities  of  the  ortho-  and  traces 
of  the  meta-isomeride  are  also  obtained.  The  product  is  not 
identical,  as  stated,  with  that  obtained  by  chlorination  of  boiling 
p-chlorotoluene.  H.  J.  E. 

Nitrotoluenes.  VIII.  Binary  Systems  of  m-Nitro- 
toluene  with  another  Nitrotoluene.  James  M.  Bell  and 
Joseph  L.  McEwen.  (J.  Ind.  Eng.  Chem.,  1922,  14,  536 — 537; 
cf.  A.,  1921,  i,  234,  330). — Freezing-point  curves  have  been 
constructed  for  binary  mixtures  of  m-nitro toluene  with  o-  and 
p-nitrotoluene,  respectively.  In  the  system  m-nitrotoluene-p- 
nitrotoluene  a  single  eutectic  exists  at  —  2*8°  corresponding  with 
37%  of  the  para-constituent,  whilst  in  the  system  ra-nitrotoluene-o- 
nitrotoluene  the  eutectic  lies  at  —  31*65°  and  corresponds  with  48% 
of  the  meta- constituent.  In  the  latter  case,  a  metastable  curve  is 
indicated  which  would  have  a  eutectic  at  about  —39°,  corresponding 
with  about  46%  of  the  meta- constituent.  J.  F.  S. 

Organic  Radicles  with  Quadrivalent  Nitrogen.  III. 

Heinrich  Wieland  and  Fritz  Kogl  ( Ber .,  1922,  55,  [B\  1798 — 
1803). — An  extension  of  the  work  of  Wieland  and  Both  (A.,  1920, 
i,  304). 

Di-p-tolylnitric  oxide  has  been  shown  to  yield  a  pale  yellow, 
unstable,  crystalline,  additive  compound  with  nitric  oxide;  this 
is  now  identified  as  di-p-tolylnitroamine,  (C6H4Me)2N*NO,  since  it 
is  converted  by  hydrogen  in  the  presence  of  palladium  black  into 
ammonia  and  di-p-tolylamine. 

Diphenyl-nitrogen  oxide  reacts  with  tetra-p-anisylhydrazine  in 
absolute  ethereal  solution,  with  the  formation  of  di-p-anisylnitrogen 
oxide,  m.  p.  161°.  The  reaction  probably  occurs  in  accordance  with 

the  scheme:  0:NPh2-N(C6H4*0Me)2 - >  NPh2-NCO)(C6H4*OMe)2 

- >  NPh  2 + 0  :N(C  6H4*OMe)  2. 

Attempts  to  prepare  the  hydro xylamine,  NMe2*C6H4*NPh*OH, 
did  not  lead  to  the  desired  result,  since  the  bulk  of  the  p-nitrosodi- 
methylaniline  was  recovered  unchanged  after  the  action  of  mag¬ 
nesium  phenyl  bromide  on  this  substance;  pp'-azodimethylaniline, 
m.  p.  263°,  was  also  produced  in  small  amount. 
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~N-Phenyl-N-ip-tolylhydroxylamine,  C6H4Me*NPh#OH,  colourless, 
lustrous  needles,  m.  p.  65 — 66°  (decomp.),  is  prepared  by  the  action 
of  magnesium  phenyl  bromide  on  nitrosotoluene.  It  is  reduced  by 
tin  and  hydrochloric  acid  to  phenyl-p-tolylamine,  Phenyl-^-tolyl - 
nitrogen  oxide  appears  to  be  formed  when  an  absolute  ethereal 
solution  of  the  hydroxylamine  is  treated  with  silver  oxide  and 
ignited  sodium  sulphate  at  —5°;  the  garnet-red  crystals  are,  how¬ 
ever,  so  unstable  that  they  could  not  be  analysed. 

Attempts  have  been  made  to  apply  the  reactions  characteristic 
of  diarylnitrogen  oxides  to  sodium  nitrosodisulphonate  (Fremy’s 
salt),  (SOoNaj2NIO,  which  appears  to  contain  quadrivalent 
nitrogen.  Its  solution  in  water  is  rapidly  decolorised  by  nitric 

oxide  with  formation  of  nitrous  acid  :  0IN(S03Na)2*N!0 - — > 

N(S03Na)2*0H+H0*N0,  but  reaction  only  occurs  in  the  presence 
of  a  trace  of  acid.  Fremy’s  salt  is  reduced  by  phenylhydrazine 
to  nitrogen  (evolved  from  the  hydrazine)  and  hydroxylamine 
disulphonate. 

p-Nitroso-A-diphenylhydroxylamine  cannot  be  dehydrogenated 
to  the  corresponding  diarylnitrogen  oxide;  since  inhibition  is  not 
caused  by  the  presence  of  the  nitroso- group,  it  is  probable  that  the 
substance  has  the  constitution  OH,N!C6H4INPhIO  instead  of  the 
usually  accepted  NO-C6H4‘NPh-OH.  H.  W. 

Naphthalenesulphonic  Acids.  IV.  Solubilities  of  some 
Amine  Salts  of  Naphthalenesulphonic  Acids.  H.  Wales  (J. 
Ind.Eng.Chem.,  1922, 14, 317 — 318). — The  solubilities  of  salts  formed 
by  different  naphthalenesulphonic  acids  with  a-  and  (3-naphthyl- 
amine  were  investigated.  As  hydrolysis  occurs  in  some  cases  with 
water,  A/ 100 -hydrochloric  acid  was  used  as  solvent,  the  acid  of 
this  strength  having  no  influence  on  the  solubility.  Of  the  di- 
sulphonates,  the  1  :  5-a-naphthylamine  salt,  and  the  2  :  6- (3-naphthyl  - 
amine  salt  are  least  soluble.  As  a  general  rule,  the  more  symmetrical 
a  salt,  the  lower  is  its  solubility.  The  solubility  curve  of  a-naphthyl- 
amine  naphthalene- (3-sulphonate  shows  an  allotropic  change  at 
54°,  and  that  of  the  corresponding  a-sulphonate  at  66°.  A  com¬ 
plete  series  of  solubilities  as  determined  between  25°  and  98°  is 
tabulated.  C.  I. 

Catalytic  Hydrogenations  under  Pressure  in  the  Presence 
of  Nickel  Salts.  I.  Indene  and  Acenaphthene.  Julius 
von  Braun  and  Georg  Kirschbaum  (Ber.,  1922,  55,  [5],  1680 — 
1686). — The  method  adopted  is  essentially  that  due  to  Schroeter 
(this  vol.,  i,  122),  hydrogenation  being  effected  under  a  pressure  of 
10 — 15  atmospheres  at  a  suitable  temperature  in  an  autoclave 
provided  with  stirring  gear  and  in  the  presence  of  a  nickel  catalyst. 
At  200°,  indene  is  very  readily  transformed  into  hydrindene,  b.  p. 
176°,  the  yields  being  theoretical.  At  210°,  technical  acenaphthene 
which  has  been  purified  by  a  single  crystallisation  from  alcohol  is 
rapidly  and  quantitatively  reduced  to  tetrahydroacenaphthene 
[tetraphthene],  b.  p.  115°/12  mm.  The  latter  hydrocarbon  is  dis- 
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tinguished  from  hydrindene  and  tetrahydronaphthalene  by  its 
ready  susceptibility  to  oxidising  agents.  Whereas  it  is  stable  when 
preserved  in  closed  vessels  and  becomes  coloured  merely  pale  yellow 
by  exposure  to  air,  it  behaves  towards  permanganate  as  an  un¬ 
saturated  compound.  For  this  reason,  its  smooth  nitration  has  not 
yet  been  accomplished.  Tetrahydroacenaphthene  is  converted  by 
acetyl  chloride  and  aluminium  chloride  in  the  presence  of  carbon 
disulphide  into  5-acetyltetrahydroacenaphthene}  a  colourless  liquid, 
b.  p.  180 — 181°/13  mm.,  which  is  oxidised  by  dilute  nitric  acid  to 
benzene- 1  :  2  :  3  :  4-tetracarboxylic  acid.  The  conclusive  proof  that 
the  acetyl  group  enters  the  molecule  in  position  5  is  deduced  from 
a  study  of  its  dehydrogenation  (von  Braun,  Hahn,  and  Seemann, 
following  abstract).  The  compound  gives  a  semicarbazone ,  m.  p. 
240 — 241°,  and  an  oxime ,  m.  p.  148°. 

The  treatment  of  tetrahydroacenaphthene  with  sulphuric  acid 
at  temperatures  between  0°  and  80°  or  higher  leads  mainly  to  the 
production  of  tetrahydroacenaphtheneA-sulphonicacid ,  leaflets,  m.  p. 
104 — 105°  ;  the  sodium ,  calcium ,  and  lead  salts  are  described.  The 
corresponding  chloride ,  glassy  needles,  m.  p.  69 — 70°,  amide ,  m.  p. 
154°,  and  anilide ,  m.  p.  170°,  are  described.  Reduction  of  the 
sulphonyl  chloride  by  zinc  dust  in  the  presence  of  ether  leads  to  the 
formation  of  tetrahydroacenaphthene-^-sulphinic  acid>  cubes,  m.  p. 
102 — 103°.  Zinc  dust  and  sulphuric  acid  reduce  the  sulphonyl 
chloride  to  4 -thioltetrahydroacenaphthene,  b.  p.  167 — 169°/12  mm. ; 
the  corresponding  methyl  ether ,  b.  p.  180 — 182°/ 10  mm.,  and 
disulphide ,  m.  p.  129°,  are  described.  Sodium  tetrahydroace¬ 
naphthene- 4- sulphonate  is  transformed  with  some  difficulty  and  in 
poor  yield  by  molten  potassium  hydroxide  into  4 -hydroxytetra- 
hydroacenaphthene ,  m.  p.  98 — 99°.  H.  W. 

Benzopolym ethylene  Compounds.  III.  Dehydrogenation 
of  Tetrahydronaphthalene,  Hydrindene  and  Tetrahydroace¬ 
naphthene  [Tetraphthene]  Derivatives.  Julius  von  Braun, 
Erich  Hahn  and  Jon  Seemann  ( Ber .,  1922,  55,  [B].  1687 — 1700).— 
The  processes  of  substitution  in  the  aromatic  portion  of  tetra¬ 
hydronaphthalene  and  of  naphthalene  follow  different  laws.  In 
the  former  case,  nitration,  bromination,  chlorination,  etc.,  lead  to 
a  mixture  of  ar-a-  and  ar- (3 -derivatives  which  frequently  are  readily 
separable  from  one  another,  whereas  a- derivatives  are  formed  from 
naphthalene,  and  the  corresponding  (3-compounds  can  often  only 
be  prepared  by  circuitous  methods.  Since,  however,  tetrahydro¬ 
naphthalene  is  readily  re-converted  into  naphthalene,  it  appeared 
possible  that  a  ready  method  of  preparing  otherwise  difficultly 
accessible  naphthalene  compounds  might  be  opened  up  through 
the  tetrahydro-compounds.  In  a  number  of  cases  it  is  now  showrn 
that  the  dehydrogenation  of  the  tetrahydronaphthalene  derivatives 
can  be  effected  smoothly.  Unfortunately,  a  similar  process  does 
not  appear  to  be  applicable  to  hydrindene  and  its  derivatives, 
since  these  substances  are  unaffected  by  mild  treatment  and  the 
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molecule  is  extensively  decomposed  in  circumstances  which  are 
sufficiently  drastic  to  induce  reaction.  On  the  other  hand,  tetra- 
hydroacenaphthene  is  readily  dehydrogenated,  yielding,  according 
to  circumstances,  acenaphthene  or  acenaphthylene. 

P-Ethyltetrahydronaphthalene  is  decomposed  when  distilled  in 
an  atmosphere  of  carbon  dioxide  through  a  tube  (empty  or  filled 
with  pumice  coated  with  lead  oxide)  at  650°  into  B-ethylnaphthalene, 
b.  p.  251 — 252°/atmospheric  pressure ;  at  600°  very  little  action 
occurs,  whereas  at  700°  the  ethyl  group  is  also  eliminated  and 
naphthalene  is  formed.  Similar  observations  are  made  with 
(3-tetrahydronaphthyl  methyl  ketone,  the  optimum  temperature 
for  the  conversion  of  v7hich  into  (3- naphthyl  methyl  ketone  is  680 — 
700°.  The  pure  ketone  has  m.  p.  53 — 54°  and  gives  an  oxime, 
m.  p.  143 — 144°,  a  semicarbazone ,  m.  p.  230°,  and  a  phenylhydrazone, 
m.  p.  176—177°. 

Tetrahydronaphthyl  methyl  ketone  condenses  with  isation  in 
boiling  aqueous  alcoholic,, alkaline  solution  with  the  formation  of 
2 -$4etrahydronaphthylcinchoninic  acid ,  m.  p.  198 — 199°  (decomp.) 
[the  sodium  and  copper  salts  and  the  ethyl  ester,  needles,  m.  p.  86°, 
are  described].  When  heated  until  carbon  dioxide  ceases  to  be 
evolved,  the  acid  is  converted  into  2 -$4etrahydronaphthylquinoline, 
needles,  m.  p.  75°  (picrate,  m.  p.  191°;  hydrochloride ,  m.  p.  227°; 
methiodide,  m.  p.  190°).  The  base  is  dehydrogenated  by  lead 
oxide-pumice  at  700°  with  formation  in  more  than  50  %  yield 
of  2-p-naphthylquinoline,  m.  p.  161°  ( methiodide ,  orange-coloured 
prisms,  m.  p.  188°). 

Tetrahydroacenaphthene  is  almost  quantitatively  transformed 
by  sulphur  at  180°  into  a  cenaphthene ;  under  similar  conditions, 
the  acetyl  group  of  acetyltetrahydroacenaphthene  is  also  affected. 
If,  how7ever,  the  latter  is  heated  at  700°,  a  large  amount  of  acenaph¬ 
thylene  is  produced  together  wdth  smaller  quantities  of  incom¬ 
pletely  dehydrogenated  acetyltetrahydroacenaphthene  from  which 
5-acetylacenaphthene  can  be  isolated  in  the  form  of  its  semi- 
caxbazone. 

P-Nitrotetrahydronaphthalene  suffers  a  complicated  decomposi¬ 
tion  when  heated  at  a  high  temperature.  On  the  other  hand,  it 
reacts  readily  with  bromine  at  100°,  giving  a  dibromonitrotetra- 
hydronaphthalene  which  could  not  be  caused  to  crystallise  ;  the  latter 
substance  evolves  hydrogen  bromide  at  a  somewhat  higher  tempera¬ 
ture,  giving  (3-nitronaphthalene,  m.  p.  79°,  the  yield  being  96 — 98% 
of  that  theoretically  possible.  The  process  appears  to  be  the  best 
method  favourable  at  present  for  the  preparation  of  (3-nitronaphtha- 
lene  when  the  pure  tetrahydro- derivative  is  available.  Unfor¬ 
tunately,  although  the  nitration  of  tetrahydronaphthalene  is  a 
simple  operation,  the  separation  of  the  a-  and  (3-isomerides  is  some¬ 
what  tedious.  a-Nitrotetrahydronaphthalene  is  smoothly  dehydro¬ 
genated  in  the  same  manner  as  the  (3-compound.  If,  however,  the 
process  is  applied  to  the  mixed  tetrahydro -compounds  a  mixture 
of  nitronaphthalenes  is  produced  wdiich  cannot  be  separated  by 
distillation  or  by  crystallisation  from  alcohol, 
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(3-Nitronaphthalene  is  readily  brominated  with  the  formation 
of  5  (or  8)-bromo-2-nitronaphthalene ,  needles,  m.  p.  131°,  which  is 
reduced  by  stannous  chloride  to  5  (or  8)-bromo-2-aminonaphthalene , 
colourless  crystals,  m.  p.  35°,  b.  p.  207 — 210°/16  mm. ;  the  corre¬ 
sponding  picrate,  needles,  m.  p.  216° ;  hydrochloride,  m.  p.  265°  after 
darkening  at  230°  ;  acetyl  compound,  m.  p.  158°  ;  benzoyl  compound, 
m.  p.  109°,  and  benzylidene  derivative,  m.  p.  63°,  are  described.  The 
amine  is  converted  in  the  usual  manner  into  5  (or  8)-bromo~2- 
hydroxynaphthalene,  colourless  needles,  m.  p.  105°,  but  the  yields 
are  only  moderate  owing  to  the  simultaneous  production  of  the 
compound ,  C10H6Br*N!N*C10H5Br*KH2,  cinnabar  red  needles,  m.  p. 
115°.  The  naphthol  is  oxidised  by  permanganate  to  3-bromo- 
phthalic  acid.  H.  W. 

The  Pyrogenic  Transformation  of  Fluorene.  K.  DziewoiS- 
ski  and  J.  Suszko  (Roczniki  Chemji,  1921, 1,  387 — 410). — Fluorene 
vapour  is  passed  under  reduced  pressure,  through  a  quartz  tube, 
heated  to  redness,  and  containing  a  coil  of  iron  wire.  The  vapours 
condense  to  an  oily  solid,  mainly  unchanged  fluorene,  but  contain¬ 
ing  three  other  hydrocarbons,  of  the  empirical  formulae  C26H16, 
C26H14,  and  C26H12.  Graeber  (A.,  1893,  i,  38)  obtained  a  substance, 
C26H16,  by  passing  fluorene  vapours  over  heated  lead  oxide,  but  this 
substance,  bidiphenylene -ethylene,  is  shown  to  be  different  from  the 
substance  of  the  same  empirical  formula  obtained  by  the  author. 

This  hydrocarbon,  difluorenylene  (formula  I)  forms  colourless 
prisms,  m.  p.  218°,  and  is  identical  with  the  hydrocarbon,  C26H16, 
obtained  by  Klinges  and  Lonnes  (A.,  1896,  i,  691)  from  tetraphenyl- 
enepinacolin,  to  which  an  asymmetrical  structure  was  wrongly 
assigned.  The  picrate,  reddish-brown  needles,  m.  p.  202 — 203°,  the 
G^w^ro-derivative,  m.  p.  360 — 365°  (decomposition),  and  dihydroxy - 
derivative,  colourless,  rhombic  plates,  m.  p.  269°,  were  prepared. 

The  second  hydrocarbon,  dihydrorubicene,  C26H14  (formula  II), 
forming  colourless  needles,  m.  p.  296°,  is  obtained  in  small  quantity 
only.  The  picrate,  orange  needles,  m.  p.  254 — 260°,  is  unstable.  The 


(I.)  (II.)  (HI.)  (IV.) 


third  product,  rubicene,  C26H12,  forms  deep  red  needles,  m.  p.  305°, 
and  seems  to  be  best  prepared  by  this  method.  Pummerer  (A.,  1912, 
i,  182),  who  prepared  it  from  phenanthraquinone,  assigned  to  it  the 
empirical  formula  C26H14  and  the  structure  III;  this  is  shown  to 
be  incorrect,  and  the  structure  IV  is  assigned  to  it.  The  picrate. 
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reddish-brown  needles,  m.  p.  258°,  is  unstable ;  the  dinitro- derivative, 
brick-red  needles,  m.  p.  440 — 442°  (decomp.),  and  the  dibromo- 
derivative,  brownish-red  needles  ,  m.  p.  378°  (decomp.),  were  pre¬ 
pared,  also  a  rubicenedisulphonic  acid ,  which  is  found  to  act  as 
an  acid  dye.  Attempts  to  reduce  the  hydrocarbon  did  not  lead  to 
any  definite  results,  whilst  oxidation  with  chromic  acid  mixture 
gives  a  yield  of  only  5%  yellow  plates,  m.  p.  203°,  and  of  a  feebly 
acid  nature.  R.  T. 

Aniline  Arsenates.  E.  Paterno  (Atti  B.  Accad.  Lined ,  1922, 
[v],  31,  i,  165 — 169). — According  to  Bechamp,  aniline  forms  a 
dianiline  arsenate,  m.  p.  140°,  which  loses  aniline  at  180°,  giving  a 
monoaniline  arsenate.  The  author  finds  that  the  former  salt,  which 
forms  trimetric  crystals,  is  always  obtained  when  aniline  is  treated 
in  the  cold  with  aqueous  arsenic  acid.  When  distilled  either  in  a 
vacuum  at  60°  or  in  a  current  of  steam,  or  when  left  in  a  desiccator 
over  sulphuric  acid,  the  dianiline  salt  loses  aniline,  giving  the  mono¬ 
aniline  salt,  which  forms  vitreous  prisms,  m.  p.  154°,  belonging 
to  the  triclinic  system ;  if  the  fused  salt  is  allowed  to  solidify,  it  then 
melts  at  a  somewhat  lower  temperature.  The  melting  point  of  the 
dianiline  salt  varies  for  different  samples  and  different  modes  of 
heating,  from  about  140°  to  about  150°,  and  cannot  be  determined 
exactly  owing  to  the  readiness  with  which  the  salt  undergoes  change. 
Cryoscopic  measurements  show  that  the  monoaniline  salt  is  hydro¬ 
lysed  into  two,  and  the  dianiline  salt  into  three  molecules. 

Solutions  of  aniline  in  water  and  of  water  in  aniline  have  also 
been  investigated  cryoscopically.  The  maximum  solubility  of 
aniline  in  water  is  about  3‘7%  at  —0*6°  and  that  of  water  in  aniline 
about  2*8%  at  -—5*4°;  Alexeev  (A.,  1877,  ii,  472)  gave  for  these 
solubilities  at  the  ordinary  temperature  3*11%  and  4‘58%,  respec¬ 
tively,  the  latter  being  evidently  too  high.  T.  H.  P. 

The  Hydroferrocyanides  and  Hydroferricyanides  of  the 
Organic  Bases.  I.  William  Murdoch  Cumming  (T.,  1922, 
121,  1287—1298). 

isoN itriles.  III.  Reactions  with  the  Hydrates  of  Halo- 
genated  Aldehydes.  M.  Passerini  ( Gazzetta ,  1922,  52,  i,  432 — 
435). — The  results  previously  obtained  (A.,  1921,  i,  895)  suggest 
that,  in  the  reaction  of  an  isonit  rile  with  an  aldehyde  or  a  ketone 
in  presence  of  an  organic  acid,  the  aldehyde  or  ketone  first  forms 
with  the  organic  compound  a  labile  additive  compound  of  the 
structure,  OH*CR2*OCO\R,  capable  of  reacting  with  isonitrile 
groups.  The  accuracy  of  this  suggestion  is  supported  by  the  fact 
that  the  analogous  compounds  formed  by  halogenated  aldehydes 
with  water,  OH*CHR-OH,  react  with  phenylcarbylamines  yielding 
anilides  of  halogenated  a-hydroxy- acids,  R*N!C+OH*CHR*OH  — 
NHR*CCbCHR*OH.  Thus,  chloral  hydrate  and  phenylcarbylamine 
yield  p-trichloro-a-laetanilide,  and  butylchloral  hydrate  and  phenyl¬ 
carbylamine  ,  p  p  y-trichl  oro-  a- valer anilide r 
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$-Trichloro-v.-lactanilide. ,  NHPh*CO*CH(OH)*CCl3,  crystallises  in 
colourless,  elongated  plates  or  flat  needles,  m.  p.  147°,  and  is  readily 
decomposed  by  alkali  hydroxide  or  carbonate  with  quantitative 
loss  of  the  chlorine.  It  is  highly  resistant  towards  the  action  of 
acids,  but  is  converted  into  trichlorolactic  acid  when  heated  with 
excess  of  hydrochloric  acid  in  a  sealed  tube  at  80 — 100°.  The  com¬ 
pound,  m.  p.  164 — 165°  (decomp.),  described  as  trichlorolactanilide 
and  obtained  by  Anschutz  and  Haslam  (A.,  1890,  27)  from  aniline 
and  tetrachloroethylidene  trichlorolactate,  may  be  an  isomeride  of 
the  above  compound. 

p  Py-  Trichloro-  a-hy dr oxyvaler  anilide, 

NHPh-CO-CH(OH)-CCl2-CHMeCl, 

forms  colourless,  highly  refractive  plates,  m.  p.  156-158°,  and 
yields  aniline  and  ppy- trichloro- a- hydroxy  valeric  acid  when  heated 
in  a  sealed  tube  with  hydrochloric  acid.  T.  H.  P. 

Akylation  of  Amines  with  Sulphonic  Esters.  Zoltan 
FOldi  ( Ber .,  1922,  55,  [J5],  1535 — 1543). — The  reaction  between  sul¬ 
phonic  esters  and  amines  does  not  proceed  more  uniformly  than  that 
between  amines  and  alkyl  haloids.  Quaternary  salts  are,  however, 
obtained  smoothly  and  quantitatively  as  the  sole  final  product  of 
the  action  of  sulphonic  esters  on  tertiary  amines.  Primary  and 
secondary  amines,  on  the  other  hand,  give  more  or  less  uniform 
results.  The  process  does  not  stop  at  the  stage  indicated  by  the  equa¬ 
tion  Ph’S03Me+NH2Ph—  NHMePh,Ph*S03H,  since  the  secondary 
base  is  partly  displaced  from  its  salt  by  unchanged  primary  amine 
(even  when  the  latter  is  the  relatively  weaker)  and  then  suffers 
further  alkylation.  The  process  is  explained  by  the  reversibility 
of  the  change  NHMePh,S03HPh+NH2Ph  ;z^NH2Ph,S03HPh  + 
NHMePh.  This  disadvantage  can  be  remedied  to  some  extent 
by  using  an  excess  of  the  initial  amine,  but  this  procedure 
suffers  from  the  defect  that  it  causes  a  displacement  of  the 
equilibrium  in  an  unfavourable  sense.  The  reactivity  of  phenols 
towards  sulphonic  esters  has  been  found  to  diminish  with  increasing 
acidity  of  the  phenolic  hydroxy- groups.  A  definite  relationship 
between  reactivity  and  basicity,  however,  does  not  appear  to  exist 
in  the  case  of  amines,  since  the  feebly  basic  and  usually  slightly 
reactive  diphenylamine  is  attacked  by  sulphonic  esters  with  the 
same  vigour  as  methylaniline  or  aniline. 

The  following  substances  do  not  appear  to  have  been  described 
previously  :  allyl-p-toluidine,  b.  p.  122— 125°/ 12  mm.  ;  diallylanthr - 
anilic  acid,  transparent  rhombohedra,  m.  p.  86°  ;  phenyltrimethyl - 
ammonium  toluene-p-sulphonate ,  colourless,  very  hygroscopic  crystals, 
m.  p.  159°  ;  diphenylmethylamine  ferrocyanide,  C13H13N,2H4FeC6N6, 
colourless,  somewhat  unstable  needles  ;  diphenylallylamine,  a 
colourless  liquid  which  rapidly  becomes  purplish-red,  b.  p.  185 — 190°/ 
12  mm.,  about  320 — 325°  (decomp.) /atmospheric  pressure ;  1  -methyl- 
pyridinium  toluene-p-sulphonate ,  unusually  hygroscopic  crystals, 
m.  p.  136 — 137°f ;  1  -allylpyridinium  benzenesulphonate ,  very  hygro¬ 
scopic  crystals  ;  N -methylpapaverinium  toluene-p-sulphonate ,  m.  p. 
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171°  ;  N -allylpapaverinium  benzenesulphonate ,  m.  p.  174 — 175°,  pale 
yellow  needles  (+2H20),  lemon-yellow  rods  (anhydrous)  ;  N- 
allylbrucinium  benzenesulphonate  (anhydrous  and  trihydrate),  m.  p. 
148 — 150°,  slight  deeomp.  150 — 160°  and  m.  p.  238°  after  re-solidifi¬ 
cation  ;  benzenesulphonyldiallylamine ,  a  pale  yellow,  viscous  liquid, 
b.  p.  180 — 190°/11  mm.,  1*086. 

Sulphonic  esters  can  be  used  for  the  preparation  of  nitriles,  since 
they  react  as  easily  as  the  alkyl  sulphates  with  potassium  cyanide. 

H.  W. 

Reciprocal  Induced  Polarity  Effects  ,in  Cresols  and 
their  Derivatives.  Properties  of  the  Isomeric  Methoxy- 
benzyl  Bromides.  Arthur  Lapworth  and  John  Baldwin 
Shoesmith  (T.,  1922,  121,  1391—1400). 

Tetranitromethane.  V.  Tetranitromethane  as  Nitra¬ 
ting  Agent.  II.  Erich  Schmidt,  Richard  Schumacher,  Willy 
Bajen,  and  Adalbert  Wagner  (Ber.,  1922,  55,  [B],  1751 — 1759; 
cf.  Schmidt  and  Eischer,  A.,  1920,  i,  726,  727). — It  has  been  shown 
previously  (loc.  cit.)  that  tetranitromethane  in  the  presence  of 
pyridine  can  effect  the  replacement  of  hydrogen  attached  to  carbon 
atoms  united  by  an  olefinic  double  bond  by  the  nitro- group.  The 
entrance  of  the  nitro-group,  however,  depends  on  the  position  of 
the  double  bond  relatively  to  the  aromatic  nucleus.  Allyl  com¬ 
pounds  (o-esdragole,  safrole,  eugenyl  methyl  ether,  myristicin,  and 
apiole)  are  unaffected,  whereas  the  isomeric  propenyl  derivatives 
are  transformed  into  the  corresponding  (3-nitro-compounds.  Un¬ 
saturated  compounds  which  are  nitrated  by  tetranitromethane 
and  pyridine  with  retention  of  the  double  bond  are  converted  by 
tetranitromethane  and  alcohols  into  nitroalkyloxy-compounds  thus  : 

/°\ 

•ch:ch-+r-oh+(no2)2c — no-no2= 

•CH(0R)-CH(N02)-+CH(X02)3. 

The  following  individual  substances  are  described  :  $-nitro- o- 
anethole ,  OMe'CgH^CHICMe'NOg,  m.  p.  52 — 53°,  b.  p.  127 — 128°/ 
0*5  mm.;  $-nitroisoeugenyl  methyl  ether ,  m.  p.  72°;  $-nitroasarone} 
C6H2(0Me)3*CHICMe,N02,  m.  p.  98 — 99°;  $-nitroisomyristicin, 
CH202IC6H2(0Me),CH!CMe*N02,  m.  p.  Ill — 112°;  $-nitroisoapiole , 
CH202!C6H(0Me)2*CH;CMe,N02,  yellow  needles,  m.  p.  110 — 111°. 

The  following  compounds  are  obtained  by  the  gradual  addition 
of  an  alcoholic  solution  of  tetranitromethane  to  a  boiling  solution 
of  the  unsaturated  substance  in  alcohol;  the  solution  is  poured 
into  water  and  extracted  with  ether.  The  ethereal  solution  is 
decolorised  and  treated  for  some  time  with  an  aqueous  suspen¬ 
sion  of  magnesium  oxide :  p-nitro-a-methoxydihydro-p-anethole, 
0Me-C6H4-CH(0Me)-CHMe-N02,  m.  p.  49—50°,  b.  p.  133—135°/ 
0*5  mm. ;  $-nitro-cc-methoxydihydro-o-anethole ,  needles,  m.  p.  63 — 64°, 
b.  p.  127 — 128°/0*5  mm. ;  $-nitro-<x- ethoxy dihy dr o-p-anethole,  a  pale 
yellow  liquid,  b.  p.  137°/0*5  mm. ;  ^-nitro-cc- ethoxy dihy dr  o-o-anethole , 
a  pale  yellow  liquid,  b.  p.  125°/0*5  mm. ;  $-nitro-v.-methoxy dihydro- 
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iso safrole,  CH202IC6H3*CH(0Me)*CHMe,N02,  colourless  crystals, 
m.  p.  67 — 68°,  b.  p.  138 — 140°/0*5  mm. 

p-Nitrodimethylaniline  is  converted  by  tetranitrome  thane, 
glacial  acetic  acid,  and  alcohol  into  methyl-p-nitrophenylnitroso- 
amine,  m.  p.  100 — 101°.  Similarly,  p-dimethylaminobenzonitrile 
gives  p-methylnitrosoaminobenzonitrile ,  colourless  crystals,  m.  p. 
125°,  and  2  :  4-dinitrodiethylaniline  is  transformed  into  2  : 4-dinitro- 
ethylaniline,  m.  p.  113 — 114°.  H.  W. 

Decomposition  of  Benzyl  Disulphoxide.  John  Armstrong 
Smythe  (T.,  1922„121,  1400—1405). 

Organomagnesium  Derivatives.  A.  Garcia  Banins  and  J. 
Pascual  Vila  (Anal.  Fis.  Quirn .,  1921,  19,  326 — 346;  cf.  Smidlin 
and  Garcia  Banus,  A,,  1913,  i,  50). — The  reaction  of  Grignard 
reagents  with  certain  aldehydes  and  ketones  and  in  particular  with 
benzaldehyde,  is  discussed  with  reference  to  the  possibility  that 
these  organomagnesium  compounds  exist  in  two  tautomeric  forms, 
one  of  which  is  supposed  to  possess  two  active  radicles  and  to  be 
able  to  condense  with  two  molecules  of  an  aldehyde  or  ketone. 
Magnesium  benzyl  chloride,  however,  reacts  normally  with  benzo- 
phenone  and  benzil;  In  the  experimental  portion,  the  reaction 
of  magnesium  benzyl  chloride  with  benzil  is  studied.  Equimole- 
cular  proportions  of  these  compounds  in  ethereal  solution  give 
benzoylphenylbenzylcarbinol  (benzylbenzoin) ,  CH2Ph*CPhBz*OH, 
obtained  after  recrystallisation  in  white  needles,  m.  p.  120 — 121°. 
The  crystals  are  triclinic.  It  gives  a  syn-cmrae,  m.  p.  175 — 176°. 
The  phenylhydrazone  forms  colourless  crystals  m.  p.  115 — 116°, 
after  softening  at  61 — 62°.  From  the  products  of  the  reaction  of  one 
molecule  of  benzil  with  two  molecules  of  magnesium  benzyl  chloride 
a- and  $-deoxybenzoinpinacones,  CH2Ph*CPh(OH),CPh(OH)*CH2Ph, 
are  obtained.  The  a-pinacone  forms  white  prisms,  m.  p.  215 — 216°. 
They  are  rhombic  tetragonaloid ;  a  :b:  c  —  0-8746  :  1  :  0*7514  (?). 
The  [3-pinacone  has  m.  p.  172 — 173°  and  forms  white,  monoclinic 
needles;  a\c  =  1  : 0*2475;  £1=92°  7'.  By  varying  the  conditions 
of  reaction  dibenzyl  may  be  obtained.  G.  W.  R. 

Condensations  of  p-Nitrobenzyl  Chloride  with  Cinnam- 
aldehyde  and  Furfur  aldehydes.  Erinst  Kleucker  (Ber., 
1922,  55,  [B\  1634 — 1654). — A  solution  of  p-nitrobenzyl  chloride 
in  methyl  alcohol  is  converted  by  cinnamaldehyde  and  potassium 
carbonate  at  35 — 40°  into  a  mixture  of  cis-  and  trans-a -phenyl- 

/CH-C6H4-N02 

$-T)-nitroi)henyl-  Aay -butadiene  oxide ,  I  ,  which  are 

\cH.CH:CHPh 

separated  by  taking  advantage  of  the  readiness  with  which  the 
cis- variety  forms  supersaturated  solutions  in  alcohol.  The  cis - 
and  t vans -modifications  have  in.  p.  115°  and  148°,  respectively. 
[p-Nitrobenzyl  chloride  is  converted  by  potassium  carbonate  and 
methyl  alcohol  into  4  :  4'  -dinitrostilbene  and  p -nitrobenzyl  methyl 
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ether,  m.  p.  26 — 27°].  The  Jrans- variety  is  oxidised  by  potassium 
permanganate  in  the  presence  of  acetone  to  benzoic  acid  and 
p-nitrophenylglycidic  acid,  m.  p.  186 — 188°  (decomp.),  the  identity 
of  the  latter  being  confirmed  by  converting  it  by  means  of  con¬ 
centrated  hydrochloric  acid  into  (3-chloro-p-nitrophenylpropionic 
acid,  m.  p.  167 — 168°.  The  similar  oxidation  of  the  ci-s-acid  gives 
benzoic  and  -p-nitrophenylglycidic  acid ,  m.  p.  124 — 125°,  which 
is  converted  by  concentrated  hydrochloric  acid  into  cis -8(?)-cMoro- 
p -nilrophenylpropionic acid ,  m.  p.  125 — 126°.  Either  of  the  a-phenyl- 
8-p-nitropheny] -  Aay -butadiene  oxides,  when  suspended  in  anhydrous 
ether  and  treated  with  dry  hydrogen  chloride,  yields  a  mixture  of 
cis-  and  trsins-oL-phenvl-S-p-nitrophenyl-A^-butadiene-ycc-chlorohy- 

drms,  N02-C6H4-CHChCH(0H)-CH:CHPh,  m.  p.  105—110°,  which 
is  converted  by  boiling  glacial  acetic  acid  into  (?)  p -nitrobenzyl 
styryl  ketone ,  m.  p.  144°  (the  corresponding  oxime ,  m.  p.  121 — 122°, 
could  not  be  obtained  in  a  perfectly  homogeneous  condition). 

In  a  similar  manner,  p-nitrobenzyl  chloride  and  furfural dehyde 
give  tr&ns-p-nitrophenyl-2-furylethylene  oxide ,  colourless  crystals, 
m.  p.  117°,  and  cis-p -nitrophenyl-<x-furylethylene  oxide ,  colourless 
needles,  m.  p.  about  85°.  Either  variety  is  converted  by  hydrogen 
chloride  and  ethyl  alcohol  into  ethyl  S-p-nitrobenzylidenelce.vulate, 
N02*C6H4'CH:CH*C0*CH2*CH2*C02Et,  m.  p.  107°.  The  correspond¬ 
ing  methyl  ester  has  m.  p.  150°.  Hydrolysis  of  the  ester  by  boiling 
glacial  acetic  acid  containing  a  little  concentrated  sulphuric  acid 
leads  to  the  production  of  S-p-nitrobenzylidenelcemdic  acid ,  m.  p. 
169°,  which  is  oxidised  by  potassium  permanganate  to  p-nitro- 
benzoic  and  succinic  acids.  The  acid  may  also  be  prepared  by  the 
condensation  of  p-nitrobenzaldehyde  with  lsevulic  acid ;  the  corre¬ 
sponding  semicarbazone  has  m.  p.  about  210°.  Ethyl  S-p-nitro- 
benzylidenelaevulate  gives  two  semicarbazones ,  m.  p. 

207 — 209°  and  175 — 180°,  respectively.  If  a  solution  of  cis-  or 
tfraws-p-nitrobenzyl-a-furylethylene  oxide  in  hot  ethyl  or  methyl 
alcohol  is  poured  into  boiling  water,  p -nitrobenzyl  ct-furyl  ketone  ( ?), 
pale  ^yellow,  prismatic  crystals,  m.  p.  158 — 159°,  is  produced  (the 
corresponding  oxime ,  m.  p.  136 — 138°,  could  not  be  obtained  in 
the  homogeneous  condition).  The  ketone  is  oxidised  by  hydrogen 
peroxide  in  alcoholic  alkaline  solution  to  p-nitrobenzoic  and 
pyromucic  acids.  H.  W. 


Comparison  of  a-Campholanic  Acid  with  Mahla  and 
Tiemann’s  Dihydrocampholenic  Acid  and  with  iso- 
Campholic  Acid.  P.  Lipp  ( Ber .,  1922,  55,  f B] ,  1883—1892). — 
Dihydrocampholenic  acid  (formula  I)  has  been  isolated  by  Mahla 


and  Tiemann  (A.,  1900, 
i,  507)  by  a  peculiar 
transformation  of  cam* 
phorimine,  and  its  consti- 


CH - CH2 

i  i 

CMe2  | 


ch2-ch-ch2 

I  I  I 

I  CMe2  COaH 


tution  has  been  deduced  cjt — CHMe  C02H  CH=CMe 
irom  its  oxidative  de-  2  J  j 

gradation.  If  the  formula 


assigned  to  it  is  correct,  it  must  be  produced  by  the  hydrogena- 
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tion  of  a-campholenic  acid  (formula  II),  but  according  to  van 
Kregten  ( Liss .,  Groningen.  1910),  this  does  not  appear  to  be 
the  case  when  the  Sabatier- Senderens  method  is  used.  The  author 
considers  that  the  question  can  only  be  elucidated  satisfactorily 
by  a  study  of  the  optically  inactive  compound.  He  has  therefore 
converted  dZ-camphor  into  dLdihydrocampholenic  acid  on  the  one 
hand  and  into  dl- a-campholenic  acid  on  the  other ;  the  latter  acid 
is  hydrogenated  by  Skita’s  method  in  acid  and  alkaline  or  neutral 
medium,  thereby  yielding  trans -  and  cis-a-campho]anic  acids,  the 
former  of  which  is  identical  with  the  dLacid  prepared  according  to 
Mahla  and  Tiemann. 

Fission  of  the  camphor  ring  with  alkali  leads  to  the  formation 
of  campholic  acid,  together  with  a  small  proportion  of  isocampholic 
acid.  It  has  been  suggested,  without  experimental  evidence  being 
adduced,  that  the  latter  acid  is  identical  with  a-campholanic  acid 
(Mahla  and  Tiemann,  loc .  cit.).  A  comparison  of  riZ-isocampholic 
and  dZ- a-campholanic  acids  shows  that  the  substances  are  closely 
similar  to,  but  certainly  not  identical  with,  one  another.  The 
supposed  marked  difference  in  strength  between  campholic  and 
tsocampholic  acids  does  not  exist. 

c^-Camphoroxime  is  converted,  according  to  Tiemann's  method 
{loc  .cit.),  into  dl  -  a  -  campholen  ic  acid ,  b  .p .  148 * 2 — 1 49 •  2 0  ( corr . )  / 1 5  mm . 
(amide,  m.  p.  115 — 116°),  which  is  hydrogenated  in  ethereal  solution 
in  the  presence  of  spongy  platinum  to  dl-cis-a -campholanic  acid , 
b.  £>.  150*9 — 151*2°  (corr.)/14  mm.  [ chloride ,  b.  p.  102 — 104° /16  mm., 
amide ,  lustrous  leaflets,  m.p.  129 — 130°  (corr.);  anilide ,  prismatic 
crystals,  m.  p.  140 — 141°].  The  cis- acid  is  also  obtained  by  the 
catalytic  hydrogenation  of  a-campholenic  acid,  according  to  Sabatier - 
Senderens,  in  the  presence  of  nickel  as  catalyst  at  200°.  On  the 
other  hand,  treatment  of  a-campholenamide  in  ethereal  methyl 
alcoholic  solution  with  hydrogen  in  the  presence  of  spongy  platinum 
gives  trans-a -cam,pholanamide,  rectangular  leaflets,  m.  p.  124*5 — 
125°  (corr.).  d?-Camphoroxime  is  converted  successively  in  accord¬ 
ance  with  the  procedure  of  Mahla  and  Tiemann  {loc.  cit.).  into 
dl -campkorimine  nitrite ,  decomp.  160°,  dl -dihydrocampholenonitrile, 
b.  p.  112 — 117°/16  mm.,  and  d^dihydrocampholenic  acid,  which  is 
identified  with  trans- a- campholanic  acid  [anilide,  m.  p.  136 — 137° 
(corr.)]. 

The  following  derivatives  of  dL^ocampholic  acid  are  described  : 
chloride,  b.  p.  88 — 89°  (corr.)/10  mm.;  amide,  m.  p.  109 — 110° 
(corr.):  anilide,  m.  p.  137 — 139°  after  previous  softening. 

H.  W. 

The  Spontaneous  Decomposition  of  Imino-ethers. 

Treat  B.  Johnson  and  Lawrence  W.  Bass  (J.  Amer.  Chem.  Soc., 
1922,  44,  1341 — 1343).— Samples  of  carefully  purified  benzonitrile, 
benziminomethyl  ether,  benziminoethyl  ether,  benzimino?’sobutyl 
ether,  and  p-toluiminomethyl  ether  were  kept  for  twenty-two  years 
in  sealed  glass  vessels  and  then  examined.  In  every  case,  with  the 
exception  of  benzonitrile,  heavy,  crystalline  deposits  of  cyaphenine 
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combinations  and  also  unaltered  nitrile  were  found,  the  amount 
of  dissociation  and  polymerisation  varying  with  the  ether.  The 
pure  henzonitrile  showed  no  evidence  of  polymerisation.  W.  G. 

The  Formation  of  Salts  from  Aromatic  Nitro-com- 
pounds.  I.Lifschitz  (Ber.y  1922,  55,  [5],  1631 — 1634). — Isomeric 
salts  and  esters  from  j?-nitrophenylacetonitrile  have  been  described 
by  Jenner  and  Lifschitz  (A.,  1916,  i,  45),  who  have  ascribed  to  them 
a  paraquinonoid  structure.  Their  observations  have  been  con¬ 
firmed  by  Opolski,  Kowalski,  and  Pilewski  (A.,  1917,  i,  25),  who 
also  claim  to  have  isolated  similar  compounds  from  w-nitrophenyl- 
acetonitrile,  which  they  regard  as  having  a  meta-quinonoid  struc¬ 
ture.  Repetition  of  the  latter  work  with  carefully  purified  ra-nitro- 
phenylacetonitrile  has  not  given  evidence  of  the  formation  of  such 
compounds.  The  spectrum  of  an  absolute  alcoholic  solution  of 
ra-nitrophenylacetonitrile  which  has  been  treated  with  sodium 
ethoxide  does  not  contain  any  characteristic  bands  and  is  not  in 
any  way  analogous  to  that  of  the  para-salts.  These  solutions  are 
very  unstable,  so  that  even  with  rapid  work  distinct  changes  in 
absorption  occur  during  the  exposures.  Recovery  of  the  paranitrile 
from  such  solutions  appears  to  be  impossible.  The  preparation 
of  the  solid  salts  by  means  of  ethereal  sodium  ethoxide  could  not 
be  effected.  H.  W. 


The  Addition  of  Bromine  to  the  trcms-Substituted 
Cinnamic  Acids.  C.F.vanDuin  ( Rec .  trav .  chim.,  1922,41,402 — 
418). — Measurements  of  the  velocity  of  the  reaction,  in  presence  of 
different  concentrations  of  hydrochloric  acid,  between  bromine  and 

th.  K<g[;0H  and  ions  have  been  made,  the  latter 

being  derived  from  the  normal  and  acid  sodium  salts  of  the  three 
sulphocinnamic  acids.  The  results  show  that  the  reaction  is  of -the 
bimolecular  type  and  that  the  differences  in  the  constants  depend 
entirely  on  differences  in  the  speed  of  reaction  of  the  ions.  Negative 
catalysis  due  to  the  presence  of  hydrogen  ions  does  not  occur. 
The  small  variations  which  are  found  in  the  constant  for  the  reaction 


are  attributed  to  the  comparatively  large  changes  in  the  concen¬ 
tration  of  the  hydrochloric  acid.  The  reaction  velocities  in  the 
case  of  the  normal  sodium  salts  are  so  great  that  it  is  only  towards 
the  end  of  the  reaction  that  measurements  are  practicable  ;  this 
involves  considerable  experimental  error,  so  that  the  resulting 
figures  are  of  value  only  from  a  comparative  point  of  view.  The 
rate  at  which  the  addition  of  bromine  takes  place,  in  the  case  of 
both  ions,  is  greatest  for  the  meta-  and  least  for  the  para -com¬ 
pound  ;  but  the  influence  of  the  position  of  the  sulphonic  group  is 
only  of  secondary  importance  compared  with  the  retarding  action 
exerted  by  that  group.  This  is  shown  by  comparing  the  results 
obtained  by  Barrett  and  Lapworth  (T.,  1908,  93,  85)  for  cinnamic 
acid,  K>1000,  with  the  values  (29  to  52)  obtained  for  the  sulpho¬ 
cinnamic  acids.  H.  J.  E. 
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Betaines.  II.  Betaines  of  the  Cinnamic  Acid  Series. 

Paul  Pfeiffer  and  Gerhard  Haefelin  ( Ber .,  1922,  55,  [B], 
1769 — 1788). — Theoretical  considerations  have  led  the  author  (this 
vol.,  i,  720)  to  advance  the  formula, +NMe3— R— COO“,  for  the 


RqN-C€H4*C — H 


OCOO 


betaines.  An  opportunity  of  testing  its  validity 
lies  in  the  preparation  of  betaines  of  the  trans- 
cinnamic  acid  series,  since,  according  to  the  older 
methods  of  formulation  (annexed  formula)  these 
substances  cannot  be  conceived  as  capable 
of  existence.  Such  betaines  are  found  to  be  readily  prepared. 

Methyl  tr&ns-p-dimethylaminocinnamate ,  pale  yellow,  lustrous 
leaflets,  m.  p.  135 — 136°,  is  prepared  by  the  condensation  of  p-di- 
methylaminobenzaldehyde  with  methyl  acetate  in  the  presence  of 
sodium.  It  gives  a  perchlorate,  colourless,  prismatic  crystals,  m.  p. 
169 — 170°.  It  is  hydrolysed  by  concentrated  hydrochloric  acid  to 
£ra?is-^-dimethylaminocinnamic  acid,  m.  p.  220°  ( perchlorate ,  colour¬ 
less  prisms,  m.  p.  196 — 197°).  Ethyl  tT&ns-p-dimethylaminocinna- 
mate ,  prepared  by  esterification  of  the  acid  with  ethyl  alcohol  and 
hydrogen  chloride  but  apparently  not  obtainable  from  p-dimethyl- 
aminobenzaldehyde  and  ethyl  acetate,  crystallises  in  pale  yellow 
leaflets,  m.  p.  76 — 78°.  The  methyl  ester  is  converted  by  methyl 
iodide  into  methyl  trans-p -dimethylaminocinnamate  methiodide ,  pale 
yellow  leaflets,  m.  p.  174 — 176°  when  slowly,  186°  when  rapidly, 
heated.  An  aqueous  solution  of  the  latter  is  converted  by  moist 
silver  oxide  into  trans-p -aminocinnamic  acid  trimethylbetaine. 

+ATMp  .p  TT  .p _ it  (annexed  formula),  colourless,  lustrous 

6  4  leaflets,  decomp.  214 — 220°.  The  sub¬ 

stance  contains  half  a  molecular  proportion 
of  water  of  crystallisation  which  cannot 
be  removed  without  decomposing  the  betaine.  The  hydrochloride, 
[NMe3*C6H4*CHICH*G02H]Cl,  colourless  leaflets,  m.  p.  240°  (de¬ 
comp.),  after  darkening  at  215°  and  softening  at  210°,  the  hydro - 
bromide,  colourless,  rhombic  crystals,  m.  p.  225 — 230°  (decomp.) 
after  darkening  at  210°,  the  iodide  (from  ^-dimethylaminocinnamic 
acid  and  methyl  iodide  or  from  the  betaine  and  hydriodic  acid), 
pale  yellow  crystals,  m.  p.  190 — 191°,  and  the  perchlorate,  colourless, 
lustrous  needles,  are  described. 

The  stereochemical  configuration  of  the  dimethylaminoeinnamic 
acid  is  established  in  the  following  manner,  trans- Cinnamic  acid 
is  nitrated  to  trans-p -nitrocinnamic  acid ,  m.  p.  286°,  which  is  also 
obtained  by  the  condensation  of  p-nitrobenzaldehyde  with  anhy¬ 
drous  sodium  acetate  in  the  presence  of  acetic  anhydride.  The 
nitro-acid  is  reduced  to  the  amino -acid,  which  is  converted  into  its 
methyl  ester.  The  amino-acid  is  transformed  by  methyl  iodide 
and  sodium  hydroxide  into  £raws-p-dimethylaminocinnamie  acid, 
m.  p.  220°,  which  is  identical  with  the  product  obtained  from 
p-dimethylaminobenzaldehyde. 

The  constitution  of  the  betaine  just  described  is  somewhat 
obscured  by  the  presence  of  water  of  crystallisation.  The  following 
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series  of  experiments  was  therefore  performed.  Methyl  trans-p- 
dimethylaminocinnamate  is  converted  by  bromine  into  the  corre¬ 
sponding  dibromide,  a  viscous,  yellow  liquid,  which  is  converted 
by  warm  glacial  acetic  acid  into  methyl  tfraws-a-bromo-p-dimethyl- 
aminocinnamate,  m.  p.  96°.  The  ester  is  converted  by  hydrochloric 
acid  into  £raft<s-a-bromo-p-dimethylaminocinnamic  acid,  greenish- 
yellow  leaflets,  m.  p.  175 — 176°.  The  methyl  ester,  when  treated 
with  methyl  iodide,  gives  methyl  trans- a.-bromo-j)-dimethylamino- 
cinnamate  methiodide ,  pale  yellow  leaflets,  m.  p.  171 — 172°,  which 

is  transformed  by  moist  silver  oxide  into  tT8ms-<x-bromo-p-amino- 

+ 

cinnamic  acid  trimethylbetaine ,  NMe3*C6H4*CH!CBr*C(>0,  long, 
colourless  needles,  m.  p.  222°  (decomp.)  after  softening  at  218 — 219°. 
The  corresponding  hydrochloride ,  colourless  needles,  which  darken 
at  205°  but  do  not  melt  below  250°,  and  the  hydrobromide ,  small, 
colourless  needles  which  become  brown  at  190°  but  do  not  melt 
below  250°,  are  described. 

£raws-a-Chlorocinnamic  acid,  m.  p.  139°  (cf.  Sudborough  and 
James,  T.,  1906,  89,  107),  is  converted  by  fuming  nitric  acid  into 
tTSLns-a-chloro-jy-nitrocinnamic  acid ,  pale  yellow  needles,  m.  p.  220 — 
221°  (cis-a-chlorocinnamic  acid  gives  a  nitro -acid,  m.  p.  152 — 153°), 
which  is  reduced  by  ferrous  sulphate  and  ammonia  to  trans-a- 
chloro-p-aminocinnamic  acid ,  which  becomes  brown  at  219°  but 
does  not  melt  below  250°;  the  acid  is  conveniently  characterised 
by  conversion  into  its  methyl  ester,  pale  yellow  needles,  m.  p.  123°  ; 
the  hydrochloride  of  the  acid  was  analysed.  The  acid  is  converted 
by  methyl  iodide  and  sodium  hydroxide  into  the  betaine,  which  is 
isolated  in  the  form  of  its  hydrochloride , 

[NMe3*C6H4*GH:CCbCO*OH]Cl, 

pale  yellow  needles,  which  darken  at  about  170°,  soften  at  about 
200°,  but  do  not  melt  below  250°.  The  corresponding  'perchlorate, 
colourless  leaflets,  which  darken  between  230°  and  240°,  soften  at 
250 — 255°,  but  are  not  completely  melted  below  280°,  is  described. 
The  free  betaine  is  prepared  by  heating  an  aqueous  solution  of  the 
purified  hydrochloride  with  silver  oxide ;  it  crystallises  in  colourless 
needles,  m.  p.  252 — 256°,  after  previous  darkening.  H.  W. 

Abietic  Acid  and  certain  Metal  Abietates.  Lawrence  L. 
Steele  (J.  Amer.  Chem.  Soc .,  1922,  44,  1333—1341). — Abietic 
acid  may  be  prepared  readily  by  boiling  white  rosin  with  98%  acetic 
acid  under  a  reflux  condenser  for  two  hours  and  then,  after  filtering 
the  mixture,  leaving  it  overnight.  The  acid,  when  recrystallised 
from  98%  acetic  acid,  has  m.  p.  161 — 165°;  na  1-510,  1*578,  wy 

1*618;  [a]2^— 80*0°,  iodine  value  (Wijs)  168*5  —  171*1,  acid  value 
186.  A  number  of  abietates  were  prepared  by  adding  a  neutral 
solution  of  sodium  abietate  to  an  excess  of  an  aqueous  solution  of  a 
salt  of  the  metal.  All  the  abietates  prepared,  wdth  the  exception  of 
the  basic  chromium  salt,  were  soluble  in  benzene.  The  abietates 
described  are  those  of  lead,  manganese,  cobalt,  nickel,  chromium, 
and  iron.  W.  G. 
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A  Variety  of  Wax  from  Pine  Needles  and  certain  Abietic 
Esters.  H.  P.  Kaufman*  and  M.  Friedebach  (Ber.,  1922,  55, 
[J5],  1508 — 1517). — The  dried  residue  left  after  the  distillation  of 
pine  needles  with  steam  is  extracted  with  ether,  benzene,  and  carbon 
disulphide,  thereby  giving  a  dark  green,  viscous  mass  the  weight 
of  which  does  not  exceed  8 — 10%  of  that  of  the  crude  material  and 
varies  greatly  with  the  season  of  the  year.  The  isolation  of  the  wax, 
m.  p.  64 — 65°,  can  be  effected  by  repeated  crystallisation  of  the  green 
mixture  from  alcohol,  but  the  process  is  considerably  complicated 
by  the  presence  of  relatively  large  amounts  of  resin  derived  from  the 
twigs  (the  complete  separation  of  needles  and  twigs  does  not.  appear 
to  be  practicable).  It  is  preferable  to  extract  the  residue  with 
cold  acetone  in  which  the  wax  does  not  dissolve ;  the  residue  is 
distilled  under  diminished  pressure,  and  the  distillate  is  crystallised 
repeatedly  from  ethyl  alcohol  or  acetic  acid.  The  wax  is  hydro¬ 
lysed  by  alcoholic  sodium  hydroxide  solution  with  unusual  difficulty, 
giving  a  mixture  of  cetyl,  ceryl,  and  myricyl  alcohols.  Stearic, 
palmitic,  and  hydro xypalmitic  acids  are  present. 

The  portion  of  the  crude  green  wax  which  is  soluble  in  acetone 
is  a  fat-like  mass  which  contains  phytosterol,  and  oleic,  stearic, 
and  abietic  acids  in  the  form  of  their  esters ;  the  presence  of  free 
abietic  acid  could  not  be  established. 

Cetyl  abietate ,  a  yellow,  waxy  mass,  m.  p.  40°,  is  prepared  by  the 
action  of  cetyl  iodide  on  silver  abietate  at  140°.  Myricyl  abietate 
is  a  dark  brown,  brittle  substance  resembling  shellac.  H.  W. 

Investigations  and  Ring  Closures  in  the  Series  of  the 
Methylnaphthalenes.  Fritz  Mayer  and  Adolf  Sieglitz  [with 
E.  Fischer,  J.  Hagen,  R.  Jung,  W.  Knies,  C.  Kohl,  F.  Listmann, 
W.  Neugebauer  and  Th.  Schulte]  {Ber.,  1922,  55,  [#],  1835 — • 
1859). — The  bromination  of  a-methylnaphthalene  in  carbon  disul¬ 
phide  solution  in  the  absence  of  light  gives  mainly  4-bromo-l- 
methylnaphthalene,  b.  p.  162 — 164°/ 12  mm.  (pier ate,  m.  p. 
123 — 124°),  and  4-bromo-l-bromomethylnaphthalene.  The  posi¬ 
tion  of  the  bromine  atom  in  the  former  is  established  by  its  con¬ 
version  into  l‘methylnaphthalene-4:-carboxylic  acid,  colourless  crys¬ 
tals,  m.  p.  175°  {methyl  ester,  b.  p.  192 — 194°/12  mm. ;  ethyl  ester, 
b.  p.  203°/  12  mm.,  chloride ,  b.  p.  150 — 160°/12  mm. ;  amide,  colour¬ 
less  needles,  m.  p.  193°:  anilide,  colourless  needles,  m.  p.  179°). 
The  ethyl  ester  is  transformed  through  the  hydrazide  (colourless 
needles,  m.  p.  154°)  into  the  urethane,  pink  needles,  m.  p.  96°,  from 
which  the  previously  obtained  4-amino- 1-methylnaphthalene,  m.  p. 
51°,  is  derived.  1 -Methyl-4-naphthoyl  chloride  is  converted  by 
benzene  and  aluminium  chloride  into  4  benzoyl  A-methylnaphthalene, 
m.  p.  174 — 175°,  which  is  transformed  by  aluminium  chloride  at 
150°  into  4:-methylperibenzan  throne,  m.  p.  115°.  4-Bromo- 1-methyl¬ 
naphthalene  is  oxidised  by  dilute  nitric  acid  to  4 -bromonaphthalene- 
l-carboxylic  acid,  colourless  needles,  m.  p.  212°  {methyl  ester,  colour¬ 
less  needles,  m.  p.  42°,  b.  p.  195 — 200°/15  mm.).  The  oxidation  of 
4-methylnaphthalene-l -carboxylic  acid  by  permanganate  in  alka- 


ORGANIC  CHEMISTRY. 


i.  741 


line  solution  gives  naphthalene- 1  :  k-dicarboxylic  acid ',  colourless 
rods,  m.  p.  288°  (methyl  ester,  m.  p.  64°,  b.  p.  195 — 197° /12  mm.). 

a-Naphthylm  ethyl  bromide  yields  aP-di-l-naphthylethane, 
m.  p.  161 — 162°,  when  treated  with  magnesium  and  ether  and 
subsequently  with  acetaldehyde.  It  is  converted  by  sodium  and 
ethyl  acetoacetate  into  ethyl  cn-l-naphthylmetkylacetoacetate,  b.  p. 
204-5 — 206°/12  mm.,  which  is  transformed  by  aqueous  sodium 
hydroxide  into  naphthylpropionic  acid  and  a-1  -naphthylbutane-y- 
one ,  b.  p.  186 — 187°/12  mm.  (semicarbazone,  m.  p.  176 — 177°; 
oxime,  needles,  m.  p.  89 — 91°).  Reduction  of  the  ketone  with 

amalgamated  zinc  and  hydrochloric  acid  gives  a.-1-naphthylbntane , 
a  colourless,  mobile  liquid,  b.  p.  151 — 152°/14  mm.  a-Naphthyl- 
methyl  bromide  reacts  with,  ethyl  malonate  and  sodium  to  give 
ethyl  oL-naphthylmeihylmalonate ,  b.  p.  221°/11  mm.  [An  interme¬ 
diate  fraction  contains  •  a  nuclear  brominated  methylnaphthalene, 
b.  p.  161 — 162°/11  mm.  ( picrate ,  m.  p.  127—128°),  which  is  not 
identical  with  4-bromo- 1 -methylnaphthalene ;  on  oxidation,  it 
yields  small  amounts  of  a  bromonaphthalenecarboxylic  acid ,  m.  p. 
215 — 216°.]  The  ester  is  hydrolysed  to  oL-naphlhylmethylmalonic 

acid ,  m.  p.  160 — 163°,  which  gives  |3-1 -naphthylpropionic  acid,  m.  p. 
151°,  when  heated.  The  latter  acid  is  converted  by  thionyl  chloride 
into  the  corresponding  chloride,  b.  p.  187°/12  mm.  (amide,  leaflets, 
m.  p.  85°),  which  is  transformed  by  aluminium  chloride  in  the 
presence  of  light  petroleum  into  7  :  %-dihydrophenalone-§  *  (annexed 
formula),  yellow  leaflets,  m.  p.  85 — 86°  (oxime,  m.  p. 
124 — 125°).  a-Naphthylmethyl  bromide  and  ethyl 
ethylmalonate  yield  ethyl  oi-naphthylmethylethyl- 
malonate,  b.  p.  227°/12  mm.,  from  which  a -naphthyl- 
OCL  ) CH 2  methylethylmalonic  acid,  needles,  in.  p.  151 — 153°,  is 


Qjj  obtained.  The  latter  loses  carbon  dioxide  at  150 — 160° 
2  and  passes  into  <y.-l-naphthylmethylbntyric  acid,  b.  p. 
223 — 227°/15  mm.  a-l-Ar aphthylmethylhvtyryl  chloride ,  b.  p.  188°/12 


mm.  (corresponding  amide,  m.  p.  132°),  is  transformed  by  aluminium 


chloride  in  the  presence  of  light  petroleum  in  to  Methyl- 
I  X|  |  7 :  S-dihydrophenalone- 9,  a  viscous,  yellow  liquid,  b.  p. 

I  Jv  1  1 95° /15  mm.,  which  is  reduced  by  amalgamated  zinc 

X|  X|  and  hydrochloric  acid  to  8-ethyl-l  :  8 -dihydrophena- 
EtCl  JCH2  lene,  b.  p.  167 — 168°/16  mm.  The  phenalone  is 
CEt  transformed  by  magnesium  ethyl  bromide  and  distil¬ 
lation  into  7  :  8-diethylphenalen e  (annexed  formula), 
a  yellow,  odourless  liquid,  b.  p.  185° /13  mm.  The  latter  is 
oxidised  by  potassium  permanganate  to  hemimellitic  acid. 

a-Naphthylmethyl  bromide  and  hexamethylenetetramine  give  an 
additive  compound,  colourless  needles,  m.  p.  175 — 179°  (indefinite), 
which  is  readily  transformed  into  a-naphthaldehyde,  b.  p.  150 — 
152°/13  mm.  The  latter  is  converted  by  nitromethane  into  a-1- 


*  As  the  name  in  use,  pmnaphthindanone,  is  incorrect  (cf.  Stelzner,  Lit. -Reg.  org. 
Chem.,  3,  41,  62)  the  author  suggests  that  the  parent  hydrocarbon  should  be  termed 
“  phenalene,”  an  abbreviation  of  the  structural  name  jpen'phenonaphthaleno. 
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naphthyl- $-nitroethylene,  C10H7*CHICH*NO2,  yellow  needles,  m.  p. 
87*5°,  which  is  reduced  by  aluminium  amalgam  in  the  presence  of  ether 
to  a-naphthylacetaldoxime ,  CnH7*CH2*CH.’N*OH,  colourless  needles, 
m.  p.  118°.  Treatment  of  the  oxime  with  sodium  amalgam,  acetic 
acid,  and  alcohol  gives  a -naphthylethylamine,  C10H7*CH2‘CH2*NH2, 
b.  p.  170 — 173°/16mm.  ( hydrochloride ,  m.  p.  243 — 248°;  acetyl  deriv¬ 
ative,  colourless  needles,  m.  p.  91°).  The  amine  is  also  prepared 
from  (3-1-naphthylpropionic  acid  by  successive  conversion  into 
the  corresponding  hydrazide ,  needles,  m.  p.  125—126°,  azide ,  and 
urethane ,  colourless,  lustrous  leaflets,  m.  p.  50 — 51°  and  hydrolysis 
of  the  latter. 

4z-Bromo-a-naphthylmethyl  bromide ,  needles,  m.  p.  103 — 104°,  is 
converted  by  alcoholic  sodium  ethoxide  solution  into  4,-bromo- 
a-naphthylmethyl  ethyl  ether ,  b.  p.  185 — 187°/17  mm. 

aA-Bromonaphthylacetonitrile ,  needles,  m.  p.  82°,  is  hydrolysed 
to  dA-bromonaphthylacetic  acid ,  colourless  needles, 
m.  p.  149 — 150°.  The  corresponding  chloride,  a  yellow 
liquid,  b.  p.  110 — 112°/12  mm.,  and  amide,  colourless 
needles,  m.  p.  182°,  are  described.  The  chloride 
is  transformed  by  aluminium  chloride  in  the  presence 
of  nitrobenzene  into  5-bromoacenaphthenone,  colour¬ 
less  needles,  m.  p.  174 — 175°  {oxime,  needles,  m.  p. 


CO-CH, 


215—216°). 

4-Bromo-ci-naphthylmethyl  bromide  reacts  with  ethyl  sodio- 
malonate  to  give  ethyl  4z-bromo-a-naphthylmethylmalonate,  leaflets, 
m.  p.  55°,  b.  p.  237°/14  mm.,  which  is  transformed  by  boiling  glacial 
acetic  and  hydrochloric  acids  into  p-4 -bromo-a-naphthylpropionic  acid, 
leaflets,  m.  p.  148°;  the  chloride  of  the  latter,  b.  p.  195°/10  mm., 
is  converted  by  aluminium  chloride  into  7 : 8-dihydrophenalone-9 
(see  above). 

4z-Bromo-a-naphthaldehyde,  colourless  needles,  m.  p.  85°,  is 
prepared  from  4-bromo-a-naphthylmethyl  bromide  and  hexa¬ 
methylenetetramine  and  is  converted  by  sodium  acetate  and 
acetic  anhydride  at  160 — 165°  into  p-4 -bromo-n-naphthylacrylic  acid , 
slender,  pale  yellow  needles,  m.  p.  250 — 251°. 

p-4-Methoxy-a-naphthylpropionic  acid  is  transformed  successively 
into  the  chloride  and  7  :  8-dihydrophenal-9-one. 

l-Bromo-2-methylnaphthalene,  b.  p.  165 — 170°/13  mm.,  290 — 
295°/760  mm.  (picrate,  m.  p.  113°),  is  converted  in  the  manner 
described  for  the  a-series  into  2-methylnaphthalene-l-carboxylic  acid, 
colourless  prisms,  m.  p.  126 — 127°.  The  acid  cannot  be  esterified 
with  alcohol  and  hydrogen  chloride ;  its  oxidation  to  a  dicarboxylic 
acid  could  not  be  effected.  The  chloride,  b.  p.  170 — 172°/20  mm., 


ethyl  ester  (from  the  chloride),  b.  p.  180 — 183715  mm.,  methyl  ester, 
b.  p.  168 — 170715  mm.,  amide,  m.  p.  143°,  and  anilide,  m.  p. 
167 — 168°,  are  described.  The  ester  is  transformed  by  an  ethereal 
solution  of  hydrazine  hydrate  into  a  mixture  of  bis-2-methyl-\- 
naphthoylhydrazine ,  m.  p.  234°,  and  the  normal  hydrazide,  cubes, 
m.  p.  164°.  The  latter  is  converted  in  the  usual  manner  into  the 
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urethane ,  m.  p.  135°,  and  l-amino-2-methylnaphthalene.  l-Benzoyl- 
2-methylnaphthalene ,  prisms,  m.  p.  74°,  b.  p.  240 — 245°/15  mm.,  is 
prepared  from  2-methyl- 1-naphthoyl  chloride  and  benzene  or  from 
benzoyl  chloride  and  2-methylnaphthalene  in  the  presence  of 
aluminium  chloride ;  it  is  transformed  by  aluminium  chloride  into 
5-methylbenzanthrone ,  bronze-coloured  leaflets,  m.  p.  195°.  1-Bromo- 
2-methylnaphthalene  is  converted  by  the  successive  action  of 
magnesium  in  the  presence  of  ether  and  methyl  sulphate  into 
1  : 2-dimethylnaphthalene,  b.  p.  137°/13  mm.,  dll°  1*0118 
[dfl-011],  nifl  1*60691,  ng  1*61461,  nj?  1*63613,  ng  1*6142, 
(picrate,  m.  p.  129°  after  softening  at  126°). 

p-Naphthylmethyl  bromide  has  b.  p.  168 — 172°/12  mm.,  Its 
magnesium  compound  is  converted  by  acetaldehyde  into  ap-di-2- 
naphthylethane,  m.  p.  182°.  (3-Naphthylmethyl  bromide  and  ethyl 
sodioacetoacetate  give  ethyl  Q-naphthylmethylacetoacetate ,  b.  p. 
218 — 220°/13  mm.,  which  is  hydrolysed  by  methyl  alcoholic 
potassium  hydroxide  solution  to  (3-2-naphthylpropionic  acid  and 
a-2 -naphthylbutane-y-one,  m.  p.  50°,  b.  p.  190 — 200°/13  mm.  {oxime, 
needles,  m.  p.  115 — 116°;  semicarbazone ,  needles,  m.  p.  173°). 
The  ketone  is  reduced  to  a-2 -naphthylbutane,  b.  p.  125 — 130°/13 
mm.  Ethyl  (3- naphthylmethylmaloimte  has  b.  p.  214 — 216°/13 
mm.,  and  is  hydrolysed  to  $-naphthylmethylmalonic  acid ,  needles, 
m.  p.  94 — 95°,  from  which  p-2-naphthylpropionic  acid,  leaflets, 
m.  p.  134 — 135°,  is  prepared.  The  chloride  of  the  latter  acid,  m.  p. 
54°,  is  converted  by  aluminium  chloride  in  the  presence  of  light 
petroleum  into  4  :  5-benzoindan-l-one ,  colourless  needles,  m.  p.  103°. 
Ethyl  $-naphthylmethylethylmalonate,  a  colourless  liquid,  b.  p. 
225 — 227°/13  mm.,  is  converted  successively  into  $-naphthylethyl - 
malonic  acid ,  colourless  crystals,  m.  p.  150°,  a -2-naphthylmethyl-n- 
butyric  acid,  b.  p.  225 — 227°/13  mm.  {ethyl  ester,  b.  p.  159 — 196°/13 
mm.,  amide,  needles,  m.  p.  108°),  a-2 -naphthylmethyl-n-butyryl 

chloride,  a  heavy  liquid,  b.  p.  190 — 195°/13  mm., 
and  2-ethyl-4: :  5-benzoindan-l-one  (annexed 
formula),  colourless  needles,  m.  p.  54°,  b.  p. 
195 — 200°/13  mm.,  the  oxime  and  semicarb¬ 
azone  of  which  could  not  be  prepared. 
2-Ethyl  4  :  5-benzoindane  has  b.  p.  157 — 160°/14 
mm.  2  :  3-Diethyl-4  :  5-benzoindene,  b.  p.  205 — 207°/16  mm.,  is 
oxidised  by  nitric  acid  to  mellophanic  acid. 

(3-Naphthylm ethyl  bromide  and  hexamethylenetetramine  give  an 
additive  compound,  colourless  leaflets,  decomp.  160°,  from  which 
(3-naphthaldehyde,  m.  p.  61°,  b.  p.  155 — 160°/13  mm.,  is  prepared  in 
70 — 80%  yield.  The  aldehyde  is  converted  by  nitrome thane  into 
$-nitro-a-2-naphthylethylene,  yellow  needles,  m.  p.  123°,  which  is 
reduced  to  fi-naphthylacetaldoxime,  colourless,  lustrous  needles, 
m.  p.  120°,  and  fi-2-naphthylethylamine,  b.  p.  160 — 165°/15  mm., 
[ hydrochloride ,  m.  p.  250°  (decomp.);  acetyl  derivative,  m.  p. 
109—110°]. 

1  -Bromo-$-naphthylmethyl  bromide,  needles,  m.  p.  107 — 108°, 

d  d2 
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prepared  by  the  bromination  of  l-bromo-2-methylnaphthalene  at 
240 — 245,°  is  converted  successively  into  l -bromo-$ -naphthyl- 
acetonitrile,  needles,  m.  p.  127 ’5° ,  and  \-bromo-$-naphthylacetic  acid, 
needles,  m.  p.  194°  ( methyl  ester,  b.  p.  210 — 215°/18  mm.).  It  is 
transformed  by  hexamethylenetetramine  into  l-bromo-2-naphthalde - 
hyde ,  needles,  m.  p.  118°  (oxime,  m.  p.  164 — 166°),  which  is  oxidised 
to  l -bromo -2 -naphthoic  acid,  needles,  m.  p.  186°.  With  ethyl  sodio- 
malonate,  the  bromide  gives  ethyl  \ -bromo -$-naphthylmethylmalonate, 


leaflets,  m.  p.  79 — 80°,  b.  p.  250 — 260°/15  mm.,  which  after  hydro¬ 
lysis  and  loss  of  carbon  dioxide  yields  $-\-bromo-2-naphthylpropionic 
acid,  leaflets,  m.  p.  125°  (methyl  ester,  m.  p.  86 — 87°,  chloride,  b.  p. 
210 — 220°/20  mm.,  amide,  needles,  m.  p.  164°).  4t-Bromo-5  :  6- 


benzoindan-l-one,  C10H  5Br<^>CH2,  has  m.  p.  152°  [oxime,  m.  p. 


222 — 225°  (decomp.)].  Reduction  by  Clemmensen’s  method  gave 
a  somewhat  impure  hydrindene,  m.  p.  92°.  H.  W. 


Isomeric  Sulphonimides  of  Naphthoic  Acid,  a  Contribu¬ 
tion  to  the  Theory  of  Dulcegenic  Groups.  H.  P.  Katjfmann 
and  H.  Zobel  (Ber.,  1922,  55,  [J3],  1499 — 1508). — A  series  of  sub¬ 
stances  is  described  which  have  a  constitution  analogous  to  that  of 
“  saccharin  ”  but  contain  the  naphthalene  instead  of  the  benzene 
nucleus.  In  chemical  behaviour  they  resemble  “  saccharin  ”  very 
closely.  Unlike  the  latter,  however,  they  have  a  pronouncedly 
bitter  taste,  which  is  still  more  marked  in  their  freely  soluble  salts 
with  the  alkali  metals. 


p-Naphthylamine-l-sulphonie  acid  is  diazotised  and  the  product 
is  converted  by  potassium  cuprocyanide  solution  into  2-cyanonaph- 
thalene-l-sulphonie  acid,  the  potassium  salt  of  which  is  transformed 
by  phosphorus  pentachloride  and  phosphoryl  chloride  at  140° 
into  2-cyanonaphthalene-l-sulphonyl  chloride,  pale  yellow  needles, 
m.  p.  92°.  The  latter  is  converted  by  an  excess  of  ammonia  dis¬ 
solved  in  boiling  alcohol  into  2-cyanonaphthalene-\-\l/-sulphonamide, 


large,  colourless  cubes  which  do  not  melt  below 

300°,  and  is  transformed  by  hot  aqueous  sodium  hydroxide 
solution  into  2-naphthoic-\-svXphonimide  [“  naphthasaccharin  I  ”] 
SO  NH  (annexed  formula),  m.  p.  267°  (decomp.);  the 
/v  /  2  j  corresponding  sodium  salt,  cubes  (-(-2H20)  and 

S  \ — CO  lead  salt,  anhydrous  needles,  are  described.  The 

I  1  I  sulphonimide  condenses  with  resorcinol  in  the 

presence  of  concentrated  sulphuric  acid  at 
150 — 180°  with  the  production  of  the  corresponding  sulphurein , 


023HU0CS. 

The  preparation  of  1 -naphthoic- 2 -sulphonimide  [“  naphtha- 
saccharin  II  ”]  has  been  described  independently  by  Kalcher 
(cf .  Behrend,  A.,  1918,  i,  413).  1  -Cyanonaphthalene-2-sulphonamide, 

colourless  crystals,  m.  p.  294°,  is  obtained  by  the  action  of  the 
calculated  quantity  of  ammonia  on  l-cyanonaphthalene-2 -sulphonyl 
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chloride  dissol  ved  in  benzene  (the  corresponding  compound  obtained 
by  Kalcher  is  regarded  as  the  if/- amide).  1 -Naphthoic -2 -sul- 
phonimide  is  converted  by  resorcinol  and  aluminium  chloride 
into  the  “  saccharein,”  C23H1505NS,  and  by  resorcinol  and  con¬ 
centrated  sulphuric  acid  into  the  sulphureiv ,  C23H1406S. 

3- Amino-2-naphthoic  acid  is  diazotised  and  the  diazonium  com¬ 
pound  is  transformed  into  the  disulphide,  which  is  reduced  by 
powdered  iron  in  boiling  alkaline  solution  to  3 -thiol -2 -naphthoic 
acid.  Oxidation  with  potassium  permanganates  converts  the 
latter  into  3 -sulpho -2 -naphthoic  acid  which,  with  phosphorus 
pentachloride  at  140°,  gives  the  corresponding  dichloride ,  pale 
yellow  prisms,  m.  p.  159°.  The  latter  is  transformed  by  ammonium 
carbonate  into  the  2-naphthoic-3-sulphonimide ,  slender,  colourless 
needles,  m.  p.  288°;  the  sodium  salt,  cubes  (-b2H20),  and  lead  salt, 
anhydrous,  colourless  needles,  are  described. 

1  -Cyanonaphthalene-Q-xp-sidphonaynide,  cubes  which  do  not  melt 
below  300°,  is  prepared  from  a-naphthylamine-8-sulphonic  acid 
through  the  cyanosulphonic  acid  and  the  corresponding  chloride. 
It  is  converted  by  aqueous  .sodium  hydroxide  solution  into  the 
l-naphthoic-8-sulphonimide,  colourless  needles,  m.  p.  255 — 265° 
(decomp.);  the  corresponding  sodium  salt,  cubes  (+2H20),  and 
lead  salt,  colourless,  anhydrous  needles,  are  described.  H.  W. 

4- Nitrosalicylic  Acid.  Heisaburo  Konpo,  Tomoichi 
Nakajima,  and  Coro  Murakawa  (J.  Pharm .  Soc.  Japan,  1922, 
355—369). — Ullmann  and  Uzbachian  (A.,  1903,  i,  626)  oxidised 
4-nitro-2-acetylaminotoluene  with  potassium  permanganate,  and 
regarded  the  product  as  5-nitro-2-acetylaminobenzoic  acid  (from 
its  m.  p.  221°,  etc.).  The  authors  have  repeated  the  work  and 
obtained  light  yellow  needles,  m.  p.  221°,  the  decomposition  of  which 
by  boiling  with  15%  hydrochloric  acid  gave  4-nitro-2-amino- 
benzoic  acid,  yellowish -red  needles,  m.  p.  263 — 264°  (decomp.), 
giving  the  ethyl  ester,  yellow  plates,  in.  p.  97 — 98°  (Seidel,  89 — 91°). 
The  acid  was  converted  into  4-nitrosalicylic  acid,  small,  yellow 
needles,  m.  p.  234 — 235°  (Ullmann,  226° ;  Borsche,  235°),  and  its 
ethyl  ester,  light  yellow  needles,  m.  p.  86 — 87°.  It  follows  that 
Ullmann  and  Uzbachian’ s  acid  is  4-nitro-2-acetylaminobenzoic 
acid.  The  process  is  recommended  for  the  preparation  of  4-nitro- 
salicylic  acid.  The  latter  was  reduced  electrolytically  to  4- amino¬ 
salicylic  acid,  small,  slightly  coloured  plates,  m.  p.  149 — 151° ; 
hydrochloride,  small,  yellow  leaves,  m.  p.  222 — 223°  (decomp., 
Seidel,  220°) ;  it  gives  a  purple -red  coloration  with  ferric  chloride. 

On  the  other  hand,  4-  and  5-nitrosalicylic  acids  and  other  com¬ 
pounds  were  prepared  from  (3-nitrophthalimide  according  to  the 
directions  of  Seidel  and  Bittner  ( Monatsh .,  1891,  23,  435)  for 
comparison  with  the  compounds  above  described.  Correction  of 
m.  p.  is  given  in  some  cases.  Ethyl  5-nitro~2-aminobenzoate  has 
m.  p.  150—151°  (Seidel,  146°).  5-Aminosalicylic  acid  was  prepared 
electrolytically  from  5-nitrosalicylic  acid.  It  is  unmelted  at  260°  ; 
its  acid  sulphate,  white  needles,  has  m.  p.  236 — 237°  (Beilstein, 
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234°) ;  the  hydrochloride  crystallises  in  hexagonal  plates.  Its 
aqueous  solution  gives  an  indigo  coloration  with  ferric  chloride, 
thus  differentiating  it  from  the  4-isomerides.  K.  K. 


Polys alicylides.  V.  Paolini  and  S.  Scelba  (Atti  B.  Accad. 
Lined ,  1922,  [v],  31,  i,  378 — 380). — Like  the  acetyl  derivative 
( Giorn .  Chirn.  hid.  AppL,  1921,  3,  403),  other  similar  derivatives 
of  salicylic  acid,  such  as  benzoyl-,  propionyl-,  and  ?i-butyryl- 
derivatives  and  the  acetyl  compound  of  Boehringers  diplosal  or 
sabcylosalicyiic  acid  (A.,  1909,  i,  803  ;  1910,  i,  386),  undergo  decom¬ 
position  when  heated  at  about  their  melting  points,  benzoic, 
propionic,  etc.,  acid  being  liberated  and  a  colourless  or  yellow, 


vitreous,  polymerised  salicylide  or 


depside,  (c6H4  <^°) 


,  formed. 

u 


The  latter  represents  a  mixture  of  various  polymerides  of  different 
complexity,  the  molecular  weight  being  six  to  ten  times  that  of 
salicylide.  All  these  products  are  converted  solely  into  salicylic 
acid  w'hen  hydrolysed  by  means  of  alcoholic  potassium  hydroxide. 

T.  H.  P. 


Catalytic  Racemisation  of  Optically  Active  Acid  Amides. 

Alex.  McKenzie  and  Isobel  Agnes  Smith  (T.,  1922,  121,  1348 — 
1361). 


The  Condensation  of  Methyl  p-Naphthol-3-carboxylate 
with  Methyl  w-Opianate.  Karl  Stoshjs  ( Monatsh .,  1922,  43, 
43 — 47). — Opianic  acid  itself  does  not  condense  with  methyl 
2-hydroxy-3-naphthoate,  but  its  methyl  ester  condenses  slowly 
in  ethereal  solution  in  the  presence  of  hydrogen  bromide.  The  con- 

HO  CO  H  Sensation  is  more  sluggish  than  the 
z — x  , — v  2  similar  condensation  of  benzaldehyde 

CH-/  N  with  methyl  2-hydroxy-3-naph- 
|  N — thoate.  The  failure  of  opianic  acid 
\  itself  to  condense  supports  the  view 
^ ^  that  this  acid  in  the  free  state  exists  in 

the  pseudo-  or  lactonic  form.  The  condensation  product  when  the 
methyl  ester  is  used  has  a  lactonic  structure  (annexed  formula). 

2-Carboxy- 3  : 4 -dimethoxy  phenyl  -  3  -  earboxy  -  2  -  hydroxy  -a-naphthyl- 
carbinol  lactone  forms  pale  yellow  crystals,  m.  p.  193*5°.  The 
disodium  salt,  C21H1407Na2  crystallises  in  hygroscopic  needles,  and 
the  dimethyl  ester,  C2oH20O7,  forms  pale  yellow'  crystals,  m.  p.  164°. 

E.  H.  R. 


i  i 


MeO  CO-O 


The  Diphenyleneoxide  Series.  Fritz  Mayer  and  Wilhelm 
Krieger  (Ber.,  1922,  55,  [5],  1659 — 1666). — The  constitution  of 
y-diphenyleneoxide-y-keto-^-butyric  and  y-tetrahydrodiphenylene- 
oxide-y-keto-w-butyric  acids  has  been  completely  elucidated  by 
the  proof  that  the  side  chain  is  attached  to  the  diphenyleneoxide 
nucleus  in  position  5. 

y-Diphenyleneoxide-y-keto-w-butyric  acid  is  oxidised  by  potass¬ 
ium  permanganate  to  diphenyleneoxide- 5-carboxylic  acid,  m.  p. 
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246 — 247°  after  softening  at  237°.  The  latter  acid  is  also  obtained 
by  the  action  of  bleaching  powder  on  5-acetyldiphenyleneoxide 
and  from  5 -bromodiphenyleneoxide,  needles,  m.  p.  108 — 109°,  b.  p. 
220° /40  mm.,  by  the  successive  action  of  magnesium  and  carbon 
dioxide.  An  acid,  m.  p.  266° ,  has  been  described  by  Borsche  and 
Bothe  as  diphenyleneoxide-5-carboxylic  acid,  but  the  ultimate  proof 
that  the  acid,  m.  p.  246 — 247°,  has  this  constitution  is  adduced  in 
the  following  manner.  p-Cresol  is  condensed  with  o-bromonitro- 
benzene  by  means  of  potassium  in  the  presence  of  naphthalene  at 
220 — 230°  to  2-nitroAf -methyldiphenyl  ether ,  N02*C6H4*0*C6H4Me, 
coarse  prisms,  m.  p.  48 — 48*5°,  b.  p.  230 — 232°/17 — 18  mm.  The 
latter  is  reduced  by  alcoholic  ammonium  sulphide  to  2-amino-^f  - 
methyldiphenyl  ether ,  b.  p.  195°/15  mm.,  which  is  diazotised  and 
converted  into  5-methyldiphenyleneoxide ,  slender  needles,  m.  p. 
45°,  b.  p.  160°/30  mm. ;  oxidation  of  the  methyl  compound  with 
potassium  permanganate  gives  the  acid,  m.  p.  246 — 247°. 

Ethyl  y-5-diphenyleneoxide-y-keto-n-butyrate ,  b.  p.  260°/2 — 3  mm., 
is  reduced  by  amalgamated  zinc  and  hydrochloric  acid  and  the 
product  is  re-esterified,  thus  giving  ethyl  y-5-diphenyleneoxide- n- 
butyrate ,  b.  p.  260° /10  mm.  Hydrolysis  of  the  latter  gives  y -5-di- 
phenyleneoxide-n-bulyric  acid,  colourless  needles,  m.  p.  112 — 113° 
(i chloride ,  b.  p.  170 — 272°/10 — 12  mm.,  amide ,  colourless  leaflets, 
m.  p.  157°).  Hydrazine  hydrate  converts  the  ester  into  the  cor¬ 
responding  hydrazide ,  coarse  crystals,  m.  p.  122 — 123°,  which  is 
transformed  by  sodium  nitrite  and  dilute  hydrochloric  acid  into 
the  azide.  The  latter  is  transformed  by  boiling  alcohol  into 
y-5-diphenyleneoxide-n-propylur  ethane,  C12H70*[CH2]3*NH*C02Et, 
colourless  needles,  m.  p.  73 — 74°.  Hydrolysis  of  the  urethane  with 
alcoholic  potassium  hydroxide  solution  gives  y -5-diphenyleneoxide- 
n- propylamine,  b.  p.  230 — 232°/17 — 18  mm.  {hydrochloride,  colour¬ 
less  leaflets,  m.  p.  219 — 220°,  acetyl  derivative,  colourless  needles, 
m.  p.  120°). 


y-5-Diphenyleneoxide-y-keto-w-butyric  acid  is  converted  by 
hydrazine  hydrate  in  boiling  alcoholic  solution  into  3  :  5-di - 

phenyleneoxidepyridazin-6-one,  C12H70'C\^jj  .qj^/C'O,  colourless 

needles,  m.  p.  199 — 200°,  which  is  transformed  by  bromine  in  hot 
glacial  acetic  acid  solution  into  3  :  5-diphenyleneoxidepyridaz- 

6-one,  C12H70*C^qjj  *(3jj/>CO,  colourless  needles,  m.  p.  259 — 


260°.  3  :  5-Diphenyleneoxide-6-chloropyridazine  crystallises  in 

leaflets,  m.p.  204 — 205°. 

When  dissolved  in  boiling  cycfoliexanol,  diphenyleneoxide 
is  reduced  by  sodium  to  tetrahydrodiphenyleneoxide,  b.  p.  265 — 
270°. 


Ethyl  y-fr-tetrahydrodiphenyleneoxide-y-keto-n-butyrate,  colourless 
needles,  b.  p.  277 — 278° /23  mm.,  m.  p.  68 — 69°,  is  reduced  by 
Clemmensen’s  method  to  ethyl  y-5-tetrahydrodiphenyleneoxide-n - 
butyrate ,  b.  p.  253 — 255°/23  mm.,  and  the  latter  is  hydrolysed  to 
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y-5-tetrahydrodiphenyleneozide-n-butyric  acid ,  silver  leaflets,  m.  p. 
119 — 120°.  The  ester  is  converted  successively  into  the  corre¬ 
sponding  hydrazide ,  colourless  needles,  m.  p.  125*5 — 126*5°,  and 
urethane ,  colourless  needles,  m.  p.  68 — 69°.  Alkaline  hydrolysis 
of  the  latter  leads  to  the  production  of  y ’5-tetrahydrodiphenyl- 
eneoxide-n-propylamine ,  b.  p.  (about)  220 — 230° /25  mm.  (hydro¬ 
chloride,  colourless  needles,  m.  p.  253 — 254;  acetyl  derivative, 
leaflets,  m.  p.  118°).  H.  W. 

Ring-chain  Tautomerism.  II.  The  Effect  of  the  gem- 
Diethyl  Group  on  the  Carbon  Tetrahedral  Angle.  Shankar 
Shridhar  Deshapande  and  Jocelyn  Field  Thorpe  (T.,  1922, 
121,  1430—1442). 

amphoric  Acid  Derivatives.  E.  S.  Faijst  (U.S.  Pat., 
1406547). — Camphoric  acid  p-diethylaminoethylimide  hydro¬ 
chloride,  colourless,  lustrous  crystals,  m.  p.  89 — 90°,  is  prepared 
by  heating  camphoric  acid  with  us-diethylethylenediamine  at 
180 — 200°,  dissolving  in  ether,  and  treating  with  alcoholic  hydrogen 
chloride.  Camphoric  acid  (3-piperidylethylimide  hydrobromide  has 
m.  p.  193 '5°,  the  P-allylaminoethylimide  hydrobromide  has  m.  p. 
144°,  the  p-diethylaminoethylimide  hydrobromide  has  m.  p.  157°, 
the  P-dimethylaminoethylimide  hydrobromide  has  m.  p.  207°,  and 
the  p-aminoethylimide  hydrobromide  has  m.  p.  135 — 140°  (decomp.). 
These  compounds  have  therapeutic  uses.  Chemical  Abstracts. 

Dyes  Derived  from  Camphoric  Anhydride.  Anukul 
Chandra  Sircar  and  Sikhibhusan  Dutt  (T.,  1922,  121,  1283 — 
1286). 

Optically  Active  Dyes.  I.  Camphoreins.  Bawa  Kartar 
Singh,  Raghunath  Rai,  and  Rattan  Lal  (T.,  1922,  121,  1421 — 
1430). 

Vanillin  Glyceride.  Francis  D.  Dodge  (J.  Amer.  Chem. 
Soc .,  1922,  44,  1405 — 1407). — A  crystalline  deposit  which  had 
formed  in  a  mixture  of  alcohol,  glycerol,  and  vanillin  was  shown 
to  be  vanillin  glyceride,  m.  p.  160 — 162°,  formed  by  the  condensa¬ 
tion  of  1  molecule  of  vanillin  with  1  molecule  of  glycerol.  The 
reaction  between  these  two  compounds  is  much  accelerated  by 
the  presence  of  mineral  acids,  but,  on  the  other  hand,  the  resulting 
glyceride  is  readily  hydrolysed  by  acids.  W.  G. 

Benzopolymethylene  Compounds.  IV.  The  Two  ar- 
Aldehydes  of  Tetrahydronaphthalene  [Tetralene].  Julius 
von  Braun  [with  K.  Moldaenke,  H.  Dirlam,  and  H.  Gruber]. 
(Ber.,  1922,  55,  [B\  1700 — 1709). — Difficulties  are  encountered 
in  the  conversion  of  tetrahydronaphthalene  into  the  corresponding 
aldehydes  by  the  action  of  carbon  monoxide,  hydrogen  chloride, 
and  aluminium  chloride,  since  the  greater  part  of  the  hydro¬ 
carbon  undergoes  auto-condensation ;  the  small  proportion  of  aide- 
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hyde  produced  appears  to  consist  exclusively  of  the  (3-derivative. 
The  a-aldehyde  is  obtained  by  the  following  sequence  of  changes. 
ar-a-Tetrahydronaphthylamine  is  diazotised  and  converted  into 
ar- a-tetrahydronaphthonitrilev  pale  yellow  crystals,  m.  p.  48°, 
b.  p.  153°/15  mm.  (cf.  Bamberger  and  Bordt,  A.,  1889,  715),  which 
is  converted  by  fuming  hydrochloric  acid  at  120°  into  ar- a-tetra- 
hydronaphthoic  acid,  m.  p.  150°.  Reduction  of  the  nitrile  by 
sodium  and  alcohol  yields  tetrahydronaphthalene  and  ar- a-tetra- 
hydronaphthylmethylamine,  a  colourless  liquid,  b.  p.  149^ — 152°/ 
11  mm.;  (the  hydrochloride,  lustrous  needles,  m.  p.  253°,  picrate , 
prisms,  m.  p.  242°.  acetyl  compound,  m.  p.  125°,  benzoyl  compound, 
m.  p.  144°,  phenylcarbamide ,  m.  p.  199°,  and  phenyl  thiocarbamide, 
m.  p.  153°,  are  described).  The  amine  is  converted  by  sodium 
nitrite  and  acetic  acid  into  the  corresponding  alcohol ,  b.  p.  154 — 
155° /12  mm.,  which  is  oxidised  by  potassium  di chromate  and 
sulphuric  acid  to  ar-oc-tetrahydronaphthaldehyde ,  a  colourless,  almost 
odourless  liquid,  b.  p.  131 — 133°/12  mm.  ( semicarbazone ,  m.  p.  187°). 
From  the  preparative  point  of  view,  the  difficulty  involved  in  this 
sequence  is  due  to  the  poorness  of  the  yields.  This  has  been  largely 
overcome  by  the  subsequent  observation  that,  contrary  to  the 
observations  of  Bamberger  and  Lodter  (A.,  1887,  719),  a-naphthyl- 
methylamine  is  directly  reducible  to  ar- a  -  tetr  ah  ydronaphthyl- 
methylamine,  the  process  being  effected  conveniently  by  sodium  and 
amyl  alcohol. 

The  following  derivatives  of  ac- a-tetrahydronaphthylmethyl- 
amine  are  described  :  hydrochloride ,  m.  p.  230° ;  picrate,  m.  p.  169 — 
170° ;  phenylcarbamide ,  m.  p.  126°  ;  benzoyl  derivative,  m.  p.  125°. 

&T-$’Tetrahy dr onaphthonitrile,  a  colourless  liquid,  b.  p.  151 — 
152°/11  mm.,  m.  p.  20 — 21°,  is  reduced  by  sodium  and  ethyl 
alcohol  to  ar -$-tetrahydronaphthylmethylamine,  a  colourless  liquid, 
b.  p.  146 — 148°/11  mm.  {hydrochloride,  m.  p.  248°  ;  picrate,  in.  p. 
215° ;  benzoyl  derivative,  long  needles,  m.  p.  165°,  b.  p.  260 — 
265°/10  mm.,  p-nitrobenzoyl  compound,  m.  p.  170°;  phenylthio - 
carbamide ,  m.  p.  130°).  The  amine  is  more  conveniently  prepared 
by  the  reduction  of  (3-naphthyhnethylamine  by  sodium  and  amyl 
alcohol ;  the  yield  is  about  90  %  of  that  theoretically  possible, 
but  the  product  appears  to  be  contaminated  with  very  small 
amounts  of  the  alicyclic  derivative.  It  is  converted  by  sodium 
nitrite  and  acetic  acid  into  the  corresponding  alcohol,  a  pale  yellow 
liquid  with  a  powerful,  pleasant  odour,  b.  p.  148 — 152°/ 14  mm., 
which  is  oxidised  to  a r-$-tetrahydronaphthaldehyde,  a  colourless 
liquid  with  an  odour  of  peppermint,  b.  p.  138°/14  mm.  The  corre¬ 
sponding  oxime  has  little  tendency  to  crystallise  ;  the  semicarbazone 
has  m.  p.  219°.  The  aldehyde  is  smoothly  oxidised  by  potassium 
permanganate  to  (3-tetrahydronaphthoie  acid,  m.  p.  151°.  H.  W. 

Sulphoacetic  Acid  as  Condensing  Agent.  IV.  iso- 
Acetovanillone.  Wilhelm  Schneider  and  Edgar  Kraft 
(Ber.,  1922,  55,  [B],  1892—1899;  cf.  A.,  1921,  4,  680,  859,  879)— 
3- Ac eioxy -4 -methoxy acetophenone  [ acetyllsoacetovanillone ],  colourless 
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leaflets  or  slender  needles,  m.  p.  66°,  is  prepared  by  the  regulated 
action  of  acetic  anhydride  (350  c.c.)  and  concentrated  sulphuric 
acid  (50  c.c.)  on  guaiacol  (50  grams)  at  80°,  and  is  converted  by 
aqueous  alkali  hydroxide  solutions  into  3-hydroxy A-methoxy aceto¬ 
phenone,  m.  p.  (monohydrate)  66 — 69°,  (anhydrous)  91°.  The  corre¬ 
sponding  oxime,  colourless  needles,  m.  p.  138°,  and  semicarbazone, 
colourless  crystals,  m.  p.  206°,  are  described.  The  constitution 
of  the  substance  is  deduced  from  its  difference  from  4-hydroxy-3- 
methoxyacetophenone  [acetovanillone],  on  the  one  hand,  and  from 
its  methylation  to  3  :  4-dimethoxyacetophenone,  m.  p.  49—50°, 
and  oxidation  of  the  latter  to  veratric  acid,  on  the  other. 

Guaiacol  is  acetylated  and  anisole  is  practically  unaffected  by 
acetic  anhydride  containing  a  trace  of  concentrated  sulphuric  acid 
(2  drops  in  40  grams) ;  a  perceptible  amount  of  ketone  could  not  be 
detected  in  either  case.  H.  W. 


Ketoanils.  II.  Constitution  of  the  N-Alkylketoanils 
and  Transformation  of  Aliphatic  Ketoanils  into  Deriv¬ 
atives  of  Quinoline.  E.  Knoevenagel  and  Hans  Bahr  (Ber., 
1922,  55,  [B],  1912 — 1928).— The  alternative  constitutions, 

/CMe, 

CH2:CMe*NPh*CH2R  and  NPh  ^  i  * 

have  been  assigned  by  Jaeger  (A.,  1921,  i,  785)  to  the  Ar-alkyl- 
ketoanils  obtained  by  the  fission  of  ketoanil  alkyliodides  with  alkali. 
A  decision  in  favour  of  the  first  formula  is  reached  indirectly,  since 
the  alkyliodides  of  compounds  with  the  CIN-linking  (methiodides 
of  benzylideneaniline,  benzophenoneanil  and  benzophenone-p-tolil) 
are  decomposed  when  distilled  in  a  vacuum  into  the  same  products, 
which  do  not  contain  a  three -membered  ring,  as  are  obtained  by 
the  action  of  water  on  them.  A  more  direct  confirmation  of  the 
non-cyclic  structure  is  based  on  the  observation  that  methyl- 
acetone-p-tolil  ethiodide  is  identical  with  ethylacetone-p-tolil 
methiodide. 

Acetoneanil  is  generally  converted  by  methyl  iodide  into  a 
glassy  methiodide  which  is  transformed  by  sodium  hydroxide  into 
^sopropenylmethylaniline  [as  by-products,  a  base,  C22H30N2,  coarse 
needles,  m.  p.  147°,  and  a  methiodide  (?),  m.  p.  181°,  are  isolated]. 
Acetoneanil  is  transformed  by  methyl  sulphate  into  the  compound, 
C17H1704NS,  silvery  leaflets,  m.  p.  148°,  from  which  methyKso- 
propenyl aniline,  b.  p.  144°/14  mm.,  is  obtained  in  88*7%  yield  by 
means  of  sodium  hydroxide.  The  base  is  transformed  by  nitrous 
acid  into  a  compound,  m.  p.  85 — 91°;  it  unites  with  iodine  to 
form  methylisopropenylaniline  di-iodide ,  NPhMe*CMeI*CH2I,  m.  p. 
138—140°. 


Benzophenoneanil  methiodide ,  pale  yellow  needles,  m.  p.  120°, 
is  converted  by  dilute  sodium  hydroxide  into  benzophenone  and 
aniline. 

Benzophenone-'p-tolil  methiodide,  m.  p.  198°,  is  transformed  by  boil¬ 
ing  methyl  alcohol  into  benzophenonedimethylacetal,  CPhg(OMe)2, 
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p-toluidine  hydriodide,  and  methyl  alcohol.  It  is  hydrolysed  by 
water  to  benzophenone  and  p-toluidine. 

Acetoneanil  methiodide  decomposes  when  distilled  in  a  vacuum 
into  hydrogen  iodide  and  methvKsopropenylaniline.  Benzophenone- 
anil  methiodide  and  benzophenone-p-tolil  methiodide  are  only  de¬ 
composed  slightly  under  similar  conditions. 

The  ethiodide  of  methylmopropenylaniline ,  m.  p.  244°,  is  shown 
to  be  identical  with  the  methiodide  of  ethyH.sopropenylaniline. 

Methyh'sopropenylaniline  is  converted  by  hydrogen  chloride  at 
180 — 200°  into  methane,  methyl  chloride,  and  2  :  4 -dimethylquino- 
line ,  a  pale  yellow  liquid,  b.  p.  143°/15  mm.  ( hydrochloride ,  m.  p. 
210 — 215°  after  darkening  at  190° ;  pier  ate,  m.  p.  194°,  tartrate , 
m.  p.  158°) ;  the  base  is  also  obtained  from  acetoneanil  by  an 
analogous  process. 

2:4:  6-1  rimethylqvinoline,  m.  p.  65-5,  b.  p.  146 — 148° /13*5  mm., 
is  prepared  from  acetone  -  p- tolil ;  the  hydrochloride ,  m.  p.  268 — 
272°  after  darkening  at  245°,  the  tartrate ,  m.  p.  172°,  and  the 
methiodide ,  pale  yellow  needles,  m.  p.  245 — 247°,  are  described. 
The  base  is  also  obtained  from  methyk,sopropenyl-p-toluidine. 

2  :  4-Dimethylquinoline  can  also  be  prepared  from  acetoneanil 
at  280°  by  the  action  of  aluminium  chloride,  or  from  methyKso- 
propenylaniline,  phosphorus,  and  hydriodic  acid  at  180 — 200°. 

Methylethylketoanil  is  converted  into  2-methylA-ethylqiii7iolir<e, 
b.  p.  150 — 153°/14  mm.  ( methiodide ,  m.  p.  246°;  tartrate ,  needles, 
m.  p.  149°) ;  the  volume  of  ethane  liberated  is  greater  than  that 
calculated,  and  points  to  non-uniformity  in  the  base.  Methyl- 
ethylquinoline  is  oxidised  by  potassium  dichromate  and  sulphuric 
acid  into  2-methylquinoline-4-carboxylic  acid,  m.  p.  244°. 

2  :  6-Dimethyl -4- ethylqvinoline,  a  pale  yellow  liquid,  b.  p.  169 — 
171°/20  mm.,  is  obtained  from  methylethylketone-p-tolil ;  the 
tartrate  has  m.  p.  173°.  H.  W. 

Ketoanils.  III.  Fatty-aromatic  Ketoanils.  E.  Knoe- 
venagel  and  Oskar  Goos  (Ber.,  1922,  55,  [B]}  1929 — 1937). — 
It  has  been  showrn  by  Knoevenagel  and  Bahr  (preceding  abstract) 
that  purely  aliphatic  ketoanils  are  convertible  into  quinoline 
derivatives ;  this  is  also  true  of  the  mixed  fatty- aromatic  compounds. 

Acetophenoneanil  cannot  be  prepared  by  the  direct  action  of 
aniline  and  acetophenone  (whereby  1:3: 5-triphenylbenzene  is 
formed),  but  is  produced  from  the  amine  and  acetophenoneacetal. 
It  is  a  pale  yellow,  crystalline  substance,  m.  p.  41°,  which  is  very 
readily  hydrolysed  to  acetophenone  and  aniline ;  the  hydrochloride 
has  m.  p.  190°.  When  heated  at  a  temperature  just  below  its 
boiling  point,  it  yields  dypnonanil ,  m.  p.  98°  (2CMePhINPh  = 
NH2Ph  +  CMePhlCH'CPhlNPh,  vdiich,  when  heated  further, 
yields  1:3:  5-triphenylbenzene,  m.  p.  170°.  Acetophenoneanil  is 
converted  by  methyl  iodide  into  acetophenoneanil  methiodide , 
colourless  rhombohedra,  m.  p.  209°,  and  by  methyl  sulphate  into 
acetophenoneanil  methosnlphate ,  m.  p.  159° ;  either  compound  is 

d  d  2* 


i.  752 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


decomposed  by  dilute  aqueous  alkali  hydroxide  or  carbonate 
solution  into  acetophenone  and  aniline.  Acetophenoneanil  hydro¬ 
chloride  is  converted  by  hydrogen  chloride  at  180 — 190°  into 
benzene,  aniline  and  4-phenyl-2-methylquinoline,  m.  p.  97°  (tartrate, 
m.  p.  104°). 

Deoxybenzoin  is  converted  by  ethyl  orthoformate  in  the  presence 
of  alcohol  and  a  trace  of  hydrogen  chloride  into  deoxybenzoinacetal, 
a  colourless,  highly  refractive  liquid,  b.  p.  172°/14  mm.  When 
heated  with  aniline,  it  gives  deoxybenzoinanil }  thin,  pale  yellow 
prisms,  m.  p.  74°,  b.  p.  215°/13  mm. ;  it  is  very  readily  hydrolysed 
to  deoxybenzoin  and  aniline.  The  product  thus  obtained  is  an 
isomeric  variety  (a-form)  of  the  deoxybenzoinanil,  m.  p.  89°  ((3-form), 
prepared  by  Busch  and  Falco  (A.,  1910,  i,  747)  from  benzanilideimide 
chloride  and  magnesium  benzyl  chloride.  The  a-  is  converted 
into  the  (3 -variety  when  it  is  heated  in  a  vacuum  and  subsequently 
distilled.  The  former  is  oxidised  to  a-benzilanil,  m.  p.  96°,  whereas 
the  latter  gives  the  isomeric  (3-benzilanil,  m.  p.  105°.  a -Deoxy¬ 
benzoinanil  hydrochloride  has  m.  p.  178 — 179°.  a-  Deoxybenzoinanil 
metJio sulphate  forms  lustrous  crystals,  m.  p.  139°.  H.  W. 

The  Intermolecular  Condensation  of  Methyl  Ethyl  Ketone 
in  the  Presence  of  Calcium  Carbide.  Oscar  Becker  and 
Jocelyn  Field  Thorpe  (T.,  1922, 121,  1303 — 1306). 


Studies  in  the  Anthracene  Series.  II.  Edward  de 
Barry  Barnett  and  James  Wilfred  Cook  (T.,  1922,  121, 
1376—1391). 

Catalytic  Reduction  of  d-Camphor.  I.  Srigeru  Komatsu 
and  Bunkichi  Masumoto  (Mem.  Coll.  Sci.  Kyoto  Imp.  ZJniv., 
1922,  5,  225 — 232). — J-Camphor  w’as  hydrogenated  over  reduced 
nickel  at  175 — 185°,  and  the  white,  crystalline  product  fractionally 
distilled.  The  main  fraction,  b.  p.  164 — 165°/757  mm.,  consisted 
of  a  hydrocarbon,  C10H1S;  the  last  fraction,  boiling  above  175°, 
was  a  mixture  of  d-borneol  and  unchanged  camphor,  and  the 
intermediate  fractions  were  mixtures  of  the  above  substances. 
The  hydrocarbon  was  a  white,  crystalline  substance  with  a  pleasant 
odour,  having  [a]D  —  1°  35',  and  was  apparently  Z-rsocamphane 
identical  with  that  obtained  by  Lipp  by  the  catalytic  hydrogenation 
of  camphene  (A.,  1911,  i,  731).  The  same  substance  was  also  the 
main  product  of  the  catalytic  hydrogenation  of  both  Z-borneol  and 
rZ-borneol,  and  it  is  suggested  that  the  transformation  of  camphor 
into  Zsocamphane  occurs  through  the  formation  of  borneol,  which  is 


ch2— ch— ch2 


dehydrated  to 


an  intermediate 


product, 


,  which 


CMe 


isomerises  to  camphene  and  is  then  further  hydrogenated  to 
fc’socamphane.  G.  F.  M. 
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Some  Derivatives  of  Fenchone.  T.  B.  Maxwell  {Ann. 
Chirn ,  1922,  [ix],  17,  332 — 381). — When  reduced  by  sodium  in 
absolute  alcohol,  dihydrofencholenamide  gives  an  alcohol  and  an 
amine.  The  alcohol  is  shown  to  be  dihydrofencholenyl  alcohol, 
identical  with  that  obtained  by  Semmler  from  methyl  fencholate. 
With  thionyl  chloride  or  phosphorus  pentachloride,  it  does  not 
give  the  normal  chloride,  but  undergoes  molecular  transposition, 

giving  tert -carvomenthyl  chloride,  CHMe2,CH<^Q^2#Q^2^)CMeC], 

b.p.  96°/20  mm,  df7  0*9368,  n?s  1*45971,  nf 5 1*46202,  rep  1*46811, 
which  was  also  obtained  from  carvomenthene  by  the  action  of 
hydrogen  chloride.  From  this  chloride  by  the  action  of  alcoholic 
ammonia  carvomenthene  is  obtained. 

The  amine  referred  to  above  is  shown  to  be  dikydrofencholen - 

yCH2-CH2 

CHM.,CH<eHs.iMe.CHs.NH  •  b.  p.  90-91716  mm., 

and  gives  a  hydrochloride,  m.  p.  171 — 173°  (decomp.);  a  sulphate, 
m.  p.  190°  (decomp.);  an  acetate,  m.  p.  140°  (decomp.);  an  acetyl 
derivative,  b.  p.  193°/27  mm,  and  a  benzylidene  derivative,  b.  p. 
183 — 184*5721  mm.  The  hydrochloride  reacts  with  nitrous  acid 
to  give  fef2-carvomenthol,  b.  p.  100 — 102°/13  mm,  df 6  0*91556, 


r<24-6  x -45961,  1  46202,  Uq  1*46790,  and  a  hydrocarbon  which 

seems  to  be  identical  with  carvomenthene. 

Dihydrofencholenyl  alcohol,  when  distilled  over  infusorial 
earth  at  400- — 450°  is  dehydrated  and  gives  a  hydrocarbon,  C10H18, 
b.  p.  60— 61716  mm,  df*  0*81550,  r<l\  1*45211,  nf*  1*45474, 
7  3 -6  1*46146.  Its  products  of  oxidation  depend  on  the  agent 
used.  With  potassium  permanganate  in  acetone  solution  it  gives 
pjsopropylpentanone.  With  hydrogen  chloride  a  certain  amount 
of  it  is  converted  into  a  chloride ,  b.  p.  96 — 99°/21  mm,  df'9  0*91234, 
n2*'9  1*45591,  n ^’9  1  *45854,  1*46443,  whilst  the  remainder 

undergoes  isomerisation,  giving  a  hydrocarbon,  b.  p.  67 — 70°/16  mm, 
df 5  0*81220,  nf5  1*45521,  nf5  1*45804,  n 1*46503,  which  gives 
a  chloride,  b.  p.  100 — 101°/23  mm,  of 2  0*92814,  rif2  1*45721, 
1*45964,  7? f 2  1*46582.  To  the  hydrocarbon  is  assigned  the 

/CHvCHo 


/yj25‘2 


constitution  CHMe0*CH 


\CH2-C:CHMe 


W.  G. 


The  Essential  Oil  from  the  Leaves  of  Abies  Pindroiv , 
Spach.  John  Lionel  Simonsen  {Indian  Forest  Rec.,  1922,  8, 
368 — 372). — The  essential  oil  was  obtained  in  2*5%  yield  by  the 
steam  distillation  of  the  leaves  of  Abies  Pindrow,  a  silver  fir  growing 
in  the  western  Himalayas.  It  is  a  colourless  oil  with  a  strong  odour 
of  turpentine,  and  has  the  following  constants  : — 0*8558, 
nfj  1*4667,  [a]^°  — 10’38,  saponification  number  5*3,  do.  after 
acetylation  15*44,  acid  number  0*3.  On  distillation,  90%  passed 
over  below  120° /100  mm,  and  on  fractionating  this  under  699  mm. 
pressure  the  following  fractions  were  obtained :  154 — 158% 
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55*9%  consisting  of  d-a-pinene;  158 — 160°,  11*9%,  and  160 — 164°, 
6*8%  consisting  of  a  mixture  of  a-  and  p-pinene;  164 — 167°,  4*2% 
consisting  of  Z-P-pinene;  167 — 180°  10*3%  containing  Z-limonene 
and  possibly  dipentene ;  and  above  180°  10*6%,  from  which  and 
from  the  fraction  boiling  above  120°/100  mm.,  Z-terpineol,  Z-terpinyl 
nonoate,  and  two  isomeric  sesquiterpene  alcohols,  C15H240,  were 
isolated.  Z-Terpinyl  nonoate  boils  at  140 — 145°/50  mm.,  and 
the  two  alcohols  were  obtained  as  oils  boiling  at  155 — 160°/50  mm., 
and  180 — 190°/50  mm.,  having  respectively  the  constants  eZj$  0*9076, 
<  1*4807,  [a%°  -  7*72,  and  d gj  0*9259,  <  1*4915,  [a%°  +  8*1. 
No  crystalline  derivatives  could  be  isolated  in  either  case. 

G.  F.  M. 

Essential  Oil  of  Lantana  Camara.  K.  L.  Moudgill  and 
P.  N.  Vridhachalam  (Perf.  Essent.  Oil  Bec.}  1922, 13,  173 — 174). — 
The  essential  oil  of  Lantana  Camara ,  a  wild  shrub  growing  on  waste 
lands  in  Southern  India,  was  isolated  by  steam  distillation  of  the 
leaves,  in  a  yield  of  about  0*2%.  It  is  a  greenish -yellow,  slightly 
fluorescent  oil,  having  an  odour  resembling  sage.  It  is  soluble 
in  5  vols.  of  97%  alcohol,  and  has  the  following  characters  : — 
df  0*8842,  [a%°  +  14*7,  n  1*4899,  acid  value  1*6,  saponification 
value  4*6,  acetyl  value  23*4,  aldehyde  content  2*4%.  On  distilla¬ 
tion,  three  fractions  were  obtained  :  (1)  55 — 75° /1 2  mm.  12%, 
(2)  75—125°/12  mm.  8%,  (3)  125—130712  mm.  74%.  The  first 
fraction  proved  to  be  Z-a-phellandrene,  the  second  contained  the 
odoriferous  principles  which  from  the  oil  constants  appear  to  con¬ 
sist  mainly  of  an  aldehyde  and  an  alcohol,  the  third  fraction  was 
mainly  a  bicyclic  sesquiterpene  closely  resembling,  if  not  identical 
with,  caryophyllene,  although  the  solid  caryophyllenic  alcohol 
could  not  be  obtained  On  redistilling  this  fraction  under  ordinary 
pressure,  the  original  rotation  of  +16*1°  was  changed  in  the 
distillate  to  —  2*6°.  The  change  does  not  appear  to  be  a  raeem- 
isation,  as  repeated  distillation  does  not  modify  or  remove  the 
laevorotation.  G.  F.  M. 

Sudan  Essential  Oils.  A.  F.  Joseph  and  B.  W.  Whiteeild 
(J.  Soc.  Chem.  Ind .,  1922,  41,  172t). — “  Seid  ”  oil  is  contained  to 
the  extent  of  about  0*5%  in  the  rhizomes  of  Cyjperus  rotundus , 
Linn.,  a  glabrous  herb  growing  freely  throughout  the  Sudan.  The 
oil,  which  has  an  aromatic,  slightly  camphoraceous  odour,  gave 
the  following  constants:  d ^  0*9548,  a25  —19*9°,  1*4967,  acid 

number  1*0,  saponification  number  6*6,  do.  after  acetylation  105 
(corresponding  with  45%  of  alcohol),  solubility  in  80%  alcohol 
1  in  4,  in  70%  alcohol  nil.  G.  F.  M. 

Isomeric  Amyrols.  V.  Paolini  (Atti  B .  Accad.  Lincei ,  1922, 
[v],  31,  i,  374 — 377 ;  cf.  von  Soden,  A.,  1900,  i,  401 ;  1901,  i,  159). 
— By  means  of  the  double  phthalate  formed  with  strychnine,  the 
author  has  succeeded  in  separating  amyrol  into  d-  and  Z-compounds. 
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Strychnine  d-amyryl  phthalate, 

c15h25.co2-c6h4-co2h,c21h22o2n2, 

forms  colourless,  acicular  crystals,  m.  p.  201°,  [a]D  +  18°  26'. 
d-Amyryl  hydrogen  phthalate  forms  a  syrup,  and  d -amyrol  a  clear, 
dense,  oily  liquid  of  unpleasant  odour,  b.  p.  302°,  d 15  0*982, 
Mi>  +74°  16'. 

Silver  \-amyryl  phthalate  forms  crystals,  m.  p.  145°;  1  -amyryl 
hydrogen  phthalate  is  oily,  and  1  -amyrol  is  a  dense,  colourless  liquid 
of  unpleasant  odour,  b.  p.  295°,  d 15  0*980,  [a]D  —1°  59'. 

[No  analytical  results  are  given  for  either  amyrol.] 

T.  H.  P. 

Mercaptothiazoles  as  Accelerators  in  Vulcanisation. 

G.  Bruni  and  E.  Romani  (Atti  R.  Accad.  Lincei ,  1922,  [v],  31, 
i,  86 — 88;  cf.  A.,  1921,  i,  734). — When  added  to  caoutchouc  and 
sulphur  in  presence  of  oxide  of  zinc,  lead,  magnesium,  calcium, 
mercury,  etc.,  2-mercapto-5-methylthiazole  (cf.  Miolati,  A.,  1893, 
i,  634),  in  the  proportion  of  1 — 3%,  produces  ultra-accelerating 
effects  on  vulcanisation,  which  takes  place  in  five  minutes  at  120°. 
The  zinc ,  cadmium,  lead,  mercuric,  cobalt,  and  cuprous  salts  of  this 
thiazole  have  been  prepared,  and  the  first  four  of  them  are  found  to 
cause  similar  accelerating  action,  which  is  especially  marked  with 
the  zinc  salt. 

5-Methylthiazole  sulphide ,  (C4H4NS)2S,  prepared  by  oxidising 
2-mercapto-5-methylthiazole  by  means  of  potassium  ferricyanide, 
forms  crystals,  m.  p.  64°.  T.  H.  P. 


Syntheses  of  New  Glucosides.  Remo  be  Fazi  (Gazzetta,  1922, 
52,  i,  429 — 431;  Atti  R.  Accad.  Lincei,  1922,  [v],  31,  i,  209 — 212). 
— The  glucoside  of  2 -hydroxybenzylideneindene  (annexed  formula), 

obtained  by  the  action  of  sodium 
ethoxide  on  indene  and  helicin 
absolute  alcoholic  solution 


/ 

CH 

\ 


CH- 


c:ch-/ 


C6H4 


0-c6hu 


0 


in 

at  the  ordinary  temperature, 
crystallises  in  lustrous,  pale 
yellow  needles,  m.  p.  205 — 206°,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  green  solution  which  becomes  cherry-red  after 
a  few  hours. 

The  glucoside  of  2 -hydroxybenzylidenefluorene  (annexed  formula), 

prepared  similarly  from  fluorene  and 
helicin,  forms  small,  yellow  needles, 
m.  p.  198 — 200°,  and  gives  a  reddish- 
^>CICH*C6H4(0*C6H1105)  brown  coloration  and  then  a  red- 
^  dish -violet  solution  with  concen¬ 

trated  sulphuric  acid ;  if  the  latter 
is  added  carefully  to  a  solution  of 
the  glucoside  in  absolute  alcohol,  a  reddish -violet  ring  appears 
at  the  surface  of  contact  of  the  two  liquids. 


-\ 


✓  ' 
\_/ 
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The  glucoside  of  2-hydroxybenzylideneacenaphthenone  (annexed 
, — v  formula),  prepared  from  acenaph- 

y-CO  thenone  and  helicin,  crystallises 

y — y  (  in  lustrous,  pale  yellow  needles, 

N-CICH.*C6H4(0*C6H1105)  m.  p.246 — 248°  (decomp.),  and  dis- 
^ ^  solves  in  concentrated  sulphuric 

acid  to  an  orange  solution  showing  green  fluorescence.  T.  H.  P. 

Benzopyrylium  Salts  of  Distyryl  Ketones.  Johannes 
Sybrandt  Buck  and  Isidor  Morris  Heilbron  (T.,  1922,  121, 
1198—1212). 


Catechin.  Karl  Freudenberg  (Ber.,  1922, 55,  [J5],  1938 — 1942). 
— Polemical  against  Nierenstein  (A.,  1913,  i,  501 ;  T.,  1920,  117, 
971,  1151;  T.,  1921,  119,  164;  T.,  1922,  121,  23).— The  author 
maintains  his  contention  that  the  tannins  are  condensation  pro¬ 
ducts  of  catechin -like  substances.  Attempts  to  prepare  catechin  - 
carboxylic  acid  according  to  Nierenstein’s  directions  were  unsuccess¬ 
ful,  the  catechin  appearing  to  be  decomposed  completely  during 
the  action.  This  is  also  true  of  Nierenstein’s  hydro xycatechin. 
The  catechincarboxylic  acid  from  Paullinia  tannin  is  optically 
inactive  and  resolvable :  its  conversion  by  loss  of  carbon  dioxide 
into  o?-catechin  (Gambier  catechin)  is  therefore  inexplicable. 
Demethylation  of  tetramethylcatechin  cannot  be  effected  by 
acetic  anhydride  and  acetyl  chloride,  and  penta-acetylcatechin 
cannot  be  hydrolysed  to  catechin  by  sulphuric  acid  as  claimed  by 
Nierenstein.  The  identity  of  the  methylated  reduction  product 
of  catechin,  m.  p.  87 — 88°,  with  pentamethoxy-ay-diphenylpropane 
has  been  confirmed ;  Nierenstein’s  synthesis  of  acacatechin  is 
therefore  difficult  to  understand  since  his  compounds  belong  to 
the  aa-diphenylpropane  group.  H.  W. 

Tannins  and  Similar  Compounds.  IX.  Stereoisomeric 
Catechins.  II.  Karl  Freudenberg,  Otto  Bohme,  and  Ludwig 
Purrmann  (. Ber .,  1922,  55,  [B],  1734—1747;  cf.  A.  1921,  i,  576, 
799).- — It  has  been  shown  previously  that  catechin  must  be 

formulated  in  accordance  with 
one  of  the  annexed  types  (I 
and  II),  in  which  one  of  the 
hydrogen  atoms  marked  with 
an  asterisk  is  replaced  by  the 
hydroxyl  group.  If  this  replace¬ 
ment  occurs  at  the  carbon  atom 
united  to  the  oxygen  bridge,  a 
single  asymmetric  carbon  atom 
must  be  present  in  catechin, 
which  therefore  exists  in  two 
active  and  one  racemic  form. 
If,  on  the  other  hand,  the  re¬ 
placement  occurs  in  a  methylene 
group,  two  asymmetric  carbon 
atoms  are  present  in  catechin, 
which  therefore  exists  in  two  racemic  and  four  active  forms. 


O 


Hor  y  \ch*-c6h3(oh)2 

\/\/CH* 

HO  c  H 


H  H* 

(I-) 

O  H 

Ho/\/\ch*  yC6H3(OH)2 

k,/  ^CH*  H* 

OH  H 
(II.) 
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The  latter  is  shown  to  be  the  case,  since,  under  conditions  which 
cause  the  racemisation  of  the  optically  active  catechins,  r-eatechin 
is  transformed  into  r-epicatechin,  the  presence  of  which  is  also 
established  in  Pegu  catechu. 

Acacia  (Pegu)  catechu  is  exhaustively  extracted  with  ether 
in  a  specially  designed  apparatus  which  permits  the  use  of  large 
quantities  of  material  and  is  fully  figured  and  described  in  the 
original.  The  ether  is  removed  from  the  extract  and  the  residue 
is  crystallised  from  water  whereby  mainly  r-  and  Z-catechins  are 
obtained ;  Z-epicatechin  and  r-epicatechin  are  successively  obtained 
from  the  filtrates,  and  the  fractions  are  separately  purified.  1  -Epi- 
catechin  crystallises  in  slender  needles  and  is  analysed  in  the 
anhydrous  condition  and  as  trihydrate  \  the  former  has  decomp, 
about  228°,  [a]Hgyellow-38'4°  in  acetone  (50%),  [a]Hgyell0W— 41-2° 
in  alcohol  (96%).  It  gives  a  penta-acetate,  colourless  needles, 
m.  p.  128 — 129°,  [a]Hgyell0W —28*6°  in  s-tetrachloroethane.  r -Epi- 
cateckin  crystallises  in  colourless,  thick  plates  or  needles,  m.  p. 
240°  (decomp.),  and  yields  a  penta-acetate ,  m.  p.  169 — 172°.  (The 
catechin  from  Chinese  rhubarb  is  shown  to  be  pure  d-catechin; 
that  from  mahogany  contains  d-  and  r-catechin  and  probably  also 
eZ-epicatechin,  but  only  steamed  wood  was  available  for  the  inves¬ 
tigation  in  which  the  original  catechins  had  suffered  alteration :  the 
catechin  from  Paullinia  cupana  is  similar  to  that  from  mahogany.) 

eZ-Catechin  penta-acetate  readily  loses  four  acetyl  groups 
when  treated  with  potassium  acetate  and  boiling  alochol,  giving 
d -catechin  monoacetate ,  needles  (+2H20),  m.  p.  (anhydrous)  120 — 
125°),  [a]Hgyell0W  — 19*9°  in  acetone  (50%).  The  fifth  acetyl  group 
could  only  be  removed  under  conditions  which  caused  the  complete 
decomposition  of  the  material.  Tetramethyl-eZ-catechin  has  m.  p. 
146 — 147°,  [ocjg  —12°  in  5-tetrachloroethane.  Exhaustive  methyl- 
ation  of  eZ-catechin  with  methyl  sulphate  gives  pentamethyl-eZ- 
catechin,  m.  p.  92 — 93°,  [a]^+8’2°  in  s-tetrachloroethane. 
Tetramethyl-cZ- catechin  is  converted  by  acetic  anhydride  and 
pyridine  into  tetramethylaeetyl-cZ-catechin,  m.  p.  95 — 96°,  [aj2D} 
+6*8°  in  s-tetrachloroethane. 

d-  Catechin  generally  crystallises  with  4H20 ;  recrystallisation 
of  a  considerable  quantity  of  the  substance  from  water  gave  a 
small  proportion  of  the  anhydrous  substance ,  short,  yellow  needles, 
Hag yenow +16*9°  in  acetone  (50%),  [a]  ±  0°  in  alcohol  (96%). 

The  behaviour  of  cZ-catechin  towards  gelatin  is  described ;  with 
brucine  it  gives  the  additive  compound ,  C15H1406,C23H2604N2. 

H.  W. 

Reduction  of  Flavanone.  Karl  Freudenberg  and 
Ludwig  Orthner  (Ber.,  1922,  55,  [5],  1748 — 1751). — In  connexion 
with  their  work  on  the  catechins,  the  authors  have  prepared  flavanol 

/O - CHPh 

[4-hydroxyflavan],  C6H4\CH(0H).  CH  s*nce  the  substance 

possibly  represents  the  parent  of  catechin  (cf.  Freudenberg,  Bohme, 
and  Purrmann,  preceding  abstract).  It  gives  a  decided,  reddish- 
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violet  coloration  with  concentrated  sulphuric  acid.  This  is  much 
more  intense  than  the  yellowish-red  shade  given  by  tetramethyl- 
catechin,  which,  however,  gradually  becomes  darker  in  shade. 

Flavanone  is  reduced  by  aluminium  amalgam  in  neutral,  alcoholic 
solution  to fiavanol,  m.  p.  119°  corr.  ( acetate ,  short,  coarse  prisms,  m.  p. 


/CHPh  -CH2  CH2-CHPh  \ 


85 — 86°).  The  pinacone ,  0'  i  *  \  *  '  N0 

\C6H4 — C(0H) — C(OH)*C6H4/ 
prisms,  m.  p.  about  250°,  is  formed  as  by-product.  H.  W. 


Pyrroles.  I.  Pyrrolealdehydes.  Hans  Fischer  and 
Werner  Zerweck  (Ber.y  1922,  55,  [H],  1942— 1949).— Under 
suitable  conditions,  the  Gattermann  synthesis  of  aldehydes  by 
means  of  hydrocyanic  acid  and  hydrogen  chloride  can  be  applied 
in  the  pyrrole  group. 

Ethyl  2  : 4-dimethylpyrrole-3-earboxylate  is  converted  by 
hydrogen  chloride  and  cyanide  in  absolute  ethereal  solution  into 
the  5-imine  hydrochloride ,  brown  needles,  which  is  decomposed 
by  water  into  ethyl  2  :  4- dimethyl-S-aldehifdopyrroleS-carboxylate 
/C(CHO):C-Me 

NH%  i  i  ,  colourless  needles,  m.p.  165°,  the  yield 

\CMe  C*C02Et 

being  95%  of  that  theoretically  possible.  It  gives  the  typical 
aldehydic  reaction  with  p-dimethylaminobenzaldehyde  only  when 
warmed,  and  does  not  affect  magenta-sulphurous  acid  solution. 
The  phenylhydrazone ,  pale  yellow,  lustrous  needles,  m.  p.  163°, 
oxime ,  colourless  crystals,  m.  p.  168*5°  and  semicarbazone,  m.  p.  229°, 
are  described.  The  aldehyde  is  converted  by  concentrated  nitric 
acid  into  ethyl  5-nitro-2  :  4-dimethylpyrrole-3-carboxylate,  m.  p. 
148°,  and  by  boiling  dilute  hydrochloric  acid  into  bis-3 -carbethoxy- 
2  :  4z-dimethylpyrrylmethene  hydrochloride , 

COoEt-CIMev  .CMe  -OC02Et 

"  I  \c=  CH—  G\  ||  ,  HC1, 

MeC~W  \NH— CMe 


red  needles,  m.  p.  213°.  The  aldehyde  condenses  with  hippuric 
acid  under  the  influence  of  acetic  anhydride  and  sodium  acetate 
giving  the  substance ,  C19H1804N2,  orange-yellow  needles,  m.  p.  175°. 

In  a  similar  manner,  ethyl  2  :  5-dimethylpyrrole-3-carboxylate  is 
transformed  successively  into  the  imine  hydrochloride  and  ethyl 
2  : 5-dimethyl-4:-aldehydopyrrole-3-carboxylate ,  colourless  needles,  m.  p. 
151 — 151*5°.  The  corresponding  phenylhydrazone ,  pale  yellow 
needles,  has  m.p.  145*5°.  The  condensation  product  with  hippuric 
acid,  Ci9H1804N2,  crystallises  in  yellow  needles,  m.  p.  195°. 

2  :  4-Dimethylpyrrole  is  transformed  into  the  imine  hydrochloride 
and  2 :  4t-dimethyl-5-aldehydopyrrole ,  coarse,  colourless  needles, 
m.  p.  90°.  H.  W. 


Pyrroles.  II.  Nitration  of  Substituted  Pyrroles.  Hans 
Fischer  and  Werner  Zerweck  (Ber.y  1922,55,  [H],  1949  1955). 

The  nitration  of  alkylpyrroles  can  be  effected  smoothly  with  con¬ 
centrated  nitric  acid.  In  the  cases  of  ethyl  5-acetyl- 2  : 4-dimethyl- 
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pyrrole-3-carboxylate  and  ethyl  3-acetyl-2  : 4-dimethylpyrrole- 
5-carboxylate  the  nitro-group  replaces  the  acetyl  radicle.  A  similar 
influence  is  exerted  by  the  aldehy do -groups.  Unexpectedly,  the 
same  effect  is  not  produced  by  the  carbethoxy -group  since  ethyl 
2  :  4-dimethylpyrrole-3  :  5-dicarboxylate  is  converted  into  ethyl 
2  :  4-dinitropyrrole-3  :  5-dicarboxylate,  the  methyl  groups  being 
replaced  by  the  nitro -residue.  Binuclear  pyrroles  suffer  fission 
at  the  methylene  group  uniting  the  nuclei. 

Ethyl  5-acetyl-2  : 4-dimethylpyrrole-3-carboxylate  is  converted 
by  nitric  acid  (d  1*4)  into  ethyl  5 -nitro -2  :  4- dimethylpyrr ole-3 -carb- 
oxylate ,  colourless  needles,  m.  p.  149*5°  ;  it  can  also  be  obtained  from 
ethyl  2  : 4-dimethyl- 5-aldehydopyrrole-3-carboxy late,  bis-3-carbeth- 
oxy-2  : 4-dimethylpyrrylmethane  or  bis-3-carbethoxy-2:  4-dimethyl- 
pyrrylmethene.  o-JSitro-2  :  4:-dimethylpyrrole-3-carboxylic  acid , 
colourless  needles,  m.  p.  231°  (decomp.),  is  obtained  by  hvdrotysis 
of  the  corresponding  ethyl  ester  or  by  the  addition  of  5-acetyl- 
2  : 4-dimethylpyrrole-3-carboxylic  acid  to  concentrated  nitric  acid. 

Ethyl  3-nitro-2  : 4- dimethylpyrrole-5-carboxylate ,  colourless  needles, 
m.  p.  204°,  is  prepared  from  ethyl  3-acetyl-2  : 4-dimethylpyrrole-5- 
carboxylate  ;  f6-nitro-2  : 4:-dimethylpyrrole-5-carboxylic  acid  darkens 
at  240°  and  becomes  carbonised  at  a  higher  temperature. 

Ethyl  2 : 4- dinitropyrrole -3 : 5-dicarboxylate  crystallises  in  pale  yellow 
plates  (-j-H20),  m.  p.  136°  (decomp.).  When  heated  above  its  melting 
point  or  at  100°  in  a  vacuum,  it  loses  its  water  of  crystallisation 
and  two  molecular  proportions  of  nitric  oxide,  leaving  probably 
a  diketo-pyrrole.  H.  W. 

Relationships  between  Constitution  and  Pharmacological 
Action  in  the  Cases  of  the  Benzoic  and  Tropic  Esters  of 
Hydroxyalkylamines.  Julius  von  Braun,  Otto  Braunsdorf, 
and  Kurt  Rath  (Ber.,  1922,  55,  [B],  1666 — 1680). — A  series  of 
hydroxyalkylamines  of  the  types  NR2*(CH2)2‘OH,  NR2'[CH2]3*OH, 
RIN’[CH2]2*OH,  and  R*N*[CH2]3*OH  have  been  prepared  and  the 
hydroxyl  hydrogen  atom  in  them  has  been  replaced  by  the 
benzoyl  (or  p-aminobenzoyl)  or  tropoyl  groups.  It  is  found  that 
the  benzoates  of  the  y-alkylamines  are  generally  more  active 
physiologically  than  those  of  the  p -hydroxy- bases,  whereas  the 
reverse  is  the  case  with  the  tropates.  With  regard  to  the  influence 
of  the  number  of  members  in  the  nitrogen  ring,  it  is  shown  that 
the  six-membered  ring  is  the  most  active  both  with  respect  to 
the  anaesthetising  action  of  the  benzoates  and  the  mydriatic  and 
cardiac  action  of  the  tropates.  The  introduction  of  carbon  chains 
on  the  nitrogen  ring  increases  the  physiological  action,  but  only 
to  a  remarkably  slight  degree.  The  introduction  of  an  aromatic 
ring  to  the  monocyclic  nitrogen  ring  diminishes  the  physiological 
action,  but  exact  comparison  is  very  difficult  in  these  cases  and, 
in  any  case,  the  effect  is  not  important. 

The  preparation  of  the  substances  follows  the  general  lines.  The 
tertiary  p -hydroxyalkylamines  are  obtained  by  heating  the  requisite 
secondary  bases  with  ethylene  oxide  in  chloroform  solution  to 
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which  a  drop  of  water  had  been  added  at  40—60°  during  several 
hours  by  means  of  ethylene  chlorohydrin.  Benzoylation  is  effected 
by  direct  warming  with  benzoyl  chloride  in  chloroform  or  by  agita¬ 
tion  with  benzoyl  chloride  and  aqueous  alkali.  The  tropoyl  group 
is  introduced  by  heating  the  alkylamine  hydrochlorides  with 
acetyltropoyl  chloride,  removal  of  the  acetyl  group  by  cold  water, 
and  precipitation  of  the  tropic  ester  with  alkali.  The  benzoates 
of  the  y-series  are  prepared  by  warming  the  requisite  secondary 
base  with  y-bromopropyl  benzoate. 

The  following  individual  compounds  are  described,  p -Bimethyl- 
aminoelhyl  tropate  hydrochloride.  y-Dimethylamino-n-propyl  tropate 
hydrochloride,  p -Di ethylamin oethyl  tropate  hydrochloride,  y -Diethyl 
amino-n-propyl  tropate  hydrochloride  (the  platinichlorides ,  hydro¬ 
bromides, ,  pier  ate,  and  methiodides  of  the  diethyl  compounds  are 
oily).  y-Diethylaminopropyl  p-nitrobenzoate ,  a  brown  liquid 
which  could  not  be  caused  to  crystallise  ( hydrochloride ,  m.  p.  185 — - 
186°  ;  platinichloride ,  m.  p.  181°  ;  picraie ,  needles,  m.  p.  167°  ; 
methiodide,  m.  p.  161°).  y-Diethylaminopropyl  p-aminobenzoate ,  a 
liquid  (, hydrochloride ,  a  liquid  ;  picrate,  m.  p.  132°  ;  picrate  of  the 
corresponding  acetyl  derivative,  m.  p.  164 — 165°).  N-p  -  Hydroxy  - 
ethylpyrrolidine,  a  colourless  liquid,  b.  p.  187 — 189°  (picrate,  m.  p. 
96° ;  methiodide)  and  the  hydrochloride  of  the  corresponding  benzoate, 
m.  p.  175°  after  softening  at  170°  ;  the  hydrochloride  of  the  corre¬ 
sponding  tropate  is  a  transparent  liquid.  N-8 -Hydroxy  ethylpiper- 
idine  picrate,  yellowr  prisms,  m.  p.  100°,  and  methiodide,  colourless 
leaflets,  m.  p.  238°  ;  hydrochloride  of  the  corresponding  benzoate, 
m.  p.  171 — 172°.  N-$  Tropoxyethylpiperidine  hydrochloride,  a  colour¬ 
less  liquid  ( hydrochloride  of  the  corresponding  acetyl  derivative,  m.  p. 
168°).  N -y-Hydroxypropylpiperidine,  a  colourless,  rather  viscous 
liquid,  b.  p.  228°  ( picrate ,  in.  p.  63 — 64°  ;  methiodide,  m.  p.  133°). 
~N-y-Benzoxypropylpiperidine  hydrochloride,  m.  p.  185°.  N -y-Trop- 
oxy  propyl  pi  peri  di  n  e  hydrochloride,  a  liquid.  Hydroxyethylconiine,  a 
colourless  liquid,  b.  p.  117 — 118°/13  mm.  (the  methiodide  and  picraie 
are  oily  ;  the  unusually  hygroscopic  hydrochloride  has  m.  p.  about 
150°).  p -Benzoxyethylconiine  hydrochloride,  a  liquid.  N-y-Hydroxy- 
propylconiine  hydrochloride,  a  colourless  powder,  m.  p.  162 — 163°. 
N -y-Benzoxypropylconiine  hydrochloride,  m.p.  181 — 182.°  N-p -Hydr¬ 
oxy  cthyldihy  dr  oisoindole,  OH*CH2*C6H4‘CH2#NH*[CH]2*OH,  a  viscous 
liquid,  b.  p.  162 — 164°/12  mm.,  (picrate,  m.  p.  125°;  methiodide,  m.  p. 
130°).  ~N-$-Benzoxyethyldihydroisoindole  hydrochloride,  m.  p.  197° 
(the  tropoyl  derivative  could  not  be  obtained  pure).  1^-y-Benzoxy- 
yropyldihydrov&oindole  hydrochloride,  leaflets,  m.  p.  178 — 179°  (de¬ 
comp.)  ;  the  corresponding  base  is  a  liquid  wdiich  cannot  be  distilled 
without  decomposition.  The  latter  when  hydrolysed  gives  a  base, 
CnHi702N,  long  prisms,  m?  p.  63 — 64°,  wdiich  contains  two  atoms  of 
hydrogen  and  one  of  oxygen  more  than  the  expected  y-hydroxy- 
propyldihydroisoindole  ;  this  is  not  attributable  to  the  presence  of 
firmly  combined  water  of  crystallisation,  since  the  difference  persists 
in  the  salts  (hydrochloride,  liquid  ;  platinichloride,  long,  yellow 
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needles,  m.  p.  123°  ;  picrate ,  coarse,  lustrous  crystals,  m.  p.  84°) ; 
the  base,  C11H1?02N,  gives  essentially  a  tri-p-nitrobenzoyl  derivative, 
m.  p.  1 16 — 118°,  which  was  not  obtained  in  a  perfectly  homogeneous 
condition.  N-$-Hydroxyethyltetrahydroisoquinoline ,  a  colourless, 
somewhat  viscous  liquid,  b.  p.  164— 166° /12  mm.  ( picrate ,  a  liquid; 
methiodide,  lustrous  leaflets,  m.  p.  147°).  N -$-Benzoxyethyltetra- 
hydroi&oquinoline  hydrochloride,  m.  p.  177 — 178°.  N -y-Hydroxy- 
propyUetrahydroisoquinoline,  a  transparent,  viscous  liquid,  b.  p. 
197°/13  mm.  ( hydrochloride ,  m.  p.  151 — 152°  ;  picrate ,  a  liquid; 
methiodide ,  m.  p.  132°).  N-y-Benzoxyethyltctrahydroisoquinoline 
hydrochloride ,  m.  p.  191°  ;  the  hydrochlorides  of  the  tropic  deriv¬ 
atives  of  (3-hydroxyethyl-  and  y-hydroxypropyl-tetrahydro^o- 
quinolines  are  solid  but  exceedingly  hygroscopic.  H.  W. 

Hexamethyleneimine  and  its  Behaviour  on  Oxidation. 

Friedrich  Schmidt  ( Ber .,  1922,  55,  [ B\  1584 — 1591). — Attempts 
are  described  to  convert  hexamethvleneimine  into  hexamethine- 

ch-ch:chx 

imine,  ||  ^)NH,  the  latter  being  required  for  the  comparison 

ch-ch:ch/ 

of  its  properties  with  those  of  ^-anihne  (Schmidt,  this  vol.,  i,  777). 
The  isolation  of  the  product  has  not,  however,  been  effected, 
a-picoline  being  obtained  in  its  place.  A  greatly  improved  method 
for  the  preparation  of  hexamethyleneimine  is  described  and  the 
substance  has  been  more  fully  investigated. 

Ethyl  suberate  is  converted  directly  by  an  excess  of  hydrazine 
hydrate  into  suberdihydrazide,  m.  p.  185 — 186°,  from  which  (when 
perfectly  pure  material  is  used)  the  corresponding  di-azide,  m.  p. 
26°,  is  readily  produced.  The  dry  azide  is  transformed  by  perfectly 
dry  ethyl  alcohol  into  the  ethyl  urethane  (if  somewhat  moist  azide 

is  employed  hexamethyleneearbamide,  [CH2  1<gg>00.  and  the 

compound  C0(NH,[CH2](,,NH*C02Et)2  are  also  produced,  the  latter 
of  which  is  gelatinous  and  greatly  complicates  filtration).  The 
action  of  concentrated  hydrochloric  acid  on  the  urethane  gives 
hexamethylenediamine  hydrochloride.  Alternatively,  the  azide 
is  decomposed  by  ebullition  of  its  solution  in  anhydrous  ether 
into  hexamethylenedicarbimide,  C6H12(N!CO)2,  a  colourless  liquid, 
b.  p.  255°,  winch  is  readily  converted  by  concentrated  hydrochloric 
acid  into  carbon  dioxide  and  hexamethylenediamine  hydrochloride. 
The  conversion  of  the  diamine  into  the  imine  takes  place  with 
remarkable  readiness,  and  is  conveniently  effected  by  heating  the 
diamine  hydrochloride  in  small  portions  over  a  free  flame  until  local 
carbonisation  begins  to  be  observed  ;  the  product  is  rendered  alkaline 
and  distilled  with  steam  when  the  imine  is  volatilised,  whereas  the  un¬ 
changed  diamine  is  not  volatile.  Hexamethyleneimine  is  a  colourless, 
mobile  liquid  with  a  strong  odour  of  piperidine.  It  has  b.  p.  126— 
127°,  d15  0-829  [the  picrate  (described  previously  as  a  liquid)  forms 
pale  yellow  crystals,  m.  p.  85° ;  the  hydrochloride  is  very  hygroscopic, 
the  platinichloride  crystallises  in  pale  yellow  platelets,  m.  p.  191° 
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(decomp.),  after  softening  and  darkening  at  about  185°  (von  Braun 
has  described  a  monohydrate,  m.  p.  148°)].  The  identity  of  hexa- 
methyleneimine  obtained  in  this  manner  with  the  product  described 
by  von  Braun  is  placed  beyond  doubt  by  a  comparison  of  the  com¬ 
pletely  methylated  products.  Acetylhexamethyleneimine  is  a  colour¬ 
less  liquid,  b.  p.  239 — 241°. 

The  regulated  oxidation  of  hexamethyleneimine  is  a  problem  of 
considerable  difficulty;  when  dissolved  in  acetic  acid  and  treated 
with  silver  acetate  at  180°  it  gives  a-picoline.  H.  W. 

Preparation  of  iV-Substituted  3-Dihalogenoxindoles. 

Robert  Stolle  (I).  R.-P.,  341112;  from  Chem.  Zentr 1922,  ii, 
35 — 36;  cf.  A.,  1921,  i,  596). — A  modification  of  an  earlier  patent 
whereby  A-trihalogen  acetyl  derivatives  of  secondary  alkylaryl- 
or  diaryl-amines  of  the  general  formula  NRR/#CO*OX3  (R~ 
alkyl  or  aryl,  R'—aryl,  X— halogen)  are  heated  with  alu¬ 
minium  haloids.  Ring  formation  takes  place  whereby  the 
AT-dihalogen  oxindole  derivative  is  formed  with  elimination  of  the 
corresponding  hydrogen  haloid,  a  halogen  atom  of  the  tri halogen 
acetyl  group  combining  with  the  hydrogen  in  the  ortho -position 
to  the  amino-group.  Z-Dichloro~\-phenyloxindole  is  formed  by  the 
action  of  aluminium  chloride  on  trichloroacetyldiphenylamine  (from 
trichloroacetyl  chloride  and  diphenylamine,  m.  p.  86°)  in  carbon 
disulphide  solution  at  the  ordinary  temperature.  By  the  action 
of  alkalis  on  it  1  -phenylisatin  or  sodium  1  -phenylisatinate  are 
obtained.  Trichloroacetylmethylanilide  (Spiegel  and  Spiegel,  A., 
1907,  i,  507,  508)  gives  with  aluminium  chloride,  %-dichloro-\-methyl- 
oxindole.  It  has  m.  p.  145°  after  recrystallisation  from  methyl 
alcohol.  G.  W.  R. 


Benzopolymethylene  Compounds.  V.  Synthesis  of  a- 
Anthrapyridine  [Naphthazine]  from  Tetralin  [Tetra- 
hydronaphthalene].  Julius  von  Braun  and  Heinrich  Gruber 
(Ber.,  1922,  55,  [7?],  1710 — 1717). — ar-(3-Tetrahydronaphthylamine 
is  converted  by  glycerol,  concentrated  sulphuric  acid,  and  nitro¬ 
benzene  into  a  mixture  of  5:6-  and  6  :  7 -tetramethylenequinolines 
[7:8:9:  10 -tetrahydro-^-naphlhaquinoline  (1)  and  6:7:8:  9 -tetra- 

hydronaphthazine  (II)] 


CH< 


/\ 


h2c 

h2c 


CH, 


(II.) 


which  can  be  separated 
from  one  another  by 
taking  advantage  of  their 
widely  differing  solubili¬ 
ties  in  hot  ethvl  alcohol. 
The  former  is  a  colourless 
crystalline  substance, 


CH2 

(I.) 

m.  p.  158°,  b.  p.  183 — 185°/12  mm.,  which  becomes  pink  on 
exposure  to  air.  The  hydrochloride ,  m.  p.  236°  after  darkening 
at  226°,  picrate ,  m.  p.  207°,  and  methiodide ,  m.  p.  203°,  are 
described.  The  constitution  of  the  base  is  established  by  its 
dehydrogenation  at  700°  to  (3-naptha quinoline,  m.  p.  91 — 92°. 
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6:7:8:  9-Tetrahydronaphthazine  is  a  colourless,  crystalline  sub¬ 
stance,  m.  p.  71 — 72°,  b.  p.  187°/11  mm.  It  gives  a  hydrochloride , 
pale  yellow  needles,  m.  p.  177°,  a  picrate,  m.  p.  269*5°,  and  a  meth- 
iodide, m.p.  187°.  The  base  is  dehydrogenated  at  720°  to  naphthazine, 
colourless  crystals,  m.  p.  114°,  b.  p.  200 — 250°/14  mm.  The  corre¬ 
sponding  hydrochloride ,  intensely  yellow  crystals,  m.  p.  196 — 197° 
after  softening  at  191°,  the  picrate ,  m.  p.  258°  after  darkening  at 
229°,  and  the  methiodide ,  m.  p.  225—226°,  are  described.  The 
base  is  oxidised  by  chromic  acid  in  warm  glacial  acetic  acid  solution 


to  naphthazine quinone,  C6H4<^qq^C5H3N,  long,  yellow  needles 


m.  p.  280°.  Treatment  of  naphthazine  with  tin  and  concentrated 
hydrochloric  acid  effects  hydrogenation  of  the  pyridine  nucleus, 

thus  giving  1:2:3: 4:-tetrahydronaphthazine,  C6H4<^^g^C5H7N, 


lustrous  leaflets,  m.p.  149°.  The  hydrochloride  has  m.  p.  229°. 
The  secondary  nature  of  the  base  is  established  by  its  smooth 
conversion  into  a  nitroso- derivative,  golden-yellow  leaflets,  m.  p. 
129°.  H.  W. 


Iodo-derivatives  of  Pyrrole.  Antonio  Pieroni  (Atti  R . 
Accad.  Lincei,  1922,  [v],  31,  i,  321 — 323).— When  treated  with 
aqueous  potassium  hydroxide  and  iodine,  pyrrole- 3-carboxylic  acid, 
acetyl-  and  benzoyl-pyrroles,  and  indole-2-  and  indole- 3-carboxylic 
acids  undergo  iodination,  yielding  various  products  in  each  case.  In 
presence  of  the  required  proportion  of  iodine  dissolved  in  potassium 
iodide  solution  and  of  excess  of  the  alkali,  either  pyrrole  or  pyrrole- 
2-carboxylic  acid  yields  principally  tetraiodopyrrole  and  hepta- 


CI— CK  .Cl  I  Cl 

iododipyrryl,  ||  |  ,  which  crystallises  in  silvery 

CI-NHX  XN-CI? 

needles,  has  the  normal  molecular  weight  in  freezing  glacial  acetic  acid, 
and  decomposes  with  emission  of  violet  vapour  at  166 — 173°.  A 
blackish-blue  powder  is  also  formed  in  the  reaction ;  this  is  a  product 
of  the  condensation  and  de-iodination  of  tetraiodopyrrole  and  when 
washed  with  ether  gives  a  residual  compound,  which  contains  iodine, 
exhibits  physical  properties  similar  to  those  of  indigotin,  and  is 
being  investigated  further.  The  above  formation  of  heptaiododi- 
pyrryl  indicates  that,  in  alkaline  solution,  tetraiodopyrrole  exists  in 

.ci:ci  .ch-ci 

the  tautomeric  forms,  |  and  || 

xci:ci  xci2-ci 


CIICI 


Both  the  tetra-  and  the  hep ta-iodo- compounds  react  in  alkaline 
solution  with  diazonium  salts  and  with  p-bromophenylazoxy- 
carbonamide,  whilst  on  reduction  in  either  neutral  or  alkaline 


media  they  yield  an  oily  product  which  gives  a  vapour  capable  of 
reddening  a  pine  splinter  moistened  with  hydrochloric  acid  and 
readily  loses  part  of  its  iodine  to  form  a  black  powder  insoluble  in 
ordinary  solvents,  T.  H.  P. 
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Influence  of  Substituents  on  the  Formation  and  Stability 
of  Heterocyclic  Compounds.  1.  Hydantoins.  Christopher 
Kelk  Ingold,  Shinichi  Sako,  and  Jocelyn  Field  Thorpe 
(T„  1922,  121,  1177—1198). 


CO  oc 


c:c 


Indigoid  Dyes  of  the  Phenanthrene  and  Indene  Series. 

P.  Friedlander,  Walter  Herzog,  and  G.  yon  Voss  (Ber.,  1922, 

55,  [J5],  1591 — 1596). — “  2 -Thionaphthen- 
9-phenanthreneindigo  ”  [lO-oxy-9-oxythio- 
naphthenyl-6-oxyphenanthrene ]  (annexed 

formula),  dark  violet,  almost  black  crystals, 
is  readily  prepared  by  the  addition  of  a  few 
drops  of  concentrated  hydrochloric  acid  to  a 
boiling  solution  of  3-hydroxythionaphthen 
and  phenanthraquinone  in  acetic  acid.  It 
gives  dull  violet  shades  from  a  yellow  vat 
on  the  textile  fibres.  The  diacetyl  com¬ 
pound  of  the  leuco- derivative  is  described.  The  dye  is  remarkable 
for  its  stability  towards  boiling  solutions  of  alkali.  For  purposes 
of  comparison,  the  analogously  composed  8-oxy-7-oxythionaph- 
thenylacenaphthene  (A.,  1908,  i,  674)  has  been  examined  in  this 
> — v  respect ;  it  is  found  to  be  decomposed  with  far 
HOC — -<^  \  greater  readiness  into  thiosalicylic  acid  and  ace- 

||  — ;  naphthenone-1  -aldehyde  [annexed  formula),  m.  p. 

CHOC — N  163°  [phenylhydrazone,  m.  p.  170°  (decomp.), 
A — /  methyl  ether ,  colourless  needles,  phenylhydrazone 
of  the  methyl  ether ,  yellow  needles,  m.  p.  172°]. 

Somewhat  unexpectedly,  p-ketohydrindene  is  found  to  condense 
with  two  molecular  proportions  of  jp-nitrobenzaldehyde  to  give 
the  compound  C22H1405N2,  and  similarly  with  jp-hydroxybenz- 
aldehyde,  giving  the  substance  C23H1603,  lustrous,  yellow  needles, 
m.  p.  about  265°  (decomp.).  It  reacts,  however,  with  a  single 
proportion  of  a-isatin  chloride  to  yield  “  2-indole-Y -indaneindigo  ” 
\2-indoxyl-l-indane-2-one]  which  is  also  produced  from  p-keto- 
hydrindene  and  a-isatinanilide  in  the  presence  of  acetic  anhydride. 
The  dye  is  decomposed  with  great  difficulty  by  solutions  of  alkali ; 
it  gives  very  intense,  dark  bordeaux  shades  on  wool  from  a  pale 
yellow  hyposulphite  vat.  The  composition  of  the  dye  is  confirmed 
by  the  analysis  of  the  similar  product,  C17H902NBr2,  from  p-keto- 
hydrindene  andMibromoisatin  chloride.  Thionaphthenquinone- 
2-aniland  p-ketohydrindene  give  “  2-thionaphthen-V -indaneindigo  5? 

[2-oxythionaphthenyl-l-indane-2-one],  C6H4<^^^^>C:C<^q 

reddish-violet  crystals,  which  dye  the  textile  fibres  from  a  yellow 
vat  in  redder  shades  than  the  corresponding  indole  dye.  Similarly, 
thionaphthenquinone-2-anil  and  ay-indanedione  yield  “  2-thio - 
naphthen-2' -indoneindAgo”  [2-oxythionaphthenyl-2-indane-l\%-dione], 

C6H4<^?^C:C<^q^>C6H4>  slender,  reddish-violet  needles.  H.  W, 
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1  :  l'-Diphenylindigotin.  P.  Friedlander  and  K.  Kunz 
(. Ber 1922,  55,  [5],  1597 — 1607). — 1  :  1 '-Dimethylindigotin  (A., 
1912,  i,  727)  differs  from  the  parent  substance  in  its  ready  solubility 
in  the  customary  indifferent  media,  its  more  basic  character,  its 
marked  green  shade,  and  its  relative  instability  towards  alkalis 
and  acids.  In  1  :  l'-diphenylindigotin,  the  presence  of  aromatic 
residues  united  to  the  nitrogen  atoms  so  lessens  the  stability  of 
the  molecule  that  the  substance  has  no  value  as  a  vat  dye.  The 
shade  is  also  displaced  markedly  towards  the  green,  but  not  to 
so  great  an  extent  as  with  the  methyl  derivative. 

A-Phenylanthranilic  acid  is  converted  by  hot  formaldehyde 

.CO— 0 

solution  (30%)  into  the  so-called  formalide ,  C6H4%  |  , 

\NPh*CH2 

large,  pale  pink  plates,  m.  p.  89°,  which  is  transformed  by  a  cold, 
concentrated  solution  of  potassium  cyanide  into  the  nitrile , 
C02H#C6H4‘NPh,CH2*CN,  pale  yellow,  prismatic  crystals,  m.  p. 
133 — 134°;  the  latter  is  converted  by  concentrated  sodium 
hydroxide  solution  into  N -diphenylglycine-o-carboxylic  acid , 
C02H*C6H4'NPh*CH2*C02H,  pale  yellow  prisms,  m.  p.  160 — 163° 
(evolution  of  carbon  dioxide) ;  the  corresponding  methyl  and  ethyl 
esters  could  not  be  caused  to  solidify.  Similarly,  A-^-chloro- 
phenylanthranilic  acid  is  transformed  successively  into  the  formalide, 
long,  almost  colourless  crystals,  m.  p.  131 — 132°,  the  nitrile ,  prisms, 
m.  p.  146 — 148°,  and  p-chloro-N -diphenylglycine-o-carboxylic  acid, 
pale  yellow  crystals,  m.  p.  184 — 186°. 

Diphenylglycine-o-carboxylic  acid  loses  carbon  dioxide  when 
heated  with  sodium  acetate  and  acetic  anhydride,  and  the  product, 
after  being  hydrolysed  with  sodium  hydroxide,  consists  essentially 

of  1  -phenylindoxyl,  C6H4<^^^^^CH,  which,  however,  could  not 

be  caused  to  crystallise.  A  similar  product  is  obtained  from 
diphenylglycine-o-carboxylic  acid  and  sodium  hydroxide  at 
190 — 200°.  The  crystalline  sodium  salt  of  phenylindoxyl  also  gives 
a  non- crystalline  phenylindoxyl  when  treated  with  ammonium 
chloride.  The  action  of  sodium  alkyloxide  on  methyl  diphenylglycine- 
o-carboxylate  gives  methyl  phenylindoxylate,  pale  yellow  crystals, 
m.  p.  114 — 115°;  the  corresponding  ethyl  ester  has  m.  p.  75 — 76°. 
Although,  however,  phenylindoxyl  could  not  be  isolated  in  the 
homogeneous  condition,  its  presence  in  the  crude  products  is 
established  by  the  isolation  of  4 -chlorophenylindoxyl,  long,  yellow 
prisms,  m.  p.  110 — 111°,  by  the  similar  treatment  of  the  p-chloro- 
acid.  In  general,  the  reactivity  of  phenylindoxyl  (and  chloro¬ 
phenylindoxyl)  is  less  than  that  of  the  parent  substance;  thus 
it  could  not  be  condensed  with  isatin  or  isatinanilide.  With 
_p-nitrosodimethylaniline,  on  the  other  hand,  it  gives  1-phenyl- 

...  .  / C0  \ 

isatm-2-p-dimethylaminoanil,  C6H4<^^p^^>ClN*C6H4*NMe2,  prisms, 
m.  p.  173°.  The  latter  is  converted  by  3-hydroxythionaphthen  in 
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the  presence  of  acetic  anhydride  into  2'-l-phenylindoxyl-2-thio- 

naphthen-3'-one,  CIC  ^^C6H4,  dark  red  needles. 

A- Phenylisatin,  red  needles,  m.  p.  135 — 136°,  is  prepared  from 
phenylindoxyl  through  the  anilide  or  by  direct  oxidation  of  its 
solution  in  alcohol  and  acetic  acid  with  solid  ferric  chloride ;  it  is 
also  obtained  smoothly  by  the  gradual  addition  of  dilute  nitric 
acid  to  a  solution  of  diphenylindigotin  in  glacial  acetic  acid.  Boiling 
sodium  hydroxide  solution  converts  phenylisatin  into  acridine - 
5-carboxylie  acid.  Equivalent  quantities  of  1 -phenylisatin  and 
indoxyl  react  with  the  formation  of  N -phenylindirubin,  needles, 
m.  p.  238°;  3'-l-phenylindoxyl-2-thionaphthen-3-one , 

ypi,  /Cf)IT4\  p.p  /CO\n  ir 

long,  red  needles,  is  prepared  from  phenylisatin  and  3-hydroxy- 
thionaphthen.  In  a  similar  manner,  4 -chlorophenylindoxyl  is 
converted  into  4 -chlorophenylisatin,  yellow  needles,  m.  p.  197 — 198°  ; 
sodium  4:-chlorophenylisatinate  is  also  described. 

1  :  1' -Diphenylindigotin,  almost  black,  lustrous  plates,  is  most 
conveniently  prepared  by  the  oxidation  of  1 -phenylindoxyl  by 
potassium  ferricyanide  in  faintly  alkaline  solution.  The  correspond¬ 
ing  1  :  V-di-p-chlorophenylindigotin  is  scarcely  distinguishable  in 
shade  and  properties  from  the  chlorine-free  dye.  H.  W. 

Constitution  of  certain  Polypyrroles.  Antonio  Pieroni 
and  Aldo  Moggi  (Atti  R .  Accad.  Lincei ,  1922,  [v],  31,  i,  381 — 
385). — Since  p-bromobenzeneazoxycarboxylamide  reacts  readily 
with  pyrrole  and  many  of  its  derivatives  to  form  the  compound 

/C(NIN*C6H4Br)  ICH 
NH<  v  6  4  i  , 
\C(N:N-C6H4Br):CH 

it  serves  as  a  reagent  for  the  detection  of  the  pyrrole  nucleus. 
Quantitative  investigation  of  the  action  of  this  reagent  on  tripyrrole 
(cf.  Dennstedt,  A.,  1887,  598;  1888,  849;  1889,  400;  1894,  i,  259) 
shows  that  the  latter  contains  in  its  molecule  at  least  two  pyrrole 
nuclei  connected  at  the  2-  or  5-position  with  a  third  nucleus.  Con¬ 
sequently,  the  formulae  ascribed  to  tripyrrole  by  Dennstedt  and 
Voigtlander  (A.,  1894,  i,  259)  and  by  Tschelincev,  Tronov,  and 
Voskresenski  (A.,  1915,  i,  1008)  cannot  be  accepted.  Further, 
the  ready  decomposition  of  tripyrrole  into  indole,  pyrrole,  and 

ammonia  w  hen  heated  in- 

CH - CH  CH2 - CH2  CH - CH  dicates  that  the  third 

II  II  I  I  II  II  nucleus  is  a  pyrrolidine 

-CH  CH  C  CH  nucleus,  and  this  indi- 

/  cation  is  confirmed  by 
the  observation  that  oxi- 


CH 


NH 


C- 

/ 


NH' 


NH 


dation  of  tripyrrole  by  means  of  potassium  dichromate  and 
sulphuric  acid  results  in  the  formation  of  succinic  acid.  The 
conclusion  is  drawn  that  tripyrrole  has  the  annexed  formula. 
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As  regards  hydroxy  dipyrrole,  C8H8ON2,  it  is  found  that  this 
compound  yields  pyrrole-2-carboxylic  acid  when  treated  with 
permanganate,  forms  succinic  acid  when  oxidised  with  potassium 
dichromate  and  sulphuric  acid,  and  gives  2  :  5-di-p-bromobenzene- 
azopyrrole  in  the  proportion  corresponding  with  one  pyrrole  nucleus 
in  the  molecule  when  treated  with  p-bromobenzeneazoxycarb- 
oxylamide.  The  constitution  is.  therefore,  probably 

CH-CBL  XH-CH  CH-CTL  XJHaXH* 

II  >-<  I!  or  ||  \C-C(  '  |  ' 

CH>NH/  xNHX-OH  CH-NIK  XN — CO 

T.  II.  P. 


Colour  Isomerism  and  Salt  Formation  with  Iminoviol- 
uric  Acids.  II.  I.  Lifschitz  [and,  in  part,  B.  B.  Hefner] 
(Ber.,  1922,  55,  [B],  1619 — 1631). — A  further  series  of  iminovioluric 
acids  has  been  prepared  and  their  chromoisomerism  investigated. 
These  metal-free  compounds  show  in  every  detail  the  peculiarities 
which  have  been  observed  with  the  polychromic  salts  of  ordinary 
violuric  acid  and  related  oximino-ketones.  Whilst  the  violuric 
acids  are  all  colourless,  the  iminovioluric  acids  are  not  merely 
coloured,  but  also  give  an  absorption  spectrum  completely  analo¬ 
gous  to  that  of  the  violurates,  whereas  the  salts  with  acids  absorb 
similarly  to  the  free  violuric  acids.  Like  the  violurates,  the 
iminovioluric  acids  exist  in  differently  coloured  modifications 
which  in  certain  cases  can  be  transformed  reversibly  into  one 
another.  It  appears,  therefore,  that  the  existence  of  variochromic 
phenomena  in  the  case  of  the  violurates  and  analogous  oximino- 
ketone  salts  does  not  depend  on  the  presence  of  a  metallic  atom 
or  an  external  base.  It  is  only  necessary  that  salt  formation  should 
occur  such  as  exists  in  the  iminovioluric  acids  which  may  be 
regarded  as  internal  ammonium  salts.  As  is  to  be  expected,  the 
iminovioluric  acids  behave  as  typical  amphoteric  electrolytes. 
The  colour  and  variochromism  of  the  violurates  cannot  be  explained 
by  their  electrolytic  character,  but  only  by  the  arrangement  of 
the  subsidiary  valencies,  thus  : 


/NR- GO\ 

CO<  yC  ■-=  N  or 

\NR-C/  \o 

\NH H/u 


CO 


/NR-CO\ 

<  >C-NO 

\NR— Of 

\nh2- 


CIS 


NR-CO  OH 

co/  )>c:n 
xnr— c:nh 

trans. 


The  optical  data  show  that  the  coloured  forms  of  the  acids  all 
belong  to  the  cis-series;  the  colour  depends  on  the  presence  of  the 
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imino-group  in  the  4-position.  They  are  all  internal  salts  and 
only  bimolar  salts  to  a  very  slight  degree.  The  trans-structure 
is  characteristic  of  the  unstable  colourless  forms  which  are  permanent 
in  the  acid  salts  and  are  directly  comparable  with  the  colourless, 
free  violuric  acids. 

4-Imino-2  :  6-diketo-l  :  3-diethylhexahydropyrimidine,  colour¬ 
less  crystals,  m.  p.  127°,  is  conveniently  prepared  by  heating 
diethylcarbamide  with  cyanoacetic  acid  and  acetic  anhydride  and 
treatment  of  the  product  with  sodium  hydroxide.  It  is  trans¬ 
formed  by  nitrous  acid  into  diethyliminovioluric  acid , 

C0\NEt-C(NH)/C:N'0H’ 

dark  red  needles  which  become  blue  when  heated  cautiously  at 
90°.  It  forms  colourless  salts  with  strong  acids,  of  which  the 
hygroscopic  hydrochloride  and  sulphate  and  the  hydrobromide  have 
been  examined.  With  bases  it  gives  yellow,  unstable  salts  which 
cannot  be  isolated  in  the  pure  condition  {lithium  and  sodium  salts) 
and  very  stable  red  salts  {sodium  and  potassium ). 

Cyanoacetylpheny] carbamide,  NHPh^CO’NH'CO'CHg'CN,  m.  p. 
198 J,  is  conveniently  prepared  by  the  condensation  of  phenylcarb- 
amide  with  cyanoacetic  acid  in  the  presence  of  acetic  anhydride. 
It  is  converted  by  potassium  hydroxide  solution  (50%)  into  4- 
imino-3-phenylbarbituric  acid ,  leaflets,  which  does  not  melt  below 
230°,  which  yields  4c-imino-3-phenylvioluric  acid , 

C0/NH  ^Xc’N-OH  * 

the  latter  exists  in  two  forms,  red  needles  and  bluish- violet  crystals, 
the  former  of  which  is  the  more  stable  at  the  atmospheric  tempera¬ 
ture.  A  pure  blue  variety  was  also  obtained  incidentally  during 
an  attempt  to  isolate  the  quinine  salt.  Iminophenyl violuric 
acid  gives  colourless  salts  with  acids  and  coloured,  somewhat 
unstable  metallic  salts  which  usually  contain  alcohol  or  water  of 
crystallisation  (the  sodium ,  potassium ,  and  silver  salts  are  described) . 

The  action  of  nitrous  acid  on  4-imino-6-keto-2-methoxytetra- 
hydropyrimidine  leads  to  the  formation  of  methyliminoisovioluric 

acid ,  OMe-C^^^-^^^>C!N’OH,  pale  red  to  carmine-red  crystals 

( ?+H20),  which  are  remarkably  stable  towards  rise  of  temperature. 
The  red  alkali  salts,  pink  barium  salt,  bluish- violet  silver  salt  and 
tile-red  silver  ammonium  salt  are  described.  The  hydrochloride 
was  prepared.  Methylation  of  the  pyrimidine  and  subsequent 
treatment  with  sodium  nitrite  and  acetic  acid  gives  dimethyl- 

imino/sovioluric  acid,  which  has  been 

obtained  in  violet,  blue,  bluish-green,  green,  and  wine-red  modifica¬ 
tions.  The  behaviour  of  the  acid  toward  bases  and  mineral  acids 
is  precisely  similar  to  that  of  the  iminovioluric  acids  described 
previously.  H.  W7. 
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Aminoazo-,  Hydroxyazo-,  and  Hydrazo-compounds. 

G.  Charrier  (Qazzetta,  1922,  52,  i.  261 — 277). — The  author  has 
shown  (A.,  1910,  i,  287)  that  o- amino-compounds  of  the  benzene 
and  naphthalene  series  are  transformed  when  heated  into  A'-aryl- 
benz-  or  naphtha -triazoles,  o-diamines,  and  primary  amines  in  accord¬ 
ance  with  the  general  scheme:  3NH2*Ar//*NIN’Ar/—>2Ai//IN3,Ar/4- 
Ar"(NH2)2+Ar'-NH2.  It  is  now  shown  that  a  similar  reaction  is 
shown  by  o- aminoazo  benzene,  which  decomposes  at  above  300° 
into  2-phenylbenztriazole,  o-phenylenediamine,  and  aniline.  The 
structure  of  o-aminoazobenzene,  established  by  Witt  (A.,  1912,  i, 
921)  by  means  of  its  reduction,  is  confirmed  by  its  conversion  into 
o-hydroxyazobenzene . 

The  synthesis  of  2-p-aminophenyl-ap-naphthatriazoIe  has  been 
effected  in  two  ways  :  (1)  p-nitrobenzeneazo-p-naphthylamine 

(Meldola  and  Hughes,  T.,  1891,  59,  372)  is  either  heated  or  oxidised 
by  means  of  chromic  acid  in  acetic  acid  solution,  the  corresponding 
nitrotriazole  thus  obtained  being  then  reduced;  (2)  (3-naphthyl- 
amine  is  treated  with  p-acetylaminophenyldiazonium  chloride,  the 
resulting  o-aminoazo-compound  being  then  oxidised  and  deacetyl- 
ated.  This  aminoarylnaphthatriazole  is  the  first  such  compound 
which  has  been  prepared. 

p-Acetylbenzeneazo-p-naphthylamine  yields  2-p-acetylphenyb 
ap-naphthatriazole  when  oxidised  by  means  of  chromic  acid  in 
acetic  acid  solution,  but  when  heated  it  undergoes  a  more  com¬ 
plex  reaction,  which  appears  to  consist  first  of  formation  of  the 
keto-triazole  according  to  the  scheme,  3NH2’Ci0H6*N!N’C6H4Ac— 

2C10H6  \^t/N‘C6H4Ac  +C10H6(NH2)2  +NH,C6H4Ac!  followed  by 

condensation  of  the  ketotriazole  with  the  naphthylenediamine  to 
a  compound,  m.  p.  288°,  now  being  investigated.  Oxidation  of 
2-^-acetylphenyl-a^-naphthatriazole  by  means  of  alkaline  perman¬ 
ganate  solution  appears  to  yield  the  tricarboxylic  acid,  vie.  2-/;-carb- 
oxyphenylbenztriazole-4  :  5-dicarboxylic  acid,  which  loses  water  and 
carbon  dioxide  when  fused,  with  formation  of  2-phenyl-^-benz- 
triazole-4  :  5-dicarboxylic  anhydride  : 


Ns 


N-C«H,-COJI 


COoH/X _ 64  2 


co2h 


l-^-Aminobenzeazo-(3-naphthol,  prepared  by  treating  p-naphthol 
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in  alkaline  solution  with  p-acetylaminobenzenediazonium  chloride 
and  hydrolysing  the  resulting  acetyl  derivative,  is  a  stable  com¬ 
pound  and,  when  subjected  to  the  action  of  alkyl  sulphates  in 
presence  of  excess  of  alkali,  undergoes  etherification  at  the  naph- 
tholic  hydroxyl.  The  ethers  thus  formed  are  obtained  as  dense, 
impure  oils,  and  react  with  acids  giving  crystalline  salts  which 
contain  three  univalent  acid  residues  (X)  and  have  probably  the 
general  formula,  / — x 


n:nhx 


,-ORHX 


XtH3X 


By  diazotisation  p-aminobenzeneazo-p-naphthol  may  be  converted 
into  the  corresponding  p-hydroxyazo- compound.  Since  p-amino- 
benzeneazo-P-naphthol  hydrochloride  is  pale  red  whereas  the  free 
base  is  deep  brownish-red  with  a  cantharides- green,  metallic 
lustre,  it  is  supposed  that  the  base  has  the  quinonoid  structure 

OH*C10H8*NH*N=<^  NH,  and  is  hencep-benzoquinonimide- 

(3 -hydroxy- a-naphthylhydrazone,  and  that  the  salt  has  the  formula 

oh-c10h8-n:n— nh3ci. 

The  following  compounds  have  also  been  prepared  :  9 -o-,  9 -m-, 
and  9-p-nitrobenzeneazo-10-phenanthrols,  9-p-bromobenzeneazo 
10-phenanthrol,  and  9-p-acetylbenzeneazo- 10-phenanthrol.  These 

compounds  may  be  obtained  either  by  the  action 

OH _ N.NAr  diazonium  salts  on  10-phenanthrol  or  by 

_ /  \ _  the  action  of  the  arylhydrazine  hydrochloride 

/  \ _ /  \  on  phenanthraquinone,  the  latter  reaction  giving 

\ _ /  \ _ /  first  the  arylhydrazone,  which  rapidly  undergoes 

transformation  into  the  hydroxyazo-compound. 
They  crystallise  well,  are  highly  stable,  dissolve  in  concentrated 
sulphuric  acid  giving  reddish- violet  solutions,  and  have  the  annexed 
general  formula. 

Acenaphthenequinone  behaves  like  dibromoanthrone  towards 
arylhydrazines,  giving  the  arylhydrazones,  whereas  phenanthra¬ 
quinone  gives  hydroxyazo-compounds  under  similar  conditions. 
Acenaphthenequinone  o-,  m-,  and  p-nitrophenylhydrazones  and 
p-acetylphenylhydrazone,  prepared  by  treating  the  quinone  in 
acetic  acid  solution  with  the  hydrochlorides  of  the  respective 
hydrazines,  correspond  with  the  general  formula, 


C:X-NH-ArX 


—CO 

[With  C.  Sala.]. — The  action  of  nitrous  acid  on  o-aminoazo- 
benzene  yields  o-hydroxyazobenzene. 
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[With  S.  Viola.] —  2-p -Aminophenyl-y^-naphthatriazole^ 

✓N\  * 

I  \n-c6h4-nh2, 


^10^6' 


'N 


forms  slender,  straw-yellow  crystals,  m.  p.  198 — 199°,  and  is  rapidly 
turned  brown  by  the  action  of  air  and  light.  It  dissolves  sparingly 
in  dilute  mineral  acids,  forming  the  corresponding  salts,  which 
are  readily  hydrolysed  by  W'ater;  the  sulphate  crystallises  in 
minute,  lustrous  scales.  p-Acelylaminobenzeneazo-$-naphthylamine 
forms  slender,  red  needles  with  brownish-green,  metallic  reflexion, 
m.  p.  203°. 

[With  G.  Crippa.] — 2-p-Acetylphenyl-v.$-naphthatriazole , 

/N\ 

C10H6<  )N-C6H4Ac, 

\N/ 


crystallises  in  slender,  straw- white  needles,  m.  p.  185°,  is  a  highly 
stable  compound,  and  dissolves  in  concentrated  sulphuric  acid, 
giving  an  intense  yellow  solution.  Its  p -bromo  phenylhydrazone, 
C24H18N5Br,  forms,  thin,  lustrous,  yellow  leaflets,  m.  p.  215°,  and 
is  phototropic ;  its  phenylhydrazone ,  pale  yellow  leaflets,  m.  p.  181°, 
darkening  in  the  light ;  its  oxime ,  microscopic,  yellowish -white 
crystals,  m.  p.  253°,  and  the  o -nitrophenylhydrazone,  reddish- 
yellow  leaflets,  m.  p.  180°.  These  arylhydrazones  dissolve  in  con¬ 
centrated  sulphuric  acid,  giving  yellow  colorations  similar  to  that 
with  the  ketotriazole  itself,  but  the  oxime  yields  an  almost  colour¬ 
less  solution. 

vie  -2-p  -  Carboxyphenylbenztriazole  -4:5-  dicarboxylic  acid , 
C15Hu06N3,  forms  minute,  white  crystals,  m.  p.  291 — 292°  (decomp.), 
decomposes  carbonates,  and  is  strongly  acid  to  litmus  in  aqueous  or 
aqueous -alcoholic  solutions;  the  anhydride  has  m.  p.  225—230° 
impure). 

p -Acetylbenzeneazo-$-naphthylamine,  obtained  by  the  action  of 
p-acetylbenzenediazonium  chloride  on  p-naphthylamine  in  alcoholic 
solution,  crystallises  in  long,  flat,  intensely  red  needles,  with 
brilliant  metallic  green  lustre,  m.  p.  170°,  and  dissolves  in  concen¬ 
trated  sulphuric  acid  with  a  deep  wine-red  coloration.  It  yields 
a  p -bromophenylhydrazone,  C24H2oN5Br,  bright  red  leaflets,  m.  p. 
217°;  a  phenylhydrazone ,  thin,  garnet-red  leaflets,  m.  p.  187°, 
giving  a  violet-blue  solution  in  concentrated  sulphuric  acid,  and  an 
oxime ,  which  crystallises  in  dense,  garnet-red  prisms,  m.  p.  206°, 
and  dissolves  in  concentrated  sulphuric  acid,  giving  a  solution  red 
by  transmitted  and  indigo-blue  by  reflected  light. 

[With  C.  Cortassa.]  —  p  -  Acelylaminobenzeneazo  -  J3  -  naphthol, 
OH'CjoHjj'NIN'Cg^'NHAc,  forms  slender,  bright  red  needles,  m.  p. 
259 — 260°,  and  gives  a  red  solution  in  concentrated  sulphuric  acid, 
p -Aminobenzeneazo- ^-naphthol,  C16H13ON3,  crystallises  in  reddish- 
brown  needles  with  metallic  or  golden  lustre,  in.  p.  159 — 160°,  and 
forms  a  hydrochloride ,  C16H130N3,HC1,  crystallising  in  slender, 
pale  red  needles  with  golden  lustre  and  yielding  a  bright  red  powder. 
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The  methyl  ether ,  C17H15ON3,  obtained  by  the  action  of  methyl 
sulphate  in  large  excess  on  the  base  in  presence  of  30%  sodium 
hydroxide  solution,  forms  a  dense,  reddish-brown  oil.  The  ethyl 
ether  forms  a  dense  oil,  and  gives  a  nitrate ,  Cl8H170N3,3HN03, 
crystallising  in  slender,  metallic  green  needles,  m.  p.  95 — 96° 
(decomp.),  and  a  hydrochloride ,  C18H170N3,3HC1,  forming  slender 
crystals  with  metallic  green  lustre,  both  salts  being  readily  decom¬ 
posed  by  water ;  the  ethyl  ether  is  easily  hydrolysed  to  p- amino - 
benzeneazo-p-naphthol  when  boiled  with  a  dilute  acid. 

[With  L.  Demichelis.]  —  §-p-Bromobenzeneazo-\Q-phenanthrol , 
OH*C14H8*N!N*C6H4Br,  crystallises  in  small,  bright  red  needles, 
m.  p.  188°;  9-j)-acetylbenzeneazo-lO-phenanthrol, 

oh-c14h8-n:n-c6h4ac, 

in  slender,  brick-red  needles,  m.  p.  219°;  9-o -nitrobenzeneazo- 

10-phenanthrol ,  C20H13O3N3,  in  slender,  bright  red,  acicular  crystals 
with  golden  lustre,  m.  p.  185°,  giving  a  violet-red  solution  in  concen¬ 
trated  sulphuric  acid;  the  9-m -isomeride  in  orange-red  needles, 
m.  p.  196 — 197°  (decomp.),  and  the  9-p -isomeride  in  garnet-red, 
fiat  needles,  m.  p.  185°.  The  compound  described  by  Hyde 
(A.,  1899,  i,  688)  as  phenanthraquinone  p-nitrophenylhydrazone  has 
m.  p.  245°. 

[With  M .  Speirani.} — Acenaphthenequinone  o-nitrophenylhydr- 
^10^6\ 

azone ,  |  /C!N*NH'C6H4*N02,  crystallises  in  slender,  lustrous, 

co—/ 

orange-red  needles,  m.  p.  249°;  the  m -nitrophenylhydrazone  forms 
golden-yellow  needles,  m.  p.  229—230°,  the  p-nitrophenylhy  dr  azone, 
slender  orange-red  needles,  m.  p.  247°,  and  the  p -acetylphenylhydr- 
azone ,  C20Hl4O2N2,  heavy,  reddish-brown  prisms,  m.  p.  244 — 245°. 
All  these  hydrazones  dissolve  in  concentrated  sulphuric  acid,  giving 
ruby-red  colorations.  T.  H.  P. 

The  Occurrence  of  Free  Radicles  in  Chemical  Reactions. 
The  Radicles  of  the  Basic  Triphenylmethane  Dyes. 

Heinrich  Wieland,  Egon  Popper,  and  Hermann  Seefried  (Ber., 
1922,  55,  [5],  1S16 — 1834). — An  experimental  examination  of  the 
probability  of  the  occurrence  of  free  radicles  during  the  course  of 
simple  chemical  changes  has  been  commenced.  For  example,  in 
the  case  of  phenzylazotriphenylmethane  it  is  possible  that  decom¬ 
position  occurs  with  the  formation  of  nitrogen,  triphenylmethyl 
and  phenyl  (and  that  the  two  latter  combine  to  a  slight  extent  as 
showm  by  Gomberg  with  the  formation  of  tetraphenjdmethane). 
On  the  other  hand,  it  is  conceivable  that  the  free  valencies  remain 
in  mutual  attraction  and  that  combination  between  them  occurs 
before  the  components  separate  as  free  radicles. 

The  decomposition  of  phenylazotriphenylme thane  has  been 
studied  in  light  petroleum,  b.  p.  90 — 120°,  xylene,  and  ethyl  benzoate. 
In  all  cases  it  is  found  that  nitrogen  is  evolved  completely  at  a 
temperature  considerably  below  the  melting  point  of  the  compound 
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(80°).  In  all  fissions,  triphenvlmethyl  is  produced  ;  it  is  identified 
by  its  spectrum,  and  its  appearance  in  hot  and  cold  solution,  and  is 
isolated  after  treatment  with  air  or  oxygen  in  the  form  of  its 
peroxide.  The  varying  yields  attained  their  maximum  in  one 
experiment,  in  which  35%  of  the  theoretically  possible  quantity 
was  produced.  The  observations  indicate  beyond  all  doubt  that 
the  azo-compound  decomposes  with  the  formation  of  radicles’.  The 
fate  of  the  phenyl  radicle  is  less  easily  ascertained.  Experimental 
confirmation  of  the  obvious  hypothesis  that  it  becomes  polymerised 
to  diphenyl  could  not  be  obtained.  It  is  shown,  however,  that  phenyl 
is  found  as  benzene  (p-chlorophenyl  as  chlorobenzene  and  p-nitro- 
phenyl  as  nitrobenzene)  at  the  conclusion  of  the  reaction.  The 
partner  in  the  change  which  is  poorer  in  hydrogen  has  not  yet  been 
identified. 

The  observations  have  been  extended  to  azo-compounds  contain¬ 
ing  the  phenyl  group  and  a  group  similar  to  those  contained  in  the 
basic  triphenylmethane  dyes,  for  example,  phenylazobis-p-dimethyl- 
aminotriphenylmethane,  NPh!NPh(C6H4*NMe2)2.  These  substances 
with  equal  definiteness  decomposed,  with  the  formation  of  free 
radicles.  It  is  very  remarkable  that  bis-p-dimethylamino-  and 
tri-p'dimethylamino-triphenylmethyl  are  scarcely  more  intensely 
coloured  than  triphenylm ethyl  itself.  The  radicles  and  their 
peroxides  are  very  unstable.  The  observations  are  considered  to 
bring  important  confirmation  of  the  quinonoid  structure  of  the 
triphenylmethane  dyes. 

The  following  compounds  do  noPappear  to  have  been  described 
previously.  p-Chlorophenylazotri-p-tolylmethane ,  from  tri-p-tolyl 
chloromethane  and  p-chlorophenylhydrazine  and  subsequent 
oxidation  of  the  product  with  bromine  water,  intensely  yellow 
crystals,  decomp.  116°.  Phenylhydrazotri-p-anisylmethane ,  colour¬ 
less  prisms,  m.  p.  154°  (decomp.).  Phenylazotri-p-anisylmethane , 
from  the  preceding  compound  and  silver  oxide,  large  yellow 
prisms,  m.  p.  106°  (decomp.).  Phenylhydrazobis-p-dimethylamino- 
triphenylmethane ,  colourless  crystals,  m.  p.  170°  (decomp.). 
Phenylazobis-p-dimethylaminotriphenylmethane ,  a  golden-yellow, 
crystalline  powder,  m.  p.  120°  (decomp.)  Bis-p-dimethylamino- 
triphenylmethyl  peroxide ,  a  colourless,  amorphous  solid  which 
rapidly  darkens  and  resinifies.  p-Chlorophenylhydrazobis-p'-di - 
methylaminotriphenylmethane,  colourless  crystals,  m.  p.  124*5°. 
p-Chlorophenylazobis-p'-dimethylaminotriphenylamethane ,  slender, 
golden-yellow  needles,  decomp.  116°.  Phenylhydrazotri-p-dimethyl- 
aminophenylmethane ,  needles,  m.  p.  172°  (decomp.).  Phenylazotri-p- 
dimethylaminophenylmethane,  m.  p.  150°  (decomp.),  p -Chloro- 
phenylhydrazotri-p'-dimethylaminophenylmethane ,  plates,  m.  p.  178° 
(decomp.).  p-Chlorophenylazotri-p'-dimethylaminophenylmethane , 
golden-yellow  prisms,  decomp.  142°.  Phenylhydrazotri-p-aminol 
phenylmethane ,  colourless  needles,  m.  p.  200°  (decomp.)  Pheny- 
azotri-p -aminophenylmethane,  small,  golden-yellow  needles,  m.  p. 
195°  (decomp. ) .  p  Chlorophenylhydrazotri-p' -aminophenylmethane , 
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colourless  leaflets,  m.  p.  204°  (decomp.),  which  is  dehydrogenated 
with  difficulty.  H.  W. 

Diazo-compounds.  Angelo  Angeli  (Atti  R.  Accad.  Lined, 
1922,  [v],  31,  i,  283—293). — The  author  criticises  a  number  of 
statements  made  by  Hantzsch  and  Reddelien  (“  Die  Diazover- 
bindungen,”  1921),  especially  from  the  point  of  view  of  priority, 
and  states  that  no  mention  is  made  of  some  of  his  own  work. 

T.  H.  P. 

The  Azo-ester  Reaction  of  Amines  and  Enols.  Otto 
Diels  (Ber.,  1922,  55,  [J5],  1524 — 1528;  cf.  Diels  and  Fritzsche, 
A.,  1911,  i,  957;  Diels  and  Paquin,  A.,  1913,  i,  839;  Diels  and 
Fischer,  A.,  1914,  i,  989;  Diels,  A.,  1921,  i,  280). — Azodicarboxylic 
ester  unites  with  amines  to  give  additive  compounds  of  three 
distinct  types  :  (1)  compounds  in  which  the  azo-ester  is  united 
to  the  aromatic  nucleus  [naphthylamine  type],  (2)  compounds 
which  are  stable  in  themselves  but  are  only  attacked  by  reagents 
after  fission  into  amine  and  azo-ester  [aniline  type],  and  (3)  com¬ 
pounds  which  are  decomposed  by  acids  with  production  of  formalde¬ 
hyde,  hydrazo-ester  and  secondary  base  [dimethylaniline  type]. 
The  initial  product  in  every  case  appears  to  have  the  constitution 
lSiHR*N(C02Et)*NH*C02Et,  and  reaction  stops  at  this  point 
with  the  aniline  type.  With  the  naphthylamine  type,  on  the 
other  hand,  a  sufficiently  activated  double  bond  or  hydrogen  atom 
appears  to  be  present  to  enable  the  azo-ester  to  unite  with  the 
nucleus,  thus  giving,  for  example,  NH2*C10H6,N(CO2Et)*NH,CO2Et. 
The  constitution  of  the  additive  products  derived  from  tertiary 
amines  cannot  yet  be  decided  definitely;  thus  the  compound  with 
dimethylaniline  may  be  formulated 

AT-C02Et 

NMePh*CH2*N(C02Et)  *NH-C02Et,  NMe2Ph(  |  or 

xN-C02Et 

CH2:NMePh-N(C02Et)  -NH>C02Et. 

The  hypothesis  that  the  azo-ester  action  depends  on  the  additive 
power  of  a  sufficiently  activated  double  bond  or  on  the  mobility 
of  a  hydrogen  atom  is  greatly  strengthened  by  the  observation 
that  enols,  apparently  without  exception,  combine  with  azo-esters. 
Thus  methyl  azodicarboxylate  and  ethyl  acetoacetate  yield  the 
compound  C0Me-CH(C02Et)-N(C02Me)-NH*C02Me,  m.  p.  113°,  and 
ethyl  azodicarboxylate  reacts  readily  with  acetylacetone  in  the 
presence  of  potassium  acetate,  giving  y-lAN'-dicarbethoxyhydrazino - 
acetylacetone ,  CH(C0Me)2-N(C02Et)*NH‘C02Et,  colourless,  lustrous 
prisms,  m.  p.  123°. 

The  previous  hypothesis  that  azo-esters  react  only  with  aromatic 
amines  is  now  abandoned  owing  to  the  observation  that  ethyl 
p-aminocrotonate  combines  with  methyl  azodicarboxylate  to  give 
the  compound  NH2*CMeIC(C02Et)*N(002Me)*NH*C02Me,  m.  p.  140°. 

The  communication  is  of  a  preliminary  nature,  the  full  experi¬ 
mental  details  being  promised  for  a  subsequent  paper.  H.  W. 
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Decomposition  of  Benzyl  Azide  in  Indifferent  Media  and 
in  Malonic  Ester.  Theodor  Curtius  and  Gustav  Ehrhart 


( Ber .,  1922,  55,  [£],  1559 — 1571). — Benzyl  azide  is  decomposed 
when  heated  in  xylene,  but  the  stable  residue,  CH2Ph*NI,  unlike 
that  derived  from  benzenesulphonazide,  is  unable  to  combine  with 
the  hydrocarbon,  which  itself  takes  no  further  part  in  the  chemical 
changes.  Addition,  however,  does  occur  with  substances  such  as 
ethyl  malonate  and  ethyl  methylmalonate,  with  production  of 
ethyl  benzylaminomalonate,  CH(C02Et)/NH'CH2Ph,  and  ethyl 
benzylmethylaminomalonate. 

A  modified  process  for  the  preparation  of  benzyl  azide, 
b.  p.  82,5°/16*5  mm.,  from  benzyl  chloride  and  sodium  azide,  is 
described  in  detail,  the  yield  being  90%  of  that  theoretically  possible. 

Benzyl  azide  decomposes  very  slowly  in  the  presence  of  boiling 
xylene,  and  the  action  is  therefore  effected  under  pressure  in  a  specially 
designed  glass  autoclave  at  170 — 180°.  Dibenzylbenzoamidine , 
CHgPh'NICPh’NH'C^Ph,  a  microcrystalline,  feebly  anisotropic 
substance,  m.  p.  106°,  separates  from  the  solvent  [the  corresponding 
suljphate,  C21H20N2,H2SO4,  coarse,  colourless  plates,  m.  p.  233°, 
picrate,  prisms,  m.  p.  254°  (decomp.),  and  acetate ,  coarse  platelets, 
m.  p.  299°  (decomp.),  are  described];  the  constitution  of  the  sub¬ 
stance  is  deduced  from  its  hydrolysis  by  aqueous  barium  hydroxide 
solution  at  120°  to  benzylamine  and  benzoic  acid.  The  filtrate 


from  the  dibenzylbenzoamidine  is  distilled  with  steam,  whereby 
tribenzylamine,  m.  p.  91°,  is  volatilised;  the  residue  contains  tetra¬ 
phenylpyrazine,  N \CPh *CPh/^ 5  anc^  diphenylbenzylpyrrodiazole , 


/CPhIN 

CH2Ph-N<  t  ,  m.  p.  229°. 
2  \CPh:N 


In  a  second  experiment,  in  which 


the  excess  of  xylene  was  immediately  distilled  and  the  total  residue 
treated  with  steam  and  dissolved  in  ether,  it  was  found  possible 
to  isolate  benzylbenzylideneamine,  CHPhIN’CH2Ph,  b.  p.  230°/20 
mm.,  whilst,  on  another  occasion,  the  mother-liquors  from  the 
tetraphenylpyrazine  and  diphenylbenzylpyrrodiazole  yielded  a 
very  small  quantity  of  a  substance,  small  needles,  m.  p.  186°, 
which  gave  benzaldehyde  when  gently  warmed  with  acids  and 
appeared  to  be  a  polymeric  benzylbenzylideneamine ,  although  the 
quantity  of  substance  available  was  insufficient  for  an  extended 
investigation.  In  the  presence  of  boiling  cymene,  the  decomposi¬ 
tion  of  benzyl  azide  follows  much  the  same  course,  but  tetraphenyl¬ 
pyrazine  is  produced  in  rather  larger  quantity.  In  the  presence 
of  dimethylaniline  at  170 — 180°,  tetraphenylpyrazine  is  not  pro¬ 
duced,  but  more  diphenylbenzylpyrrodiazole  is  obtained;  the  for¬ 
mation  of  dibenzylbenzamidine  is  not  observed.  The  hypothesis  is 
advanced  that  the  initial  decomposition  of  benzyl  azide  results  in 
the  production  of  the  radicles  CH2PhvN7  and  (by  loss  of  hydrazoic 
acid)  Ph’CHI.  Immediate  union  of  these  leads  to  the  formation 
of  benzylbenzylideneamine;  addition  of  the  residue,  CH2Ph'N.*, 
to  the  latter  results  in  the  production  of  dibenzylbenzamidine. 
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The  occurrence  of  diphenylbenzylpyrrodiazole  seems  to  be  coupled 
with  that  of  tribenzylamine  and  can  be  explained  in  the  following 
manner.  The  radicle  CH2Ph*NI  passes  into  its  imino-form, 
CHPhINH,  which  loses  two  atoms  of  hydrogen,  these  being  utilised 
in  the  reduction  of  two  PhCH!  residues.  A  new  radicle,  OPh!N*, 
thus  arises  from  which  the  unsaturated  residue,  -CPhIN*N!CPh- 
is  formed;  combination  of  the  latter  with  the  radicle  CH2Ph*NI 
yields  diphenylbenzylpyrrodiazole.  Tribenzylamine  is  formed  in 
accordance  with  the  scheme  :  2'CH2Ph+CH2Ph*NI — ^N(CH2Ph)3. 

The  decomposition  of  benzyl  azide  in  the  presence  of  ethyl 
malonate  at  170°  differs  from  its  reactions  just  described  in  that 
hydrazoic  acid  does  not  appear  to  be  eliminated,  and  that  com¬ 
plications  caused  by  the  occurrence  of  the  radicle  XJHPh  are  thus 
completely  excluded.  Reaction  proceeds  along  simpler  lines  and 
results  in  the  production  of  ethyl  benzylaminomalonate,  which, 
however,  could  not  be  isolated  in  the  homogeneous  condition.  The 
hydrolysis  of  the  crude  ester  by  aqueous  potassium  hydroxide 
gives  benzylaminomalonic  acid,  m.  p.  115°  (decomp.),  whereas  it 
yields  benzylaminoacetic  acid  hydrochloride  when  treated  with 
hydrochloric  acid  at  110°.  Similarly,  benzyl  azide  and  ethyl 
methylmalonate  react  to  form  ethyl  benzylaminomethylmalonate, 
from  which  impure  benzylaminomethylmalonic  acid  is  derived  (it 
evolves  carbon  dioxide  at  the  atmospheric  temperature).  The 
crude  ester  is  transformed  by  concentrated  hydrochloric  acid  at 
120°  into  ct-benzylaminopropionic  acid  hydrochloride ,  pale  yellow, 
coarse,  rectangular,  anisotropic  plates.  H.  W. 

The  Action  of  Sulphuryl  Azide  on  p-Xylene.  Theodor 
Ctjrtihs  and  Friedrich  Schmidt  (Ber.,  1922,  55,  [2?],  1571 — 1581). 
— Sulphuryl  azide  is  prepared  in  a  not  quite  homogeneous  con¬ 
dition  by  the  action  of  sulphuryl  chloride  on  finely  divided,  slightly 
moist  sodium  azide.  In  contrast  to  the  azides  of  organic  sulphonic 
acids,  it  is  violently  explosive,  frequently  without  apparent  cause. 
Its  decomposition  in  p-xylene  solution  (3%)  begins  at  about  70°, 
and  is  completed  by  very  gradually  raising  the  temperature  of  the 
solution  during  about  a  week  and  continuing  the  process  until 
further  evolution  of  gas  does  not  occur  from  the  briskly  boiling 
mixture.  The  unusual  course  of  the  change  is  indicated  by  the 
evolution  of  large  quantities  of  sulphur  dioxide.  After  removal 
of  the  p-xylene,  the  residue  is  made  alkaline  and  distilled  with 
superheated  steam.  The  mixture  of  bases  is  separated  and  dis¬ 
tilled,  when  a  solid  base  ( C ,  see  below)  separates  from  the  distillate. 
This  is  removed,  and  two  further  bases  (A  and  B)  are  isolated  in 
the  form  of  the  picrates  from  the  filtrate,  which  also  yields  a  neutral 
substance,  D.  The  work  is  rendered  unusually  difficult  by  the 
danger  of  the  operations,  the  minimal  yields  of  well-defined  products 
and  their  close  resemblance  to  one  another.  The  actual  substances 
isolated  are  the  following.  Base  A ,  t //-xylidine,  C8HnN,  a  liquid 
with  an  odour  of  pyridine,  which  gives  a  very  hygroscopic  hydro - 
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chloride ,  a  picrate ,  m.  p.  152°,  moderately  soluble  in  alcohol  or 
water,  two  platinichlorides,  pale  yellow  crystals,  m.  p.  148°,  and 
dark  yellow  crystals,  m.  p.  181°,  respectively;  a  liquid  base  B, 
C8H9N,  with  pyridine-like  odour,  yields  a  non-hygroscopic  hydro¬ 
chloride,  m.  p.  212 — 213°,  a  picrate ,  m.  p.  239°,  which  is  sparingly 
soluble  in  alcohol  or  water,  and  a  platinichloride,  plates,  m.  p.  260° ;  a 
solid,  odourless,  crystalline  base ,  C ,  C8H9N,  m.  p.  112°,  which  gives 
a  non-hygroscopic  hydrochloride,  m.  p.  218°,  a  picrate ,  m.  p.  218°, 
and  two  platinichlondes ,  pale  yellow  cystals,  m.  p.  242°,  and  dark 
yellow  crystals,  m.  p.  181°  :  a  neutral  substance  D ,  C8H9N,  m.  p.  85°. 

The  constitution  of  the  compounds  C  and  D  has  not  been  eluci¬ 
dated.  Tor  the  structure  of  A  and  B,  the  following  hypothesis 

is  advanced.  Sulphury  1  azide 

Me 

/\ 


Me 

Me 

/\ 

/\ 
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(II.) 


decomposes  initially  into 
nitrogen  and  the  residue 
IN*S02*N! ;  the  latter  then  com¬ 
bines  with  two  molecules  of 
p -xylene,  giving  the  compound 
(annexed  formula  I).  This  is, 
however,  unstable,  and  loses 


sulphur  dioxide,  with  the  production  of  the  univalent  radicle 
(annexed  formula  II).  Two  such  radicles  are  unable  to  unite  with 
one  another  to  yield  a  ditertiary  hydrazine,  and  re-arrangement 
of  hydrogen  atoms  consequently  occurs  between  them  in  accordance 

with  Wieland’s  rule,  thus  leading 


CMe 

HC/\CH 

HN\I 

HC\/CH 

CMe 

(III.) 


CMe 


to  the  production  of  the  two 


HK<j? 


/X^H  compounds  A  and  B  (annexed 


formulae  III  and  IV).  The  eon- 
\  XCH  stitution  of  the  compound  poorer 
CMe  hydrogen  cannot  be  regarded  as 

(IV )  established  definitely,  since  it  is 


possible  that  the  methyl  groups 
play  a  part  in  the  formation  of  the  new  ring;  this  possibility 
appears  to  be  excluded  in  the  case  of  t^-xylidine  (III)  by  the 
observation  (Schmidt,  following  abstract)  that  a  completely 
analogous  ^-aniline  is  produced  from  benzene  under  com¬ 
parable  conditions.  The  addition  of  an  imino -group  to  the 
benzene  nucleus  with  the  production  of  a  three-  and  seven- 
membered  ring  has  been  observed  previously  in  the  case  of  nor- 
caradienecarboxylic  acid.  Additional  evidence  of  the  existence 
N 

of  the  /\  ring  in  i/^-xylidine  is  adduced  from  the  observation 
-C-— C- 

that  the  substance  is  gradually  decomposed  by  repeated  evaporation 
with  hydrochloric  acid,  with  formation  of  ammonium  chloride. 

H.  W. 


Action  of  Sulphuryl  Azide  on  Benzene.  Friedrich 
Schmidt  (Ber.,  1922,  55,  [B],  1581 — 1583 ;  cf.  Curtius  and  Schmidt, 
preceding  abstract). — Sulphuryl  azide  decomposes  extremely 
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slowly  when  dissolved  in  boiling  benzene,  so  that  continuous 
ebullition  must  be  maintained  for  weeks  to  ensure  the  decomposi¬ 
tion  of  any  considerable  proportion  of  material.  This  drawback 
has  been  overcome  by  the  construction  of  an  autoclave  of  glass 
without  any  metallic  contact  which  permits  the  boiling  point  of 
the  solution  to  be  raised  to  the  requisite  extent.  The  product  is 
worked  up  in  the  manner  described  by  Curtius  and  Schmidt  in 
their  observations  with  p-xylene.  Unexpectedly,  the  base  obtained 
from  the  brown,  humus -like  product  of  the  reaction  is  uniform: 
it  has  the  composition  C6H7N,  and  is  termed  \j/-aniline.  It  is  quite 
distinct  from  the  isomeric  pieolines.  The  yields  are  minimal,  so 
that  a  complete  examination  of  the  new  base  is  impossible.  The 
observation  that  ammonium  chloride  is  produced  when  it  is  re¬ 
peatedly  evaporated  with  hydrochloric  acid  indicates  the  presence 
N 


of  the  /\  ring. 

-C— O  ~ 


The  mechanism  of  the  change  is  less  obvious 


than  in  the  case  of  p-xylene,  since  it  has  not  been  possible  to  isolate 
the  “  anti -substance  ”  poorer  in  hydrogen. 

\p- Aniline  picrate  has  m.  p.  163°.  H.  W. 


The  Molecular  Rearrangement  of  s-Bistriphenylmethyl- 
hydrazine.  Julius  Stieglitz  and  Ralph  L.  Brown  (J.  Amer. 
Chem.  Soc.}  1922,  44,  1270 — 1292).- — The  authors  have  repeated 
and  extended  the  work  of  Stieglitz  and  Senior  (A.,  1917,  i,  97).  In 
addition  to  aniline,  which  was  again  isolated  after  hydrolysing 
the  products  of  rearrangement  of  bistriphenylmethylhydrazine 
caused  by  heating  the  substance  with  anhydrous  zinc  chloride 
at  300°,  benzophenone  was  isolated  and  identified.  Triphenyl  - 
methylamine  could  not  be  found,  but  this  substance  itself  under¬ 
goes  decomposition  when  heated  with  zinc  chloride,  giving  ammonia, 
phenyldiphenylenemethane,  and  triphenylmethane,  and  all  these 
compounds  were  isolated  from  the  material  resulting  from  heating 
bistriphenylmethylhydrazine  with  zinc  chloride.  These  results 
are  taken  as  supporting  the  following  scheme  for  the  rearrangement 
of  the  hydrazine  under  the  experimental  conditions, 
CPh3-NH-NH-CPh3 — >CPh3-NH2+CPh3-N ;  CPh3-N — >CPh2!NPh, 

the  phenyliminobenzophenone  thus  formed  being  hydrolysed  to 
aniline  and  benzophenone.  Quantitative  estimations  showed  that 
the  amount  of  ammonia  or  triphenylmethylamine  formed  is  of 
the  order  demanded  by  the  above  scheme.  This  series  of  changes 
is  discussed  from  the  electronic  point  of  view,  in  which  it  is  con¬ 
sidered  that  the  rearrangement  is  the  result  of  an  intramolecular 
oxidation -reduction  which  involves  a  migration  of  electrons  from 
the  methyl  carbon  to  the  nitrogen.  At  the  same  time,  a  thermal 
decomposition  proceeds,  which  is  also  an  intramolecular  oxidation- 
reduction,  involving  the  migration  of  electrons  from  the  nitrogen 
to  the  methyl  carbon  atom. 

It  was  found  that  when  the  rearrangement  reaction  was  carried 


ORGANIC  CHEMISTRY. 


i.  779 


out  in  air,  phenol  was  obtained  in  quantity,  but  none  was  found 
when  the  action  was  carried  out  in  an  atmosphere  of  carbon  dioxide. 
Tentatively,  it  is  suggested  that  the  formation  of  phenol  is  due 
to  the  capture  of  oxygen  by  escaping  migrating  phenyl  radicles, 
and  in  support  of  this  view  it  was  found  that  the  sum  of  the  aniline 
and  the  phenol  obtained  was  roughly  equal  to  the  amount  of 
ammonia  formed.  Further,  it  was  observed  that  when  bistri- 
phenylmethylhydrazine  is  heated  with  zinc  chloride  in  the  absence 
of  air  there  is  no  rearrangement  to  an  aniline  derivative,  and  there 
is  thus  a  possibility  that  the  rearrangement  described  above  is 
the  result  of  an  oxidation  reaction  in  which  the  oxygen  of  the  air 
takes  part.  W.  G. 

Hydrazines.  XXV.  A  New  Class  of  Ditertiary  Aromatic 
Hydrazines.  Heinrich  Wieland  and  Albert  Wecker  ( Ber ., 
1922,  55,  [ B ],  1804 — 1815). — p-Phenylenediamines  of  all  types  are 
converted  by  oxidation  in  acid  solution  to  quinonedi-immonium 
salts ;  the  corresponding  free  bases  which  have  a  hydrogen  atom 
attached  to  the  imino-group  are  reduced  by  silver  oxide  or  lead 
dioxide  to  the  di-imines.  The  reaction  is  observed,  not  only  with 
p-phenylenediamines  but,  in  principle,  with  benzidines  also.  It  has, 
however,  been  observed  by  Albert  ( Diss .,  Munich,  1916)  that  NN'- 
diphenylbenzidine  behaves  in  a  different  manner,  giving  a  product 
which  resembles  in  composition  but  differs  in  molecular  weight  and 
properties  from  the  di-imine.  This  reaction  has  now  been  studied 
more  fully  and  extended  to  various  substituted  diphenylbenzidines. 
It  is  shown  that,  as  in  the  case  of  diphenylamine,  the  primary  product 
is  a  radicle  with  bivalent  nitrogen  which  immediately  polymerises 
to  a  hydrazine  : 

2NHPh-C6H4-C6H4-NHPh 

j  NPh-C6H4-C6H4-NPh 

2NPh-C6H4-C6H4-NPh  — *  |  |  • 

NPh-C6H4-C6H4-NPh 

The  products  of  the  reaction  represent  a  new  class  of  ditertiary 
aromatic  hydrazines ;  in  bromoform  solution,  they  have  the  simple 
molecular  weight  corresponding  with  the  formula,  but  are  poly¬ 
merised  in  benzene  solution.  They  are  reduced  by  zinc  dust  and 
glacial  acetic  acid  to  the  benzidines.  The  colourless  bishy drazines 
dissociate  in  solution  to  the  coloured  radicles,  and  in  this  connexion 
the  substituent  in  the  para-position  in  the  benzene  nucleus  exerts 
the  same  influence  on  the  stability  of  the  compound  as  was  observed 
previously  in  the  case  of  the  tetra-arylhydrazines.  Nitric  oxide 
is  absorbed  readily  by  the  coloured  solutions.  The  radicles,  when 
exposed  to  a  high  temperature  for  some  time,  exhibit  the  inter- 
molecular  dissociation  characteristic  of  substances  containing 
bivalent  nitrogen;  the  diarylamine  is  re-formed,  whereas  the  sub¬ 
stance  poorer  in  hydrogen  has  not  been  identified. 

[With  T.  J.  Albert.] — AW'-diphenylbenzidine  is  oxidised  by 
solid  potassium  permanganate  in  the  presence  of  acetone  or  by 
silver  oxide  in  the  presence  of  pyridine  to  bisdi'phenyldibi'phenylene - 
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hydrazine,  a  colourless  solid  which  could  not  be  caused  to  crystallise. 
It  dissociates  in  boiling  xylene  into  intensely  coloured,  brownish- 
red  radicles  which  re-unite  when  the  solution  is  cooled.  Protracted 
heating  leads  to  the  production  of  amorphous  substances  which 
have  not  been  investigated  closely  and  AA7'- diphenylbenzidine. 
When  dissolved  in  hot  pyridine,  it  combines  with  nitric  oxide,  yield¬ 
ing  diphenylbenzidinebisnitrosoamine,NO*NPh*C6H4*C6H4*NPir]srO, 
m.  p.  158—-1600  (decomp.),  which  loses  nitric  oxide  when  heated 
in  boiling  xylene  and  regenerates  the  radicle,  which  suffers  further 
change  to  diphenylbenzidine. 

Phenyl-p-tolylamine  is  converted  by  sulphuric  acid  and  sodium 
dichromate  in  glacial  acetic  acid  solution  and  treatment  of  the 
product  with  bisulphite  into  NN'-di-ip-tolylbenzidine,  leaflets,  m.  p. 
233°,  which  is  transformed  into  the  bishy dr azine,  an  amorphous 
compound,  m.  p.  205°  (indefinite).  The  latter  exhibits  strongly- 
marked  dissociation  in  boiling  toluene,  in  which  it  ultimately 
becomes  converted  into  di-p-tolylbenzidine.  The  addition  of 
triphenylmethyl  could  not  be  effected.  On  the  other  hand,  the 
substance  unites  readily  with  nitric  oxide  in  the  presence  of  pyridine 
at  90°,  giving  the  dinitrosoamine  of  di-ip-tolylhydrazine ,  slender, 
yellow  needles,  m.  p.  188 — 191°  (decomp.).  Elimination  of  nitric 
oxide  and  production  of  di-p-tolylbenzidine  occurs  in  the  same 
manner  as  with  the  derivative  of  diphenylbenzidine. 

! NN'-Di-ip-anisylhydrazine ,  lustrous  crystals,  m.  p.  226°,  is  most 
conveniently  oxidised  by  silver  oxide  to  the  corresponding  bis- 
hydrazine ,  an  amorphous,  pale-grey  powder,  m.  p.  200°  (indefinite). 
It  dissociates  more  readily  than  the  similar  substances  described 
above,  thus  giving  an  intensely  green  solution  in  warm  benzene. 
At  a  moderate  temperature,  it  adds  nitric  oxide  with  the  formation 
of  the  bisnitrosoamine ,  C26H2204N4,  small,  yellow  needles,  m.  p.  160° 
(decomp.)  which  loses  nitric  oxide  when  heated  in  boiling  toluene. 

p-Chlorodiphenylamine,  m.  p.  74°,  is  prepared  from  p-chloro- 
acetanilide,  bromobenzene,  potassium  carbonate,  and  copper 
powder  in  boiling  nitrobenzene  solution,  and  is  converted  in  the 
usual  manner  into  NN'-di-ip-cMorophenylbenzidine ,  lustrous  leaflets, 
m.  p.  205°.  Dehydrogenation  of  the  latter  by  potassium  per¬ 
manganate  in  the  presence  of  acetone  gives  the  corresponding 
bishydrazine ,  an  amorphous  substance,  in.  p.  230°  (indefinite). 
Dissociation  of  this  substance  occurs  in  boiling  toluene  with  the 
production  of  a  brownish-red  solution.  The  radicle  is  converted 
by  nitric  oxide  into  the  bisnitrosoamine ,  pale  yellow  needles,  m.  p. 


193°  (decomp.). 

[With  Frl.  E.  Haas.] — Quinobenzidine  (annexed  formula)  is  con¬ 
verted  by  silver  oxide  in  the  presence  of  pyridine  and  anhydrous  ether 

into  the  corresponding  bishy  dr  - 
-T*1  azine,  a  colourless,  amorphous 

HoC  — x  x— ^>CH 


ing  xylene 


_  powder,  m.  p.  172°  (indefinite). 
The  substance  dissociates  with 
;  difficulty ;  its  solutions  in  boil- 
are  colourless,  but  coloured  solutions  are  formed  in 
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boiling  ethyl  benzoate.  It  is  reduced  by  zinc  dust  and  concentrated 
hydrochloric  acid  in  the  presence  of  glacial  acetic  acid  to  quino- 
benzidine.  H.  W. 

Physico-chemical  Studies  on  Biological  Reactions. 
II.  Spectro-chemical  Investigations  on  Amino-acids  and 
Polypeptides.  Paul  Hirscr  and  Rudolf  Kunze  ( Fermentforsch ., 
1922,  6,  30 — 55). — By  means  of  the  Pulfrich  refractometer  and  the 
Lowe  interferometer,  the  authors  have  investigated  the  refrac¬ 
tions  of  a  number  of  amino-acids  and  polypeptides  with  the  view  of 
obtaining  data  by  means  of  which  scission  of  potypeptides  or 
proteins  into  their  constituent  amino-acids,  as  well  as  the  reverse 
reactions,  may  be  investigated.  T.  H.  P. 

The  Natural  Proteins.  I.  Behaviour  of  Chlorine  Dioxide 
towards  Organic  Substances.  Erich  Schmidt  and  Karl 
Braunsdorf  (. Her .,  1922,  55,  [5],  1529 — 1534;  cf.  Schmidt  and 
Graumann,  A.,  1921,  i,  912  ;  Schmidt  and  Duysen,  this  vol.,  i,  206). 
— The  behaviour  of  substances  closely  allied  to  the  natural  proteins 
towards  chlorine  dioxide  has  been  investigated  by  the  method 
described  previously  (Schmidt  and  Graumann,  loc.  cit.)  except  that 
it  has  been  found  advisable  to  alter  the  order  of  addition  of  the 
reagents  in  the  final  titration,  3  c.c.  of  2-A7-sulphuric  acid,  followed 
by  1*5  c.c.  of  2-A-aqueous  potassium  iodide  solution  and  2 — 3  c.c. 
of  water  being  run  into  the  liquid  in  the  given  sequence.  The  sub¬ 
stances  are  considered  to  be  stable  towards  the  reagent  when  the 
chlorine  dioxide  content  of  the  solution  is  not  diminished  by  more 
than  2%  after  periods  of  twenty -four,  forty-eight,  or  seventy-two 
hours.  The  following  substances  are  stable  :  amino-acids  and  their 
derivatives  (urethane,  glycine,  glycine  hydrochloride,  ethyl  amino- 
acetate  hydrochloride,  aminoacetonitrile  sulphate,  glycineamide 
hydrochloride,  phenylaminoacetic  acid,  hippuric  acid,  betaine, 
betaine  hydrochloride,  creatine,  alanine,  phenylalanine,  valine, 
leucine  and  its  hydrochloride,  aspartic  acid,  asparagine,  glutamic 
acid,  serine,  hydroxyproline,  taurine,  glycylglycine  hydrochloride, 
leucylglycine,  triglycine) ;  amines  and  their  derivatives  (tetra- 
methylenediamine  hydrochloride,  pentamethylenediamine  hydro¬ 
chloride,  a-aminopropane-p-ol  oxalate,  guanidine  hydrochloride, 
tetramethylammoninm  chloride,  choline  hydrochloride) ;  amides 
and  their  derivatives  (acetamide,  chloroacetamide,  propionamide, 
phenylacetamide,  6-dimethyloxamide,  carbamide,  biuret,  hydan- 
toin) ;  imides  (glutarimide,  phthalimide) ;  polyhydroxy-alcohols 
(ethylene  glycol,  glycerol,  mannitol,  carbohydrates,  inositol) ; 
mono-  and  poly -basic  acids,  esters  (acetic  acid,  chloroacetic 
acid,  stearic  acid,  benzoic  acid,  oxalic  acid,  adipic  acid,  trilaurin, 
tristearin,  a-crotonic  acid,  maleic  acid  and  its  anhydride, 
fumaric  acid) ;  hydroxy- acids,  esters  (ethyl  lactate,  tartaric, 
citric,  and  quinic  acids) ;  nitriles  (acetonitrile,  benzonitrile,  suc- 
cinonitrile) ;  cyclic  compounds  (benzene,  naphthalene,  cyclohexane, 
pyridine  sulphate,  quinoline  hydrochloride,  piperidine  hydro- 
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chloride,  (3-nitroanethole).  The  following  substances  are  attacked 
by  chlorine  dioxide  :  amino-acids  and  derivatives  (tyrosine, 
iV-.benzoyltyrosine,  3  :  4- dihydroxyphenyl alanine,  tryptophan,  hist¬ 
idine  hydrochloride,  cystine) ;  mono-  and  poly-hydroxyphenols ;  un¬ 
saturated  carbon  compounds  (cycZohexene,  allyl  alcohol,  anethole, 
cinnamyl  alcohol,  cinnam aldehyde,  oleic  acid,  triolein,  uric  acid, 
furfur  aldehyde,  indole,  (3-methylindole) ;  carbon-sulphur  com¬ 
pounds  (inereaptans,  dialkyl  disulphides,  compounds  such  as 
thiocarbamide). 

Histologically,  a  solution  of  chlorine  dioxide  in  acetic  acid  is 
found  to  be  very  useful  for  the  removal  of  stains  due  to  melanins 
from  tissues  without  in  the  least  affecting  their  anatomical  features. 

H.  W. 

Yeast-nucleic  Acid.  III.  H.  Steudel  and  E.  Peiser 
(Z.  physiol  Chem .,  1922,  120,  292 — 295). — Guanylic  acid  can  be 
obtained  from  yeast-nucleic  acid  when  the  sodium  salt  of  the  latter 
is  treated  with  dilute  sodium  hydroxide  solution.  The  guanylic  acid 
portion  of  the  molecule  can  thus  be  completely  removed  if  the 
reaction  takes  place  at  the  ordinary  temperature.  No  guanylic 
acid  is  removed  when  the  manipulation  is  carried  out  at  0°. 

s.  s.  z. 

The  Dissolution  of  Gelatin.  Fred  Fairbrother  and  Enoch 
Swan  (T.,  1922, 121,  1237—1244). 

The  Sol-Gel  Equilibrium  in  Protein  Systems.  Robert 
Herman  Bogue  (,/.  Amer.  Chem.  Soc .,  1922,  44,  1313 — 1322). 
— Viscosity -plasticity  relations  of  solutions  of  gelatin  of  different 
concentrations  and  over  a  temperature  range  from  25°  to  60°  have 
been  studied  bv  measurements  writh  a  MacMichael  torsional  vis- 
cometer.  The  results  indicate  that  gelatin  in  aqueous  solution 
follows  the  law7s  of  viscous  flow  at  the  higher  temperatures  and  has 
the  properties  of  plastic  flow  at  lower  temperatures.  The  transi¬ 
tion  between  the  sol  and  gel  form  does  not  take  place  at  any  definite 
temperature,  but  extends  throughout  a  rather  indefinite  period  of 
temperature.  Further  it  was  found  that,  at  a  given  temperature, 
the  increase  or  decrease  in  viscosity  wTith  time  was  dependent  on 
the  hydrogen-ion  concentration,  the  nature  of  the  inorganic  ions 
present,  and  the  amount  of  hydrolysed  protein  in  the  system.  It 
is  considered  that  the  viscosity  of  pure  gelatin  at  any  given 
hydrogen-ion  concentration  is  inversely  proportional  to  some 
function  of  the  temperature,  and  that,  at  equilibrium,  there  , 
will  be  some  viscosity  which  will  correspond  with  every  point  of 
temperature.  W.  G. 

The  Structure  of  Elastic  Gels.  Robert  Herman  Bogue 
(J.  Amer .  Chem .  Soc.,  1922,  44,  1343 — 1356;  cf.  preceding  ab¬ 
stract  and  Chem.  Met.  Eng.,  1920,  23,  61). — The  author  restates 
his  theory  as  to  the  catenary  or  fibrillar  structure  of  gelatin-water 
systems  and  quotes  further  work  and  contemporary  investigations 
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in  support  of  this  hypothesis  and  further  postulates.  According 
to  this  theory,  the  sol  consists  of  slightly  hydrated  or  swollen 
molecules  united  into  short  chains.  When  the  temperature  falls 
the  threads  increase  in  length  and  number,  and  their  power  of 
water  absorption  increases,  resulting  in  an  increase  in  viscosity. 
A  solid  jelly  results  when  the  relative  volume  occupied  by  the 
swollen  molecular  threads  has  become  so  great  that  freedom  of 
motion  is  lost,  and  the  adjacent  heavily  swollen  aggregates  cohere. 
The  rigidity  is  dependent  on  the  relative  amount  of  free  solvent 
in  the  interstices  of  the  aggregates,  and  on  the  amount  of  sol¬ 
vent  that  has  been  taken  up  by  the  gelatin  in  a  hydrated  or 
imbibed  condition.  The  resiliency  or  elasticity  is  dependent  on 
the  length  and  number  of  the  catenary  threads.  Solution  is  the 
reverse  of  gelation  and  the  swelling  is  determined  by  osmotic  forces 
and  the  Donnan  equilibrium. 

The  results  of  a  study  of  the  influence  of  electrolytes,  of  varying 
hydrogen-ion  concentration,  and  of  the  valency  of  the  combining 
ion  on  several  of  the  characteristic  properties  of  gelatin,  namely, 
swelling,  viscosity,  jelly  consistency,  foam,  turbidity,  and  alcohol 
number,  give  additional  support  to  the  theory.  Smith’s  data  on 
mutarotation  (cf.  J.  Ind.  Eng.  Chern .,  1920,  12,  878)  are  in  accord 
with  the  theory,  as  is  Loeb’s  occlusion  theory.  W.  G. 

Action  of  Alum  on  Animal  Glue.  A.  Gutbier,  E.  Sauer, 
and  F.  Schelling  (Kolloid  Z .,  1922,  30,  376 — 395). — Treatment 
of  glue  by  alum  brings  about  two  actions,  a  strong  increase  in  the 
viscosity  without  any  visible  change  and  at  a  higher  temperature 
in  faintly  acid  solutions  the  formation  of  a  precipitate.  The  addi¬ 
tion  of  alum  to  both  bone  and  leather  glue  immediately  reduces 
the  colour.  The  sensitiveness  of  glue  to  alum  varies  with  the 
different  varieties,  thus  the  viscosity  of  leather  glue  is  increased 
by  very  small  concentrations  of  alum,  whilst  very  large  concen¬ 
trations  are  necessary  to  give  a  noteworthy  increase  of  viscosity 
with  bone  glue.  At  higher  temperatures,  in  the  case  of  leather 
glue  there  is  a  continuous  decrease  in  the  viscosity,  depending  on 
the  concentration  of  the  alum  and  the  time  during  wFich  the  two 
substances  have  been  in  contact.  Eone  glue  is  much  more  stable 
than  leather  glue  to  high  temperatures  and  to  alum.  The  basic 
aluminium  compounds  and  aluminium  hydroxide  which  are  present 
in  colloidal  form  in  alum  solution  have  a  specific  action  on  glue, 
and,  further,  the  hydrogen  ion,  due  to  hydrolysis,  also  has  a  specific 
action.  Glue  jellies  mixed  with  alum  on  dialysis  allow  all  the  other 
constituents  of  the  alum  to  be  removed,  but  hold  the  aluminium 
back  quantitatively.  The  precipitates  produced  during  the  clari¬ 
fication  of  glue  by  alum  and  phosphoric  acid  contain  both  glue  and 
aluminium  in  varying  proportions,  and  belong  to  the  group  of 
adsorption  compounds;  they  have  a  considerable  surface  energy 
and  consequently  possess  a  great  clarifying  power.  The  more 
rapidly  the  precipitate  forms,  the  greater  is  its  clarifying  power. 
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After  a  correctly  carried  out  clarification,  the  glue  contains  only 
small  quantities  of  aluminium,  but  it  contains  the  whole  of  the 
acid  added.  The  clarification  of  glue  is  accompanied  always  by  a 
deterioration,  as  shown  by  the  decrease  in  the  viscosity.  This 
is  not  due  directly  to  the  clarification  process,  but  to  secondary 
reactions.  The  acid  added  and  the  prolonged  heating  bring  about 
hydrolysis  wThich  yields  substances  that  are  not  glue-like.  Leather 
glue  is  more  sensitive  than  bone  glue  in  this  respect.  J.  F.  S. 

The  Composition  of  Silk  Fibroin  and  its  Structure. 

Emil  Abderhalden  (Z.  physiol.  Chem .,  1922,  120,  207 — 213).— 
One  hundred  parts  of  ash-free  silk  fibroin  yielded  25  of  d-alanine, 
2-5  of  Z-leucine,  1*5  of  phenylalanine,  1*8  of  Z-serine,  and  1  of 
Z-proline.  Altogether  86*4%  of  the  amino-acids  were  accounted 
for.  The  examination  of  products  in  the  intermediate  stages  of  the 
process  of  hydrolysis  showed  the  presence  of’considerable  quantities 
of  d-alanyl-glycine  anhydride  m.  p.  240 — 247°,  [a]D— 5*02°,  small 
quantities  of  glycyl-7-tyrosine  anhydride,  and  a  compound  containing 
serine,  d-alanine,  and  glycine.  S.  S.  Z. 

The  Protamines.  R.  Eberhard  Gross  ( Z .  physiol .  Chem 
1922,  120, 167 — 184). — When  clupeine  is  heated  for  eighty  minutes 
with  4  vol.  %  sulphuric  acid  at  160°,  it  loses  the  property  of  giving 
the  biuret  reaction.  The  hydrolysed  product  contains  arginine, 
and  monoamino-acids  as  well  as  a  dipeptide-like  compound  consisting 
of  a  combination  of  at  least  two  arginine  molecules.  By  precipitat¬ 
ing  with  phospho tungstic  acid  in  alcoholic  solution,  it  is  possible  to 
separate  free  arginine  from  the  arginine  peptide.  The  author 
confirms  Nelson- Gerhardt’s  deduction  (A.,  1919,  i,  503)  that  in 
clupeine  the  monoamino -acids  are  linked  together.  S.  S.  Z. 

The  Poisonous  Substance  of  Toads.  Heinrich  Wieland 
and  Richard  Alles  (Ber.,  1922,  55,  [J5],  1789 — 1798  ;  cf.  Wieland 
and  Weil,  A. , 19 13, i, 1343) . — Further  attempts  to  isolate  the  poisonous 
material  from  the  skin  of  the  toad  have  led  to  an  unexpected  result, 
since  a  more  careful  repetition  of  methods  that  were  previously 
successful  did  not  lead  to  the  isolation  of  bufotalin.  It  now  appears 
that  this  is  not  present  as  such,  but  is  a  product  of  the  decomposition 
of  the  actual  poison,  hufotoxin ,  C40H62OnN4,  m.  p.  204 — 205° 
(decomp.).  The  isolation  of  the  latter  from  the  extract  of  the  skins 
and  from  the  secretions  of  the  glands  is  described  in  detail.  Bufo- 
toxin  is  readily  reduced  by  hydrogen  in  alcoholic  solution  in  the 
presence  of  palladium  black  to  hydrobufotoxin,  C40H64OnN,  slender 
needles,  m.  p.  187°.  Bufotoxin  is  readily  hydrolysed  by  mineral 
acids  to  bufotalein  and  suberylarginine  ;  the  latter  could  not  be 
caused  to  crystallise,  but  its  composition  is  established  by  hydro¬ 
lysing  it  with  more  concentrated  acid  to  suberic  acid  and  arginine. 
The  constitution  of  bufotoxin  may  be  resolved  as  follows  : 
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Its  conversion  into  bufotalin  is  expressed  by  the  scheme : 
^eHs/JsiO-CO-CjgHajOgN^^CjeHagOg  (bufotalin)  +  C14H2605N4, 
whereas  its  hydrolysis  by  dilute  hydrochloric  acid  takes  place 
in  accordance  with  the  equation :  c40h62oun4— >  c24h30o3 
(bufotalein)  +CuH260  5N4+CH3*C02H  +H20. 

Aeetylbufotalin  is  converted  by  concentrated  hydrochloric  acid 
into  acetylbufotalein,  C26H3204,  which  is  identical  with  the  product 
obtained  by  Wieland  and  Weil  (loc.  cit.)  by  the  acetylation  of 
bufotalein.  Catalytic  hydrogenation  of  acetylbufotalein  in  the 
presence  of  platinum  black  leads  to  the  formation  of  acetylbufo- 
talan,  C26H40O4,  aggregates  of  needles,  m.  p.  165°.  H,  W. 


Physico-chemical  Studies  on  Biological  Reactions.  I. 

Paul  Hirsch  ( Fermentforsch .,  1922,  6,  27 — 29). — The  author  is 
proposing  to  employ  physico-chemical  methods,  particularly  optical 
methods,  for  the  investigation  of  the  problems  of  enzymes  and 
immuno-chemistry.  T.  H.  P. 


Dependence  of  the  Action  of  Succinodehydrogenase  on 
Hydrogen-ion  Concentration.  Erik  Ohlsson  ( Skand .  Arch. 
Physiol 1921,  41,  77 — >100  ;  from  Chem.  Zentr .,  1922,  i,  58  (cf. 
this  vol.,  i,  792,  and  Widmark,  A.,  i,  600). — Succinodehydrogenase 
prepared  from  horse  muscle  has  as  optimum  conditions  PH  8-7  and 
45°.  Higher  temperatures  depress  activity.  The  enzyme  is  inactive 
at  55°.  The  velocity  of  reaction  is  independent  of  the  concentration 
of  the  reacting  substances,  provided  they  are  present  in  minimal 
amount.  G.  W.  R. 


The  Reactions  of  the  Arsines.  II.  Condensation  of  Aro¬ 
matic  Primary  Arsines  with  Aldehydes.  Charles  Shattuck 
Palmer  and  Roger  Adams  (J.  Amer.  Chem.  Soc.,  1922,  44,  1356 — 
1382 ;  cf.  A.,  1921,  i,  70). — Primary  arylarsines  and  aldehydes 
react  in  three  ways,  depending  on  the  conditions  of  the  reaction,  as 
follows  : — - 

(1)  AsH2Ph  +  2R-CHO  =  AsPh(CHR*OH)2.  (2)  AsH2Ph  + 
4R-CHO  =  PhAs/^J^AsPh  +  2CH2R-OH.  (3)  2AsH2Ph  + 

2R-CHO  =  AsPhlAsPh  +  2CH2R-OH. 

Aromatic  primary  arsines  and  aliphatic  aldehydes  condense  in  the 
presence  of  concentrated  hydrochloric  acid  at  room  temperature 
to  give  compounds  of  the  type  AsPh(CHR,OH)2.  With  aromatic 
aldehydes,  it  is  best  to  use  dry  hydrogen  chloride,  with  or  without 
a  solvent. 

Details  are  given  for  preparing  phenylarsinic  acid  and  phenyl- 
arsine  on  a  large  scale,  and  from  the  latter  the  following  compounds 
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are  prepared.  Phenylarsine  has  df5  1-349,  Tig  1-6082.  Phenyl - 
di-oi-hydroxyethylarsine ,  AsPh(CHMe*OH)2,  has  b.  p.  175 — 176°/22 
mm.,  dll  1*252,  Tig  1-5619,  giving  a  platinicMoride ,  m.  p.  169— 
170°.  Phenyldi-vL-hydroxy-n-j/rop/ylarsine ,  b.  p.  196 — 197°/24  mm., 
d  25  1-176,  Tig  1*5425  giving  a  platinichlaride ,  m.  p.  148 — 149°. 
Phenyldi-a-hydroxy-Ti-butylarsine,  b.  p.  187°/10  mm.,ij  1*116, 
Tig  1-5271  giving  a  platinicMoride ,  m.  p.  119 — 121°.  Phenyl - 
di’OL’hydroxyisovalerylarsine ,  b.  p.  170°/6  mm.,  m.  p.  62°,  dg  1-079, 
Tig  1-5202  giving  a  platinicMoride ,  m.  p.  84 — 85°.  Phenyldi- 
cc-hydroxy-n^heptylarsine ,  b.  p.  263 — 264°/2  mm.,  dg  1-069,  Tig 
1*4650.  Phenyldi-oL-hydroxy-p-chlorobenzylarsine ,  m.  p.  164°. 
Phenyldi-oL-hydroxy-p-methoxybenzylarsine ,  a  yellow  oil.  Phenyldi-a.- 
hydroxy-o-carbomethoxybenzylarsine,  m.  p.  145 — 147°. 

[With  W.  A.  Carothers.] — p-Chlorophenylarsine ,  m.  p.  30-5 — • 
30-7°  ;  b.  p.  116°/33  mm.,  1597200  mm. ;  dfb  1-507,  Tig  1-6143  gives 
p-chlorophenyldi-aL~hydroxybenzylarsine ,  m.  p.  218 — 218-5°,  and 
-p-chlorophenyldi-cc-hydroxyethylarsine ,  b.  p.  183°/23  mm.  ;  d  g 
1-336  ;  Tig  1-5728. 

[With  E.  E.  Parks.] — o-Chlorophenylarsine ,  b.  p.  206°,  1-519, 

ng  1-6250,  obtained  from  o-chlorophenylarsinic  acid ,  m.  p.  186 — 
187°,  gives  o-chlorophenyldi-cc-hydroxybenzylarsine ,  m.  p.  146 — 147°. 

[With  G.  0.  Burr.] — p -Tolylarsine,  b.  p.  113-5°/44  mm.,  m.  p. 
20°,  df5  1-295,  Tig  1-5891,  gives  p4olyldi-x-hydroxybenzylarsi7ie, 
m.  p.,  208°  andp-tolyldi-oL-hydroxyethylarsine,  b.  p.  176 — 177°/22  mm., 
d%  1-2331,  Tig  1-5570. 

[With  J.  S.  Pierce.] — o-Tolylarsine ,  b.  p.  121°/93  mm.,  d  %  1-301 ; 
Tig  1-5925,  gives  o-lolyldi-oi-hydroxybenzylarsine ,  m.  p.,  140°  and 
o-tolyldi-oL-hydroxyethylarsine ,  b.  p.  165°/21  mm.,  d ^  1*244,  Tig 
1-5573. 

Many  of  these  compounds  oxidise  slowly  in  the  air  with  the 
formation  of  an  arsinic  acid  and  aldehyde.  The  process  is  more 
rapid  in  the  presence  of  a  solvent  such  as  carbon  tetrachloride. 
With  oxidising  agents,  halogens,  phosphorus  pentachloride  and 
phenylarsenious  chloride  these  compounds  behave  exactly  as  if 
they  were  a  mixture  of  phenylarsine  and  aldehyde.  The  aliphatic 
derivatives  may  be  titrated  quantitatively  in  ethereal  solution  with 
iodine,  the  following  reaction  occurring :  CcH5As(CHR*OH)2+ 
2I2 — ►  AsPhI2+2HI+2R*CHO. 

The  compounds  form  unstable  additive  products  with  halogen 
acids  and  stable  additive  compounds  with  chloroplatinic  acid. 
They  are  decidedly  stable  towards  reducing  agents  and  tow*ards 
certain  dehydrating  agents.  They  do  not  react  with  Grignard 
reagents.  With  certain  dehydrating  agents  such  as  acetyl  chloride, 
acetic  anhydride,  or  even  anhydrous  hydrogen  chloride,  they  react 
to  give  tetrahydro-l:4:2:5-dioxadiarsines  as  shown  in  equation  (2) 
above.  These  compounds  are  also  obtained  directly  from  primary 
aromatic  arsines  and  aldehydes  by  leaving  the  mixture  for  two  days 
in  the  presence  of  anhydrous  hydrogen  chloride  ;  the  following  are 
described.  2  :  5-Diphenyltetrahydro-l : 4  : 2  *  5-dioxadiarsine ,  b.  p.,  215 
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— 216°/9  mm.,  d%  1*547,  ri$  1*6522.  2  : 5-Diphcnyl-3  :  G-dimethyl- 
tetrahydro-l : 4 : 2  :  5-dioxadiarsine,  b.  p.  257°/10  mm.,  dfb  1*369,  n % 
1*6332,  giving  a  platinichloride,  m.  p.  130 — 131°,  and  a  cupri  chloride, 
m.  p.  150 — 152°.  2 :  5-Diphenyl- 3 : 6-diethyltetrahydro- 1 : 4  : 2  : 5-dioxa - 
diarsine ,  b.  p.  212°/2mm.,  dg  1*336,  1*6217.  2\5-Diphenyl-3:6-di- 

n-propyltetrahydro-\  :  4  : 2  : 5-dioxadiarsine, b.p.  241 — 242 °/2  mm.,^ 
1*297,  T5856.  2 : 5-Diphenyl -3 : 6-di-isobutyltetrahydro-l :  4 :  2  : 5- 

dioxadiarsine ,  b.  p.  240°/16  mm.,  1*296,  1*5869,  giving  a 

platinichloride,  m.  p.  76— -77°,  and  a  cuprichloride ,  m.  p.  78 — 79°. 
2  : 5-Diphenyl-^\5-dijiiryltetrahydro-\‘A\2\5-dioxadiarsine.  The  tetra- 
hydrodioxadiarsines  oxidise  in  the  air  to  give  arylarsine  oxides  and 
aldehydes.  With  iodine  and  phosphorus  pentachloride,  products 
are  obtained  which  might  be  expected  from  a  mixture  of  arylarsine 
and  aldehyde. 

The  reaction  of  type  (3)  given  above  occurs  when  a  mixture  of 
an  aromatic  primary  arsine  and  an  aromatic  aldehyde  is  left  at  room 
temperature  without  a  catalyst  or  if  the  mixture  is  heated  with  or 
without  a  catalyst.  W.  G. 
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Surface  Reactions  in  Living  Cells.  0.  Warburg  (Z.  Elek- 
trochem.,  1922,  28,  70 — 75). — The  processes  of  breathing  and  assimi¬ 
lation  by  living  cells  has  been  investigated  in  the  case  of  red  blood  - 
corpuscles,  and  bacterial  and  plant  cells  in  various  circumstances.  The 
rate  of  oxidation  of  cystine,  and  that  of  assimilation,  in  the  presence 
of  narcotics  has  been  investigated,  and  the  quantity  of  narcotic 
determined,  in  the  case  of  alcohols,  urethanes,  ketones,  nitriles,  and 
substituted  carbamides,  which  is  necessary  to  reduce  the  assimila¬ 
tion  by  50%.  The  quantity  of  narcotic  decreases  rapidly  from 
member  to  member  in  an  homologous  series,  thus  a  solution  of 
methyl  alcohol  containing  5  mols.  per  litre  cuts  down  the  breathing 
and  assimilation  by  50%,  whilst  0*045  mol.  per  litre  of  amyl  alcohol 
has  the  same  effect.  The  following  hypothesis  of  the  surface  action  of 
living  cells  is  put  forward.  The  surface  of  the  solid  cell  constituents 
is  to  be  regarded  as  a  mosaic  of  regions  poor  in  iron  and  rich  in  iron, 
of  which  those  poor  in  iron  are  the  most  abundant.  Both  the 
metal-containing  and  metal-free  areas  adsorb  dissolved  substances 
from  the  cell  fluids,  and  in  general  to  the  same  extent.  Hydro¬ 
cyanic  acid,  .on  account  of  its  affinity  for  the  heavy  metals,  is  mainly 
adsorbed  on  the  metal-containing  areas.  Consequently  the  seat 
of  the  chemical  processes,  breathing  and  assimilation,  is  the  iron- 
containing  surface.  When  hydrocyanic  acid  is  brought  into  a 
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living  cell,  its  effect  is  to  displace  the  reacting  substances  from  the 
iron-containing  regions  and  so  stop  assimilation  and  breathing. 
Very  little  hydrocyanic  acid  is  sufficient  to  achieve  this,  since  the 
metal-containing  areas  constitute  only  a  small  fraction  of  the  whole 
surface.  For  the  same  reason,  the  displacement  from  the  metal- 
containing  areas  leads  to  no  noticeable  reduction  in  the  total  amount 
of  adsorbed  substance.  Consequently,  the  action  of  hydrocyanic 
acid  depends  on  specific  adsorption  and  displacement.  Narcotics 
displace  the  reacting  substances  from  both  regions  and  to  the  same 
extent,  and  so  stop  breathing  and  assimilation,  but  in  this  case  the 
whole  surface  must  be  covered  with  the  displacing  substance.  The 
quantity  of  narcotic  necessary  to  produce  the  same  effect  on  assimi¬ 
lation  and  breathing  is  therefore  extremely  large  in  comparison 
with  the  amount  of  hydrocyanic  acid.  Hence  it  may  be  stated 
that  the  cause  of  the  acceleration  of  reactions  in  living  cells  is  the 
adsorption  in  iron- containing  parts  of  the  surface.  J.  F.  S. 

The  Role  of  Vitamins  in  the  Chemistry  of  the  Cell. 

W.  R.  Hess  ( Z .  physiol.  Chem.,  1922,  120.  277 — 280). — Polemical 
in  reply  to  Abderhalden  (this  vol.,  i,  607). 

The  Action  of  Whole  Blood  on  Acids.  Ernest  Laurence 
Kennaway  and  James  McIntosh  (Biochem.  J.t  1922,  16,  380 — 
386). — If  sulphuric  acid  (O’OIA)  containing  0*9%  of  sodium  chloride 
be  shaken  with  whole  blood,  and  the  mixture  centrifuged,  about 
80%  of  the  acid  is  removed,  so  that  it  is  no  longer  titrable  in  the 
fluid.  If  acid  be  added  to  plasma,  the  amount  neutralised  is 
approximately  constant  for  a  given  amount  of  plasma,  and  does 
not  vary  with  the  amount  of  acid  used.  On  the  other  hand,  the 
resulting  PH  in  the  two  cases  is  approximately  the  same  for  a 
given  ratio  of  acid  to  blood,  the  plasma  showing  a  rather  greater 
acidity.  Laked  blood  does  not  appear  to  neutralise  so  efficiently 
as  whole  blood,  and  so  the  action  of  the  latter  seems  to  be  due  to 
some  form  of  adsorption,  dependent  on  the  structure  of  the  cor¬ 
puscles.  W.  O.  K. 

Carbonic  Acid  Compounds  and  Hydrogen-ion  Activities 
in  Blood  and  Salt  Solutions.  Erie  Johan  Warburg  ( Biochem . 
J 1922,  16,  153 — 340). — This  comprehensive  paper  deals  with  the 
equilibrium  of  dissolved  substances  in  homogeneous  and  hetero¬ 
geneous  media,  with  particular  reference  to  the  theories  of  Bjerrum 
and  of  Donnan.  The  general  theoretical  results  are  applied  to 
elucidate  the  carbon  dioxide  equilibrium  and  the  hydrogen-ion 
concentration  in  blood  and  also  the  development  of  a  modified 
Henderson-Hasselbach  equation.  For  the  mathematical  and  ex¬ 
perimental  investigations  and  results,  the  original  must  be  con¬ 
sulted.  The  paper  includes  valuable  reviews  of  previous  work. 

W.  O.  K. 

Calcium  in  the  Blood  of  various  Species  of  Animals. 

P.  Mazzocco  (Anal.  Asoc.  Quim .  Argentina ,  1921,  9,  313 — 325). — 
The  method  of  Halverson  and  Bergeirn  (A.,  1918,  i,  50)  is  modified 
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by  using  trichloroacetic  acid  (cf.  Lyman,  A.,  1917,  ii,  271)  instead 
of  sodium  picrate  to  precipitate  albumins.  An  improved  method 
of  washing  the  precipitate  of  calcium  oxalate  by  decantation  is 
described.  Data  are  given  for  the  calcium  content  of  entire  blood, 
plasma,  corpuscles,  and  serum  for  different  species  of  animals.  The 
calcium  content  of  the  blood  constituents  of  the  same  animal  species 
is  very  constant.  Calcium  occurs,  although  in  small  amounts,  equally 
in  nucleated  and  non-nucleated  red  corpuscles.  The  calcium  content 
of  plasma  is  practically  identical  with  that  of  serum.  G.  W.  R. 

Does  Cyanic  Acid  Exist  in  the  Blood  ?  Maurice  Nicloux 
and  Georges  Welter  ( Com.pt .  rend.,  1922,  174,  1733 — 1735). — 
The  authors  find  no  indication  of  the  presence  of  cyanic  acid  either 
in  blood  or  lymph  in  the  normal  state.  W.  G. 

Blood  Sugar.  II.  Alimentary  Hyperglycaemia  under 
Normal  and  Pathological  Conditions.  Max  Rosenberg  (Arch, 
expt.  Path.  Pharm.y  1922,  93,  208 — 240). — A  comparative  analysis 
of  the  type  of  curves  obtained  by  estimating  the  sugar  of  the  blood 
at  intervals  after  the  oral  administration  of  100  grams  of  dextrose 
in  normal  individuals,  in  diabetes  and  in  hyperthvroidism. 

C.  R,  H. 

Creatine  and  Creatinine  Metabolism.  IV.  The  Question 
of  the  Occurrence  of  Creatinine  and  Creatine  in  Blood. 

Jeanette  Allen  Behre  and  Stanley  R.  Benedict  (J.  Biol . 
Chem.y  1922,  52,  11 — 33). — In  the  estimation  of  creatinine  in 
blood  filtrates  by  Folin’s  method  (A.,  1914,  ii,  505)  the  coloration 
produced  with  picric  acid  is  due  to  a  substance  which  differs  from 
creatinine  in  two  respects ;  it  is  not  adsorbed  by  kaolin  from  acid 
solutions,  neither  is  it  destroyed  by  boiling  with  alkalis.  The 
amount  of  chromogenic  substance  present  in  the  blood  increases 
when  the  kidney  function  is  impaired,  and,  in  this  case,  it  is  to  some 
extent  adsorbed  by  kaolin  and  destroyed  by  alkalis.  Nevertheless, 
it  was  found  impossible  to  isolate  creatinine  from  such  bloods, 
although  small  quantities  of  added  creatinine  wrere  recovered 
almost  quantitatively  in  the  form  of  the  zinc  chloride  compound. 
It  is  thus  improbable  that  creatinine  is  present  in  blood  in  more 
than  minute  amounts. 

The  creatine  content  of  blood  is  best  estimated  by  a  method 
similar  to  that  used  for  urine  (A.,  1914,  ii,  688).  The  preliminary 
conversion  into  creatinine  must  not  be  effected  by  heating  wdth 
picric  acid,  since,  under  these  conditions,  picric  acid  reacts  with 
blood  to  give  a  product  yielding  colour  on  addition  of  alkali.  The 
blood  of  dogs  with  impaired  kidney  function  showed  a  high 
creatine  content ;  this  suggests  that  blood  creatine  is  a  waste 
product  which  is  eliminated  by  the  kidney  in  the  form  of  creatinine 
or  of  some  other  substance.  E.  S. 

The  Relation  of  Salivary  to  Gastric  Secretion.  Tomoichi 
Nakagawta  ( Biochem .  J 1922,  16,  390 — 393). — Boiled  potato 
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starch  inhibits  the  action  of  the  pepsin  and  accelerates  the  action 
of  the  rennin  of  the  natural  gastric  juice,  but  not  after  being 
acted  on  by  fresh  human  saliva.  Saliva  has  a  delaying  action  of  its 
own  on  the  clotting  of  milk.  W.  0.  K. 

Intestinal  Intoxication.  I.  The  Presence  and  Significance 
of  Histamine  in  an  Obstructed  Bowel.  R.  W.  Gerard  ( J .  Biol. 
Chem.,  1922,  52,  111- — 124). — The  presence  of  histamine  in  the 
fluid  contained  in  closed  loops  of  the  large  and  small  intestine 
of  dogs  was  indicated  qualitatively  by  its  depressant  action  when 
injected  intravenously  in  dogs,  and  by  its  action  on  strips  of  the 
intestine  of  a  guinea  pig.  Estimations  by  the  method  of  Hanke 
and  Koessler  (A.,  1920,  ii,  784)  gave  average  values  corresponding 
with  2  to  3  mg.  of  the  dihydrochloride  per  100  c.c.  of  fluid.  Evi¬ 
dence  was  also  obtained  of  the  presence  of  a  histamine  derivative 
of  a  peptide  nature.  No  histamine  was  found  in  the  sterile  secre¬ 
tion  of  jejunum,  although  it  was  present  in  the  sterile  mucosa. 
Loop  fluid  and  mucosa  also  contain  histidine.  E.  S. 

The  Oxidising  Enzymes  in  the  Phenomena  of  Life  in  its 
Normal  and  Pathological  States.  G.  Marinesco  (Bui.  Soc. 
Chim.  Romania,  1922,  4,  3 — 12). — A  more  detailed  account  of  work 
already  published  (A.,  1920,  i,  130).  W.  G. 

Decomposition  of  Proteins  of  Organs.  K.  Thomas  ( Festschr . 
K .  Wilhelm  Ges.  Ford .  Wiss .  Zehnjahrigen  Jubilaum.,  1921,  205 — 
207;  from  Physiol.  Abstr 1922,  7,  187). — Organ  protein  undergoes 
in  the  body  changes  which  are  different  from  those  undergone  by 
protein  introduced  in  the  food.  Eor  example,  arginine  is  regularly 
formed  from  organ  protein  during  minimum  nitrogen  excretion, 
whereas  it  is  not  formed  from  food  protein.  The  amino-acids  in 
the  organ  protein  can  apparently  undergo  chemical  changes  without 
cleavage  of  the  peptide  linking.  W.  0.  K. 

Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  XIII.  The  Auto  lysis  of  Liver  and  Spleen.  John 
Addyman  Gardner  and  William  Fox  (Proc.  Roy.  Soc .,  1922, 
[R],  93,  486 — 492). — The  autolysis  under  aseptic  conditions  of 
liver  and  spleen  is  not  accompanied  by  increase  in  the  amount  of 
cholesterol  present.  It  is  unlikely  therefore  that  either  of  these 
organs  is  concerned  with  the  synthesis  of  cholesterol  in  the  body. 

C.  R.  H. 

The  Permeability  of  the  Glomerulus  Membrane  for 
Stereoisomeric  Sugars.  H.  J.  Hamburger  (Berlin  Klin.  Woch ., 
1922,  1,  418;  from  Physiol.  Abstr.,  1922,  7,  192). — The  permea¬ 
bility  of  the  membrane  is  not  related  to  the  size  of  molecule  of 
the  sugar,  but  to  its  configuration;  thus  lactose  goes  through 
although  its  molecule  is  twice  the  size  of  that  of  dextrose,  which 
does  not;  d-galactose  consists  of  a-  and  ^-modifications,  one  of 
which  passes;  the  other  does  not.  The  same  is  true  for  a-  and 
(3-xylose.  W  .0.  K. 
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The  Influence  of  Adrenaline  on  the  Permeability  of  the 
Limiting  Membrane  of  Muscle  Fibres.  Hermann  Lange 
(Z.  physiol .  Chem .,  1922,  120,  249 — 266). — It  has  been  ascertained 
by  chemical  and  physiological  methods  that  adrenaline  possesses 
the  property  of  diminishing  the  permeability  of  the  limiting 
membrane  of  the  muscle  fibres  of  the  frog.  S.  S.  Z. 

Continuous  Current  and  Permeability  (in  Muscle).  II. 
Effect  of  Alkaloidal  Salts  and  Other  Organic  Electrolytes. 

Joseph  Vorschutz  (Pfliiger’s  Archiv ,  1921,  190,  54-*— 65;  from 
Chem.  Zentr.,  1922,  i,  3). — A  continuation  of  work  on  the  electrical 
effect  of  substances  on  muscle.  Strychnine,  pilocarpine,  codeine, 
and  brucine  salts  are  electrically  indifferent :  atropine,  cocaine,  and 
morphine  salts  react  electronegatively.  Quinine,  optochin,  and 
caffeine  salts,  and  to  a  lesser  degree  cinchonine  salts,  develop  a 
strong  continuous  current.  These  alkaloids,  which  are  muscle 
poisons,  probably  exert  their  effect  on  muscle  by  means  of  the 
free  bases  liberated  by  hydrolysis.  Salts  of  quaternary  ammonium 
bases,  sodium  salts  of  the  lower  fatty  acids,  sodium  salicylate, 
and  sodium  benzoate  are  almost  without  effect  or  react  slightly 
electronegatively.  The  effect  is  independent  of  the  length  of  the 
carbon  chain.  G.  W.  R. 

The  Physiology  of  Creatine.  Otto  Riesser  (Z.  physiol . 
Chem.,  1922,  120,  189 — 206). — Although  the  total  creatine -content 
of  the  mixed  skeletal  muscles  of  the  rabbit  is  always  the  same, 
those  of  the  various  muscles  differ  from  one  another  by  amounts 
depending  on  the  rate  of  contraction.  Parallelism  exists  between 
the  creatine  and  the  lactacidogen  contents  of  the  various  muscles. 
This  parallelism  does  not  persist  when  the  condition  of  the  muscles 
is  altered  by  various  factors.  The  author  cannot  confirm  R.  Kahn’s 
observations  (PflugePs  Archiv ,  1919,  177,  294).  S.  S.  Z. 

The  Effect  of  Cold  Storage  on  the  Carnosine  Content 
of  Muscle.  Winifred  Mary  Clifford  ( Biochem .  J.,  1922,  16, 
341 — 343). — Using  the  colorimetric  method  previously  described 
(Clifford,  A.,  1921,  ii,  604),  it  has  been  found  that  the  carnosine 
content  of  meat  decreases  during  cold  storage.  W.  0.  K. 

Influence  of  Minute  Concentrations  of  Acid  and  Alkali 
on  the  Blood-vessels  and  other  Smooth  Muscle.  Paul 
Heymann  {Arch.  expt.  Path.  Pharm .,  1922,  90,  27 — 76). — The 
existing  literature  dealing  with  the  physiological  action  of  acid 
and  alkali  on  smooth  muscle  is  reviewed  at  some  length.  A  long 
series  of  experiments,  performed  for  the  most  part  by  the  per¬ 
fusion  of  the  blood-vessels  of  frogs  or  of  surviving  rabbits’  ears, 
is  described.  The  effect  on  the  rate  of  flow  of  the  perfusion  fluid 
caused  by  the  addition  of  small  amounts  of  acid  and  alkali  was 
investigated,  and  some  experiments  were  also  carried  out  on 
isolated  strips  of  smooth  muscle.  It  was  found  that  concentrations 
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of  acid  or  alkali  of  the  order  of  A/1000  cause  marked  vaso¬ 
constriction  ;  this  is  antagonised  by  sodium  nitrite  and  by  hyper¬ 
tonic  salt  and  sugar  solutions.  The  effect  was  obtained  both  with 
Ringer’s  solution  and  with  serum  as  the  original  perfusion  fluid. 
Simultaneously  with  the  vaso-constriction,  there  appears  marked 
oedema,  the  formation  of  which  is,  however,  apparently  dependent 
on  the  particular  acid  employed ;  those  acids  (sulphuric  and  phos¬ 
phoric)  which  have  the  weakest  vaso -constrictor  effect  produce 
the  greatest  oedema. 

The  constrictor  effect  of  adrenaline  is  abolished  or  reversed 
during  perfusion  with  acid  fluids ;  it  is  unaffected  by  alkalis. 

In  physiological  salt  solution  (free  from  calcium),  lactic  acid  and 
carbon  dioxide  cause  vaso -dilatation.  Isolated  smooth  muscle  is 
stimulated  by  small  and  inhibited  by  large  concentrations  of  acid 
and  alkali.  Alkalis  act  directly  on  the  muscle  alone;  acids  also 
act  on  the  nervous  apparatus,  which  they  first  stimulate  and  then 
inhibit.  C.  R.  H. 

Action  of  Muscle  Tissue  on  Fumaric,  Maleic,  Glutaconic, 
and  Malic  Acids.  H.  D.  Dakin  (J.  Biol.  Chem .,  1922,  52,  183 — 
189). — By  the  action  of  muscle  enzymes,  fumaric  acid  is  converted 
into  Z-malic  acid  and  not  into  Amalie  acid,  as  stated  by  Einbeck 
(A.,  1919,  i,  467).  Maleic  acid,  under  the  same  conditions,  gives 
no  trace  of  malic  acid;  glutaconic  acid,  however,  is  to  a  small 
extent  converted  into  p -hydroxy  glutamic  acid.  When  Z-malic 
acid  is  submitted  to  the  action  of  muscle  tissue,  the  lsevo- component 
is  preferentially  consumed  and  is  converted,  to  some  extent,  into 
fumaric  acid.  The  bisphenylhydrazide  of  Z-malic  acid,  colourless 
prisms,  m.  p.  221 — 224°  (uncorr.),  has  been  prepared.  E.  S. 

Spontaneous  Reducing  Effect  of  Muscle  on  Methylene- 
blue.  Physiology  of  Dehydrogenases.  Gunnar  Ahlgren 
(Slcand.  Arch.  Physiol .,  1921,  41,  1 — 30 ;  from  Chem.  Zentr.,  1922, 
i,  58 ;  cf.  Widmark,  A.,  i,  600). — By  the  agency  of  dehydrogenases 
occurring  in  muscle,  hydrogen  is  abstracted  from  certain  sub¬ 
stances,  called  hydrogen  “  donators,”  and  added  to  methylene- 
blue,  which  is  changed  thereby  to  the  leuco-base.  Methylene-blue, 
acting  as  hydrogen  acceptor,  thus  plays  the  same  physiological 
role  as  oxygen.  Substances  which  can  act  as  hydrogen  donators 
have  specific  dehydrogenases.  The  reducing  power  of  muscle  is 
estimated  by  determining  the  time  required  for  decolorisation 
of  known  amounts  of  methylene -blue.  The  red  muscle  of  rabbits 
and  doves  has  greater  reducing  power  than  white  muscle.  Heart 
muscle  has  greater  reducing  power  than  skeletal  muscle.  Seasonal 
variation  in  reducing  power  of  frog  muscle  was  observed  with  a 
summer  maximum  and  a  winter  minimum.  Reducing  power  is 
greatest  in  mammalian  muscle.  The  lowest  reducing  power  is 
shown  by  the  muscle  of  worms.  G.  W.  R. 

Alligator  and  Crocodile  Oils.  ShAmei  Kobayashi 
(J.  Chem.  Ind .,  Japan ,  1922,  25,  691 — 703).— An  alligator  oil 
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obtained  from  Alligator  mississipiensis  from  North  America  is  a 
light  yellow  liquid  of  peculiar  fishy  odour  {df  0*9285  and  h 20  1*4795). 
Arachidonic,  clupanodonic,  oleic,  and  palmitic  acids,  and  a  new 
acid  of  the  C„H2w_802  series  were  detected  in  the  saponification 
product  of  the  oil.  The  new  acid,  C22H3602,  has  n 20  1*4888  and 
iodine  value  308*0,  and  on  hydrogenation  gives  an  acid  of 
m.  p.  76 — 76*5°.  A  crocodile  oil  obtained  from  Crocodilus  niloticus 
from  Africa  is  a  solid  fat  at  room  temperature  (d}°  0*8989,  ni0  1*4602, 
iodine  value  60*3).  It  is  mainly  composed  of  almost  equal  amounts 
of  oleic  and  stearic  esters,  a  small  amount  of  highly  unsaturated 
acid  esters  being  also  present.  K.  K. 

The  Dyes  from  Purpura  aperta  and  Purpura  lapillus .  P. 

Friedlander  (Ber.f  1922,  55,  [J5],  1655 — 1658). — The  dye  obtained 
from  Purpura  aperta  appears  to  be  identical  with  6  :  6'-dibromo- 
indigotin  in  so  far  as  elementary  analysis,  solubility,  dyeing 
capacity,  and  absorption  spectrum  allow  a  judgment  to  be  formed. 
A  more  complete  comparison  of  the  natural  and  synthetic  products 
was  impossible  by  reason  of  the  limited  amount  of  dye  available. 
The  dye  from  Purpura  lapillus  appears  to  be  identical  with  dibromo- 
indigotin,  but  the  amount  of  material  was  too  small  to  permit  an 
elementary  analysis.  H.  W. 

Comparative  Spectroscopic  Study  of  the  Green  Pigment 
of  the  Chetoptera  and  of  the  Chlorophyll  of  the  Ulva. 

Marc  Romieu  and  Fernand  Obaton  (Compt.  rend .,  1922,  175, 
51 — 54). — The  spectra  of  chetopterin,  the  green  pigment  of 
Chetoptera  and  of  the  chlorophyll  of  TJlva  coincide  almost  exactly, 
and  thus  indicate  the  relationship  of  the  two  pigments.  Chetop¬ 
terin  is  thus  a  pigment  of  extrinsic  origin,  which  must  be  placed 
in  the  group  of  enteroehlorophylls.  W.  G. 

The  Origin  of  Creatine  and  Creatinine.  H.  Steudel  and 
R.  Freise  ( Z .  physiol.  Chem .,  1922,  120,  244 — 248). — The  intra¬ 
venous  injection  of  the  sodium  salt  of  nucleic  acid  and  of  histidine 
in  the  dog  did  not  alter  the  creatinine  content  of  the  urine.  It 
was,  however,  observed  in  some  of  these  experiments  that  the 
injection  influenced  the  metabolic  process.  S.  S.  Z. 

Sulphohaemoglobinsemia.  A.  A.  Hijmans  van  den  Bergh 
{Proc.  K.  AJcad.  Wetensch .  Amsterdam ,  1922,  23,  1392 — 1398). — 
In  the  blood  of  a  certain  percentage  of  healthy  rabbits  and  in  that 
of  human  beings  suffering  from  intestinal  stasis,  spectroscopic 
evidence  is  obtained  of  the  presence  of  sulphohaemoglobin.  Com¬ 
bined  estimations  of  the  available  haemoglobin  by  Barcroft’s 
method  and  of  the  iron-content  by  the  titanium  method  show 
that  as  much  as  20%  of  the  total  haemoglobin  may  be  in  the  form 
of  the  sulphur  compound.  Sulphohaemoglobinaemia  is  not  associated 
with  the  presence  of  demonstrable  amounts  of  hydrogen  sulphide 
in  the  blood  serum.  C.  R.  H. 
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The  Composition  of  the  Scales  in  Psoriasis.  Emil 
Aederbaiden  and  Bernhard  Zorn  (Z.  physiol.  Chem 1922, 
120,  214 — 219). — On  extracting  9-2742  grams  of  the  dry  scales 
with  carbon  tetrachloride  in  a  Soxhlet  apparatus  0-6894  gram 
was  obtained  of  a  fraction  containing  0-00075  of  phosphorus.  The 
extracted  residue  contained  0-0233  of  phosphorus.  The  moisture 
varied  from  7-45  to  9-5%.  The  average  ash  content  of  dry  scales  was 
found  to  be  1-185%.  The  following  amino -acids  were  established 
in  the  substance  : — Alanine  4-5%,  serine  0-78%,  cystine  1-85%, 
valine  3-25%,  leucine  5-25%,  glutamic  acid  6-5%,  phenylalanine 
2-32%,  tyrosine  3-25%,  and  proline  3*05%.  S.  S.  Z. 

The  [Physiological]  Action  of  Mercury.  William  Salant 
and  Nathaniel  Kleitman  (J.  Pham.  Expt .  Ther .,  1922,  19, 
315 — 330). — Mercury  salts  produce  in  animals  a  sudden  fall  of 
blood-pressure  and  depression  and  paralysis  of  respiration,  and 
in  some  cases  profound  cardiac  disturbances.  W.  0.  K. 

Pharmacological  Studies  on  Acetone.  William  Salant 
and  Nathaniel  Kleitman  (J.  Pharm .  Expt.  Ther.,  1922, 19,  293 — 
306). — The  pharmacological  action  of  acetone  is  considerable, 
especially  in  inhibiting  the  respiration  and  heart-beat,  and  in  pro¬ 
ducing  fall  of  blood-pressure.  It  is  particularly  potent  when  a 
number  of  just  active  doses  are  given.  W.  0.  K. 

Toxicity  of  Scatole.  William  Salant  and  Nathaniel 
Kleitman  ( J .  Pharm.  Expt.  Ther .,  1922,  19,  307 — 313). — Scatole 
is  a  toxic  substance,  causing  depression  of  the  circulation  and  of 
the  central  nervous  system.  W.  0.  K. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 

Effect  of  Sugar  on  the  Production  of  Indole.  R. 

Appelmans  (Compt.  rend .  Soc.  Biol.,  1921,  85,  725 — 727 ;  from 
Chem.  Zentr 1922,  i,  52 — 53). — The  production  of  indole  was 
studied  in  media  with  and  without  sugars ;  the  sugars  used  being 
dextrose,  maltose,  sucrose,  lactose,  and  mannitol.  With  Bacillus 
coli  there  is  a  general  parallelism  between  the  inhibition  of  indole 
production  and  gas  formation ;  two  exceptions  were  observed 
in  the  presence  of  sucrose.  Similar  results  were  obtained  with 
Proteus  vulgaris ,  Bacillus  pseudodysentericus,  cholera  vibrio ,  and 
Vibrio  septicus.  The  production  of  indole  can  occur  when  the 
fermentable  material  is  used  up,  Q.  W.  R, 
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Effect  of  Manganous  Chloride  on  the  Formation  of 
Diphtheria  Toxin.  L.  E.  Walbum  ( Compt .  rend.  Soc.  Biol., 
1921,  85,  619 — 620;  from  Chem.  Zentr .,  1922,  i,  51). — Diphtheria 
bacilli  are  cultivated  in  bouillon  with  1-5%  Witte  peptone,  0-5% 
sodium  chloride,  and  0*2%  invert-sugar.  The  formation  of  toxin 
is  increased  six-fold  by  the  addition  of  0-01  c.c.  of  A’ -manganous 
chloride  to  1000  c.c.  of  the  medium.  Larger  additions  of  manganous 
chloride  decrease  the  formation  of  toxin.  G.  W.  R. 

Effect  of  Different  Metallic  Salts  on  the  Formation  of 
Staphylolysin.  L.  E.  Walbum  (Compt.  rend.  Soc.  Biol.,  1921, 
85,  376 — 377;  from  Chem.  Zentr.,  1922,  i,  51). — The  addition  of 
equivalent  amounts  of  salts  of  magnesium,  manganese,  nickel, 
cadmium,  gold,  or  platinum  causes  a  decrease  in  the  formation 
of  staphylolysin ;  salts  of  other  metals,  particularly  calcium,  exert 
an  inhibitor v  effect.  G.  W.  R. 

V 

Nitrogen  Nutrition  of  Yeast.  Frederick  K.  Swoboda 
(J.  Biol.  Chem.,  1922,  52,  91 — 109). — The  effect  of  various  sub¬ 
stances  on  the  nitrogen  nutrition  of  yeast  was  studied,  the  special 
feature  of  the  experiments  being  the  addition  to  the  synthetic 
media  employed  of  a  constant  quantity  of  growth-promoting 
vitamin  (“  bios  ”).  In  a  medium  containing  asparagine,  succin- 
amide,  succinimide,  or  aspartic  acid,  the  growth  is  better  in  the 
presence  than  in  the  absence  of  ammonium  sulphate.  Of  the 
nitrogen  contained  in  asparagine,  the  a- amino -group  appears  to 
stimulate  nitrogen  assimilation;  the  amide-group,  however,  in 
the  presence  of  ammonium  sulphate,  also  stimulates  cell  repro¬ 
duction.  The  nutrient  value  of  edestin  is  increased  by  mild  acid 
hydrolysis,  but  is  decreased  by  continued  acid  hydrolysis  and  by 
alkaline  hydrolysis.  In  the  latter  case,  subsequent  acid  hydrolysis 
again  improves  its  nutrient  value.  The  effect  of  various  amino - 
acids  both  in  the  presence  and  absence  of  hydrolysed  edestin  was 
also  studied.  E.  S. 

The  Conditions  Influencing  the  Formation  of  Fat  by  the 
Yeast-cell.  Ida  Smedley  Maclean  (Biochem.  J.,  1922,  16, 
370 — 379). — Ether  extracts  considerably  more  fat  from  yeast  if 
the  latter  is  first  boiled  with  N- hydrochloric  acid  for  two  hours. 
This  is  because  a  large  part  of  the  fat  is  in  some  form  of  combina¬ 
tion  in  the  plasma  of  the  cell.  Yeast  grown  under  unfavourable 
conditions  shows  a  large  increase  in  the  fat  content  (up  to  9%). 
Aeration,  and  a  non-nitrogenous  medium  rich  in  carbohydrate 
result  likewise  in  increased  fat- content,  the  increase  being  in  the 
combined  fat.  W.  O.  K. 

The  Capacity  of  Yeast  to  Degrade  Acid  Amides.  Walter 
Dieter  (Z.  physiol.  Chem.,  1922,  120,  281 — 291). — Sterile  experi¬ 
ments  with  a  top  fermentation  pure  culture  yeast  show  that  it 
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does  not  remove  the  amide  nitrogen  from  asparagine  and  other 
acid  amides  under  conditions  such  that  it  ferments  but  does  not 
grow.  S.  S.  Z. 

The  Destruction  of  Lactic  Acid  by  Yeast-cells.  Fbitz 
Lieben  ( Oesterr .  Chem.  Zeit .,  1922,  25,  87 — 90). — Lactic  acid  is 
one  of  the  products  of  the  degradation  of  carbohydrates  in  muscle, 
and  experiments  were  made  in  vitro  to  determine  the  ultimate 
fate  of  this  substance  under  the  influence  of  the  ferments  of  the 
yeast- cell,  which  appear  to  be  similar,  at  least,  to  the  muscle  en¬ 
zymes.  It  was  found  that  the  lactic  acid  disappeared  to  within 
3 — 5%  in  seven  to  eight  hours  under  suitable  conditions,  and 
that  about  two -thirds  of  its  carbon  content  appeared  in  the  pro¬ 
ducts  as  carbon  dioxide,  either  liberated,  or  remaining  combined 
with  sodium ;  the  remainder  of  the  carbon  was  represented  by  an 
increase  in  weight  of  the  yeast  substance,  and  if  calculated  as 
C6H10O5,  practically  accounted,  with  the  carbon  dioxide,  for  the 
whole  of  the  lactic  acid  which  had  disappeared.  It  appears  there¬ 
fore  that  both  synthesis  and  degradation  had  occurred  simul¬ 
taneously.  No  degradation  products  other  than  carbon  dioxide 
could  be  detected.  Similar  experiments  were  made  with  vegetable 
acids  and  with  amino-acids ;  the  former  were  not  attacked,  the  latter 
were  in  part  consumed  by  the  yeast,  but  no  degradation  to  carbon 
dioxide  could  be  detected.  G.  F.  M. 

Influence  of  Substances  obtained  from  Yeast-cells  and 
Organs  on  the  Time  Course  of  the  Fission  of  Substrates 
by  Polypeptidases,  Carbohydrases,  and  Esterases.  Emil 
Abdebhalden  and  Ebnst  Weetheimeb  (. Fermentforsch .,  1922,  6, 
1 — 26). — The  substances  obtained  from  yeast  by  extraction  with 
alcohol  or  by  autolysis  accelerate  the  fission  of  dipeptides  by 
pancreas  extract ;  this  action  requires  both  the  dialysed  and  non- 
dialysed  portions  of  the  yeast  extract  and  is  annulled  by  boiling 
the  latter.  Certain  of  the  optones  behave  similarly.  Neither 
animal  charcoal,  nor  kaolin,  nor  kieselguhr,  nor  talc  adsorbs  the 
peptolytie  enzyme  from  yeast  maceration  juice,  but  the  charcoal 
greatly  retards  the  hydrolysis  of  eZZ-leucylglycine  probably  by 
adsorbing  the  dipeptide.  The  action  of  sucrase  is  retarded  by 
alcoholic  yeast  extract;  the  retarding  agent  is  non-dialysable, 
the  dialysate  being  without  effect.  Diastatic  action  is  not  appre¬ 
ciably  influenced  by  yeast  extract  or  by  various  optones,  and  yeast 
extracts  made  in  different  ways  are  without  influence  on  the  action 
of  lipase.  T.  H.  P. 

Influence  of  Hydrogen-ion  Concentration  on  the  Action 
of  the  Amylase  of  Aspergillus  niger.  G.  L.  Funke  ( Proc .  K . 
Akad .  Wetensch .,  Amsterdam ,  1922,  25,  6 — 8). — Aspergillus  niger 
produces  large  quantities  of  amylase  which  diffuses  into  the  sur¬ 
rounding  nutritive  medium ;  at  the  same  time,  the  fungus  produces 
acids  which  give  the  medium  a  high  hydrogen-ion  concentration. 
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This  appears  to  have  no  unfavourable  action  on  the  behaviour  of 
the  amylase,  and  in  consequence  it  is  concluded  that  the  optimum 
action  of  amylase  could  not  be  at  the  same  hvdrogen-ion  concen¬ 
tration  as  that  of  the  ptyalin,  which  works  best  in  a  neutral  or 
faintly  acid  solution.  To  test  this  point,  the  rate  of  hydrofysis  of 
starch  by  amylase  in  the  presence  of  buffer  solutions  has  been 
investigated,  and  it  is  shown  that  there  is  no  optimum  concentra¬ 
tion  of  hydrogen -ions,  but  a  region  where  the  action  is  at  a  maxi¬ 
mum  which  lies  between  PH=3*5  and  PH— 5-5.  The  results  con¬ 
firm  Micha&lis’s  view  (A.,  1911,  i,  1052;  ii,  577)  that  enzymes  are 
ampholytes,  and  on  this  basis  the  dissociation  constants  of  the  acid 
and  base  are  determined  as  &a=6*3+10^  and  kh  =2-884  X  10~12. 
Similar  determinations  with  the  amylase  of  malt  yield  a  similar 
optimum  region  ;  the  values  being  kh  =5-76  X  10"11  and  ka  =6-3  X  10~7. 

J.  F.  S. 

Biological  Signification  of  Alkaloids  in  Plants.  G. 

Ciamician  and  C.  Ravenna  ( Biochem .  terap.  sperim .,  1922,  9, 
3 — 29). — A  summary  of  the  work  carried  out  by  the  authors  on 
this  subject  since  1908.  T.  H.  P. 

The  Distribution  of  Anthocyanidins  in  the  Coloured 
Organs  of  Plants.  St.  Jonesoo  (Compt.  rend .,  1922, 174,  1635 — 
1637;  cf.  ibid.,  1921,  173,  168,  426). — The  anthocyanidins,  either 
as  a  coloured  pigment  or  in  the  free  state,  do  not  exist  in  all  coloured 
tissues  which  contain  anthocyanin.  They  appear  to  be  character¬ 
istic  of  pure  red  organs,  whilst  in  the  blue,  violet,  or  reddish -purple 
organs  there  occurs,  in  their  place,  a  very  intense,  yellow  pigment, 
and  the  anthocyanidins  are  entirely  absent.  This  is  shown  to  be 
the  case  for  the  violet-red  leaves  of  beetroot,  the  violet  flowers  of 
Gladiolus  and  Cdbcea  scandens ,  the  reddish -purple  flowers  of  Canna 
and  of  a  cultured  rose,  and  the  blue  flowers  of  Centaur ea  cyanus . 
This  yellow  pigment  is  not  coloured  red  by  warming  with  20% 
hydrochloric  acid.  W.  G. 

Saponin  from  Agave  lechuguilla,  Torrey.  Carl  O. 
Johns,  Lewis  H.  Chernoff,  and  Arno  Viehoever  (J.  Biol . 
Chem.,  1922,  52,  335 — 347). — A  saponin,  C27H44012>  occurs  in  the 
cell-sap  of  Agave  lechuguilla .  It  has  been  isolated  in  the  form  of 
an  almost  white,  amorphous  substance  by  extracting  the  air- 
dried  rootstocks  with  95%  alcohol.  It  possesses  haemolytic  action 
and  is  toxic  towards  fishes.  On  partial  hydrolysis  it  yields  dex¬ 
trose  and  an  amorphous  pro-sapogenin,  the  latter  being  further 
hydrolysed  to  galactose  and  a  sapogenin,  C15H2402,  acicular  crystals 
or  prisms,  m.  p.  183-5°,  which  is  identical  wdth  that  obtained  from 
the  saponin  of  Yucca  filamentosa  (A.,  1917,  i,  191).  E.  S. 

Comparative  Plant  Chemistry.  III.  Campanula 
rotundifolia,  L.  Friedrich  Springer  (Monatsh.,  1922,  43, 
13 — 20).' — The  stems  and  leaves  of  the  plant  were  examined.  The 
portion  of  the  dried  material  soluble  in  light  petroleum,  including 
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fats,  chlorophyll,  phytosterol,  lecithin,  and  resinic  acids,  amounted 
to  6*09%.  The  crude  fats  gave  an  acid  number  78*1,  saponifica¬ 
tion  number  130*8,  iodine  number  88*0,  unsaponifiable  48*3%. 
The  free  fatty  acids  had  m.  p.  60 — 70°,  but  were  insufficient  in 
quantity  for  further  examination.  The  ether-soluble  resins  in  the 
dried  material  amounted  to  2*01%  and  the  alcohol-soluble  portion 
to  17*39%.  From  the  alcohol  extract  was  extracted  with  ether  a 
substance  which,  after  purification,  including  reduction  with  zinc 
and  hydrochloric  acid,  had  m.  p.  214 — 215°  and  a  composition  and 
molecular  weight  corresponding  with  C22H40O2.  The  substance 
is  semi-crystalline,  shows  Liebermann’s  cholestol  reaction,  and  is 
dextrorotatory,  [a] 4-37*7  (mean).  By  oxidation  with  aqueous  per¬ 
manganate  it  gives  a  product,  m.  p.  232°,  showdng  Liebermann’s 
phytosterol  reaction.  There  is  a  marked  resemblance  between 
the  substance  and  Zellner’s  resin  alcohol,  polyporo!,  obtained  from 
fungi  (A.,  1913,  i,  573).  The  alcoholic  extract  of  the  plant  con¬ 
tained  a  considerable  amount  of  tannin,  and  when  this  had  been 
precipitated  with  lead  acetate,  the  filtrate  contained  invert- sugar 
in  which  lae  vulose  predominated,  indicating  the  presence  of  inulin. 
The  water-soluble  portion  of  the  dried  plant,  24*87%,  contained 
a  small  amount  of  inulin.  The  insoluble  portion  contained  12*89% 
of  pentosans  and  35*5%  of  fibre ;  total  ash  4*43%.  The  milky  sap 
is  probably  responsible  for  the  rather  high  resin  content  of  the 
plant,  E.  H.  R, 

The  Fatty  Acids  of  Colza  Oil.  E.  Raymond  (Bull.  Soc. 
chim.,  1922,  [iv],  31,  414 — 419). — In  the  mixture  of  fatty  acids 
obtained  from  the  saponification  of  a  sample  of  Indian  colza  oil, 
the  author  has  identified  the  following  fatty  acids  :  erucic,  linoleic, 
or  linolenic  giving  soluble  bromides,  palmitic,  oleic,  stearic,  and 
small  amounts  of  linoleic  or  linolenic  giving  insoluble  bromides. 

W.  GL 

Effect  of  Cocaine  on  the  Growth  of  Lupinusalbus .  David 
I.  Macht  and  Marguerite  B.  Livingston  ( J .  Gen.  Physiol .,  1922, 
4,  573 — 584). — Experiments  were  made  on  the  inhibiting  effect 
of  cocaine  and  its  products  of  hydrolysis  (ecgonine,  methyl  alcohol, 
and  benzoic  acid)  on  the  growth  of  the  young  roots  of  Lupinus 
albus .  The  results  show  that  cocaine  and  ecgonine  are  relatively 
very  much  less  toxic  to  the  plant  than  to  animals,  whilst  sodium 
benzoate,  which  is  practically  non-toxic  to  animals,  is  highly  toxic 
to  the  plant.  C.  R.  H. 

Effect  of  Nitrogenous  Fertilisers  on  the  Alkaloid  Content 
of  Lupines.  Vogel  and  E.  Weber  (Z.  Pflanz.  Dung.,  1922, 
[A],  1,  85 — 95). — The  alkaloid  content  of  blue  and  yellow  lupines 
respectively  varies  according  as  the  plants  receive  their  nitrogen 
through  the  medium  of  nitrogen  fixing  bacteria  in  root  nodules, 
or  from  nitrogenous  fertilisers.  Smaller  contents  of  alkaloid  were 
observed  in  the  latter  than  in  the  former  type  of  nitrogen  nutrition. 
The  effect  of  certain  materials  for  artificial  inoculation  was  examined. 
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“  Azotogen  ”  and  u  nitragin  55  gave  satisfactory  results.  “  Azo- 
nutrin  ”  was  less  satisfactory,  whilst  “  legumin  ”  was  quite  in¬ 
effective.  A  method  for  the  estimation  of  alkaloids  in  lupines  is 
described  (cf.  Mach  and  Lederle,  A.,  1921,  ii,  718).  G.  W.  R. 

Comparative  Plant  Chemistry.  I.  Lythrum  Salicaria,  L. 

Julius  Zellner  ( Monatsh 1721,  42,  453 — 458). — The  stems  and 
leaves  wdthout  the  flowers  were  examined,  and  their  composition 
showud  nothing  of  special  interest.  The  dried  plant  contained 
3*69%  soluble  in  light  petroleum,  1*73%  in  ether,  and  16*36%  in 
95%  alcohol  ;  phlobapben  1*86%,  tannin  5*65%,  dextrose  4*55%, 
total  whaler-soluble  31*27%,  water-soluble  mineral  matter  5*18%, 
mucus  8*08%  (giving  mucic  acid  when  oxidised  wdth  nitric  acid), 
free  acid  3*55%  (estimated  by  titration),  total  nitrogen  2*15%, 
ash  7*62%.  No  alkaloids  or  glucosides  wrere  found.  As  charac¬ 
teristic  of  the  plant  may  be  mentioned  tannin,  giving  a  blue  colour 
with  iron,  a  carbohydrate  of  the  pectin  type  and  a  relatively  large 
proportion  of  calcium  sulphate.  In  the  petals,  besides  anthocyanin 
was  found  an  amorphous  polysaccharide  containing  dextrose  or 
invert-sugar.  E.  H.  R. 

The  Presence  of  Melampyritol  and  Aucubin  in  the 
F oliated  Stems  of  Melampyrum  arvense,  L.  Marc  Bridel  and 
(Mlle)  Marie  Braecke  (J.  Pharm.  Chim 1922,  25,  449 — 457;  cf. 
A. ,1921,  i,  840  ;  this  vol.,  i,  209). — From  the  entire  plant  of  Melam¬ 
pyrum  arvense  the  authors  have  extracted  the  glueoside  aucubin, 
and  a  hexahydric  alcohol,  melampyritol  or  dulcitol.  In  examining 
the  amount  of  glueoside  present  at  different  stages  of  the  plant’s 
growth,  more  than  2%  of  the  glueoside  was  found  in  the  plant  after 
it  had  completed  its  life- cycle,  when  the  stems  were  devoid  of 
leaves.  W.  G. 

The  Carbohydrate  Content  of  Navy  Beans.  Marietta 
Eichelberger  ( J .  Amer.  Chern.  Soc 1922,  44,  1407 — 1408). — The 
author  directs  attention  to  results  obtained  by  herself  in  1919  which 
are  in  fairly  close  accord  with  those  of  Peterson  and  Churchill  (A., 

1921,  i,  643),  for  the  composition  of  navy  beans.  W.  G. 

The  Constituents  of  the  Pollen  Grain  of  Pinus  sylvestris. 

Alexander  Kiesel  ( Z .  physiol .  Chem.,  1922,  120,  85 — 90). — The 
ripe  pollen  contains  potassium  >0*59%,  calcium  >0*12%,  trace 
of  guanine,  adenine,  0*02%,  little  histidine,  arginine  0*52%,  choline 
0*21%,  little  colamine,  and  sucrose.  The  unripe  pollen  yielded 
very  little  in  the  nuclein  bases  fraction,  and  traces  of  histidine, 
arginine,  and  choline.  S.  S.  Z. 

The  Presence  of  a  Glueoside  in  the  Stems  and  Roots  of 
Sedum  Telephium ,  L.  Marc  Bridel  {Bull.  Soc.  Chim.  Biol ., 

1922,  4,  242 — 250). — The  stems  and  roots  of  Sedum  Telephium ,  L., 
contain  a  glueoside  which  has  been  isolated  in  an  amorphous  form. 
It  reduces  Fehling’s  solution  slightly,  has  [a]D— 28‘57°,  and  is 
hydrolysed  by  sulphuric  acid  to  dextrose  and  a  substance  possessing 
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an  odour  similar  to  that  of  terpineol.  When  hydrolysed  by  emul- 
sin,  a  rose-like  odour  is  produced.  From  these  facts  it  is  suggested 
that  the  first  product  of  hydrolysis  is  an  olefinic  terpene  which, 
under  the  influence  of  acids,  isomerises  to  a  cyclic  terpene. 

E.  S. 

The  Proteins  of  the  Seed  of  the  Tomato,  Solanum 
esculentum .  Carl  O.  Johns  and  Charles  E.  F.  Gersdorff 
(J.  Biol.  Chem.y  1922,  51,  439 — 452). — The  meal  which  remains 
after  extracting  ground  tomato  seeds  with  ether  contains  37*28% 
of  protein  (nitrogen  X  6*25).  By  extraction  with  salt  solution 
followed  by  fractional  precipitation  of  the  extract  with  ammonium 
sulphate,  an  a-  and  a  p-globulin  have  been  isolated.  Analysis 
by  Van  Slyke’s  method  gave  the  following  values  for  the  basic 
amino-acids  :  a-globulin — cystine  1*28,  arginine  13*97,  histidine 
1*16,  lysine  4*89%;  p-globulin — cystine  1*14,  arginine  10*65,  hist¬ 
idine,  3*80,  lysine  6*35%.  Qualitative  tests  were  obtained  for 
tryptophan  and  tyrosine  in  each  case.  Albumin  and  glutelin  are 
absent  from  the  seed.  E.  S. 

Relationship  between  Precipitation,  Adsorption,  and 
Charge  on  the  Particles  with  particular  reference  to  the 
Hydroxyl  Ions.  Sante  Emil  Mattson  (Roll.  Chem.  Beihefte, 
1922, 14,  227 — 316). — Using  suspensions  of  quartz,  clay,  and  humi¬ 
fied  spagnum  peat  with  particles  of  various  sizes,  the  author  has 
investigated  the  precipitating  power  of  calcium  salts  in  the  presence 
of  various  concentrations  of  hydroxyl  ions.  The  adsorpton  and 
charge  on  the  particles  during  the  precipitation  of  soil  constituents 
by  calcium  salts  in  the  presence  of  hydroxyl  ions  has  also  been 
investigated.  The  results  are  considered  in  connexion  with  the 
fertilisation  of  arable  land  by  calcium  compounds.  It  is  shown  that 
the  hydroxyl  ions  are  strongly  adsorbed  by  soil  and  effect  a  dis¬ 
charging  of  the  particles  ;  in  the  presence  of  kations  which  have  a 
weak  or  only  moderately  strong  discharging  effect  they  increase 
the  action,  since  they  facilitate  the  adsorption  of  the  discharging 
kations.  Precipitation  is  not  only  occasioned  by  the  fact  that 
the  charge  is  reduced,  since  relatively  strongly  charged  particles 
can  be  made  to  precipitate  if  the  number  of  adsorbed  ions  is  very 
large.  The  adsorbed  ions  appear  to  act  as  connecting  links  between 
the  particles,  and  this  is  visualised  by  assuming  that  the  positive 
ion  attaches  itself  to  two  negative  particles  and  so  brings  them 
together.  Hydroxyl  ions  are  not,  of  themselves,  injurious  to  soil, 
but  their  action  depends  on  the  nature  of  the  predominant  kation 
in  the  soil.  The  hydroxides  and  oxides  of  iron  and  aluminium  are 
negatively  charged  in  aqueous  suspensions,  and  only  become 
positively  charged  by  the  adsorption  of  positive  ions  during  the 
preparation.  The  power  of  soil  to  adsorb  hydroxyl  ions  influences 
the  solubility  of  various  compounds  and  explains  the  acidity  of 
many  kinds  of  soil.  J.  F.  S. 
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Composition  of  Paraffin  Wax.  II.  Francis  Francis, 
Cyril  Mercer  Watkins,  and  Reginald  Wilfred  Wallington 
(T.,  1922,  121,  1529—1535). 

Formation  of  Hydrocarbons  from  Carbon  Monoxide  and 
from  Formates.  M.  G.  Levt  (Giom.  Ghim.  Ind.  Appl.,  1922, 
4,  302). — Tropsch  and  Schellenberg’s  criticisms  ( Brennstojf-Chemie , 
Feb.,  1922)  of  Vignon’s  statements  concerning  the  formation  of 
methane  in  the  water-gas  process  (A.,  1921,  i,  217)  are  in  agree¬ 
ment  with  the  results  of  Levi  and  Piva  (A.,  1914,  i,  480 ;  1916,  ii, 
525).  T.  H.  P. 

Preparation  of  Ethylene  by  Reduction  of  Acetylene. 

Joseph-Marie-Alphonse  Chevalier  and  Paul  Bourcet  (F.P. 
526129 ;  from  Chem.  Zentr .,  1922,  ii,  142). — Purified  acetylene  is  passed 
through  a  solution  of  chromous  sulphate  (obtained  by  electrolytic 
reduction  of  chrome  alum)  in  the  presence  or  absence  of  electro- 
lytically  prepared  hydrogen.  The  acetylene  is  rapidly  absorbed 
with  formation  of  ethylene  which  can  be  purified  by  repeated 
passage  through  chromous  sulphate  solution.  G.  W.  R. 

The  Action  of  Sodammonium  on  Hydrocarbons.  P. 

Lebeau  and  M.  Picon  ( Compt .  rend .,  1922,  175,  223 — 225). — 
Sodammonium  has  no  action  on  aliphatic  hydrocarbons  excepting 
on  the  true  acetylenes,  which  are  partly  converted  into  sodium 
compounds  and  the  remainder  is  reduced  by  the  hydrogen  thereby 
liberated.  Benzene  and  its  homologues  are  also  unattacked  except 
in  so  far  as  the  side  chain,  if  containing  a  :CH  group,  reacts  like 
an  open  chain  acetylene,  or  if  containing  a  double  bond  adjacent 
to  the  nucleus  it  undergoes  reduction,  for  example,  styrene  is 
converted  into  ethylbenzene.  Terpinene,  terpinolene,  carvene, 
terebene,  a-pinene,  and  menthene  are  not  attacked.  Polycyclic 
hydrocarbons  react  in  various  ways.  Stilbene  and  anthracene 
give  dihydro-derivatives,  the  two  benzene  nuclei  in  each  case 
remaining  intact.  Hydrocarbons  the  nuclei  of  which  have  two 
atoms  of  carbon  in  common  have  one  nucleus  only  reduced  by 
sodammonium,  naphthalene,  phenanthrene,  etc.,  giving  tetrahydro- 
derivatives.  Diphenyl  and  dimethylfluorene  also  give  tetrahydro- 
derivatives.  Certain  hydrocarbons  having  an  acidic  methylene 
group,  for  example,  fluorene  and  indene,  give  sodium  derivatives. 
The  mechanism  of  the  reduction  is  apparently  complex,  although 
the  result  may  be  expressed  by  the  equation  (for  example,  with 
naphthalene)  C14H10+2NH3Na=C14H12+2NH2Na.  Sodamide  does 
not  separate  at  low  temperatures,  however,  but  a  red  solution  is 
formed,  miscible  with  ether,  which  probably  contains  a  sodammonium 
derivative  of  the  hydrocarbon;  this  decomposes  above  —10°  into 
sodamide  and  the  reduction  product.  G.  F.  M. 
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The  Mobility  and  Valency  Demand  of  the  Ethyl  Group 
in  the  Pinacolin  Transformation.  Bertil  Nybergh  ( Ber ., 
1922,  55,  [2?],  1960 — 1966). — Previous  investigations  have  led 
Meerwein  (A.,  1919,  i,  162)  to  the  conclusion  that  the  various 
alkyl  groups  exhibit  little  regularity  in  their  mobility  in  the  pinacolin 
transformation.  An  examination  of  the  behaviour  of  s-  and  as- 
dimethyldiethylethylene  glycols  [yS-dimethylhexane-yS-diol  and 
P-methyl-y-ethylpentane-Py-diol]  shows  that  both  alkyl  groups  are 
mobile ;  the  former  substance,  however,  yields  mainly  y-methyl-y- 
efchylpentane-p-one,  whereas  the  latter  gives  chiefly  ethyl  tert.- 
amyl  ketone.  It  follows  therefore  that  the  ethyl  group  is  actually 
much  more  mobile  than  the  methyl  radicle  ;  but,  on  the  other  hand, 
the  valency  demand  of  the  ethyl  group  does  not  appear  to  be  so 
much  less  than  that  of  the  methyl  group  as  Meerwein  has  sup¬ 
posed.  The  position  of  the  ethyl  group  in  comparison  with  that 
of  other  aliphatic  residues  is  no  longer  unique;  Meerwein’s  view 
of  the  periodicity  of  the  valency  demand  of  aliphatic  residues 
remains  unaffected,  as-  and  s-Dimethyldiethylethylene  glycol  are 
converted  by  concentrated  sulphuric  acid  at  — 10°  into  a  mixture 
of  ethyl  £er£.-amyl  ketone,  b.  p.  150*5 — 152°,  d 20  0*8298,  and  y-methyl- 
y-ethylpentane-fi-one,  b.  p.  153*5 — 154°,  df  0*8389,  which  are 
separated  in  the  form  of  their  semicarbazones ,  m.  p.  98°  and  168°, 
respectively.  The  constitution  of  y-methyl-y-ethylpentane-p-one 
is  deduced  from  the  observation  that  it  is  oxidised  by  bromine 
and  sodium  hydroxide  solution  to  bromoform,  acetic  acid,  a-methyl- 
a  -  ethyl-  n-  butyric  acid,  and  a  crystalline  acid,  m.  p.  82°,  which  in 
all  probability  is  a-hydroxy-P-methyl-p-ethylpentoic  acid. 

H  w 

ap'-Dichlorodiethyl  Ether.  V.  Grignard  and  A.  C.  Purdy 
(Compt.  rend.,  1922,  175,  200 — 203). — a fi'-Dichlorodiethyl  ether 
was  prepared  by  the  condensation,  at  0 — 10°,  of  ethylene  chloro- 
hydrin  (1  mol.)  and  paracetaldehyde  (J  mol.)  by  means  of  dry 
hydrogen  chloride.  After  separating  the  aqueous  layer  which  is 
formed,  the  dried  product  is  rectified,  and  the  ether,  which  is  a 
colourless,  fuming  liquid,  distils  at  55— 57° /1 7  mm.  It  is  rapidly 
decomposed  by  water  and  also  on  distillation  under  ordinary 
pressures,  and  decomposes  slowly  on  keeping.  It  has  d19  1*1823, 
and  fijT2  1*4497.  A  small  amount  of  the  corresponding  acetal, 
p '$"-dichlorodiethylacetal,  CH3*CH(0,CH2*CH2C1)2,  is  also  produced 
in  the  above  reaction,  and  it  may  be  obtained  in  36%  yield  by 
condensing  acetaldehyde  (1  mol.)  with  ethylene  chlorohydrin 
(2  mols.).  It  is  a  colourless  liquid,  distilling  with  partial  decom¬ 
position  at  196 — 198°  under  ordinary  pressures,  and  at  106 — 
108°/17  mm.  It  has  d 19  1*1712,  and  n\f2  1*4532.  On  treatment 
with  phosphorus  pentaehloride,  it  is  converted  into  a  mixture  of 
ap'-dichlorodiethyl  ether  and  ethylene  dichloride.  G.  F.  M. 

Catalytic  Decomposition  of  Formic  Acid  on  Surfaces  of 
Platinum  and  Silver.  Harold  Calvert  Tinge y  and  Cyril 
Norman  Hinshelwood  (T.,  1922,  121,  1668 — 1676). 
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The  Catalytic  Decomposition  of  the  Lower  Acids. 

Alphonse  Mailhe  (Bull.  Soc.  chim., 1922,  [iv],  33,  681 — 687  ;  cf.  A., 
1909,  i,  452). — The  gaseous  products  obtained  by  heating  acetic 
acid  in  the  presence  of  copper-aluminium  at  about  600°  are  carbon 
monoxide,  carbon  dioxide,  methane,  and  hydrogen.  The  same 
substances  with  the  addition  of  other  paraffins  and  of  olefines 
are  obtained  from  ^sobutyric,  butyric,  ^ovaleric,  and  tt-nonoic 
acids.  There  appears  to  be  little  relation  between  the  acids  and 
their  decomposition  products,  except  in  the  case  of  ^obutyric 
and  isovaleric  acids.  Equations  are  given  showing  the  mechanism 
of  formation  of  the  products  from  the  original  material  and  the 
conclusion  is  drawn  that  ketones  are  formed  as  intermediate 
products.  This  is  found  to  occur  under  the  conditions  of  experi¬ 
ment  and  acetone,  isobutyronc,  butyrone,  isovalerone,  and  nonylone 
have  themselves  been  treated  in  a  similar  manner  to  the  acids  in 
order  to  verify  the  author’s  inferences.  With  increasing  molecular 
weight  of  the  acid,  decomposition  products  of  higher  molecular 
weight  are  obtained;  this  is  marked  in  the  case  of  w-nonoic  acid 
which  yields  liquid  unsaturated  hydrocarbons.  The  latter,  after 
hydrogenation,  possess  the  properties  of  light  petroleum.  H.  J.  E. 

The  Oxidation  of  Potassium  Acetate  to  Potassium  Oxalate. 

William  Lloyd  Evans  and  Paul  R.  Hines  (J.  Amer.  Chem.  Soc., 
1922,  44,  1543 — 1546). — Potassium  acetate  may  be  oxidised  to 
potassium  oxalate  with  alkaline  permanganate  under  certain 
definite  conditions.  The  yield  of  oxalic  acid  is  a  function  of  the 
concentration  of  the  reacting  materials,  the  temperature,  and  the 
duration  of  the  experiment.  H.  W. 

The  Chromic  Oxidation  of  the  Homologues  of  Acetic  Acid. 

L.  J.  Simon  (Compt.  rend.,  1922,  175,  167 — 169). — Whilst  within 
certain  limits  of  temperature  acetic  acid  is  not  attacked  by  a 
sulphuric  acid-chromic  acid  mixture,  it  is  completely  converted 
into  carbon  dioxide  by  silver  chromate  under  the  same  conditions. 
The  homologues  of  acetic  acid  are  likewise  completely  oxidised 
by  silver  chromate,  but  the  chromic  acid  mixture  leaves  a  non- 
combusted  residue  which  for  the  homologues  up  to  C9  corresponds 
approximately  with  1  atom  of  carbon,  and  increases  slightly  with 
the  higher  members,  but  never  reaches  2.  This  result  is  inter¬ 
preted  by  supposing  that  the  acids  are  burnt  atom  by  atom  com¬ 
mencing  with  the  carboxyl  group,  and  the  oxidation  ceases  when 
acetic  acid  is  reached,  thus  : 

R-CH2*C02H  R-COC02H  — >  R-C02H+C02,  etc. 

Confirmation  of  this  hypothesis  is  found  in  the  oxidation  of  acetyl 
compounds  and  open-chain  acids  by  lead  chromate  and  sulphuric 
acid,  where  the  evolution  of  gas  accompanying  the  oxidation  occurs 
in  two  well-defined  stages,  at  a  lower  temperature  corresponding 
with  the  more  readily  combustible  part  of  the  molecule,  and  at 
about  100°,  the  temperature  at  which  acetic  acid  is  oxidised  by 
lead  chromate.  Methanesulphonic  acid  is  not  an  intermediate 
product  of  chromic  oxidation,  as  it  is  not  oxidised  even  by  silver 
chromate.  G.  F.  M. 
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Synthesis  of  Fats  (Glycerides).  C.  Amberger  and  K. 
Bromig  (Biochem.  Z.,  1922,  130,  252 — 26G). — The  use  of  a  high 
temperature  is  inadmissible  for  the  preparation  of  mixed  glycerides 
of  known  constitution.  Fischer  and  Pfahler’s  process  (A.,  1920,  i, 
807)  has  therefore  been  employed.  vL-Stearo-$y-dipalmitin,  m.  p. 
63*5°,  occurs  in  goose  fat,  and  was  prepared  from  a-monostearin 
and  palmityl  chloride.  fi-Stearo-ay-dipalmitin ,  m.  p.  59T°,  was 
prepared  from  ccy-dipalmitin ,  m.  p.  69*5°.  The  latter  is  prepared 
from  $y-dipalmitin-aL-iodohydrin ,  m.  p.  46*2°,  by  the  action  of 
silver  nitrite,  a -Palmito-$y -distearin,  m.  p.  63*2°,  was  prepared 
from  a-monopalmitin  and  stearyl  chloride.  The  isomeric  $-palmito- 
v.y -distearin,  m.  p.  67 '9°,  was  prepared  from  ay-distearin, 
a ‘Palmito-^y -diolein,  prepared  from  a-palmitin,  was  an  oil.  a -Olein, 
a  pale  yellow  oil,  yields  a -oleo-fiy -distearin,  m.  p.  42°.  H.  K. 

Acids  of  Montan  Wax.  H.  Tropsch  and  A.  Kreutzer 
(Brennstoff- Chemie,  1922,  3,  177—180,  193—198,  212— 215).— The 
small  quantity  of  humic  acids  contained  in  montan  wax  can  be 
extracted  by  treatment  of  the  lignite  with  benzene  or  a  mixture 
of  benzene  and  alcohol.  In  1852,  Bruckner  isolated,  from  the 
lignite  of  Gerstewitz,  an  acid  (geocerinic  acid),  C28H5602,  m.  p.  82°. 
Hell  obtained  this  acid,  m.  p.  83 — 84°,  by  saponification  of  the 
refined  wax  with  potassium  hydroxide,  etc.,  and  assigned  to  it 
the  formula  C29H5802.  Montanic  acid  was  first  so  named  by  von 
Boyen,  in  1901.  The  raw  wax  on  which  the  authors  carried  out 
their  investigations  had  a  melting  point  of  80°,  an  acid  value  of 
:34T,  and  a  saponification  value  of  82 ‘8.  It  was  saponified,  and  the 
<dried  soap  extracted  with  benzene.  The  residue  consisted  of  the 
potassium  salts  of  the  acids  in  the  wax.  After  purification,  the 
acid  had  m.  p.  84°  and  an  equivalent  weight  of  420*2.  On  treat¬ 
ment  with  permanganate,  however,  the  greater  part  of  the  pro¬ 
duct  separated  out  and  gave  an  equivalent  weight  of  416*5  and 
m.  p.  80°.  The  acid  was  esterified,  and  the  product  fractionated 
under  reduced  pressure.  From  the  fraction,  b.  p.  265 — 267*5°, 
an  acid,  C27H5402,  crystallising  in  bunches  of  needles,  m.  p.  82°, 
was  obtained,  and  proved  to  be  identical  with  an  acid  prepared 
from  Chinese  wax  by  Gascard  (A.,  1920,  i,  470).  This  investi¬ 
gator  showed  that  the  acid  which  he  had  isolated  was  not 
identical  with  cerotic  acid  from  beeswax.  The  authors  give  the 
name  carboceric  acid  to  the  new  compound.  From  the  fraction 
of  esters  boiling  between  260°  and  275°  small  quantities  of  an 
acid,  C25H50O2,  m.  p.  78°,  were  obtained,  which  is  seemingly 
identical  with  the  hysenic  acid  isolated  by  Carius  from  the  fat 
of  certain  glands  of  the  hyaena.  True  montanic  acid  was  isolated, 
and  the  formula  C29H5802  confirmed.  It  crystallises  in  needles 
very  similar  to  fir-tree  branches,  and  has  m.  p.  86*5°. 

A.  G. 

Synthesis  of  A0-Decenoic  Acid.  Ad.  Grun  and  Th.  Wirth 
(Ber.,  1922,  55,  [B],  2206 — 2218). — The  synthesis  of  A0-decenoic 
.acid  from  undecylenic  acid  and  fro  m  suberic  acid  is  recorded.  The 
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substance  is  identical  with  the  acid  isolated  by  Grim  and  Wirth 
(following  abstract)  from  butter  fat. 

Ethyl  undecenoate  is  reduced  by  sodium  and  ethyl  alcohol 
to  undecenol ,  CH2:CH-[CH2]8-CH2*OH,  b.  p.  250° /atmospheric 

pressure,  122°/3  mm.,  m.  p.  —7°,  which  is  converted  by  chloro- 
sulphonic  acid  in  dry  ethereal  solution  into  undecenyl  hydrogen 
sulphate  (the  barium  salt,  colourless  leaflets,  is  described).  Oxid¬ 
ation  of  the  ester  (or  of  the  corresponding  -acetate)  with  chromic 
acid  or  preferably  with  permanganate  leads  to  the  isolation  of 
i-hydroxydecoic  acid ,  0H*CH2*[CH2]8*C02H,  indistinct,  transparent 
crystals,  m.  p.  75°  (methyl  ester,  m.  p.  34*5°,  b.  p.  154°/7  mm., 
amyl  ester,  b.  p.  179 — 180°/8  mm.).  i-Acetoxydecoic  acid  has  b.  p. 
213°/15  mm. ;  at  320° /atmospheric  pressure  it  loses  acetic  acid, 
but  the  formation  of  the  olefinic  acid  proceeds  only  slowly. 
Methyl  i-acetoxydecoate  is  a  moderately  mobile  liquid,  b.  p.  175°/17 
mm.,  295 — 300° /atmospheric  pressure.  Amyl  i-acetoxydecoate,  b.  p. 
210°/15  mm.,  310 — 3 12° /atmospheric  pressure  (when  rapidly  dis¬ 
tilled),  decomposes  more  readily  than  the  methyl  ester  into  the 
unsaturated  compound  when  it  is  heated.  The  derivatives  just 
described  are  too  stable  to  permit  a  ready  transition  from  hydroxy  - 
decoic  to  decenoic  acid,  but  better  results  are  obtained  after  the 
introduction  of  a  heavier  radicle.  Thus,  methyl  i-stearoxydecoate , 
colourless,  wax-like  aggregates,  m.  p.  43°,  decomposes  readily 
when  distilled  under  atmospheric  pressure  into  stearic  acid  and 
methyl  decenoate ;  the  latter  on  hydrolysis  gives  decenoic  acid, 
b.  p.  143°/6  mm.,  whereas  the  product  from  butter  fat  has  b.  p. 
142°/4  mm. 

Methyl  i-chlorodecoate,  b.  p.  153°/15  mm.,  could  not  be  con¬ 
verted  satisfactorily  into  methyl  decenoate  by  loss  of  hydrogen 
chloride. 

The  preparation  of  alkyl  hydrogen  sebacates  by  partial  esteri¬ 
fication  of  sebacic  acid  cannot  be  satisfactorily  accomplished,  and 
the  acid  esters  are  obtained  by  partial  hydrolysis  of  the  normal 
compounds.  Methyl  sebacate  crystallises  in  long,  transparent 
prisms,  m,  p.  27 — 28°  (literature,  m.  p.  36°  and  38°),  whereas  the 
ethyl  ester  is  a  liquid,  b.  p.  172°/7  mm.  Ethyl  hydrogen  sebacate 
forms  colourless,  indistinct  crystals,  m.  p.  36°,  b.  p.  210°/18  mm. ; 
when  distilled  under  atmospheric  pressure  it  is  decomposed  into 
sebacic  acid  and  ethyl  sebacate.  Potassium  ethyl  sebacate  is 
reduced  by  sodium  and  boiling  ethyl  alcohol  to  i-hydroxydecoic 
acid. 

The  iodine  and  acid  numbers  of  A0- decenoic  acid  gradually 
diminish  when  the  substance  is  preserved,  thus  indicating  the 
formation  of  a  lactone.  Decenoic  acid  is  converted  by  sulphuric 
acid  (80%)  at  90°  into  decalactone ,  C10H18O2,  a  liquid,  b.  p. 
153°/15  mm.,  which  is  saturated  and  neutral  in  character.  It  is 
hydrolysed  by  alcoholic  potassium  hydroxide  solution  with  the 
production  of  a  hydroxy-acid,  leaflets,  m.  p.  44°,  which  gradually 
passes  when  preserved  into  Water  and  the  lactone.  In  all  prob¬ 
ability  the  substances  are  y-decalactone  and  y-hydroxydecoic  acid, 
but  this  is  not  regarded  as  established  definitely.  H.  W. 
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A0-Decenoic  Acid,  a  Previously  Unknown  Acid  from  Butter. 

Ad.  Grun  and  Th.  Wirth  ( Ber .,  1922,  55,  [2?],  2197 — 2205).— 
Butter  fat  is  treated  with  methyl- alcoholic  hydrogen  chloride 
(1*5%)  and  the  methyl  esters  are  submitted  to  fractional  distillation 
whereby  a  portion,  b.  p.  100 — 140°/15  mm.,  iodine  number  9*8, 
is  obtained.  The  fraction  is  hydrolysed  and  a  partial  separation 
of  the  saturated  and  unsaturated  acids  is  effected  by  systematic 
treatment  of  the  corresponding  lead  salts  in  the  usual  manner. 
A  mixture  of  approximately  equal  amounts  of  decenoic  and  decoic 
acids  is  thus  produced  which  cannot  be  more  completely  separated 
by  any  of  the  ordinary  methods.  It  is  therefore  esterified  and  the 
methyl  esters  are  brominated  in  dry  chloroform  solution.  The 
products  are  readily  separated  from  one  another  by  distillation 
under  diminished  pressure,  whereby  methyl  dibromodecoate ,  b.  p. 
185 — 186°/7  mm.,  is  obtained.  Treatment  of  the  latter  with 
5 A- methyl  alcoholic  hydrogen  chloride  and  zinc  yields  methyl 
hP-decenoate ,  a  colourless,  mobile  liquid,  b.  p.  115 — 11 6°/ 12  mm., 
which  is  hydrolysed  to  A e-decenoic  acid,  CH2ICH*[CH2]7*C02H,  a 
colourless,  fairly  mobile  liquid,  b.  p.  142°/4  mm.,  m.  p.  below  0°. 
The  constitution  of  the  acid  is  deduced  from  its  conversion  by 
ozone  into  azelaic  and  formic  acids.  This  is  the  first  instance 
on  record  of  the  isolation  of  an  unsaturated  acid  of  such  low 
molecular  weight  or  of  one  containing  a  terminal  unsaturated 
bond,  from  a  natural  fat.  H.  W. 

China  Wood  Oil.  K.  H.  Bauer  and  K.  Herberts  (Chem. 
Umschau ,  1922,  29,  229 — 232). — China  wood  oil  occupies  a  special 
position  among  the  drying  oils  in  containing  practically  no  saturated 
acid  and  very  little  oleic  acid,  elseostearic  acid,  C18H3202,  having 
two  unsaturated  double  bonds,  being  the  characteristic  acid.  This 
acid,  which  forms  large,  colourless  crystals,  m.  p.  48°,  is  designated 
a-elseostearic  acid,  whilst  the  (3-form,  to  which  it  easily  changes 
spontaneously,  has  m.  p.  71°.  Such  transformation  also  takes 
place  with  the  glyceride  by  exposure  to  light,  or  the  catalytic 
influence  of  iodine,  sulphur,  etc.  Since  a-elseostearic  acid  on 
hydrogenation  yields  stearic  acid,  it  is  considered  to  be  a  straight 
chain  fatty  acid  of  the  C18  series.  From  examination  of  the 
decomposition  products  of  the  ozonide  of  a-elseostearic  acid,  and 
from  the  results  of  oxidation  by  potassium  permanganate,  it  is 
concluded  that  it  has  the  constitution 

ch3-[ch2]3-ch:ch-ch2-ch2-ch:ch-[ch2]7-co2h, 

as  compared  with  its  isomeride,  linolic  acid, 

ch3-[ch2]4-ch:ch-ch2-ch:ch*[Ch2]7-co2h, 

the  melting  points  of  the  tetrabromides  from  these  two  acids  being 
114°  and  114*5°,  respectively.  Nicolet  has  proved  their  separate 
identity  by  the  considerable  lowering  of  melting  point  which  occurs 
when  the  two  are  mixed.  This  has  been  confirmed  by  the  authors, 
who  debrominated  the  bromo- derivative  of  a-elseostearic  acid  by 
means  of  zinc  dust  in  alcohol  and  obtained  a  product  free  from 
bromine  having  m.  p.  68 — 70°,  (3-elseostearic  acid  having  m.  p.  71°, 
thus  showing  a  transformation  of  the  a-form  into  the  (3 -form  and 
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a  distinction  of  the  bromo- derivatives  of  both  forms  from  that 
of  linolic  acid.  By  esterification  of  a-elseostearic  acid  with  methyl 
alcohol  in  the  presence  of  sulphuric  acid,  separation  of  the  ester 
by  distillation  (b.  p.  220°/35  mm.)  and  subsequent  saponification 
and  separation  of  the  acid,  (3-elaeostearic  acid  alone,  m.  p.  69 — 
70*5°,  was  found,  the  change  from  the  a-  to  the  (3-form  being 
attributed,  not  to  the  action  of  the  alkali  used  for  saponification, 
but  to  the  sulphuric  acid  used  in  esterification,  a  result  some¬ 
what  comparable  with  the  observed  obtainment  of  the  (3-glyceride 
by  mere  extraction  of  the  seed  with  carbon  disulphide.  By  saponi¬ 
fying  the  anhydride  obtained  by  heating  a-elseostearic  acid  with 
acetic  anhydride  and  liberating  the  free  acid,  the  original  a-elaeo- 
stearic  acid  was  obtained  with  m.  p.  46°.  The  authors  conclude 
that  the  transformation  of  a-elseostearic  acid  into  its  (3-isomeride 
is  most  probably  not  accounted  for  by  the  mere  action  of  light, 
since  exposure  to  light  was  as  far  as  possible  avoided  and  con¬ 
ditions  maintained  as  equal  as  possible  in  the  two  experiments 
of  esterification  of  a-elseostearic  acid  and  saponification  of  its 
anhydride  respectively.  A.  de  W. 

The  Colouring  Constituents  of  Montan  Wax.  J.  Marcusson 
and  H.  Smelkus  (Ckem.  Ztg 1922,  46,  701 — 702). — On  extracting 
montan  wax  with  ether  in  a  Soxhlet  apparatus,  23%  of  the  wax 
dissolves  and  the  solution,  on  being  mixed  with  an  equal  volume 
of  96%  alcohol  and  cooled  to  —20°,  yields  18%  of  low-melting 
wax  which  contains  about  6%  of  hydroxy-acids.  The  ether- 
alcohol  solution  contains  9%  of  a  resin  having  a  dark  brown  colour 
and  dissolving  readily  in  benzene,  chloroform,  and  pyridine.  On 
heating  with  sulphuric  acid  the  resin  yields  a  green,  insoluble 
compound  containing  4%  of  sulphur;  with  fuming  sulphuric  acid 
a  black  mass  containing  7*8%  of  sulphur  and  slowly  soluble  in 
water  is  formed,  whilst  nitric  acid  gives  a  characteristic  cyclic 
nitro -compound. 

The  residue  of  the  original  wax  insoluble  in  ether  contains  about 
10%  of  a  brownish-black,  unsaponifiable  substance  soluble  in 
benzene,  whilst  the  remainder  consists  of  esters  of  a  mixture  of 
hydroxy- acids.  These  acids  form  a  dark  brown,  friable  mass, 
which  contains  3*1%  of  sulphur,  is  soluble  in  benzene,  chloroform, 
and  amyl  alcohol,  has  a  saponification  value  of  94,  acid  value  58, 
iodine  value  13,  and  on  reduction  with  sodium  in  amyl  alcohol 
solution  yields  a  mixture  of  fatty  acids.  No  humic  acids  could 
be  detected  in  the  mixture.  The  potassium  salts  are  soluble  in 
50%  alcohol,  benzene,  and  hot  water.  A.  R.  P. 

Some  Derivatives  of  Ethyl  Hydrogen  Diethylmalonate. 

Philippe  Dumesnil  (Bull.  Soc.  chim .,  1922,  [iv],  33,  687—689;  cf. 
A.,  1921,  i,  391). — The  following  substances  have  been  prepared 
from  'ethyl  hydrogen  diethylmalonate.  Ethyl  diethylmalonyl 
chloride ,  C0Cl*CEt2*C02Et,  a  colourless  mobile  liquid,  b.  p.  102°/20 
mm.,  which  gives  the  usual  reactions  of  acid  chlorides.  Ethyl 
diethylmalonic  anhydride ,  0(COCEt2*C02Et)2,  a  colourless  liquid, 
b.  p.  210°/24  mm.,  which  reacts  with  ammonia,  yielding  the  corre- 
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sponding  amide ;  attempts  at  esterification  were  unsuccessful. 
Ethjd  diethylmalonamide  (cf.  Conrad  and  Zart,  A.,  1905,  i,  754), 
formed  by  the  action  of  ammonia  on  both  the  acid  chloride  and 
the  anhydride;  the  diethylamide ,  NEt2’C0*CEt2*C02Et,  a  colour¬ 
less  liquid,  b.  p.  170°/28  mm.,  by  the  action  of  diethylamine  on 
the  acid  chloride ;  benzyl  ethyl  diethylmalonate,  from  the  acid 
chloride  and  benzyl  alcohol,  a  colourless  liquid,  b.  p.  187°/22  mm. 

H.  J.  E. 

Some  Derivatives  of  n-Butylmalonic  Acid.  Arthur  W. 
Dox  and  Lester  Yoder  (J.  Amer.  Chem.  Soc.,  1922,  44,  1578 — 
1581). — A  number  of  new  derivatives  have  been  prepared  from 
ethyl  w-butylmalonate.  Of  chief  interest  among  these  is  5-ethyl- 
5-?i-butylbarbituric  acid,  which  is  a  powerful  hypnotic.  The 
substitution  of  a  phenoxy-group  for  either  of  the  alky]  radicles 
in  this  substance  destroys  its  physiological  activity. 

Ethyl  w-butylmalonate  is  converted  by  concentrated  aqueous 
ammonia  into  n-butylmalonamide ,  slender,  hair-like  needles, 
m.  p.  200°,  and  by  ‘aqueous  methylamine  (33%)  into  n -butyl- 
NN' -dimethylmalonamide,  colourless,  glistening  needles,  m.  p. 
184°.  n -Butylmalonanilide,  colourless  needles,  m.  p.  193°,  is  pre¬ 
pared  by  heating  a  mixture  of  aniline  and  ethyl  w-butylmalonate 
at  its  boiling  point ;  the  similarly  prepared  n-butylmalono-o-tolu- 
idide  crystallises  in  colourless  needles,  m.  p.  202°.  5-n -Butyl- 

barbituric  acid ,  m.  p.  214°,  is  converted  by  bromine  in  methyl- 
alcoholic  solution  into  5-bromo-5-n-butylbarbituric  acid ,  colourless 
needles,  m.  p.  114°.  Ethyl  bromo-n-butylmalonate ,  a  colourless 
liquid,  b.  p.  152 — 153°/20  mm.,  252 — 253°  (decomp. )/737  mm,, 
di §  1*238,  is  obtained  by  the  addition  of  bromine,  containing  a 
trace  of  iodine  as  catalyst,  to  ethyl  w-butylmalonate ;  it  is  trans¬ 
formed  by  an  alcoholic  solution  of  sodium  phenoxide  into  ethyl 
phenoxy-n-butylmalonate ,  a  viscous  liquid,  b.  p.  170 — 173°/8  mm., 
dl 1  1*063.  The  latter  ester  is  converted  by  carbamide  and  ethyl 
alcoholic  sodium  ethoxide  solution  at  105°  into  5-phenoxy-5-n-butyl- 
barbituric  acid ,  small,  colourless  needles,  m.  p.  167°.  Ethyl  ethyl  - 
butylmalonate,  b.  p.  243 — 245°/755  mm.,  is  converted  in  a  similar 
manner  into  5-ethyl-5-n-butylbarbituric  acid ,  m.  p.  125°. 

H.  W. 

Action  of  a-Bromoisobutaldehyde  on  Sodiomalonip  Ester, 

Adolf  Franks  and  Gerald  Groeger  ( Monatsh .,  1922,  43,  56 — 
60). — The  reaction  between  ethyl  sodiomalonate  and  a-bromoiso- 
butaldehyde  takes  an  unexpected  course,  yielding  the  ethyl  ester 
of  y-iso butylidenemalonolactone,  transparent  crystals,  m.  p.  68°, 
b.  p.  177 — 178°/25  mm.,  which,  on  oxidation  by  cold  alkaline 
permanganate,  gives  <x$-dihydroxy-y-isohexolactone,  m.  p.  97°. 
Condensation  of  the  same  aldehyde  with  ethyl  sodioacetoacetate 
gives  a  substance ,  C10H16O4,  b.  p.  135 — 140°.  C.  K.  I. 

A  New  Class  of  Active  Racemic  Substances.  Ph.  Landrieu 
(Bull.  Soc.  chim.y  1922,  33,  667 — 672;  cf.  Delepine,  A.,  1921, 
ii,  567). — A  compound  of  d-tartaric  acid  with  inactive  tartaric 
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acid  was  prepared,  containing  one  molecule  of  each  acid  with  two 
molecules  of  water  of  crystallisation,  the  rotatory  power  of  which 
is  equal  to  half  that  of  the  active  acid.  In  order  to  prove  that 
the  substance  was  a  compound  and  not  a  mixture,  its  equilibrium 
with  the  mother-liquor  from  which  it  was  crystallised  was  studied 
at  a  temperature  of  13-5°,  and  the  conditions  under  which  either 
of  the  acids  or  the  compound  of  the  two  could  be  deposited  were 
ascertained.  The  equilibrium  diagram  is  given  and  a  similar 
curve  was  obtained  from  Z-tartaric  acid  and  the  inactive  form. 
The  conclusion  is  drawn  that  it  should  be  possible  to  obtain  a 
triple  compound  of  these  acids  which  should  be  regarded  as  a 
compound  of  racemic  acid  with  the  inactive  form.  The  author 
considers  that,  in  order  to  obtain  molecular  compounds  of  optically 
active  substances,  it  is  not  necessary  that  the  activity  of  those 
substances  should  be  of  opposite  sign.  H.  J.  E. 

Preparation  of  Methylenecitric  Acid.  C.  Gastaldi  (Boll. 
Chim.  Farm.,  1922,  61,  353 — 357). — When  40  grams  of  crystallised 
citric  acid  and  6  grams  of  paraformaldehyde  are  heated  together 
at  145°  in  a  sealed  tube  of  90  c.c.  capacity,  methylenecitric  acid 
is  formed  in  74%  yield.  T.  H.  P. 

Synthesis  of  the  Poly  acetic  Acids  of  Methane.  VII. 
isoButylene-ayy'-tricarboxylic  Acid  and  Methanetetra-acetic 
Acid.  Christopher  Kelk  Ingold  and  Lewis  Charles 
Nickolls  (T.,  1922,  121,  1638 — 1648). 

Methylated  Saccharic  Acid  and  Methylated  Mucic  Acid. 

P.  Karrer  and  J.  Peyer  ( Helv .  Chim.  Acta,  1922,  5,  577 — 581). — 
Potassium  saccharate  was  methylated  first  with  methyl  sulphate 
in  alkaline  solution,  and  when  the  partly  methylated  product  had 
been  freed  from  inorganic  salts,  methylation  was  completed  by 
boiling  with  methyl  iodide  in  presence  of  silver  oxide.  Purified 
methyl  tetramethylsaccharate,  C02Me*[CH*0Me]4*C02Me,  crystallises 
from  ether  in  stout  needles  or  plates,  m.  p.  68°,  [a]}?  +8-88°  to 
10*26°.  Tetramethylsaccharodiamide ,  prepared  by  the  action  of 
ammonia  on  a  cold  concentrated  aqueous  solution  on  the  above 
compound,  forms  colourless,  apparently  rhombic  plates,  m.  p. 
237°;  [a]}?  +12*22°  in  water.  Mucic  acid,  when  methylated  in 
a  similar  manner  to  saccharic  acid,  gives  methyl  tetramethylmucate, 
crystallising  in  monoclinic  or  rhombic  tablets,  m.  p.  103°.  A  second 
product,  isolated  in  small  quantity,  is  probably  methyl  trimethyl- 
mucate,  m.  p.  165 — 166°.  Tetramethylmucodiamide  forms  small, 
tabular  crystals,  m.  p.  276°.  Barium  tetramethylsaccharate  crystal¬ 
lises  in  long  needles,  very  soluble  in  water;  the  silver  salt  forms 
a  very  soluble,^ white  powder.  E.  H.  R. 

The  Alcoholic  Fermentation  of  Formaldehyde.  Hans 
Muller  (Helv.  Chim .  Acta,  1922,  5,  627 — 628). — To  account  for 
the  alcoholic  fermentation  of  formaldehyde  by  osmium,  E.  Muller 
supposed  the  intermediate  formation  of  a  compound,  H2C02, 
containing  sexavalent  carbon  (this  voL,  i,  110).  On  account  of 
the  widespread  nature  of  Cannizzaro’s  reaction  in  physiological 
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change,  it  is  interesting  that  in  this  case  also  it  will  explain  the 
observed  facts.  Assuming  that  2  mols.  of  formaldehyde  give 
1  mol.  of  methyl  alcohol  and  1  mol.  of  formic  acid,  the  last  can 
also  behave  as  an  aldehyde  and  by  the  same  reaction  give  0*5  mol. 
of  formaldehyde  and  0*5  mol.  of  carbon  dioxide.  The  formalde¬ 
hyde  thus  regenerated  starts  the  cycle  again.  The  products  of 
fermentation,  methyl  alcohol  and  carbon  dioxide,  are  thus  produced 
in  the  molecular  ratio  2  :  1,  in  agreement  with  the  experimental 
results.  E.  H.  R. 

Asymmetric  Synthesis.  J.  Pirak  (Biochem.  Z .,  1922,  130, 
76 — 79). — The  combination  of  sodium  hydrogen  sulphite  and 
acetaldehyde  and  subsequent  addition  of  potassium  cyanide  was 
carried  out  slowly  in  the  circularly  polarised  light  from  a  metal 
filament  lamp  of  250  candle  power  or  from  a  mercury  lamp.  The 
cyanohydrin  was  converted  into  lactic  acid.  The  latter  was 
invariably  inactive,  even  in  presence  of  molybdic  acid.  H.  K. 

The  Preparation  of  Aldehydes  from  Tertiary  Alcohols. 

R.  Locquin  and  Sung  Wouseng  (Compt.  rend .,  1922,  175,  100 — 
102). — It  has  previously  been  shown  (this  vol.,  i,  710)  that  tertiary 
alcohols  of  the  type  HO*CRR/,CHICH2  are  readily  converted  by 
acids  into  primary  alcohols  of  the  type  CRR^CH*CH2*OH,  and  it 
is  now  shown  that,  if  these  tertiary  alcohols  are  acted  on  by 
chromic  acid  mixture,  they  give  aldehydes  of  the  type 

CRR'ICH-CHO. 

Thus  this  oxidation  process  is  not  necessarily  a  means  of  differentiat¬ 
ing  a  primary  from  a  tertiary  alcohol.  W.  G. 

Preparation  of  Ketones  from  Secondary  Alcohols.  Seth 
Bliss  Hunt  (F.P.  523108;  from  Chem.  Zentr .,  1922,  ii,  142). — 
Secondary  alcohols  in  the  state  of  vapour  are  mixed  with  oxygen 
and  an  indifferent  gas  in  the  presence  of  metallic  catalysts,  pre¬ 
ferably  copper  or  copper  alloys,  at  475 — 800°.  Acetone  is  thus 
prepared  from  an  alcoholic  mixture  containing  principally  isopropyl 
alcohol  (from  petroleum  hydrocarbons).  The  alcohol,  heated  at 
65°,  is  mixed  with  sufficient  air  for  its  oxidation  and  the  mixture 
is  passed  over  a  copper  catalyst  at  500°.  The  yield  of  acetone 
amounts  to  75%  of  the  theoretical  yield.  G.  W.  R. 

Catalysis.  XVI.  The  Inversion  of  Sucrose  by  Hydrogen 
Ion.  Thomas  Moran  and  William  Cudmore  McCullagh 
Lewis  (T.,  1922,  121,  1613—1623). 

Methyl  Ethers  of  Xylan.  Emil  He  user  and  Wilhelm 
Ruppel  ( Ber .,  1922,  55,  [J5],  2084 — 2088;  cf.  Heuser,  Braden,  and 
Kiirschner  [this  vol.,  i,  113]). — The  presence  of  two  hydroxyl  groups 
in  xylan  has  been  shown  by  the  formation  of  a  diacetate  and 
dibenzoate,  and  is  now  further  confirmed  by  the  production  of  a 
dimethyl  ether. 

Although  xylan  is  very  readily  soluble  in  solutions  of  alkali 
hydroxides,  it  cannot  be  converted  by  methyl  sulphate  in  these 
media  into  methylated  products  containing  more  than  1 — 1*5 
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methoxyl  groups  for  each  C6H804  complex.  The  products  thus 
obtained  are  freely  soluble  in  cold  water,  but  the  solutions  become 
turbid  when  they  are  warmed  owing  to  separation  of  methyloxylan. 
Better  results  are  obtained  with  silver  oxide  and  methyl  iodide. 
Xylan,  pre -methylated  with  sodium  hydroxide  and  methyl  sulphate, 
is  almost  completely  methylated  by  these  reagents  boiling  under 
slightly  increased  pressure,  and  is  completely  converted  into 
dimethylxylan ,  a  brittle  mass  which  softens  at  65 — 70°,  when 
similarly  treated  under  pressure  at  100°.  H.  W. 

Constitution  of  Polysaccharides.  I.  Xylan  and  its  Acetyl 
Derivatives.  I.  Siiigertj  Komatsu  and  Kozo  Kashima  (Mem. 
Coll.  Sci.  Kyoto  Imp.  Univ .,  1922,  5,  307 — 314). — The  isolation  of 
xylan  from  wheat  straw  and  corn  cobs  is  described  in  detail.  It 
is  noteworthy  that  xylan  prepared  from  the  latter  source  yields 
scarcely  any  acetyl  derivative  by  the  action  of  acetic  anhydride 
and  acetyl  chloride  with  or  without  catalytic  agents,  whereas  that 
derived  from  wheat  straw  easily  yields  acetyl  compounds. 

Monoacetylxylan,  [a]j5  — 202°  6'  when  dissolved  in  chloroform 
(cf.  Bader,  T.,  1896,  70,  1335),  is  prepared  from  xylan  and  acetyl 
chloride,  or  in  better  yield  from  xylan,  and  glacial  acetic  acid  and 
acetic  anhydride  containing  chlorine  and  sulphur  dioxide.  Its 
molecular  weight  in  boiling  chloroform  solution  corresponds  with 
the  formula  (C7H10O5)2.  Diacetylxylan  (cf.  Bader,  loc.  cit.)  is 
prepared  by  treating  xylan  with  acetyl  chloride  and  pyridine, 
acetic  anhydride,  chlorine,  and  sulphur  dioxide,  or  acetic  anhydride 
and  zinc  chloride;  it  has  [a]??'5  —135°  9'  in  chloroform  solution. 

The  hydrolysis  of  xylan  and  its  acetates  by  N /5-benzenesulphonie 
acid  has  been  investigated.  H.  W. 

Galactosan.  Am£  Pictet  and  Henry  Vernet  (Helv.  Chim. 
Acta ,  1922,  5,  444 — 448). — Galactosan  is  difficult  to  separate  from 
its  polymerisation  products.  When  galactose  is  dehydrated  at 
180°/15  mm.,  the  molecular  weight  of  the  product  corresponds 
with  (C6H10O5)3;  at  145°/15  mm.  the  product  corresponds  with 
(C6Hi0O5)2,  whilst  at  135°/2  mm.  the  product,  which  is  very  hygro¬ 
scopic,  appears  to  be  a  mixture  of  galactosan  and  digalactosan. 
The  galactosan  was  partly  purified  by  extraction  with  boiling 
alcohol,  in  which  it  is  more  soluble  than  its  polymerides.  In  its 
chemical  behaviour  it  is  similar  to  glucosan,  and  is  undoubtedly 
an  anhydride  of  the  a-series.  It  polymerises  slowly  at  the  ordinary 
temperature ;  in  the  hot,  polymerisation  is  accelerated  by  zinc 
chloride,  which  brings  about,  at  170°,  the  formation  of  a  mixture 
of  tetra-  and  penta-galactosan. 

With  cold  hydrochloric  acid,  galactosan  forms  galactosyl  chloride, 
but  the  product  is  contaminated  with  polygalactosides,  through 
the  polymerising  action  of  the  acid.  The  impure  oi-galactosyl 
chloride  forms  a  transparent,  brown,  amorphous  residue  from 
alcohol.  Condensed  with  dextrose  and  sodium  in  alcoholic  solu¬ 
tion,  it  forms  a  disaccharide,  probably  glucose- oi-galactoside,  giving 
an  osazone ,  yellow  needles,  m.  p.  158°.  This  osazone  is  not  identical 
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with  that  of  glucose-  p-galactoside  prepared  by  Fischer  and 
Armstrong  (A.,  1902,  i,  746).  E.  H.  R. 

Sublimation  Experiments  with  Carbohydrates.  P.  Karrer 
and  J.  0.  Rosenberg  (Helv.  Chim.  Acta ,  1922,  5,  575 — 576). — It 
was  shown  by  Pictet  and  Sarasin  (A.,  1918,  i,  59)  that  when  starch 
was  distilled  under  reduced  pressure,  laevoglucosan  could  be  identified 
in  the  distillate.  The  same  compound  has  now  been  obtained  as  a 
sublimate  by  heating  potato  starch  at  about  220°  in  a  very  thin 
layer,  having  a  cold  condensing  surface  within  2  mm.  of  the  heated 
starch,  at  atmospheric  pressure.  Laevoglucosan  was  obtained  in  a 
similar  manner  from  a-tetra-amylose  at  220°,  and  with  rhamnose  at 
120°/12  mm.  the  sugar  itself  was  sublimed.  E.  H.  R. 

Viscosity  of  Cellulose  in  Cuprammonium  Hydroxide 
Solution.  I.  Determination  of  the  Viscosity.  Reginald 
Arthur  Joyner  (T.,  1922,  121,  1511—1525). 

Constitution  of  Polysaccharides.  V.  The  Yield  of  Glucose 
from  Cotton  Cellulose.  James  Colquhotjn  Irvine  and 
Edmund  Langley  Hirst  (T.,  1922,  121,  1585 — 1591). 

Oxidation  of  Lignin  and  Lignosulphonic  Methyl  Ethers. 

Emil  Heuser  and  Sigurd  Samuelsen  (Cellulo$echem.y  1922,  3, 
78 — 83). — Hitherto  it  has  not  been  possible,  by  the  oxidation  of 
lignin  or  lignosulphonic  acid,  to  obtain  products  intermediate 
between  the  original  complex  and  oxalic  acid.  It  was  thought,  by 
analogy,  that  the  complete  methoxylation  of  the  lignin  might 
stabilise  the  molecule  and  lead  to  oxidation  products  having  a 
direct  constitutional  relationship  to  the  original  lignin.  Both 
lignosulphonic  acid  and  lignin  isolated  by  Willstatter  and  Zech- 
meister’s  method  were  completely  methoxylated  by  six  successive 
treatments  with  methyl  sulphate  and  sodium  hydroxide  at  70°. 
The  methoxyl  value  of  the  sulphonic  acid  was  thus  increased  from 
13*07  to  25*43%  and  that  of  the  lignin  from  14*15  to  26*05%. 
These  products  were  then  oxidised  by  alkaline  permanganate  at 
90°  and  by  alkaline  peroxide,  but  no  product  other  than  oxalic 
acid  could  be  isolated.  The  volatile  acids,  calculated  as  acetic, 
amounted  only  to  0*9%  of  the  methyl-lignin  oxidised.  A  statistical 
account  of  the  oxidation  of  methyl-lignin  by  alkaline  permanganate 
showed  44*76%  of  the  original  carbon  in  the  form  of  carbon  dioxide 
and  10*69%  in  the  form  of  oxalic  acid;  thus  only  55*65%  of  the 
total  carbon  oxidised  has  been  accounted  for.  J.  F.  B. 

The  Effect  of  Dakin’s  Hypochlorite  Solution  on  certain 
Organic  Substances.  N.  O.  Engfeldt  (Z.  physiol .  Chem.y  1922, 
121,  18 — 61). — The  action  of  Dakin’s  hypochlorite  solution,  con¬ 
taining  0*5%  of  sodium  hypochlorite,  0*5%  of  sodium  carbonate, 
and  0*45%  of  sodium  hydrogen  carbonate,  on  carbohydrates,  fats, 
soaps,  and  glycerol,  proteins,  amino-acids,  ammonia,  and  aldehydes, 
has  been  investigated.  The  general  method  is  to  treat  a  given 
amount  of  the  substance  with  the  hypochlorite  solution  for  a  given 
time  at  a  given  temperature,  and  to  estimate  the  amount  of  hypo- 
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chlorite  left  by  treatment  with  an  iodide  and  estimation  of  the  iodine 
set  free.  Eats,  soaps,  and  glycerol  react  only  to  a  small  extent; 
most  of  the  other  substances  investigated  react  much  more  com¬ 
pletely  and  rapidly.  In  particular,  hippuric  acid  is  found  to  be 
attacked,  yielding  benzoic  acid,  formaldehyde,  and  ammonia,  in 
opposition  to  the  results  of  Langheld  (A.,  1909,  i,  138,  557)  and 
Dakin.  W.  0.  K. 

Optically  Active  Amine  Oxides.  III.  Jakob  Meisen- 
heimer  {Annalen,  1922,  428,  252—253).— A  general  introduction 
to  the  accompanying  papers  (cf.  following  abstracts,  and  this  vol., 
i,  822).  C.  K.  I. 

Optically  Active  Amine  Oxides.  Ill  (i) .  Methylethylpropyl- 
amine  Oxide.  J.  Meisenheimer  and  Hermann  Bernhard 
{Annalen,  1922,  428,  254— 268) —The  optical  resolution  of  this 
oxide  was  not  accomplished  although  the  d-bromocamphorsulphon- 
ate,d- tartrate,  and  d-camphornitronate  were  fractionally  crystallised. 

Methylethylpropylamine,  prepared  from  propyl  bromide  and 
methylethylamine,  has  b.  p.  91 — 92°,  yields  a  hydrochloride ,  m.  p. 
177 — 179°,  a  picrate ,  m.  p.  94 — 95°,  and  a  platinichloride ,  m.  p. 
176 — 177°.  The  oxide  is  extremely  hygroscopic,  and  yields  a 
hydrochloride ,  m.  p.  53 — 56°,  a  picrate ,  m.  p.  106 — 107°,  a  platini¬ 
chloride,  m.  p.  204 — 216°,  a  d-bromocamphorsulphonate,  m.  p.  89 — 
91°,  a  d -tartrate,  m.  p.  99—100°,  and  a  d-camphornitronate ,  m.  p. 
82—83°.  C.  K.  I. 

Optically  Active  Amine  Oxides.  Ill  (ii).  Methylethylallyl- 
amine  Oxide.  J.  Meisenheimer  and  Artur  Lohsner  ( Annalen , 
1922,  428,  269 — 278). — Methylethylallylamine  oxide  has  been 
resolved  into  its  optical  antipodes  by  fractional  crystallisation  of 
its  d-bromocamphorsulphonate. 

Methylethylallylamine ,  prepared  from  methylethylamine  and  allyl 
bromide,  has  b.  p.  88 — 89°,  forms  a  picrate,  m.  p.  90°,  and  an  oxide, 
which  gave  a  dl -picrate,  m.  p.  134 — 135°.  The  d-bromocamphor¬ 
sulphonate  of  the  Z-amine  oxide,  which  was  crystallised  from  ethyl 
acetate,  crystallises  with  1H20,  has  m.  p.  66 — 68°,  and  yields  the 
1  -picrate,  having  m.  p.  133 — 134°  and  [a]D  — 2*6°.  The  d-bromo¬ 
camphorsulphonate  of  the  d-amine  oxide,  which  was  purified  with 
the  aid  of  ethyl  nitrate,  crystallises  with  2H20,  has  m.  p.  57 — 58°, 
and  gives  the  d -picrate,  m.  p.  133 — 134°,  [a]D  +2*9°.  C.  K.  I. 

Proteinogenous  Amino-alcohols  and  Cholines.  H.  P. 

Karrer,  M.  Gisler,  E.  Horlacher,  E.  Locher,  W.  Mader,  and 
H.  Thomann  (Helv.  Chim.  Acta,  1922,  5,  469 — 489). — In  a  previous 
paper  (A.,  1921,  i,  228)  the  preparation  was  described  of  a  number 
of  amino -alcohols  and  cholines  from  naturally  occurring  amino- 
acids.  On  account  of  their  close  crystallographic,  chemical,  and 
physiological  relation  to  one  another  and  their  possible  occurrence 
in  the  plant  and  animal  organism,  the  study  of  these  compounds 
has  been  extended.  In  most  cases  the  racemic  forms  only  were 
prepared. 
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Alanine -choline  was  prepared  in  the  following  stages.  a-Bromo- 
propionic  acid  was  condensed  with  dimethylamine,  and  the  crude 
product  esterified  with  ethyl  alcohol,  giving  ethyl  <x-dimethylamino- 
propionate  (N-dimethylalanine  ethyl  ester),  a  pale  yellow  oil,  b.  p. 
150°/740  mm.  This  was  reduced  with  sodium  and  alcohol,  giving 
N-dimethylalaninol ,  a  pale  yellow  oil,  b.  p.  140 — 141°/738  mm. 
With  methyl  iodide,  this  readily  gives  alanine-choline  iodide , 
OH*CH2'CHMe'NMe3I,  m.  p.  296°.  Free  alanine-choline  is  similar 
to  the  base  of  ordinary  choline  and  very  hygroscopic.  Its  auri- 
chloride ,  C6H16ON,AuC14,  has  m.  p.  247°.  The  platinichloride , 
(CcH16ON)2PtCl6,  m.  p.  228°,  crystallises  in  stout,  rhombic  prisms, 
a  :  b  :  c=0*7072  :  1  :  0*5689;  eP  1*863.  The  picrate  of  alanine- 
choline  forms  golden-yellow  crystals,  m.  p,  265°. 

Valinol ,  CHMe2*CH(NH2)*CH2*OH,  was  prepared  by  the  reduc¬ 
tion  of  valine  ethyl  ester  (ethyl  a-aminoisovalerate) ;  it  forms  a 
colourless  oil  with  a  strong  odour,  b.  p.  181 — 186° /720  mm. ;  the 
hydrochloride ,  m.  p.  114°,  is  very  hygroscopic.  Valine-choline  was 
synthesised  as  follows :  a-Bromo/sovaleric  acid  was  condensed 
with  dimethylamine,  and  the  product  ethylated,  giving  ethyl 
oL-dimethylaminoisovalerate ,  b.  p.  about  160°.  This  was  reduced 
with  sodium  and  alcohol  to  dimethylvalinol ,  which  with  methyl 
iodide  gave  valine- choline  in  the  form  of  its  iodide ,  m.  p.  195°. 
The  aurichloride ,  C8H20ON,AuC14,  forms  yellow  leaflets,  m.  p.  225° ; 
the  platinichloride ,  brownish-red  prisms,  m.  p.  210 — 211°.  Atten¬ 
tion  is  directed  to  the  hindering  effect  of  the  isopropyl  group  on 
the  condensation  of  a -bromoiso valeric  acid  with  dimethylamine. 

Attempts  to  reduce  the  esters  of  N- acetyl- 1- tyrosine  and  A- acetyl - 
0-methyl- /-tyrosine  to  amino-alcohols  were  unsuccessful.  N -Acetyl- 
\-tyrosine  forms  white  crystals,  m.  p.  165°;  by  methylation  with 
methyl  sulphate  it  gives  N -acetyl-0 -methylA-tyrosine,  white  needles, 
m.  p.  147 — 148°.  When  hydrolysed  in  acid  solution  this  gives 
O-methyl-l- tyrosine,  white,  glistening  leaflets,  m.  p.  243° ;  its  ethyl 
ester  forms  a  hydrochloride ,  fine,  white  needles.  e//-Tyrosine-choline 
and  its  O-methyl  ether  were  prepared  as  follows :  a-Bromo-p-p-anisyl- 
propionic  acid  was  condensed  with  dimethylamine  and  the  product 
esterified,  giving  0 -methyl-^ -dimetkyltyrosine  ethyl  ester,  an  oil  of 
unpleasant  odour,  b.  p.  165° /4  mm.  By  reduction  this  gave 
O -methyl-N -dimethyltyrosinol,  a  nearly  colourless  oil,  b.  p.  133°/4  mm. 
The  corresponding  choline,  O-methyltyrosine- choline,  forms  a  crystal¬ 
line  iodide ,  m.  p.  137 — 139° ;  the  aurichloride  forms  large,  flat  leaves 
or  rosettes  of  yellow  needles,  m.  p.  112 — 115°;  the  platinichloride , 
orange-yellow  leaflets,  m.  p.  204°.  By  demethylation  of  the  above, 
tyrosine-choline  was  obtained ;  its  iodide  forms  small,  white  needles, 
m.  p.  176° ;  the  chloride ,  small  leaflets. 

The  acetyl  derivatives  of  the  synthetic  cholines  show  similar 
pharmacological  behaviour,  for  instance,  in  their  action  on  an 
isolated  frog’s  heart,  to  ordinary  acetylcholine,  but  greater  con¬ 
centrations  are  required.  When  injected  intravenously  they  are 
much  less  active  than  ordinary  acetylcholine. 

1-aa -Dimethyl-leucinol  was  obtained  by  the  action  of  magnesium 
methyl  iodide  on  /-leucine  ethyl  ester.  It  is  an  oil  of  unpleasant 
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odour,  b.  p.  187 — 190°/720  mm. ;  its  hydrochloride  forms  white 
needles,  m.  p.  166°,  and  its  sulphate ,  m.  p.  237°. 

The  stearic  and  palmitic  esters  of  the  synthetic  cholines  show  a 
similar  haemolytic  behaviour  to  those  of  ordinary  choline  (cf.  Four- 
neau  and  Le  Page,  A.,  1914,  i,  938).  These  esters  generally  show 
the  phenomenon  of  a  double  melting  point,  first  melting  to  oily 
drops  which  adhere  to  the  walls  of  the  tube  and  then  becoming 
fluid  at  a  higher  temperature  with  decomposition.  The  esters 
were  prepared  by  the  action  of  the  acid  chlorides  on  the  choline 
iodides  and  chlorides.  1  -Leucinecholine  iodide  stearate ,  fine  needles, 
m.  p.  108 — 110°  and  138 — 140°;  the  corresponding  chloride  forms 
white  needles,  m.  p.  100°  and  120°.  1- Leucinecholine  iodide 

palmitate ,  m.  p.  105°  and  113 — 115°;  corresponding  chloride , 
m.  p.  100°  and  110°.  dd- Phenylalaninecholine  iodide  stearate , 
groups  of  needles,  m.  p.  124 — 125°;  corresponding  chloride , 
crystal  aggregates,  m.  p.  147°  and  172°,  dl- Phenylalaninecholine 
iodide  palmitate,  m.  p.  125°;  corresponding  chloride ,  m.  p.  147° 
and  172°.  E.  H.  R. 

Direct  Synthesis  of  Carbamide  starting  from  Carbon 
Dioxide  and  Ammonia.  Kenneth  C.  Bailey  ( Compt .  rend., 
1922,  175,  279 — 281). — A  yield  of  14%  of  carbamide  calculated  on 
carbon  dioxide  was  obtained  by  passing  this  gas  with  an  excess  of 
ammonia  through  a  quartz  tube,  heated  to  redness,  and  traversed 
by  a  concentric  glass  tube  through  which  cold  water  was  circulated. 
The  carbamide  was  deposited  on  the  cool  walls  of  the  latter,  and 
by  using  alumina  or  thoria  as  catalysts  the  yield  was  increased  to 
19%.  By  recirculation  of  the  unused  carbon  dioxide,  the  yield  was 
further  raised  to  50%  or  more.  Above  500°,  no  carbamide  was 
formed,  and  at  450°  only  small  quantities.  As  the  experiments 
were  conducted  at  atmospheric  pressures  and  the  product  was 
always  accompanied  by  a  small  amount  of  ammonium  cyanate, 
ammonium  carbamate  cannot  be  considered  as  an  intermediate 
product  of  the  reaction,  which  probably  takes  the  course  represented 
by  the  equations  following :  (1)  C02+NH3— H20+HOC:N ; 

(2)  HOC:N  HN.'CO;  (3)  HN:CO+NHs=(NH2)2CO ;  (4) 

HO-CN+NH3-NH4OCN.  G.  F.  M. 

Halogenation.  XXI.  Some  Derivatives  of  Carbamic 
Esters.  Chlorine  as  a  Simultaneous  Oxidising  and  Condens¬ 
ing  Agent.  Rasik  Lal  Datta  and  Bibhtt  Charan  Chatterjee 
(J.  Amer.  Chem.  Soc .,  1922,  44,  1538 — 1543). — When  chlorine 
is  passed  into  a  solution  of  a  carbamic  ester  in  methyl  alcohol, 
the  latter  is  oxidised  to  formaldehyde,  which  then  condenses  with 
two  molecular  proportions  of  the  ester,  giving  a  methylenedi- 
carbamic  ester.  A  similar  reaction  occurs  in  benzyl- alcoholic 
solution.  With  ethyl  alcohol,  simultaneous  chlorination  and 
oxidation  of  the  alcohol  occurs,  with  ultimate  production  of  a 
dichloroethylidenecarbamic  ester.  With  substituted  urethanes 
containing  an  aromatic  nucleus,  the  latter  also  undergoes  chlorin¬ 
ation.  Condensations  of  this  type  do  not  occur  with  secondary 
alcohols. 
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The  following  compounds  have  been  prepared.  Ethyl  methylene- 
dicarbamate,  colourless,  silky  needles,  m.  p.  131°;  the  methyl 
ester,  CH2(NH*C02Me)2,  slender  needles,  m.  p.  124°  (cf.  Conrad 
and  Hock,  A.,  1903,  i,  607) ;  the  propyl  ester,  colourless,  silky  needles, 
m.  p.  113°;  the  isobutyl  ester,  slender  needles,  m.  p.  115°;  the 
isoamyl  ester,  a  colourless,  microcrystalline  powder,  m.  p.  80°. 
Ethyl  benzylidenedicar hamate,  CHPh(NH*C02Et)2,  silky  needles, 
m.  p.  175°;  ethyl  dichloroethylidenedicarbamate, 

CHCl2-CH(NH-C02Et)2, 

slender  needles,  m.  p.  122°;  methylenedi-p-chlorodiphenyldiurethane , 
CH2[N(C6H4Cl)*C02Et]2,  colourless  needles,  m.  p.  87°;  methylenedi- 
tetrachloro- a-naphthyldiur  ethane,  CH2[N(C10H5C12)  *C02Et]2,  colour¬ 
less  needles,  m.  p.  160 — 161°. 

Urethane  in  aqueous  solution  is  converted  by  chlorine  into 
monochloroure thane,  which  is  hydrolysed  slowly  by  cold  water  to 
ethyl  4-chloromethylcycfomethylenehydrazineimide-l :  3-dicarboxyl- 

CM,01-CH<S®j>NH,  colourless  needles,  m.  p.  143 — 

144°  (cf.  Datta  and  Gupta,  A.,  1915,  i,  122).  The  constitution 
of  the  substance  is  established  by  the  isolation  of  the  corresponding 
acetyl  derivative,  colourless,  granular  crystals,  m.  p.  117 — 118° 
and  imide  chloride ,  CH2ChCH(N*C02Et)2NCl,  unstable,  granular 
crystals,  m.  p.  75 — 76°. 

Methyl  dichlorocarbamate  is  obtained  as  a  yellow  liquid  by  the 
action  of  chlorine  on  an  aqueous  solution  of  methyl  carbamate. 

H.  W. 

Amide  Formation  from  Esters  of  Secondary  Alkylmalonic 
Acids.  Arthur  W.  Dox  and  Lester  Yoder  (J.  Amer.  Chem. 
Soc.,  1922,  44,  1564 — 1567). — Fischer  and  Dilthey’s  observations 
(A.,  1902,  i,  169)  on  the  difference  in  the  rate  of  amide  formation 
from  ethyl  esters  of  mono-  and  di- alkylmalonic  acids  and  Meyer’s 
observation  (A.,  1906,  i,  358)  on  the  difference  in  rate  of  amide 
formation  from  methyl  and  ethyl  esters  of  dialkylmalonic  acids 
have  been  extended  to  include  the  methyl  and  ethyl  esters  of 
.sec. -alkylmalonic  acids.  With  respect  to  amide  formation,  the 
secondary  alkylmalonic  esters  are  found  to  resemble  the  dialkyl¬ 
malonic  esters. 

iso Propylmalonamide>  rhombohedra,  m.  p.  260°,  is  prepared  by 
agitating  methyl  isopropylmalonate  with  aqueous  ammonia 
(28%)  at  the  atmospheric  temperature.  Methyl  sec. -butylmalonate, 
b.  p.  217 — 218°/748  mm.  (prepared  by  the  action  of  methyl  alcohol 
and  a  little  sodium  methoxide  on  the  corresponding  ethyl  ester, 
b.  p.  234 — 236°/755  mm.),  is  transformed  similarly  into  sec  .-butyl- 
malonamide,  m.  p.  242°.  On  the  other  hand,  the  ethyl  esters 
of  isopropyl-  and  sec.-butylmalonic  acids  only  give  small  quantities 
of  the  corresponding  amides  after  protracted  treatment  with  a 
large  excess  of  concentrated  aqueous  ammonia,  the  greater  part 
of  the  esters  remaining  unchanged.  Methyl  eyeiohexylmalonate , 
b.  p.  121— 122°/6  mm.,  10737,  is  prepared  in  poor  yield  by 
the  action  of  ethyl-alcoholic  sodium  ethoxide  solution  on  methyl 
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malonate  and  cycZohexyl  bromide ;  it  is  converted  by  concentrated 
ammonia  into  cyclo hexylmalonamide,  scaly  crystals,  m.  p.  305°, 
and  a  ‘product ,  needles,  m.  p.  169°,  which  is  probably  the  imide. 
Methyl  phenylmalonate  gives  phenylmalonamide ,  m.  p.  233°. 

The  ethyl  sec.-alkylmalonates  have  been  transformed  into  the 
corresponding  sec.-alkylbarbituric  acids  by  treatment  with  carb¬ 
amide  and  an  excess  of  sodium  ethoxide  at  about  105°;  5-sec. - 
butylbarbituric  acid ,  pearly  scales,  m.  p.  199°,  5-cjclohexylbarbituric 
acid,  m.  p.  254 — 256°,  and  5-cyclo kexyl-2-thiobarbituric  acid,  small, 
flat,  pale  yellow  needles,  m.  p.  188 — 189°,  are  described.  H.  W. 

Tautomerism  of  Dyads.  I.  Detection  of  Tautomeric 
Equilibria  in  Hydrocyanic  Acid.  Edith  Hilda  Usherwood 
(T.,  1922,  121,  1604—1612). 

The  Action  of  Organomagnesium  Compounds  on  Nitriles. 

Franz  Baerts  (Bull.  Soc.  chim.  Belg.,  1922,  31,  184 — 192). — A 
study  of  the  action  of  Grignard’s  reagent  on  propionitrile  in  order 
to  determine  whether  the  latter  yields  condensation  products 
similar  to  those  obtained  from  acetonitrile  (cf.  Bruylants,  Bull. 
Acad.  Belg.)  and  also  ketones  according  to  Blaise’s  reaction  (A., 
1901,  i,  133).  With  magnesium  ethyl  bromide,  after  treatment 
with  water,  two  substances  are  obtained  from  the  nitrile,  termole- 
cular  cyanoethane,  (EtCN)3,  and  diethyl  ketone,  the  latter  in  much 
larger  proportion.  In  addition,  a  considerable  quantity  of  triethyl- 
carbinol  and  bimolecular  cyanoethane,  (EtCN)2,  is  formed  in  the 
reaction.  The  bimolecular  polymeride,  which  is  the  major  product 
in  the  case  of  acetonitrile,  is  in  this  case  about  25%  of  the  total. 
The  formation  of  the  polymerides  is  explained  on  the  hypothesis 
that  the  nitrile  acts  as  a  pseudo-acid  and  schemes  are  suggested 
to  account  for  the  formation  of  these  and  other  products. 

H.  J.  E. 

Butenonitriles.  P.  Bruylants  (Bull.  Soc.  chim.  Belg.,  1922,  31, 
175 — 184). — The  preparation  of  (3-butenonitrile  (vinylacetonitrile) 
from  allyl  iodide  and  cuprous  cyanide  (Henry,  A.,  1916,  i,  549)  need 
not  be  carried  out  under  pressure;  the  reaction  takes  place  with 
equal  ease  in  the  case  of  allyl  bromide,  and,  in  addition,  the  yield  is 
quantitative.  The  following  physical  constants  for  the  substance  are 
given  :  b.  p.  118*4 — 118*6°/760*5  mm. ;  m.  p.  (after  solidification  in 
liquid  air)  84°;  nga  1*40297;  ri$  1*40602;  n 1*41170;  df  0*83409. 
An  isomeride  maybe  obtained  by  gently  heating  y-ehlorobutyronitrile 
and  also  from  the  corresponding  bromo-compound.  Decomposition 
into  the  unsaturated  nitrile  and  the  halogen  acid  takes  place,  but 
in  the  latter  case  p-bromobutyronitrile  is  formed  simultaneously. 
This  isomeride,  crotononitrile,  may  also  be  obtained  from  vinyl¬ 
acetonitrile  by  addition  of  gaseous  hydrochloric  or  hydrobromic 
acid  and  subsequent  treatment  with  potassium  hydroxide  or 
pyridine.  It  consists  of  a  mixture  of  the  two  possible  stereo - 
isomerides,  which  can  only  be  separated  after  repeated  fraction¬ 
ation.  Physical  constants  have  been  determined  as  follows : — 
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Fraction  b.  p.  107*6—107*8°,  nfia  1*41503;  nf  1*41821;  n^ 
1*42650;  df  0*8244;  fraction  b.  p.  120*3—120*5°,  <a  1*41835; 
rif>  1*42161;  riftp  1*42985;  df  0*8239;  and  it  is  on  the  evidence 
afforded  by  these  that  the  author  bases  his  views  as  to  the  space 
configuration  of  the  substances,  as  chemical  methods  of  investi¬ 
gation  have  not,  as  yet,  given  any  trustworthy  indication. 

H.  J.  E. 

Possible  Asymmetry  of  Aliphatic  Diazo-compounds.  II. 

P.  A.  Levene  and  L.  A.  Mikeska  (J.  Biol.  Chem .,  1922,  52,  485 — 
494). — The  diazosuccinic  ester  previously  obtained  (A.,  1921,  i,  233) 
was  converted  into  malic,  chlorosuccinic,  and  bromosuccinie  esters. 
In  each  case  the  products  had  small  rotations,  thus  indicating  the 
existence  of  optically  active  diazosuccinic  esters.  Further  work, 
however,  is  necessary  completely  to  solve  the  problem  (cf.  also 
Marvel  and  Noyes,  A.,  1921,  i,  15).  E.  S. 

Preparation  of  Allylarsinic  Acid.  F.  Hoffmann-La  Roche 
&  Co.,  Akt.-Ges.  (Swiss  Pat.  89055 ;  from  Chem.  Zentr .,  1922,  ii,  201. 
Additional  to  E.P.  167157). — Allylarsinic  acid , 

ch2:ch-ch2-asO(oh)2, 

forms  colourless  needles  or  stout  prisms,  m.  p.  129 — 130°.  The 
white  silver  salt  is  soluble  in  dilute  nitric  acid.  The  acid  decolorises 
bromine  water,  and  permanganate  solution  made  alkaline  with 
sodium  carbonate.  The  primary  sodium  salt,  which  forms  lustrous 
leaflets,  is  not  hygroscopic  and  melts  partly  at  87 — 88°  in  its  water 
of  crystallisation.  The  aqueous  solution  is  weakly  acid  to  litmus 
and  can  be  heated  to  120°  without  decomposition.  The  hygro¬ 
scopic  secondary  sodium  salt  has  an  alkaline  reaction.  The  acid 
is  decomposed  by  mineral  acids  with  the  separation  of  arsenious 
oxide.  The  zinc,  lead,  copper,  cobalt,  and  iron  salts  are  insoluble. 

G.  W.  R. 

Preparation  of  Hydrocarbons.  Herman  Plauson  and 
Georg  v.  Tischenko  (D.R.-P.  346065;  from  Chem.  Zentr.,  1922, 
ii,  442). — Carbides  which  on  treatment  with  water  give  acetylene, 
ethylene,  or  methane  are  treated,  either  singly  or  mixed  with 
steam,  at  500 — 700°.  The  carbides  of  calcium,  aluminium,  man¬ 
ganese,  cerium,  lanthanum,  and  uranium  are  used.  With  calcium 
carbide,  a  mixture  of  hydrocarbons  containing  more  than  60% 
of  benzene  is  obtained.  A  mixture  of  calcium  and  aluminium 
carbides  at  600°  in  a  vacuum  gives  pentinene,  whilst  at  higher 
pressures  polymerised  hydrocarbons,  for  example,  terpenes,  are 
obtained.  G.  W.  R. 

The  Role  of  Mercuric  Nitrate  in  the  “Catalysed” 
Nitration  of  Aromatic  Substances.  II.  Nitration  of 
Naphthalene.  Tenney  L.  Davis  (J.  Amer.  Chem.  Soc.,  1922, 
44,  1588 — 1591 ;  cf.  A.,  1921,  i,  338). — Since  naphthalene  is  very 
easily  nitrated,  concentrated  nitric  acid,  even  in  the  presence  of 
mercuric  nitrate,  converts  it  promptly  into  nitronaphthalenes 
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and  the  amount  of  nitronaphthols  which  is  formed  is  exceedingly 
small.  The  best  conditions  for  the  production  of  the  latter  directly 
from  naphthalene  are  moderately  dilute  acid  and  moderately  low 
temperature.  In  addition  to  nitronaphthalenes,  2  : 4-dinitro-a- 
naphthol  and  probably  2-nitro-a-naphthol  are  produced.  The 
unexpected  formation  of  derivatives  of  a-naphthol  renders  the 
interpretation  of  the  course  of  the  action  a  matter  of  considerable 
difficulty.  H.  W. 

Preparation  of  a-Chloronaphthalene  Derivatives.  Kalle 
&  Co.,  Akt.-Ges.  (D.R.-P.  343147;  from  Chem.  Zentr.,  1922, 
ii,  143 — 144). — Nitronaphthalene-a-sulphonic  acids  or  naphtha- 
sultone-a-sulphonic  acids  are  treated  with  chlorine  or  chlorinating 
agents.  The  sulphonic  acid  group  is  thereby  replaced  by  chlorine 
and  chloronitronaphthalenes  or  chloronaphthasultones  are  formed. 

1- Nitronaphthalene-8-sulphonic  acid  gives,  by  the  action  of 
chlorine,  hydrochloric  acid  and  sodium  chlorate,  or  a  hypochlorite, 
8-chloro-l-nitronaphthalene.  Similarly,  from  2-nitronaphthalene- 
4  :  8-disulphonic  acid,  4  :  8- dichloro-2-nitronaphthalene  is  obtained ; 
it  forms  yellow  needles,  m.  p.  132°.  By  reduction,  4  :  8 -dichloro- 

2- aminonaphthalene  is  obtained;  it  has  m.  p.  133°.  Chlorination 

of  l-chloro-5-nitronaphthalene-4-sulphonic  acid  gives  1:4 -dichloro- 
5-nitronaphthalene.  1  :  5-Dichloro-4:-nitronaphthalene  is  similarly 
obtained.  Sodium  naphthasultone- 4- sulphonic  acid  gives  in  the 
same  way  4- chloronaphtkasultone ,  m.  p.  181 — 183°.  It  yields 
4:-chloro-\-hydroxynaphthalene-8-sulphonic  acid  by  warming  with 
dilute  sodium  hydroxide  solution.  This  compound  gives  by  hydro¬ 
lysis  4-chloro-l-hydroxynaphthalene.  The  products  are  used  in 
the  preparation  of  colouring  matters.  G.  W.  R. 

Preparation  of  Naphthasultonesulphonyl  Chlorides.  Kalle 
&  Co.,  Akt.-Ges.  (D.R.-P.  343056;  from  Chem.  Zentr.,  1922, 
ii,  144 — 145). — Naphthasultone  or  its  sulphonic  acids  are  treated 
with  chlorosulphonic  acid.  In  the  case  of  naphthasultone,  a 
sulphonyl  chloride  group  enters  the  5-position,  whilst  in  that  of 
the  sulphonic  acids  the  sulpho-group  is  chlorinated.  The  products 
are  very  reactive,  and  may  be  used  in  the  preparation  of  colouring 
matters.  With  ammonia  or  amines,  the  sultone  ring  is  broken 
with  formation  of  sulphonamides  or  amide-substituted  sulphon- 
amide  derivatives  of  the  corresponding  a-naphthalenesulphonic 
acids.  By  heating  sodium  naphthasultone- 3 -sulphonate  with 
chlorosulphonic  acid  at  46 — 100°,  naphthasultone-^- sulphonyl 
chloride  is  obtained;  it  forms  crystals,  m.  p.  185°.  The  corre¬ 
sponding  anilide  has  m.  p.  212 — 213°.  Naphthasultone- ^-sulphonyl 
chloride ,  similarly  prepared,  forms  crystals,  m.  p.  194°.  The 
anilide  has  m.  p.  146 — 147°.  Naphthasultone -3  :  6-disulphonyl 
chloride  forms  needles,  m.  p.  163°.  G.  W.  R. 

Hydrogenation  of  1  : 6-Dimethylnaplithalene.  Fritz 
Mayer  and  Therese  Schulte  ( Ber .,  1922,  55,  [B],  2164 — 2167). — 
1  : 6-Dimethylnaphthalene  is  reduced  by  sodium  and  boiling 
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amyl  alcohol  to  1  :  6-dimethyl- A6, 7-5  :  8 -dihydronaphthalene,  b.  p. 
118°/10  mm.,  <216  0*9700;  the  pjS'-position  of  the  double  bond 
in  the  hydrogenated  nucleus  is  established  by  the  observation 
that  the  substance  yields  a  liquid  dibromide  which  regenerates 
1  :  6-dimethylnaphthalene  when  it  is  distilled  in  a  vacuum.  If 
the  dihydro-compound  is  reduced  by  hydrogen  in  aqueous  alcoholic 
solution  in  the  presence  of  palladium,  1  :  6- dimethyl-5  :  6  :  7  :  8- 
tetrahydronaphthalene ,  a  colourless  liquid,  b.  p.  110 — 111°/10  mm., 
dlQ  0*9487,  is  obtained  which  is  stable  towards  bromine  and  is 
oxidised  by  nitric  acid  to  benzene- 1  :  2  :  3-tricarboxylic  acid.  On 
the  other  hand,  if  1  :  6-dimethylnaphthalene  is  reduced  at  240° 
and  20 — 25  atmospheres  pressure  in  the  presence  of  a  nickel 
catalyst,  it  gives  a  mixture  (b.  p.  108 — 110°/10  mm.,  dlQ  0*9504) 
of  1  :  6- dimethyl- 1  :  2  :  3  :  4-tetrahydronaphthalene  and  1  :  6-di- 
methyl- 5  :  6  :  7  :  8-tetrahydronaphthalene  which  is  oxidised  by 
nitric  acid  to  a  mixture  of  benzene- 1  :  2  :  3-  and  -1:2:  4-tri¬ 
car  boxylic  acids.  H.  W. 

Constitution  of  Carbonium  Dyes.  Halochromism.  Hugo 
Kauffmann  ( Ber .,  1922,  55,  [2?],  1967 — 1968). — In  reply  to 
Hantzsch  (this  vol.,  i,  24),  the  author  maintains  his  priority  in 
the  formulation  of  the  triphenylmethane  dyes  and  other  halochromic 
compounds  as  complex  salts.  His  formulation  of  carboxylic  acids 
antedates  that  of  Hantzsch  by  six  years.  H.  W. 

The  Nature  of  Carbonium  Salts.  A.  Hantzsch  (Ber.,  1922, 
55,  [2?],  2043—2048). — A  reply  to  the  criticisms  of  Fierz  (this  vol., 
i,  445),  Kehrmann  (this  vol.,  i,  331)  and  Dilthey  (this  vol.,  i,  668) 
(cf.  Hantzsch,  this  vol.,  i,  24).  H.  W. 

The  Fluor ene  Series.  VII.  Dibenzofulvene.  A.  Sieglitz 
and  H.  Jasso y  (Ber.,  1922,  55,  [2?],  2032 — 2040). — Attempts  to 
transform  fluorenyl-9-methylurethane,  CH(C6H4)2,CH2*NH‘C02Et, 
into  fluorenyl-9-methylamine  have  met  with  considerable  difficulty 
(cf.  A.,  1921,  i,  791),  and  the  further  conversion  of  the  latter  by 
Hofmann’s  degradation  into  dibenzofulvene,  C(C6H4)2!CH2,  ap¬ 
peared  not  to  be  realisable.  Unexpectedly,  it  is  now  found  that 
the  urethane  can  be  converted  directly  into  the  desired  hydro¬ 
carbon  in  small  yield. 

Dibenzofulvene  is  prepared  by  the  distillation  of  fluorenyl-9- 
methylure thane  with  calcium  oxide  in  a  current  of  hydrogen  under 
20 — 30  mm.  pressure.  It  crystallises  in  long,  colourless  needles, 
m.  p.  46 — 48°  (51°  was  observed  on  one  occasion).  In  substance 
and  in  solution  it  becomes  rapidly  converted  into  amorphous 
products  of  high  melting  point.  It  is  oxidised  to  fluorenone. 
The  corresponding  picrate,  stable,  orange-red  crystals,  and  a 
colourless,  resinous,  polymeric  dibenzofulvene,  m.  p.  290°  after 
softening  at  255°,  are  described. 

Attempts  to  prepare  2  :  7-dibromodibenzofulvene  by  an  analogous 
method  were  unsuccessful;  the  following  series  of  substances  was 
incidentally  prepared.  Ethyl  2  :  7 -dibromo-9-hydroxyfluorene-9 - 
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acetate  (annexed  formula),  from  2  : 7-dibromofluorenone,  ethyl 

bromoacetate,  and  zinc,  colourless  leaflets, 

_ /' \  m.  p.  106 — 107°,  which  is  reduced  by  zinc 

Brl  Jk  A  ABr  and  hydrochloric  acid  to  2  :  7-dibromofluor- 

ene-9-acetic  acid.  2  : 1  -Dibromo-9-hydroxy- 

TT+  iluorene-9- acetic  acid.  small,  colourless  needles, 
HO  CH2  C02Et  ^  ^  2Q5_206o  Ethyl  2  .  7-dibromodi- 

benzofulvene-w-earboxylate,  from  the  hydroxy-ester  at  100°/18  mm., 
m.  p.  172 — 173°.  2  :  l-Dibromofluorene-9-acethy  dr  azide ,  colourless 
needles,  m.  p.  247 — 248°,  and  the  corresponding  acetonehydrazone , 
colourless  needles,  m.  p.  234—235°,  and  benzaldehydehydrazone , 
colourless  needles,  m.  p.  256—257°.  2  : 7 -Dibromofluorenyl-9- 

methylur ethane,  colourless  needles,  m.  p.  191 — 192°.  The  latter 
when  distilled  with  calcium  oxide  did  not  appear  to  yield  the 
corresponding  amine  or  unsaturated  hydrocarbon. 

In  a  further  series  of  experiments,  2  :  7-dibromofluorenone  was 


converted  by  magnesium  and  methyl  iodide  in  the  presence 
of  ether  into  2  :  l-dibromo-9 -hydroxy -9 -methylfluorene,  colourless 
prisms,  m.  p.  162 — 163°,  which  was  transformed  by  concentrated 
hydrochloric  acid  in  the  presence  of  glacial  acetic  acid  into  9 -chloro- 
2  : 1  -dibromo-9-methylfluorene,  slender,  colourless  needles,  m.  p. 
182 — 183°.  The  latter  gave  2  :  7-dibromo-9-methylfluorene  when 
distilled  under  diminished  pressure,  but  was  rapidly  converted  in 
boiling  glacial  acetic  acid  into  2  :  7 -dibromodibenzofulvene,  slender, 
colourless  needles,  m.  p.  205 — 206°,  which  may  be  preserved 
unchanged  for  some  days  in  a  vacuum.  It  did  not  appear  to 
yield  a  picrate.  In  a  similar  manner,  2  :  7 -dibromo-9 -hydroxy -9- 
ethylfiuorene ,  colourless  rodlets  or  coarse  prisms,  m.  p.  133 — 134°, 
was  transformed  successively  into  9-chloro-2  :  7 -dibromo-9-ethyl- 
fluorene ,  colourless,  lustrous  needles,  m.  p.  171°,  and  2  : 7-dibromo- 
m-methyldibenzofulvene,  C(C6H3Br)2!CHMe,  colourless,  woolly  needles, 
m.  p.  130 — 131°,  which  can  be  preserved  indefinitely.  2:7- 
Dibromo-9 -hydroxy -9 -n-propyliluorene  crystallises  in  small,  colourless 
plates,  m.  p.  150 — 151°. 

2  :  7 -  Dibromo-9 -hy  dr  oxyfluorene,  colourless  needles,  m.  p.  168°,  is 
prepared  by  the  reduction  of  2  :  7-dibromofluorenone  by  aluminium 
amalgam  in  the  presence  of  moist  ether. 

2  :  7-Dibromofluorene,  which  has  been  shown  previously  (Sieglitz, 
A.,  1920,  i,  605)  to  be  an  excellent  reagent  for  a  series  of  aromatic 
acids,  can  also  condense  readily  with  aldehyde  acids.  Thus,  with 
o-phthalaldehydic  acid  it  yields  2  :  7 -dibromo-9-benzylidenefluorene - 
2’ -carboxylic  acid ,  small,  yellow  needles,  m.  p.  224°  after  softening 
at  218°  ( ethyl  ester,  matted,  yellow  needles,  m.  p.  140°),  and  with 
opianic  acid  it  gives  2  :  7 -dibromo-9  :  3'  :  4 ' -dimethoxybenzylidene- 
fluorene-T -carboxylic  acid ,  dull  yellow,  microscopic  rodlets,  m.  p. 
249 — 250°  after  previous  softening  ( ethyl  ester,  large,  dark  yellow 
crystals,  m.  p.  135°;  corresponding  dihydro-e ster,  colourless  needles, 
m.  p.  90°).  H.  W. 


Chlorination  oi  p-Iododimethylaniline .  Georg  Sachs  and 
Ludwig  Leopold  ( Monatsh .,  43, 1922,  49 — 53). — Direct  chlorination 
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of  p-iododimethylaniline  in  chloroform  solution  at  — 12°  yields 
o-chlorodimethylaniline-p-iododichloride  hydrochloride ,  a  yellow, 
amorphous  powder,  decomp.  78 — 85°,  which,  on  reduction  by 
hydrogen  sulphide,  gives  o-chloro-p-iododimethylaniline,  b.  p.  159 — 
161°/18  mm.,  276- — 278°/760  mm.  (partial  decomposition).  More 
vigorous  reduction  of  the  iododi chloride  with  zinc  dust  and  hydro¬ 
chloric  acid  gives  o-chlorodimethylaniline.  C.  K.  I. 

Preparation  of  iV-Nitroso-derivatives  of  Secondary  Amines. 

Erich  Schmidt  and  Heinrich  Fischer  (D.R.-P.  343249;  from 
Chem.  Zentr .,  1922,  ii,  202;  cf.  A.,  1920,  i,  727— 728).— Tetra- 
nitromethane  is  allowed  to  react  with  a  boiling  alcoholic  solution 
of  pyridine  and  a  tertiary  amine.  o-Tolyhnethylnitrosoamine  is 
prepared  from  o-tolyldimethylamine,  diethylnitrosoamine  from 
triethylamine,  and  diphenylnitrosoamine  from  diphenylmethyl- 
amine.  Diphenylnitrosoamine  forms  light  yellow  crystals,  m.  p. 
66*5°.  Nitroform,  obtained  as  a  by-product,  may  be  reconverted 
into  tetranitromethane.  G.  W.  R. 

Optically  Active  Amine  Oxides.  Ill  (ii i).  Benzylmethyl- 
ethylamine  Oxide.  J.  Meisenheimer  and  Artur  Lohsner 
(Annalen,  1922,  428,  278 — 285). — Benzylmethylethylamine  oxide 
has  been  resolved  by  means  of  its  d-bromocamphorsulphonates. 

Benzylmethylethylamine ,  prepared  from  methylethylamine  and 
benzyl  chloride,  has  b.  p.  85 — 87°/10  mm.,  forms  a  picrate ,  m.  p. 
113°,  and  an  oxide ,  which  gives  a  dl -picrate,  m.  p.  106 — 107°. 
1  -Benzylmethylethylhydroxylammonium  d-bromocamphorsulphonate 
has  m.  p.  149 — 151°,  and  yields  a  1  -picrate,  m.  p.  100 — 101°, 
[a]D  —0-25°.  d -Benzylmethylethylhydroxylammonium,  d-bromocam¬ 
phorsulphonate  has  m.  p.  141 — 143°,  and  gives  a  d -picrate,  m.  p. 
101—103°,  [a]D  +0-25°  (cf.  this  vol.,  i,  813).  C.  K.  I. 

1  : 8-Naphthasultam-4-sulphonic  Acid  and  certain  of  its 
Derivatives.  W.  Konig  and  J.  Keil  (Rer.,  1922,  55,  [R], 
2149 — 2155). — The  preparation  of  1  :  8-naphthasultam-4-sulphonic 
acid  and  several  of  its  derivatives  is  described.  The  sulphonic 
acid  and  its  anilide  are  much  less  reactive  towards  diazo-compounds 
than  the  unsubstituted  naphthasultam  or  a-naphthol-4-sulphonic 
acid.  The  tendency  towards  the  formation  of  o-sulphamino- 
dyes  is  considerably  less  than  towards  the  formation  of  the 
analogous  p-derivatives  and  very  much  less  than  towards  the 
production  of  o-hydroxyazo-dyes. 

1  :  S-NaphthasultamA-sulphonic  acid ,  pale  pink  needles  which 
are  very  freely  soluble  in  water,  is  obtained  by  the  action  of 
phosphoryl  chloride  on  potassium  a-naphthylamine-4  : 8-disul- 
phonate  at  145°  or  by  the  action  of  sulphuric  acid  monohydrate 
on  1  :  8 -naphthasultam  alone  or  in  the  presence  of  glacial  acetic 

.8°2 

acid.  The  primary  potassium  salt,  SO3K*C10H5\-^jj  ,  almost 
colourless  prisms  (  +  1*5H20);  secondary  potassium  salt, 

SO3K-C10H6<^k2, 
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intensely  yellow  crystals  with  green  fluorescence  (+H20) ;  secondary 
barium  salt,  C10H5O5NS2Ba,4H2O,  and  secondary  calcium  salt, 
C10H5O5NS2Ca,H2O,  are  described.  1  :  8 -Naphthasultam-4:- sulphonyl 
chloride  crystallises  in  small,  almost  colourless  leaflets,  decomp, 
above  185°.  The  corresponding  anilide  forms  colourless  plates, 
decomp,  above  230°,  whilst  the  oL-naphthalide  crystallises  in  pale 
brown  leaflets,  m.  p.  about  240°  (decomp.).  Secondary  potassium 
naphthasultam-4-sulphonate  couples  very  slowly  with  p-nitro- 
benzenediazo  hydroxide  solution  with  the  formation  of  2-p '-nitro- 
benzeneazo-1 : 8-naphthasultam-4:-sulphonic  acid ,  long  needles,  decomp. 
280°  (the  potassium  salt  is  described).  2-o r -Methoxybenzeneazo- 
1  :  & -naphthasultam-4:- sulphonic  acid  crystallises  in  dark  violet  leaflets 
wdiich  have  no  distinct  melting  point  (the  potassium  salt  is  described). 

H.  W. 

a-l-Naphthylethylamine.  E.  Samuelsson  ( Svensk  Kem. 
Tidskr .,  1922,  34,  7 — 9). — Naphthyl  methyl  ketones  were  prepared 
in  75%  yield  by  the  Friedel-Crafts’  reaction ;  from  50  to  70%  of 
the  substance  consisted  of  the  a-isomeride,  regardless  of  the  tem¬ 
perature  of  preparation  (0 — 50°).  In  no  case  was  the  product 
the  pure  a-compound,  but  when  the  reaction  took  place  in  nitro¬ 
benzene,  the  pure  (3-form  was  obtained.  a-Naphthyl  methyl 
ketoxime  has  m.  p.  135°,  and  appears  to  exist  in  isomeric  forms 
(cf.  Betti  and  Poccianti,  A.,  1914,  i,  550).  a-Naphthylethylamine 
is  a  colourless  liquid,  b.  p.  153°,  d19  1*063;  the  (3-isomeride  is  a 
colourless  liquid,  b.  p.  157°.  Resolution  of  the  a-isomeride  was 
effected  by  means  of  camphoric  acid.  The  d-form  was  not 
obtained  pure;  the  Z-form  had  [ajg  — 80*8°;  and  in  ethyl  alcohol 
[«]d  —62*5°.  The  hydrochloride  and  oxalate  were  prepared. 

Chemical  Abstracts. 

The  2-Hydroxy-l-arylnaphthylamines.  A.  Wahl  and  R. 
Lantz  (Compt.  rend.,  1922,  175,  171—174). — The  halogen  atoms 
in  a-chloro-  and  a~bromo-(3-naphthol  react  readily  with  aromatic 
amines  with  the  formation  of  hydroxy arylnaphthylamines.  These 
are  crystalline  substances,  insoluble  in  water,  soluble  in  alkali 
hydroxides,  and  forming  crystalline  hydrochlorides,  which  are 
dissociated  by  water.  $-Hy  droxy phenyl- oi-naphthylamine  was 
obtained  by  boiling  a-chloro-  or  a-bromo-(3-naphthol  with  aniline. 
It  forms  white  needles,  m.  p.  155 — 156°.  (3- Hydroxy -<x-o-tolyl- 

naphthylamine ,  m.  p.  114 — 115°,  $ -hydroxy -oL-p-tolylnaphthylaminc, 
white  prisms,  m.  p.  138 — 139°,  $-hydroxy-(x.-o-anisylnaphthylamine , 
white  needles,  m.  p.  110°,  and  ^-hydroxy -a- (o-methoxy-vo-tolyl) - 
naphthylamine ,  white  needles,  m.  p.  118°,  were  also  prepared  in 
a  similar  way.  The  methyl  ethers  of  hydroxyphenylnaphthylamine 
and  hydroxy-^ -tolylnaphthylamine  are  also  described.  The  former 
forms  white  prisms,  m.  p.  82 — 83°,  and  the  latter,  needles,  m.  p. 
94®.  G.  F.  M. 

Preparation  of  1  -Arylammo-4-hydr  oxynaphthalenes . 

Kalle  &  Co.,  Akt.-Ges.  (D.R.-P.  343057 ;  from  Chem.  Zentr., 
1922,  ii,  145). — 1  : 4-Dihydroxy-  or  l-amino-4-hydroxynaphthalene 
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is  heated  with  aromatic  amino-compounds.  1- Amino- 4 -hydroxy- 
naphthalene  or  its  hydrochloride,  heated  at  180°  with  aniline, 
gives  l-anilinoA-hydroxynaphthalene ;  this  forms  colourless  crystals, 
m.  p.  92°.  When  dissolved  in  dilute  sodium  hydroxide  solution 
and  exposed  to  air  naphthaquinoneanil  (Euler,  A.,  1906,  i,  369) 
separates.  The  hydrochloride  forms  colourless  prisms.  The  methyl 
ether ,  C10H16(OMe)*NHPh,  crystallises  in  platelets,  m.  p.  139°. 
1- op- DichloroanilinoA-hydroxy naphthalene,  prepared  from  1  :  4-di- 
hydroxynaphthalene  and  2  : 4-dichloro-l-aminobenzene,  forms 
colourless  needles,  m.  p.  73°.  1-p-ChloroanilinoA-hydroxynaphthalene 
(from  p-chloroaniline)  has  m.  p.  96°.  1-p-ToluidinoA-hydroxy - 
naphthalene ,  m.  p.  109°,  is  prepared  from  p-toluidine.  1  -Anilino- 
4:-hy  dr  oxy  naphthalene-2- carboxylic  acid  (from  anthranilic  acid)  has 
m.  p.  247 — 249°.  When  benzidine  is  heated  with  1  :  4-dihydroxy- 
naphthalene,  it  gives  4-ammo- 1  :  4 f -hydroxynaphthylaminodiphenyl. 
The  products  are  used  in  the  preparation  of  colouring  matters. 
By  the  oxidation  of  their  alkaline  solutions  coloured  compounds 
of  the  quinoneanil  type  are  formed.  G.  W.  R. 

Preparation  of  a  Derivative  of  2-Amino-5-hydroxynaphth- 
alene-7-sulphonic  Acid.  Kalle  &  Co.,  Akt.-Ges.  (D.R.-P. 
342733;  from  Chem.  Zentr.,  1922,  ii,  202 — 203). — 2-Amino-5- 
hydroxynaphthalene-7-sulphonic  acid  (2  mols.)  is  heated  with 
p-phenylenediamine  (1  mol.)  in  the  presence  of  sodium  hydrogen 
sulphite.  For  example,  by  heating  at  105°  in  the  presence  of  sodium 
hydrogen  sulphite  and  sodium  hydroxide  for  twelve  hours  and 
cooling,  crystalline  condensation  products  separate  which  are  freed 
from  sodium  hydrogen  sulphite  by  heating  with  hydrochloric  acid. 
1  :  k-Di(5f -hydroxy -1' -sulpho-2' -naphthylamino)benzene  is  formed  with 
elimination  of  ammonia.  This  compound  differs  from  2-4'- 
aminophenylamino-5-hydroxynaphthalene-7-sulphonic  acid  in  that 
it  does  not  form  a  crystalline  sodium  salt  or  give  a  coloration  with 
a  nitrite  and  alkaline  resorcinol  solution.  G.  W.  R. 

Auto-oxidation.  Anti-oxygens,  and  Various  Phenomena 
Related  Thereto.  II.  Charles  Moureu  and  Charles 
Dttfraisse  (Compt.  rend.,  1922,  175,  127 — 132). — As  previously 
recorded  (this  vol.,  i,  250),  the  auto- oxidation  of  many  substances 
is  checked  by  the  presence  of  traces  of  certain  compounds,  notably 
phenols,  to  which  the  name  anti- oxygens  was  given.  Quantitative 
experiments  have  now  been  made  to  compare  the  inhibitive  effect 
of  proportions  of  phenols  varying  from  1  in  10  to  1  in  1,000,000 
on  the  rate  of  the  absorption  of  oxygen  by  acraldehyde.  The 
measurements  were  made  by  observing  the  rate  of  the  ascension 
of  the  mercury  column  in  barometer  tubes  charged  with  the 
reagents,  and  comparing  with  a  control  containing  only  acr¬ 
aldehyde  and  oxygen.  Quinol  was  the  most  effective  phenol  in 
suppressing  auto -oxidation,  as  little  as  1  in  100,000  having  a 
very  marked  effect.  Slightly  less  active  were  pyrogallol  and 
catechol,  followed  by  resorcinol  and  1:3: 4-trihydroxybenzene. 
At  a  concentration  of  1  in  400,  phloroglucinol  has  a  maximum 
retarding  effect,  but  at  certain  concentrations  it  actually  accelerates 
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oxidation.  Attention  is  directed  to  various  well-known  phenomena 
which  may  be  attributed  to  anti-oxygens,  for  example,  to  the 
action  of  sulphurous  gases  in  preventing  the  luminescence  of 
phosphorus  in  dilute  oxygen,  the  action  of  benzyl  alcohol,  glycerol, 
phenol,  etc.,  in  retarding  the  oxidation  of  sulphite  solutions,  the 
prevention  of  the  oxidation  of  synthetic  caoutchouc  by  phenols, 
the  improved  keeping  property  of  essential  oils  as  such,  compared 
with  that  of  the  auto-oxidisable  substances  they  contain,  when 
isolated  in  a  pure  condition,  etc.  G.  F.  M. 

Chemistry  of  Terpenes,  Phytosterols,  and  Resins.  I. 
Extraction  of  Amyrin.  K.  Alb.  Vesterberg  ( Annalen ,  1922, 
428,  243 — 246). — Historical  and  bibliographical.  C.  K.  I. 

Chemistry  of  Terpenes,  Phytosterols,  and  Resins.  II. 
Separation  of  a-  and  (3-Amyrin.  Preparation  of  a-Amyrilene. 

K.  Alb.  Vesterberg  and  S.  Westerlind  ( Annalen ,  1922,  428, 
247 — 251). — Details  are  given  for  the  preparation  of  crude  amyrin, 
C30H49.GH,  for  its  separation  into  a-  and  (3-amyrin  by  fractional 
crystallisation  of  the  benzoates,  and  for  the  preparation  of 
a-amyrilene,  C30H48,  by  the  action  of  phosphorus  pentachloride 
on  a-amyrin.  C.  K.  I. 

The  Reduction  of  some  Aromatic  Compounds  by  means 
of  Sodium  and  Absolute  Alcohol.  Herv£  de  Pommereau 
[Bull.  Soc.  chim .,  1922,  33,  689—697;  cf.  A.,  1921,  i,  567; 
Bouveault  and  Blanc,  A.,  1903,  i,  673). — As  a  result  of  the  reduc¬ 
tion  of  ethyl  benzoate,  benzyl  alcohol,  benzaldehyde,  nitrobenzene, 
ethyl  a-naphthoate  and  a-naphtliylcarbinol  in  order  to  study  the 
effect  of  substituents  in  the  ring  on  the  reaction,  the  author  shows 
that  the  benzene  ring  is  easily  reduced  to  hexahydrogenated  de¬ 
rivatives  when  it  is  directly  united  to  a  carboxyl  group,  and  that 
when  that  group  is  esterified  the  reduction  is  incomplete,  some 
tetrahydrogenated  compounds  being  produced.  On  the  other 
hand,  reduction  of  naphthalene  derivatives  takes  place  readily,  as 
does  that  of  a  primary  alcohol  group  directly  attached  to  the 
aromatic  nucleus.  The  following  have  been  prepared  :  tetra- 
hydrobenzyl  alcohol  is  a  colourless  liquid,  b.  p.  188°/760  mm.; 
a-naphthyl  acetate  has  b.  p.  175°/18  mm. ;  di-a-naphthyl  ether 
forms  small,  white  crystals,  m.p.H8°.  H.J.E. 

The  Decomposition  of  Proteinogenous  Cholines  into 
Alcohols  of  the  Cinnamyl  Alcohol  Type.  P.  Karrer  and 
E.  Horlacher  (Helv.  Chim .  Acta ,  1922,  5,  571 — 575). — The  de¬ 
composition  of  the  proteinogenous  cholines  containing  an  aromatic 
nucleus  in  the  (3-position  to  the  ammonium  group  (cf.  A.,  1921, 
i,  228,  and  this  vol.,  i,  813)  proceeds  with  formation  of  an  alcohol 
of  the  cinnamyl  type  and  trimethvlamine.  The  course  of  the 
reaction  is  different,  therefore,  from  the  decomposition  of  ordinary 
choline  (Meyer  and  Hopff,  A.,  1921,  i,  851).  Thus  phenylalanine- 
choline  gives,  by  simply  shaking  in  aqueous  solution  with  silver 
oxide,  cinnamyl  alcohol,  whilst  ^-methoxyphenylalaninecholine 
gives  j)-meth0xycirmamyl  alcohol ,  a  pleasant- smelling  substance, 
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m.  p.  73°.  The  reaction  takes  place  by  merely  warming  the  aqueous 
solution  of  the  choline,  the  instability  of  which  is  probably  due  to 
the  aromatic  nucleus  in  the  (3-position  to  the  ammonium  group.  It 
is  significant  that  the  naturally  occurring  alcohols  of  the  type,  such 
as  cinnamyl  alcohol  itself,  coniferyl  alcohol,  and  syrengenin,  are 
all  closely  related  to  the  naturally  occurring  amino- acids,  from 
which  they  may  be  formed  through  the  cholines.  Fresh  support 
is  thus  given  to  the  hypothesis  of  choline  formation  in  the  plant 
organism.  E.  H.  R. 

Identity  of  Xanthosterol  with  Lupeol.  A.  J.  Ultee  [Bull. 
Jardin  Bot.  Buitenzorgy  1922,  [iii],  4,  315;  cf.  Dieterle^  this  vol., 
i,  652). — The  phytosterol  isolated  by  Dieterle  (A.,  1920,  i,  42) 
from  Xanthoxylon  Budrunga  has  been  re- obtained,  and  proves  to 
be  identical  with  lupeol  as  already  suggested  by  Goodson  (A.,  1921, 
i,  488). 

Oestling’s  phytosterol  ( Ber .  Deut.  Pharm.  Ges.,  1914,  24,  308) 
from  Fagara  xanthoxyloides ,  Lam.  (X.  senegalense,  DC.)  is  also 
lupeol. 

Bromotrinitromethane.  I.  Erich  Schmidt,  Walter 
Bartholom£,  and  Alfred  Lubke  (Ber.,  1922,  55,  [£],  2099 — 
2107). — The  bromine  atom  can  be  introduced  into  the  aromatic 
nucleus  of  certain  compounds,  for  example,  dimethyl-o(or  m-)- 
toluidine  by  the  action  of  an  alcoholic  solution  of  bromotrinitro¬ 
methane.  Addition  of  alkyl  hypobromite  at  the  olefinic  bond  is 
effected  by  the  action  of  bromotrinitromethane  on  a  series  of 
unsaturated  substances  in  the  presence  of  the  requisite  alcohol  : 

— CH:CH— +R-OH+ 0<^q\  =— CH(OR)-CHBr— +CH(N0o)a. 

In  general,  the  solution  of  one  molecular  proportion  of  bromotri¬ 
nitromethane  is  added  gradually  to  a  molecular  proportion  of  the 
unsaturated  compound  dissolved  in  the  same  solvent ;  the  mixture 
is  preserved  in  ice  water  or  if  necessary  heated  under  a  reflux 
condenser  until  the  smell  of  bromotrinitromethane  disappears, 
after  which  it  is  poured  into  water  and  extracted  with  ether  after 
addition  of  saturated  sodium  chloride  solution.  The  ethereal 
solution  is  subjected  to  protracted  mechanical  agitation  with 
sodium  hydroxide  solution  (15%)  and  twice  subsequently  with 
potassium  hydroxide  solution  (15%),  to  which  ultimately  a  yellow 
colour  must  not  be  imparted;  it  is  then  washed  with  water,  and 
dried  over  sodium  sulphate,  after  which  the  desired  product  is 
isolated  by  distillation  under  diminished  pressure.  (A  second 
method  of  operating  in  the  presence  of  pyridine  will  be  described 
subsequently.) 

The  following  compounds  have  been  prepared .  In  so  far  as  they 
have  been  described  previously  their  constitution  is  known,  but 
otherwise  more  attention  has  been  directed  to  the  applicability  of 
the  reaction  than  to  the  precise  constitution  of  the  products  : 
[3-Bromo-a-methoxypropylbenzene  (from  propenylbenzene),  a  colour¬ 
less  liquid,  b.  p.  110 — 111°/12  mm.  fi-Bromo-a-ethoxypropylbenzene, 
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a  colourless  liquid,  b.  p.  119 — 120°/13  mm.  o -M  ethoxy -$-bromo- 
QL-methoxypropylbenzene ,  OMe*C6H4*CH(OMe)'CHBrMe,  an  almost 
colourless  liquid,  b.  p.  100°/0*2  mm.  o-M ethoxy -fi-bromo-ct-allyl- 
oxypropylbenzene ,  0Me,C6H4,CH(0*C3H5)*CHBrMe,  a  pale  yellow 
liquid,  b.  p.  113°/0*33  mm.  p-M  ethoxy -$-bromo- cn-methoxypropyl- 
benzene,  an  almost  colourless  liquid,  b.  p.  105°/0-21  mm. ;  108°/0*31 
mm.  p-Jf ethoxy -fi-bromo-oi-etJioxypropylbenzene,  b.  p.  110 — 
112°/0-21  mm.  p-M  ethoxy -$-bromo-vL-allyloxypropylbenzene,  a  pale 
yellow  liquid,  b.  p.  126 — 127°/0*3  mm.  3  :  4 -Meihylenedioxy- 
$-bromo-ot-methoxypropylbenzene ,  a  pale  yellow  liquid,  b.  p.  108 — 
110°/0-14  mm.  3  :  4:-Methylenedioxy-$-bromo-<yL-ethoxypropylbenzene, 
b.  p.  119 — 120°/0-2  mm.  (if  light  petroleum  or  glacial  acetic  acid  is 
used  as  solvent,  an  unstable  additive  product ,  CjjHjQOgNgBr,  of 
fsosafrole  and  bromotrinitromethane  is  obtained;  it  has  decomp. 
100 — 101°).  Bromocyclohexyl  methyl  ether  (from  cycZohexene),  a 
colourless  liquid,  b.  p.  78 — 79°/12  mm.;  n™  1*4910,  dj8  1*3400. 
Bromocyclohexyl  ethyl  ether ,  a  colourless  liquid,  b.  p.  84 — 85° /10  mm., 
n}8)  1  •4818,  d\8  1-2751.  Bromocyclohexyl  allyl  ether ,  a  colourless 
liquid,  b.  p.  100 — 101°/11  mm.  Bromomethoxy-p-menthan-S-ol 
(from  terpineol),  an  almost  colourless  liquid,  b.  p.  110 — 1 1 1°/0-42 
mm.  Dibromodimethoxy-p-menthane  (from  Mimonene),  an  almost 
colourless  liquid,  b.  p.  136°/0*3  mm.  Methyl  bromomethoxy  stearate, 
b.  p.  192°/0*37  mm.  Bromomethoxytetrahydronaphthalene  (from 
A1-dihydronaphthalene),  a  colourless  liquid,  b.  p.  101°/0*31  mm. 
Bromomethoxytetrahydronaphthalene  (from  A2-dihydronaphthalene ) , 
a  colourless  liquid,  b.  p.  115°/0*8  mm.  H.  W. 

Reaction  of  Carbonyl  Chloride  with  Benzene  and  m-Xylene 
in  the  Presence  of  Aluminium  Chloride.  Robert  E.  Wilson 
and  Everett  W.  Fuller  ( J .  Ind.  Eng.  Chem.,  1922,  14,  406 — 
409). — Carbonyl  chloride  reacts  with  benzene  in  the  presence  of 
anhydrous  aluminium  chloride,  yielding  benzoyl  chloride  and 
benzophenone,  but  no  trace  of  anthraquinone  is  produced.  The 
reaction  takes  place  in  two  stages  with  the  intermediate  formation 
of  the  compound  C6H5*C0C1,A1C13,  which  can  be  hydrolysed  to 
give  benzoic  acid ;  this  compound  then  reacts  rapidly  with  a  further 
quantity  of  benzene,  and  the  final  product  is  almost  entirely  benzo¬ 
phenone,  irrespective  of  change  of  temperature,  method  of  mixing, 
ratio  of  reactive  substances,  etc.  When  carbon  disulphide  is  used 
as  a  diluent  a  large  proportion  of  the  product  can  be  obtained  as 
benzoic  acid;  this  seems  to  be  due  to  the  slight  solubility  of  the 
intermediate  compound  in  the  carbon  disulphide,  so  that  it  is 
removed  before  it  can  react  with  more  benzene.  Reaction  between 
carbonyl  chloride  and  m-xylene  yields  a  dixylyl  ketone  having  at 
least  two  of  the  methyl  groups  in  the  ortho -position  to  the  carbonyl 
group ;  attempts  to  convert  this  ketone  by  oxidation  into  a  deriv¬ 
ative  of  anthraquinone  have,  so  far,  not  been  successful. 

W.  P.  S. 

Preparation  of  n-Butyl  p-Aminobenzoate.  Societe 
Chimique  des  Usines  du  Rhone  (Swiss  Pat.  90590;  from  Chem. 
Zentr.,  1922,  ii,  202). — p-Aminobenzoic  acid  is  esterified  with 
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n-butyl  alcohol,  for  example  in  the  presence  of  hydrogen  chloride, 
and  heated.  On  cooling,  the  hydrochloride  of  the  ester  crystallises. 
By  addition  of  alkali  hydroxide  to  an  aqueous  solution,  the  free 
n-butyl  p-aminobenzoate  is  precipitated.  It  has  m.  p.  59°,  b.  p. 
173—17478  mm.  (cf.  A.,  1921,  i,  26).  G.  W.  R, 

y-Dibutylaminopropyl  p-Aminobenzoate.  0.  Kamm  and 
R.  Adams  (Can.  Pat.  217486). — p-Nitrobenzoyl  chloride  dissolved 
in  benzene  and  y-dibutylaminopropyl  alcohol  are  heated  and  the 
reaction  mixture  is  shaken  with  excess  of  tin  and  hydrochloric 
acid  at  a  temperature  maintained  at  50°.  The  mixture  is  diluted 
and  the  tin  removed  with  hydrogen  sulphide.  When  the  aqueous 
layer  is  made  alkaline,  y-dibutylaminopropyl  p-aminobenzoate  (a 
local  anaesthetic)  is  precipitated.  Chemical  Abstracts. 

Preparation  of  Benzyl  p-Aminobenzoate.  Society  for 
Chemical  Industry  in  Basle  (Swiss  Pat.  90587  ;  from  Chem. 
Zentr 1922,  ii,  202). — Compounds  containing  a  p-nitrobenzoyl 
group  are  benzylated  and  the  resulting  benzyl  p-nitrobenzoate  is 
reduced.  For  example,  dry  hydrogen  chloride  is  passed  into  a 
benzyl  alcoholic  solution  of  p-nitrobenzoic  acid,  or  p-nitrobenzoates 
are  warmed  with  benzyl  chloride  in  aqueous  solution,  or  p-nitro- 
benzoyl  chloride  is  heated  with  benzyl  alcohol  under  a  reflux  con¬ 
denser.  Benzyl  p-nitrobenzoate  is  crystalline.  It  gives,  by  reduc¬ 
tion  with  iron  and  dilute  hydrochloric  acid,  benzyl  p-aminobenzoate 
(cf.  Shonle  and  Row,  A.,  1921,  i,  341),  which  forms  white  needles, 
m.  p.  90°,  and  acts  as  a  local  anaesthetic.  G.  W.  R. 

The  Reduction  of  Ethyl  oc-N  aphthylacetate  and  the 
a-N aphthylethanols  by  Sodium  and  Absolute  Alcohol.  Herve 
de  Pommereau  (Compt.  rend.,  1922,  175,  105 — 106). — Ethyl 
a-naphthylacetate  on  reduction  with  sodium  in  absolute  alcohol 
yielded  two  products,  namely,  tetrahydronaphthylethanol, 

C10H11‘CH2*Cn2-GH, 

b.  p.  187°/25  mm.,  giving  a  phenylur ethane,  m.  p.  91°,  and  ethyl 
tetrahydronaphthylacetate,  from  which  the  free  acid ,  m.  p.  131°, 
was  prepared.  Primary  a-naphthylethanol,  when  similarly  re¬ 
duced,  gave  a‘  dihydronaphthylethanol,  C10H9*CH2*CH2*OH,  b.  p. 
190722  mm.,  giving  a  phenylur  ethane,  m.  p.  106°,  and  secondary 
a-naphthylethanol  gave  ethyldihydronaphthalene,  b.  p.  240°/760  mm. 

W.  G. 

Fission  of  aa-Diphenylethyl-p-urethane.  A.  Sieglitz  (Ber., 
1922,  55,  [R],  2040 — 2042). — The  unexpected,  direct  conversion 
of  fluorenyl-9-methylurethane  into  dibenzofulvene  (Sieglitz  and 
Jassoy,  this  vol.,  i,  820)  has  led  the  author  to  investigate  the 
behaviour  of  the  closely  similar  aa-diphenylethyl-fJ-urethane  under 
analogous  conditions.  This  substance  gives  the  corresponding 
amine  in  the  usual  manner,  the  unsaturated  hydrocarbon  not 
appearing  to  be  produced. 

[With  Hans  Spitzer.] — Ethyl  |3p-diphenylpropionate  is  con¬ 
verted  by  hydrazine  hydrate  into  the  corresponding  hydrazide, 
colourless,  lustrous  leaflets,  m.  p.  127 — 128°  (anisylidene  compound. 
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colourless  needles,  m.  p.  196°)  which  is  transformed  further  into 
the  azide .  The  latter  is  converted  by  boiling  absolute  ethyl  alcohol 
into  0L0L-diphenylethyl-$ -urethane,  CHPh^CHg'NH’COgEt,  colourless 
needles,  m.  p.  69°  (if  aqueous  alcohol  is  used  diphenylethylcarbamide, 
slender,  colourless  needles,  m.  p.  198°,  is  also  obtained).  The 
urethane  is  decomposed  by  distillation  with  calcium  oxide  under 
12  mm.  pressure  in  an  atmosphere  of  hydrogen  into  p(3-diphenyl- 
ethylamine  (hydrochloride,  m.  p.  253° ;  picraie,  m.  p.  212 — 213°) ; 
the  presence  of  the  hydrocarbon,  CPh2ICH2,  in  the  non- basic 
portion  of  the  distillate  could  not  be  established.  H.  W, 

Effect  of  Attached  Groups  on  the  Ease  of  Formation  of 
the  ct/eloPentane  Ring.  Juan  Pedige  Charles  Chand- 
rasena  and  Christopher  Kelk  Ingold  (T.,  1922,  121,  1552 — 
1555). 

A  New  Example  of  Hemihedral  Forms  not  Conforming 
to  the  Sign  of  the  Optical  Activity.  A.  Duffour  ( Compt . 
rend.,  1922,  175,  109 — 112). — The  author  records  the  case  of  a 
sample  of  abietie  acid  recently  isolated  by  Dupont  from  the  Aleppo 
pine  (cf.  A.,  1921,  i,  510)  the  goniometric  measurements  of  which 
conform  with  those  of  an  abietie  acid  obtained  by  Mach  from  rosin. 
The  specimen  was,  however,  an  enantiomorphic  form,  but  did  not 
show  opposite  optical  activity.  W.  G. 

Abietie  Acid.  A.  Madinaveitia  (Anal.  Fis.  Quim.,  1922,  20, 
183 — 189;  cf.  Sureda  Blanes,  A.,  1915,  i,  493). — The  author’s 
analyses  lend  support  to  the  formula  Cl9H2802  for  abietie  acid. 
The  nucleus  of  the  molecule  must  be  retene,  since  it  is  obtained 
by  the  catalytic  dehydrogenation  of  abietene.  The  result  of 
hydrogenation  of  the  ethylene  linkings  by  the  Willstatter  method 
renders  it  probable  that  the  carboxyl  group  in  abietie  acid  is  linked 
to  a  tertiary  carbon  atom,  and  the  formula 

CHMe2*C — CH2‘  CH>CH:CH*  CH-CH^CHMe^jj 

CH’CH2-CH - C(C02H)— CHg  2 

is  suggested.  G.  W.  R. 

Higher  Terpen©  Compounds.  V.  Conversion  of  Abietie 
Acid  into  Methylretene.  L.  Ruzjcka  and  Jules  Meyer  (Helv. 
Chim.  Acta,  1922,  5,  581 — 593). — When  abietie  acid,  C20H30O2, 
is  heated  with  sulphur  it  is  converted  into  retene  (l-methyl-7- 
fc’sopropylphenanthrene),  C18H18,  dehydrogenation  being  accom¬ 
panied  by  loss  of  a  carboxyl  group  and  another  carbon  atom. 
Abietie  acid  is  probably  therefore  a  methyldecahydroretenecarb- 
oxylic  acid,  and  experiments  have  been  made  with  the  object 
of  determining  the  orientation  of  the  two  groups  removable  by 
sulphur.  The  position  of  the  double  linking  in  abietie  acid  is 
unknown,  but  it  is  found  that  dihydroabietic  acid  also  gives  retene 
when  heated  with  sulphur.  This  practically  excludes  the  possi- 

bility  of  the  grouping  — CH2  in  abietie  acid,  the  alternative 
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combination  for  a  mobile  carbon  atom  being  C— — CH3.  The 

c/ 

methyl  ester  of  abietic  acid  and  the  corresponding  alcohol,  abietinol, 
likewise  give  retene  when  heated  with  sulphur.  When  abietinol 
is  treated  with  phosphorus  pentachloride,  a  new  hydrocarbon, 
(VW  which  may  be  called  methylabietin,  is  obtained  which, 
when  dehydrogenated  with  sulphur,  gives  a  methylretene.  Since 
the  methyl  group  which  has  replaced  the  carboxyl  group  in  abietic 
acid  is  no  longer  removable,  it  is  argued  that  the  carboxyl  group 
is  not  attached  to  a  tertiary  carbon  atom  of  the  phenanthrene 
nucleus.  Methylretene  is  oxidised  by  chromic  acid  to  methyl  - 
retenequinone.  Assuming  that  the  abietic  acid  skeleton  consists, 
like  all  known  mono-  and  sesqui-terpene  compounds,  of  isoprene 
residues  (cf.  this  vol.,  i,  560,  562),  and  taking  into  account  the 
above  facts,  the  only  possible  positions  for  the  carboxyl  and  methyl 
groups  under  discussion  in  the  phenanthrene  nucleus  of  abietic 
acid  are  2  :  12,  3  :  11,.  and  4:11. 

Abietinol ,  C20H32O,  prepared  by  reduction  of  methyl  abietate 
with  sodium  and  alcohol,  has  b.  p.  169 — 172°/0*2  mm.,  d±  1*0305, 
n)]  1*5487.  Dihydroabietinol ,  by  reduction  of  abietinol  with 
hydrogen  in  presence  of  platinum  black,  forms  a  colourless,  viscous 
mass,  b.  p.  169 — 171°/0*5  mm.  Methylabietin ,  C20H30,  is  a  viscous, 
colourless  oil,  b.  p.  147— 152°/0*8  mm.,  d?  0*9750,  n]]  1*54435, 
aD  +56*2°.  It  does  not  form  a  picrate.  Methylretene,  C19H20, 
forms  colourless  leaflets,  m.  p.  79°,  and  gives  an  unstable  picrate. 
Methylretenequinone,  C10H18O2,  crystallises  in  red  leaflets,  m.  p. 
147°,  and  with  o-phenylenediamine  it  gives  a  quinoxaline ,  m.  p. 
165°.  Retene  styphnate  has  m.  p.  142°.  E.  H.  R. 

Preparation  of  o-,  m-,  and  p-Nitrophenoxyacetic  Acids 
and  Various  Nitrotolyloxy acetic  Acids  and  their  Derivatives. 

Thomas  Hosker  Minton  and  Henry  Stephen  (T.,  1922,  121, 
1591—1598). 

The  Nitro-  and  Amino-derivatives  of  o-  and  p-Methoxy- 
benzoic  Acids  and  of  a-  and  p-Methoxynaphthoic  Acids.  Victor 
Froelicher  and  Julius  Berend  Cohen  (T.,  1922,  121,  1652 — 
1660). 

Configuration  of  the  Truxinic  and  Truxillic  Acids.  VI. 

R.  Stoermer  and  F.  Bacher  (Ber.,  1922,  55,  [B],  1860 — 1882). — 
Of  the  six  theoretically  possible  truxinic  acids,  four  (P-,  8-,  £-,  and 
neo-)  have  actually  been  isolated.  The  constitution  IV  has 
definitely  been  assigned  to  ^-truxinic  acid,  since  this  is  the  only 
cis-acid  of  the  series  which  is  resolvable  into  its  optical  antipodes. 
The  p-acid  must  have  the  configuration  I  or  II,  of  which  I  is  the 
more  probable.  Both  formulae  represent  meso -forms  and,  up  to 
the  present,  it  has  not  been  found  possible  to  resolve  the  p-acid 
by  alkaloids.  The  configurations  III,  V,  and  VI  are  available 
for  neo-  and  8- truxinic  acids,  all  of  which  represent  resolvable 
racemic  forms.  Both  acids  have  now  been  resolved  into  their 


ORGANIC  CHEMISTRY. 


i.  831 


optical  antipodes.  The  5-acid  is  closely  related  to  the  {-acid 
(conversion  of  8-acid  into  the  anhydride  or  imide  of  {-acid ;  trans- 


//  COOfi  CQOH  //  COOtt 


formation  of  {-  into  8-acid  in  the  presence  of  pyridine),  so  that 
the  phenyl  groups  must  be  in  the  trans -position  to  one  another 
in  it,  thus  limiting  the  choice  of  the  configuration  to  V  or  VI. 
Similarly,  neotruxinic  acid  is  related  closely  to  the  p-acid,  and 
for  it,  as  a  trans- acid,  only  the  configuration  III  is  available.  The 
same  configurations  have  been  assigned  to  P-,  8-,  and  {-truxinic 
acids  from  considerations  based  on  their  formation  by  the  poly¬ 
merisation  of  the  cinnamic  acids  on  exposure  to  light.  In  the 
authors’  opinion,  the  coincidence  is  accidental,  and  de  Jong’s 
arguments  are  not  founded  on  a  sufficiently  firm  theoretical  basis. 

It  is  remarkable  that  8-  and  neo-truxinic  acids  occur  in  the 
optically  inactive  forms  in  the  crude  mixture  of  acids  in  which 
they  are  united  to  the  optically  active  ecgonine.  The  technical 
treatment  of  the  products  is  not  such  as  would  be  likely  to  cause 
rademisation  of  the  (actually  very  stable)  optically  active  acids. 

In  a  modified  form,  the  possibility  of  fission  into  optically  active 
components  can  be  utilised  in  elucidating  the  configuration  of  the 
truxillic  acids,  for  which  the  following  formulae  are  possible  : 


All  these  are  forms  which  cannot  be  resolved  into  optical  anti¬ 
podes.  If  dissimilarity  is  introduced  into  the  carboxyl  groups 
(by  conversion  of  one  of  them  into  the  ester,  amide,  anilide,  etc.), 
the  forms  1  and  2  become  racemic  and  resolvable,  whereas  3, 
4,  and  5  remain  non -resolvable,  a-  and  y-Truxillic  acid  anilides 
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have  actually  been  resolved  into  their  active  forms,  and  therefore 
must  have  the  configurations  1  and  2.  To  the  y-acid,  which  alone 
yields  its  proper,  stable  anhydride,  the  constitution  2  must  be 
assigned,  thus  leaving  constitution  1  for  the  a- acid. 

Since  e-truxillic  acid  is  converted  by  magnesium  phenyl  bromide 
into  a  ditertiary  alcohol,  OH‘GPh2*C4H4Ph2*CPh2*OH,  which  is 
readily  converted  into  an  oxide  and  by  hydrogen  bromide  into  a 
di bromide  which  can  also  be  formed  from  the  oxide,  it  is  probable 
that  it  is  a  cis-form  and  not,  as  previously  assumed,  a  trans- acid. 

The  theoretical  portion  concludes  with  a  lengthy  reply  to  de 
Jong  (this  vol.,  i,  339)  with  regard  to  the  nomenclature  of  the 
truxillic  and  truxinic  acids. 

A  more  convenient  process  for  the  conversion  of  p-  into  neo- 
truxinic  acid  than  that  used  previously  consists  in  heating  the  p-acid 
with  concentrated  ammonia  solution  at  170 — 190°,  with  water  at 
215°,  or  alone  at  215°.  2J835  Grams  of  the  acid  are  soluble  in 

100  grams  of  glacial  acetic  acid  at  20°.  It  is  converted  quanti¬ 
tatively  by  molten  potassium  hydroxide  into  the  5 -acid  and  by 
acetic  anhydride  at  160°  into  the  p-acid.  The  latter  is  conveniently 
identified  as  the  amidic  acid,  m.  p.  194°.  The  chloride ,  m.  p.  83 — 
84°,  and  dianilide ,  m.  p.  226 — 227°,  of  the  neo- acid  are  described. 
Neotruxinic  acid  can  be  resolved  by  cinchonine  in  alcoholic  solution ; 
the  alkaloidal  salt  of  the  ef-acid  [m.  p.  216 — 217°  (decomp.)]  being 
the  more  sparingly  soluble,  d- Neotruxinic  acid  has  m.  p.  236 — 
237°,  [a]S  +52*63°  in  acetone.  \-N  eotruxinic  acid ,  m.  p.  236 — 
237°,  [a]'g  —53*95°  in  acetone  is  obtained  by  treating  the  acid 
residues  from  the  resolution  of  the  r-acid  by  cinchonine  with 
quinine  in  alcoholic  solution ;  quinine  l-neotruxinate  has  m.  p.  138°. 
The  following  derivatives  of  d-neo truxinic  acid  are  described  : 
chloride ,  m.  p.  103 — 104°,  [a]1^  —*15*98°  in  acetone  solution;  di¬ 
anilide,  m.  p.  226 — 227°,  [a]g  —53*23°  in  acetone;  amide,  m.  p. 
260 — 261°;  ethyl  ester,  slender  needles,  m.  p.  53°,  [a]2D°  +18*33° 
in  acetone;  methyl  ester,  m.  p.  100°,  [ajg  +48*11°  in  acetone. 
J-Neotruxinic  acid  yields  the  following  derivatives  :  methyl  ester, 
m.  p.  100 — 101°,  [a]'g  —51*99°  in  acetone;  ethylamide,  m.  p.  175°, 
Md  +30*30°  in  acetone;  methylamide ,  slender,  matted  needles, 
m.  p.  126 — 127°. 

Ammonium  h-truxinate ,  long,  transparent  prisms,  m.  p.  206 — 208° 
(decomp.)  is  converted  at  215°  into  £-truxinimide,  m.  p.  168°, 
which  is  further  identified  by  its  transformation  into  the  £-amidic 
acid,  m.  p.  222° ;  the  latter  is  re -converted  by  alcoholic  potassium 
hydroxide  into  the  8-acid.  8-Truxinie  acid  can  be  resolved  by 
means  of  cinchonine  in  alcoholic  solution;  cinchonine  l-S-truxinaie 
has  m.  p.  192°.  1  -^-Truxinic  acid,  slender  needles,  m.  p.  158 — 159°, 

[ocjg  —8*3°  in  acetone,  dissolves  in  glacial  acetic  acid  to  the  extent 
of  17*89  parts  in  100  at  20°,  whereas  only  10*38  parts  of  the  r-acid 
dissolve  under  the  same  conditions.  d-8-Truxinic  acid  is  obtained 
from  the  residues  of  the  above  resolution  by  means  of  quinine. 
Quinine  d-S-truxinate,  m.  p.  135°  (decomp.),  is  described,  d-8- 
Truxinic  acid ,  m.  p.  157—158°,  has  [a]g  +8*06°  in  acetone.  The 
following  derivatives  of  dl- 8- truxinic  acid  are  described:  chloride, 
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m.  p.  78°;  diamide ,  colourless  crystals,  m.  p.  224°;  dianilide , 
m.  p.  283° ;  h-truxinalic  acid,  m.  p.  225°.  1  -S-Truxindiamide  has 

m.  p.  206°,  [a]^  +33*5°  in  acetone. 

£-Truxinic  acid  is  converted  by  pyridine  and  water  at  195 — 205° 
into  o-truxinic  acid,  m.  p.  175°.  H.  W. 


o-4'-Hydroxybenzoylbeiizoic  Acid  and  some  of  its  Deriv¬ 
atives.  W.  K.  Orndorfe  and  Louise  Kelley  ( J .  Amer.  Ghem. 
Soc .,  1922,  44,  1518 — 1527). — o-4' -Hydro xybenzoylbenzoic  acid, 
which  in  the  free  condition  probably  has  the  lactonic  constitution, 

IiO*C6H4’^(OH)*^gH4^  cryStallises  in  colourless  plates,  m.  p.  213° 

(gas  evolution).  One  hundred  c.c.  of  water,  ethyl  alcohol  (95%), 
methyl  alcohol,  and  benzene  dissolve,  respectively,  0*0632,  36*00, 
11*58,  and  0*0121  grams  of  the  acid  at  21°.  The  acid  exhibits  an 
abnormal  absorptive  power  towards  dry  gaseous  ammonia,  of 
which  it  takes  up  2*5  molecular  proportions;  when  placed  in  an 
evacuated  desiccator  over  concentrated  sulphuric  acid,  the  product 
loses  ammonia  slowly  and  reaches  a  constant  weight  when  only 
one  molecular  proportion  of  the  gas  remains.  The  ammonium 
salt,  sodium  salt,  C14H904Na,  colourless  needles  (also  +  lEtOH), 
the  barium  salt,  large,  six-sided,  greenish-yellow  crystals,  m.  p.  259° 
(decomp.)  after  softening  at  245°  (dihydrate  and  anhydrous), 
calcium  salt,  small,  pale  yellow,  glistening  needles,  m.  p.  262 — 263° 
(decomp.)  after  softening  at  252°  (dihydrate  and  anhydrous), 
and  zinc  salt,  colourless  crystals,  m.  p.  80 — 81°  (anhydrous  and 

-(-7*5H40),  are  described.  The  diacetate,  |f(CkVc) 

U  vU 


prepared  by  boiling  the  acid  with  acetic  anhydride  and  sodium 
acetate,  has  m.  p.  162 — 163°.  Ethyl  o-4' -hydroxybenzoylbenzoate, 
0H-C6H4*C0’C6H4*C02Et,  colourless  needles,  m.  p.  114 — 115°,  is 
converted  by  dry  gaseous  ammonia  into  the  substance, 

0NH4-C6H4-C0-C?H4-C02Et, 

which,  however,  is  not  stable,  since  it  loses  a  part  of  its  ammonia 
when  preserved  in  a  vacuum  over  sulphuric  acid.  Methyl  o-4f - 
hydroxybenzoylbenzoate,  triclinic  crystals,  m.  p.  149 — 150°,  similarly 
absorbs  between  1  and  1*5  molecular  proportions  of  ammonia, 
forming  a  greenish-yellow  semi-liquid  mass. 

o-3'  :  5' -Dibromo-4' -hydroxybenzoylbenzoic  acid ,  colourless  crystals, 
m.  p.  250°,  is  prepared  by  the  bromination  of  the  parent  acid  in 
glacial  acetic  acid  solution  or  (m.  p.  246 — 248°)  by  the  action 
of  boiling  dilute  sulphuric  acid  on  tetrabromophenolphthaleinoxime. 
o-4' -Hydroxybenzoylbenzoic  acid  phenylhydrazone, 

oh-c6h4-c - c6h4 

N— NPh— CO  ’ 

small,  colourless  needles,  m.  p.  267 — 268°,  is  obtained  by  heating 
the  acid  with  an  excess  of  phenylhydrazine  at  160°. 

Hydroxyphenylphthalide  (cf.  Bistrzycki  and  Oehlert,  A.,  1894, 
i,  600  *,  Meyer,  A.,  1899,  i,  707)  crystallises  in  small,  colourless 
needles,  m.  p.  164 — 165°;  the  corresponding  acetate,  small,  colour  - 
vol.  cxxii.  i.  g  g 
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less  needles,  which  probably  belong  to  the  triclinic  system,  has  m.  p. 
125—126°. 

o-4'-Methoxybenzoylbenzoic  acid  is  prepared  from  phthalic 
anhydride  and  anisole  (m.  p.  141*5 — 142°)  or  from  o-4'-hydroxy- 
benzoylbenzoic  acid,  sodium  hydroxide,  and  methyl  sulphate 
(m.  p.  144 — 145°)  (cf.  Nourrisson,  A.,  1886,  1029;  Meyer  and 
Turnau,  A.,  1909,  i,  710).  The  acid  absorbs  one  and  a  halt  mole¬ 
cular  proportions  of  dry  ammonia  gas;  the  product  when  pre¬ 
served  in  a  vacuum  over  concentrated  sulphuric  acid  ultimately 
retains  one  molecular  porportion.  The  sodium  salt,  small,  colour¬ 
less  needles,  and  the  potassium  salt,  long,  colourless  needles 
(+0*5EtOH),  are  described.  Methyl  o-4'-methoxybenzoylbenzoate, 
prepared  by  the  action  of  sodium  hydroxide  solution  and  methyl 
sulphate  on  o-4'-hydroxybenzoylbenzoic  acid,  has  m.  p.  80 — 81*5° 
(cf.  Meyer  and  Turnau,  loo .  cit.).  H.  W. 

The  Constitution  and  Tautomeric  Equilibrium  of  the 
Two  Phthalic  Acid  Tetrachlorides.  Erwin  Ott  {Bor.,  1922, 
55,  [J5],  2108 — 2125). — The  action  of  phosphorus  pentachloride 
on  ordinary  phthalyl  chloride  at  a  high  temperature  has  been 
shown  by  Vongerichten  (A.,  1880,  473)  to  lead  to  the  formation 
of  two  crystalline  chlorides,  C8H40C14,  which  he  designated  phthalic 

acid  tetrachlorides ;  the  formulae  C6H4<CqqJ2!!>0  and  CCla#CftH4*COCl 

were  proposed  for  the  compounds,  but  these  were  not  allocated 
to  the  individual  substances.  Subsequently,  Claus  and  Hoch  (A., 
1886,  705)  could  only  isolate  the  isomeride  of  higher  melting  point 
(88°)  from  phosphorus  pentachloride  and  phthalic  anhydride;  a 
similar  result  was  obtained  by  Anschutz  and  his  pupils  in  the 
investigation  of  the  action  of  phosphorus  pentachloride  on  phthalyl 
chloride  or  phthalide.  On  account  of  its  behaviour  in  the  presence 
of  aluminium  chloride  and  by  reason  of  the  intermediate  products 
from  phosphorus  pentachloride  and  phthalide,  the  constitution 
CC13*C6H4*C0C1  has  been  assigned  to  the  variety,  m.  p.  88°,  by 
Haller  and  Guyot  (A.,  1895,  i,  376)  and  by  Anschutz,  respectively. 
This  is  now  shown  to  be  incorrect.  The  isomeride  of  lower  melting 
point  reacts  instantaneously  with  aniline  in  suitably  concentrated 
benzene  solution  with  separation  of  aniline  hydrochloride  and 
benzotrichloride-o-carboxyanilide  :  (CC^CgH^COCl  +  2PhNH2  = 
CCl3*C6H4*CO#NHPh+NHaPh,HCl),  whereas  the  substance,  m.  p. 
88°,  reacts  extremely  slowly  and  in  a  different  manner  : 

C  A<oS*>  0 + 6NH2Ph=C6H4<gJ3^1>NPh +4NH2Ph,HCl. 

The  difference  in  the  rates  of  reaction  is  so  great  that  the  process 
can  be  utilised  for  the  estimation  of  the  chloride  of  lower  melting 
point  in  mixtures  containing  the  other  isomeride  also.  For  this 
purpose,  the  almost  quantitatively  precipitated  mixture  of  aniline 
hydrochloride  and  benzotrichloride-o-carboxyanilide  is  collected, 
washed  with  benzene  and  ether,  and  weighed;  the  aniline  hydro¬ 
chloride  is  removed  by  water  and  the  residual  anilide  again  weighed. 

Towards  methyl  alcohol  the  two  chlorides  do  not  exhibit  such 
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marked  difference  in  their  behaviour  as  towards  aniline.  The 
isomeride  of  lower  melting  point  reacts  quantitatively  in  Nj 2- 
solution  in  $  about  six  hours,  in  accordance  with  the  equation 
CCl3-G9H4-C0Cl+Me0H=CCVC6H4-C02Me+HCl.  Under  similar 
conditions,  the  reaction  with  the  lactone  is  complete  in  about 


twenty-four  hours  according  to  the  scheme  C6H4<CqqJ 


2>0+4Me0H 

2 


= C6H4(C02Me)2 + OMea+ 4HC1. 

Confirmation  of  the  constitutions  assigned  to  the  respective 
chlorides  is  found  in  their  absorption  spectra  in  the  ultra-violet. 

Benzotrichloride-o- carboxyl  chloride  reacts  much  less  readily 
with  aniline  or  methyl  alcohol  than  any  1  :  2 -dicarboxyl  chloride 
hitherto  investigated.  The  behaviour  of  benzoyl,  toluoyl, 
and  mono-  and  di-chlorotoluoyl  chlorides  in  this  respect  have 
therefore  been  subjected  to  a  comparative  examination.  Benzoyl 
chloride  reacts  far  less  readily  than  an  aliphatic  acid  chloride  or 
a  true  1  : 2 -dicarboxyl  chloride  (s-o-phthalyl  chloride).  The 
presence  of  a  methyl  group  in  the  ortho -position  causes  a  some¬ 
what  unexpected  and  considerable  increase  in  reactivity.  The 
introduction  of  one  or  two  chlorine  atoms  into  the  methyl  radicle 
does  not  diminish  the  reactivity,  which,  however,  falls  far  below 
that  of  benzoyl  chloride  when  a  third  chlorine  atom  is  introduced. 

A  tautomeric  equilibrium  between  the  two  chlorides  tends  to 
become  established  if  one  of  them  is  molten.  The  position  of  the 
equilibrium  is  a  function  of  the  temperature ;  it  has  been  measured 
at  120°,  220°,  and  286*5°.  It  is  thus  established  that  the  two 
forms  are  mutually  interconvertible  by  alteration  of  temperature, 
and  that  the  lactonic  cannot  be  converted  into  the  acyclic  form 
to  an  extent  greater  than  80%.  The  velocity  of  establishment  of 
equilibrium  is  readily  measurable  at  the  high  temperatures  and 
very  slow  at  lower  temperatures,  and  the  wandering  of  the  heavier 
chlorine  atom  appears  therefore  to  be  a  much  slower  process  than 
that  of  the  hydrogen  atom.  The  nature  of  the  equilibrium  curve 
indicates  that  the  acyclic  chloride  is  incapable  of  existence  at 
temperatures  below  70°.  This  is  confirmed  to  some  extent  by  the 
observation  that,  whereas  the  solid,  crystalline  material  appears 
stable,  the  molten  substance  gradually  undergoes  transformation 
at  57*5°.  The  rate  of  conversion  of  the  acyclic  into  the  lactonic 
variety  is,  however,  very  small  and  proceeds  much  more  slowly 
than  the  reverse  process  (the  latter  is  probably  subject  to  catalytic 
influences). 

The  two  chlorides  are  prepared  in  the  following  manner. 
Phthalide  is  heated  with  phosphorus  pentachloride  at  100°  until 
reaction  is  complete  and  the  phosphorus  trichloride  and  phosphoryl 
chloride  are  removed  by  distillation.  The  residue  is  fractionated 
under  15  mm.  pressure.  The  chloride  of  higher  melting  point 
solidifies  from  the  distillates  and  is  removed.  The  liquid  portions 
of  the  distillates  and  the  residues  from  the  crystallisation  of  the 
above  chloride  are  united  and  distilled  fractionally  in  a  high 
vacuum.  The  initial  fractions  contain  the  lactonic  chloride, 
whereas  those  of  highest  boiling  point  are  composed  of  almost 
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homogeneous  acyclic  chloride.  Benzotrichloride-o- carboxyl  chloride 
has  m.  p.  43°  ( Vongerichten  47°),  b.  p.  (not  definite)  115— 120°/0*2 
mm.}  whereas  the  laetonie  form  has  m.  p.  85 — 86°  (Vongericliten 
88°),  b.  p.  90 — 105°/0*2  mm.  Methyl  benzotrichloride-o-carboxylatc 
has  b.  p.  125°  (corr.)/l  mm.  Benzotrichloride-o-carboxy anilide  has 
m.  p.  165 — 170°  (decomp.).  H.  W. 

Preparation  of  Phthalimide.  British  Dyestuffs  Corpora¬ 
tion  Ltd.,  Arthur  George  Green,  and  Stanley  Joseph  Green 
(Brit.  Pat.  183044). — a-Nitronaphthalene  is  directly  oxidised  by  air 
or  oxygen  in  the  presence  of  a  suitable  catalyst  such  as  pumice 
impregnated  with  an  oxide  of  molybdenum  or  vanadium  and 
heated  at  300 — 400°,  the  main  product  of  the  oxidation  being 
phthalimide  in  a  yield  of  upwards  of  50%  of  that  theoretically 
possible.  The  operation  may  be  carried  out  by  passing  a  large 
excess  of  hot  air  over  nitronaphthalene  heated  at  120 — 130°,  and 
thence  through  a  heated  iron  tube  containing  the  catalyst.  Phthal¬ 
imide  condenses  in  small,  colourless  needles  in  a  large,  well  cooled 
receiver,  and  a  small  quantity  of  phthalic  anhydride  which  is 
formed,  being  more  volatile,  may  be  collected  in  a  second  receiver. 

G.  F.  M. 

Conditions  of  Formation  of  Rings  attached  to  the  o-,  m-, 
and  p- Positions  of  the  Benzene  Nucleus.  I.  The  Action 
of  Sodium  on  o-Phenylenediacetic  Ester.  William  Henry 
Perkin,  jun.,  and  Alan  Francis  Titley  (T.,  1922,  121,  1562— 
1571). 

Chemistry  of  Polycyclic  Structures  in  Relation  to  their 
Homocyclic  Unsaturated  Isomerides.  III.  Intra-annular 
Tautomerism  of  a-Campholytic  Acid.  Juan  Pedige  Charles 
Chandrasena,  Christopher  Kelk  Ingold,  and  Jocelyn  Field 
Thorpe  (T.,  1922,  121,  1542—1551). 

The  Dicarboxylic  Acid  which  is  Formed  by  Heating 
1  : 5-Dihydroxynaphthalene  with  Potassium  Hydrogen 
Carbonate  under  Pressure.  Franz  Hemmelmayr  (Monatsh., 
1922,  43,  61 — 65). — This  acid  (cf.  A.,  1917,  i,  227)  is  probably 
1  :  5-dihydroxynaphthalene-2  :  6- dicarboxylic  acid,  because  on 
nitration  it  gives  a  dinitro- derivative  in  which  the  nitro-groups 
probably  occupy  a-positions.  The  substance  forms  yellow  crystals 
which  decompose  on  heating  alone,  with  water,  or  with  alkalis, 
and  gives  characteristic  barium  salts,  C12H4O10N2Ba,5H2O,  and 
Ci2H4O10N2Ba,2'5H2O.  Bromine  displaces  both  carboxyl  groups 
and  one  nitro-group,  giving  a  bromonitro- 1  :  5-dihydroxynaphthalene, 
whilst  acetic  anhydride  and  sodium  acetate  yield  a  dinitro-1  :  5- 
diacetoxy naphthalene,  m.  p.  205°.  Acetic  anhydride  and  sodium 
acetate  convert  1  :  5-dihydroxynaphthalenedicarboxylic  acid  into 
1  :  5- diacetoxy naphthalene,  m.  p.  158 — 159°.  C.  K.  I. 

Formation  and  Stability  of  spiro -Compounds.  VIII. 
The  Dieckmann-Komppa  Reaction.  Frank  Dickens,  George 
Armand  Robert  Kon,  and  Jocelyn  Field  Thorpe  (T  1922 
121,  1496—1506). 
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Mellitic  Acid,  Pyromellitic  Acid,  and  their  Production 
from  Carbon  by  Oxidation.  Ernst  Philippi  ( Annalen ,  1922, 
428,  286 — 287). — -A  general  introduction  to  the  accompanying 
papers  (cf.  following  abstracts).  C.  K.  I. 

Mellitic  Acid,  Pyromellitic  Acid,  and  tbeir  Production 
from  Carbon  by  Oxidation.  I.  Oxidation  of  Carbon  by 
Nitric  Acid.  Ernst  Philippi  and  Gertrud  Rie  ( Annalen , 
1922,  428,  287 — 295). — A  detailed  study  of  this  reaction  and  of 
the  different  methods  which  have  been  proposed  for  purifying 
the  product.  The  preparation  of  pure  mellitic  acid  by  this  means 
is  a  difficult  matter,  and  the  chief  value  of  the  method  lies  in  the 
fact,  that  pyromellitic  acid  can  be  obtained  in  30%  yield  from  the 
crude  product  by  heating  with  sulphuric  acid  and  sodium  hydrogen 
sulphate.  C.  K.  I. 

Mellitic  Acid,  Pyromellitic  Acid,  and  tbeir  Production 
from  Carbon  by  Oxidation.  II.  Oxidation  of  Carbon  by 
Sulphuric  Acid.  Ernst  Philippi  and  Richard  T  helen 
(Annalen,  1922,  428,  296 — 300). — Directions  are  given  for  the 
preparation  of  pyromellitic  acid  from  wood  charcoal  by  oxidation 
with  sulphuric  acid  in  the  presence  of  mercury  as  catalyst.  The 
yield  is  6 — 7%  of  the  weight  of  charcoal  used  [cf.  J.  Soc.  Chem. 
Ind.,  1922,  Sept.].  C.  K.  I. 

Mellitic  Acid,  Pyromellitic  Acid,  and  their  Production 
from  Carbon  by  Oxidation.  III.  Synthesis  of  Pyromellitic 
Acid  from  Commercial  Xylene.  Ernst  Philippi,  Reinhard 
Seka,  and  Norbert  Froeschl  (Amialen,  1922,  428,  300 — 306). — 
4-Ethyl-m-xylene,  which  is  obtained  by  acetylating  m-xylene  by 
the  Friedel- Crafts’  method  and  reducing  the  product,  gives 
6-acetylA-ethyl-m-xylene,  m.  p.  27°,  on  treatment  with  acetyl 
chloride  and  aluminium  chloride.  The  reduction  product,  4  :  6- 
diethyl -m-xylene,  b.  p.  105° /15  mm.,  yields  pyromellitic  acid  on 
oxidation  with  nitric  acid.  m-Xylene  may  be  replaced  by  com¬ 
mercial  xylene  in  this  series  of  processes.  C.  K.  I. 

Mellitic  Acid,  Pyromellitic  Acid,  and  tbeir  Production 
from  Carbon  by  Oxidation.  IV.  Synthesis  of  Substituted 
Pyromellitic  Acids.  Ernst  Philippi,  Reinhard  Seka,  and 
Lilly  Robinson  (Annalen,  1922,  428,  306—313). — A.  Nitro- 
pyromellitic  acids.  Pure  nitration  products  of  5-acetyl-2-ethyl- 
2?-xylene  could  not  be  isolated,  but  by  nitration,  followed  by 
oxidation  by  nitric  acid,  mono-  and  di-nitropyromellitic  acids 
were  obtained.  Nitration  of  2  :  5-diethyl-p-xylene  gives  a  small 
yield  of  its  3  :  6-dm^ro-derivative,  m.  p.  about  100°,  which  can 
be  oxidised  to  dinitropyromellitic  acid. 

B.  Bromopyromellitic  acids.  2  : 5-Dietliyl-_p-xylene  can  be 
brominated  by  sulphur  bromide  and  nitric  acid.  The  product, 
3  :  Q-dibromo-2  :  5-diethyl-p-xylene,  m.  p.  81 — 82°,  on  oxidation 
by  nitric  acid  (d  1*35)  at  140°,  gives  3  :  Q-dibromo-ip-xylylene- 
2  :  5-diacetic  acid,  m.  p.  about  180°  (decomp.),  3  :  6-dibromo-p- 
xylylene-2  :  5-diglyoxylic  acid,  m.  p.  232°,  and  dibromopyromellitic 
acid,  decomp,  above  170°.  C.  K.  I. 
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Bile  Acids.  XII.  Ciloidanic  Acid.  Heinrich  Wieland 
and  Otto  Schlichting  (Z.  'physiol.  Chem.,  1922,  120,  227 — 231). — 
Cilianic  acid  (I),  although  said  to  be  very  resistant  to  oxidising 


C02H 

/ 

H^C  CO-C10H18-CO2H 
HC  CH2 


C02H  C — CH2 
C02H  CH  CO 


ch2  ch2 


(I.) 


co2h 

/ 

h2c  co-c10h18-co2h 

HC  CH2 

co2h  c — ch2 

C02H  CH  C02H  (II.) 

\/\ 

ch2  co2h 


agents  (Schenck,  A.,  1921,  i,  179),  is  attacked  by  nitric  acid  to 
form  the  expected  ciloidanic  acid ,  C24H340i3,  large  prisms  with  a 
vitreous  lustre,  m.  p.  248°,  [oc]y  +34*55^  in  alcohol,  to  which 
formula  (II)  is  ascribed.  W.  0.  K. 


Bile  Acids.  XIII.  The  Formula  of  isoDeoxybilianic  Acid. 
A  Contribution  to  Orientation.  Heinrich  Wieland  and 
Franz  Adickes  ( Z .  physiol .  Chem 1922,  120,  232 — 243;  cf.  A., 
1921,  i,  112). — Pyroisodeoxybilianic  acid  (I),  formed  from  deoxy- 
bilianic  acid  by  distillation  in  a  high  vacuum  ( loc .  cit.)f  is  oxidised 
by  permanganate  to  a  ketotricarboxylic  acidf  C23H3407,  prisms, 
m.  p.  232 — 233°,  [a]1^  +114*5°  in  alcohol,  which  on  heating  at 
270°  loses  carbon  dioxide  to  only  a  small  extent.  To  it  has  been 
assigned  the  formula  (II).  On  further  oxidation  with  nitric  acid, 
norcholoidanic  acid ,  C23H34O10,  colourless,  fine  needles,  m.  p.  246 — 
247°  (decomp.),  [a]j?  + 17*7°  in  alcohol,  is  formed.  It  gives  off  carbon 
dioxide  only  slowly  at  290°  and  so  is  not  a  derivative  of  malonic  acid. 
To  it  has  been  assigned  the  formula  (III).  If  the  oxygen  in  ring 
II  of  asodeoxybilianic  acid  were  attached  in  position  6  instead  of  7, 
norcholoidanic  acid  could  not  be  other  than  a  derivative  of  malonic 
acid.  This  possibility  is  therefore  excluded.  Norcholoidanic 
acid  can  be  obtained  directly  from  pyro^odeoxybilianic  acid  by 
oxidation  with  nitric  acid.  It  forms  a  dimethyl  ester,  C^sHggOjo-j- 
H20,  m.  p.  118 — 119°  (frothing),  voluminous,  fine,  colourless 
needles,  which  on  distillation  changes  into  a  more  stable  stereo* 
isomeric  form,  m.  p.  194°. 


CH2 

/i*\ 

CHo  11CH*C1nH1o'C09H 


CH  CH 


IIS 


CH 

/i 


“A 


H, 


jow-lj-2 

CH2  Chi  8CH2 

Is  I-  Is  n-  ,1 

CO — CH  CO 

\./ 

CH, 


(I-) 


/\/\ 

ho2c  c — CH2 

CH  CO 


ho2c  ch2 

(II.) 


A 


H  CH. 


ho2c  c — co2h 


CH  CO,H 


ho2c 


ch2 

(III.) 

W.  O.  K. 


ORGANIC  CHEMISTRY. 


i.  839 


Preparation  of  Piperonaldehyde  from  isoSafrole  by  the 
Action  of  Ozone.  Sh6ichir6  Nagai  (J.  Chem.  Ind.  Japan , 
1922,  25,  631 — 652). — When  ozonised  air  containing  2 — 3*5% 
ozone  is  introduced  into  a  solution  of  ^osafrole  (10  grams)  in  a 
perfectly  dry  solvent  (100 — 150  grams),  such  as  carbon  tetra¬ 
chloride,  tetrachloroethane,  chloroform,  glacial  acetic  acid,  toluene, 
or  xylene,  isosafrole  ozonide  is  easily  produced.  If  two  to  three 
times  the  volume  of  light  petroleum,  having  about  the  same 
boiling  point  as  the  solvent,  is  added,  the  ozonide  produced  is 
precipitated;  the  preparation  can  therefore  be  made  continuous 
by  adding  tsosafrole  from  time  to  time.  The  ozonide  is  a  deep 
reddish-brown,  viscous,  oily  substance  having  a  characteristic 
odour ;  it  decomposes  spontaneously  at  the  room  temperature,  and 
its  solution  is  also  decomposed  by  water  or  by  heating  at  40 — 50°. 
When  the  ozonide  solution  is  stirred  with  excess  of  35 — 36%  sodium 
hydrogen  sulphite  solution,  it  is  decomposed  and  piperonaldehyde 
separates  as  a  crystalline  additive  product  in  85%  yield. 

K.  K. 

6 -Aminoveratr  aldehyde  and  its  Derivatives.  Auguste 
Rilliet  ( Helv .  Chim,  Acta ,  1922,  5,  547 — 552). — The  preparation 
of  6-aminoveratraldehyde  was  accomplished  by  the  same  method 
as  that  of  6-aminopiperonaldehyde  (A.,  1921,  i,  567),  by  the 
reduction  of  the  condensation  product  of  nitroveratraldehyde 
with  an  aromatic  amine  with  subsequent  hydrolysis.  It  was 
not  possible,  however,  thus  to  reduce  2 -nitroveratraldehyde, 
probably  on  account  of  steric  hindrance. 

6-Nitroveratrylideneaniline,  NOg’CgHgfOMe^CHINPh,  small, 
brilliant  yellow  spangles,  m.  p.  121°,  which  redden  in  air,  is  obtained 
by  condensing  molecular  proportions  of  6-nitroveratraldehyde  and 
aniline;  the  corresponding  o -toluidine  compound  has  m.  p.  123°, 
yellow  needles;  p -toluidine  compound,  131°,  p -anisidine  com¬ 
pound,  133°.  The  yields  on  reduction  of  these  nitro-compounds 
with  sodium  sulphide  are  from  70 — 80%.  6-Aminoveratrylidene - 
aniline  forms  yellow  spangles,  m.  p.  119°;  of  the  others,  the 
o -toluidine  compound  has  m.  p.  109°,  p -toluidine  compound,  115°, 
and  p -anisidine  compound,  114°.  The  hydrolysis  of  the  anilino- 
compounds  is  somewhat  difficult  and  the  conditions  have  not 
yet  been  satisfactorily  studied.  6-Aminoveratraldehyde  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  long,  yellow 
needles,  m.  p.  86° ;  it  is  immediately  coloured  red  by  acids.  The 
acetyl  derivative  forms  white  needles,  m.  p.  176° ;  benzoyl  derivative, 
yellow  needles,  m.  p.  170°;  oxime ,  colourless  spangles,  m.  p.  148°; 
phenylhydrazone  is  greyish -white,  m.  p.  190°. 

By  diazotisation,  etc.,  of  the  amino-aldehyde  the  following 
were  prepared  :  §-chloroveratraldehydef  white  needles,  m.  p.  144° ; 
6-bromoveratraldehyde,  small  needles,  m.  p.  147°;  6-iodoveratralde - 
hyde ,  white  needles,  m.  p.  128°. 

When  condensed  with  acetone,  6-aminoveratraldehyde  gives 
6 : 7 -dimethoxyquinaldine,  yellow  crystals,  m.  p.  103°  (hydro¬ 
chloride.  small,  white  needles,  m.  p.  232°,  mercurichloride ,  m.  p. 
250°,  picrate,  m.  p.  217°,  platinichloride,  m.  p.  224°,  melhiodide , 
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m.  p.  241°).  Condensation  with  methyl  ethyl  ketone  gives  6:7- 
dimethoxy-2  :  3 -dimethylquinoline,  small,  colourless,  cubic  crystals, 
m.  p.  112°  (mercurichloride,  m.  p.  241°,  picrate ,  m.  p.  244°,  platini - 
chloride ,  m.  p.  226°,  methiodide ,  m.  p.  239°).  With  acetophenone, 
6  :  7 -dimethoxy-2-phenylquinoline  is  obtained,  colourless  needles, 
m.  p.  131*5°  ( hydrochloride ,  m.  p.  229°;  mercurichloride ,  m.  p. 
231 — 232°;  platinichloride ,  m.  p.  208°,  methiodide ,  m.  p.  214°). 

By  heating  6-acetylaminoveratr aldehyde  with  ammonia  in  a  sealed 

tube  at  100°  for  five  hours,  a  substance  was 
✓v  obtained,  probably  6  :  7 -dimethoxy -2-methyl- 

MeOj^  quinazoline  (annexed  formula),  m.  p.  165° 

MeOl  Jv  y>C~Me  {picrate,  m.  p.  230°).  From  6-benzoylamino - 

veratraldehyde  was  obtained  in  the  same  way 
6  : 1 -dimethoxy -2-phenylquinazoline,  long,  white, 
silky  needles,  m.  p.  175°;  (picrate,  m.  p.  190°;  platinichloride, 
m.  p.  207°).  E.  H.  R. 


The  Influence  of  Constitution  on  the  Rotatory  Power  of 
Optically  Active  Substances.  XIV.  Ketonic  Derivatives  of 
1:2:2:  3-Tetramethylci/cZopentane  and  1:2:  2-Trimethyl- 
cijclopentane-3-carboxylic  Acid.  H.  Rupe  and  A.  Jaggi 
(Annalen,  1922,  428,  164 — 188).— A  number  of  optically  active 
ketonic  and  other  compounds  are  prepared  from  campholic  and 
camphoric  acids  and  their  optical  constants  determined. 

1:2:2:  3-Tetramethylcyc\opentyl  phenyl  ketone,  obtained  by 
the  action  of  magnesium  phenyl  bromide  on  campholyl  chloride, 
is  a  colourless,  odourless,  strongly  refracting  oil,  b.  p.  165°/14  mm. 
It  has  df  1*0050;  [oe]2c°  +5*72°,  [a]2?  -1*21°,  [a]SgM6B  -12*42°, 
[a]p  -50*54°;  na  1*52440,  nB  1*52744,  up  1*53799,  ny  1*54706; 
a  10%  solution  in  benzene  has  df  0*8889,  [oc]e  —2*70°,  [a]S  —11*47°, 
[a]Hg54G3  —23*96°,  [a]f  —66*49°;  and  a  10%  solution  in  alcohol 
has  df  0*8051,  [ocjg  +21*74°,  [a]g  +21*68°,  [a]^5463  +17*51°, 
[a]p  —  3*73°.  It  does  not  react  with  semicar bazide,  phenylhydrazine, 
or  p-nitrophenylhydrazine.  On  reduction  by  sodium  and  alcohol, 
it  yields,  in  addition  to  a  hydrocarbon ,  C16H22,  b.  p.  136 — 137°/12 
mm.,  which  has  not  yet  been  completely  investigated,  phenyl- 
1:2:2:  3-tetramethylcycfopentylearbinol  (Rupe  and  Lauger,  A., 
1920,  i,  383).  1:2:2: 3-Tetramethylcyc\opentyl  benzyl  ketone  is 

obtained  in  an  analogous  way,  using  magnesium  benzyl  chloride, 
and  has  b.  p.  175°/12  mm.,  df  0*9999,  [a]c  +26*46°,  [a]fl  +32*16°, 
[a]fjg  +36*40°,  [a]|?  +42*56°,  na  1*51649,  1*51923,  n?  1*52915,  ny 

1*53706;  a  10%  solution  in  benzene  has  df  0*8878,  [a]o  +21*51°, 
[a]??  +25*91°,  [a]ffg  +28*05°,  [a]f  +33*34°.  1:2:2:  3 -T  etramethyl- 

cyclo pentyl  $-phenylethyl  ketone  has  b.  p.  182°/13  mm.,  df  0*9681, 
[a]l°  +18*96°,  [a]S  +23*71°,  [a]2„°g  +27*68°,  [a]?  +35*43°;  a  10% 
solution  in  benzene  has  df  0*8870,  [a]2?  +14*32°,  [a]f>  +18*15°, 
[oc]l%  +20*86°,  [a]p  +27*40°.  1:2:2:  3-T etramethylcyclopentyl 

cc-naphthyl  ketone  has  m.  p.  78°,  b.  p.  229°/14  mm. ;  a  10%  solution 
in  benzene  has  df  0*8939,  [a]2?  —41*95°,  [a]®  — 60*52°,  [a]|fg  —80*21°, 
[a]2?  — 132*25°  ;  a  5%  solution  in  alcohol  has  df  0*8012,  [a]2?  — 12*23°, 
[a]2D°  -19*97°,  [a]9H°g  -29*45°,  [a]2*<?  -58*16°. 
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Methyl  1-acetyl-l  :  2  :  2-trimethylcyc\opentane-3-carboxylate  is  ob¬ 
tained  from  a-methyl  camphoryl  [3-chloride  [C8H14(C0Cl)*C02Me] 
and  zinc  methyl  or  methyl  iodide  and  magnesium.  It  has  b.  p. 
130—131o/12  mm.,  df  1-0430,  [a]2?  -10-53°,  [a]2D°  -1402°, 

[ajgg  -14-08°,  [a]pe  5169  -17*39°,  [a]?  -24-99°;  na  1-46729, 
1-46857,  np  1-47554,  ny  1-48039;  a  10%  solution  in  benzene  has 
df  0-8919,  [a]g  -14-46°,  [a]i5  -19-17°,  [a]gg  -20-18°,  [cc]^e5169 
—23-43°,  [a]|°  —33-41°.  The  semicarbazone  cystallises  in  white 
leaflets,  m.  p.  194°.  On  attempting  to  condense  the  ketonic  ester 
by  Dieckmann’s  method,  a  substance ,  C22H3204,  m.  p.  221 — 222°, 
giving  a  silver  salt,  C22H30O4Ag2,  was  obtained;  on  treating  the 
ketonic  ester  with  dry  hydrogen  chloride,  a  substance,  C12H20O2, 
was  obtained  as  a  mobile  oil,  b.  p.  139 — 141°,  which  solidified  to 
needles,  m.  p.  85° ;  definite  structures  are  not  assigned  to  these 
substances.  1  -AcetylA  :  2  :  24rimethylcyclopentane-3-carboxylic  acid, 
m.  p.  90°,  b.  p.  177°/9  mm.,  is  obtained  by  hydrolysis  of  the  ester; 
a  5%  solution  in  benzene  has  df  0*8874,  [<*]<?  +84*29°,  [aJS 
+  109-98°,  [a]gg  +116-07°,  [a]?e  +133-20°,  [a]??  +185-71°.  The 
semicarbazone  forms  minute  nodules,  m.  p.  224°,  and  the  oxime, 
needles,  m.  p.  165—166°.  C.  K.  I. 


Transformation  Products  of  1 -Methyl-1 -trichloromethyl- 
A2:5-ct/clohexadiene-4-one.  K.  von  Auwers  and  W.  Julicher 


(Ber.,  1922,  55,  [5],  2167 — 2191). — 1 -Methyl- 1- trichloromethyl - 

A2:5-cycZohexadiene-4-one,  0!<^  5  ^as  ^een  prepared  by 

Zincke  and  Suhl  (A.,  1907,  i,  37),  and  its  properties  have 
been  investigated  further  by  Zincke  and  Schwabe  (A.,  1908, 
i,  337).  In  structure,  it  is  closely  similar  to  1 -methyl- 1-dichloro- 
methyl-A2:5-cycZohexadiene-4-one,  described  by  von  Auwers  (A., 
1907,  i,  399).  The  investigation  of  the  former  substance  has  been 


extended  so  as  to  permit  an  exact  comparison  of  the  two  products. 
In  their  general  behaviour,  the  trichloroketone  and  dichloroketone 


are  very  closely  similar,  differences  being  observed  only  in  minor 
points.  Each  substance  exhibits  a  very  pronounced  tendency  to 
pass  directly  or  indirectly  into  aromatic  compounds,  whereby 
either  the  chloro methyl  or  the  methyl  group  wanders,  depending 
on  the  particular  reagent  used  and  the  substance  under  investigation. 

1 -Methyl- 1-trichloromethyl- A2 : 5-cycZohexadiene-4-one  yields  a 
semicarbazone,  colourless,  lustrous  needles,  m.  p.  197 — 198°,  and 
a  p -nitrophenylhydrazone,  yellow  plates,  m.  p.  159 — 160°.  The 
oxime  is  remarkably  stable  towards  acids  and,  probably  for  this 
reason,  its  transformation  could  not  be  effected.  The  trichloro¬ 


ketone  is  converted  by  phosphorus  pentachloride  into  4-chloro-o- 
methylbenzotrichloride,  which  is  identified  by  converting  it  into 
_p-chloro-o-toluic  acid,  m.  p.  166—167°. 

1  :  4- Dimethyl- 1-trichloromethyl- A2 :5-cycZohexadiene-4-ol,  m.  p. 
131 — 132°  (the  stability  of  the  substance  when  preserved  appears 
to  depend  largely  on  the  freedom  of  the  atmosphere  from  acid 
vapours),  is  smoothly  converted  at  35°  in  light  petroleum  solution 
in  an  atmosphere  of  hydrogen  into  \-meihyl-\4richloromeihylA- 
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methylene  -  A2: 5  -  cyclo hexadiene, 


CH  */ 


2:<^_^><QQ  ,  a  pale  yellow 


liquid  which  decomposes  rapidly  on  exposure  to  air,  d}9‘5  1*2022, 
df  1*202,  <95  1*55171,  Tig5  1*55710,  nj5  1*56986,  ri$  1*5569. 
Methyl-p-ppj^trichloroethylbenzene  is  conveniently  obtained  by 
heating  the  carbinol  in  boiling  glacial  acetic  acid  solution.  The 
carbinol  is  converted  by  ice-cold  concentrated  sulphuric  acid  into 
2  : 4-dimethylbenzoie  acid. 

4-Phenyl  - 1  -  methyl  - 1  -  trichloromethyl- A2 : 5-cycZohexadiene  -  4  -  ol, 
m.  p.  120 — 121°,  loses  water  when  dissolved  in  ice-cold  formic 
acid  and  yields  a  viscous,  yellow  liquid  from  which  hydrogen 
chloride  is  continuously  evolved  at  the  atmospheric  temperature; 
if  the  liquid  is  distilled  under  diminished  pressure,  it  gives  4- ethyl- 
diphenyl ,  unctuous  plates,  m.  p.  46 — 47°,  b.  p.  140°/15  mm.  in 
small  quantity  (the  constitution  of  the  substance  follows  from  its 
preparation  by  the  reduction  of  4-acetyldiphenyl  with  zinc  and 
hydrochloric  acid).  The  carbinol  is  converted  by  sulphuric  and 
glacial  acetic  acids  into  4-phenyl-2-methylbenzoic  acid,  m.  p. 
168 — 169°,  the  calcium  salt  of  which  is  converted  by  distillation 
with  lime  into  3-methyldiphenyl,  a  pale  yellow  liquid,  b.  p.  272 — 
274°,  df7  1*0182,  df  1*015,  nf7  1*59747,  n}f7  1*60443,  nf7  1*62386, 
wf?  1*6029.  4-Phenyl-2-methylbenzoic  acid  is  oxidised  by  per¬ 
manganate  to  diphenyl-3  : 4-dicarboxylic  acid,  m.  p.  194°  ( anhydride , 
colourless  needles,  m.  p.  135 — 136°). 

The  trichloro-ketone  is  transformed  by  ethyl  bromoacetate  and 
zinc  in  the  presence  of  benzene  (which  must  be  freed  from  sulphur 
compounds  by  protracted  treatment  with  aluminium  chloride) 
into  ethyl  1  -methyl-1  -trichloromethyl- A2 : 5- cyc\ohexadiene-4:-ol-4:-acetate , 

,nr>  a  dark-coloured  liquid  containing 


H2-C02Et> 


considerable  amounts  of  unattacked  ketone,  which  is  hydrolysed 
to  1  -methyl-l-trichloromethyl-&z:b-cyc\ohexadiene-4:-ol-4:-acetic  acid , 
colourless,  slender  needles,  m.  p.  125 — 126°  (decomp.).  The  ester 
loses  water  under  the  influence  of  ice-cold  formic  acid,  but  the 


residual  hydroaromatic  ester  could  not  be  purified  satisfactorily. 
The  acid  is  converted  by  being  heated  in  xylene  solution  or  on 
the  water-bath  into  fiffl-trichloro-oL-p-tolylpropionic  acid ,  small, 
colourless  plates,  m.  p.  168*5 — 169*5°.  The  hydroxy-acid  is  con¬ 
verted  by  energetic  treatment  with  alcoholic  potassium  hydroxide 
solution  into  $$-dichloro-p-methylatropic  acid ,  CCl2IC(C6H4Me)*C02H, 
slender,  colourless  needles,  m.  p.  118*5 — 120°.  The  action  of 
concentrated  sulphuric  acid  on  the  hydroxy- acid  leads  to  the 
formation  of  4:-carboxy-3-methylphenylacetic  acid ,  colourless  leaflets, 
m.  p.  198*5 — 199*5°. 

The  trichloro-ketone  reacts  less  readily  than  the  dichloro -ketone 
with  chlorine.  If,  however,  a  slow  stream  of  chlorine  is  passed 
into  a  solution  of  the  former  in  carbon  tetrachloride  containing 
iodine,  an  unstable  dichloride  is  produced  which  passes  slowly 
when  preserved,  rapidly  when  boiled  with  acetic  acid  and  potassium 
acetate,  into  3 -chloro- 1  - methyl - 1  -trichloromethyl- A2 : 3-cyelo hexadiene- 
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4-one ,  small,  colourless  needles,  m.  p.  99°  {oxime,  colourless  needles, 
m.  p.  162 — 164°,  p-nitrophenylhydrazone ,  yellow  needles,  m.  p. 
146 — 148°).  When  dissolved  in  carbon  disulphide  and  treated 
with  chlorine  in  direct  sunlight,  the  trichloro-ketone  is  trans¬ 
formed  into  2:3:5:  %-tetrachloro-l -methyl-1 -trichloromethylcy  do  - 
hexane-4:- one,  small,  colourless  needles,  m.  p.  134 — 136°,  which  is 
converted  by  cautious  treatment  with  sodium  hydroxide  solution 
into  3  :  5 -dichloro-1 -methyl-1 -trichloromeihyl-&2‘5-oydohexadiene-4- 
one,  small,  lustrous  plates,  m.  p.  161 — 162°. 

3  :  5-Dibromo- 1 -methyl- 1-triehloromethyl- A2 : 5-cycZohexadiene  -  4  - 
one  (cf.  Schwabe,  loc.  cit .),  m.  p.  172°,  is  prepared  conveniently  by 
exposing  a  solution  of  the  trichloro-ketone  in  an  excess  of  bromine 
to  bright  sunlight  and  subsequently  evaporating  the  solution  to 
dryness.  When  dissolved  in  benzene  and  treated  with  an  ethereal 
solution  of  magnesium  methyl  bromide,  it  is  converted  into 
3  :  5-dibromo- 1  :  4-dimethyl-l-trichloromethyl-A2-5-cydohexadiene-4-ol, 
colourless  needles,  m.  p.  88—95°,  which  probably  consists  of  a 
mixture  of  stereoisomeric  forms.  The  carbinol  loses  water  with 


Me  CC13  Me  CC13  ,,  s°me  0di®c^y’  “?  P?w 

a  *  Me  into  3 : 5-dibromo-l-methyt - 

/\  /\  /\  1  -  trichloromethyl  -  4:-methyl  - 

||  ||  II  II  ||  ene-A2:5-oydohexadiene,m.'p. 

\/  \ /  x/  (indefinite)  83 — 100°.  The 

-d  /\>  CBr2*CCl3  dissimilarity  of  the  latter 

i3r3C  Br  Br2HC  Br  substance  and  the  dibromo- 

(■*•*)  (HI-)  compound  obtained  by 

Zincke  and  his  co-workers  by  the  bromination  of  the  methyl- 
carbinol  indicates  that  bromine  is  not  present  in  the  nucleus  of  the 
latter  substances.  Zincke’s  tetra-,  tri-,  and  di-bromo-compounds 
receive  the  formulae  I,  II,  and  III,  respectively.  H.  W. 


The  Action  of  Alcohols  on  a-Bromobenzylideneaceto- 
phenone.  Ch.  Dxjfraisse  and  P.  Gerald  (Compt.  rend.,  1922, 
174,  1631 — 1632). — It  has  previously  been  shown  (this  vol.,  i,  39) 
that  ethyl  alcohol  condenses  with  a-bromobenzylideneacetophenone 
to  give  a  saturated  compound,  which  with  an  alkali  hydroxide  loses 
hydrogen  bromide  to  give  an  ethylenic  compound.  This  is  now  shown 
to  occur  with  other  alcohols,  and  new  compounds  described  are  : 
a-  bromo- oL-benzoyl-  $-methoxy- (3  -phenylethane,  CHBz  Br  •  CHPh  •  0  Me , 
m.  p.  76 — 77°;  oi-bromo-oL-benzoyl-$-propoxy-$-phenylethane,  m.  p. 
95 — 96°;  oL-bromo-oL-benzoyl-$-butoxy-$-phenylethane,  m.  p.  81 — 82°; 
v.-bromo-vL-benzoyl-$-\sobutoxy-$-phenylethane,  m.  p.  110 — 111°; 
aL-benzoyl-$-methoxy-$-phenylethylene,  CHBz.’CPh*OMe,  m.  p.  65 — 
66°;  oL-benzoyl-$-propoxy-$-phenylethylene,  m.  p.  59 — 60°;  cn-benzoyl- 
$-butoxy-$-phenyleihylene',  oL-benzoyl-$-isobutoxy-$-phenylethylene , 

m.  p.  55 — 56°,  and  Gc-benzoyl-$-isopropoxy-$-phenylethylene,  m.  p. 
49—50°.  W.  G. 


The  Grignard  Reaction.  G.  J.  Ostling  ( Hyllningsshrift 
tilldgnad  Ossian  Aschan,  1920,  92 — 97). — An  attempt  was  made  to 
prepare  ketones  by  means  of  the  Grignard  reaction.  Magnesium 
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phenyl  bromide  reacted  with  benzyl  chloride,  giving  a  trace  of 
benzophenone.  All  other  experiments  gave  negative  results. 

Chemical  Abstracts. 

Imino-aryl  Ethers.  I.  iV-Phenylbenzimino-m-hydroxy- 
phenyl  Ether  and  the  Synthesis  of  2  :  4-Dihydroxybenzo- 
phenone.  Arthur  William  Chapman  (T.,  1922,  121,  1676 — 
1681). 

Dinitrobenzil.  E.  de  Barry  Barnett  and  L.  J.  Kay  (CJiem. 
News ,  1922, 125,  57 — 58). — Dinitrobenzil  may  be  obtained  in  almost 
theoretical  yield  and  very  pure  by  nitration  of  benzil  with  a  mixture 
of  sulphuric  and  nitric  acids.  Details  of  the  preparation  are  given. 
Although  dinitrobenzil  has  two  carbonyl  groups,  it  only  forms  a 
monophenylhydrazone ,  m.  p.  159°  (decomp.),  under  ordinary 
conditions.  Attempts  to  prepare  a  tetranitro- derivative  from 
dinitrobenzil  by  further  nitration  were  unsuccessful.  G.  W.  R. 

A  Double  Decomposition  Catalysed  by  Copper.  Eduard 
Kopetschni  and  Herta  Wiesler  ( Monatsh .,  1922,  43,  89 — 92). — 
When  1- chi  oro- 2-aminoanthraquinone  is  boiled  with  excess  of 
dimethylaniline  with  the  addition  of  a  small  amount  of  copper 
powder  or  cupric  acetate,  a  good  yield  of  2-aminoanthraquinone  is 
produced.  The  chlorine  is  presumed  to  re-enter  into  combination 
as  p-chlorodimethylaniline,  which  may  undergo  subsequent  reduc¬ 
tion  to  tetramethylbenzidine.  If  potassium  carbonate  is  added  in 
addition  to  copper  powder  or  cupric  acetate,  or  if  the  dimethyl- 
aniline  is  replaced  by  methyl  aniline,  2-aminoanthraquinone  is  not 
obtained,  although  indanthrene  and  flavanthrene  can  be  recognised 
amongst  the  products.  C.  K.  I. 

Homologues  of  Menthol.  Akira  Ogata  and  Chuji 
Miyashita  (J.  Pharm.  Soc.  Japan ,  1922,  473 — 482). — By  the 
action  of  magnesium  methyl  iodide,  menthone  is  converted 
into  methylmenthol  (1  :  5 -dimethyl-2 -isopropylcyclohexanol),  b.  p. 
83°/6  mm.,  d J6  0-8991,  [a]D  +9-74°.  When  boiled  under  atmo¬ 
spheric  pressure  or  warmed  with  zinc  chloride,  it  loses  the  elements 
of  water  and  changes  into  5-methyl-2-isopropyl-l-methylenecyclo- 
hexane,  b.  p.  181—182°,  d{*  0-8273,  [a]B  +87-25°.  By  the  same 
method,  ethyl-  and  propyl -menthols  have  been  prepared  from 
menthone.  When  distilled  under  atmospheric  pressure,  ethyl- 
menthol  (5-methyl-l-ethyl-2-\sopropylcyc\ohexanol)f  b.  p.  84 — 85°/4 
mm.,  d\7  0-9040,  [a]D  +10°,  was  partly  decomposed  into  menthone 
(semicarbazone,  m.  p.  186°).  By  warming  with  zinc  chloride, 
it  gave  5-meihyl-2-isopropyl-l-eihylidenecyciohexane ,  b.  p.  58 — 
59°/4  mm.,  d{6  0-8304,  [a]D  +34-79°.  Propylmenthol  (5-methyl-l- 
propyl-2-isopropylcyclohexanol)  gave,  on  warming  with  zinc  chloride, 
two  isomeric  hydrocarbons  (l -methylA-isopr  opyl-3-propylidenecy  clo- 
hexane),  which  are  differentiated  by  the  position  of  the  double 
bond  :  one,  with  an  odour  like  that  of  an  ethylidene  derivative, 
has  b.  p.  46 — 50°/6  mm.,  d™'5  0*8124,  [a]B  +3*09°,  whilst  the 
other,  which  is  almost  odourless,  has  b.  p.  91 — 92*5°/ll  mm., 
d]Q'5  0-8318,  [a]D  +32-43°.  K.  K. 
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Hydration  of  Caryophyllene.  Yoshihiko  Asahina  and 
Takeo  Tsukamoto  (J.  Pharm .  Soc.  Japan ,  1922,  463—473).— 
A  mixture  of  absolute  ether  and  sulphuric  acid  monohydrate  has 
been  used  for  the  hydration  of  some  hydrocarbons  by  Aschan 
(Schimmel  &  Co.  Rep.,  1919,  130),  and  is  now  found  to  effect  hydr¬ 
ation  of  caryophyllene  more  easily  and  quickly  than  Bertram’s 
method  ( Annalen ,  1892,  271,  288).  One  hundred  c.c.  of  caryophyll- 
ene  were  added  drop  by  drop  to  a  mixture  of  80  c.c.  of  absolute  ether 
and  30  c.c.  of  sulphuric  acid  monohydrate  cooled  to  0°,  the  tem¬ 
perature  of  the  reaction  mixture  being  maintained  below  10°. 
After  remaining  for  one  to  tAvo  hours  at  the  room  temperature, 
it  was  poured  into  a  mixture  of  ice  and  sodium  carbonate  and  the 
alkaline  solution  subjected  to  distillation  with  steam,  when  a  30% 
yield  of  caryophyllene  alcohol,  m.  p.  94 — 95°,  was  obtained.  The 
alcohol  has  always  been  regarded  as  optically  inactive,  but  it  is 
now  found  to  be  active,  [a]D  — 5*8°  in  alcohol.  The  phenylurethane, 
m.  p.  135°,  has  [a]D  +50*5°  in  alcohol.  An  oily  by-product  which 
distilled  Avith  the  alcohol  was  separated  into  two  fractions  : 

(a)  b.  p.  93— 98°/3  mm.,  dl«  0-9237,  a}?  -31-76°,  n ^  1-5037,  and 

(b)  b.  p.  98— 105°/3  mm.,  d18  0-9283,  [a]g  -33-68°,  <  1-4997. 

The  alkaline-aqueous  solution  remaining  in  the  flask  in  the 

above  distillation  was  freed  from  resinous  matter  by  shaking  with 
ether,  acidified  with  dilute  sulphuric  acid,  and  distilled  with  steam, 
when  a  substance  passed  over,  crystallising  in  plates,  m.  p.  117°, 
soluble  in  the  ordinary  organic  sol\rents,  and  stable  towards  per¬ 
manganate,  etc.  It  proved  to  be  an  isomeride  of  caryophyllene 
alcohol,  and  is  optically  inactive,  as  also  is  its  phenylurethane , 
m.  p.  180°.  It  is  therefore  regarded  as  the  a-compound  and  the 
active  one  as  the  p- compound.  CloArene  was  prepared  from  the 
p-compound  by  Wallach’s  method  and  found  also  to  be  optically 
active,  b.  p.  259—260°,  d18  0-9241,  w-g  1-49985,  and  «D  +2-84°. 

K.  K. 

Essential  Oils.  Roure-Bertrand  Fils  (Bull.  Sci.  Ind .,  1920, 
[iv],  1, 1 — 38,  and  2,  1 — 37 ;  from  Chem.  Zentr .,  1922,  i,  359 — 360). — 
Scheih  oil,  from  Artemisia  herba-alba  var.  genuina  of  Algerian  origin, 
has  dXb  0-9432;  [a]D  +2°  6';  acid  number,  3-5;  saponification 
number,  57-4;  ester  number,  53-9;  acetyl  number,  147;  com¬ 
bined  alcohols,  14-80%;  free  alcohols,  30-64%.  A  sample  kept 
for  six  years  gave  a  greater  acid  number  and  on  distillation  Avith 
steam  yielded  70%  of  an  oil  with  properties  different  from  those  of 
the  fresh  oil.  Camphor,  cineole,  and  Z-camphor  were  found  as  con¬ 
stituents,  also,  from  the  odour,  menthol  (cf.  Grimal,  A.,  1904, 
i,  605).  Gouft  oil,  from  Artemisia  campestris ,  L.,  var.  odoratissima , 
has  dlb  0-8727;  [a]D  — 16°  20' ;  acid  number,  0-94;  saponification 
number,  30-81 ;  ester  number,  29-87 ;  acetyl  number,  41-07 ; 
combined  alcohols,  8-21%;  free  alcohols,  3-44%.  It  does  not 
change  appreciably  on  keeping.  The  constituents  found  were 
J-a-pinene,  nopinene  ( ?),  and  geraniol  (cf.  Jeancard  and  Satie, 
A.,  1904,  i,  516).  Pagoda  corn  oil  from  Ann  am  of  unknoAATt 
botanical  origin  has  d20  0-9182,  [a]D  +58°  40';  ri$  1-4870;  acid 
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number,  1*87;  saponification  number,  11*20;  ester  number,  9*33; 
acetyl  number,  130*67;  total  alcohol  (CiaH180),  39*83%;  com¬ 
bined  alcohols,  2*56%.  The  constituents  are  d-limonene,  geraniol 
( ?),  and  cuminaldehyde.  Rhododendron  oil  from  R.  ferrugineum 
has  d 15  0*840 ;  acid  number,  0*0 ;  saponification  number,  63*47 
(cf.  Haensel,  A.,  1906,  i,  524).  Pichurim  bean  oil,  from  the  seeds 
of  Nectandria  Puchury  major ,  is  yellowish-green  in  colour  and 
has  d11  1*0396;  [a]D  —4°  54';  T5180;  acid  number,  2*8; 

saponification  number,  2*8 ;  acetyl  number,  33*47.  It  contains 
8%  of  phenols,  including  isoeugenol.  Safrole  and  cineole  are 
present.  The  oil  obtained  by  extraction  of  the  distillation  water 
has  d15  1*0237  ;  [a]D  —9°  28' ;  acid  number,  9*33 ;  saponification 
number,  9*33.  Gistus  ladaniferus ,  L.,  and  C.  Monspeliensis  give 
an  oil  with  d17’b  0*9033;  [a]D  —12°  10';  n\p  1*4800;  acid  number, 
3*7 ;  saponification  number,  22*37.  The  distillation  water  yields 
on  extraction  with  light  petroleum  an  oil  having  d175  0*9755, 
[a]D  —2°  40';  acid  number,  18*67;  saponification  number,  41*07. 
The  essential  oil  from  Chenopodium  ambrosioides  (Dutch  Indies) 
has  d15  0*9763;  acid  number,  0*93;  saponification  number,  7*47. 
The  corresponding  oil  from  the  distillation  water  has  d 15  0*9843 ; 
acid  number,  0*93 ;  saponification  number,  13*98.  It  has  been 
found  specific  against  ankylostomiasis.  The  essential  oil  from 
Skimmia  laureola  is  light  green  in  colour  and  has  d 18  0*8931 ; 
Mi?  +4°  28' ;  saponification  number,  82*13.  Cinnamon  oil 
(Annam)  has  d15  1*051;  1*690;  [a]D  —0°  8';  acid  number, 

2*8;  aldehydes,  95%.  G.  W.  R. 

Two  Indo-Chinese  Oils.  Roure-Bertrand  Pils  (La  Par - 
fumerie  Moderns ,  1921,  14,  151 ;  from  Ghem.  Zentr .,  1922,  i, 
360). — Pagoda  corn  oil  has  a  similar  odour  to  geranium  and 
bergamot.  It  has  d 20  0*920;  [a]D  +56°  8';  rif}  1*4870;  saponific¬ 
ation  number,  13*25;  acetyl  number,  139*13;  free  alcohol,  38*20%. 
Limonene  and  geraniol  are  present  (cf.  preceding  abstract).  Annam 
brier  oil  has  an  odour  like  cajuput  oil.  It  has  d 20  0*886 ;  [a]D  —0*6° ; 

1*4772 ;  ester  number,  10*45 ;  acetyl  number,  50*21 ;  free 
alcohols,  11*27%.  It  is  probably  obtained  from  Cathetus  fasciculata, 
Lour.  G.  W.  R. 

Essential  Oils.  Roure-Bertrand  Fils  (Bull.  Sci .  Ind . 
Roure-Bertrand  Fils.,  1921,  [iv],  No.  3,  14 — 19;  from  Ghem.  Zentr., 
1922,  ii,  483). — Boldo  leaf  oil,  the  essential  oil  from  the  leaves  of 
Peumus  Boldus ,  Mol.,  has  d17  0*9318,  dlb  0*9334 ;  [a]D  —0*14° ; 
acid  number,  1*87 ;  saponification  number,  14*87  :  it  contains 
30%  of  cineole.  The  oil  from  the  distillation  water  has  d 15  0*9323; 
acid  number,  3*73;  saponification  number,  26*13;  acetyl  number, 
142*18.  It  has  a  different  odour  from  that  of  the  first  oil  and  con¬ 
tains  15%  of  phenols.  Patchouli  oil  (Sumatra)  from  the  leaves  has 
d15  0*9689  ;  [a]D  —52°  4' ;  acid  number,  1*2  ;  saponification  number, 
7*9;  acetyl  number,  26*13.  Patchouli  oil  from  the  stems  has 
d 15  0*9739;  [a]D  —54°  8';  acid  number,  8*7;  saponification 
number,  10*0.  G.  W.  R. 
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Essential  Oils.  Roure -Bertrand  Fils  (ScL  Ind.  Bull 
1921,  [iv],  No.  4;  cf.  A.,  1921,  i,  797,  798).— An  oil  distilled  from 
Lavandula  stoechas  resembled  that  ascribed  by  Schimmel  &  Co. 
(1905)  to  L.  dentata.  It  had  d15  0*945 — 0*962,  a  +35°  30'  to  +47°, 
acid  number,  0*93 — 5*16  ;  saponification  number,  18*26 — 18*67  ; 
ester  number,  13*1 — 17*74;  acetyl  ester  number,  47*14.  The  chief 
constituents  (80%)  are  d-camphor  and  d-fenchone,  probably  also 
fenchyl  alcohol,  terpineol,  and  a  phenol  compound.  d-Fenchone 
has  d 20  0*9443,  d26  0*9402,  a23  +54°  34',  1*4625,  m.  p.  3—5°. 

Oil  of  angelica  root,  obtained  by  distilling  the  fresh  root  with  water, 
had  d17'5  0*8887,  d15  (corr.)  0*8907,  a18  +6°  42'  (normally  16°  to 
+41°),  acid  number,  7*20  (usually  1  to  4) ;  saponification  number, 
52*27  (13  to  44) ;  ester  number,  45*07  (12  to  40).  Madagascar 
cinnamon  bark  oil  (a)  from  pounded  bark,  (6)  from  the  separated 
water  by  extraction  with  light  petroleum,  (c)  a  mixture  of  both, 
had  respectively  d17  0*9715,  1*0281,  T0075;  d15  0*9731,  T0297, 
1*0091;  a17  -5°  49',  a16  -2°  2',  a17  -3°  23';  acid  number,  2*49; 
2*49,  2*49;  aldehyde  content,  48%,  82%,  70%.  The  composition 
and  analytical  characters  of  French  oil  of  lavender  are  discussed. 
Oil  of  Tagetes  anisata ,  Lillo,  which  has  an  odour  of  anise,  has 
d15  0*9862,  b.  p.  214—218°,  f.  p.  -6°,  nD  1*5432,  a  -1°  10', 
saponification  number,  3*1. 

The  table  of  structural  formulae,  physical  constants,  and  charac¬ 
teristic  derivatives  of  essential  oil  constituents  is  continued. 

Chemical  Abstracts. 

Oil  of  Bystropogon  Canus.  Julia  Whelan  (J.  Amer. 
Pharm.  Assoc.,  1922,  11,  337 — 338). — The  total  oil  obtained  by 
distillation  in  steam  was  0*3%.  The  colour  is  green,  somewhat 
like  that  of  bergamot  oil,  and  the  odour  more  like  that  of  fatty 
acid  esters  than  of  menthol;  d20  0*910;  [a]^  — 0*59°;  rifi  T563. 
Tests  for  pulegone,  menthol,  thymol,  and  carvacrol  were  negative. 

Chemical  Abstracts. 

Essential  Oil  of  the  Leaves  of  Doryphora  sassafras .  A.  It. 

Penfold  (Perf.  Essent.  Oil  Bee.,  1922,  13,  273 — 275). — The  leaves 
of  Doryjphora  sassafras,  the  New  South  Wales  variety  of  the  sassa¬ 
fras  tree,  yield,  according  to  season,  0*1 — 1*05%  of  essential  oil, 
the  former  quantity  being  obtained  in  May  and  the  latter  in 
November.  The  oil  varies  considerably  in  composition  according 
to  the  districts  from  which  it  is  obtained.  Leaves  from  the  Monga 
district  gave  an  oil  having  the  following  constants  :  d  1*01 — 1*02; 
n  1*506 — 1*509;  a  +  16*2°  to  +22*2°;  ester  value,  4*6  (after 
acetylation,  32*97) ;  solubility  in  70%  alcohol,  1  in  8.  The  principal 
constituents  so  far  identified  are  safrole,  60 — 65%;  camphor. 
10 — 15%;  d-a-pinene,  10%;  sesquiterpenes,  10%;  eugenol,  1%. 
Another  sample  of  oil  from  the  Currowan  district  was  lighter  than 
water  (d  0*9808)  and  contained  about  30%  only  of  safrole,  together 
with  a  considerable  quantity  of  a  substance  which  was  apparently 
eugenol  methyl  ether,  but  which  has  not  yet  been  satisfactorily 
separated  from  admixed  sesquiterpenes  and  alcoholic  substances. 
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The  proportion  of  camphor  in  this  oil  was  also  greater,  amounting 
to  about  30%.  G.  F.  M. 

The  Volatile  Oil  of  Mentha  aquatica,  Linne,  and  a  Note 
on  the  Occurrence  of  Pulegone.  Roland  E.  Kremers  (J. 
Biol  Chem.,  1922,  52,  439— 443).— The  distilled  oil  of  Mentha 
aquatica,  Linne,  has  du  0*916;  ?i24  14582;  [a]g  —748°;  acid 
number,  7*84;  ester  number,  210*93;  ester  number  after  acetyl¬ 
ation,  224*0;  and  contains  73*82%  of  ester,  61*6%  of  total  alcohol, 
3*6%  of  free  alcohol.  The  ester  consists  mainly  of  linalool  acetate. 
There  are  also  present  small  quantities  of  another  ester,  free  linalool, 
a  free  acid,  and  an  unstable  aldehyde. 

Pulegone  is  a  constituent  of  the  cohobated  oil  of  peppermint 
(cf.  this  vol.,  i,  357).  E.  S. 

Essential  Oil  of  Violet  Roots.  A.  Goris  and  Ch.  Vischniac 
(Bull  Sci.  Ind.  Roure- Bertrand  Fils ,  1921,  [iv],  3,  1 — 8;  from 
Chem .  Zentr .,  1922,  i,  360). — The  roots  of  violet  (Viola  odorata) 
contain  an  essential  oil  and  a  glucoside.  The  ethereal  oil  is  a 
salicylic  ester.  The  amount  of  glucoside  is  small.  It  is  acted 
on  by  an  enzyme  contained  in  the  root  with  the  formation  of  an 
essential  oil  of  strong  odour.  G.  W.  R. 

The  Vulcanisation  of  Caoutchouc  in  Solution.  F.  Boiry 
(Compt.  rend.,  1922,  175,  102 — 104). — If  caoutchouc  is  heated, 
in  colloidal  solution,  with  sulphur  at  120°  the  product  depends 
on  the  concentration  of  the  solution  and  the  nature  of  the  solvent. 
With  dilute  solutions  (1 — 2%),  and  with  solvents  such  as  nitro¬ 
benzene,  petrol,  phenetole,  etc.,  a  gelatinous  deposit  is  obtained 
which,  when  dried,  is  a  hard,  elastic  mass  with  a  black  fracture. 
After  extraction  with  acetone,  it  contains  15 — 30%  of  “  combined  ” 
sulphur.  With  solvents  such  as  aniline,  xylene,  thymol,  etc., 
no  precipitate  is  obtained  even  after  several  weeks5  boiling.  With 
10%  solutions  in  solvents  of  the  first  group,  the  viscosity  of  the 
solution  at  first  diminishes  on  heating,  then  reaches  a  minimum, 
and  increases  rapidly  until  the  liquid  forms  a  gel.  These  gels 
show  the  phenomenon  of  syneresis.  The  sulphur  content  of  the 
products  obtained,  after  extracting  the  gels  with  acetone,  varies 
between  20  and  30%.  W.  G. 

The  Glucosides.  I.  The  Constitution  of  Indican.  Alex¬ 
ander  Killen  Macbeth  and  John  Pryde  (T.,  1922,  121,  1660 — 
1668). 

Digitonin  and  its  Derivatives.  A.  Windaus  and  K.  Weil 
(Z.  physiol.  Chem.,  1922,  121,  62 — 79;  cf.  Kiliani,  A.,  1890,  i,  996; 
1891,  i,  576;  1919,  i,  90). — Digitonin  has  the  formula  C55H90O29. 
On  hydrolysis  by  alkali,  the  products  are  (i)  digit ogenin,  C26H4205, 
a  neutral  material  containing  three  hydroxyl  groups,  and  forming 
a  triacetyl  derivative,  C26H3905Ac3,  needles,  m.  p.  190°,  (ii)  a  hexose, 
(iii)  a  pentose,  according  to  the  equation  C55H90O29+5H2O= 
^26^42^  5+ 1C6H 120 6+ C5H  io05.  Digitogenin,  which  does  not 
possess  lactone,  methoxyl,  aldehyde,  or  ketone  groups,  is  oxidised 
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by  chromic  acid  to  digitogenic  acid,  which  is  now  shown  to  have 
the  formula  C26H3807,  to  yield  a  dimethyl  ester,  C26H3607Me2, 
m.  p.  146°,  and  a  diethyl  ester,  C26H3607Et2.  Gitonic  acid,  deoxy- 
digitogenic  acid,  and  hydrodigitoic  acid,  described  by  Kiliani, 
are  all  really  impure  forms  of  digitogenic  acid.  Digitoic  acid 
and  p- digitogenic  acid,  isomeric  with  digitogenic  acid,  from  which 
they  are  formed  on  warming  with  alkali,  both  yield  the  same 
dimethyl  ester,  C28H4207,  m.  p.  140°.  On  boiling  with  potassium 
hydroxide  solution,  the  dimethyl  esters  of  digitoic  acid,  digitogenic 
acid,  and  |3- digitogenic  acid  all  yield  digitoic  acid.  Oxydigitogenic 
acid,  from  the  oxidation  of  digitoic  acid,  digitogenic  acid,  or 
p-digitogenic  acid,  has  the  formula  C26H3809  (trimethyl  ester, 
m.  p.  153°).  It  loses  carbon  dioxide  easily  on  boiling 
with  acetic  acid  and  some  mineral  acid,  indicating  a  p-ketonie 
acid  or  a  derivative  of  malonic  acid.  Further  oxidation  yields 
digitic  acid,  C26H38O10  ( dimethyl  ester,  C29H44O10,  m.  p.  137 — 
138°).  This  ester  differs  from  the  previously  described  esters  in 
that  it  contains  a  hydroxyl  group.  On  treatment  with  acetic 
acid  and  hydrogen  chloride  at  0°,  it  loses  1  molecule  each  of  carbon 
dioxide  and  of  water  to  form  anhydrodigitic  acid,  which  presum¬ 
ably  has  the  formula  025H36O7.  W.  O.  K. 

Hyssopin.  0.  A.  Oesterle  (Schweiz.  Apoth.  Ztg .,  1921,  59,  548 — 
553;  from  Chem .  Zentr .,  1922,  i,  579). — Hyssopin ,  C50H66O30,3H2O, 
which  occurs  as  crystals  in  hyssop  plants  attacked  by  fungi,  is 
a  rhamnoglucoside  similar  to  hesperidin ;  it  forms  spherulitic 
crystals,  m.  p.  275 — 276°.  Hyssopinglycone ,  C16H1406,  forms 
bright  ochre-yellow  platelets,  m.  p.  262—263°.  Hyssopinglycone 
acetate ,  C16Hn06Ac3  or  C16H10O6Ac4,  forms  white  needles. 

G.  W.  R, 

The  Use  of  Rhodanine  in  Organic  Syntheses.  I.  Furyl- 
alanine.  Ch.  Granacher  (Helv.  Chim.  Acta ,  1922,  5,  610 — 
624). — The  condensation  products  of  rhodanine  with  aldehydes 
are  readily  decomposed  by  alkalis,  and  a  study  of  their  decom¬ 
position  has  shown  that  by  this  means  many  organic  compounds 
not  otherwise  readily  accessible  may  be  synthesised.  It  has  been 
previously  observed  by  several  authors  that  the  condensation 
product  of  rhodanine  with  benzaldehyde  breaks  up,  forming 
a-thiolcinnamic  acid.  This  reaction  is  found  to  occur  readily 
on  warming  with  10 — 15%  sodium  hydroxide  solution.  a-Thiol- 
cinnamic  acid  is  found  to  behave  in  many  respects  as  the  a-thio- 
keto-carboxylic  acid,  CH2Ph*CS*C02H,  and  is  therefore  to  be 
considered  a  tautomeric  substance.  It  gives  phenylpyruvic  acid 
oxime,  which  melts  with  decomposition  at  173 — 174°,  not  at  159 — 
160°,  as  has  been  stated.  It  also  reacts  with  other  amines,  giving 
derivatives  of  pyruvic  acid  with  loss  of  sulphur.  The  oxime  pan 
be  readily  hydrolysed  to  pyruvic  acid  or  reduced  to  an  a-amino- 
acid.  It  is  thus  possible  to  pass  from  benzaldehyde  directly  to 
pyruvic  acid  or  phenylalanine,  and  in  the  same  way  from  furfur- 
aldehyde  to  furylalanine.  The  a-thio-ketonic  acids  may  also  be 
converted  into  the  a-ketonic  acids  by  simply  boiling  with  ammonia. 
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The  oxime  can  also  be  reduced  to  give  a  nitrile  containing  one 
carbon  atom  more  than  the  original  aldehyde.  Further,  a-thiol- 
cinnamic  acid  can  be  reduced  to  p-phenylpropionic  acid,  a  saturated 
acid  containing  two  carbon  atoms  more  than  the  original  aldehyde. 
By  reduction  of  a-thiolcinnamic  acid  in  alkaline  solution  with 
sodium  amalgam,  a -thiol-$-phenylpropionic  acid , 

CH2Ph*CH(SH)*C02H, 

was  obtained.  It  forms  a  thick  syrup  with  an  unpleasant  odour, 
cannot  be  distilled,  and  gives  with  ferric  chloride  and  a  trace  of 
ammonia  a  fugitive  blue  coloration. 

a-Thiohp-2-furylacrylic  acid  (Andreasch,  A.,  1919,  i,  97)  forms 
with  hydroxylamine  a -oximino-$-2-furylpyruvic  acid ,  white  needles, 
m.  p.  145°.  By  reduction  with  sodium  amalgam  in  alcohol  in 
presence  of  lactic  acid  to  give  the  necessary  acidity,  this  is  reduced 
to  2 -furylalanine,  a  coarse,  crystalline  powder  decomposing  at 
252°.  With  phenylcarbimide  in  alkaline  solution,  this  is  condensed 
to  a-phenylcarbamido-p-2-furylpropionic  acid,  m.  p.  177 — 178°, 
not  162 — ’163°  as  given  by  Sasaki  (A.,  1921,  i,  808).  E.  H.  It. 

A  Synthesis  of  Pyrylium  Salts  of  Anthocyanidin  Type. 

David  Doig  Pratt  and  Robert  Robinson  (T.,  1922,  121,  1577— 
1585). 

The  Coumaranone  Series.  II.  The  Preparation  of  4- 
and  6-Chlorocoumaran-2-ones  and  their  Conversion  into 

2-  and  4-Chloroflavonols  respectively,  and  some  Derivatives 
of  o-  and  p-Chlorophenoxyacetic  Acids.  Thomas  Hosker 
Minton  and  Henry  Stephen  (T.,  1922,  121,  1598 — 1603). 

The  Thiophen  Series.  XIII.  The  Action  of  Acetylene  on 
Pyrites.  Wilhelm  Steinkopf  and  Julius  Herold  ( Annalen , 
1922,  428,  123 — 153 ;  cf.  A.,  1914,  i,  425). — The  product  of  the 
action  of  acetylene  on  finely  divided  pyrites  at  300°  contains  the 
following  substances :  carbon,  hydrogen,  carbon  disulphide, 
methane,  butadiene,-  acetaldehyde,  hydrogen  sulphide,  acetone, 
benzene,  thiophen  (about  40%),  2-thiotolen,  3-thiotolen,  2 : 3- 
thioxen,  2-ethylthiophen,  and  3-ethylthiophen,  and  probably,  in 
addition,  butane,  Aa-butinene,  toluene,  and  xylene,  as  well  as 
higher  homologues  of  acetylene. 

The  thiophen  homologues  were  identified  for  the  most  part 
by  means  of  their  mercury  compounds,  many  of  which  had  pre¬ 
viously  been  prepared  from  synthetic  specimens  of  the  alkyl- 
thiophens  (A.,  1921,  i,  630).  2-  and  3-Ethylthiophen,  however, 

had  not  been  fully  characterised  previously  and  the  following 
facts  relating  to  these  substances  had  to  be  ascertained  in  order 
to  establish  their  presence  in  the  mixture. 

C'43-Ethylthiophen,  on  treatment  with  mercuric  chloride,  yields 

3- eftiyUhiophen-2(oT  5)-mercurichloride ,  which  forms  colourless 
crystals,  m.  p.  67 — 68°,  and  S-ethylthiophen-2  :  5-dimercurichloride , 
microscopic,  filamental  needles,  m.  p.  295 — 297°  (decomp.).  The 
former,  on  treatment  with  2  molecules  of  sodium  thiocyanate, 
gives  mercury  3  :  3 ' -diethyldithienyl,  needles,  m.  p.  68°,  but  no 
mercurithiocyanate . 
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2-Ethyl-5-thienyl  methyl  ketone,  prepared  from  2-ethylthiophen 
by  the  phosphoric  oxide  method  (A.,  1921,  i,  579),  gives  a  semi - 
carbazone  which  crystallises  from  alcohol  in  leaflets,  m.  p.  215°, 
with  previous  sintering.  C.  K.  I. 


Thiophen  Series.  XIV.  The  Condensation  of  Diazoacetic 
Ester  with  Thiophen.  Wilhelm  Steinkopf  and  Halvard 
Augestad -Jensen  (Annalen,  1922,  428,  154 — 163). — Condensation 
between  ethyl  diazoacetate  and  thiophen  takes  place  at  127°, 
giving  a  poor  yield  of  an  ester,  b.  p.  1135 — 114*5°/13  mm.,  which 
is  believed  to  be  ethyl  dicyclo-A  2-oc-penthiophen-5-carboxylate, 
_ CI1 

Mil  i  “C>CH’C02Et,  rather  than  any  of  the  possible  monocyclic 
CH'S’CH 


isomerides,  because  the  ease  with  which  it  forms  an  amide,  long 
needles,  m.  p.  165°,  on  treatment  with  ammonia,  suggests  that  the 
car bethoxy- group  is  not  attached  to  a  quaternary  carbon  atom. 
Both  the  ester  and  the  amide  yield  an  acid,  C6H602S,  on  hydrolysis 
with  sodium  hydroxide,  but,  as  it  is  not  clear  whether  or  no 
isomerisation  occurs  during  hydrolysis,  a  definite  structure  is  not 
assigned  to  this  substance.  C.  K.  I. 


Preparation  of  the  Alkaloidal  Mercuri-iodides  in  Crystal¬ 
line  Form.  Maurice  Eranqois  and  Louis  Gaston  Blanc 
(Compt.  rend.,  1922,  175,  169 — 171). — The  amorphous  precipitate 
obtained  by  adding  potassium  mercuric  iodide  to  a  solution  of  an 
alkaloidal  salt  can  be  brought  into  solution  by  warming  it  in 
suspension  in  the  mother-liquor  with  a  large  excess  of  hydrochloric 
acid,  and  on  allowing  to  cool  slowly  it  is  usually  redeposited  in  a 
crystalline  form.  In  the  actual  preparation  of  these  crystals  the 
initial  precipitation  may  be  avoided  by  slowly  mixing  equal  volumes 
of  warm  solutions  of  the  alkaloidal  salt  containing  a  large  amount 
of  hydrochloric  acid,  and  of  potassium  mercuric  iodide,  of  suitable 
concentrations.  Clear  solutions  are  thus  obtained  from  which  the 
alkaloidal  mercuri-iodides  are  deposited  in  crystals  on  slowly 
cooling.  In  this  way,  the  mercuri-iodides  of  caffeine,  theobromine, 
quinine,  morphine,  codeine,  cocaine,  strychnine,  pilocarpine,  and 
sparteine,  and  also  of  quinoline,  were  prepared.  They  form 
brilliant  yellow  crystals,  containing  neither  chlorine  nor  water  of 
crystallisation.  They  show  a  tendency,  well  marked  in  the  case 
of  the  caffeine  compound  but  scarcely  perceptible  with  the  less 
soluble  compounds  such  as  that  of  quinine,  to  be  decomposed  by 
water  into  mercuric  iodide  and  the  alkaloidal  hydriodide. 

G.  F.  M. 


Preparation  of  the  Alkaloidal  Bismuthic  Iodides  in  a 
Crystalline  Form.  Maurice  FRANgois  and  Louis  Gaston 
Blanc  (Compt.  rend.,  1922,  175,  273 — 274). — Crystalline  bismuthic 
iodides  of  caffeine,  theobromine,  morphine,  codeine,  quinine, 
atropine,  arecoline,  pilocarpine,  sparteine,  nicotine,  aniline,  pyridine, 
and  quinoline  were  prepared  from  potassium  bismuthic  iodide  and 
acid  solutions  of  the  hydrochlorides  of  the  bases  by  methods  pre¬ 
cisely  analogous  to  those  employed  for  the  preparation  of  the 
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double  mercuric  iodides  (preceding  abstract).  These  compounds 
form  extremely  well-defined  microscopic  crystals,  and  in  the  bulk 
are  considerably  darker  in  colour  than  the  corresponding  amorphous 
substances.  They  contain  no  water  of  crystallisation,  and  have 
the  general  formula  (BiI3)z(AlkHI)r  They  appear  to  be  adapted 
for  the  microchemical  characterisation  of  the  alkaloids. 

G.  F.  M. 

Anhalonium  Alkaloids.  IV.  Synthesis  of  Anhalamine. 

Ernst  Spath  and  Hans  Roder  ( Monatsh .,  1922,  43,  93 — 111). — 
6-Hydro xy-7  :  8-dimethoxy-l  :  2  :  3  :  4-tetrahydroisoquinoline  has 
been  prepared  synthetically,  and  shown  to  be  identical  with 
anhalamine. 

At  the  outset  it  was  supposed  that  anhalamine  might  be  7-hydroxy- 
6  :  8-dimethoxy-l  :  2  :  3  :  4-tetrahydro^oquinoline,  and  therefore 
this  substance  was  synthesised.  It  was  necessary,  in  the  first 
place,  to  prepare  (3-4-ethylcarbonato-3  :  5-dimethoxyphenylethyl- 
amine,  and  two  methods  were  attempted.  The  starting  point  of 
the  first  was  carbethoxysinapie  acid  (4-ethylcarbonato-3  : 5-di- 
methoxycinnamic  acid),  which  was  reduced  by  hydrogen  in  the 
presence  of  palladium  and  platinum  to  carbethoxydihydrosinapic 
acid  (fiA-ethylcarbonato-S  :  5-dimethoxyphenylpropionic  acid),  m.  p. 
167 — 169°.  The  same  end-product  was  obtained  by  reducing 
carbethoxysyringylidenemalonic  acid  (4-ethylcarbonato-3  : 5-di- 
methoxybenzylidenemalonie  acid)  under  similar  conditions  to 
h-ethylcarbonato-3  :  5-dimethoxybenzylmalonic  acid ,  m.  p.  122 — 123° 
(decomp.),  and  effecting  the  elimination  of  a  carboxyl  group  from 
this  substance  by  heating.  The  carbethoxydihydrosinapic  acid 
was  converted  into  its  chloride ,  and  thence  into  its  amide ,  m.  p. 
122 — 123°,  from  which  it  was  hoped  to  obtain  the  required  ethyl- 
amine  by  the  action  of  bromine  and  alkali.  The  sole  isolable 
product,  however,  was  $A-hydroxy-3  :  5-dimethoxyphenylpropion- 
amide ,  m.  p.  153 — 154°,  hydrolysis  of  the  carbonato-group  having 
taken  place. 

Carbethoxysyringaldehyde  (4-ethylcarbonato-3  :  5-dimethoxy- 
benzaldehyde)  was  therefore  condensed  with  nitromethane  to 
give  u)-nitro-4:-elhylcarbonato-3  :  5-dimethoxy styrene,  yellow  crystals, 
m.  p.  167°,  which  was  reduced  by  zinc  dust  and  acetic  acid  to 
4-ethylcarbonato-3  :  5-di?nethoxyphenylacetaldoxime .  This  was  re¬ 
duced,  without  purification,  by  means  of  sodium  amalgam  to 
$-4:-ethylcarbonato-3  :  5-dimethoxyphenylethylamine,  an  oil  which 
gave  a  crystalline  hydrochloride ,  platinichloride,  and  picrate,  m.  p. 
200°  (decomp.). 

The  base  was  now  condensed  with  formaldehyde  to  give  1-ethyl- 
carbonato-6  :  8-dimethoxy-l  :  2  :  3  :  4-tetrahydroisoquinoline.  This 
base  gave  a  crystalline  hydrochloride ;  on  removal  of  the  carbethoxy- 
group  and  methylation  by  means  of  methyl  sulphate  and  alkali,  it 
yielded  6:7:  8-trimethoxy-2-methyl-l :  2  :  3  : 4-tetrahydroi’soquino- 
line  methiodide,  and  on  hydrolysis  it  gave  7 -hydroxy -6  :  8-dimethoxy- 
1:2:3: 4:-tetrahydroisoquinoline,  m.  p.  166 — 167°,  which  was 
different  from  anhalamine. 

A  similar  series  of  experiments  was  therefore  instituted  with 
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the  isomeric  aldehyde,  5-ethylcarbonato-3  :  4-dimethoxybenz- 
aldehyde,  but,  at  the  outset,  difficulties  were  encountered  in  the 
preparation  of  this  substance.  5-Nitroveratraldehyde  was  reduced 
to  5-aminoveratraldehyde ,  which  was  isolated  as  the  tin  double  salt 
and  diazotised.  The  hydrolysis  product  of  the  diazonium  salt 
was  not  5-hydroxyveratraldehyde,  however,  but  4  :  5- dihydroxy  - 
3-methoxybenzaldehyde,  a  methyl  group  having  been  eliminated. 
Methylation  of  this  gave  3:4:  5-trimethoxybenzaldehyde,  so  that 
this  way  to  the  desired  substance  appeared  to  be  closed.  The 
methylation  of  gallic  acid  was  therefore  investigated.  Methyl 
sulphate  gave  a  mixture  of  methyl  4  :  5 -dihydroxy- 3- methoxy- 
benzoate,  methyl  5-hydroxy-3  :  4-dimethoxybenzoate,  and  methyl 
3:4:  5-trimethoxybenzoate,  and  by  further  methylation  of  the 
first  of  these  a  mixture  of  the  second  and  third  could  be  obtained. 
The  methyl  5-hydroxy-3  : 4-dimethoxybenzoate  was  hydrolysed 
with  alkali  to  5-hydroxy-3  :  4-dimethoxybenzoic  acid,  which  was 
condensed  with  ethyl  chlorocarbonate  to  give  5-ethylcarbonato- 
3  :  4 -dimethoxybenzoic  acid ,  m.  p.  117 — 118°.  This  substance  was 
converted  into  its  chloride ,  m.  p.  45 — 46°,  by  means  of  phosphorus 
pentachloride,  and  the  chloride  reduced  by  hydrogen  to  5-ethyl- 
carbonato-3  :  4 -dimethoxybenzaldehyde,  m.  p.  60 — 60*5°.  This  on 
hydrolysis  gave  5-hydroxy -3  :  ^-dimethoxybenzaldehyde ,  m.  p.  62 — 63°. 

The  carbonato- aldehyde  was  now  condensed  with  nitromethane 
to  give  <o-nitro-5-ethylcarbonato-3  :  4t-dimethoxy  styrene,  m.  p.  96°, 
which  on  reduction  gave  ^-5-hydroxy- 3  :  4=-dimethoxyphenylethyl - 
amine ,  a  brown,  amorphous  mass.  This  yielded  anhalamine  on 
condensation  with  formaldehyde. 

As  the  yield  in  this  last  condensation  was  not  good,  the  method 
was  modified.  5-Hydroxy-3  :  4-dimethoxybenzoic  acid  was  benzyl- 
ated,  but  the  5-benzyloxy- 3  :  4- dimethoxybenzoic  acid  so  obtained, 
m.  p.  170 — 172°,  could  not  be  reduced  to  the  aldehyde.  5-Hydroxy- 
3  :  4- dimethoxybenzaldehyde  was  therefore  directly  benzylated. 
5-Benzyloxy-3  :  4- dimethoxybenzaldehyde ,  m.  p.  54°,  on  condensation 
with  nitromethane,  gave  in-nitro-5-benzyloxy- 3  :  4,-dimethoxy styrene, 
m.  p.  104 — 105°,  which,  on  reduction,  yielded  (3- 5-benzyloxy -3  :  4- 
dimethoxyphenylethylamine  ( picrate ,  m.  p.  163°).  This,  on  con¬ 
densation  with  formaldehyde  and  subsequent  digestion  with  hydro¬ 
chloric  acid  (to  remove  the  benzyl  group),  gave  anhalamine. 

C.  K.  I. 

Preparation  of  Amino-derivatives  of  Hydrogenated 
Cinchona  Alkaloids  and  their  Derivatives.  Howard  &  Sons, 
Ltd.,  John  William  Blagden,  and  Maximilian  Nierenstein 
(Brit.  Pat.  182986). — Good  yields  of  the  amino -derivatives  of 
hydrogenated  cinchona  alkaloids  are  obtained  by  reducing  the 
nitro- derivatives  in  neutral  or  nearly  neutral  solution  with  suitable 
reducing  agents  such  as  zinc  or  iron  in  conjunction  with  a  neutral 
salt.  Thus  nitrohydroquinine,  dissolved  in  alcohol,  or  in  water  in 
the  form  of  a  salt,  is  heated  at  50°  or  more,  and  zinc  dust  and 
aqueous  ammonium  sulphate  solution  are  added.  After  stirring 
for  some  hours  at  this  temperature,  the  filtered  solution  is  con¬ 
centrated  in  a  vacuum  to  crystallise  the  product.  G.  F.  M. 
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Preparation  of  Morphine  Allyl  Ether.  Georg  von  Kereszty 
and  Emil  Wolf  (D.R.-P.  343055;  from  Chem.  Zentr.,  1922,  ii, 
147). — A  solution  of  an  alkali  metal  compound  of  morphine  is 
allowed  to  react  with  an  alcoholic  solution  of  an  allyl  arylsulphonate. 
By  the  action  of  sodium  morphine  on  allyl  benzenesulphonate, 
allyl  morphine  ether  is  obtained;  it  forms  a  hydrochloride  (-f  1H20), 
which  has  m.  p.  129 — 131°  when  heated  quickly,  or  130 — 132° 
if  heated  slowly.  The  free  base  has  m.  p.  67 — 68°.  It  has 
therapeutic  uses.  G.  W.  R. 

Scopoline.  VI.  The  Constitutions  of  Scopolamine  and 
Scopoline.  The  Hofmann  Degradation  of  Scopoline.  Kurt 
Hess  and  Ottmar  Wahl  (Ber.,  1922,  55,  [B],  1979 — 2025). — 
Inactive  scopoline,  obtained  by  the  hydrolysis  of  Z-scopolamine 
with  acids  or  alkalis,  has  been  shown  by  King  (T.,  1919,  115,  476, 
974;  cf.  Tutin,  T.,  1910,  97,  1793)  to  be  a  racemic  form  of  d -  and 
Z-scopoline  and,  since  the  active  seopolines  are  not  racemised  under 
such  conditions  as  are  used  in  the  hydrolysis  of  scopolamine,  he 
has  drawn  the  conclusion  that  r-scopoline  is  present  initially  in 
Z-scopolamine  and  that  the  optically  asymmetric  character  of 
the  latter  is  due  to  the  presence  of  the  optically  active  tropyl  group. 
The  conception  of  Z-scopolamine  as  a  partial  racemate  appears 
to  the  authors  improbable  on  theoretical  grounds,  and  also  on 
account  of  the  non-observation  of  a  transition  temperature  for 
Z-scopolamine  and  the  failure  of  attempts  to  resolve  cZZ-<zposcopol- 
amine.  More  conclusive  evidence  has  been  sought  by  attempts 
to  synthesise  Z-scopolamine  from  cZZ-scopoline  and  Z-tropic  acid, 
the  initial  experiments  being  conducted  with  optically  inactive 
material.  Direct  attempts  were  unsuccessful  by  reason  of  the 
reactivity  of  the  hydroxyl  group  of  tropic  acid,  whilst  acetyltropyl 
bromide  and  scopoline  gave  acetylscopoline.  Esterification  of 
cZZ-scopoline  with  atropic  acid  was  rendered  impossible  by  reason 
of  the  polymerisation  of  the  latter.  Greater  success  was  en¬ 
countered  with  deoxytropie  (a-phenylpropionic)  acid.  Erom  the 
r-acid  and  dl- scopoline,  two  racemic  products  are  derived,  whereas, 
according  to  King’s  conception,  the  formation  of  a  single  partial 
racemate  is  more  probable.  It  must  therefore  be  assumed  that 
either  this  conception  is  incorrect  or  that  the  ester  differs  in  its 
behaviour  from  scopolamine  and  oposcopolamine.  If  the  latter 
hypothesis  is  correct,  the  compound  derived  from  the  partly 
racemic  scopolamine  by  hydrogenation  of  the  corresponding  apo - 
derivative  must  be  a  separable  mixture  of  racemates  which  are 
identical  with  the  compounds  just  described.  Experiment,  how¬ 
ever,  shows  that  the  deoxyseopolamine  which  is  prepared  readily 
from  aposcopolamine  is  a  single  racemic  form  which  is  not  identical 
with  either  of  the  products  derived  from  scopoline  and  deoxytropie 
acid.  Since  the  acid  component  of  the  three  esters  is  the  same, 
the  difference  must  be  caused  by  the  alcoholic  component;  hence 
the  alcoholic  component  of  deoxyseopolamine,  and  therefore  of 
scopolamine  itself,  cannot  be  identical  with  scopoline.  It  follows 
also  that  only  one  asymmetric  carbon  atom  is  present  in  deoxy- 
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scopolamine,  and  hence  in  scopolamine;  since  this  is  located  in 
the  tropyl  residue,  a  symmetrical  structure  must  be  assigned  to 
the  basic  portion  of  scopolamine.  As,  however,  an  asymmetric 
carbon  atom  has  been  proved  to  be  present  in  scopoline,  it  must 
be  assumed  that  it  is  developed  during  the  hydrolysis,  which  thus 
causes  a  structural  change  in  the  basic  component  of  scopolamine. 
Further  confirmation  of  this  hypothesis  is  derived  from  the  observ¬ 
ation  that  the  three  isomeric  deoxyscopolamines  and  the  two 
racemates  of  deoxytropylscopolein  yield  the  same  products 
(scopoline  and  deoxytropic  acid)  when  hydrolysed.  The  constitu¬ 
tion  assigned  previously  to  scopolamine  and  its  derivatives  there¬ 
fore  requires  revision;  the  reactions  are  interpreted  satisfactorily 
by  the  following  formulae  : — 


.CH-CH-CH, 


0 


2  ^CH*CH*CH2 

NMe\CH-0-C0-CHPh  if !>  0  NMeNcH-O-CO-CPh 

1 -  '  1  /  ifc. 


\ch-6h-ch 


Scopolamine 
{U  and  d-forms) 


CH„*OH 


ch-ch*ch2 

apoSeopolamine 
(not  resolvable) 


,CH*CH-CH< 


CH»-CH-CH-OH 


/ 


O  i  NMeNcH  •  0  •  C  0  •  CHMePh  HOO  NMe 


\ 


ch-ch-ch2 

D  eoxy  sc  opolamine 
(one  r-form) 


CHa-CH-CH-O-CO-CHMePh 

/ 

CH-0 


hydrolysis 


\ 

)S  \ 


NMe 


\ 


CHj-CH-CH 

Deoxytropylscopolein 
(two  r-forms). 


-f- deoxytropic 
acid 


CHo-CH-CH 


^  Scopoline 
(l-  and  d-forms) 

& 


Deoxytropic  acid  is  prepared  conveniently  by  the  hydrogenation 
of  atropic  acid  in  glacial  acetic  acid  solution  in  the  presence  of 
platinum  and  is  converted  by  thionyl  bromide  (obtained  by 
saturating  boiling  thionyl  chloride  with  hydrogen  bromide)  into 
deoxytropyl  bromide ,  a  pale  yellow  liquid,  b.  p.  106— 107°/13  mm. 
The  latter  reacts  with  scopoline  hydrobromide  in  the  presence  of 
xylene  at  140°  with  the  formation  of  a-  and  p-deoxytropylscopolein 
bromides  in  approximately  equal  amount,  which  can  be  separated 
from  one  another  mechanically  or  by  seeding  the  solution  of  the 
mixture  with  one  variety,  a -Deoxytropylscopolein  crystallises  in 
large,  thick  rhombohedra,  m.  p.  66 — -67°  (the  hydrobromide ,  aggre¬ 
gates  of  needles,  m.  p.  205°;  picrate ,  quadratic  leaflets,  m.  p.  172°; 
methiodide ,  m.  p.  195°,  and  platinickloride,  yellow  crystals,  decomp. 
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155 — 157°,  are  described).  $-Deoxytropylscopolein  forms  large 
prisms,  m.  p.  63 — 64°  [the  hydrobromide ,  m.  p.  176 — 177°;  picrate , 
small  cubes,  m.  p.  130°;  methiodide ,  long,  slender  needles,  m.  p. 
183°;  platinichloride ,  m.  p.  215°  (decomp.),  and  oily  aurichloride 
are  described].  opoScopolamine  is  converted  by  hydrogen  in  the 
presence  of  spongy  platinum  and  glacial  acetic  acid  into  deoxy- 
scopolamine ,  long,  slender  needles,  m.  p.  69°;  the  hydrobromide , 
m.  p.  182 — 183°;  picrate ,  thin  leaflets,  m.  p.  209 — 210°;  methiodide , 
leaflets,  m.  p.  219°  (decomp.),  and  platinichloride ,  m.  p.  220°,  were 
analysed. 

The  new  conception  of  the  constitution  of  scopolamine  permits 
a  more  definite  hypothesis  with  regard  to  the  Hofmann  degrad¬ 
ation  of  scopoline  (cf.  Hess,  A.,  1921,  i,  683  ;  Gadamer  and  Hammer, 
A.,  1921,  i,  588).  The  process  has  been  shown  to  give  rise  to  products 
which  contain  two  double  bonds  but,  under  definite  conditions 
which  are  now  described,  it  can  be  so  regulated  that  only  com¬ 
pounds  containing  one  double  bond  are  formed.  The  product 
of  the  reaction  consists  of  a  mixture  of  four  isomeric  bases, 


C9H1502N,  from  which  a-demethylscopoline  (annexed  formula  I  or 
CHICH - CH-OH  CH2-OH(NMe2)-CH-OH  '^oolhig8 

fTrv _ n  /ij _ r\  the  product  is 

\  \  identical  with 

CH2-CH(NMe2)-CH  CHICH - — CH  p^tioudy^as 

^  a-i^-demethyl- 

scopoline.  The  remaining  bases  are  only  separable  from  one 
another  after  hydrogenation.  Under  these  conditions  a-demethyl¬ 
scopoline  gives  a-dihydrodemethylscopoline ,  colourless,  lustrous 
needles,  m.  p.  53°  (the  picrate,  m.  p.  183°,  and  methiodide,  m.  p. 
209 — 210°,  have  been  prepared  previously  from  non- homogeneous 
material;  the  benzoyl  compound  has  m.  p.  219°).  Distillation  of 
the  quaternary  ammonium  base  of  a-dihydrodemethylscopoline 
leads  to  the  formation  of  O-methyliso-a-dihydrodemethylscopoline, 
b.  p.  116 — 120°/13  mm.  ( picrate ,  rhombic  crystals,  m.  p.  185°; 
methiodide ,  m.  p.  240 — 241°),  for  which  the  annexed  formulae  I  and 

ch2*ch2 - CH  ch2-ch2—-ch  ]iblaere  ^°hs; 

OMe-CH  X0  CH - O  f<is’ 

CH2-CH(NMe2)-CH  CH2-CH(NMe2)-CH-OMe 

excluded 


CH  CH2-CH2- 


— CH 


OMe-CH 


by  the  following  series  of  observations.  a-Dihydrodemethyl- 
scopoline  is  converted  by  thionyl  chloride  into  a-dihydrodemethyb 
scopoline  chloride ,  b.  p.  115 — 118°/13  mm.,  m.  p.  45°  [ picrate ,  m.  p. 
228°  (decomp.)],  which  is  transformed  by  sodium  methoxide  into 
the  methyl  ether  of  a-dihydrodemethylscopoline ,  b.  p.  110 — 115°/14 
mm.  ( methiodide ,  m.  p.  174 — 175°).  (a-Dihydrodemethylscopoline 
is  unaffected  by  sodium  methoxide  under  the  experimental  con¬ 
ditions  adopted.)  It  therefore  appears  valid  to  assign  the  formula 
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CH2-CH(NMe2)-CH 

(III.) 


CH2-CH2 


(IV.) 


Ill  to  the  methyl  ether.  The  corresponding  ammonium  base  is 

CH,‘CH, - CH-OMe  OH2-CH(NMe2)-CH-OMe  ^ 

distillation 
into  trimethyl- 
amine  and  a 
substance , 
C8H1202,  b.  p. 

70 — 71°/13  mm.  In  a  similar  manner,  p -dihydrodemethylscopoline 
(see  later)  is  converted  successively  into  ^-dihydrodemethylscopoline 
chloride ,  b.  p.  122 — 125°/13  mm.,  m.  p.  38 — 39°,  and  the  methyl 
ether  of  p -dihydrodemethylscopoline  (formula  IV)  (methiodide,  lustrous 
leaflets,  m.  p.  225*5°).  The  degradation  of  the  ammonium  base 
of  the  latter  gives  trimethylamine  and  a  nitrogen-free  product, 
b.  p.  about  80°/15  mm.  The  smooth  Hofmann  degradation  of 
these  substances  is  in  such  striking  contrast  to  the  stability  of 
O-methyKso-a-dihydrodemethylseopoline  under  similar  conditions 
that  the  substances  cannot  be  constituted  similarly. 

The  liquid  residue  obtained  after  the  removal  of  a-demethyl- 
scopoline  is  submitted  to  hydrogenation  and  the  dihydro-products 
are  separated  by  fractional  crystallisation  of  the  corresponding 
picrates.  The  following  substances  are  thereby  obtained : 

Dihydrodemethylscopoline,  colourless,  lustrous  needles,  m.  p.  78°, 
b.  p.  128 — 131°/13  mm.  ( picrate ,  large  cubes,  m.  p.  153°;  methiodide, 
rectangular  leaflets,  m.  p.  249°);  y- Dihydrodemethylscopoline, 
b.  p.  120 — 123°/13  mm.  (picrate,  large  crystals,  m.  p.  194° ; 

methiodide,  m.  p.  171°);  demethylscopolinone  (annexed  formula 
I  or  IT),  lustrous,  pointed  prisms,  m.  p.  42°,  b.  p.  117 — 119°/13  mm. 

ch,-ch,  co  leaflet£  m  p  163o. 

methiodide,  needles, 
m.  p.  233 — 234°;  benz¬ 
oyl  derivative,  m.  p. 
219°,  and  the  corre¬ 
sponding  picrate,  m.  p. 


CH2’CH=— ==ooh 


CH - 0 


CH - 0 


CH2*CH(NMe2)*CH 

(I.) 


CH2-CH(NMe2)-CH 

(H.) 

213 — 214°,  are  described ;  the  compound  does  not  react  with 
hydroxylamine  or  hydrazine  hydrate). 

a-,  P-,  and  y-Dihydrodemethylscopolines  are  reduced  with  com¬ 
parative  readiness  by  hydriodic  acid  and  phosphorus  to  the  amine , 
C9H17N,  b.  p.  59°/17  mm.,  170 — 172°/756  mm.  (picrate,  needles, 
157 — 158°),  which  contains  two  atoms  of  hydrogen  less  than  the 
expected  dimethylsuberylamine.  H.  W. 

Cevadine.  I.  Alexander  Killen  Macbeth  and  Robert 
Robinson  (T.,  1922,  121,  1571—1577). 


Derivatives  of  Pyrrole.  William  Kuster  [with  W.  Weber, 
H.  Maurer,  W.  Niemann,  P.  Schlack,  Schlayerbach,  and 
WilliCt]  (Z.  physiol  Chem.,  1922,  121,  135— 163).— By  the 

reduction  of  a  mixture  of  methyl  acetoacetate  and  methyl  oximino- 
acetoacetate,  methyl  2:4-  dimethylpyrrole  -3:5-  dicarboxylate, 
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needles,  m.  p.  174 — 175°,  is  obtained.  From  methyl  acetoacetate 
and  ethyl  oximinoacetoaeetate  is  obtained  3 -ethyl  5-methyl  2  : 4- 
dimethylpyrrole- 3  :  5-dicarboxylate ,  colourless  needles,  m.  p.  158°, 
and  in  an  analogous  way,  the  3-methyl  5-ethyl  ester,  colourless 
needles,  m.  p.  119 — 120°,  can  be  prepared.  On  partial  hydrolysis, 
these  give  respectively  2  :  4-dimethylpyrrole-3  :  5-dicarboxylic  acid 
3-ethyl  ester,  colourless  needles,  m.  p.  202°  (decomp.),  and  2  :  4- 
dimethylpyrrole- 3  :  5-dicarboxylic  acid  3-methyl  ester,  colourless 
needles,  m.  p.  182°  (decomp.).  2  : 4-Dimethylpyrrole-3  : 5-di¬ 
carboxylic  acid  3 -ethyl  ester,  when  boiled  with  acetic  anhydride, 
yields  ethyl  2  :  4  :  2'  :  4'  -  tetramethylpyrocoll  -  3  :  3'  -  dicarboxylate , 
colourless  needles,  m.  p.  257 — 258°,  and  over  a  free  flame  it  loses 
carbon  dioxide  to  form  methyl  2  ;  4-dimethylpyrrole-3-carboxylate. 
This  and  the  analogous  ethyl  2  :  4-dim ethylpyrrole-3-carboxy late, 
when  coupled  with  diazobenzenesulphonic  acid,  yield  respectively 
methyl  and  ethyl  5-sulphobenzeneazo-2  :  4-dimethylpyrrole-3-carboxylate 
as  red  powders,  unstable  in  the  air.  Ethyl  2  :  4-dimethylpyrrole- 
3-carboxylate  condenses  with  formaldehyde,  m-nitrobenzaldehyde, 
and  furfuraldehyde  to  give  bis(3-carbethoxy-2  : 4-dimethyl- 
pyrryl) -methane,  bis (3  -  carbethoxy  -  2  :  4 -dimethylpyrryl)  -  m  -  nitro- 
phenylmethane ,  odourless  needles,  m.  p.  180°,  and  bis(3-carbeth- 
oxy-2  :  4 -dimethylpyrryl) -furylmethane,  colourless  needles,  m.p.  176°. 
The  first  of  these  compounds  on  oxidation  with  chloranil  yields 
bis(3-carbethoxy-2  :  4 -dimethylpyrryl) -methene  hydrochloride ,  a  red 
dye,  m.  p.  215°.  Bis(3-carbethoxy-2 : 5 -dimethylpyrryl) -furyl¬ 
methane,  colourless  needles,  m.  p.  198°,  has  also  been  prepared. 
Ethyl  3-hydroxy-5-methylpyrrole-4-carboxylate  yields  the  following 
compounds :  with  anisaldehyde  in  presence  of  potassium  hydrogen 
sulphate,  3-hydroxy -4-carbeihoxy-5-methylpyrrolenyl-3-p-methoxy- 
phenylmethane ,  yellow  needles,  m.  p.  210°;  with  p-dimethylamino- 
benzaldehyde,  3-hydroxy 4-carbethoxy-5-methylpyrrolenyl-3-p-di- 
methylaminophenylmethane ,  red  crystals;  with  furfuraldehyde, 
3-hydroxy -4-carbethoxy- 5 -methylpyrrolenyl-3-furylmethane ,  yellow 
needles,  m.  p.  117°  (decomp.);  with  acetone,  in  presence  of  sodium 
hydroxide  and  acetyl  chloride,  ethyl  3 -hydroxy- 5-methyl-2 -isopropyl- 
idenepyrrolenineA-carboxylate ,  short,  pale  yellow  needles,  which 
slowly  decompose  at  180 — 200°;  with  acetic  anhydride  and 
potassium  acetate,  ethyl  3-acetoxy-5-methylpyrrole-k-carboxylate, 
m.p.  120° ;  with  acetic  anhydride  and  sulphuric  acid,  ethyl  3-acetoxy - 
2-acetyl-5-methylpyrrole-4:-carboxylatey  light  yellow  needles,  m.  p. 
167°,  which  on  hydrolysis  with  alcoholic  sodium  ethoxide  yields 
ethyl  3-hydroxy-2-acetyl-5-methylpyrrole-4-carboxylate ,  colourless,  fine 
needles,  m.  p.  199°  (semicarbazone,  CnH1603N4).  5-Acetyl- 
2  :  4-dimethylpyrrole  forms  a  mYroso-derivative,  small,  deep  green 
needles,  m.  p.  148 — 149°,  and  it  couples  with  diazobenzenesulphonic 
acid  to  yield  5-acetyl- 2  :  4-dimethylpyrrole-3-azobenzenesulphonic  acid , 
greenish -black  needles.  Similarly,  with  diazonaphthalenesulphonic 
acid  is  obtained  5-acetyl- 2  :  4-dimethylpyrrole-3-azonaphthalene - 
sulphonic  acid ,  dark  blue,  six-sided  leaflets,  which  decompose  at 
210 — 212°.  From  methyl  acetonedicarboxylate,  acetic  acid, 
sodium  nitrite,  and  zinc  dust  is  obtained  methyl  pyrrole- 
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3  :  5-diacetate- 2  :  4-dicarboxylate,  tufted  crystals,  m.  p.  98 — 99°, 
which  on  partial  hydrolysis  yields  a  dibasic  acid ,  CloH1308N. 

"  W.  O.  K. 

Complex  Magnesium  Salts.  G.  Spactj  (Bull.  Soc.  ^tiin^e 
Cluj ,  1921,  1,  72—91 ;  from  Chem.  Zentr .,  1922,  i,  313—314).— 
A  number  of  complex  pyridine  compounds  of  magnesium  con¬ 
taining  combined  water  are  described.  Tetra-aquodipyridine - 
magnesium  chloride ,  [MgPy2(H20)4]Cl2,  is  obtained  by  the  action 
of  anhydrous  pyridine  on  camallite;  it  crystallises  in  colourless 
needles  which  deliquesce  on  exposure  to  air  with  liberation  of 
pyridine.  It  gives  magnesium  hydroxide  on  treatment  with 
ammonia,  and  silver  chloride  with  silver  nitrate.  Triaquotripyridine- 
magnesium  chloride ,  [MgPy3(H20)3]Cl2,H2^>  is  similar  to  the  preceding 
compound.  Diaquotetrapyridinemagnesium  bromide , 

[MgPy4(H20)2]Br2,2H20, 

forms  very  hygroscopic  crystals  which  give  up  their  water  of 
crystallisation  in  a  vacuum  over  phosphoric  oxide.  Aquopenta- 
pyridinemagnesium  iodide ,  [MgPy5H20]l2,2H20,  forms  crystals  from 
which  iodine  separates  on  exposure  to  air;  it  is  less  hygroscopic 
than  the  preceding  compounds  :  Tetra-aquodipyridinemagnesium 
nitrate ,  [MgPy2(H20)4](N03)  2,2H20,  forms  nfacreous  lamellae.  The 
anhydrous  salt  has  similar  properties.  Hexapyridinemagnesium 
bromide ,  [MgPy6]Br2,  is  prepared  by  the  Tissier-Grignard  reaction 
by  way  of  the  ether  compound,  [MgPy4(Et20)2]Br2.  The  latter 
is  a  light  yellow,  unstable  powder  which  gives  with  anhydrous 
pyridine  at  100°  the  hexapyridinemagnesium  bromide  :  the  latter 
forms  colourless  platelets  and  is  very  hygroscopic  and  unstable. 
Hexapyridinemagnesium  iodide  is  similarly  prepared  and  resembles 
the  corresponding  bromide.  G.  W.  R. 

Complex  Iridium  Compounds.  M.  Delepine  (Rev.  gen. 
sci.  pures  appl.,  1921,  32,  607 — 615;  from  Chem.  Zentr. ,  1922, 
i,  411). — A  number  of  complex  pyridine  iridium  compounds  are 
described  in  connexion  with  a  study  of  Werner's  valency  theory. 
Potassium  pentachloropyridineiridiate ,  K2[IrraPyCl5],  is  prepared 
from  the  corresponding  aquo-salt  or  potassium  iridichloride  and 
pyridine  at  100°.  The  alkali  salts  are  reddish-brown,  giving 
orange  solutions ;  the  silver  and  thallium  salts  are  violet  or  blue. 
By  chlorination  of  the  above  salt,  pentachloropyridineiridic  acid, 
H[IrIVPyCl5],  is  obtained :  it  is  crystalline  and  gives  a  violet 
solution  in  amyl  alcohol.  Potassium  tetrachlorodipyridineiridiate, 
Kfli^PygCy,  is  prepared  similarly  to  the  pentachloropyridine 
compound  by  longer  heating.  Two  isomerides  occur  of  orange- 
yellow  and  red  colour  respectively.  The  alkali,  thallium,  silver, 
and  pyridine  salts  are  similar.  By  oxidation  with  chlorine  or 
nitric  acid,  tetrachlorodipyridineiridium,  IrIVPy2Cl4,  is  obtained;  it 
is  crystalline,  and  with  potassium  iodide  it  gives  potassium  tetra- 
chlorodipyridineiridiate  and  iodine.  By  the  action  of  ammonia, 
a  mixture  of  a  compound,  [IrmPy2(NH3)2Cl2],[IrmPy2Cl4],  and  a 
compound,  [IrmPy2(NH3)3Cl],[IrmPy2Cl4]2,  is  obtained.  Tetra¬ 
chlorodipyridineiridium,  prepared  from  orange-coloured  salts, 
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shows  green  and  reddish -violet  dichroism  in  polarised  light  and 
is  the  c£s-form,  isomorphous  with  the  corresponding  platinum 
compound.  Potassium  dioxalodipyridineiridiate ,  K[IrmPy2(C204)2], 
is  prepared  from  pyridine  and  potassium  trioxaloiridiate  or  potass¬ 
ium  dichlorodioxaloiridiate  at  130°.  It  is  crystalline  and  gives 
with  hydrogen  chloride  at  130°  a  compound ,  [IrmPy2(H20)Cl(C204)], 
yellow  needles,  and  a  compound,  [IrIIIPy2(H20)2Cl2],[IrinPy2Cl4], 
orange-yellow  prisms.  The  latter  compound  gives  with  ammonia, 
ammonium  tetrachlorodipyridineiridiate,  NH4[IrmPy2C]4],  and  a 
compound,  [IrniPy2(H20)(0H)Cl2],  forming  yellow  crystals.  The 
dioxalodipyridine  compound  cannot  be  resolved  into  optical 
isomerides.  The  m-form  of  the  compound,  K3[IrmCL>(C204)2], 
can  be  resolved  into  optically  active  constituents  by  way  of  the 
strychnine  compounds.  The  m-form  is  changed  into  the  trans - 
form  by  heating  at  130°.  The  trans-iorm  is  also  obtained  by  way 
of  potassium  hexachloroiridiate  and  potassium  oxalate. 

Trichlorotripyridineiridium,  [IrmPy3C]3],  is  obtained  from  potass¬ 
ium  tetrachlorodipyridineiridiate  by  heating  at  130°.  From  the 
orange -coloured  modification  two  isomerides  can  be  isolated, 
whilst  from  the  red  modification  only  one  compound  is  obtainable. 
The  orange -coloured  salts  and  their  products  correspond  through¬ 
out  with  the  cts-form,  and  may  give  optical  isomerides,  whilst 
the  red  salts  correspond  with  optically  inactive  /ra?is-forms. 

G.  W.  R. 

Preparation  of  Compounds  of  Pyridinebetaine  with 
Metallic  Salts.  Leopold  Cassella  &  Co.,  G.  m.  b.  H.  (D.R.-P. 
343148;  from  Chem.  Zentr.,  1922,  ii,  146). — By  the  action  of 
metallic  salts  on  pyridinebetaine  in  concentrated  aqueous  solution, 
compounds  are  obtained  which  serve  as  glycerol  substitutes. 
Dipyridinebetaine  sodium  chloride , 

C5NH5ChCH2-C02-C5NH5-CH2-C02Na, 
is  obtained  by  the  action  of  sodium  carbonate  on  dipyridinebetaine 
hydrochloride;  it  is  a  viscid  liquid,  d 15  L26.  Dipyridinebetaine 
calcium  chloride  has  cP5  1*28.  Dipyridinebetaine  potassium  iodide 
is  a  light  yellow  liquid,  <P5  1*475.  Dipyridinebetaine  mercuric 
chloride  forms  long  needles.  Dipyridinebetaine  sodium  salicylate 
is  also  mentioned.  The  alkali  and  alkaline -earth  metallic  com¬ 
pounds  are  strongly  hygroscopic  and  with  the  addition  of  small 
quantities  of  water  form  viscous  liquids  having  many  of  the 
properties  of  glycerol.  They  may  be  crystallised  by  concentration 
and  cooling.  G.  W.  R. 

Preparation  of  a  Derivative  of  Pyridine-3-carboxylic  Acid 
(Nicotinic  Acid).  Society  for  Chemical  Industry  in  Basle 
(Swiss  Pat.  90807 ;  from  Chem.  Zentr.,  1922,  ii,  324 — 325). — 
Compounds  containing  a  pyridine- 3 -carboxylic  acid  residue  are 
treated  with  diethylamine.  For  example,  the  acid  chloride  is 
treated  with  diethylamine  hydrochloride  for  two  hours  at  160°. 
From  the  product  of  the  reaction,  pyridine-3 -carboxylodiethylamide 
is  obtained  as  a  yellow  oil,  b.  p.  175°/25  mm.  It  has  therapeutic 
uses.  G.  W.  R. 
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Preparation  of  Quaternary  Ammonium  Salts  of  Pyridine- 
3-carboxylic  Acid  Alkyl  Esters.  Richard  Wolffenstein 
(D.R.-P.  343054;  from  Chem .  Zentr .,  1922,  ii,  145 — 146). — Alkyl 
pyridine- 3 -car boxylates  are  treated  with  alkyl  salts,  excepting 
alkyl  haloids.  Methyl  l-methylpyridine-3-carboxylate  methosulphate , 
obtained  by  the  action  of  methyl  sulphate  on  methyl  pyridine- 
3-carboxylate,  is  a  light  yellow,  uncrystallisable  oil.  The 
quaternary  compound  from  the  action  of  ethyl  nitrate  on  ethyl 
pyridine -3- car boxylate  is  a  thick,  light  brown  oil.  Amyl  pyridine - 
3-carboxylate  and  methyl  sulphate  give  similarly  a  quaternary 
compound ,  which  is  an  almost  colourless  oil.  G.  W.  R. 


The  Hydrogen  Esters  of  2  : 6-Dimethylcinchomeronic 
Acid.  Otto  Mumm  and  Else  Gottschaldt  ( Ber .,  1922,  55, 
[R],  2064 — 2075). — In  a  previous  communication,  the  ethyl 
hydrogen  ester  obtained  by  the  partial  hydrolysis  of  ethyl  2  :  6- 
dimethylcinehomeronate  has  been  regarded  as  the  3 -ester  (I), 

OCO  whereas  that  prepared  by 

/,\  2  the  action  of  ethyl  alcohol 

HCr  \p-COJi  on 


OC02H 


HC^\c.C02Et  HCX/  xC-C02li  on  the  acid  anhydride  has 
MeC^  ,CMe  MeQv  ,CMe  been  considered  to  be  the 

4-compound  (II),  the  formulae 
^  ^  (  0  JN  assigned  resting  mainly  on 

considerations  of  the  possibility  of  steric  hindrance  (Mumm  and 
Hirneke,  A.,  1918,  i,  184).  Since,  however,  Wegscheider  (A.,  1920, 
ii,  761)  has  more  recently  pointed  out  that  such  considerations  are 
frequently  not  applicable  to  esters  containing  nitrogen,  further 
confirmation  appeared  to  be  necessary.  Conclusive  evidence  of  the 
correctness  of  the  previously  assigned  formulae  is  now  obtained 
by  investigation  of  the  behaviour  of  the  synthetic  methyl  ethyl 
dime  thy  lcinchomeronates . 

3 -Methyl  Methyl  2  :  § -dimethylcinchomeronate,  b.  p.  158°/13  mm., 
m.  p.  22°,  is  prepared  by  the  condensation  of  ethyl  acetoneoxalate 
with  methyl  p-aminocrotonate ;  the  corresponding  picrate  has 
m.  p.  143 — 144°.  Conversely,  methyl  acetoneoxalate  and  ethyl 
P-aminocrotonate  give  4-methyl  3-ethyl  2  :  ^-dimethylcinchomeronate, 
prisms,  m.  p.  52°,  b.  p.  115°/0*45  mm.  ( picrate ,  needles,  m.  p.  137°), 
whereas  methyl  p-aminoerotonate  and  methyl  acetoneoxalate 
yield  methyl  2  :  §-dimethylcinchomeronate ,  colourless  needles,  m.  p. 
48°. 


3-Methyl  4-ethyl  dimethylcinchomeronate  is  completely  hydro¬ 
lysed  by  boiling  concentrated  hydrochloric  acid  to  dimethyl- 
cinchomeronic  acid  (the  hydrochloride  of  the  latter, 

C9H904N,HC1,H20, 

long  prisms,  which  do  not  melt  below  330°,  is  described).  It  is 
converted  by  the  calculated  quantity  of  potassium  hydroxide  in 
alcoholic  solution  into  3 -methyl  hydrogen  dimethylcinchomeronate , 
needles,  m.  p.  198 — 199°.  (4-Methyl  hydrogen  2  :  Q-dimethyl- 
cinchomeronate ,  colourless,  rhombic  plates,  m.  p.  165°,  is  prepared 
by  the  action  of  absolute  methyl  alcohol  on  2  :  6-dimethylcin- 
chomeronic  anhydride.)  Similarly,  4-methyl  3-ethyl  2  :  6-dimethyl- 
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cinchomeronate  is  transformed  by  partial  hydrolysis  into  3-ethyl 
hydrogen  2  :  6-dimethylcinchomeronate,  slender  needles,  m.  p. 
165°,  which  is  identical  with  the  substance  described  previously 
(Mumm  and  Hiineke,  loc.  cit .). 

3-Ethyl  silver  2  :  6-dimethylcinchomeronate  is  converted  by  dis¬ 
tillation  in  a  vacuum  into  ethyl  dimethylnicotinate,  b.  p.  118°/18 
mm.  (picrate,  m.  p.  139°). 

2  : 6-Dimethylcinchomeronie  acid  is  transformed  by  ethyl 
alcohol  and  hydrogen  chloride  into  4-ethyl  hydrogen  2  :  6- dime  thy  1- 
cinchomeronate,  m.  p.  151 — 152°.  The  action  of  potassium  methyl 
sulphate  on  potassium  2  : 6-dimethylcinchomeronate  at  135° 
gives  the  dimethyl  ester,  m.  p.  48°. 

The  following  data  are  recorded  for  the  affinity  constants  : 
2  ;  6-dimethylcinchomeronic  acid,  0*1666  (in  about  0*01iVr-solution) ; 
3-ethyl  hydrogen  ester,  0*0019;  4-ethyl  hydrogen  ester,  0*0021. 

H.  W. 


Apophyllenic  Acid  and  aa'-Dimethylapophyllenic  Acid. 

Otto  Mumm  and  Else  Gottschaldt  (. Ber 1922,  55,  [J5],  2075— 
2082). — Apophyllenic  acid  was  isolated  by  Wohler  (1844)  as  a 
product  of  the  degradation  of  narcotine,  and  has  subsequently 
been  shown  to  have  the  constitution  indicated  by  the  annexed 

formula  I  or  II.  The  authors  have 
attempted  to  decide  between  the  two 
alternatives  in  the  following  manner. 
Ethyl  2  :  6-dimethylcinchomeronate  is 
converted  by  successive  treatment  with 
methyl  iodide  and  moist  silver  oxide 
into  ethyl  dimethylapophyllenate,  from 


/ 


|C02H 


\/ 

NMe~ 


co 


0 


co2h 


-CO 


MeN~  O 
(II.) 


(1.) 

which  the  corresponding  free  acid  is  readily  obtained.  If  this 
reaction  is  applied  to  3-methyl  4-ethyl  2  :  6-dimethylcinchomeronate, 
ethyl  dimethylapophyllenate  (identical  with  the  product  derived 
from  the  diethyl  ester)  must  be  obtained  if  the  compound  is  a  3- 
betaine,  whereas  if  it  is  a  4-betaine  it  must  yield  methyl  dimethyl¬ 
apophyllenate  (identical  with  the  substance  derived  from  the 
dimethyl  ester).  The  latter  is,  however,  exclusively  produced,  so 
that  free  2  :  6-dimethylapophyllenic  acid  must  be  regarded  as  a 
4- betaine,  and  this,  by  analogy,  is  true  also  for  apophyllenic  acid 
itself.  In  each  case  the  more  powerfully  acidic  carboxyl  group 
takes  part  in  the  internal  salt  formation.  The  conception  of 
apophyllenic  acid  as  a  4- betaine  is  in  harmony  with  its  properties, 
except  that  its  silver  salt  is  converted  by  methyl  iodide  into  the 
4-methyl  ester  of  cinchomeronic  acid  3-betaine.  The  apparent 
exception  may  possibly  be  explained  on  the  basis  of  Pfeiffer’s 
hypothesis  (this  vol.,  i,  720),  according  to  which  the  betaines, 
like  true  salts,  are  completely  ionised  even  in  the  solid  state.  The 
formation  of  the  silver  salt  is  therefore  a  purely  ionic  reaction,  and 
it  is  immaterial  whether  it  is  a  3-  or  a  4- betaine,  since  either  would 
give  initially  the  same  ion. 

The  following  substances  are  described  :  Ethyl  2  :  6-dimethyl¬ 
cinchomeronate  methiodide ,  yellow  needles,  m.  p.  139° ;  ethyl 
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2  : 6-dimethylapophyllenate,  short,  colourless  needles  (+H20), 
m.  p.  112°,  m.  p.  (anhydrous)  185°;  methyl  2  :  6-dimethylcincho- 
meronate  methiodide ,  slender,  yellow  needles,  m.  p.  188 — 189° ; 
methyl  dimethylapophyllenate  ( trihydrate  and  anhydrous ),  colourless 
needles,  decomp,  about  255°  after  darkening  at  205° ;  3 -methyl 
Methyl  2  :  6-dimethylcinchomeronate  methiodide ,  slender  matted 
needles,  m.  p.  169 — 170°  (decomp.) ;  2  :  6-dimethylapophyllenic  acid 
(monohydrate  and  anhydrous),  slender  needles,  m.  p.  237 — 238°. 

H.  W. 


The  Mechanism  of  the  Fischer  Indole  Synthesis.  Cecil 
Hollins  (/.  Amer .  Chem.  Soc .,  1922,  44,  1598 — 1600). — The 
explanations  of  the  Fischer  synthesis  advanced  by  Robinson  and 
Robinson  (T.,  1918,  113,  639),  Cohn  (“  Die  Carbazolgruppe,”  1919, 
p.  12),  Bamberger  and  Landau  (A.,  1919,  i,  395),  and  Reddelien 
(A.,  1912,  i,  363)  are  criticised.  The  last-named  appears  to  be  the  most 
satisfactory,  and  its  apparent  failure  in  the  case  of  phenylmethyl- 
hydrazones  disappears  if  the  ketone  imide  is  supposed  to  react  in 
its  tautomeric  form  :  NHICR-CH2R  ^  NH2-CR:CHR 

NMePh-CR.’OHR  ~H»;  C6H4<^“®>CR.  Thus  modified,  Red- 

delien’s  theory  fulfils  all  the  conditions  required  :  (a)  an  indolenine 
is  the  primary  product  where  this  is  possible ;  (b)  ^obutyraldehyde 
and  ketones  of  the  type  CHMe2*CO*R  are  converted  into  indolenines 
with  extraordinary  ease  (due  to  the  ready  oxi disability  of  the 
•CHMe2  group) ;  (c)  the  reaction  succeeds  with  phenylmethyl- 

hydrazones;  (d)  the  tertiary  nitrogen  atom,  that  is,  that  remote 
from  the  benzene  nucleus,  is  the  one  removed ;  (e)  acid  hydrazides 
undergo  a  similar  condensation  to  oxindoles.  H.  W. 


Preparation  of  Dihydroisoindole.  Julius  von  Braun  and 
Annemarie  Nelken  (Ber.}  1922,  55,  [R],  2059 — 2063). — The 

CH  v 

preparation  of  dihydro^oindole,  C6H4<Cqjj2^>NH,  has  hitherto 

been  a  matter  of  considerable  difficulty.  It  has  been  shown, 
however,  by  Scholtz  (A.,  1898,  i,  567)  that  dixylenium  bromide, 

C  6H4<Cq  j^2^>NBr  1 C  6H4 ,  and  N  -  xylylenepiperidinium  bromide , 

2  2 

C6H4<CQ^2^NBr<C0g2.Qg2^>CH2,  are  converted  in  a  remarkable 

^  ^  ^  /’"’fTT*  \ttt  '/^TT 

manner  by  ammonia  into  the  compounds  C6H4<C  2  r— J ^  2^>C r H4 


and  C6H4<Xtt2 


CHo-NH-|CHo-CH 


CH9-!NH*CH9 


CH9-!NH-CH9-CH 


2  respectively.  Since  many- 


membered  rings  containing  nitrogen  are  not  generally  stable,  it 
appeared  probable  that  these  compounds  would  be  decomposed 
when  further  heated,  with  the  formation  of  dihydro  isoindole,  on 
the  one  hand,  and  dihydro^oindole  and  piperidine  on  the  other. 
This  is  found  to  be  the  case,  and  a  convenient  method  of  preparing 
dihydro^oindole  is  thus  afforded;  the  intermediate  isolation  of  the 
complex  ring  compounds  is  unnecessary. 
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AT-Xylylenepiperidinium  bromide  is  obtained  in  nearly  90% 
yield  by  the  method  of  Scholtz ;  a  greatly  improved  mode  of 
obtaining  dixylenium  bromide  is  described.  The  conversion  of  the 
bromides  into  the  cyclic  imines  has  been  examined  in  detail,  as 
has  also  the  action  of  heat  on  the  latter.  For  the  preparation  of 
dihydnnsoindole,  however,  it  is  preferable  to  neat  xylylenepiper- 
idinium  bromide  with  one  and  a  half  times  its  quantity  of  ammonia 
(25%)  during  twenty -four  hours  at  200°;  fractionation  of  the 
product  gives  piperidine,  dihydro^oindole  (yield  30%),  and  a 
complex  residue.  Di-o-xylyleneammonium  bromide  is  heated  with 
twice  its  quantity  of  ammonia  (25%)  for  three  to  four  hours  at 
250° ;  fractional  distillation  of  the  product  gives  dihydro^oindole, 
b.  p.  90°/14  mm.,  in  25%  yield,  di-o-xylyleneimine  in  22%  yield, 
and  a  complex  residue. 

Di-o-xylyleneimine  is  conveniently  identified  as  its  p -nitrobenzoyl 
derivative,  m.  p.  167° ;  dihychxnsoindole  gives  a  characteristic 
benzoate,  m.  p.  100°. 


X-Phenyldihydrcusoindole, 


C®H4<CH2>NPl1’ 

2 


is  readily  pre¬ 


pared  from  o-xylylene  bromide  and  aniline;  it  is  converted  by 
amyl  nitrite  in  alcoholic  solution  in  the  presence  of  hydrochloric 
acid  into  the  nitroso- compound,  a  green  powder,  m.  p.  286 — 287°, 
from  which  dihydrotsoindole  could  only  be  obtained  in  small  yield 
by  the  action  of  sodium  hydroxide  or  sodium  hydrogen  sulphite. 


H.  W. 


Some  New  Derivatives  of  2-Methylquinoline.  K.  Lucille 
McCluskey  (J.  Amer.  Chem,  Soc .,  1922,  44,  1573 — 1577). — 
4-Hydroxy -2 -methylquinoline  oxide,  described  recently  by  Gabriel 

and  Gerhard  (A.,  1921,  i,  441,  687), 
has  been  obtained  independently  by 
a  rather  different  method,  and 
several  of  its  derivatives  are  de¬ 
scribed.  The  isolation  of  a  di¬ 
benzoyl  derivative  of  the  compound 
necessitates  a  partial  modification 
of  the  structure  previously  assigned  to  it,  the  most  probable 
suggestion  being  that  it  is  an  equilibrium  mixture  (annexed 
formulae). 

Ethyl  o-nitrobenzoylaeetoaeetate  is  reduced  by  stannous  chloride 
and  hydrogen  chloride  in  glacial  acetic  acid  solution  to  ethyl 
^-hydroxy -2-methylquinoline-3-carboxylate  oxide,  a  colourless,  crys¬ 
talline  substance,  m.  p.  174°  [platinichloride ,  m.  p.  203°  (decomp.)]. 
It  is  hydrolysed  by  alkali  hydroxide  to  4- hydroxy -2 -methylquinoline - 
3 -carboxylic  acid  oxide ,  decomp.  209°,  which  passes  by  loss  of 
carbon  dioxide  into  4-hydroxy-2-methylquinoline  oxide,  m.  p.  247° 
(decomp.)  after  softening  at  245°  (platinichloride,  m.  p.  229 — 230° 
after  darkening  at  about  200°;  picrate,  m.  p.  171°;  monobenzoyl 
derivative,  m.  p.  236°  ;  dibenzoyl  derivative,  prepared  by  the  action 
of  benzoyl  chloride  and  benzene  on  an  alkaline  solution  of  4-hydroxy- 
2-methylquinoline  oxide,  a  colourless,  crystalline,  substance,  m.  p. 
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171°).  4-Hydroxy-2-methylquinolino  oxide  is  reduced  by  zinc 
dust  and  hydrochloric  acid  to  4-hydroxy-2-methylquinoline. 

o-Nitrobenzoylacetone  is  reduced  in  a  similar  manner  to  4-hydr¬ 
oxy- 2 -methylquinoline  oxide.  H.  W. 

2  :  8-Tetramethyldiaminoacridine.  Kishori  La l  Moudgill 
(T.,  1922,  121,  1506—1509). 

The  Reaction  of  o-Halogenated  Ketones  with  Feebly  Basic 
Amines  and  Synthesis  of  Derivatives  of  ms-Phenylacridine. 

Fritz  Mayer  and  Walter  Freund  [with  Kaspar  Pfaff  and 
Hermann  Wernecke]  ( Ber .,  1922,  55,  [B],  2049 — 2058). — The 
condensation  of  o-chlorobenzaldeliyde  with  feebly  basic  amines 
has  been  described  in  a  series  of  communications  by  Mayer  and 
his  co-workers  (A.,  1916,  i,  843;  1918,  i,  36;  1921,  i,  175).  The 
experiments  have  now  been  extended  to  o-halogenated  ketones. 
Reaction  occurs  in  accordance  with  the  scheme  :  R'*C0*C6H4C1+ 
NH2R  — >  R'*CO*C6H4vNHR+HC1.  o-Nitroamines  of  the  benzene 
series,  2-nitro-a-naphthylamine,  and  anthraquinone  derivatives  which 
contain  the  amino-group  in  the  a-position  may  be  used.  R'  may 
be  the  methyl  or  phenyl  group ;  in  the  latter  case,  ring  closure 
may  be  effected  with  production  of  derivatives  of  ras-phenylacridine. 
Full  directions  are  given  for  the  preparation  of  o-chlorobenzo- 
phenone  (cf.  Overton,  A.,  1893,  i,  208;  Graebe  and  Keller,  A., 
1899,  i,  703)  and  o-bromobenzophenone.  4-Chloro-3-acetyltoluene 
(cf.  Claus,  A.,  1891,  1222;  1892,  985)  has  b.  p.  239—240°;  it 
yields  an  oxime,  m.  p.  100 — 101°  (Claus,  m.  p.  94°),  and  condensation 
products  with  $>-chlorobenzaldehyde  and  anisaldehyde,  m.  p.  105 — - 
106°  and  83 — 84°,  respectively.  The  action  of  acetyl  chloride  on 
p-bromotoluene  gives  a  ketone,  b.  p.  257 — 258°  [oxime,  m.  p.  112 — 
114°  (Claus,  m.  p.  109°);  semicarbazone ,  m.  p.  224°;  p -nitrophenyl- 
hydrazone ,  m.  p.  173°],  whereas  o-bromotoluene  yields  a  ketone, 
b.  p.  262 — 264° /760  mm.,  132 — 137°/12  mm.  (oxime,  m,  p.  104°, 
semicarbazone,  m.  p.  224°,  p -nitrophenylhydrazone,  m.  p.  203°) ; 
the  semicarbazones  of  the  two  compounds  are  identical,  whereas 
the  oximes  and  £>-nitrophenylhydrazones  differ  from  one  another. 
An  unexplained  abnormality  in  the  course  of  the  Friedel- Crafts’ 
reaction  is  therefore  indicated,  but  since  the  imino-ketones  derived 
from  the  two  ketones  are  identical,  it  follows,  at  any  rate,  that 
each  contains  3-bromo-4-acetyltoluene.  Benzoylation  of  p-bromo- 
toluene  gives  a  ketone ,  b.  p.  204°/12 — 13  mm.  (oxime,  m.  p.  143 — 
145°,  and  also  a  variety,  m.  p.  100°;  semicarbazone,  m.  p.  168—172° 
after  softening  at  156°).  o-Bromotoluene  yields  a  ketone,  b.  p. 
206°/15 — 16  mm.  (oxime,  m.  p.  143 — 145°,  and  a  variety,  m.  p.  79 — 
80°,  which  is  possibly  not  homogeneous ;  semicarbazone,  m.  p. 
168 — 172°  after  softening  at  164°).  In  this  instance,  the  semi¬ 
carbazones  and  oximes  appear  to  be  identical.  It  is  possible  that 
the  ketones  exist  in  stereoisomeric  forms,  but  the  greater  probability 
appears  to  be  that  they  are  mixtures.  Oxidation  of  either  di- 
brominated  ketone  gives  ^p-benzoylbenzoic  acid. 

The  imino-ketones  are  generally  prepared  by  heating  a  solution 
of  the  halogenated  ketone  and  the  requisite  base  in  naphthalene 
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or  nitrobenzene  at  220°  with  dry  sodium  carbonate  and  a  little 
copper  powder.  The  acridines  are  obtained  by  heating  the  imino- 
ketones  with  concentrated  sulphuric  acid  on  the  water- bath. 

The  following  substances  are  derived  from  o-chlorobenzophenone  : 
with  o-nitroaniline,  1  -nitro-5-phenylacridine,  brownish -yellow  leaflets, 
m.  p.  218° ;  with  2  : 4-dinitroaniline,  o-2' :  4' -dinitroanilinobenzoylbenz- 
ene,  CgHg^OgJg’NH’CgH^COPh,  yellow  needles,  m.  p.  161 — 162° ; 
1  :  3-dinitro-5-phenylacridine ,  m.  p.  240° ;  with  3-nitro-p-toluidine, 
o-2' -nitro-p’ -toluidinobenzoylbenzene,  golden-yellow  needles,  m.  p. 
125 — 126°,  and  \-nitro-5-phenyl-3-methylacridine,  yellow  needles, 
m.  p.  202°  ( \-amino-5-phenyl-3-methylacridine ,  brown  crystals) ; 
with  4-chloro-o-nitroaniline,  o-2' :  4' -chloronitroanilinobenzoylbenzene, 
brownish-yellow  needles,  m.  p.  124 — 125°,  and  3-chloro-l-nitro-5- 
phenylacridine ,  golden-yellow  needles,  m.  p.  251 — 252°;  with 
2-nitro-a-naphthylamine,  o-2'-nitro-oL-naphthylaminobenzoylbenzene, 
pale  yellow  needles,  m.  p.  273°  (this  is  the  only  derivative  of  naph¬ 
thalene  which  could  be  caused  to  react) ;  with  1-aminoanthra- 
quinone,  o-anthrqquinonyl-Y -aminobenzoylbenzene,  brown  crystals, 
m.  p.  146°  (also  prepared  from  o-aminobenzophenone  and  1-chloro- 

anthraquinone)  and  anthraquinone-2  :  1-ms- 
phenylacridine  (annexed  formula),  yellowish  - 
brown  crystals,  m.  p.  273 — 274°  (the  sulphonic 
acid  and  a  mononitro- derivative,  reddish- 
brown  crystals,  m.  p.  284 — 285°,  are  de¬ 
scribed)  ;  from  l-amino-2-methylanthra- 
quinone,  o-2' -methylanthraquinonyl-  V -amino  - 
benzoylbenzene ,  dark  red  crystals,  m.  p. 
173° ;  with  1  :  5-diaminoanthraquinone,  bis- 
2'-benzoylanilino-l  :  5-anthraquinone,  C14H602(NH*C6H4*C0Ph)2, 
dark  red  crystals,  m.  p.  248°,  and  anthraquinone-2  :  1  :  6  :  5- 
di-ms-phenylacridine ,  bluish-black  crystals ;  with  1-nitro -2 -amino- 
ant  hraqurnone,  l-nitroanthraquinone-3  :  2-m$-phenylacridine ,  a  pale 
brown  powder. 

o-Aminobenzophenone  gives  5-phenylacridine,  m.  p.  179 — 180°, 
with  iodobenzene;  5-phenyl-2  :  l-benzoacridine}  yellow  needles,  m.  p. 
(indefinite)  129°,  with  a-bromonaphthalene ;  and  5-phenyl-4  :  3- 
benzoacridine,  m.  p.  198°,  with  3-bromonaphthalene. 

The  following  compounds  are  derived  from  4 -chloro- 3-acetyl - 
toluene  :  with  2  :  4-dinitroaniline,  o-2'  :  4' -dinitroanilino- 5-methyl- 
acetophenone,  orange-coloured  leaflets,  m.  p.  177 — 178° ;  with 
1-aminoanthraquinone,  o-anthraquinonyl-V -amino- 5-methylaceto- 
phenone ,  black  needles,  m.  p.  209 — 210°;  with  1 -amino -4 -hydroxy - 
anthraquinone,  o-4r -hydroxy anthraquinonyl- 1 ' -amino- 5-methylaceto- 
phenone ,  blackish -violet  needles,  m.  p.  237 — 238°. 

The  action  of  2  :  4-dinitroaniline  on  acetylated  o -  and  p-bromo- 
toluene  gives  o-2'  :  4' -dinitroanilino-p-methylacetophenone,  brownish- 
yellow,  lustrous  leaflets  (m.  p.  236°  and  240°,  respectively,  mixed 
m.  p.  237°). 

Benzoylated  o -  and  p-bromotoluenes  are  transformed  by  2  :  4-di¬ 
nitroaniline  into  o-2'  :  4' -dinitroanilino-p-methylbenzophenone,  orange- 
coloured  needles  or  leaflets  (m.  p.  143°  and  141 — 142°,  respectively, 


CO 


CPh 


CO  |/| 
N\/ 


I 
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m.p.  of  mixture,  142 — 143°),  from  which  7  :  9-dinitro-S>-phenyl-3-methyl 
acridine,  pale  yellow  crystals,  m.  p.  273°,  is  derived.  With  3-nitro- 
p-toluidine  they  give  o-2' -nitro-4' -methylanilino-p-methylbenzophen~ 
one ,  reddish -yellow  crystals,  m.  p.  133 '5°,  which  is  converted  into 
9 -nitro- 5 -phenyl-2  :  7  -dimethylacridine,  a  pale  yellow,  microcrystalline 
powder,  decomp.  241°. 

2-Chloro-5-methylbenzophenone  is  transformed  by  2  :  4-dinitro- 
aniline  into  o-2'  :  4' -dinitroanilino-5-methylbenzophenone,  yellow 
needles,  m.  p.  136 — 137°.  7  :  9-Dinitro-5-phenyl-3-methylacridine 

crystallises  in  needles,  m.  p.  285 — 287° ;  the  corresponding  diamino - 
compound  forms  reddish-brown  needles,  m.  p.  151°.  H.  W. 

Preparation  of  Ring  Ketones  of  the  Quinoline  Series. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  343322 ; 
from  Chem.  Zentr .,  1922,  ii,  146 — 147). — Ring  ketones  of  the 
quinoline  series  are  prepared  by  the  action  of  sulphuric  acid  on 
derivatives  of  3 -phenylquinoline- 4- carboxylic  acid,  which  thereby 

pass  into  ring  ketones  of  the  general  formula 
(annexed) .  2-Hydroxy-3-phenylquinoline-4-carb- 
oxylic  acid  when  heated  with  concentrated  sulphuric 
acid  for  two  hours  at  100°  yields  a  ring  ketone 
in  the  form  of  orange-red  crystals,  m.  p.  much 
above  300°  :  it  may  be  sublimed  at  higher  tem¬ 
peratures  .  2  -  Hydroxy  -3  - phenylquinolineA-carb  - 

oxylic  acid  is  obtained  by  condensation,  in  the  presence  of  alkali,  of 
isatin  with  phenylacetyl  chloride  or  anhydride,  phenylacetyl-t/Msatin 
being  formed  as  an  intermediate  product.  It  forms  light  yellow 
needles  which  decompose  on  melting.  2  :  3-Diphenylquinoline-4- 
carboxylic  acid  gives  similarly  a  yellow  ring  ketone.  G.  W.  R. 

Preparation  of  Diaminodinaphthyl-  and  Dinaphthacarb- 
azole-sulphonic  Acids.  Kalle  &  Co.,  Akt.-Ges.  (D.R.-P. 
343149;  from  Chem.  Zentr.,  1922,  ii,  144). — 1:1'-  or  2  :  2'-Azo- 
naphthalenesulphonic  acids  are  treated  with  acid  or  alkaline  re¬ 
ducing  agents.  For  example,  1  :  1 '-azonaphthalene- 5  :  5'-disul- 
phonic  acid  by  reduction  with  tin  and  hydrochloric  acid  gives 
1  :  Y -diamino-2'  :  2-dinaphthyl -5  :  5' -disulphonic  acid.  It  forms 
colourless  needles  and  gives  a  yellow  diazo- compound  with  nitrous 
acid.  By  the  action  of  sodium  amalgam  in  weak  alkaline  solution, 
1  :  Y -diamino-2  :  2' -dinaphthyl  is  formed,  which  by  heating  with 
hydrochloric  acid  readily  gives  dinaphthaimine  [di-  ol (3 - naphthacarb - 
azole].  On  heating  the  acid  with  hydrochloric  acid  at  140°,  ammonia 
is  eliminated.  1  :  Y -Azonaphthalene-4:  :  4' -disulphonic  acid  gives, 
by  reduction  with  a  hot  alkaline  sodium  thiosulphate,  an  acid  crystal¬ 
lising  in  fine  needles  which  cannot  be  diazotised,  and  on  heating 
with  mineral  acids  at  130°  gives  di-a|3-naphthacarbazole.  It  is 
therefore  supposed  to  be  di-vi$-naphthacarbazole-5  :  8- disulphonic 
acid.  The  reduction  product  from  2  :  2 '-azonaphthalene -7  :  7'-di- 
sulphonic  acid  crystallises  in  compact,  colourless  needles  and  gives 
with  nitrous  acid  a  yellow  tetra-azo-compound.  On  heating  with 
mineral  acids  at  130°,  the  2  :  2' -diamino-l  :Y -dinaphthyl-1  :  7'- 
disulphonic  acid  gives  di-(3a-naphthacarbazole  with  intermediate 
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formation  of  di-pa-naphthacarbazole-2  :  12-disulphonic  acid.  The 
products  are  used  in  the  preparation  of  colouring  matters. 


G.  W.  R. 


A  New  Mode  of  Formation  of  Thiazole  Derivatives  of 
the  Anthraquinone  Series.  Eduard  Kopetschni  and  Herta 
Wiesler  (Monatsh.,  1922,  43,  81 — 87). — When  heated  with  aqueous 
or  alcoholic  ammonia,  2 -amino-  1-thiolanthraquinone  is  converted 
into  2-amiiioanthraquino-l-thiazole  (cf.  Gattermann,  A.,  1912, 
i,  1004),  which  forms  microscopic  needles,  m.  p.  285°  (not  sharp), 
and  gives  an  acetyl  derivative,  which  forms  olive-yellow  needles, 
m.  p.  294°.  Oxygen  must  enter  at  some  stage  in  the  formation 
of  the  thiazole,  and  it  is  probable  that  the  first  step  consists  in 
the  oxidation  of  the  mercaptan  to  2  :  2'-diaminodianthraquinone 
1  :  1 '-disulphide,  since  this  substance  also  is  converted  into  the 
thiazole  on  treatment  with  ammonia.  Dianthraquinonyl  1  :  1 '-di¬ 
sulphide  behaves  similarly,  giving  the  thiazole  previously  obtained 
by  Gattermann  (loc.  cit.).  3  :  3'-Dichloro-2  :  2'-diaminoanthra- 
quinone  1  :  1 '-disulphide  yields  ^-chloro-2-aminoanthraquinoA-thi- 
azole,  blue  needles,  m.  p.  322 — 324°  (decomp.),  which,  in  contrast 
with  2-aminoanthraquino-l -thiazole,  is  sulphonated  with  difficulty. 


C.  K.  I. 


Thiazoles.  II.  1-p-Tolybenzothiazole,  Dehydrothio-p- 
toluidine  and  some  Related  Compounds.  Marston  Taylor 
Bogert  and  Martin  Meyer  ( J .  Amer.  Chem.  Soc .,  1922,  44, 

1568 — 1572). — l-p-Tolylbenzothiazole,  C6H4<C^^C*C6H4Me,  colour¬ 
less  needles,  m.  p.  85°  (corr.),  is  prepared  in  60 — 75%  yield  by 
the  oxidation  of  thio-p-toluanilide,  m.  p.  142°  (corr.),  by  aqueous 
potassium  f erricyanide ;  it  cannot  be  obtained  satisfactorily  by 
fusing  2?-tolu anilide  with  sulphur  in  the  presence  or  absence  of 
naphthalene.  It  is  practically  odourless  when  dry  (in  striking 
contrast  to  the  corresponding  phenyl  derivative),  but  has  a  faint 
odour  of  roses  when  moistened  with  alcohol.  It  is  converted  by  nitric 
and  sulphuric  acids  into  the  mononitro- derivative,  NO2*C14H10NS, 
pale,  cream-coloured  needles,  m.  p.  219*5°  (corr.),  which  is  reduced 
by  zinc  or  tin  and  hydrochloric  acid  to  the  amino- compound, 
NH2*C14H10NS,  pale  brown  crystals,  m.  p.  229°  (corr.).  The 
diazotised  amine  couples  on  the  fibre  with  a  considerable  variety  of 
the  commoner  azo-couplers,  and  thus  yields  mono-  and  bis-azo- 
dyes  which  compare  very  favourably  with  the  corresponding  dyes 
from  the  isomeric  dehydrothio-jo-toluidine  in  fastness  to  light,  to 
soaping,  to  bleaching,  etc.,  and  are  in  some  case  superior  in  tinctorial 
power.  1-p-Tolylbenzothiazole  is  oxidised  by  potassium  perman¬ 
ganate  in  neutral  or  alkaline  solution  to  ( ?)  benzothiazolylA-p-benzoic 
acid ,  microscopic,  colourless  needles,  which  darken  but  do  not 
melt  at  270°. 

Diazotised  primuline  couples  on  the  fibre  with  benzoylenecarb- 
amide,  giving  a  product  which  dyes  unmordanted  cotton  a  direct 
yellowish- brown  of  good  fastness  to  acids,  alkalis,  or  bleach,  but 
quite  fugitive  to  daylight. 
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Dehydrothio  -p  -  toluidine  [1  -p  -  aminophenyl  -  5  -  methylbenzothi  - 
azole]  is  readily  converted  into  the  corresponding  benzylidene  deriv¬ 
ative,  C6H3Me<C^^C*C6H4*N.’CHPh,  almost  colourless,  glisten¬ 


ing  leaflets,  m.  p. 


193°  (corr.).  p-Nitrobenzylidene-p-toluidine, 
C6H4Me-N:CH*C6H4-N02,  pale  yellow 
needles,  m.  p.  123°  (corr.),  could  not  be 
converted  into  dehydrothio -p- toluidine  by 
fusion  with  sulphur.  The  conversion  of 
dehydrothio-j9 -toluidine  into  the  corres¬ 
ponding  atophan  could  not  be  effected. 

6- (5 -Methylbenzothiazolyl) quinoline,  microscopic,  pale  brown  crys¬ 
tals,  m.  p.  147°  (corr.),  is  prepared  by  the  action  of  concentrated 
sulphuric  acid,  glycerol,  and  arsenic  acid  on  dehydrothio -p -toluidine. 
(See  also  Chem.  News ,  1922,  124,  319 — 323,  328 — 330,  344 — 346, 
360—361,  376—381,  391—395;  125,  2—5,  19—22.)  H.  W. 


The  Iron  Salts  of  Dipyrrylphenylmethane  Dyes  and  Tri- 
phenylpyrrylmethane.  II.  Diphenylpyrrylcarbinol  and  its 
Derivatives.  Hans  Fischer  and  Maria  Kaan  (Z.  physiol.  Chem., 
1922,  120,  267 — 276;  cf.  this  vol.,  i,  276). — Ethyl  2  :  4-dimethyl  - 
pyrrole-3  :  5-dicarboxylate  reacts  with  magnesium  phenyl  bromide 
in  ethereal  solution  to  form  3 -carbethoxy-2  :  4 -dimethylpyrryldi- 
phenylcarbinol,  0H*CPh2(C4NHMe2*C02Et),  pure  white,  long,  blunt 
needles,  m.  p.  156°,  easily  soluble  in  the  usual  organic  solvents.  It 
forms  an  orange  picrate,  C22H2102N,C6H307N3,  m.  p.  181°  (decomp.), 
which  is  apparently  really  the  picrate  of  the  dye ,  C22H2102N,  fine, 
yellow  needles,  m.  p.  178°,  formed  from  the  carbinol  on  boiling 
with  acetic  acid.  This  compound,  however,  which  presumably 

has  the  formula  ^^2*^  C’C02Et,  forms  no  picrate  directly. 

N  .CMe 

The  carbinol  can  be  reduced  catalytically  with  hydrogen  and 
platinum  to  form  3-carbethoxy-2  : 4-dimethylpyrryldiphenyl- 
methane,  m.  p.  138°.  The  constitution  of  this  compound  is  proved 
by  the  fact  that  it  is  obtained  from  diphenylcarbinol  and  ethyl 
2  : 4-dimethylpyrrole-3-carboxylate  on  boiling  in  acetic  acid. 
Ethyl  2:3:  5-trimethylpyrrole-4-carboxylate  does  not  react  with 
magnesium  phenyl  bromide. 

p-Anisyl-bis(3-earbethoxy-2  :  4-dimethylpyrryl)methane,  formed 
from  the  condensation  of  anisaldehyde  and  ethyl  2  :  4-dimethyl- 
pyrrole-3-carboxylate,  melts  at  170°  [cf.  Feist,  A.,  1902,  i,  491]. 
From  terephthalaldehyde  and  ethyl  2 : 5-dimethyl-3-pyrrolecarboxyl- 
ate,  p-bis(3-carbethoxy-2  :  5-dimethylpyrryl)-methylbenzaldehyde  is  ob¬ 
tained,  m.  p.  202*5°  ( hydrazone ,  C32H3604N4).  W.  0.  K. 

2:2'-pp  -Naphthindigotin.  Hans  Eduard  Fierz  and 
Richard  Tobler  (Helv.  Chim.  Acta ,  1922,  5,  557 — 560). — 2  :  2-pp- 
Naphthindigotin  was  prepared  by  the  usual  series  of  reactions  for 
comparison  with  other  dyes  of  the  naphthindigotin  series.  It  was 
found  that  3-hydroxy- p-naphthoic  acid  could  be  converted  into 
3- amino -P -naphthoic  acid  in  good  yield  by  heating  with  ammonium 
chloride  and  zinc  chloride  ainmoniate  in  a  current  of  ammonia  at 
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180 — 190°.  The  presence  of  zinc  oxychloride  induces  side  reactions 
with  formation  of  p -naphthyl  amine  and  dinaphthacridone.  The 
aminonaphthoic  acid  is  converted  quantitatively  into  the  corre¬ 
sponding  glycine  by  condensing  with  chloroacetic  acid,  p -Naph- 
thylglycine-3 -carboxylic  acid ,  CO2H*CH2*NH*C10H6,CO2H,  crystallises 
from  alcohol  in  groups  of  yellow  needles,  m,  p.  240°.  The  hygro¬ 
scopic  sodium  salt  crystallises  from  concentrated  solution  in  yellowish- 

brown  needles.  Very  poor 
yields  of  the  naphthindigotin 
are  obtained  from  the  glycine 
by  any  of  the  usual  methods ; 
2  :  2r -naphthindigotin  (annexed  formula)  crystallises  from  nitro¬ 
benzene  in  nearly  black  tablets.  When  brominated,  it  takes  up 
three  atoms  of  bromine,  but  the  resulting  dye  is  not  fast  to  chlorine 
[cf.  J.  Soc.  Chem .  Ind.,  1922,  41,  625a.].  E.  H.  R. 

Attempts  to  Prepare  peW-Naphthindigotin,  and  the 
Behaviour  of  Azo-dyes  from  Naphthylglycin.es .  Hans 
Eduard  Fierz  and  Richard  Sallmann  (Helv.  Chim.  Acta,  1922, 
5,  560 — 566). — Attempts  to  prepare  a  pen -naphthindigotin  from 
a-naphthylglycine-8-carboxylic  acid  were  unsuccessful,  owing  to 
the  instability  of  the  naphthylglycines,  which  is  reflected  in  the 
ease  with  which  azo-dyes  prepared  from  them  are  decomposed. 
In  the  preparation  of  naphthastyril  from  naphthalimide  by  oxidation 
with  sodium  hypochlorite,  the  maximum  yield  obtained  was  50%. 
By  condensation  of  naphthastyril  with  chloroacetic  acid,  naphtha- 
styrylacetic  acid,  m.  p.  256°,  was  obtained,  which  by  boiling  with 
sodium  ethoxide  was  converted  into  disodium  cc-naphthylglycine- 
S-carboxylate,  a  white  powder,  a -N aphthylglycine-S-sulphonic  acid 
was  prepared  by  condensing  a-naphthylamine-8-sulphonic  acid 
with  chloroacetic  acid,  and  forms  colourless  needles  containing 
1H20.  (x-NaphthylglycineA-sulphonic  acid  has  a  yellow  colour,  and 
crystallises  with  1H20 ;  in  alkaline  solution,  it  shows  a  strong 
blue  fluorescence.  x-Naphthylglycine-5-sulphonic  acid  crystallises 
in  anhydrous,  colourless  leaflets  or  needles,  and  shows  a  green 
fluorescence  in  alkaline  solution.  $-Naphthylglycine-l-sulphonic  acid 
crystallises  with  2HaO  in  colourless,  fan -shaped  aggregates  of 
needles.  The  azo-dyes  from  all  these  naphthylglycinesulphonic 
acids  are  decomposed  by  boiling  water.  The  a-4-acid  does  not 
couple  readily  with  diazo-compounds  ;  wdth  diazobenzene  in  alkaline 
solution  it  forms  a  crystalline  additive  compound.  The  decom¬ 
position  of  azo-dyes  derived  from  (3-naphthylglycine  ethyl  ester  was 
studied  particularly.  Benzeneazo-$-naphthylglycine  ethyl  ester, 
^20^19^2^3^  forms  bright  red  needles,  m.  p.  135°.  p -Nitrobenzene- 
azo-$-naphthylglycine  ethyl  ester,  C20H18O4N4,  forms  brown  or  bronze 
needles,  decomposing  at  156°;  in  glacial  acetic  acid  it  gives  a 
violet  colour  and  in  sulphuric  acid  cherry-red.  From  the  decom¬ 
position  products  of  the  latter  when  boiled  with  acetic  acid  were 

isolated  the  following:  ethyl  2-p-nitrophenyldihydro-l  :  2  :  4-iso- 

p  tt _ p.'NT.N.P  IT  .ATO 

naphthatriazine-3-carboxylate ,  Et  m*  P*  210°’ 

naphthiminazole,  and  p-nitroaniline.  E.  H.  R. 


7NHx  nhx 
>c:c<  | 

MXK  \(XK 
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Decompositions  Occurring  in  the  Acylation  of  5  :  5-Di- 
phenyltetrahydro-4-glyoxalone.  Heinrich  Biltz,  Karl 
Seydel,  and  Edith  Hamburger-Glazer  ( Annalen ,  1922,  428, 
198 — 243). — Following  previous  work,  the  authors  describe  a 
detailed  study  of  the  acetylation  and  formylation  products  of 
5  :  5-diphenyltetrahydro-4-glyoxalone  (A.,  1912,  i,  909),  and  con¬ 
clude  that  dicyclic  substances  are  thus  produced.  For  instance, 
the  reaction  with  acetyl  chloride  takes  the  following  course  : 


CPho-NH 


yx  i±2  -i-y  -L-L —  PTT  Ai2 

CO— NH^  _JLCONHAe 


CPh,-NAc-CH2-OH  CPh 

co- 


N- 

i 


CH 


CO-NAc-CMe-O 


2  (I.) 


gel 


CPh2 — N- 
CO-NH-CMe-O 


(II.) 


The  product  (I)  on  hydrolysis  loses  an  acetyl  group,  giving  (II), 
with  which  the  decompositions  described  below  were  carried  out. 

5  :  6-Diphenyl- 1  :  2-dimethyltetrahydro-4,-glyoxalone-Y  :  2-oxide  (II), 
tablets,  m.  p.  204 — 205°,  on  acetylation,  gives  the  %-acetyl  derivative 
(I),  m.  p.  203 — 204°,  from  which  it  was  originally  obtained,  and  on 
benzoylation,  yields  a  3 -benzoyl  derivative,  needles,  m.  p.  172°,  which 
on  hydrolysis  gives  back  the  original  oxide.  On  condensation  with 
phenylcarbimide,  the  oxide  gives  a  substance ,  C^HgjOg^,  m.  p.  210°, 
and  on  methylation  with  methyl  sulphate  it  yields  a  % -methyl  deriv¬ 
ative,  m.  p.  177°,  from  which  the  methyl  group  is  not  removed  by 
Zeisel’s  method.  That  the  replaceable  imino -hydrogen  atom 
which  takes  part  in  these  reactions  is  in  position  3  is  proved  by 
the  oxidation  of  the  methyl  derivative  to  5  :  5-diphenyl-3-methyl- 
hydantoin  by  means  of  chromic  oxide  and  acetic  acid,  and  by  its 
hydrolytic  fission,  on  fusion  with  potassium  hydroxide,  to  diphenyl- 
methylamine,  methylamine,  and  carbon  dioxide.  The  oxide  (II) 
itself  gives  5  :  5-diphenylhydantoin  on  oxidation  by  permanganate, 
and  on  reduction  by  means  of  hydriodic  acid  yields  diphenylacet- 
amide  and  an  isomeric  (or  polymeric)  substance ,  m.  p.  252°,  the 
constitution  of  which  is  not  clear. 

Recognition  of  the  2 -methyl  group  was  effected  through  a  study 
of  4  :  4t-diphenyl-2-methyl-4c :  6-dihydro-6-glyoxaloney  m.  p.  228 — 
229°,  which  is  obtained  from  the  oxide  (II),  along  with  diphenyl  - 
hydantoin,  by  cautious  oxidation  by  alkaline  permanganate.  This 
substance  is  amphoteric  ( hydrochloride ,  m.  p.  280°,  decomp.),  and  on 
further  oxidation  with  chromic  oxide  and  acetic  acid  gives  diphenyl  - 
hydantoin;  it  yields  a  1  -acetyl  derivative,  monoclinic  crystals, 
m.  p.  149 — 150°,  which  on  hydrolysis  loses  its  acetyl  group,  reforming 
the  original  dihydroglyoxalone,  and  a  1  -methyl  derivative,  m.  p. 
171 — 172°  (sinters  at  169°),  which  on  oxidation  by  chromic  oxide 
and  acetic  acid  yields  5  :  5-(liphenyl-3-methylhydantoin.  On  reduc¬ 
tion  by  sodium  amalgam  or  sodium  and  alcohol,  the  dihydro¬ 
glyoxalone  is  converted  into  5  :  5-diphenyl-2-methyltetrahydro-4 
glyoxalone,  prisms,  m.  p.  180 — 181°  ( perchlorate ,  leaflets,  m.  p.  235°, 
decomp.),  which,  on  oxidation  by  permanganate  again  yields  the 
dihydroglyoxalone,  and  on  acetylation  yields  a  1  : 3 -diacetyl 
derivative,  m.  p.  195°,  hydrolysable  to  the  original  tetrahydro- 
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glyoxalone.  The  formation  of  this  compound  is  clear  proof  that 
the  methyl  group  must  be  in  the  2-position,  whence  the  orientation 
of  the  original  dihydroglyoxalone  and  of  its  parent  oxide  follows. 
On  oxidation  by  alkaline  permanganate  at  the  ordinary  temperature 
the  above  dihydroglyoxalone  is  converted  into  4  :  4- diphenylA  :  5- 
dihydro-5-glyoxalone-2-carboxylic  acid,  which  on  heating  begins  to 
decompose  at  about  65 — 66°,  giving  4  :  4-diphenyl-4  :  5-dihydro-5- 
glyoxalone  (loc.  cit.). 

In  the  previous  paper  it  was  noted  that  a  by-product, 
C19II18O4N2,  m.  p.  224 — 225°,  was  obtained  when  the  diphenyl - 
dihydroglyoxalone  was  acetylated  (Annalen,  1912,  391,  225).  It 
is  now  evident  that  this  substance  is  3-formyl-l-acetyl-2-hydroxy- 
5  :  5-diphenyl-2-methyltetrahydroA-glyoxalone,  and  that  it  is  formed 
as  a  result  of  a  preliminary  ring-fission  as  with  the  oxides  described 
in  this  paper.  Confirmation  is  found  in  the  fact  that  the  substance 
yields  4  :  4-diphenyl-2-methyl-4  :  5-dihydro-5-glyoxalone  on  hydro¬ 
lysis. 

The  action  of  formic  acid  on  5  :  5-diphenyltetrahydro-4-gly- 
oxalone  gives  rise  to  5  :  S-diphenyl-l-methyltetrahydroA-glyoxalone 
V  :  2-oxide,  which  forms  glistening,  hexagonal  leaflets,  m.  p.  260°. 
The  substance  is  hydrolysed  by  hydrobromic  or  hydriodic  acid  to 
the  original  tetrahydroglyoxalone,  and  is  oxidised  by  alkaline 
permanganate  to  5  :  5-diphenylhydantoin.  Its  3 -acetyl  derivative, 
m.  p.  127°,  and  3-benzoyl  derivative,  m.  p.  176°,  are  each  hydro- 
lysable  to  the  original  oxide,  whilst  the  3-methyl  derivative,  m.  p. 
146°,  obtained  with  the  aid  of  methyl  sulphate,  is  oxidised  by 
permanganate  or  chromic  acid  to  5  :  5-diphenyl-3-methylhydantoin, 
and  is  hydrolysed  by  hydrobromic  acid  to  5  :  5-diphenyl-3-methyl- 
tetrahydroA-glyoxalone,  which  forms  hexagonal  prisms,  m.  p.  90°. 

The  action  of  formic  acid  on  5  :  5-diphenyl-2-methyltetrahydro-4- 
glyoxalone  gives  rise  to  5  :  5-diphenyl-l-etliyltetrahydroA-glyoxalone 
1'  :  2-oxide ,  small  needles,  m.  p.  256°,  which  on  oxidation  by 
chromic  oxide  in  acetic  acid  gives  5  :  5-diphenylhydantoin,  and, 
on  hydrolysis  by  means  of  hydrobromic  acid,  yields  5  :  5 -diphenyl - 
2  -  me  thy  ltetr  ahy  dro  -  4  -glyoxalone . 

4  :  4-Diphenyl- 1 -methyl-4  :  5-dihydro-5-glyoxalone  on  oxidation 
with  chromic  acid  gives  5  :  5-diphenyl-3-methylhydantoin,  and  on 
reduction  yields  5  :  5-diphenyl-3-methyltetrahydro-4-glyoxalone, 
which,  on  oxidation,  gives  the  same  hydantoin.  In  view  of  these 
facts  and  others  recorded  above,  the  constitutions  previously 
assigned  (loc.  cit.)  to  4  :  4-diphenyl-4  :  5-dihydro-5-glyoxalone  must 
be  revised  in  the  sense  indicated  by  the  name  now  employed.  The 
substance  was  previously  regarded  as  5  :  5-diphenyl-4  :  5-dihydro- 
4-glyoxalone  by  reason  of  its  fission  by  alkalis  to  “  methylamino- 
diphenylacetic  acid,”  but  it  is  now  held  that  the  constitution  of 
this  substance  is  uncertain,  since  attempts  to  synthesise  it  have 
not  yet  been  successful.  C.  K.  I. 

Preparation  of  isoPropylallylbarbituric  Acid.  F.  Hoff- 
mann-La  Roche  &  Co.  (Brit.  Pat.  181247). — isoPropylallylbarbit- 
uric  acid  is  obtained  in  80%  yield  by  the  action  of  allyl  bromide 
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(130  parts)  on  a  solution  of  isopropylbarbituric  acid  (170  parts) 
in  500  parts  of  water  and  135  parts  of  30%  sodium  hydroxide  at 
25°  for  twelve  hours.  The  product  is  collected  and  crystallised 
from  dilute  alcohol.  It  is  sparingly  soluble  in  water,  readily 
soluble  in  alcohol  and  ether,  and  melts  at  137 — 138°.  G.  F.  M. 

The  Methylalkylpyridazinonecarboxylic  Esters.  H.  Gault 
and  T.  Salomon  ( Compt .  rend.,  1922,  175,  274 — 277). — Ethyl 
3-methyl-($-pyridazinone-5-carboxylate  is  obtained  by  the  reaction 
in  the  cold  of  equimolecular  proportions  of  hydrazine  hydrate 
and  ethyl  acetonylmalonate  in  absolute  alcoholic  solution.  It  is 
a  crystalline  substance  soluble  in  water,  m.  p.  76 — 77°.  The 
hydrazide  of  the  corresponding  acid  is  obtained  if  2  mols.  of  hydr¬ 
azine  are  used  in  the  above  reaction.  It  is  a  white  substance, 
m.  p.  153°.  The  above  ester  readily  gives  a  sodium  derivative 
which  condenses  with  alkyl  iodides  to  give  3-methyl-5-alkylpyrid- 
azinonecar  boxy  lie  esters.  Ethyl  3-m,ethyl-5-ethylpyridazinone-5-carb- 
oxylate  prepared  in  this  way  melts  at  72°.  On  hydrolysis  with 
10%  sodium  hydroxide  in  the  cold,  it  gives  the  corresponding  acid , 
m.  p.  130°,  which  on  heating  loses  carbon  dioxide,  giving  the 
methylalkylpyridazinone.  3 -M  ethyl-6 -pyridazinone  melts  at  94°, 
and  both  it  and  its  alkyl  derivatives  on  treatment  with  dilute 
mineral  acid  are  converted  into  oc-alkyl-lsevulic  acids.  G.  F.  M. 

Spirans.  X.  Proof  of  the  Peculiar  Spiran  Asymmetry 
by  the  Preparation  of  an  Optically  Active  Spiran.  Hermann 
Leuchs,  Eva  Conrad,  and  Hans  von  Katinszky  (Ber.,  1922, 
55,  [5],  2131 — 2139). — Although  bishydrocarbostyril-3  :  3 '-spiran, 

G6H4^n^<!0'>C<'C0-2NH">C6H4  (this  vo1-’  i’  471)’  does  not 
contain  an  asymmetric  carbon  atom,  it  does  not  possess  a  plane 
of  symmetry,  since  the  planes  of  the  two  rings  are  at  right  angles 
to  one  another  and  it  should  therefore  exist  in  two  enantiomorphous, 
optically  active  forms.  The  spiran  itself  is  neutral  in  character 
and  scarcely  suitable  for  experimental  resolution.  The  com¬ 
munication  is  devoted  to  a  description  of  compounds  prepared 
for  the  purpose  of  introducing  basic  or  acidic  substituents  into 
the  molecule  and  of  the  resolution  of  a  disulphonic  acid  into  its 
optically  active  forms. 

Di-p-bromodihydrocarbostyril-Z  :  3' -spiran,  colourless,  hexagonal 
leaflets  which  do  not  melt  below  300°,  is  prepared  by  the  action 
of  bromine  on  the  parent  spiran  in  boiling  glacial  acetic  acid 
solution.  Di-op-dichlorodihydrocarbostyrilS  :  3' -spiran  crystallises  in 
colourless,  hexagonal  leaflets  which  are  unchanged  at  290°.  Di- p- 
nitrodihydrocarbostyril-3  :  3' -spiran,  from  the  spiran  and  concentrated 
nitric  acid  at  70°,  forms  yellow  leaflets  which  do  not  melt  below 
290°,  whereas  di-op-dinitrodihydrocarbostyril-3  :  3' -spiran,  from  the 
spiran  and  nitric  and  sulphuric  acids  at  0°,  crystallises  in  pale 
yellow  needles  which  darken  without  melting  above  280°.  Bis- 
dihydrocarbostyril-3  :  3' -spiran-6  :  6' -disulphonic  acid,  colourless, 
quadratic  plates  (-f-aq),  m.  p.  105 — 115°  after  softening  at  80°, 
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re -solidification  at  140 — 150°,  and  decomp,  about  260°  after  becom¬ 
ing  yellow  at  220°,  is  prepared  by  the  action  of  cold  concentrated 
sulphuric  acid  on  the  spiran ;  the  corresponding  barium  salt, 
^i7Hi208N2S2Ba,8H20,  is  described.  The  acid  is  resolved  by 
quinine  in  methyl  alcoholic  solution ;  from  the  product  the  quinine 
salt  of  the  Z-acid  separates  first.  \-Bisdihydrocarbostyril-3  :  3/ - 
spiran -6 : 6' -disulphonic  acid  crystallises  in  needles  (+6H20), 
m.  p.  230 — 235°  (decomp.)  after  softening  at  200° ;  [a]™  —233*8° 
in  aqueous  solution;  the  corresponding  barium  salt  (+6H20) 
has  [a]2  —189*6°  in  water.  Barium  d-bisdihydrocarbostyril-3  :  3'- 
spiran-6  :  6' -disulphonate  has  [a]iJ‘6  +192*2°  (+2*6°)  in  aqueous 
solution.  H.  W. 


Brominated  isoCyanines.  Kishori  Lal  Moudgill  (T., 
1922,  121,  1509—1511). 


The  Action  of  Hydroxylamine  and  of  Hydrazine  on  the 
Aryl  Monothioamides  of  Ethyl  Acetylmalonate.  David  E. 
Worrall  (J.  Amer.  Chem .  Soc.,  1922,  44,  1551 — 1557). — The 
additive  compounds  of  ethyl  acetylmalonate  and  phenyl-,  _p-bromo- 
phenyl-,  and  p-tolyl-thiocarbimides  react  with  hydroxylamine  and 
hydrazine  to  form,  respectively,  Zsooxazoles  and  pyrazoles. 


3-Anilino-5-ketoisooxazole, 


0< 


COlH2 
N— ONPh’ 


slender, 


cream- 


coloured  needles,  m.  p.  186°  (decomp.)  when  rapidly  heated  (it 
darkens  above  165°  and  is  changed  completely  to  a  black  tar  at 
180°  when  heated),  is  prepared  by  the  action  of  two  equivalent 
proportions  of  hydroxylamine  on  ethyl  acetylmaloriatemonothio- 
anilide  in  boiling  alcoholic  solution.  It  forms  a  sodium  salt  and 
a  hydrochloride ,  m.  p.  135°  (gas  evolution).  It  is  converted  by  nitrous 
acid  into  S-anilinoA-oximino-S-ketoisooxazole ,  slender,  scarlet  needles 
which  deflagrate  at  149°.  With  benzenediazonium  chloride,  it 
yields  4:-benzeneazo-3-anilino-5-ketoisooxazole,  yellow  needles,  m.  p. 
195 — 197°  (decomp.).  Benzaldehyde  converts  it  into  4 -benzylidene- 
3-anilino-5-ketoisooxazole ,  orange-coloured  needles,  m.  p.  170 — 171°. 
The  isoox&zole  is  converted  by  acetic  anhydride  into  the  2(or  5)- 
acetyl  derivative,  colourless  plates  or  flattened  needles,  m.  p. 
145 — 146°,  and  by  benzoyl  chloride  and  sodium  hydroxide  into 
the  benzoyl  compound,  colourless,  lustrous  needles,  m.  p.  157 — 
158°. 


Ethyl  acetylmalonatemonothioanilide  is  transformed  by  two 
equivalent  proportions  of  hydrazine  into  3  -anilino-5-ketopyr azole, 
COCH 

NH<C^—  (^.^luPh’  m^nu^e»  c°l°urless  plates,  decomp.  255 — 256°. 


Its  sodium  salt,  hydrochloride ,  benzoyl  derivative,  and  acetyl  com¬ 
pound,  needles,  m.  p.  101°,  are  described.  The  oximwo-derivative 
crystallises  in  brilliant,  red  needles.  With  benzenediazonium 
chloride,  it  gives  an  azo -compound,  maroon-coloured,  irregular 
plates,  decomp.  211 — 212°. 

3-j)-Toluidino-5-ketoisooxazole  forms  diamond-shaped,  pale  yellow 
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crystals  which  blacken  and  foam  at  155 — 156°  after  darkening 
above  145° ;  the  sodium  salt,  hydrochloride ,  oximino- derivative, 
orange-coloured  needles,  decomp.  142°,  and  acetyl  compound, 
colourless,  slender  needles,  m.  p.  149 — 150°,  are  described. 

3-p  -Toluidino-5-ketopyrazole  crystallises  in  small,  glistening, 
square  plates,  decomp.  246 — 247° ;  the  hydrochloride ,  lustrous 
plates,  m.  p.  72 — 73°,  and  acetyl  compound,  m.  p.  178 — 179°  after 
softening,  are  described. 

3-p-Bromoanilino-5-ketoisooxazole  forms  slender,  cream-coloured 
needles,  decomp.  188—189°  after  softening  at  150°.  3-p-Bromo- 
anilino-5’Jcetopyrazole  crystallises  in  minute,  colourless  plates, 
m.  p.  234 — 235°  (decomp.). 

Thioacetoacetyl-o-toluidide,  COMe*CH2,CS,lsrH*C6H4Me,  is  con¬ 
verted  by  hydroxylamine  mainly  into  thioacetyl-o-toluidide,  hydr¬ 
oxyl  amine  acetate  being  also  formed. 

Ethyl  acetylmalonatemonothioanilide  and  phenylhydrazine  give 
mainly  acetylphenylhydrazide,  m.  p.  128°.  H.  W. 


Constitution  of  the  so-called  Dithiourazole  of  Martin 
Freund.  I.  Praphulla  Chandra  Guha  {J.  Amer.  Chem.  8oc.} 
1922,  44,  1502 — 1510). — Dithiourazole,  CgHgNgSg,  has  been  pre¬ 
pared  by  Freund  and  his  co-workers  (A.,  1894,  i,  97 ;  1895,  i,  400; 
1896,  i,  415)  by  the  action  of  hydrochloric  acid  on  hydrazodithio- 

dicarbonamide,  and  the  constitution  has  been 


assigned  to  it  without  experimental  evidence  being  adduced.  It 
is  now  shown,  however,  that  Freund’s  dithiourazole  contains  only 
one  atom  of  hydrogen  replaceable  by  metals  such  as  potassium, 
sodium,  or  silver,  and  that  it  loses  only  one  atom  of  hydrogen 
from  each  molecule  when  treated  with  ferric  chloride,  hydrogen 
peroxide,  or  iodine  with  formation  of  a  disulphide,  (C2H2N3S)2S2, 
the  molecular  complexity  of  which  is  established  by  determination 
of  the  molecular  weight  of  the  allyl  derivative.  These  observ- 


C(SH)-N 

ations  are  in  harmony  with  the  formula  or 


Q  ^C(SH)=N 

k<sQ(^H  for  dithiourazole. 


The  existence  of  a  diacetyl 


compound  from  which  one  acetyl  radicle  is  removed  with  great 
readiness,  whereas  the  other  is  firmly  retained,  is  thereby  explained 
as  well  as  the  conversion  of  the  monoacetyl  derivative  into  a 
diacetyl  disulphide  and  into  monoacetylalkyl  compounds.  The 
reason  of  the  failure  of  previous  workers  to  obtain  dialkyldithio- 
urazoles  analogous  to  the  diacetyl  derivatives  is  now  rendered 
obvious. 


5- Amino -2-thiol- 1  :  3  :  4-thiodiazole  is  prepared  conveniently  by 
Freund’s  method,  but  the  yields  are  greatly  improved  if  the  action 
of  the  acid  is  interrupted  after  ten  minutes  instead  of  after  an 
hour..  The  following  derivatives  do  not  appear  to  have  been 
described  previously  :  the  sodium  and  silver  salts ;  the  compound , 
C2H2N3S*SHg(N02),  from  the  parent  substance  and  mercuric 

hh*2 
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nitrite  (cf.  Ray  and  Guha,  T.,  1919,  115,  261,  541),  and  the 
derivative ,  C6H12N3I3S3Hg,  from  the  nitromercaptide  and  ethyl 
iodide  (cf.  Ray,  T.,  1916,  109,  698). 

5- Amino-2 -thiol- 1  :  3  :  4-thiodiazole  is  decomposed  by  concen¬ 
trated  hydrochloric  acid  at  190 — 200°  into  hydrazine  dihydro¬ 
chloride,  ammonium  chloride,  carbon  disulphide,  and  carbon 
dioxide.  H.  W. 


Constitution  of  the  so-called  Dithiour azole  of  Martin 
Freund.  II.  New  Methods  of  Synthesis,  Isomerism,  and 
Poly-derivatives.  Praphulla  Chandra  Guha  (J.  Amer.  Chem . 
Soc .,  1922,  44,  1510 — 1517 ;  cf.  preceding  abstract). — The  only 
method  available  hitherto  for  the  preparation  of  the  so-called 
dithiourazoles  consists  in  the  elimination  of  ammonia  from  hydrazo- 
dithiocarbonamides  by  the  action  of  concentrated  hydrochloric 
acid,  when,  simultaneously,  iminothiourazole  is  formed  by  loss  of 
hydrogen  sulphide.  It  is  now  shown  that  dithiourazole  (amino - 
thiodiazolethiol)  is  produced  readily  from  thiosemicarbazide, 
carbon  disulphide,  and  alcoholic  potassium  hydroxide  solution, 
potassium  hydrazothiocarbonamidedithiocarboxylate  being  inter¬ 


mediately  formed :  NH2*CS-MH-NH2+KOH+CS 

NH2-CS-NHdKTH-CS2K  ->  S'xcs_ 

The  method  lias  been  found  to  apply 


C(NH)-NH 
-NH 
to  all 


or 


a  -  H20+ 
C(NH)-NH 

^C(SH)-N  ' 
substituted  and  un- 
a  slightly  modified 


substituted  thiosemicarbazides  when  used  in 
form.  Except  in  the  case  of  thiosemicarbazide  itself,  the  potassium 
salt  of  the  dithiocarboxylic  acid  is  rarely  formed,  but,  on  continued 
heating,  all  the  thiosemicarbazides  without  exception  yield  the 
corresponding  thiodiazole  derivatives.  Reaction  probably  occurs 
in  accordance  with  the  scheme  :  R,NH*CS\NTI*NHR'  CSa+alkall7 

/C(NR)*NH 

SH*C(NR)*NH*NHR'  S  <c^  _1^R,+H2S.  In  this  connexion, 


the  synthesis  of  aminothiodiazoletliiol  from  thiosemicarbazide  by  the 
direct  action  of  carbon  disulphide  is  of  special  significance,  since  2  :  5- 
dithiotetrahydro-1  :  3  : 4-thiodiazole  is  also  formed  in  small  quantity 
by  the  action  of  the  liberated  hydrogen  sulphide  on  the  thiodiazole 
compound  at  a  high  temperature.  The  second  method  of  synthesis 
is  not  of  general  application.  It  appears  essential  that  the  1 -position 
of  the  thiosemicarbazide  should  always  be  unsubstituted  or  sub¬ 
stituted  by  positive  groups  such  as  methyl  or  ethyl ;  in  other 
wrords,  the  basic  character  of  the  thiosemicarbazide  should  be 
kept  unimpaired,  so  that  carbon  disulphide  can  combine  with  it 
directly. 

The  following  substances  have  been  prepared.  5-Imino-2-thio - 
^-phenyl-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4- thiodiazole ,  dull  yellow 
needles,  m.  p.  183°  (from  1-phenylthiosemicarbazide,  carbon 
disulphide,  and  potassium  hydroxide  in  absolute  methyl  alcoholic 
solution).  5-Phenylimino-2-thio-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4 -thio¬ 
diazole,  m.  p.  208°.  5-Phenylimino-2-thio-3-phenyl-2  :  3  :  4  :  5- 
tetrahydro- 1  :  3  :  ^-thiodiazole ,  m.  p.  202°.  5-Tolylimino-2-thio- 
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3-tolyl-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4 -thiodiazole,  m.  p.  205°. 
5-Naphthylimino-2-thio-3-naphthyl-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4- 
thiodiazole,  m.  p.  218°.  5-Tolylimino-2-thio-3-phenyl-2  :  3  :  4  :  5- 
tetrahydro- 1  :  3  :  4 -thiodiazole,  m.  p.  188 — 189°.  5-Phenylimino- 

2- thio-3-tolyl-2  :  3  :  4  :  5-tetrahydro A  :  3  :  4 -thiodiazole,  m.  p.  222°. 

5-Naphthylimino-2-thio-3-phenyl~2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4 -thio- 
diazole ,  m.  p.  219°.  5-Phenylimino-2-thio-3-naphthyl-2  :  3  :  4  :  5- 
tetrahydro- 1  :  3  :  4 -thiodiazole,  m.  p.  261°.  5-N  aphthylimino-2-thio- 

3- tolyl-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  ^-thiodiazole,  m.  p.  217°.  5-Tolyl- 

imino-2-thio-3-naphthyl-2  :  3  :  4  :  5-tetrahydro- 1  :  3  :  4 -thiodiazole, 
m.  p.  268°.  5- Allylimino-2-thio -3 -phenyl-2  :  3  :  4  :  5-tetrahydro- 
1:3: 4 -thiodiazole,  m.  p.  145°.  5-Allylimino-2-thio-3-tolyl- 
2:3:4:  5-tetrahydro -l  :  3  :  4 -thiodiazole,  dull  yellow  needles,  m.  p. 
125 — 126°.  5-Methylimino-2-thioA-phenyl-2  :  3  :  4  :  5-tetrahydro- 

1:3:  4- thiodiazole,  dull  yellow  crystals,  m.  p.  142 — 143°.  5-Methyl- 
imino-2-thioA-tolyl-2  :  3  :  4  :  5-tetrahydro  A  :  3  :  4 -thiodiazole,  dull 

yellow  needles,  m.  p,  174 — 175°.  5-Methylimino-2-thio-3-naphthyl- 
2:3:4:  5-tetrahydro  A  :  3  :  4 -thiodiazole,  m.  p.  183°.  5-Methyl - 
imino-2-thioA-naphthyl-2  :  3  :  4  :  5-tetrahydro  A  :  3  :  4 -thiodiazole, 
m.  p.  175°. 

Potassium  thiosemicarbazidedithiocarboxylate  is  prepared  by 
heating  at  70 — 75°  an  alcoholic  solution  of  equivalent  amounts 
of  thiosemicarbazide,  carbon  disulphide,  and  potassium  hydroxide ; 
it  is  converted  by  iodine  into  aminotliiodiazole thiol  disulphide. 

Thiosemicarbazide  and  carbon  disulphide  at  150°  form  ami  no - 
thiodiazolethiol  and  dithiotelrahydrothiodiazole ,  m.  p.  167°. 

Freund’s  dithiourazole,  m.  p.  245°,  had  m.  p.  232°  after  being 
preserved  during  about  two  months;  either  variety,  when  heated 
with  hydrochloric  acid  at  150°,  gave  a  modification ,  brownish- 
yellow,  rectangular  crystals,  m.  p.  224°. 

Freund  and  Imgart  obtained  “  phenyldithiourazole  ”  in  the 
form  of  colourless  leaflets,  m.  p.  219° ;  de -acetylation  of  acetyl- 
phenyliminothiothiodiazole  gives  a  tautomeric  variety ,  dull  yellow 
needles,  m.  p.  207°. 

Acetylphenyliminothiotetrahydrothiodiazole  has  m.  p.  244° 
(Freund  and  Imgart  give  252°)  when  freshly  prepared ;  after  being 
preserved  during  several  weeks  it  has  m.  p.  236°.  The  latter 
variety  is  also  formed  when  the  corresponding  diacetyl  compound 
is  heated  at  175°  during  five  minutes.  H.  W. 

The  Constitution  of  Pyrazoleanthrone-yellow.  Fritz 
Mayer  and  Rudolf  Heil  (Ber.,  1922,  55,  [U],  2155 — 2164). — 
Pyrazoleant hr one^ -yellow  (cf.  A.,  1913,  i,  533)  is  prepared  by  the 
mild  action  of  potassium  hydroxide  on  pyrazoleanthrone  and  was 
initially  regarded  as  a  derivative  of  indanthrene.  Analyses  of  the 
dye,  however,  agree  with  the  formula  C28H1202N4  or  C28H1402N4, 
according  to  which  two  molecules  of  pyrazoleanthrone  are  united 
with  loss  of  two  or  four  atoms  of  hydrogen.  The  formation  of  a 
potassium  salt,  of  mono-  or  di- benzyl  or  substituted  benzyl  deriv¬ 
atives,  and  of  a  dibenzoyl  compound  proves  that  the  replaceable 
hydrogen  atoms  of  pyrazoleanthrone  are  retained  in  the  new  dye. 
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Further  insight  into  its  constitution  is 
obtained  from  attempts  to  prepare  deriv¬ 
atives  of  it  from  substituted  pyrazole- 
anthrones.  The  presence  of  substituents 
in  position  2  or  4  does  not  impede  the 
IN— NH  formation  of  dyes,  whereas  a  substituent 
in  position  8  either  inhibits  the  production 
of  a  dye  or  is  removed  during  the  process 
of  formation.  The  tinctorial  properties  of 
the  dye  indicate  that  it  is  allied  to  flav- 
anthrene.  Its  constitution  is  most  pro¬ 
bably  indicated  by  the  annexed  formula,  in  which,  however,  the 
distribution  of  valencies  is  somewhat  unusual. 


Pyrazoleanthrone-yellow  is  most  conveniently  prepared  in  the 
ash-free  condition  by  the  hydrolysis  of  its  dibenzoyl  derivative 
with  sulphuric  acid.  It  is  not  affected  by  prolonged  treatment 
with  chromic  and  glacial  acetic  acids.  When  distilled  with  zinc 
dust,  it  gives  anthracene.  The  following  derivatives  are  described  : 
monobenzylpyrazoleanthr  one-yellow,  slender,  red  needles;  p -chloro- 
benzylpyrazoleanthr one-yellow,  red  needles ;  o -nitrobenzylpyrazole- 
anthr one -yellow,  yellowish-red  needles ;  dibenzoylpyrazoleanthrone- 
'  yellow,  pale  yellow,  transparent  rhombs. 

l-Chloro-2-methylanthraquinone  is  converted  by  hydrazine 
hydrate  and  a  trace  of  iodine  in  boiling  pyridine  solution  into 
2-methylpyrazoleanthrone ,  short,  yellowish-red  needles,  m.  p.  298 — 
300°.  The  latter  is  transformed  by  potassium  hydroxide  and 
alcohol  into  2  :  2 '-dimeihylpyrazoleanthrone-yellow,  which  was  not 
completely  purified;  the  corresponding  dibenzyl  derivative,  dark 
red,  slender  needles,  and  dibenzoyl  compound,  a  yellow,  micro¬ 
crystalline  product,  are  described. 

l-Chloro-4-methylanthraquinone  is  transformed  by  hydrazine 
hydrate  into  \-hydrazinoA-methylanthraquinone,  brownish-red 
needles,  m.  p.  185 — 186°,  which  is  converted  by  aniline  and  aniline 
hydrochloride  into  k-methylpyrazoleanthrone,  slender,  yellow  needles, 
m.  p.  288—290°.  The  latter  substance  yields  4  : 4 '-dimethyl- 
pyrazoleanthrone-yellow,  which  is  characterised  as  its  dibenzoyl 
derivative,  yellow  prisms. 

6-Chloro- o-2'  :  5'-dimethylbenzoylbenzoic  acid,  colourless  prisms, 
m.  p.  215°,  is  prepared  from  p- xylene  and  3-chlorophthalic  anhydride 
in  the  presence  of  aluminium  chloride  and  is  converted  by  fuming 
sulphuric  acid  into  1  -chloro-5  :  8-dimeikylanthraqUinone,  thin  yellow 
needles,  m.  p.  186°.  The  latter  is  transformed  into  5  :  8-dimethyl- 
pyrazoleanthrone,  golden-yellow  leaflets,  m.  p.  291 — 292°,  which 
could  not  be  converted  into  a  dye  by  treatment  with  potassium 
hydroxide  and  alcohol.  On  the  other  hand,  8-chloropyrazole- 
anthrone  is  transformed  into  pyrazoleanthrone-yellow.  H.  W. 


Azoxyphenols.  A.  Angeli,  Dino  Bigiavi,  and  Gino  Carrara 
(Atti  B.  Accad.  Lincei ,  1922,  [v],  31,  i,  439 — 446). — The  difference 
in  behaviour  towards  oxidising  agents  shown  by  isomeric  azoxy- 
phenols  (A.,  1921,  i,  364)  resembles  that  observed  in  the  action 
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of  halogens  or  nitric  acid  on  their  isomeric  monosubstituted  deriv¬ 
atives.  Thus,  of  the  two  para-compounds,  0!NPh.*N*C6H4Br  and 
NPhINO-C6H4Br,  only  the  latter  readily  yields  the  further  para- 
substituted  compounds,  CgH^r'NINO'CgH^Br  and 

N02-C6H4*N:N0-C6H4Br, 

the  former  resisting  the  action  of  bromine  or  nitric  acid.  Hence 
the  oxygen  atom  of  the  azoxy-group  protects  the  aromatic  nucleus 
united  to  the  nitrogen  atom  carrying  the  oxygen  from  the  action, 
not  only  of  halogens  or  nitric  acid,  but  also  of  permanganate. 

Further,  this  protective  action  is  exercised  against  nitrous  acid 
in  cold,  dilute  solution;  in  this  case,  one  of  the  isomeric  azoxy- 
phenols  remains  unaltered,  whereas  the  other,  instead  of  being 
destroyed,  is  transformed  into  a  nitro- derivative,  usually  easy  to 
characterise,  the  structure  of  the  original  compound  being  thus 
rapidly  established.  Azobenzene,  azoxybenzene,  p-a-azoxyphenol 
ethyl  ether,  _p-(3-azoxyphenol,  and  p-nitrophenol  are  not  changed 
when  excess  of  sodium  nitrite  is  gradually  added  to  their  glacial 
acetic  acid  solutions,  whilst  p -hydroxy azobenzene,  pp' -dihydroxy* 
azobenzene,  ^-a-azoxyphenol,  and  p^'-dihydroxyazoxybenzene? 
under  the  same  conditions,  readily  yield  nitro -derivatives  in  which 
the  nitro-groups  occupy  ortho-positions  with  respect  to  the 
hydroxyl.  For  this  reaction  to  occur,  it  is  not  sufficient  for  the 
aromatic  ring  to  contain  a  hydroxyl  group,  it  being  necessary 
also  that  the  hydroxylated  nucleus  be  attached  to  a  tervalent 
nitrogen  atom.  In  the  action  of  nitrous  acid  on  ^'-dihydroxy- 
azobenzene,  the  dinitro-derivative  formed  is  accompanied  by 
^-nitrophenol,  the  reagent  acting  partly  as  an  oxidising  agent; 
this  oxidation  is  completely  analogous  to  that  of  hyponitrous 
acid  by  permanganate  when  the  latter  acts  first  in  an  alkaline, 
and  subsequently  in  an  acid,  solution. 

3  :  3'-Dinitro-4  :  4,-dihydroxyazobenzene,  obtained  from  pp' - 
dihydroxyazobenzene,  forms  lustrous,  greenish-yellow  needles, 
m.  p.  236°  (decomp.),  and  is  probably  identical  with  the  compound, 
m.  p.  240°,  obtained  by  Robertson  (T.,  1913, 103,  1473)  by  treating 
pp'-dihydroxyazobenzene  in  acetic  acid  solution  with  concen¬ 
trated  nitric  acid. 

3-NitroA-hy dr oxyazoxy phenol,  0.*NPhIN*C6H3(N02)'0H,  obtained 
from  ^-oe-azoxyphenol,  forms  transparent,  greenish-yellow,  rhom- 
bohedral  plates  or  green,  straw-like  crystals,  m.  p.  125°. 

3-NitroA  :  4' -dihydroxy azoxybenzene, 

oh*c6h4-no:n-c6h3(no2)-oh, 

prepared  from  _pp'-dihydroxyazoxybenzene,  forms  lustrous, 
reddish -yellow  needles  or  red,  straw-like  crystals,  m.  p.  193° 
(decomp.).  T.  H.  P. 

The  Mechanism  of  Coupling  Reactions.  II.  1  :  8-Naph- 
thasultam  and  its  iV-Methyl  Derivative  as  Azo-components. 

W.  Konig  and  K.  Kohler  (Ber.,  1922,  55,  [J3],  2139—2149).— 
In  a  previous  communication  (A.,  1921,  i,  459),  the  power  of 
aromatic  acylamines  to  couple  with  reactive  diazo-compounds  with 
the  formation  of  normal  azo-substances  has  been  attributed  to 
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their  ability  to  react  in  the  enolic  form,  Ar — N.*C(OH)*R  and 
Ar — N!SR(IO)*OH.  An  examination  of  the  coupling  power  of 

JH 

1  ;  8-naphthasultam,  C10H6<^  gQ  >  has  shown  this  hypothesis  to 

2  NMe 

be  erroneous,  since  the  methyl  ether  of  this  compound,  C^Hg^  ^  , 

can  yield  normal  azo-compounds  in  good  yield.  The  absorption 
spectra  of  the  sultam  and  its  methyl  ether  prove  these  substances 
to  be  closely  related  constitutionally,  and,  in  harmony  witli  these 
observations,  sodium  naphthasultam  is  shown  to  stand  in  the 
same  relationship  to  naplithasultam  as  does  sodium  a-naphthoxide 

,S02 

to  a-naphthol,  so  that  it  must  be  formulated  C10H6<^^  instead 
of  CWH,<!:0)'0N“ 


The  remarkable  inability  of  p-toluenesulphonylmethyl-a-naph- 
thylamide,  C10H7-NMe*SO2-C6H4Me,  to  couple  with  diazo-com- 
pounds  is  explained  by  the  assumption  that  the  p-toluenesulphonyl 
group  hinders  the  primary  additive  reaction  on  which  coupling 
ultimately  depends.  This  influence  is  not  observed  with  methyl  - 
naphthasultam  in  which  the  position  of  the  sulphonyl  group  is 
definitely  fixed,  so  that  the  nitrogen  atom  can  exert  its  subsidiary 
valencies. 

The  following  individual  substances  are  described.  A-Methyl- 
1  :  8-naphthasultam,  from  sodium  naphthasultam  and  methyl 
sulphate  in  75%  yield,  pale  yellow  needles,  m.  p.  125°.  4-1  :  8- 

Naphthasultamazo-1' -naphthaleneA' -sulphonic  acid , 

HN 

o^>c10h5-n:n-c10h6-so3h, 

small,  orange-coloured  needles,  decomp.  320°.  4-p'-Nitrobenzene- 
azo-l  :  $ -naphthasultam,  tile-red  needles,  m.  p.  288 — 289°.  4-op- 

Dinitrobenzeneazo- 1  :  8 -naphthasultam,  small,  red  rhombohedra  with 
a  strong  pale  green  lustre,  which  darkens  at  305°,  but  does  not 
melt  below  355°.  4-p-A itrobenzeneazo-N -methyl-1  :  8 -naphtha- 

^S02 

sultam,  NO2,C6H4*NIN*C10H5<^[e)  lustrous,  red  leaflets,  m.  p. 

236 — 237°.  4-op- Dinitrobenzeneazo-N -methyl-1  :  8 -naphthasultam, 

m.  p.  263°.  4-op-Dinitrobenzeneazo-l-methylaminonaphthalene-8- 
sulphonic  acid ,  microscopic,  red  needles  which  have  no  distinct 
melting  point.  H.  W. 


The  Alkylhydrazones.  Oscar  Lisle  Brady  and  Gerald 
Patrick  McHugh  (T.,  1922,  121,  1648—1652). 


isoPropyl-,  Menthyl-,  and  B ornyl-semicarbazides .  Reduc¬ 
tion  of  Phenylhydrazones.  Be  Witt  Neighbors,  A.  L.  Foster, 
S.  M.  Clark,  J.  E.  Miller,  and  J.  R.  Bailey  (J.  Amer.  Chem. 
Soc.,  1922,  44,  1557 — 1564;  cf.  Noyes,  Lochte,  and  Bailey,  this 
vol.,  i,  329).— Certain  semicarbazones  and  hydrazones  can  be 
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successfully  reduced  by  catalytic  hydrogenation,  whereas  the  older 
chemical  methods  have  given  only  negative  results. 

Acetonesemicarbazone  is  reduced  by  hydrogen  in  the  presence 
of  colloidal  platinum  to  iso propylsemicarbazide,  rhombic  plates, 
m.  p.  128°  ( hydrochloride ,  short,  stout  prisms,  m.  p.  186*5°,  oxalate , 
C6Hi305N3,  large  prisms,  m.  p.  172°);  the  yield  is  about  70%  of 
that  theoretically  possible.  A  small  amount  of  the  semicarbazide 
is  reduced  further  to  isopropylamine.  isoPropylsemicarbazide 
hydrochloride  is  transformed  by  sodium  nitrite  into  the  corre¬ 
sponding  mfroso-derivative,  short,  pale  yellow  prisms,  decomp. 
128°,  and  by  sulphuric  acid  (80%)  into  isopropylhydrazine,  which 
is  identified  as  the  dibenzoyl  compound,  m.  p.  161*5°.  Benzoyl- 
isopropylsemicarbazide ,  needles,  m.  p.  228°,  is  converted  by  sodium 
hydroxide  solution  (30%)  at  80°  into  3-hydroxy -5-phenyl-l-iso- 
propyltriazole ,  prisms,  m.  p.  185*5°.  Oxidation  of  isopropylsemi- 
carbazide  with  potassium  permanganate  in  alkaline  solution  gives 
acetonesemicarbazone,  whereas  in  acid  solution,  carbamylazo- 
propane,  NPr0.'N*CO*NH2,  dark  yellow  crystals,  m.  p.  65*5- — 66°, 
is  produced  (the  substance  is  readily  transformed  by  a  trace  of 
alkali  hydroxide  or  by  protracted  exposure  to  the  air  into  acetone¬ 
semicarbazone).  It  is  probable  that  the  azo-compound  is  formed 
intermediately  during  the  oxidation  of  the  semicarbazide  in  alkaline 
solution. 

Acetaldehydephenylhydrazone  is  similarly  reduced  to  phenyl- 
ethylhydrazine,  NHPh*NHEt,  the  yield  being  about  95%  of  that 
theoretically  possible.  It  is  transformed  by  potassium  cyanate 
into  phenylethylsemicarbazide,  C9H13ON3,  microscopic  needles,  m.  p. 
138°.  Acetonephenylhydrazone  can  be  reduced  similarly  and  with 
equal  ease. 

Menthonesemicarbazone  is  catalytically  hydrogenated  to  menthyl- 
semicarbazide,  colourless,  aeicular  needles,  m.  p.  179 — 180°,  [ajfj 
—43*8°  in  methyl-alcoholic  solution.  Similarly,  camphorsemi- 
carbazone  gives  bornylsemicarbazide ,  prisms,  m.  p.  192*5°,  which, 
however,  could  not  be  converted  into  bornylhydrazine  by  the 
action  of  sulphuric  acid.  H.  W. 

Ionising  Influence  of  Salts  with  Tervalent  and  Quadri¬ 
valent  Ions  on  Crystalline  Egg-albumin  at  the  Isoelectric 
Point.  Jacques  Loeb  (J.  Gen .  Physiol .,  1922,  6,  759 — 768). — 
Additional  evidence  in  favour  of  the  formation  of  ionisable  salts 
of  protein  with  salts  containing  tervalent  and  quadrivalent  ions 
is  afforded  by  the  observation  that  lanthanum  chloride  and  sodium 
ferrocyanide  inhibit  the  heat  coagulation  of  egg-albumin  at  its 
isoelectric  point ;  salts  containing  only  univalent  or  bivalent  ions 
do  not  have  this  effect.  C.  R.  H. 

Isoelectric  Point  of  the  Vegetable  Albumin  Leucosin. 

Heinrich  Luers  and  Max  Landauer  ( Z .  EleJctrochem .,  1922,  28, 
341 — 347). — It  is  shown  that  the  isoelectric  point  of  proteins  is 
one  of  the  most  important  constants  of  these  substances,  and 
methods  for  the  determination  of  this  quantity  are  discussed.  The 
isoelectric  point  of  the  vegetable  albumin  leucosin  has  been  deter- 
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mined  by  five  methods  in  an  acetate  buffer  solution.  The  following 
values  are  recorded :  (1)  from  the  optimum  of  coagulation 

2*6xl0~5;  (2)  by  cataphoresis  experiments  2*8  Xl0-5;  (3)  from 

measurements  of  the  optimum  of  alcohol  precipitation  2*7xlCT5; 
(4)  from  measurements  of  the  minimum  of  the  internal  friction 
2*3  X 10'5 ;  and  (5)  from  the  maximum  of  the  surface  tension 
2*2  x  10~5.  The  mean  of  the  values  gives  [H*]=2*5  x  10“4,  from 
which  the  relative  acidity  of  leucosin,  8*6  X  104.  The  iso¬ 

electric  point  of  serum-,  vegetable-,  and  yeast- albumins  is  thus 
practically  the  same;  further,  there  is  no  noteworthy  difference 
in  the  chemical  composition  and  it  is  only  in  the  biological  properties 
that  the  three  substances  differ  markedly.  J.  F.  S. 

The  Physical  Chemistry  of  the  Proteins.  I.  The  Solu¬ 
bility  of  certain  Proteins  at  their  Isoelectric  Points.  Edwin 
Joseph  Cohn  (J.  Gen.  Physiol. ,  1922,  6,  697 — 722).— The  proteins 
investigated  were  serum-globulin,  tuberin,  and  casein.  They  were 
subjected  to  a  rigorous  process  of  purification,  of  which  full  details 
are  given.  After  this  treatment  it  was  found  that,  at  25°,  1  litre 
of  water  dissolved  0*07  gram  of  serum-globulin,  0*1  gram  of  tuberin, 
and  0*11  gram  of  casein.  These  values  were  constant  within  wide 
limits  of  variation  of  the  amount  of  protein  exposed  to  the  solvent, 
and  are  claimed  to  be  fundamental  physical  characteristics  which 
may  be  used  in  the  identification  of  proteins. 

The  hydrogen-ion  concentration  imparted  to  water  by  the  dis¬ 
sociated  ions  of  the  dissolved  protein  is  also  a  characteristic  of  the 
protein  employed.  C.  R.  H. 

The  Combination  of  Gelatin  with  Hydrochloric  Acid. 

David  I.  Hitchcock  ( J .  Gen.  Physiol .,  1922,  6,  733 — 739). — The 
PH  was  determined  by  hydrogen  electrode  measurements  of  1%, 
2*5%,  and  5%  solutions  of  gelatin  with  varying  amounts  of  hydro¬ 
chloric  acid.  The  amounts  of  hydrochloric  acid  required  to  impart 
to  pure  water  corresponding  values  of  the  PH  were  similarly  estim¬ 
ated.  For  the  same  PH  the  difference  between  the  total  hydro¬ 
chloric  acid  present  in  the  first  experiment  and  that  determined  by 
the  second  one  represented  the  amount  in  combination  with  the 
gelatin.  It  was  found  that  between  Ph  1  and  2  the  amount  in 
combination  is  constant  and  amounts  to  0*00092  mol.  for  1  gram 
of  gelatin.  C.  R.  H. 

The  Mechanism  by  which  Tervalent  and  Quadrivalent 
Ions  Produce  an  Electrical  Charge  on  Isoelectric  Protein. 

Jacques  Loeb  (J.  Gen.  Physiol .,  1922,  6,  741 — 757). — Direct 
measurements  of  the  potential  difference  between  originally  iso¬ 
electric  gelatin  and  solutions  of  various  salts  at  PH  4*7,  with  which 
it  has  beeen  brought  into  equilibrium,  show  that  a  positive  charge 
is  imparted  to  the  gelatin  by  a  salt  with  tervalent  kation  (lanthanum 
chloride)  and  a  negative  charge  by  one  with  a  quadrivalent  anion 
(sodium  ferrocyanide) ;  salts  containing  only  univalent  or  bivalent 
ions  produce  no  charge.  The  effects  of  these  salts  on  the  osmotic 
pressure  of  solutions  of  isoelectric  gelatin  are  similar  to  those  on 
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the  potential  difference.  The  behaviour  of  lanthanum  chloride 
towards  gelatin  is  similar  to  that  of  an  acid,  whilst  sodium  ferro- 
cyanide  behaves  like  a  base,  and  it  is  assumed  that  the  effects 
obtained  with  these  salts  are  due  to  the  formation  of  complex 
protein-ions.  Thus  with  lanthanum  chloride  there  is  formation 
of  positive  protein-lanthanum -ions  and  negative  chlorine-ions ; 
with  sodium  ferrocyanide  of  negative  protein-ferrocyanide-ions  and 
positive  sodium -ions. 

At  PH  3*0,  when  the  greater  part  of  the  gelatin  is  ionised,  solutions 
of  lanthanum  chloride  have  a  depressing  effect  on  the  potential 
difference  and  the  osmotic  pressure  of  the  solution,  which  is  identical 
with  that  of  solutions  of  sodium  chloride  and  calcium  chloride  con¬ 
taining  equivalent  concentrations  of  chlorine.  C.  R.  H. 

The  Influence  of  Aggregates  on  the  Membrane  Potentials 
and  Osmotic  Pressure  of  Protein  Solutions.  Jacqtjes  Loeb 
(J.  Oen.  Physiol .,  1922,  6,  769 — 776). — The  potential  difference 
between  a  solution  of  gelatin  chloride  in  a  collodion  bag  and  an 
outside  aqueous  solution  is  practically  unaffected  if,  at  the  same 
PH,  part  of  the  gelatin  in  solution  is  replaced  by  powdered  gelatin ; 
moreover,  the  membrane  potential  can  be  calculated  from  the 
differences  in  PH  inside  and  outside  the  bag,  which  shows  that  the 
gelatin  particles  take  part  in  the  establishment  of  the  membrane 
equilibrium.  On  the  other  hand,  the  osmotic  pressure  of  a  gelatin 
chloride  solution  is  progressively  lowered  as  the  gelatin  in  solution 
is  replaced  by  powdered  gelatin,  showing  that  the  particles  of 
gelatin  do  qot  participate  in  the  production  of  the  osmotic  pressure 
of  the  solution.  This  is  explained  by  the  fact  that,  since  each 
particle  is  subject  to  the  conditions  of  the  Donnan  equilibrium,  a 
special  osmotic  pressure  is  set  up  in  each  particle  which  is  balanced 
by  an  increase  in  the  cohesion  pressure  of  the  particles,  and  does 
not  therefore  manifest  itself  in  the  hydrostatic  pressure  by  which 
the  osmotic  pressure  of  the  solution  is  measured ;  it  is  due  to  the 
gelatin  in  true  solution  alone.  C.  R.  H. 

The  Hydroxyproteic  Acids.  S.  Edlbacher  ( Z .  physiol . 
Chem.y  1922,  121,  164;  cf.  this  vol.,  i,  692). — The  compound 
C16H1802N4  described  by  the  author  ( loc .  cit.)  is  apparently  acetyl- 
phenylhydrazine.  W.  O.  K. 

The  Absorption  Spectra  of  Methaemoglobin,  and  the 
Alleged  Transformation  of  Methaemoglobin  into  Oxyhaemo- 
globin  by  the  Action  of  Alkali.  G.  Quagliariello  (Arch.  JSci. 
biol .,  1922,  3,  65 — 86;  from  Physiol.  Abstr.f  1922,  7,  215).— Neutral 
methaemoglobin  has  four  absorption  bands,  at  A  631  yy,  h516yy, 
A  540  yy,  and  A  500  yy.  Alkaline  methaemoglobin  has  three  ab¬ 
sorption  bands ;  the  first  at  A  600  yy ;  the  other  two  are  in  the 
same  place  as  the  second  and  third  of  neutral  methaemoglobin. 
The  absorption  bands  in  the  yellow  and  green  are  proper  to 
methaemoglobin,  and  not  due  to  the  presence  of  oxy haemoglobin. 
A  transformation  of  methaemoglobin  into  oxyhaemoglobin  through 
the  qctiop  of  hydroxyl  ions  is  excluded.  W.  0.  K. 
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The  Prosthetic  Group  of  the  Blood  Pigments.  Haematin. 

William  Kuster  (Z.  physiol.  Chem.,  1922,  121,  121 — 134). — 
Bromodimethylhcemin ,  C36H3604N4BrFe,  small  needles,  is  prepared 
from  the  part  of  a  crude  p-haemin  insoluble. in  chloroform,  by 
boiling  with  methyl  alcohol  containing  sulphuric  acid,  and  pre¬ 
cipitating  with  66%  hydro  bromic  acid.  Although  chlorine  cannot  be 
quantitatively  eliminated  from  chlorodimethylhaemin  by  methyl- 
alcoholic  potash  without  causing  hydrolysis,  the  bromo-compound 
can  be  dehalogenated  completely,  to  form  a  dimethylhcematin, 
CagHggOa^Fe'OHjHgO,  a  dark-coloured  compound  with  a  metallic 
lustre.  If  this  be  treated  with  sodium  hydroxide  solution  at  the 
room  temperature,  not  only  does  hydrolysis  take  place,  but  water 
is  also  eliminated.  This  bears  out  the  view  that  in  the  formation 
of  haematin  from  haemin  the  bond  between  the  iron  and  a  nitrogen 
atom  is  hydrolysed,  and  that  the  iron  then  forms  an  internal  salt 
with  a  carboxyl  group,  eliminating  water.  If,  as  in  this  instance, 
the  carboxyl  group  is  first  methylated,  the  internal  salt  cannot  be 
formed  until  the  ester  is  hydrolysed. 

Treatment  of  bromodimethylhaemin  with  pyridine  leads  to  simple 
replacement  of  bromine  by  hydroxyl,  forming  hydroxydimethyl- 
hcemin ,  C36H3604N4Fe*0H,  from  which  a  bromodimethylhaemin  can 
be  regenerated  by  treating  it  in  acetone  solution  with  hydrogen 
bromide  solution,  although  the  absolute  identity  of  the  com¬ 
pound  formed  with  the  initial  bromodimethylhaemin  is  not  yet 
certain. 

A  particular  preparation  of  haematin,  obtained  from  haemin  and 
de  (hydrohalogen  )haemin,  was  found  to  be  readily  methylated  by 
methyl  sulphate  and  alkali  to  yield  a  dimethylhcematin ,  C36H3705N4Fe, 
as  an  amorphous,  dark  blue,  metallic  compound,  which  with  alkali 
loses  a  methyl  group  to  form  a  monomethyl  derivative,  C35H3505N4Fe. 
This  dimethylhaematin  w^as  further  methylated  by  boiling  with 
methyl  alcohol  containing  sulphuric  acid,  and  then  treating  with 
66%  hydrobromic  acid,  when  a  bromodimethylhceminium  trimetho- 
bromide ,  with  the  formula  C34H30O2N(NMeBr)3(OMe)2FeBr,  is  pre¬ 
cipitated,  indicating  the  presence  of  three  basic  nitrogen  atoms 
in  haematin.  This  new  compound  is  more  completely  demethyl- 
ated  with  alkali  than  dimethylhaematin  itself,  pointing  to  the 
opening  of  the  bond  between  nitrogen  and  iron  on  boiling  in  acid 
solution.  Preparations  of  haematin  from  formylhydroxylhaemin  or 
from  chlorodimethylhaemin  were  not  methylated  in  a  similar 
manner.  In  the  first  case,  the  compound  finally  obtained  had  the 
formula  C39H4807N4BrFe.  W.  O.  K. 

Haemocyanin.  VI  and  VII.  C.  Dutnti  and  A.  Schneider 
(J.  Physiol .  Pathol .  gen.,  1922,  20,  1 — 13,  34 — 40;  from  Physiol. 
Abstr.,  1922,  7,  218). — Oxyhaemocyanin  of  Helix ,  Octopus,  Homarus , 
etc.,  is  easily  and  rapidly  reduced  by  the  passage  of  inert  gas  at 
15°  to  20°,  or  by  exposure  to  a  vacuum  at  40°.  The  solutions  were 
made  of  pure  crystallised  preparations,  and  usually  in  presence  of 
an  antiseptic.  The  gas  must  be  absolutely  deprived  of  oxygen. 
The  haemocyanin  of  Limulus  may  be  different.  That  of  the  above 
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animals  forms  a  less  dissociable  compound  with  nitrous  oxide,  but  not 
with  methane,  ethylene,  or  acetylene.  It  does  not  combine  with 
carbon  monoxide,  or  if  it  does  the  compound  is  very  easily  dissociable. 

W.  0.  K. 

Bile  Pigments.  XI.  The  Preparation  and  Purification 
of  Bilirubin  from  Ox  Gallstones.  William  Kuster  (Z.  physiol. 
Chem .,  1922,  121,  80 — 93). — Experiments  are  described  on  the 
preparation  and  purification  of  bilirubin  from  ox  gallstones.  It 
is  found  convenient  to  isolate  the  bilirubin  in  the  form  of  its 
crystalline  compound  with  ammonia,  C33H3606N4,NH3. 

The  statement  of  Refilling  (A.,  1915,  i,  831)  that  choleprasin 
yields  haematic  acid  on  oxidation  is  apparently  to  be  explained 
by  the  presence  of  some  bilirubin  in  the  choleprasin.  W.  0.  K. 

Bile  Pigments.  XII.  The  Action  of  Diazomethane  on 
Bilirubin  and  Biliverdin,  the  Oxidation  of  Bilirubin  in 
Alkaline  Solution,  and  the  Action  of  Hydrogen  Bromide- 
Acetic  Acid  on  Bilirubin.  William  Kuster  ( Z .  physiol.  Chem., 
1922,  121,  94 — 109). — By  treating  crude  bilirubin,  C33H3606N4, 
with  diazomethane  in  ethereal  solution,  two  methyl  groups  enter 
the  molecule  and  in  addition  a  molecule  of  diazomethane  is  com¬ 
bined,  forming  a  compound ,  C36H4206N6,  which  on  heating  loses 
nitrogen  to  form  the  compound  C36H4206N4.  Using  bilirubin- 
ammonia  in  the  methylation,  the  ammonia  group  is  retained,  and  a 
compound ,  C36H4506N7,  formed,  a  dark  brown,  resinous  material, 
which  also  loses  nitrogen  when  heated,  forming  the  compound 

c36h45o6n6. 

Biliverdin,  C33H3608N4,  obtained  by  the  atmospheric  oxidation 
of  bilirubin  in  alkaline  solution,  forms  with  alcoholic  hydrogen 
chloride  a  dimethyl  ester,  C35H40O8N4,  a  dark,  lustrous  material, 
and  with  diazomethane  a  dimethyl  ester  of  similar  composition, 
although  it  is  not  certain  whether  the  preparations  are  identical. 

Bilirubin-ammonia,  on  long -continued  action  of  alkali  hydroxide, 
and  exposure  to  the  air  with  stirring,  3fields  haematic  acid  and  an 
acid ,  C7H10O5  (barium  salt,  C7Hs05Ba;  silver  salt,  C7H805Ag2), 
which  may  be  a  methylhydroxyethylmaleic  acid. 

Treatment  with  hydrogen  bromide-acetic  acid  and  then  with 
water  converts  bilirubin-ammonia  into  the  compound  C33H4108N4Br, 
which  on  treatment  with  10%  sodium  hydroxide  solution  loses 
bromine  to  form  the  compound  C33H4209N4.  If  the  material  from 
the  treatment  with  hydrogen  bromide-acetic  acid  be  treated  with 
methyl  alcohol  instead  of  wTith  water,  the  compound 

C33H35°4N4Br(OMe)2 

is  obtained,  which  also  loses  bromine  on  treatment  with  sodium 
hydroxide  solution. 

Sometimes  the  reaction  with  hydrogen  bromide-acetic  acid, 
followed  by  treatment  with  water  proceeds  differently,  and  a  com¬ 
pound ,  C29H3909N4Br,  is  formed  which  on  oxidation  forms  haematic 
acid,  and  on  reduction  haematic  acid  and  the  imide  of  methyl - 
ethylmaleic  acid.  W.  O.  K. 
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Bile  Pigments.  XIII.  Hexachlororubilic  Acid.  William 
Kuster  and  Walter  Herrmann  {Z.  physiol.  Chem .,  1922,  121, 
HO — 120). — By  treatment  of  bilirubin  with  a  mixture  of  Merck’s 
perhydrol  and  concentrated  hydrochloric  acid,  hexachlororubilic 
acid  is  formed,  a  light  yellow  powder  which,  after  thorough  desic¬ 
cation,  decomposes  at  about  80°,  and  has  the  formula  C18H20O6N2Cl6. 
It  is  a  dibasic  acid  forming  a  monomethyl  ester,  C1qH2206N2C16,  a 
citron-yellow  powder,  on  dissolving  in  methyl  alcohol,  saturating 
with  hydrogen  chloride,  and  keeping  cooled  with  ice,  whilst  if  the 
methyl  alcohol  solution  is  boiled  after  saturating  with  hydrogen 
chloride,  the  dimethyl  ester  is  formed,  which  on  treatment  with 
sodium  hydroxide  solution  yields  the  dimethyl  ester  of  penta- 
chlorohydroxyrubilic  acid,  C2oH2607N2C15.  Sodium  hydroxide  solu¬ 
tion  removes  one  of  the  chlorine  atoms  from  hexachlororubilic 
acid,  forming  pentachlorohydroxyrubilic  acid ,  C18H2107N2C15.  Hexa¬ 
chlororubilic  acid  loses  hydrogen  chloride  slowly  on  keeping, 
more  quickly  on  heating  in  a  vacuum,  to  form  a  compound , 
^18^19^6^2^15*  With  sulphuric  acid,  it  reacts  to  yield  a  com¬ 
pound ,  C18H1805N2C16,  by  elimination  of  water,  and  with  gaseous 
ammonia  it  forms  the  compound  C18H2306N3C16.  W.  O.  K. 

Degree  of  Dispersion  of  Saccharase.  H.  von  Euler  and 
Goeta  Ericson  (Kolloid  Z.,  1922,  31,  3 — 7). — A  number  of  diffusion 
experiments  with  highly  purified  yeast  saccharase  solutions  are 
described  from  which  calculations  of  the  molecular  weight  of  the 
saccharase  particle  have  been  made  by  means  of  the  formula 
const.  The  saccharase  solutions  were  purified  by  a  com¬ 
bination  of  the  methods  previously  used  by  Wifistatter  and  Racke 
(A.,  1921,  i,  823 ;  this  vol.,  i,  598)  and  the  older  precipitation  methods. 
In  this  way,  the  albuminous  substances  and  yeast  gums  have 
been  removed  and  the  purity  of  the  saccharase  solution  increased 
in  the  proportion  1  :  20.  The  purest  material  gives  an  average 
molecular  weight  of  20,000  as  compared  with  the  values  27,000 
and  22,000  found  by  Euler  and  Kullberg  (A.,  1911,  i,  825)  and 
Euler,  Hedelius,  and  Svanberg  (A.,  1921,  ii,  170;  1920,  ii,  595), 
respectively.  J.  F.  S. 

Influence  of  Various  Antiseptics  on  the  Activity  of  Lipase. 

Leroy  S.  Palmer  (J.  Amer.  Chem.  Soc .,  1922,  44,  1527 — 1538). — - 
Data  are  presented  on  the  influence  of  various  concentrations  of 
several  antiseptics  on  the  hydrolysis  of  emulsions  of  milk  fat  in 
gum  acacia  solutions,  using  commercial  steapsin  as  the  source  of 
lipase. 

Formaldehyde  in  concentrations  up  to  one  part  in  two  hundred 
and  fifty  parts  had  no  detrimental  effect  on  the  activity  of  the 
lipase,  1%  solutions  being  required  to  produce  a  retardation  of 
the  enzyme.  Chloroform  in  concentrations  from  1*5  to  2*5% 
retarded  the  lipase  activity  from  20  to  60%.  Acetone  in  concen¬ 
trations  of  6%  and  12%  retarded  the  lipolysis  12%  to  25%.  A 
freshly  prepared  3%  solution  of  iodoform  in  acetone  added  so  as 
to  give  a  concentration  of  0*3%  of  iodoform  retards  the  lipase 
action  25%  to  40%.  When  using  a  similar  solution  of  iodoform, 
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which  had  stood  for  some  time,  practically  complete  inhibition  was 
obtained  with  this  and  even  smaller  concentrations  of  iodoform. 
In  the  experimental  examination  of  these  results,  it  was  found 
that  iodoform  alone  retarded  lipolysis  in  direct  proportion  to  the 
concentration  of  the  iodoform  present.  This  varied  from  a  15% 
retardation  with  0’03%  concentration  of  iodoform  to  a  55% 
retardation  with  0*5%  concentration  of  the  antiseptic.  It  was 
found,  also,  that  old  solutions  of  iodoform  in  acetone  contain 
free  iodine,  which  has  a  marked  effect  on  lipase  activity.  Iodine, 
in  concentrations  of  0*045%  or  more,  inhibited  lipolysis  entirely. 
Results  similar  to  those  with  iodine  were  obtained  by  the  use  of 
bromine  water.  Higher  concentrations  of  bromine  were  found 
necessary  to  inhibit  the  lipase,  however,  concentrations  of  0*25% 
retarding  the  enzyme  activity  only  93%  to  94%.  Mercuric  chloride 
inhibited  lipase  activity  completely  in  0*1,  0*2,  and*  0*3%  con¬ 
centrations.  Chloral  hydrate  not  only  retarded  the  lipase,  but 
also  failed  as  a  germicide  when  cow’s  milk  was  used  as  substrate. 

The  results  obtained  with  the  halogens  appear  to  indicate  that 
lipase  has  an  unsaturated  structure  which  is  probably  aliphatic 
rather  than  cyclic.  This  suggestion  is  supported  by  the  results 
on  the  failure  of  formaldehyde  to  retard  lipase  even  in  fairly  high 
concentrations.  H.  W. 

Periodicity  of  Enzymes.  The  Lipase  of  the  Stomach. 

E.  Sltjiter  ( Nederland  Tijdschr .  Geneeskunde ,  1922,  66,  572). — 
The  activity  of  a  solution  of  lipase,  prepared  from  mucous  mem¬ 
branes,  and  kept  in  an  ice-chest,  was  determined  daily  by  shaking 
with  an  equal  volume  of  milk  for  twenty-four  hours  at  39°  and 
titrating  the  free  fatty  acid  with  O'lA-alkali  solution.  Whether 
or  not  the  preparation  is  kept  slightly  acid,  the  activity  is  found 
to  change  irregularly  in  periods  of  several  days.  It  is  not  con¬ 
sidered  that  such  variations  play  any  part  in  vivo. 

Chemical  Abstracts. 

Action  of  Quinine  and  Atoxyl  on  Liver  Lipase.  P.  Rona 
and  R.  Pavlovic  ( Biochem .  Z.t  1922,  130,  225 — 238). — Although 
liver  lipase  and  serum  lipase  act  identically  on  tributyrin,  liver 
lipase  is  not  influenced  detrimentally  by  quinine  in  concentrations 
which  far  exceed  those  which  completely  inhibit  the  action  of  serum 
lipase.  Liver  lipase  is,  however,  more  sensitive  to  atoxyl  than 
serum  lipase.  In  the  case  of  both  lipases,  the  velocity  constants 
for  the  hydrolysis  of  tributyrin  fall  off  in  arithmetical  progression 
as  the  concentrations  of  toxic  substances  are  raised  in  geometrical 
progression.  H.  K. 

Isolation  of  Vitamin.  A.  Seidell  (. Abstr .  of  Bacteriol.,  1922, 
6,  Proc.,  101 ;  from  Physiol.  Abstr. ,  1922,  7,  245 — 246). — An  aqueous 
solution  of  vitamin  is  prepared  from  brewer’s  yeast  by  suspending 
in  water  and  heating  at  about  90°  for  several  minutes.  The 
coagulated  protein  is  removed  and  fuller’s  earth  added  to  the 
clear  solution.  The  fuller’s  earth,  which  selectively  adsorbs  the 
vitamin,  is  filtered,  washed,  and  dried,  and  designated  4  4  activated 
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solid.”  The  vitamin  is  most  conveniently  recovered  from  the 
activated  solid  by  rapidly  extracting  with  saturated  barium 
hydroxide  solution  and  acidifying  the  clear  extract  with  sulphuric 
acid.  Addition  of  solid  barium  carbonate  removes  the  excess  of 
acid.  The  filtered  neutral  solution  is  then  evaporated  and  yields 
a  crude  extract  which  will  protect  pigeons  when  fed  exclusively 
on  polished  rice  in  doses  of  about  10  mg.  every  other  day.  The 
vitamin  extract  was  subjected  to  fractionation  by  silver  precipitation, 
and  it  was  found  that  a  small  amount  of  adenine  was  present  and 
a  larger  amount  of  histidine.  The  characteristic  vitamin  action 
always  accompanied  the  histidine  fraction,  and  it  appears  possible 
that  either  vitamin  is  a  derivative  of  histidine,  or  it  is  a  compound 
of  similar  chemical  properties  which  accompanies  the  histidine  as 
an  impurity.  It  was  found  that  when  the  silver  was  removed 
from  the  liistidine-silver  precipitate  by  suspension  in  dilute  hydro¬ 
chloric  acid,  the  clear  solution  could  be  evaporated  to  dryness  on 
the  steam -bath  without  appreciable  impairment  of  its  vitamin 
activity.  The  residue  so  obtained  was  found  to  protect  pigeons 
on  a  diet  of  polished  rice  in  doses  of  less  than  1  mg.  every  other 
day.  W.  0.  K. 

Arsenical  Acridine  Compound.  L.  Benda  (U.S.  Pat. 
1408974).  The  diazo-compound  of  3  :  6-diamino-  10-methylacr- 
idinium  chloride  is  treated  with  sodium  arsenite,  producing  a  red¬ 
dish-brown  powder  which  combines  with  It  salt  to  produce  a  red 
compound  and  with  resorcinol  to  produce  an  orange-yellow  product. 
The  compound  is  of  low  toxicity  and  its  use  medicinally  is  proposed. 

Chemical  Abstracts. 

Organic  Mercury  Compounds  prepared  from  o-Chloro- 
mercuri-p-nitrobenzoyl  Chloride.  Frank  C.  Whitmore  and 
Edmund  Burrus  Middleton  (J.  Amer.  Chem.  Soc.,  1922,  44, 
1546 — 1551). — Phosphorus  pentachloride  can  be  used  as  well  as 
thionyl  chloride  in  the  preparation  of  acid  chlorides  of  mercurated 
aromatic  acid.  o-Chloromercuri-p-nitrobenzoyl  chloride  has  been 
obtained  in  this  manner  and  converted  into  a  number  of  its  esters. 
The  latter  compounds  react  with  inorganic  iodides  to  form  the 
corresponding  compounds  of  the  type  R2Hg »  these  substances 
can  be  hydrolysed  without  breaking  the  C-Hg  linking. 

o-Hydroxymercuri-p-nitrobenzoic  acid,  prepared  by  heating 
mercuric  p-nitrobenzoate  at  200—220°,  is  converted  by  phosphorus 
pentachloride  in  the  presence  of  chloroform  into  o-chloromercuri-p- 
nitrobenzoyl  chloride,  which  could  only  be  obtained  with  difficulty 
in  the  analytically  pure  condition.  It  is  transformed  by  the 
requisite  alcohol  into  the  n -butyl  ester,  m.  p.  125—126° ;  n -propyl 
ester,  m.  p.  145 — 150°;  iso propyl  ester,  m.  p.  179 — 180°;  ethyl 
ester,  m.  p.  220 — 222°;  methyl  ester,  m.  p.  240 — 245°,  and  chloro- 
ethyl  ester,  m.  p.  163 — 164°.  The  acid  chloride  reacts  readily  with 
ethylene  bromohydrin  and  diethylaminoethyl  alcohol,  but  a  homo¬ 
geneous  product  could  not  be  isolated.  The  position  of  the  mercury 
complex  in  the  esters  is  established  by  the  observation  that  they 
are  converted  by  cold  bromine  water  and  subsequent  hydrolysis 
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into  o-bromo-^-nitrobenzoic  acid.  o-Chloromercuri-p-nitrobenz - 

anilide  is  described. 

Butyl  o-chloromercuri-^-nitrobenzoate  is  converted  by  potassium 
iodide  in  boiling  ethyl  alcoholic  solution  into  n-bulyl  o-mercuribis-p~ 
nitrobenzoate ,  Hg(C6H3[N02]*C02C4H9)2,  colourless  crystals,  m.  p. 
158° ;  the  compound  is  converted  by  a  boiling  ethyl  alcoholic  solution 
of  mercuric  chloride  into  butyl  o-chloromercuri-p-nitrobenzoate, 
m.  p.  125°,  and  by  ethyl  alcoholic  sodium  hydroxide  solution  into 
o-mercuribis-^-nitrobenzoic  acid.  The  corresponding  n -propyl  ester, 
m.  p.  189°,  and  ethyl  ester,  m.  p.  227 — 232°,  are  described. 

n -Butyl  o-chloromercuribenzoate3  m.  j3.  115°,  is  prepared  by  the 
successive  action  of  phosphorus  pentachloride  (or  thionyl  chloride) 
and  ?i-butyl  alcohol  on  o~hydroxymercuribenzoic  anhydride. 

H.  W. 
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Is  there  a  Genetic  Relation  between  the  Oxygen  Inhaled 
and  the  Oxygen  of  the  Exhaled  Carbon  Dioxide  ?  Torsten 
Thunberg  ( Natunviss .,  1922,  10,  417 — 420). — Hydrogen  is  regarded 
as  the  basic,  elementary  combustible  of  living  cells ;  it  is  supposed 
to  be  directly  oxidisable  by  oxygen  at  low  temperatures,  in  conse¬ 
quence  of  activation  by  catalysts.  Decomposition  of  complex 
compounds  occurs  by  enzyme  action  through  a  series  of  progressive 
dehydrogenations,  the  hydrogen  eliminated  being  directly  oxidised 
to  water ;  at  the  same  time,  there  is  addition  of  water  and  elimina¬ 
tion  of  carbon  dioxide.  It  is  contended  that  there  is  no  relation 
between  inhaled  oxygen  and  exhaled  carbon  dioxide ;  this  is 
represented,  for  example,  by  the  scheme  : 

^6^12^6 +bH204-602  >  6C02+12H20 

i _ _i 

(cf.  Dixon,  T.,  1886,  49,  94;  Wartenberg  and  Sieg,  A.,  1921, 
ii,  107).  Chemical  Abstracts. 

Anaesthetics  and  Carbon  Dioxide  Output.  I.  The  Effect 
of  Anaesthetics  and  Other  Substances  on  the  Production  of 
Carbon  Dioxide  by  certain  Orthoptera.  J.  H.  Bodine  ( J . 
Expt.  Zool.,  1922,  35,  323 — 334). — Ethyl  ether  (in  large  doses), 
acetone,  xylene,  and  formaldehyde  prbduce  an  increase  in  carbon 
dioxide  output,  followed  by  a  decrease  which  is  irreversible. 
Chloroform  causes  a  decrease  followed  by  an  increase  and  later 
by  a  decrease,  the  change  being  irreversible.  With  small  doses 
of  acetone,  the  increase  extends  over  a  long  period  of  time ;  with 
large  doses  it  is  short-lived;  the  decrease  is  to  a  rate  of  carbon 
dioxide  output  still  above  normal.  With  formaldehyde,  the 
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decrease  is  to  the  normal  rate,  but  with  large  doses  it  is  below 
normal.  Ethyl  ether,  chloroform,  acetone,  and  xylene  inhibit 
respiratory  movements  in  ten  to  fifteen  minutes;  formaldehyde 
in  relatively  large  doses  does  not  inhibit  these  movements  in  two 
hours.  These  results  show  that  narcosis  is  not  due  to  asphyxia. 
Anaesthet  ics  have  an  action  other  than  that  on  respiration.  Grass¬ 
hoppers  of  several  species  were  used  in  these  experiments. 

Chemical  Abstracts. 

Respiratory  Metabolism  in  Alimentary  Glycsemia.  I.  A. 

Bornstein  and  Kurt  Holm  (Biochem.  Z.,  1922,  130,  209 — 224). — 
In  a  fasting  man  oral  administration  of  100  grams  of  dextrose 
causes  the  blood-sugar  content  to  rise  progressively  after  a  few 
minutes,  but  respiratory  experiments  show  that  the  combustion 
of  the  dextrose  only  sets  in  about  half  an  hour  later,  often  after 
the  blood-sugar  has  reached  or  passed  its  maximum  value.  When, 
however,  100  grams  of  lsevulose  are  administered,  the  blood- sugar 
scarcely  rises  at  all,  owing  to  immediate  combustion  of  sugar. 
Phosphate  administration  has  no  influence,  but  it  is  thought  that 
the  dextrose  must  first  pass  into  laevulose  or  a  closely  related 
substance  before  combustion.  H.  K. 

Direct  Measurement  of  the  Partial  Pressure  of  Oxygen 
in  Human  Blood.  J.  Barcroft  and  M.  Nagahashi  (J.  Physiol ., 

1921,  55,  339 — 345). — The  principle  of  the  method  is  as  follows  : 

Blood  is  withdrawn  from  a  vessel,  artery,  or  vein,  by  direct  puncture ; 
to  this  blood  is  exposed  a  small  bubble  of  alveolar  air  at  37°  until 
an  equilibrium  is  reached  between  the  blood  and  the  bubble.  The 
bubble  is  then  analysed  in  a  suitable  apparatus.  The  original 
must  be  consulted  for  details.  Oxygen  pressure  in  blood  can  be 
measured  to  within  2  mm.  on  the  average.  The  calculated  dis¬ 
sociation  curves  for  venous  blood  were  experimentally  confirmed. 
The  observation  of  Meakins  and  Davies  ( J .  Path.  Bad .,  1920,  23, 
451)  on  the  great  range  of  unsaturation  of  blood  from  the  basilar 
vein  when  the  arm  is  exposed  to  widely  differing  temperatures 
was  confirmed.  Chemical  Abstracts. 

Acid  Production  in  Shed  Blood.  C.  L.  Evans  (J.  Physiol ., 

1922,  56,  146 — 156;  from  Physiol.  Abstr .,  1922,  7,  233 — 234). — 
The  carbon  dioxide  capacity  of  blood  is  at  its  highest  level  in 
freshly-drawn  blood,  and  usually  suffers  considerable  reduction 
when  the  blood  is  kept.  The  change  is  due  to  conversion  of  dextrose 
into  lactic  acid  as  a  result  of  glycolysis;  it  is  greatly  accelerated 
by  a  lowering  of  the  carbon  dioxide  pressure  of  the  blood,  because 
this  gives  a  PH  favourable  to  the  glycolytic  process.  These  facts 
are  of  importance  in  the  plotting  of  carbon  dioxide  dissociation 
curves.  When  blood-gas  phase  equilibration  is  to  be  carried  out 
at  body  temperature,  the  glycolytic  change,  with  its  accompani¬ 
ment  of  reduction  of  carbon  dioxide  capacity,  can  be  inhibited  by 
the  addition  of  0'05  to  0T%  of  sodium  fluoride  to  the  blood. 

W.  O.  K. 
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The  Hydrogen-ion  Concentration  and  some  •  Related 
Properties  of  Normal  Human  Blood.  J.  Barcroft,  A.  V. 
Bock,  A.  V.  Hill,  T.  R.  Parsons,  W.  Parsons,  and  R.  Shoji 
(J.  Physiol .,  1922,  56,  157 — 178 ;  from  Physiol.  Abstr.,  1922,  7, 
233). — Between  20  and  40  mm.  pressure  of  carbon  dioxide,  the 
relation  between  the  PH  in  the  plasma  and  the  pressure  of  carbon 
dioxide  (pC02)  is  nearly  linear.  So  also  is  that  for  the  relation 
between  p002  and  vC02  (volume  of  carbon  dioxide  absorbed), 
the  empirical  expression  being  ^h=4  •7^C02/?;C02.  Hence  the 
relation  between  PH  and  i;C02  is  also  linear,  and  is  expressed  by 
the  formula  rCO2=6(108PH)+c,  where  6— 8*4^2  and  c=16*6il:10. 
The  quantity  6  is  a  measure  of  the  buffering  power  of  the  blood; 
that  is,  it  expresses  the  slope  of  the  ^C02 — PIT  curve.  The  relation 
between  IjK  and  jpC02  is  not  quite  linear  but  slightly  S -shaped 
(K  is  the  constant  of  Hill’s  oxygen  dissociation  equation),  although 
the  relation  between  log  IjK  and  log  PH  is  linear.  W.  0.  K. 

The  Comparative  Blood-pressure  raising  Power  of  Racemic 
and  Lsevo-Adrenaline.  A.  Richaud  (J.  Pharm.  Chim.,  1922, 
[vii],  26,  81 — 86). — r- Adrenaline  employed  in  very  small  doses 
of  the  order  of  0*01  mg.  increases  the  blood  pressure  to  a  somewhat 
lesser  degree  than  l- adrenaline,  but  the  difference  in  activity  is 
not  by  any  means  so  great  as  has  been  supposed.  It  is  not  constant, 
but  varies  from  10 — 15%  in  general,  although  it  may  be  as  much 
as  25 — 30%.  As  the  dose  is  increased  to  0*04 — 0*05  mg.  the 
difference  in  activity  disappears  entirely,  and  as  the  usual  thera¬ 
peutic  dose  is  0‘04— 0T  mg.  there  is  no  disadvantage  attendant  on 
the  use  of  the  racemic  compound,  and  the  resolution  of  the  synthetic 
substance  into  its  optical  isomerides  is  therefore  quite  unnecessary. 

G.  F.  M. 

Condition  of  Electrolytes  in  the  Blood.  Benjamin  S. 
Neuhausen  (Nature,  1922,  110,  8 — 9). — E.M.F.  measurements  of 
serum  and  plasma  were  made,  using  0*2%  sodium  amalgam  as  a 
sodium  electrode.  Calculation  of  the  total  concentrations  of 
sodium  on  the  basis  that  the  degree  of  ionisation  of  the  sodium 
salts  was  the  same  as  in  an  aqueous  solution,  gave  results  which 
were  in  very  good  agreement  with  those  found  by  analysis.  Thus 
the  conclusions  of  other  investigators  that  sodium  is  not  bound 
in  the  serum  have  been  confirmed.  Chlorine  likewise  is  apparently 
as  free  as  in  an  aqueous  solution.  A  silver| silver  chloride  electrode 
was  used  for  these  experiments.  It  is  proposed  to  use  a  calcium 
electrode  to  determine  the  state  of  calcium  in  the  blood. 

A.  A.  E. 

The  Calcium  in  the  Blood  in  Different  Species.  P.  Mazzocco 
(' Compi .  rend .  Soc.  Biol.,  1921,  85,  690 — 691 ;  from  Chem.  Zentr., 
1922,  i,  209;  cf.  A.,  i,  788). — The  calcium  content  of  the  total 
blood  and  of  individual  blood  constituents  for  a  number  of  different 
animal  species  is  given.  The  calcium  content  of  blood  corpuscles 
was  found  to  be  the  same  in  citrated  blood  and  in  blood  treated  with 
hirudin.  G.  W.  R. 
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Influence  of  Water  Supply  on  the  Content  of  Reducing 
Substances  in  the  Blood  and  Urine.  A.  Norgaard  ( Biochem . 
Z .,  1922,  130,  304 — 311). — Administration  of  a  litre  of  water  to 
fasting  persons,  has  little  effect  on  the  amount  of  reducing  sub¬ 
stances  in  the  blood.  In  the  urine,  the  reducing  substances  fall  off 
considerably  during  the  increased  diuresis,  but  the  actual  quantity 
of  reducing  substances  excreted  is  not  affected.  H.  K. 

The  Action  of  Heterogeneous  Proteins  in  the  Organism. 

A.  Luttichau  (Arch.  int.  physiol .,  1922,  19,  1 — 16). — The  effect 
on  the  blood-sugar  was  investigated  of  intravenous  injection  into 
dogs  of  solutions  or  suspensions  of  egg-albumin,  egg-globulin, 
human  saliva,  casein,  horse-serum,  gelatin,  ascitic  fluid,  and  Witte’s 
peptone.  The  ova-proteins,  salivary  proteins,  and  casein  produced 
hyperglycaemia,  but  not  glycosuria;  the  effect  of  egg-white  is 
due  to  its  globulin  content.  None  of  the  substances  used,  except 
saliva,  had  any  diastatic  action  on  glycogen  in  vitro.  The  pheno¬ 
menon  is  considered  as  probably  a  glucose  mobilisation. 

Chemical  Abstracts. 

The  Inhibition  of  Blood  Coagulation  by  Barium,  Stront¬ 
ium,  and  Calcium  Chlorides.  Jorgen  Lehmann  ( Skand . 
Arch.  Physiol .,  1922,  42,  35 — 42  ;  from  Chem.  Zentr .,  1922,  i,  597). — 
When  blood  is  mixed  with  half  its  volume  of  barium  chloride 
solution  so  that  the  concentration  in  the  mixture  is  0*07%,  coagul¬ 
ation  is  inhibited.  Calcium  has  a  weaker,  and  strontium  a  still 
weaker  effect.  G.  W.  R. 

The  Reaction  of  Blood.  Ruth  E.  Conway  and  Florence 
V.  Stephen  ( J .  Physiol .,  1922,  56,  Proc.,  xxv — xxvii;  from  Physiol. 
Abstr .,  1922,  7,  233). — The  inside  of  the  blood -corpuscle  is  about 
35%  more  acid  than  the  outside.  The  basic  ion  concentration  is 
considerably  greater  in  the  serum  than  in  the  corpuscle.  The 
buffering  of  laked  blood  is  less  efficient  than  that  of  unlaked.  Cases 
of  pernicious  or  severe  secondary  anaemia  show  an  alteration  in 
buffering  in  direct  relation  to  the  percentage  of  haemoglobin  present. 

W.  0.  K. 

Calcium  Content  of  Blood  Serum  in  Pregnancy  and  Child¬ 
birth.  P.  Mazzocco  and  R.  Bustos  Moron  (Compt.  rend .  Soc. 
Biol.,  1921,  85,  692;  from  Chem.  Zentr.,  1922,  i,  209 — 210). — The 
calcium  content  of  the  blood-serum  in  pregnancy  and  childbirth  is 
only  slightly  below  normal,  namely,  8*77 — 8 '79  mg.  per  100  c.c.  as 
against  9*19  mg.  per  100  c.c.  in  normal  sera.  The  calcium  content 
of  the  serum  is  thus  of  no  diagnostic  value  for  pregnancy.  No 
correlation  can  be  shown  between  the  fall  in  serum  calcium  and 
the  development  of  pregnancy  and  its  related  maladies. 

Eosin  Haemolysis.  Carl  L.  A.  Schmidt  and  G.  F.  Norman 
(J .  Gen.  Physiol.,  1922,  6,  681 — 687). — The  haemolysis  of  red  blood 
cells  which  takes  place  on  exposure  to  sunlight  in  the  presence  of 
eosin  is  inhibited  by  inorganic  reducing  agents  and  certain  easily 
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oxidisable  substances  such  as  tyrosine,  tryptophan,  and  other 
substances  which  react  with  the  phosphotungstic  reagent  of  Folin 
and  Denis.  It  is  assumed  that  the  haemolytic  action  of  eosin 
involves  the  oxidation  of  the  tyrosine  and  tryptophan  which  are 
contained  in  the  stroma  of  the  cells.  C.  R.  H. 

The  Digestibility  of  Proteins  in  Vitro.  III.  The  Chemical 
Nature  of  the  Nutritional  Deficiencies  of  Arachin.  D.  Breese 
Jones  and  Henry  C.  Waterman  {J.  Biol.  Chem .,  1922,  52,  357 — 
366). — Arachin  is  less  readily  digested  in  vitro  by  pepsin  and 
trypsin  than,  for  example,  casein.  Hydrolysis  by  hot,  dilute 
sodium  hydroxide  yields  a  partial  cleavage  product  which  represents 
about  one-third  of  the  original  arachin.  This  product  is  difficultly 
digestible  in  vitro  and  contains  about  two-thirds  of  the  histidine, 
one-third  of  the  arginine  and  of  the  cystine,  and  two-fifths  of  the 
lysine  present  in  the  arachin  from  which  it  was  prepared.  Further 
work  is  necessary  to  determine  if  the  nutritional  inadequacy  of 
the  protein  is  due  to  this  factor.  E.  S. 

Carbohydrate  Metabolism  and  Diabetes.  IV.  Dextrose- 
Nitrogen  Ratios  in  Partially  Depancreatised  Dogs.  F.  M. 

Allen  and  Mary  B.  Wishart  (J.  Metabolic  Res.,  1922,  1,  97 — 107 ; 
cf.  J.  Biol  Chem .,  1920,  42,  415;  1920,  44,  563).— Total  pan¬ 
createctomy  does  not  invariably  give  rise  to  a  permanent  “  total  ” 
dextrose  :  nitrogen  ratio  of  2*8  :  1,  whilst  incompletely  depan¬ 
creatised  animals  sometimes  show  this,  and  sometimes  a  lower 
ratio.  The  total  basal  metabolism,  and  the  loss  of  both  sugar 
and  nitrogen  are  higher  in  the  case  of  totally  depancreatised 
animals,  the  former  partly  in  consequence  of  greater  protein 
breakdown.  Chemical  Abstracts. 

The  Threshold  of  Ketogenesis.  Russell  M.  Wilder  and 
Malcolm  D.  Winter  {J.  Biol.  Chem .,  1922,  52,  393 — 401). — 
From  calculations,  based  on  a  number  of  assumptions,  of  the 
composition  of  the  food  being  metabolised  in  certain  cases,  it  is 
concluded  that  the  molecular  ratio  of  ketogenic  substance  to 
dextrose  at  which  significant  ketosis  first  appears  is  2:1.  This 
ratio,  which  is  termed  the  ketogenic  threshold,  is  lowered  by 
infection  and  possibly  also  by  other  factors  (cf.  Shaffer,  A.,  1921, 
i,  754;  Hubbard  and  Wright,  this  vol.,  i,  496).  E.  S. 

The  Importance  of  Zinc  in  the  Feeding  of  Animals. 
Experiments  on  Mice.  Gabriel  Bertrand  and  B.  Benzon 
(Gompt.  rend.,  1922,  175,  289 — 292). — The  lives  of  mice  fed  on  a 
specially  prepared  food  containing  an  amount  of  zinc  sulphate 
equivalent  to  0*002%  Zn  were  prolonged  from  25 — 50%  beyond 
those  of  animals  from  the  same  litter  fed  on  the  same  food  prepared 
absolutely  free  from  zinc.  G.  F.  M. 

The  Measurement  of  Buffer  Values  and  the  Relationship 
of  Buffer  Value  to  the  Dissociation  Constant  of  the  Buffer 
and  the  Concentration  and  Reaction  of  the  Buffer  Solution. 

Donald  D.  Van  Slyke  (J.  Biol.  Chem.,  1922,  52,  525 — 570). — 
A  theoretical  paper,  the  object  of  which  is  to  give  quantitative 
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expression  to  buffer  effects.  For  this  purpose,  the  buffer  value,  |3, 
of  a  solution  is  defined  as  the  number  of  gram  equivalents  of  strong 
alkali  or  acid  which  must  be  added  (strictly  without  change  of 
volume)  to  one  litre  to  produce  unit  change  in  Pn.  Formulated 
mathematically,  $=dB/dPn  (cf.  Koppel  and  Spiro,  A.,  1914,  i, 
1105,  who  have  given  a  somewhat  similar  definition).  An  incre¬ 
ment  of  strong  acid  is  regarded  as  a  negative  increment  of  strong 
base ;  hence  the  value  of  p  is  always  positive.  Starting  from  the 
laws  of  ionic  mass  reaction,  the  following  general  equation  for 
buffer  value  has  been  deduced:  p=2‘3(A/[H’](7)/(A,+[H,])2+ 
[H*]+[OH']),  in  which  K'  represents  either  Kajys  or  KwysjKh, 
according  as  the  buffer  is  a  weak  acid  or  a  weak  base,  and  (7— the 
molecular  concentration  of  buffer  acid  (or  base).  When  the  PH  is 
between  3  and  11  and  C  is  not  much  less  than  OTA,  [H#]  and 
[OH']  may  be  neglected  and  the  equation  simplifies  to 
2,3A/[H*]Cy(jfiT/+ [H*])2,  an  expression  which  has  also  been  deduced 
directly  from  Henderson’s  equation  :  Aa=[H’]y*[Pa]/[Ha].  Under 
these  conditions,  p/C,(=pif)=2*3A,[H*]/(iL,-)-[H*])2,  being  termed 
the  molecular  buffer  value  of  the  buffer  acid  or  base.  By  differ¬ 
entiation  of  the  last  equation,  it  is  shown  that  the  maximum 
value  of  occurs  when  [H#]=A',  and  it  follows  that  at  this  point 
$m~ 2*3/4=0*575  for  all  buffers.  Further,  when  K'—[ H’],  [Ha]= 
[. Ba]\  hence  at  the  maximum  molecular  buffer  value  half  the 
Jbuffer  acid  (or  base)  is  present  in  the  free  state  and  half  in  the 
form  of  salt.  The  above  methods  have  been  extended  to  the 
calculation  of  p  for  solutions  of  multivalent,  amphoteric,  and 
mixed  buffers.  E.  S. 

The  Relationship  of  Odour  to  Molecular  Structure.  Ray¬ 
mond  Delange  [Bull.  Soc.  chim.,  1922,  [iv],  33,  589 — 630). — Report 
of  a  lecture.  An  extensive  bibliography  is  appended.  H.  J.  E. 

Odour  Value  Analysis.  *  W.  G.  Ungerer  and  R.  B.  Stoddard 
(Ungerer's  Bull .,  1922,  3,  7 — 10). — It  is  suggested  that  odour  is 
the  response  of  the  olfactory  nerves  to  intermolecular  vibrations, 
of  a  magnitude  such  that  they  can  scarcely  be  detected.  Every 
pure  substance  is  assumed  to  have  a  specific  rate  of  vibration, 
which  may  or  may  not  be  within  those  limits  which  produce  the 
sensation  of  odour.  Support  is  claimed  for  this  theory  from  the 
fact  that  practically  all  substances  having  a  perceptible  odour  are 
chemically  unsaturated.  The  conception  also  explains  the  effect 
of  impurities  of  characteristic  but  not  powerful  odour  in  modifying 
to  a  profound  degree  the  odour  of  other  substances  which,  in  a 
pure  state,  may  become  almost  odourless.  Chemical  Abstracts. 

Chemical  Composition  of  Amniotic  Fluid.  A.  Labat  and 
M.  Favreau  (J.  med.  Bordeaux ,  1921,  92,  341 — 342;  from  Chem. 
Zentr .,  1922,  i,  210  ;  cf.  Uyeno,  A.,  1920,  i,  201 — 202). — The  authors 
give  the  following  data  for  the  composition  of  amniotic  fluid  :  dry 
matter,  13’30% ;  organic  matter,  6*56%;  ash,  6’81%;  sodium 
chloride,  5*25%;  protein,  2*40%;  urea,  0*28%.  Dextrose  was 
found  occasionally  in  small  quantities.  An  increase  in  dry  matter, 
salts,  and  protein  is  found  during  pregnancy.  G.  W.  R. 
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Quantity  of  Combined  Carbonic  Acid  in  Cerebrospinal 
Fluid.  E.  Tokuoka  and  K.  Ogasawara  {Japan  Med .  World , 
1921,  1,  6;  J.  Amer.  Med .  Assoc .,  78,  387). — In  the  spinal  fluid 
of  healthy  women  the  combined  carbon  dioxide  averaged  63  vol.  %. 
In  the  venous  blood  the  carbon  dioxide  averaged  54*4  vol.  %, 
and  is  decreased  after  starvation.  In  cancerous  women,  the 
carbon  dioxide  was  about  3  vol.  %  in  the  spinal  fluid  and  4*7 
vol.  %  less  in  the  blood  than  in  normal  women. 

Chemical  Abstracts. 

The  Influence  of  the  Concentration  of  Sugar  on  the 
Synthesis  of  Glycogen.  Stefan  ISderer  (Biochem.  Z.,  1922, 
130,  294 — 298). — Experiments,  in  vitro,  with  dog’s  liver  pulp, 
on  the  change  of  glycogen  content  with  time  in  presence  of  various 
concentrations  of  dextrose  show  that  glycogen  disappears.  The 
fall  of  glycogen  content  is  inhibited  to  a  large  extent  by  addition 
of  sodium  oleate.  The  glycogen-dextrose  balance  in  the  blood  is 
therefore  not  governed  by  the  law  of  mass  action.  H.  K. 

Unsaponifiable  Constituents  (Higher  Alcohols)  of  Shark 
and  Rayfish  Liver  Oils.  II.  Yoshiyuri  Toyama  (Chem. 
Umschau ,  1922,  29,  237 — 240,  245 — 247 ;  cf.  Tsujimoto  and  Toyama, 
this  vol.,  i,  297). — The  liver  oil  of  Chlamydoselachus  anguineus 
gave  the  following  constants  :  dxl  0*8747 — 0*8885 ;  acid  number, 
0*23 — 0*66;  saponification  number,  93*4 — 116*5;  iodine  number 
(Wijs),  112*1 — 136*3;  rP  1*4703 — 1*4725;  unsaponifiable  substances, 
37*06 — 51*65%;  acid  number  of  the  fatty  acids,  182*8 — 189*8; 
iodine  number  of  the  fatty  acids,  77*6 — 99*7  ;  polybromide  number 
of  the  fatty  acids,  4*80 — 5*58.  The  principal  constituent  of  the 
unsaponifiable  substances  is  oleic  alcohol.  Squalene  is  also  present 
together  with  small  amounts  of  cetyl  alcohol  and  cholesterol. 

The  oil  from  the  liver  of  Scymnorhinus  licha  has  0*8890 ; 
acid  number,  0*20;  saponification  number,  98*1;  iodine  number, 
191*5;  yp  1*4791;  unsaponifiable  substances,  48*51%.  It  contains 
30%  of  squalene  and  selachyl  and  batyl  alcohols. 

Oil  from  the  liver  of  Centroscyllium  Ritteri  has  dx45  0*8917 ;  acid 
number,  5*10;  saponification  number,  92*1 ;  iodine  number,  213*7 ; 
n 20  1*4812;  unsaponifiable  substances,  53*06%.  The  unsaponi¬ 
fiable  substances  contain  squalene,  selachyl,  and  batyl  alcohols. 

Oil  from  the  liver  of  Galeocerdo  tigrinus  has  d\ l  0*9108 ;  acid 
number,  0*26;  saponification  number,  174*0;  iodine  number,  75*2; 
rP  1*4680;  unsaponifiable  substances,  11*48%,  consisting  almost 
entirely  of  selachyl  and  batyl  alcohols. 

Oil  from  the  liver  of  Heptranchias  deani  has  dxl  0*9162 ;  acid 
number,  0*36;  saponification  number,  174*9;  iodine  number,  118*5; 
n20  1*4734 ;  unsaponifiable  substances,  12*68%,  consisting  principally 
of  selachyl  and  batyl  alcohols. 

Oil  from  the  liver  of  Centrophorus  sp.  contains  49*7%  of  squalene 
and  has  dl%  0*8767 ;  acid  number,  0*22 ;  saponification  number, 
54*0;  iodine  number,  259*8;  ?i20  1*4860;  unsaponifiable  substances, 
71*38%  containing,  besides  squalene,  selachyl,  and  batyl  alcohols. 

Oil  from  Zameus  squamulosus  and  Centroscymnus  owstonii  contains 
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42*9%  of  squalene  and  lias  dxl  0*8816;  acid  number,  0*88; 
saponification  number,  70*9;  iodine  number,  225*0;  n20  1*4825; 
unsaponifiable  substances,  57*17%  including  squalene,  selachyl,  and 
batyl  alcohols.  G.  W.  R. 

Autolysis.  VIII.  The  Nature  of  the  Autolytic  Enzymes. 

H.  C.  Bradley  {J .  Biol.  Client .,  1922,  52,  467 — 484). — -Dernbv 
(A.,  1917,  i,  500;  1918,  i,  464)  has  described  the  autolytic 
enzymes  as  closely  related  to  pepsin,  trypsin,  and  erepsin,  and 
has  suggested  that  a  mixture  of  these  three  enzymes  is  responsible 
for  the  autolysis  of  tissue.  In  the  present  paper,  objection  is  taken 
to  the  application  of  these  terms,  which  connote  definite  properties, 
to  other  proteases,  unless  these  can  be  shown  to  have  closely  similar 
properties.  The  presence  of  erepsin  (or  the  ereptases)  in  tissue  is 
conceded;  evidence,  however,  is  advanced  to  prove  the  absence 
of  both  pepsin  and  trypsin.  Thus,  autolysis  of  liver  or  kidney 
occurs  most  rapidly  in  acid  mixtures,  the  optimum  PH  being  4-0 
to  4-5,  and  is  practically  inhibited  at  PH  8.  Yet  in  the  presence 
of  trypsin  the  digestion  of  these  organs  resembles  autolysis  of  the 
pancreas  and  proceeds  most  favourably  at  the  last-named  PH 
value.  It  is  evident  that  trypsin  is  absent  from  both  liver  and 
kidney.  The  absence  of  pepsin  is  more  difficult  to  prove,  since 
the  action  of  this  enzyme,  like  autolysis,  is  favoured  by  acidity. 
Addition  of  pepsin,  however,  to  fresh  tissue  mixture  (kidney  or 
liver)  at  acidities  from  PH  6-30  to  T18  increases  autolysis  in  every 
case,  but  the  increase  is  smallest  at  the  optimum  for  autolysis 
alone.  Moreover,  by  estimating  the  amount  of  primary  cleavage 
by  the  tyrosine  reaction  of  Folin  and  Denis  (A.,  1912,  ii,  1012), 
it  is  found  that,  whilst  the  action  of  the  liver  protease  is  inhibited 
at  PH  2*6-f,  that  of  pepsin  not  only  continues  at  this  acidity  but 
also  proceeds  most  rapidly  at  PH  1*2+. 

The  hypothesis  of  the  autolytic  mechanism  previously  advanced 
(A.,  1916,  i,  582)  is  now  extended.  At  an  average  PH  of  7*4,  the 
tissue  proteins  are  present  as  salts  of  sodium,  potassium,  and 
calcium,  and  in  this  form  are  not  digested  by  the  autolytic  enzymes. 
With  the  development  of  acidity,  however,  free  proteins  or  acid- 
protein  salts  are  formed  which  then  undergo  cleavage,  under  the 
influence  of  an  enzyme  which  is  designated  primary  protease,  into 
proteoses  and  peptones.  The  latter  are  then  rapidly  converted 
into  amino-acids  by  the  ereptase  present  in  tissue.  The  last  stage 
may  take  place  in  acid,  neutral,  or  alkaline  media,  but  acidity  is 
essential  for  the  conversion  of  the  native  proteins  into  peptones 
(cf.  Dernby,  loc.  cit.).  E.  S. 

The  Distribution  of  Quinine  Alkaloids  in  the  Animal 
Organism.  Eduard  Boecker  (Biochem.  Z.,  1922,  130,  312 — 
320). — Quinine  and  optochin  solutions  were  injected  into  guinea- 
pigs  and  the  quinine  and  optochin  content  of  the  liver  and  lungs 
determined  approximately  by  the  turbidities  produced  in  aqueous 
solutions  of  the  extracted  alkaloids  by  potassium  mercuric  iodide. 
There  is  preferential  fixation  of  the  alkaloids  by  the  lungs. 

H.  K. 
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Cell  Penetration  by  Acids.  V.  The  Estimation  of 
Permeability  Changes.  W.  J.  Crozier  (J.  Gen.  Physiol .,  1922, 
6,  723 — 731). — The  behaviour  was  observed  of  strips  of  the  pig¬ 
mented  mantle  tissue  of  a  nudibranch  (Chromodoris  zebra)  on  immer¬ 
sion  in  solutions  of  acids  (for  the  most  part  dichloroacetic  acid). 
It  was  found  that  the  rates  of  penetration  by  acid  and  of  outward 
diffusion  of  pigment  bore  no  relation  to  one  another.  Both  were 
facilitated  on  exposure  of  the  tissue  to  tension,  whereas  the  rate  of 
acid  penetration  was  accelerated  by  faradic  stimulation  and  re¬ 
tarded  by  previous  exposure  to  narcotics  such  as  alcohol  and 
chloroform.  C.  R.  H. 

Energy  Exchanges  in  Muscle.  Otto  Meyerhof  (P finger's 
Archiv ,  1921,  191,  128 — 183;  from  Chem.  Zentr .,  1922,  i,  153 — 154; 
cf.  this  vol.,  i,  86,  87). — The  “  fatigue  maximum  ”  with  frog  muscle 
in  a  hydrogen  atmosphere  or  in  Ringer’s  solution  corresponds  with 
about  0-35%  of  lactic  acid  (calculated  on  muscle  weight).  With 
large  additions  of  carbonate-hydrogen  carbonate  mixture,  the  lactic 
acid  is  increased  to  0*5%  and  the  production  of  work  is  also  in¬ 
creased.  The  isometric  coefficient,  Km,  that  is,  the  tension  per 
centimetre  of  muscle  length  per  mg.  of  lactic  acid,  falls  slightly. 
The  “  fatigue  maximum  ”  is  conditioned  by  the  concentration  of 
lactic  acid  within  the  muscle.  Km  falls  during  anaerobic  stimulation 
and  during  narcosis.  The  ratio  of  the  product  of  isometric  tension 
and  muscle  length  to  work  produced  decreases  with  length  of 
stimulus.  The  “  work  coefficient,”  Ka ,  that  is,  work  produced 
per  mg.  of  lactic  acid,  falls  with  increase  of  temperature  and  is 
smaller  under  aerobic  than  under  anaerobic  conditions.  The 
maximum  potential  energy  developed  in  one  stimulus  is  probably 
never  more  than  75%  of  the  total  energy.  The  relation  between 
chemical  and  mechanical  processes  in  the  muscle  of  mammals  is 
probably  the  same  as  in  muscle  of  cold-blooded  animals. 

G.  W.  R. 

The  Relation  between  the  Endogenous  Katabolism  and 
the  Non-protein  Constituents  of  the  Tissues.  H.  H.  Mitchell, 
W.  B.  Nevens,  and  F.  E.  Kendall  (J.  Biol.  Chem.,  1922,  52,  417 — 
437). — Analyses  were  made  of  the  tissue  of  rats  maintained  both 
on  normal  and  nitrogen-  and  sulphur-free  diets.  The  concen¬ 
tration  of  amino -nitrogen  and  of  total  non-protein  nitrogen  and 
sulphur  was  found  to  be  approximately  constant,  whilst  the  value 
for  creatine  was  slightly  higher  in  the  animals  on  the  normal  diet. 
Based  on  these  observations,  the  view  is  advanced  that  the  non¬ 
protein  nitrogenous  and  sulphur- containing  constituents  of  the 
tissues  serve  some  special  function  in  the  organism  other  than  that 
of  intermediaries  in  protein  metabolism.  The  endogenous  kata¬ 
bolism  represents  the  breaking  down,  not  of  tissue  protein,  but 
of  these  substances,  which  are  replaced,  normally,  from  exogenous 
sources.  Only  when  the  latter  fail  is  replacement  made  by  dis¬ 
integration  of  body  proteins.  The  conception  that  protein  disin¬ 
tegration  is  an  essential  part  of  cell  activity  is  thus  dispensed  with. 
vol.  cxxti.  i.  i  i 
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Creatine,  present  in  the  tissues,  is  an  end-product  both  of  endo¬ 
genous  and  exogenous  metabolism ;  hence  its  slightly  higher  value 
in  the  case  of  the  rats  on  a  protein  diet.  These  views  are  discussed 
in  relation  to  the  literature  of  the  subject.  E.  S. 

Barium  in  the  Viscera.  K.  Baumann  (Z.  Unters.  Nahr. 
Genus sm.,  1922,  43,  383). — A  pudding  which  caused  the  death  of 
a  man  through  barium  poisoning  was  found  to  contain  2*34%  of 
barium  carbonate.  The  following  quantities  of  barium  sulphate 
were  found  in  the  organs  :  stomach,  liver,  and  kidneys,  40*0  mg. ; 
urine,  29-0  mg. ;  intestines,  65*0  mg. ;  heart,  lungs,  and  spleen, 
11*5  mg.;  total,  145-5  mg.  No  barium  could  be  detected  in  the 
blood.  Three  other  persons  who  had  eaten  of  the  same  pudding 
suffered  from  vomiting  and  diarrhoea,  but  recovered  on  the  following 
day.  H.  C.  R. 

Constituents  of  the  Japanese  Common  Earthworm.  II. 

Yoshiharu  Murayama  and  Shinjir6  Aoyama  ( J .  Pharm.  Soc. 
Japan ,  1922,  482 — 492;  cf.  A.,  1921,  i,  477). — From  the  hot  water 
extract  of  the  dried  earthworm  (Perichaeta  communisinca ,  Lum- 
bricus  Spenceri)  the  following  substances  were  isolated  :  xanthine 
0-100%,  epiguanine  0-163%,  adenine  0-078%,  guanidine  0-023%, 
lysine  0*250%,  choline  0-004%,  alanine  0-031%,  valine  0-237%, 
leucine  0-464%,  and  phenylalanine  0-025%.  Histidine  and  arginine 
were  not  definitely  proved  to  be  present.  K.  K. 

The  Presence  of  Amino-acids  in  Milk.  G.  Viale  (Biochim. 
terapia  sper .,  1921,  8,  321 — 324). — Fresh  cow’s  milk  which  did  not 
contain  nitrogen  as  ammonia  had  an  average  content  of  8-6  mg.  of 
amino -nitrogen  per  100  c.c.  The  amino-acids  of  milk  (tryptophan, 
cystine)  do  not  depend  on  the  presence  of  a  tryptic  enzyme,  but  are 
secreted  by  the  mammary  glands.  Chemical  Abstracts. 

Elimination  of  Iron  in  Urine.  Franz  Kisch  ( Wiener  Arch, 
inn.  Med.,  1922,  3,  283 — 296). — The  amount  of  iron  eliminated 
in  the  urine  is  not  an  index  of  the  amount  of  destruction  of  the 
erythrocytes  in  the  body,  as  the  urinary  iron  may  be  increased  to 
a  marked  degree  in  pathological  conditions  in  which  there  is  either 
no,  or  only  a  slight,  increased  destruction  of  erythrocytes,  as  in 
chronic  nephritis,  catarrhal  icterus,  myeloid  leucaemia,  and  amyl¬ 
oidosis,  and,  on  the  other  hand,  in  conditions  in  which  there  is  a 
marked  increased  destruction  of  erythrocytes  as  in  pernicious 
anaemia,  the  urinary  excretion  of  iron  may  be  smaller  than  in 
diseases  with  no  increased  destruction  of  erythrocytes.  The 
urinary  elimination  of  iron  is  markedly  increased  in  all  patho¬ 
logical  conditions  in  which  a  functional  injury  to  the  reticuloendo¬ 
thelial  system  is  present  or  at  least  probable.  The  urinary  elimin¬ 
ation  of  iron  in  general  shows  no  change  after  the  intravenous 
injection  of  iron.  In  one  case,  however,  after  splenectomy,  an 
intravenous  injection  of  iron  was  followed  by  an  increased  excretion 
of  iron,  indicating  that  the  spleen  plays  a  role  in  intermediary  iron 
metabolism.  ’  Chemical  Abstracts. 
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The  Presence  and  Detection  of  Tyrosine  in  Urine.  0. 

Schumm  and  A.  Papendieck  (Z.  physiol.  Chem .,  1922, 121,  1 — 17). — 
Tyrosine  can  be  detected  by  the  Frerichs-Stadeler  method  in  normal 
or  pathological  urines  in  quantities  of  0*2  gram  in  400  c.c.  of  urine, 
and  by  Lippich’s  method  in  quantities  of  0*01 — 0-02  gram  in 
100  c.c.  of  urine.  In  a  number  of  cases  of  icterus,  no  tyrosine  was 
present.  Tyrosine  was  sometimes  although  not  always  present  in 
cases  of  acute  yellow  atrophy.  Sometimes  in  the  absence  of 
tyrosine,  crystals  resembling  tyrosine  were  obtained.  Being,  how¬ 
ever,  easily  soluble  in  water,  and  giving  a  blue  colour  with  phos- 
photungstic  acid  and  sodium  carbonate  solution,  and  showing  no 
Millon’s  reaction,  they  were  identified  as  disodium  urate. 

W.  0.  K. 

Hydrogen-ion  Concentration  of  Human  Fseces.  C.  S. 

Robinson  (J.  Biol.  Chem.,  1922,  52,  445 — 466). — The  reaction  of 
human  faeces  is  neutral  (PH  7-0  to  7-5)  in  normal  subjects,  but 
usually  becomes  acid  under  the  influence  of  laxatives.  The  acidity  is 
apparently  regulated  in  the  intestine,  variations  in  the  reaction  being 
due  to  a  physiological  factor  rather  than  to  bacterial  action.  E.  S. 

Sensory  Stimulation  by  Alcohols  and  Chlorohydrins. 

Marian  Irwin  (Amer.  J.  Physiol .,  1922,  59,  151 — 154 ;  1922, 
60,  270 — 273). — The  effect  of  saturated  monohydric  alcohols  on 
the  sensory  mechanism  of  the  worm  Allolobophora  foetida,  and  their 
anaesthetic  power  are  in  the  following  order  :  methyl  <  ethyl  <tert.- 
amyl  <  n- butyl  <  isoamyl  <  n- amyl.  Experiments  with  allyl  alcohol, 
ethylene  chlorohydrin,  glycerol  monochlorohydrin,  ethylene  glycol, 
and  glycerol  show  that  increase  in  the  number  of  hydroxyl  groups 
results  in  a  diminution  of  stimulating  efficiency,  whilst  a  great 
increase  in  efficiency  results  when  a  hydroxyl  group  is  replaced 
by  a  chlorine  atom,  an  effect  which  is  independent  of  hydrogen-ion 
concentration.  Chemical  Abstracts. 
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[Pharmacological  Action  of]  Cinchona  Alkaloids.  Hugh 
W.  Acton  ( Lancet ,  1922,  202,  124 — 128). — The  pharmacological 
action  of  the  cinchona  alkaloids  is  dependent  on  three  factors  in 
the  complex  alkaloidal  molecule  (annexed  formula)  :  (1)  The 

grouping  of  the  quinuclidine  sys¬ 
tem  around  the  asymmetric  carbon 
atom  at  position  2',  as  shown  by 
their  optical  rotation.  The  dextro¬ 
rotatory  alkaloids  (named  the  “  cin¬ 
chonine  series  ”)  are  more  powerful 
in  their  effects  in  toxicity  on  mice 
and  paramcecium,  on  inhibiting  the 
action  of  enzymes,  on  blood  pres¬ 
sure  and  uterine  muscle  than  the  laevorotatory  alkaloids  (named  the 
“  cinchonidine  series  ”),  which  are  more  powerful  in  their  local  anaes¬ 
thetic  effects.  (2)  The  vinyl  group  (R/)  in  the  quinuclidine  system. 
The  natural  alkaloids  are  slightly  more  toxic  to  paramoecium  than  the 
hydroalkaloids.  The  hydrogenation  of  the  vinyl  group  to  the  ethyl 
group  in  the  hydro -alkaloids  renders  these  alkaloids  more  difficult 
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to  oxidise,  and  they  are  accordingly  not  so  easily  broken  down 
by  the  body-tissues.  They  are  more  toxic  to  mice,  inhibit  enzyme 
action,  and  cause  a  greater  fall  of  blood  pressure  and  uterine  con¬ 
traction  than  the  natural  alkaloids.  (3)  The  group,  R,  occupying 
position  6  in  the  quinoline  ring.  The  higher  members  of  both 
series  of  the  hydro-alkaloids  are  more  toxic  to  mice,  paramcecium, 
bacteria,  and  leucocytes,  and  are  more  powerful  as  local  anaes¬ 
thetics.  This  action  is  not  maintained  on  blood  pressure,  uterine 
muscle,  and  inhibition  of  enzyme  action.  A.  A.  E. 

A  New  Hypnotic  of  the  Barbituric  Acid  Series  :  Ethyl- 
butylbarbituric  Acid.  Paul  Carnot  and  Marc  Tiffeneau 
(Compt.  rend .,  1922,  175,  241 — 244). — A  pharmacodynamical  and 
clinical  study  was  made  of  a  new  series  of  unsymmetrically  disub- 
stituted  barbituric  acids.  The  hypnotic  powers  referred  to  that  of 
diethylbarbituric  acid  (veronal)  as  10,  were  as  follows  :  methyl- 
ethylbarbituric  acid  5,  ethylpropylbarbituric  acid  20,  ethylbutyl- 
barbituric  acid  30,  ethyli^obutylbarbituric  acid  30,  ethyhsoamyl- 
barbituric  acid  30,  ethylheptylbarbituric  acid  25.  As  in  the  sym¬ 
metrically  disubstituted  series,  the  members  containing  10  and  11 
carbon  atoms  are  the  most  active,  and  the  ethylbutyl  derivative 
appears  particularly  suitable  for  therapeutic  use  on  account  of  its 
greater  solubility  in  water,  which  renders  it  rapid  in  action  and 
quickly  eliminated.  The  toxicity  of  this  derivative  is  proportional 
to  its  hypnotic  activity,  0*18  gram  per  kilo,  weight  of  animal 
being  a  lethal  dose  for  a  mouse,  compared  with  0*54  gram  of  veronal. 
The  normal  human  dose  is  0*05 — 0T  gram  subcutaneously,  and 
0T — 0-2  gram  per  os.  G.  F.  M. 

Arsenical  Poisoning  and  the  Distribution  of  Arsenic  over 
the  Human  Body.  H.  Schellbach  ( Z .  Unters.  Nahr.  Genussm ., 
1922,  43,  351). — The  distribution  of  arsenic  over  the  body,  assuming 
the  weights  of  the  various  organs  to  be  normal,  in  a  case  of  death 
from  arsenical  poisoning  is  calculated  as  follows  :  lungs,  6*1  mg. ; 
kidneys,  10-5  mg. ;  liver,  51-6  mg. ;  brain,  3T  mg.  expressed  as 
As203.  The  total  arsenic  taken  is  estimated  as  1  gram  of  As203. 
The  greater  part  of  this  was  removed  from  the  body  again  by 
vomiting  and  diarrhoea.  H.  C.  R. 

Strychnine.  Soma  Weiss  and  Robert  A.  Hatcher  (J.  Pharm. 
Expt.  Ther .,  1922,  19,  419 — 482). — A  minimal  dose  of  0T5  mg.  per 
kilo,  body  weight  of  strychnine  sulphate  produces  marked  physio¬ 
logical  effects  on  frogs.  A  method  of  extraction  of  strychnine  from 
tissues  is  described  by  which,  in  conjunction  with  a  physiological 
test  on  frogs,  it  is  claimed  that  as  little  as  0*5  mg.  of  strychnine 
in  the  blood  of  an  adult  human  being  can  be  detected.  Strychnine 
when  added  to  blood  is  partly  adsorbed  by  the  blood  corpuscles 
(or  their  stroma  after  haemolysis),  the  proportion  adsorbed  increasing 
with  increasing  concentrations  of  strychnine. 

Strychnine  is  primarily  destroyed  by  the  liver,  the  kidney  only 
excreting  traces  which  have  escaped  such  destruction. 

C.  R.  H. 
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Increased  Velocity  and  Intensity  of  Action  of  Groups  of 
Poisons  or  Active  Drug’s  on  Bacteria  and  Tadpoles  produced 
by  Variation  of  the  Degree  of  Acidity  or  Alkalinity.  Richard 
Labes  ( Biochem .  Z .,  1922,  130,  14—24). — The  toxicity  of  alkaloidal 
salts  to  staphylococci  and  to  tadpoles  is  the  more  pronounced  the 
greater  the  alkalinity  of  the  solution,  but  the  toxicity  of  sodium 
salts  of  active  acids,  for  example,  benzoic  and  salicylic,  increases  with 
increased  acidity,  whilst  neutral  substances,  for  example,  acetanilide 
and  urethane,  act  independently  of  the  degree  of  acidity. 

H.  K. 

Formation  of  Indole,  and  Indole  Reactions.  Behaviour 
of  Indole-negative  Bacteria.  Waltiier  Frieber  {Zentr.  Bakt. 
Parasitenkunde ,  1921,  87,  254 — 277 ;  from  Chem .  Zentr.,  1922, 
i,  420). — In  an  investigation  of  the  formation  or  non-formation  of 
indole  by  bacteria,  the  principal  reactions  for  indole  were  examined, 
using  indole,  indole  derivatives  substituted  in  the  2-position 
(2-methylindole,  indole-2-carboxylic  acid),  indole  derivatives  sub¬ 
stituted  in  the  3-position  (scatole,  p-indole  aldehyde,  indole- 3 -acetic 
acid,  indole- 3 -pyru vie  acid,  indole-3-ethylamine,  indole -3-alanine, 
indole-3 -glycylalanine),  and  indole  derivatives  substituted  in  the 

2-  and  3-positions  (indole-2  :  3-dicarboxylic  acid,  2-methylindole- 

3 - alanine,  indoxylcarboxylic  acid,  isatin).  The  sodium  nitro- 
prusside  reaction  is  the  most  specific,  being  given  only  with  the 
free  indole  nucleus.  The  Ehrlich  reaction  (p-dimethylaminobenz- 
aldehyde),  the  vanillin,  and  the  naphthaquinone  reactions  only 
require  the  3 -carbon  atom  to  be  free,  whilst  the  Salkowski  reaction 
only  requires  the  2-carbon  atom  to  be  free. 

All  indole-negative  bacteria  give  the  positive  Salkowski  reaction, 
probably  on  account  of  the  formation  of  indole-acetic  acid.  The 
decomposition  of  tryptophan  by  indole-positive  bacteria  is  probably 
accomplished  in  two  stages  with  indoleacetic  acid  as  an  inter¬ 
mediate  product.  In  the  presence  of  easily  assimilable  carbon 
compounds,  indole-positive  bacteria  may  only  perform  the  first 
stage  of  tryptophan  decomposition.  It  is  unnecessary  to  assume 
an  inhibition  of  proteolysis  by  carbohydrates.  No  inhibition  of 
the  formation  of  indoleacetic  acid  by  indole-negative  bacteria  is 
shown  by  carbohydrates.  Of  the  bacteria  hitherto  described  as 
indole-forming,  a  large  number  form  indoleacetic  acid  only. 

G.  W.  R. 

Bacteria  Fermenting  Lactose,  and  their  Significance  in 
Water  Analysis.  M.  Levine  (Iowa  State  Coll.  Agric.,  20,  [31], 
Bull.  62). — A  critical  review  of  the  methods  of  detection  and 
classification  of  the  colon  group  of  organisms  is  given.  Recent 
pollution  of  water  is  indicated  much  more  certainly  by  the  presence 
of  organisms  typified  by  Bacillus  coli  than  by  B.  aerogenes  or 
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Clostridium  enteritidis  sporogenes.  The  latter  are  not  considered 
as  characteristic  of  the  intestinal  tract  and,  moreover,  persist  in 
water  for  considerable  periods.  A.  G.  P. 

The  Beneficial  Action  of  Charcoal  Suspensions  and  other 
Substances  with  large  Surface  Development,  such  as  Col¬ 
loidal  Silica,  Ferric  Phosphate,  and  Agar-Agar,  on  the  Form¬ 
ation  of  Fermentation  Gases  by  Bacillus  coli  in  Protein-free 
Nutrient  Media.  Richard  Labes  ( Biochem .  Z.,  1922,  130, 
1 — 13). — Finely  divided  substances  of  the  type  named  exert  a 
marked  beneficial  influence  in  weakly  alkaline  or  acid  protein- 
free  nutrient  media  on  the  growth  of  Bacillus  coli  by  preventing 
the  detrimental  supersaturation  of  the  solution  with  gaseous 
products  of  fermentation.  H.  K. 

Formation  of  Phenol  by  Bacteria.  Fritz  Sieke  (Z.  Hyg 

1921,  94,  214 — 223;  from  Chem.  Zentr .,  1922,  i,  4/2). — Phenol  is 

formed  from  the  degradation  of  tyrosine  with  the  removal  of  the 
alanine  side-chain  by  bacterial  action.  Experimental  conditions 
for  the  culture  of  phenol-forming  bacteria  and  the  morphological, 
cultural,  and  serological  behaviour  of  Bacillus  coli  phcnologcncs , 
and  B.  paracoli  phcnologcncs  are  described.  Varieties  of  B.  coli 
capable  of  forming  phenol  are  widely  distributed.  Indole  formation 
appears  to  be  associated  with  phenol  formation.  G.  W.  R. 

Formation  of  Bacterial  Toxins.  II.  Diphtheria  Toxin. 

L.  E.  Walbum  (Biochem.  Z .,  1922,  130,  25 — 67). — The  optimum 
temperature  for  the  growth  of  diphtheria  bacilli  is  34°  and  the 
optimum  PH  7*0.  The  temperature  limits  of  growth  are  20°  and 
42°  and  the  limits  of  PH  5*2  to  8*9.  Diphtheria  toxin  is  completely 
destroyed  after  six  days  at  37°  if  the  solution  is  more  acid  than 
PH  5-5  or  more  alkaline  than  PH  9-3.  The  optimum  PH  for  obtain¬ 
ing  the  toxin  is  between  7*2  and  7*6.  The  optimum  temperature  for 
toxin  formation  is  36°.  The  most  suitable  medium  for  preparation 
of  toxin  is  calf’s  flesh  broth  with  peptone.  The  addition  of  small 
amounts  of  manganous  chloride  has  a  marked  beneficial  action 
on  toxin  formation  in  many  cases.  H.  K. 

The  Utilisation  of  Dextrose  by  the  Tubercle  Bacillus. 

C.  J.  Gamble  and  Margaret  C.  Herrick  (Amcr.  Rev.  Tuberculosis , 

1922,  6,  44 — 50). — Five  strains  of  Bacillus  tuberculosis ,  two  human, 
two  bovine,  and  one  avian,  consumed  dextrose  from  a  liquid 
medium  of  2%  dextrose  and  0*8%  dehydrated  broth  to  the  extent 
of  from  12%  to  80%  (130  to  900  mg.)  of  the  amount  originally 
present  (50  c.c.)  when  estimated  by  Folin’s  colorimetric  method 
for  blood-sugar  (A.,  1919,  ii,  308;  1920,  ii,  337)  slightly  modified. 
The  amount  consumed  runs  closely  parallel  to  the  amount  of 
growth  recorded.  No  differences  in  the  rate  of  consumption  of 
dextrose  by  the  different  strains  were  detected. 

Chemical  Abstracts. 
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Peptase,  Lipase,  and  Invertase  of  Haemolytic  Streptococcus. 

F.  A.  Stevens  and  Randolph  West  ( J .  Exptl.  Med.,  1922,  35, 
823 — 846;  cf.  Proc .  Soc.  Exptl.  Biol.  Med.,  1921,  18,  234). — A 
method  is  outlined  by  which  the  enzymes  of  haemolytic  strepto¬ 
coccus  can  be  extracted  with  comparative  ease.  The  peptolytic 
enzyme  is  active  between  pn  4*4  and  8-7  with  an  optimum  action 
at  pn  7-2.  It  is  destroyed  in  neutral  phosphate  solution  at  a 
temperature  of  57°  continued  for  ten  minutes  and  at  pn  5*0  deterior¬ 
ates  slowly  at  37°.  Concentration  experiments  with  solutions 
of  the  enzyme  have  shown  that  it  resembles  other  enzymes.  It 
is  exceedingly  susceptible  to  chloroform  and  its  action  is  inhibited 
by  gentian- violet.  Casein  is  attacked,  but  serum -albumin  is  not 
digested  after  three  days  at  37°.  The  invertase  is  active  between 
approximately  pn  5-0  and  8*0  with  an  optimum  at  pn  7-0.  It  is 
destroyed  by  a  temperature  of  52°  continued  for  ten  minutes  at 
Pn  7-0  or  after  six  hours  at  37°  at  pH  5*0.  At  this  acidity  it  is  more 
susceptible  to  heat  than  the  peptase.  The  lipase  is  active  above 
pn  5-6.  The  greatest  activity  was  observed  at  pa  7-9.  It  is  com¬ 
pletely  destroyed  after  heating  above  55°  for  ten  minutes  and 
resembles  the  invertase  in  its  susceptibility  to  acid. 

Chemical  Abstracts. 

Is  the  Undecomposed  Hydrogen  Peroxide  or  the  Oxygen 
Split  from  it  the  Carrier  of  Disinfecting  Action  ?  A.  Muller 
(Z.  Hyg.,  1921,  93,  348 — 371). — Experiments  with  Bacillus  coli 
in  the  presence  of  varying  amounts  of  catalase  show  that  the 
bactericidal  action  of  hydrogen  peroxide  is  a  property  of  the 
hydrogen  peroxide  itself,  and  not  of  the  oxygen  liberated  from  it. 

Chemical  Abstracts. 

Antiseptic  Action  of  Acraldehyde.  Albert  Berthelot 
(Rev.  hyg.,  1922,  44,  16 — 19). — Experiments  on  Bacillus  coli , 
B.  mesentericus  vulgatus,  B.  subtilis,  and  Staphylococcus  aureus 
showed  that  acraldehyde  (stabilised  by  the  addition  of  0-2%  of 
catechol)  both  in  aqueous  solution  and  as  a  vapour,  is  inferior 
to  formaldehyde  in  its  germicidal  and  inhibitory  powers. 

Chemical  Abstracts. 

The  Action  of  Sublimate,  Phenol,  and  Quinine  on  Yeast. 

Georg  Joachimoglu  ( Biochem .  Z .,  1922,  130,  239 — 248). — 
From  measurements  of  the  loss  of  weight  due  to  carbon  dioxide  it  is 
found  that  the  growth  of  yeast  is  inhibited  by  mercuric  chloride 
over  the  dilutions  examined  between  1  in  66,000  and  1  in  1,200,000 ; 
by  quinine  hydrochloride  at  dilutions  between  1  in  360  and  1  in 
675,  but  not  at  higher  dilutions;  by  phenol  at  1  in  1000,  but  not 
at  1  in  10,000.  The  so-called  Arndt-Schulz  law,  that  small  quan¬ 
tities  of  a  poison  act  in  an  opposite  sense  to  large  quantities,  fails. 

H.  K. 

The  Occurrence  of  Emulsin  in  Saccharomycetes  and  the 
Existence  of  a  Specific  Enzyme  Cellobiase.  J.  Groenewege 
(Mededeel.  Algemeen  Proef station  voor  den  Landbouw.,  1921,  No.  9, 
1 — 12). — A  new  species  of  yeast,  Willia  javanica,  isolated  from  the 
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flora  developing  on  moist  caoutchouc  and  capable  of  splitting 
amygdalin  into  glucose,  benzaldehyde,  and  hydrogen  cyanide,  is 
described.  Pure  cultures  are  easily  propagated  on  usual  yeast 
media;  it  ferments  glucose,  lsevulose,  mannose,  sucrose,  and 
rafhnose,  but  not  galactose,  maltose,  lactose,  or  cellobiose.  Culture 
mediums  containing  1%  of  the  glucosides  to  be  investigated  were 
inoculated  with  the  organism  and  incubated  at  33°.  After  one 
to  two  days  active  splitting  was  demonstrated  in  the  case  of 
amygdalin,  arbutin,  gesculin,  and  salicin  by  the  end-products 
formed.  Fermentation  of  the  glucose  liberated  occurred  in  the 
case  of  amygdalin  and  sesculin,  but  was  soon  inhibited  in  the  case 
of  the  former  by  the  toxicity  of  the  benzaldehyde  and  hydrogen 
cyanide  formed.  By  filtering  cultures  of  the  organism,  drying 
over  calcium  chloride,  and  grinding  to  a  fine  powder,  a  powerful 
emulsin  preparation  is  obtained  which,  in  respect  to  purity, 
activity,  and  cost,  is  superior  to  present  commercial  preparations. 
Since  W .  javanica  does  not  ferment  cellobiose,  the  conclusion  is 
that  this  disaccharide  is  not  hydrolysed  by  emulsin  as  its  com¬ 
ponent  glucose  would  be  fermented.  The  power  of  hydrolysing 
cellobiose,  previously  attributed  to  emulsin,  must  therefore  be 
ascribed  to  a  specific  cellobiase  occurring  as  an  impurity  in  ordinary 
emulsin  preparations.  It  is  probable  that  traces  of  emulsin  reported 
in  brewer’s  yeast  are  due  to  the  presence  of  species  of  Willia. 

Chemical  Abstracts. 

The  Fermentation  of  Glycerol  in  Presence  of  Sulphur. 

Hans  Muller  and  Leo  Muller  ( Helv .  Chim.  Acta ,  1922,  5,  628 — * 
629). — In  the  fermentation  of  dextrose,  the  presence  of  sulphur 
has  the  effect  of  oxidising  or  dehydrogenating  the  glycerol,  probably 
according  to  the  equation  C3H803+S=C3H603+H2S.  In  presence 
of  sulphur,  glycerol  is  readily  attacked  by  yeast  with  evolution 
of  carbon  dioxide  and  hydrogen  sulphide.  The  results  are  of 
interest  in  connexion  with  Neuberg’s  investigations  of  fermentation 
accelerators  (A.,  1921,  i,  81).  E.  H.  R. 

The  Chemistry  of  the  Higher  Fungi.  XV.  Chemical 
Relations  between  the  Higher  Fungi  and  their  Substrate. 

II.  Rudolf  Hasenohrl  and  Julius  Zellner  (Monatsh.,  1922, 
43,  21 — 41 ;  cf.  A.,  1910,  i,  886;  1921,  i,  212). — In  previous  papers 
(A.,  1914,  i,  913;  1920,  i,  131),  the  physico-chemical  characteristics 
of  hetero tropic  phanerogams  were  to  a  certain  extent  elucidated, 
and  an  attempt  is  now  made  to  apply  these  results  to  the  higher 
fungi,  making  use  of  old  and  new  experimental  data.  The  water 
content  of  a  fungus  is  generally  higher  than  that  of  its  substrate 
or  host.  The  composition  of  the  mineral  matter  in  fleshy  fungi  is 
very  similar  to  that  in  phanerogams,  potassium  and  phosphate 
being  the  principal  constituents,  calcium  low,  often  less  than  the 
magnesium,  sodium  very  low,  except  perhaps  in  some  manure 
fungi,  and  iron  always  present,  although  sometimes  in  very  small 
quantities.  Precisely  what  elements  are  necessary  to  fungus 
growth,  it  is  difficult  to  say ;  certainly  potassium  and  phosphorus, 
but  calcium  is  doubtful.  The  constitution  of  the  substrate  appears 
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not  to  influence  the  composition  of  the  ash  in  fleshy  fungi.  Data 
concerning  the  ash  constituents  of  woody  and  leathery  forms  are 
scanty,  and  new  ash  analyses  are  given  of  the  following  :  Poly - 
stichis  microloma  (Levier),  Polyporus  fomentarius,  L.,  P.  borealis , 
and  Auricularia  mesenterica ,  Fr.  These  differ  in  some  respects 
from  the  fleshy  forms  in  that  potassium  is  lower  and  calcium  higher. 
In  Trametes  suaveolens ,  Poly  poms  ignarius,  and  P.  fomentarius 
calcium  sulphate  is  specially  high,  and  Polystictus  microloma  is  ex¬ 
traordinarily  rich  in  sodium  chloride.  In  general,  the  fungi  contain 
a  high  proportion  of  soluble  salts,  which  are  necessary  to  maintain 
the  high  osmotic  pressure  required  in  the  sap  of  plants  containing 
a  high  percentage  of  water.  A  number  of  experiments  were  made 
to  compare  the  osmotic  pressures  in  different  fungi  and  their  hosts, 
the  osmotic  pressure  being  calculated  from  the  analytical  figures, 
assuming  the  soluble  substances  present  to  be  dissolved  in  the 
total  water  content.  In  almost  every  case,  the  osmotic  pressure 
of  each  soluble  constituent  was  higher  in  the  fungus  than  in  the 
host.  In  a  number  of  cases,  the  osmotic  pressure  was  determined 
from  the  freezing-point  depression  of  the  pressed  sap  or  of  an 
aqueous  extract  of  the  fungus  reduced  to  the  same  concentration  as 
the  sap.  When  the  results  were  compared  with  isotonic  solutions 
of  mannitol  and  potassium  nitrate,  it  appeared  that  the  mineral 
constituents  found  in  the  ash  were  far  from  sufficient  to  account 
for  the  high  osmotic  pressure  of  the  sap.  The  discrepancy  may 
be  accounted  for  if  a  large  proportion  of  the  water  in  the  sap,  up 
to  80%,  is  combined  with  colloids  as  water  of  hydration.  It  is 
concluded  that  the  physical  and  chemical  characteristics  of  the 
phanerogams  are  common  to  the  higher  fungi. 

In  connexion  with  the  problem  of  the  manner  in  which  the 
material  of  the  host  is  made  available  for  the  nourishment  of  the 
fungus,  experiments  were  made  with  the  object  of  detecting  cellu¬ 
lose-  or  lignin-splitting  enzymes  in  a  number  of  fungi,  including 
Polyporus  igniarius,  P.  hirsutus ,  Trametes  suaveolens ,  Leuzites 
sepiaria ,  and  Armillaria  mellea ,  but  without  success.  Analyses 
were  made  of  a  specimen  of  oak  on  which  P.  ignarius  had  been 
parasitic.  The  oak  had  lost  74%  of  its  weight,  as  shown  by  its 
specific  gravity,  yet  although  it  had  lost  the  whole  of  its  starch, 
sugar,  and  tannin,  its  composition  was  otherwise  not  different  from 
that  of  healthy  oak,  showing  that  the  material  of  the  oak  was 
taken  up  equally  by  the  fungus.  E.  H.  R. 

The  Arsenic  Content  of  some  of  the  Marine  Algae.  A.  J. 

Jones  (Pharm.  J.,  1922,  109,  86 — 87). — Algse  generally  appear 
to  contain  a  certain  proportion  of  arsenic,  varying  from  about 
0*01%  in  the  coarser  varieties  such  as  Laminaria  and  Fucus  sp.  to 
as  little  as  0-0005%  in  the  so-called  edible  seaweeds  such  as  “  Irish 
moss  ”  ( Chondrus  crispus),  the  above  percentages  being  calculated 
on  the  air-dried  weed.  G.  F.  M. 

Influence  of  Calcium  on  the  Utilisation  of  the  Reserve 
Material  during  the  Germination  of  Seeds.  L.  Maquenne 
and  E.  Demoussy  (Compt.  rend.,  1922,  175,  249 — 252). — In  order 
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to  determine  whether  the  favourable  influence  of  calcium  salts 
on  germination  was  due  to  an  activation  of  the  hydrolytic  enzymes, 
or  of  the  enzymes  concerned  in  what  may  be  described  as  the 
synthetic  phase  of  germination,  the  juice  of  the  germinating  seeds 
of  maize,  wheat,  radish,  etc.,  was  examined  refractometrically  for 
their  soluble  contents.  It  was  found  that  calcium  salts  were 
practically  without  influence  on  the  dissolubility  of  the  reserve 
food  material.  An  analysis  of  the  juice  of  germinating  maize, 
with  and  without  calcium  salts,  indicated  a  smaller  total  amount 
of  dissolved  solids  in  the  former  case,  although  the  ratio  of  the 
amount  of  sugars  present  was  slightly  higher  than  the  ratio  of 
the  other  constituents,  which  might  indicate  a  slight  activating 
effect  on  maltase.  The  general  conclusion  is  drawn  that  the 
favourable  influence  of  calcium  salts  is  specially  directed  to 
accelerating  the  action  of  the  still  unknown  enzymes  concerned 
in  the  synthetic  phase,  that  is,  the  building-up  of  celluloses,  etc., 
from  the  soluble  food  material  of  the  juice.  G.  F.  M. 

The  Role  of  Manganese  in  Plants.  J.  S.  McHargue  (J. 
Amer.  Chem.  Soc.>  1922,  44,  1592 — 1598). — Radish,  Alaska  garden 
pea,  Canada  field  pea,  cowpeas,  lettuce,  tomatoes,  spinach,  carrots, 
onions,  garden  beans,  cabbage,  wheat,  oats,  clover,  and  velvet 
beans,  when  grown  in  a  medium  which  did  not  contain  manganese, 
made  a  normal  growth  for  six  or  eight  weeks,  but  thereafter 
developed  a  chlorotic  condition  and  failed  to  make  further  growth 
of  any  consequence.  The  normal  condition  of  the  plants  during 
the  first  few  weeks  of  growth  is  accounted  for  by  assuming  that 
the  manganese  which  the  seed  contained  was  sufficient  to  main¬ 
tain  a  normal  metabolic  process  during  this  part  of  the  plant’s 
growth,  and  that  the  chlorotic  condition  was  a  result  of  the  lack 
of  a  further  supply  of  available  manganese.  The  first  effect  to 
be  noted  in  the  growth  of  plants  from  which  manganese  has  been 
withheld  is  a  lack  in  the  development  of  chlorophyll  in  the  newly 
formed  tissues  or  the  growing  parts  of  the  plant.  This  condition 
increases  with  time  and  finally  results  in  the  tips  of  the  branches 
dying  back  and  a  cessation  of  further  growth  of  any  consequence 
in  the  plant.  Leguminous  plants  appear  to  be  more  sensitive 
than  non-legumes  to  lack  of  manganese,  thus  suggesting  that 
manganese  is  concerned  in  nitrogen  assimilation  and  the  synthesis 
of  proteins. 

Apparently  manganese  plays  the  role  of  a  necessary  catalyst 
in  plant  metabolism,  and  together  with  iron  functions  in  the 
synthesis  of  chlorophyll.  H.  W. 

The  Relative  Distribution  of  Carbohydrates  in  Foliage 
in  its  Dependence  on  Water  Content.  H.  Schroeder  and 
Trude  Horn  ( Biochem .  Z .,  1922,  130,  165 — 198). — If  detached 
leaves  of  plants  be  allowed  to  wither  the  starch  content  falls  off 
much  more  rapidly  than  if  the  leaves  be  kept  turgid  by  water. 
In  the  case  of  detached  leaves  of  Tropaeolum  majus  kept  in  the  dark, 
if  starch  be  present  the  sucrose  content  increases  with  diminution  of 
the  water  content  and  decreases  as  the  water  content  increases. 
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The  sucrose  content  is  independent  of  the  content  of  hexoses  if 
these  be  expressed  in  the  form  kevulose+ dextrose.  It  is  probable 
that  the  same  happens  in  undetached  leaves  of  plants.  H.  K. 

Antagonistic  Ion  Effects.  Widar  Brenner  (Hyllningsslcrift 
tillagnad  Ossian  Aschan,  1920,  36—44). — Experiments  were  carried 
out  on  cabbage  leaves  to  show  that  the  coagulation  of  a  negative, 
hydrophile  colloid  by  hydrogen- ions  is  counteracted  by  certain 
neutral  salts.  The  kations  investigated,  in  the  presence  of  chlorine 
anion,  have  a  counteracting  influence  in  the  following  order : 
Ca>Mg>K>Na.  In  connexion  with  nitrate  ions  the  calcium-ion 
effect  is  greatly  diminished  and  magnesium  and  potassium  ions 
produce  no  effect.  Chemical  Abstracts. 

Effect  of  different  Kinds  of  Solar  Radiation  on  the  Form¬ 
ation  of  Essential  Oils  in  Plants.  E.  Canals  (Bull.  Sci.  Ind. 
Boure- Bertrand  fils ,  1921,  [iv],  3,  8 — 13;  from  Chem.  Zentr ., 
1922,  i,  580 — 581). — Plants  of  Thymus  vulgaris  were  grown  under 
glass  of  different  colours.  Plants  receiving  white  and  blue  light 
were  little  different  from  open-air  plants.  With  red  light,  however, 
growth  was  altered  and  flowering  inhibited.  The  essential  oil 
from  plants  under  red  light  contained  25-5%  of  thymol,  from 
plants  under  blue  light  36%  of  thymol,  and  under  white  light,  45% 
of  thymol.  The  oil  from  open-air  plants  contained  52-5%  of  thymol. 
The  thymol  content  of  the  oil  decreases  with  the  decrease  in  the 
xerophilous  character  of  the  plants.  G.  W.  R. 

Capsella  bursa  pastoris,  Moench.  It.  Wasicky  (Ber.  deut. 
Pharm.  Ges.}  1922,  32,  142 — 153). — In  order  to  determine  whether 
Capsella  bursa  pastoris  can  serve  as  an  ergot  substitute,  capsella 
plants  in  all  stages  of  development  were  collected  in  both  an 
infected  and  a  fungus-free  condition.  The  plants  were  extracted 
both  with  water  and  with  alcohol  of  various  concentrations,  and 
fluid  extracts  were  thus  prepared  from  the  whole  plants  and  also 
after  separation  into  their  individual  organs,  such  as  leaves,  stems, 
fruits,  etc.  Care  was  taken  to  avoid  as  far  as  possible  any  dis¬ 
turbing  factors,  such  as  high  temperatures,  infection,  etc.  The 
extracts  were  injected  intravenously  into  rats,  guinea  pigs,  and 
rabbits,  and  also  into  isolated  frog’s  hearts  and  the  intestines  of 
rats,  etc.  It  was  shown  that  the  action  of  the  drug  when  free 
from  fungus  was  only  such  as  must  be  attributed  to  the  potassium 
salts  they  contained.  The  fruits  alone  contained  in  addition 
choline  or  similar  bases,  but  only  in  such  quantity  as  to  have  a 
negligible  influence  on  the  therapeutic  action.  Infected  plants 
had  a  more  pronounced  action  probably  on  account  of  the  presence 
of  proteinogenous  bases  similar  to  those  in  ergot,  but  in  any  case 
the  activity  fell  far  below  that  of  an  ergot  extract.  Attempts 
to  isolate  acetylcholine  according  to  the  directions  given  by 
Boruttau  and  Cappenberg  (A.,  1921,  i,  487)  led  to  a  negative 
result.  It  is  maintained  that  the  platinic  chloride  method  of 
evaluating  capsella  extracts  (loc.  cit.)  and  Grimme’s  modification 
(A.,  1921,  ii,  720)  are  valueless,  as  the  precipitates  do  not  consist 
of  choline  compounds  at  all,  but  are  potassium  salts.  Clinical 
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experiments  confirm  the  uselessness  of  capsella  preparations  for 
staunching  uterine  bleeding,  and  it  is  concluded  that  the  drug 
is  quite  useless  as  an  ergot  substitute.  G.  F.  M. 

Copal  Oil,  a  New  Fat  of  the  Belgian  Congo.  J.  Pieraerts 
(Mat.  grasses ,  1922,  14,  6094 — 6097).— The  most  important  source 
of  copal  oil  is  from  the  fruit  of  the  Copaifera  Demeusei.  The  con¬ 
stants  of  the  oil  are:  d19'5  0*9165;  n 40  1*4601;  saponification 
number,  196*2;  iodine  number,  59*5;  Reichert-Meissl  number, 
0*67 ;  Polenske  number,  0*30 ;  Hehner  number,  94*6.  A  drying 
test  made  with  the  oil  for  one  hundred  and  twenty  days  resulted 
in  the  major  portion  of  the  oil  retaining  its  original  consistency. 
The  change  in  weight  did  not  exceed  0*01%.  The  constants  of 
the  fatty  acids  are  :  solidifying  point,  42°;  n51  1*4488;  neutralis¬ 
ation  number,  196*1 ;  mean  molecular  weight,  286;  iodine  number, 
62*9;  solid  acids,  55%,  liquid  acids,  45%.  The  constants  of  the 
solid  acids  are:  solidifying  point,  58*5  to  60°;  iodine  number, 
40*2;  neutralisation  number,  153*9;  saponification  number, 
171*2.  The  iodine  number  of  the  liquid  fatty  acids  was  138*9. 

Chemical  Abstracts. 

The  Oils  of  Grape  Seeds.  The  Solid  Fatty  Acids.  Method 
of  Separation  of  Stearic  and  Palmitic  Acids.  Emile  Andre 
(Compt.  rend .,  1922,  175,  107 — 109). — From  the  solid  fatty  acids 
obtained  from  the  oil  of  grape  seeds  the  author  has  isolated  stearic, 
palmitic  and  melissic  acids.  The  last-named  acid  probably  comes 
from  the  waxy  layer  on  the  outer  covering  of  the  seeds.  Palmitic  and 
stearic  acids  may  readily  be  separated  for  identification  by  fractional 
precipitation  of  their  lithium  salts  from  solution  of  the  mixed 
acids  in  95%  alcohol.  W.  G. 

Purging  Nut  Tree  Oil.  L.  (Mat.  grasses ,  1922,  14,  6099 — 
6101). — The  tree,  Jatropha  curcas ,  Linn.,  is  related  to  the  castor 
and  croton  oil  plants.  The  dry  seeds  contain  from  34  to  37%  of 
oil.  The  constants  of  three  samples  of  oil  from  different  localities 
varied  as  follows  :  d 15 ,  0*9183  to  0*9207 ;  saponification  number, 
191  to  193;  iodine  number,  95*6  to  104*3;  acetyl  number,  18*7 
to  25*4;  Reichert- Meissl  number,  0*37  to  0*60;  Polenske  number, 
0*22  to  0*24.  Heating  at  100°  for  twenty-two  hours  discolours 
the  oil,  and  exposing  to  light  and  air  for  seven  hours  produces  a 
slight  drying.  The  cake  contains  purgative  substances. 

Chemical  Abstracts. 

Nitrogenous  Metabolism  of  the  Higher  Plants.  II. 
The  Distribution  of  Nitrogen  in  the  Leaves  of  the  Runner 
Bean.  Albert  Charles  Chibnall.  (Biochem.  J.,  1922,  16, 
344 — 362;  cf.  A.,  1921,  i,  482). — Extensive  estimations  have  been 
made  of  the  nitrogen  content  of  the  leaves  of  the  runner  bean, 
particularly  to  determine  seasonal  and  diurnal  variations  and  the 
results  of  starvation.  The  results  indicate  the  synthesis  of  protein 
from  nitric-nitrogen  through  monoamino-nitrogen,  and  then  the 
degradation  of  protein  to  “  other-nitrogen  ”  followed  by  trans¬ 
location  from  the  leaf.  W.  O.  K. 
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The  Energy  of  the  Atomic  Linkings  in  Saturated  and 
Unsaturated  Hydrocarbons.  J.  P.  Wibaut  (Bee.  trav.  chim., 
1922,  41,  441 — 460). — A  theoretical  discussion  in  which  it  is 
pointed  out  that  the  energy  of  an  ethylenic  bond  is,  from  thermo¬ 
chemical  data,  approximately  20  Cal.  less  than  double  the  energy 
of  the  single  bond.  A  similar  relation  may  be  deduced  for  aromatic 
hydrocarbons,  and  also  for  partly  reduced  substances  derived  from 
them,  although  in  this  class  of  compounds  the  difference  between 
the  energy  of  the  two  linkings  is  estimated  at  from  7  to  12  Cal. 
These  deductions  include  accumulated  errors,  but  are  derived  from 
a  study  of  all  the  available  data.  From  the  work  of  Fajans  (A., 
1920,  ii,  354),  it  appears  that  the  value  of  a  single  carbon  linking 
is  at  least  70  Cal.,  therefore  the  smallest  value  for  a  double  bond 
is  about  120  Cal.  and  for  a  triple  bond  about  160  Cal.  By  the 
combination  of  two  CH2  groups  to  form  C2H4,  considerably  more 
energy  is  evolved  than  by  the  combination  of  two  CH3  groups  to 
form  C2H6.  No  value  of  the  carbon-hydrogen  linking  is  taken 
into  account  in  the  above  inferences,  so  that  the  conclusions  are 
drawn  from  the  smallest  value  that  can  be  assigned  to  a  single 
carbon  linking.  It  results  from  a  consideration  of  the  fact  that 
the  thermochemical  data  do  not  accord  with  the  usual  stereo¬ 
chemical  view  of  the  ethylenic  bond,  and  its  representation  by 
means  of  a  state  of  strain  existing  between  the  two  carbon  atoms 
thus  bound.  H.  J.  E. 

Preparation  of  Propylene  in  a  Pure  Condition.  Max 

Trautz  and  Karl  Winkler  (J.  pr.  Chem.,  1922,  [ii],  104,  44— 
52). — Propylene  is  prepared  in  very  good  yield  by  passing  propyl, 
or,  better,  isopropyl  alcohol  over  aluminium  oxide  or  “  graphit- 
tiegelmasse  ”  (Ipatiev,  A.,  1902,  i,  335)  at  360°,  preferably  under 
diminished  pressure.  It  is  purified  by  passing  through  a  receiver 
cooled  in  ice,  then  over  calcium  chloride  and  potassium  hydroxide, 
through  a  vessel  cooled  in  a  mixture  of  toluene  and  solid  carbon 
dioxide,  and  finally  over  calcium  chloride.  Pure  propylene  has 
the  following  constants  :  vapour  density,  0 — 2%  higher  than 
corresponds  with  the  molecular  weight ;  d~f,  0-647  ;  b.  p.  — 47-8°/750 
mm.;  it  does  not  solidify  in  liquid  air;  nKe yellow  1-00102.  The 
specific  volume  of  a  mixture  of  cyclopropane  and  propylene  in  the 
liquid  condition  is  additive,  and  thus  the  measurement  of  the  specific 
volume  of  such  a  mixture  gives  the  proportion  of  the  constituents. 

W.  O.  K. 

y-Methyl- A  Y-pentene .  Hortense  van  Risseghem  (Bull  Soc . 
chim.  Belg.y  1922,  31,  213 — 222). — Dehydration  of  methyldiethyl- 
carbinol  by  means  of  p-toluenesulphonic  acid  yields  a  mixture  of 
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the  two  stereoisomeric  y-methyl-AY-pentenes  which  may  be  separ¬ 
ated  by  fractional  distillation.  The  following  physical  constants 
were  determined:  for  the  fraction  b.  p.  65*1 — 65*7°,  d\5,  0*7220; 
n^a,  1*3974;  T4058;  n^y,  1*4108;  n 15,  T3997 ;  for  fraction 

b.  p.  69*9—70*2°,  d\5,  0*7022;  ng*,  1-4047;  n^,  1*4136;  wgy, 
T4186;  ?ig,  T4072.  It  is  claimed  that  this  is  the  first  separation 
of  isomeric  ethylenic  hydrocarbons  that  has  been  effected.  Both 
substances  are  transformed  into  methyl  ethyl  ketone  on  oxidation 
with  chromic  acid.  The  action  of  bromine  on  each  is  merely 
additive,  but  aqueous  hydrochloric  acid  acts  on  the  fraction  of 
lower  boiling  point  as  an  isomerising  agent.  Like  other  ethylenic 
substances,  these  hexenes  undergo  spontaneous  oxidation  with 
formation  primarily  of  peroxides  and  subsequently  of  aldehydic 
substances.  H.  J.  E. 

The  Explosion  of  Acetylene  and  Nitrogen.  II.  William 
Edward  Garner  and  Kichimatsu  Matsuno  (T.,  1922,  121, 
1729—1736). 

The  Chlorination  of  n -Butyl  Alcohol.  H.  Gault  and  R. 
Guillemet  (Compt.  rend.,  1922,  175,  367 — 369).— An  experimental 
study  carried  out  under  various  conditions,  in  presence  of  metallic 
iron  together  with  control  experiments  in  absence  of  the  catalyst, 
shows  that  the  proportion  of  alcohol  unattacked  by  chlorine  is 
greater  in  the  absence  of  iron.  Chlorination  of  the  heated  alcohol 
yields  a  smaller  proportion  of  products  of  high  boiling  point; 
this  is  due  to  the  fact  that  increase  of  temperature  tends  to 
the  formation  of  acetals  and  thus  at  the  higher  temperature 
the  fixation  of  chlorine  is  less  complete.  The  mechanism  of  the 
reaction  seems  to  depend  in  the  first  place  on  the  oxidation  of 
the  alcohol;  this  is  followed  by  the  conversion  of  the  aldehyde 
into  an  acetal  by  the  hydrochloric  acid  wThich  is  formed  simul¬ 
taneously.  Four  substances  are  produced  in  quantity,  one  of 
wThich,  b.  p.  138 — 140°/15  mm.,  has  been  studied.  It  appears  to 
be  a  dibutyl  acetal  of  a  diehlorobutyraldehyde  and  forms  60 — 70% 
of  the  total  yield.  Little  effect  is  produced  on  it  by  hydrolytic 
agents ;  concentrated  sulphuric  acid  decomposes  it  almost  quanti¬ 
tatively  into  n- butyl  alcohol.  Oxidation  by  chromic  acid  in  acetic 
acid  solution  yields  butyl  acetate  or,  in  dilute  aqueous  solution, 
butyl  butyrate,  and  in  both  cases  a  butyl  dichiorobutyrate  of 
b.  p.  110°/15  mm.  Acetic  anhydride  yields  butyl  acetate.  The 
authors  conclude  that  the  two  atoms  of  chlorine  that  are  fixed 
form  part  of  the  aldehyde  chain,  and  they  assign  to  the  compound 
the  formula  C4H6C12(0*CH2*CH2*CH2-CH3)2.  H.  J.  E. 

Derivatives  of  Trihalogen  t ert. -Butyl  Alcohols.  IV.  The 
Benzoyl  Ester  of  Tribromo-f  erf. -butyl  Alcohol  or  Brometone 
Benzoyl  Ester.  T.  B.  Aldrich  and  Julia  E.  Blanner  (J. 
Amer.  Chem.  Soc.,  1922,  44,  1759—1762;  cf.  A.,  1916,  i,  115; 
1917,  i,  77;  1919,  i,  62;  1920,  i,  611). — Brometone  benzoate  \tri- 
bromo-tert.-butyl  benzoate ],  monoclinic  crystals,  m.  p.  90°,  is  pre¬ 
pared  in  excellent  yield  when  molecular  proportions  of  benzoyl 
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chloride  and  tribromo-ter£. -butyl  alcohol  pre  heated  together  on 
a  water-bath  until  hydrogen  chloride  ceases  to  be  evolved.  It  is 
not  readily  saponified.  In  striking  contrast  to  brometone,  the 
halogen  atoms  are  not  readily  removed  by  treatment  with  sodium 
hydroxide  solution.  Its  insolubility  probably  accounts  for  its  lack 
of  physiological  action.  The  interaction  of  the  trihalogeno4er2.- 
butyl  alcohols  with  the  three  nitrobenzoyl  chlorides  leads  to  the 
formation  of  the  corresponding  nitrobenzoates ;  the  meta-com- 
pounds  are  also  obtained  by  treatment  of  the  parent  esters  with 
concentrated  nitric  acid.  The  following  substances  are  described  : 
Trichlpro-tert.-butyl  o-nitrobenzoate,  monoclinic  plates,  m.  p.  91°, 
m -nitrobenzoate,  monoclinic  plates,  m.  p.  87°,  p -nitrobenzoate,  flat 
needles,  m.  p.  145° ;  tribr  onto -tovt. -butyl  o-nitrobenzoate,  monoclinic 
plates,  m.  p.  97°,  m -nitrobenzoate,  flat  needles,  m.  p.  121°,  p -nitro¬ 
benzoate,  needles,  m.  p.  148°.  The  esters  are  not  as  active  physio¬ 
logically  as  the  alcohols  from  which  they  are  derived,  possibly 
owing  to  their  insolubility  in  water.  H.  W. 

The  Oxidation  of  Acetylcarbinol  with  Potassium  Per¬ 
manganate.  William  Lloyd  Evans  and  Ora  L.  Hoover  (J.  Amer. 
Client.  Soc.,  1922,  44,  1730—1741 ;  cf.  A.,  1916,  i,  362  ;  1919,  i,  514, 
572). — -The  series  of  experiments  described  in  this  communication 
is  designed  to  elucidate  the  following  points  :  (1)  the  influence 
of  the  initial  concentration  of  the  alkali  on  the  character  and 
amounts  of  the  products  of  the  reaction;  (2)  the  effect  of  variation 
of  temperature  on  the  nature  and  quantities  of  the  products; 
(3)  the  mechanism  of  the  change  in  neutral  and  alkaline  solution. 

Four  general  reactions,  represented  by  the  equations 
[CH3-CO-CH2-OH  ^  CH3-CHO+:CH-OH;  CH3-C0*CH2*0H  ^ 
CH3-C0-CH:+H-0H;  CH3-COCH2-OH  ^  CH3-C(OH):CH-OH; 
CH3-CO-CH2-OH  ^  CH2:C(OH)-CH2-OH],  are  involved  in  the 
oxidation  of  acetylcarbinol  in  neutral  or  alkaline  potassium  per¬ 
manganate  solutions.  The  extent  to  which  each  reaction  con¬ 
tributes  to  the  general  oxidation  of  acetylcarbinol  depends  on  the 
initial  concentration  of  the  alkali  used. 

Carbon  dioxide  and  acetic  acid  are  the  sole  products  of  the 
oxidation  with  neutral  permanganate  solutions  at  25°,  50°,  75°, 
and  100°.  Oxalic  acid  is  found  in  all  alkaline  solutions  except 
those  in  which  the  concentrations  of  the  base  are  exceedingly 
small. 

The  production  of  carbon  dioxide  at  50°,  75°,  and  100°  is  in 
excess  of  that  which  corresponds  with  one  gram  atom  equivalent 
of  carbon.  Acetylcarbinol  is  oxidised  to  give  this  excess  of  carbon 
dioxide  through  the  following  steps  :  pyruvaldehyde,  (hydroxypyruv- 
aldehyde),  pyruvic  acid,  hydroxypyruvic  acid,  formylglyoxylie 
acid,  and  glyoxylic  acid.  The  concentration  of  the  alkali  at  the 
peaks  of  the  carbon  dioxide  yields  is  approximately  the  same  as 
that  corresponding  with  the  minimum  yields  for  oxalic  acid;  the 
yield  of  carbon  dioxide  decreases  as  that  of  oxalic  acid  increases. 

The  general  effect  of  the  alkali  is  to  increase  the  velocity  of  the 
oxidation,  to  convert  pyruvaldehyde  into  lactic  acid,  to  increase 
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the  enolisation  of  pyruvic  acid,  to  increase  the  enolisation  ol 
the  acetylcarbinol  according  to  the  schemes  :  CH3*COCH2*OH  ^55 
CH3-C(OH):CH-OH  and  CH3-COCH2*OH  ^  CR2:C(OH)-CH2-OH, 
and  to  lower  the  dissociation  point  of  acetylcarbinol  in  accordance 
with  the  expression  :  CH3-COCH2-OK  CH3-CO-CH:+KOH. 

The  yields  of  acetic  acid  reach  a  second  maximum  and  those  of 
oxalic  acid  a  second  minimum  in  solutions  in  which  the  initial 
concentration  of  potassium  hydroxide  is  approximately  0  -5N ; 
these  points  are  also  a  function  of  the  temperature. 

The  effect  of  temperature  on  the  yield  of  the  products  of  oxidation 
varies  in  different  regions  of  alkalinity.  H.3V.  j 

Action  of  Bromine  on  Methylal.  Franz  Feist  (Z,  angew. 
Chem .,  1922,  35,  489—490). — The  addition  of  bromine  to  methylal, 
cooled  in  a  freezing  mixture  of  ice  and  salt,  leads  to  the  formation 
of  methyl  bromide,  dibromomethylal ,  CBr2(OMe)2,  and  products 
of  higher  boiling  point  which  could  not  be  freed  from  an  excess  of 
bromine  without  undergoing  decomposition,  and  have  not  been 
investigated  further.  Dibromomethylal  is  a  colourless  liquid  with  a 
somewhat  unpleasant  odour,  b.  p.  14*5 — 15°.  It  is  very  readily  hydro¬ 
lysed.  It  is  highly  reactive  and,  at  0°,  effects  the  methylation  of 
a  series  of  substances  which  are  not  affected  by  methyl  bromide 
under  similar  conditions.  When  treated  with  water,  it  gives 
methyl  alcohol,  hydrogen  bromide,  and  carbon  dioxide,  together 
with  formaldehyde  and  formic  acid.  With  aniline  dissolved  in 
ether,  it  yields  methylaniline  hydrobromide  and  carbon  dioxide. 
It  converts  p-naphthol  into  (3-naphthyl  methyl  ether,  ethyl  sodio- 
malonate  in  the  presence  of  light  petroleum  into  ethyl  methyl- 
malonate,  and  ethyl  sodioacetoacetate  into  ethyl  methylacetoacetate. 
Cinnamic  acid  is  not  esterified  by  dibromomethylal,  whereas  its 
sodium  salt  is  converted  into  methyl  cinnamate.  H.  W. 

Vapour  Densities  at  Low  Pressures  and  over  an  Extended 
Temperature  Range.  I.  Properties  of  Ethylene  Oxide 
compared  to  Oxygen  Compounds  of  Similar  Molecular 
Weight.  0.  Maass  and  E.  EL.  Boomer  ( J .  Amer.  Chem .  Soc., 
1922,  44,  1709 — 1728). — The  vapour  pressure,  boiling  point,  melting 
point,  surface  tension,  critical  temperature,  viscosity,  and  liquid 
density  of  pure  ethylene  oxide  have  been  determined,  and  these 
physical  constants  compared  with  those  of  methyl  ether,  ethyl 
alcohol,  and  acetaldehyde.  The  following  data  are  recorded : 
m.  p.  — 111-3°,  b.  p.  10*73°,  critical  temperature,  192-0°,  molecular 
heat  of  vaporisation,  6-00  Cal.;  K  (Ramsay  and  Shields),  1-79; 
surface  tension  at  the  boiling  point,  25*8;  total  surface  energy, 
73-1 ;  molecular  volume  at  the  boiling  point,  49*9 ;  molecular 
viscosity  at  slope  0*0000323,  0*0412 ;  molecular  viscosity  at  slope 
0*0000987,  0*0785.  The  particularly  good  agreement  of  the  surface 
tension  data  over  the  range  —52*0°  to  +20*0°  with  the  modem 
theory  is  pointed  out.  The  comparison  of  the  physical  properties 
with  those  of  the  other  substances  mentioned  emphasises  the  ring 
structure  of  ethylene  oxide.  The  investigation  of  the  oxonium 
compound  formation,  by  means  of  freezing-point  curves  of  the 
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binary  systems  between  ethylene  oxide  and  chlorine,  bromine, 
water,  hydrogen  chloride,  and  hydrogen  bromide,  respectively, 
furnishes  evidence  of  the  existence  of  double  compounds,  C2H40,C1, 
C2H40,C13,  C2H40,Br,  C2H40,Br2,  C2H40,6H20,  and  the  probable 
existence  of  a  compound  with  hydrogen  bromide.  The  com¬ 
pounds  with  chlorine  and  bromine  exist  only  at  low  temperatures, 
at  higher  temperatures  an  interatomic  rearrangement  taking  place. 
The  vapour  density  of  ethylene  oxide  over  the  temperature  range 
14—100°,  and  the  pressure  range  0 — 1  atmosphere  was  measured, 
and  it  is  pointed  out  that  these  data  will  serve  for  obtaining  data 
on  the  relative  molecular  attraction.  J.  F.  S. 

Preparation  of  Water-soluble  Derivatives  of  Aryl  Ethers 
of  Higher  Aliphatic  Alcohols.  Elektrochemische  Werke 
G.  m.  b.  H.,  Heinrich  Bosshard,  and  David  Strauss  (D.R.-P. 
344878;  from  Chem.  Zentr .,  1922,  ii,  834 — 835). — Aryl  alkyl  ethers, 
obtained  by  condensation  of  naphthols  or  phenols  with  halogen- 
substituted  aliphatic  hydrocarbons  containing  at  least  sixteen 
carbon  atoms,  using  appropriate  catalysts,  are  sulphonated  until 
they  are  soluble  in  water.  Monochloroparaffin ,  obtained  by  chlorin¬ 
ation  of  paraffin,  is  a  white,  wax -like  substance  having  m.  p.  35 — 
40° ;  it  gives,  on  heating  wTith  phenol,  potassium  carbonate,  and 
carbon  in  a  reflux  apparatus,  pkenoxy paraffin,  a  soap-like  mass 
having  m.  p.  60°.  The  corresponding  sulphonic  acid  is  a  semi¬ 
solid,  fat-like  substance  soluble  in  water.  Its  dilute  aqueous 
solution  may  be  used  for  tanning.  Similar  sulphonic  acids  may 
be  obtained  from  o-  or  p-tolyloxyparaffin  and  cetylguaiacol. 
Phenoxychloroparaffin ,  obtained  from  dichloroparaffin  (m.  p.  40 — 
60°)  and  phenol,  and  a-  or  $-naphthoxy paraffin  are  similar  to  phenoxy- 
paraffin.  G.  W.  R. 

The  Reactivity  of  Alkyl  Iodides  with  Sodium  Benzyloxide 
and  the  Effect  of  Temperature  on  such  Reactions.  Percy 
Charles  Haywood  (T.,  1922,  121,  1904 — 1921). 

Action  of  Silver  Sulphate  in  Sulphuric  Acid  Solution  on 
certain  Halogen  Derivatives.  E.  A.  Schilov  (Bull.  Inst.  Polyt. 
Ivanovo-Voznesensk .,  1921,  4,  169 — 170). — A  solution  of  silver 
sulphate  in  concentrated  sulphuric  acid  acts  on  methyl  iodide, 
ethyl  chloride  or  bromide,  or  ethylene  bromide  more  energetically 
than  an  alcoholic  solution  of  silver  nitrate  of  identical  concen¬ 
tration.  The  reaction  proceeds  in  100%  sulphuric  acid,  but  is 
greatly  influenced  by  the  presence  of  water,  the  function  of  which 
has  not  yet  been  explained. 

With  ethyl  bromide  and  a  strong  sulphuric  acid  solution  of 
silver  sulphate,  the  products  obtained  include  silver  bromide  and 
ethylsulphuric  acid,  but  not  ethyl  sulphate;  the  latter  undergoes 
only  slow  conversion  into  ethylsulphuric  acid  under  the  influence 
of  concentrated  sulphuric  acid  and  is  hence  not  formed  even  as 
an  intermediate  product.  The  amount  of  ethylsulphuric  acid 
separable  as  barium  salt  amounts  to  only  about  77%  of  the  cal¬ 
culated  quantity.  Since  in  the  sulphuric  acid  solution  the  silver 
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probably  exists  as  the  complex  ion  AgSO/,  the  energetic  action 
on  alkyl  haloids  is  scarcely  compatible  with  Bruyn  and  Stegers 
theory  (A.}  1899,  i,  745,  849),  which  assumes  electrolytic  dissociation 
of  the  silver  salt  and  alkyl  haloid.  T.  H.  P. 

The  Autoxidation  of  Organic  Sulphur  Compounds.  Marcel 
Del^pine  (Bull.  Soc.  chim .,  1922,  [iv],  31,  762—789;  cf.  this  vol., 
i,  261). — A  general  survey  of  the  subject  in  which  the  bearing  of 
the  work  of  Moureu  and  Dufraisse  (this  vol.,  i,  250)  on  organic 
sulphur  compounds  is  discussed.  The  facts  observed  in  studying 
the  effect  of  pressure  on  oxidation  of  phosphorus  (Jorissen,  A., 
1921,  ii,  79,  688)  are  considered  in  their  relation  to  the  oxidation 
of  sulphur  compounds.  As  a  provisional  hypothesis,  the  author 
suggests  that  sulphur  compounds  form  a  group  intermediate 
between  those  substances  which  are  spontaneously  inflammable  in 
air  or  oxygen  and  others,  such  as  benzaldehyde,  which  undergo 
oxidation  with  the  formation  of  more  stable  compounds.  H.  J.  E. 

Behaviour  of  |3 p-Dichlor odiethyl  Sulphide.  S.  P.  Kramer 
(Kolloid  Z.y  1922,  31,  150 — 151). — When  pp-dichlorodiethyl  sulphide 
is  shaken  with  5  c.c.  of  1%  sodium  silicate  solution,  it  is  shown  that 
in  two  hours  each  drop  of  the  sulphide  is  surrounded  by  a  sheath  of 
colloidal  silicic  acid,  and  in  forty-eight  hours  the  whole  tube  is 
filled  with  colloidal  silicic  acid  gel.  The  dichlorodiethyl  sulphide  is 
hydrolysed  to  dihydroxydiethyl  sulphide,  and  the  hydrochloric  acid 
set  free  liberates  colloidal  silicic  acid.  By  this  change,  the  oil  has 
lost  its  inflammatory  properties  and  may  be  placed  on  the  skin  with 
impunity.  A  10%  solution  of  pp -dichlorodiethyl  sulphide  in  olive 
oil  or  cod-liver  oil,  when  added  to  1%  sodium  silicate  solution,  is 
immediately  emulsified  and  on  centrifuging  the  hydrolysed  product 
separates.  The  above  experiments  furnish  a  method  of  treatment 
of  burns  produced  by  “  mustard  gas.”  The  wound  is  washed  and 
covered  with  olive  oil  or  cod-liver  oil  and  then  washed  with  a 
1  %  solution  of  sodium  silicate.  It  is  then  covered  with  a  compress 
moistened  with  3%  sodium  silicate  solution  so  long  as  it  remains 
inflamed.  J.  F.  S. 

Improvements  in  the  Process  of  Converting  Organic  Acids 
into  Esters.  Ernst  Zollinger- Jenny  (Brit.  Pat.  183897). — The 
conversion  of  organic  acids,  other  than  polyhydroxy-fatty  acids, 
into  esters  is  greatly  simplified  and  accelerated  by  the  use  of  zinc 
or  tin  or  other  metals  of  the  periodic  group  including  tin.  The 
metal  need  not  necessarily  be  in  a  finely-divided  state ;  it  may  be 
introduced  into  the  apparatus  in  the  form  of  a  regulus,  or  be  applied 
to  the  floor  or  wall  or  to  a  body  inserted  into  the  vessel.  As  soon 
as  the  temperature  of  reaction  is  reached  and  maintained,  the 
conversion  sets  in  and  proceeds  with  considerable  speed  until  the 
mixture  is  neutral.  It  is  not  essential  to  have  an  excess  of  the 
alcoholic  component ;  the  mixture  may  be  in  stoicheiometrical 
proportions.  Organic  acids  of  the  highest  molecular  weights, 
including  resin  acids,  can  be  converted  into  esters  in  this  way, 
and  the  process  can  be  applied,  not  only  to  pure,  free  fatty  acids, 
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but  also  to  fatty  acids  mixed  with  fat  or  diluted  with  primary 
monohydric  or  other  alcohols.  H.  W. 

The  Solubilities  of  the  Alkali  Formates  and  Acetates  in 
Water.  Nevil  Vincent  Sidgwick  and  Joseph  Alfred  Hector 
Roberts  Gentle  (T.,  1922,  121,  1837—1843). 

The  Transformation  of  Sodium  Formate  into  Oxalate. 

C.  Matignon  and  [Mlle]  G.  Marchal  {Bull.  Soc.  chim.,  1922,  fiv], 
31,  789 — 796;  cf.  Merz  and  Weith,  A.,  1882,  1049). — A  study  of 
the  reactions  which  take  place  on  heating  sodium  formate  to  440° 
shows  that  its  decomposition  is  rapid.  No  appreciable  difference 
is  made  in  the  yield  of  sodium  oxalate  by  heating  in  a  vacuum  when 
compared  with  the  results  obtained  by  heating  in  air  in  presence 
of  a  catalyst.  Sodium  hydroxide  when  present  to  the  extent- of 
4%  is  a  satisfactory  catalyst  and  increases  the  yield  of  oxalate  from 
50%  to  85%;  as  it  is  normally  present  as  impurity  in  commercial 
sodium  formate,  a  better  yield  is  obtained  from  the  latter  than 
from  the  pure  substance.  A  method  of  isolating  the  oxalate  from 
the  reaction  mixture  is  described.  H.  J.  E. 

Preparation  of  Acetic  Anhydride,  Acetaldehyde,  or  Acetic 
Acid  from  Ethylidene  Diacetate.  Societe  Chimique  des 
Usines  du  Rh6ne  (D.R.-P.  346236;  from  Chem.  Zentr .,  1922,  ii, 
808). — Ethylidene  diacetate  is  heated  under  reduced  pressure  in 
the  presence  of  contact  substances.  The  acetic  anhydride  thus 
formed  is  separated  by  distillation  from  paracetaldehyde  with  or 
without  depolymerisation  or  oxidation  of  the  latter.  For  example, 
after  heating  ethylidene  diacetate  (400  parts)  with  sulphuric  acid 
(8  parts)  at  70 — 80°  under  100  mm.  pressure,  the  resultant  mixture 
of  acetic  anhydride  and  paracetaldehyde  is  either  maintained  at  a 
medium  temperature  or  heated  with  a  depolymerising  substance, 
whereby  acetaldehyde  is  obtained  and  separated  by  distillation. 
Alternatively,  the  paracetaldehyde  is  oxidised  to  acetic  acid  by  a 
stream  of  oxygen.  G.  W.  R. 

Acetic  Acid  Esters  of  Multivalent  Alcohols.  I.  Is  there 
a  Connexion  between  the  Velocity  of  Saponification  and  the 
Method  of  Preparation  of  the  Glycerol  Acetins?  L.  Smith 
(Z.  physikal.  Chem.,  1922,  102,  54 — 73). — After  a  short  discussion 
on  the  constitution* of  the  glycerides,  the  author  draws  the  con¬ 
clusion  that  all  methods  of  determining  the  constitution  of  these 
substances  which  depend  on  the  products  of  reaction  with  other 
substances  and  the  subsequent  examination  of  the  products  are 
worthless,  and  that  for  the  determination  of  constitution  some 
physico-chemical  property  must  be  employed  which  will  allow  the 
glyceride  being  studied  “  in  statu/’  Of  such  physico-chemical 
properties,  the  velocity  of  saponification  appears  to  be  most  suit¬ 
able.  The  author  has  synthesised  mono-,  di-,  and  tri-acetin  by 
a  number  of  methods,  and  has  used  the  various  products  to  deter¬ 
mine  the  velocity  of  saponification  at  25°.  The  results  show  that 
the  velocity  of  the  acetins  in  alkaline  aqueous  solution  is  within 
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the  limits  of  experimental  error  (1%),  independent  of  the  method 
of  preparation.  J.  F.  S. 

Decomposition  of  Methyl  Oxalate  by  Acetic  Acid.  E.  E. 

Turner  and  F.  H.  H.  Wilson  ( Proc .  Roy.  Soc.  New  South  Wales, 
1921,  55,  63 — 64). — When  methyl  oxalate  is  heated  with  acetic 
acid  in  a  reflux  apparatus,  it  is  more  or  less  completely  converted 
into  methyl  acetate  and  oxalic  acid.  Using  acetic  acid  of  70% 
concentration,  an  83  %  yield  of  methyl  acetate  is  obtained ;  stronger 
and  weaker  acids  give  lower  yields.  Since  methyl  oxalate  can  be 
readily  obtained  in  a  pure  state  from  commercial  methyl  alcohol, 
a  convenient  means  is  afforded  for  preparing  pure  methyl  acetate. 

E.  H.  R. 

The  Preparation  of  certain  Ferrioxalates.  G.  J.  Burrows 
and  E.  E.  Turner  (Proc.  Roy.  Soc.  New  South  * Wales ,  1921,  55, 
263 — 265). — Barium  ferrioxalate  is  obtained  by  heating  in  aqueous 
solution  the  calculated  quantities  of  ferric  sulphate,  barium  hydroxide, 
and  oxalic  acid,  and  extracting  the  barium  ferrioxalate  with  boiling 
water.  The  salt  crystallises  in  slender,  pale  green  needles  of  the 
composition  Ba3[Fe(C204)3]2,12H20.  Hydrates  containing  7,  21, 
and  22  molecules  of  water  have  been  described  by  various  authors. 
Starting  with  ferric  ammonium  sulphate,  a  barium  ammonium 
ferrioxalate  was  obtained  in  addition  to  the  normal  barium  salt. 
It  crystallises,  by  spontaneous  evaporation  of  the  filtrate  from 
the  barium  salt,  in  bright  green  prisms  of  the  composition 
NH4*Ba[Fe(C204)3],3H20.  The  yellow  colour  of  ferrous  oxalate, 
both  in  the  solid  state  and  in  dilute  sulphuric  acid  solution,  sug¬ 
gests  that  it  may  be  in  reality  ferrous  ferro-oxalate, 

F  e[Fe(C204)2],4H20 . 

Cinchonine  ferrioxalate  crystallises  from  dilute  alcohol  in  pale  green 
needles  having  the  composition  (C19H220N2)3,H3[Fe(C204)3],6H20. 
Strychnine  ferrioxalate,  (C21H2202N2)3,H3[Fe(C204)3],12H20,  forms 
pale  green  leaflets.  Attempts  to  resolve  ferrioxalic  acid  into  its 
optically  active  components  by  recrystallisation  of  the  strychnine 
salt  were  unsuccessful.  E.  H.  R. 

The  Formation  and  Stability  of  Spiro-compounds.  IX. 
The  Influence  on  Stability  of  Groups  of  High  Molecular 
Weight.  Stanley  Francis  Bircii  and  Jocelyn  Field  Thorpe 
(T.,  1922,  121,  1821—1837). 

A  Method  for  the  Preparation  of  apfJ-Trialkylated  Glutaric 
Acids.  George  Arman d  Robert  Kon  and  Jocelyn  Field 
Thorpe  (T.,  1922,  121,  1795—1803). 

Ring-chain  Tautomerism.  III.  The  Occurrence  of 
Tautomerism  of  the  Three-carbon  (Glutaconic)  Type 
between  a  Homocyclic  Compound  and  its  Unsaturated 
Open-chain  Isomeride.  Christopher  Kelk  Ingold,  Edward 
Arthur  Perren,  and  Jocelyn  Field  Thorpe  (T.,  1922,  121, 
1765—1789). 
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Zirconyl  Citrate.  F.  P.  Venable  and  R.  A.  Lineberry  (J. 
Amer.  Chem.  Soc .,  1922,  44,  1708 — 1709). — The  addition  of  am¬ 
monium  or  potassium  citrate  to  solutions  of  zirconyl  chloride  gives 
precipitates,  soluble  in  excess  of  ammonium  citrate,  which  may  be 
washed  free  from  ammonium  and  potassium  compounds.  The 
precipitates  are  therefore  not  double  citrates,  as  was  stated  by 
Harris  (A.,  1899,  i,  262).  Normal  zirconyl  citrate,  (Zr0)3(C6HB07)2, 
may  be  prepared  by  the  slow  addition  of  a  0*1  Jf -solution  of  citric 
acid  to  a  freshly  prepared  0 -Of- solution  of  zirconyl  chloride.  If 
the  zirconyl  chloride  is  boiled  before  precipitation,  the  basic 
compound,  3Zr0(0H)2(Zr0)3(C6H507)2,  is  obtained.  J.  F.  S. 

Clupanodonic  Acid.  M.  Tsujimoto  ( Chem .  Umschau ,  1922, 
29,  261 — 262). — The  highly  unsaturated  acid  to  which  the  peculiar 
odour  of  fish  oils  is  probably  due  has  the  formula  and 

not  C18H2802,  although  a  small  quantity  of  an  acid  having  the 
latter  formula  occurs  in  Japanese  sardine  oil.  Majima  and  Okada 
found  that  the  acids  obtained  by  the  debromination  of  the  ether- 
insoluble  bromides  from  Japanese  sardine  oil  gave  mainly  behenic 
acid  on  hydrogenation.  Clupanodonic  acid  has  been  obtained 
almost  pure  by  fractionating  the  methyl  esters  obtained  from  the 
highly  unsaturated  acids  from  Japanese  sardine  oil  by  the  lithium- 
salt-acetone  method.  It  is  a  pale  yellow  liquid  not  solidifying  at 
—50°,  and  thick,  like  vaseline,  at  —78°.  It  has  a  fishy  odour  and 
the  following  characters:  d\\  0*9398;  neutralisation  value,  172*5; 
iodine  value  (Wijs),  390  (theoretically  384*3);  ?J5,  1*5040.  The 
methyl  ester  has  d15,  0*9247  ;  b.  p.  222 °/5  mm. ;  ?i15,  1*4960.  Clu¬ 
panodonic  acid  is  one  of  the  most  widely  distributed  compounds 
in  nature,  occurring  in  the  oils  of  all  fresh-  and  salt-water  fish, 
reptiles,  and  amphibious  animals.  H.  C.  R. 

The  Oxidation  of  Hydrocarbons,  with  Special  Reference 
to  the  Production  of  Formaldehyde.  E.  W.  Blair  and  T. 
Sherlock  Wheeler  (J.  Soc .  Chem.  Ind .,  1922,  41,  303 — 310t). — 
The  limited  oxidation  of  ethylene  by  oxygen  at  high  temperatures 
in  presence  and  absence  of  a  catalyst  was  studied  with  the  object 
of  discovering  the  most  favourable  conditions  for  the  production 
and  possible  manufacture  of  formaldehyde.  The  conclusions  of 
Willstatter  and  Bommer  (A.,  1921,  i,  93)  were  confirmed,  and  to 
some  extent  amplified.  When  a  catalyst  (platinum  gauze)  was 
used,  even  when  the  temperature  was  so  low  and  the  time  of 
contact  so  short  that  a  reaction  was  barely  perceptible,  hydrogen 
and  carbon  monoxide  were  the  main  products.  Traces  of  form¬ 
aldehyde  were  detected,  however,  showing  that  the  course  of  the 
oxidation  is  the  same  as  in  absence  of  a  catalyst.  Extending 
Willstattcr’s  and  Bommer’s  experiments  without  a  catalyst,  it  was 
found  that  as  the  time  of  heating  at  any  given  temperature  decreased, 
the  ratio  of  acetaldehyde  to  formaldehyde  increased ;  the  percentage 
yield  of  aldehyde  on  ethylene  increased,  and  at  540°,  heating  for 
1*5  secs.,  no  carbon  monoxide  was  formed.  Decreasing  the  pro¬ 
portion  of  ethylene  in  the  mixed  gases  below  the  20%  used  by 
Willstatter  also  increased  the  yield  of  formaldehyde.  A  number 
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of  experiments  were  made  in  which  the  reacting  gases  were  con¬ 
tinuously  circulated,  and  a  yield  of  75%  theory  of  formaldehyde 
on  the  ethylene  consumed  was  obtained  at  575°  with  a  heating 
time  of  1  second,  starting  with  a  mixture  containing  19-4%  of 
ethylene  and  15-8%  of  oxygen.  It  was  not  found  possible  to  work 
with  mixtures  containing  less  than  14%  of  ethylene.  These  are 
inflammable,  the  ignition  temperature  being  546°.  Below  this 
temperature  the  reaction  is  very  slow  and  the  proportion  of 
acetaldehyde  formed  increases.  Ammonia  was  found  to  stabilise 
the  formaldehyde  as  formed,  by  combining  with  it  to  form  hexa¬ 
methylenetetramine ;  using  ammonia  in  the  mixed  gases,  it  was 
possible  to  isolate  some  formaldehyde  in  experiments  in  which  a 
catalyst  was  used.  Steam  also  had  a  stabilising  effect,  and  experi¬ 
ments  in  which  steam  was  used  showed  that  formaldehyde  is 
produced  even  when  inflammation  occurs.  Steam  and  ammonia 
have  also  a  protective  action  on  the  formic  acid  produced. 

The  frequent  occurrence  of  acetaldehyde  in  the  oxidation  pro¬ 
ducts,  particularly  when  the  reaction  is  slow,  favours  the  view  that 
it,  and  not  dihydroxy  ethylene,  is  the  chief  intermediate  product 
(cf.  Bone  and  Wheeler,  T.,  1904,  85,  1637).  On  the  hydroxylation 
theory,  the  scheme  CH3-CHO  — >  OH-CH2-CHO  — ^  2CH20  is 
quite  possible.  E.  H.  R. 

A  Solid  Water-soluble  Formaldehyde  Preparation.  Robert 
Cohn  (D.R.-P.  345145;  from  Chem.  Zentr .,  1922,  ii,  1007). — 
Calcium  lactate  is  dissolved  in  35%  formaldehyde  solution  at 
about  90°.  The  white,  crystalline  mass  obtained  on  cooling  con¬ 
tains  formaldehyde  in  the  unpolymerised  state  and  readily  soluble 
in  water.  The  product  contains  12 — 14%  of  formaldehyde.  It 
may  be  used  in  pharmaceutical  preparations.  G.  W.  R. 

Vapour  Pressure  of  Acetaldehyde.  Robert  Gilmour  (J. 
Soc .  Chem.  Ind.,  1922,  41,  293 — 294t). — The  author  has  determined 
the  boiling  point  of  acetaldehyde  corresponding  with  various 
pressures  ranging  from  100  mm.  to  1011  mm.  of  mercury,  employing 
the  method  devised  by  Wade  and  Merriman  (T.,  1911,  99,  984; 
1912,  101,  2438).  The  sample  of  acetaldehyde  was  synthesised 
from  acetylene  and  had  b.  p.  (constant  within  0-03°)  20*55°/771  mm. 
The  following  “  smoothed  ”  values  were  found  for  the  vapour 
pressure  in  mm.  of  mercury  at  the  respective  temperatures  :  27°, 
981;  25°,  911;  23°,  846;  21°,  786;  20°,  757 ;  19°,  729;  17°,  676; 
15°,  627;  13°,  580;  11°,  534;  9°,  490 ;  7°,  451 ;  5°,  414;  3°,  378; 
1°,  346;  0°,  331;  — 1°,  317;  —3°,  290;  -5°,  264;  -7°,  241 ; 

—  9°,  219;  -11°,  200;  -13°,  181;  -15°,  163;  -17°,  147; 

—  19°,  132;  —21°,  119;  —23°,  106.  The  following  values  for  the 

density  were  determined  :  dj  0-8058 ;  d™  0*7839.  The  value  of 
the  latent  heat  of  vaporisation  at  20°,  calculated  from  the  results 
by  the  method  of  Lewis  and  Weber  (J.  Ind .  Eng .  Chem .,  1922, 
14,  486),  was  132  cal.  per  gram.  The  corresponding  value  of 
Trouton’s  constant  is  19*8.  J.  S.  G.  T. 

The  Reverse  Pinacolin  Transformation.  Bertil  Nybergh 
(Hyllningsskrift  tillagnad  Ossian  Aschan ,  1920,  98 — 102). — When 
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heated  with  anhydrous  oxalic  acid,  pinacolyl  alcohol  yields  a 
neutral  ester,  m.  p.  24°,  b.  p.  130°/8  mm.,  252°/760  mm.,  df  0*9433, 
and  an  unstable  acid  ester.  When  heated  with  anhydrous  oxalic 
acid,  the  esters  yielded  a  distillate  of  which  fractions  had  b.  p.  65— 
69°,  df  0*6970,  nD  1*40451,  and  b.  p.  70—72°,  df  0*7072,  ?iD  1*41230, 
respectively,  an  ester,  b.  p.  125 — 127°,  of  unknown  constitution, 
and  an  unsaponifiable  product,  b.  p.  180 — 200°/8  mm.  Trans¬ 
formation  temperatures  were  determined  as  follows  :  (1)  pinacolyl 
alcohol  and  5  mols.  of  anhydrous  oxalic  acid,  105° ;  (2)  acid  oxalic 
acid  ester  (dissociation  temperature  133°)  and  4  mols.  of  oxalic 
acid,  105° ;  (3)  neutral  oxalic  acid  ester  and  4*5  mols.  of  oxalic 
acid,  no  transformation  even  at  135°.  Chemical  Abstracts. 

Permeability  of  the  Glomerulus  Membrane  for  Isomeric 
Sugars.  H.  J.  Hamburger  (Klin.  Woch .,  1922,  1,  418;  from 
Chem.  Zentr.,  1922,  i,  895). — Whilst  the  glomerulus  membrane 
is  impermeable  to  dextrose,  it  is  permeable  to  fructose,  mannose, 
and  Z-glucose.  Experiments  with  a  number  of  isomeric  sugars 
showed  that  in  some  cases  permeability  is  partial.  The  partial 
retention  of  d-galactose  is  held  to  be  due  to  its  occurrence  in  aqueous 
solution  in  two  forms,  one  of  which  is  retained  and  the  other  passed 
by  the  membrane.  Quantitative  separation  of  isomeric  sugars 
by  means  of  the  glomerulus  membrane  was  effected  in  the  case 
of  mixtures  of  dextrose  and  fructose  and  of  dextrose  and  lactose. 

G.  W.  R. 

The  Preparation  of  Laevulose.  T.  Swann  Harding  (J. 
Amer.  Chem.  Soc.y  1922,  44,  1765 — 1768). — A  solution  of  sucrose 
(2000  grams)  in  water  (6000  c.c.)  is  acidified  with  glacial  acetic 
acid  (2  c.c.)  and  treated  with  such  a  quantity  of  invertase  that 
hydrolysis  is  complete  in  about  eighteen  hours  at  20 — 30°,  the 
end  of  the  reaction  being  judged  by  the  initial  and  final  polari- 
meter  readings  of  the  solution.  A  few  grams  of  active  decolorising 
carbon  are  added,  and  the  solution  is  filtered.  The  clear,  colourless 
filtrate  is  immediately  concentrated  in  a  vacuum  to  a  syrup  of  about 
90 — 95%  total  solids,  care  being  taken  to  effect  the  operation  at 
as  low  a  temperature  as  is  possible  by  the  use  of  a  good  water  pump. 
The  thick  syrup  is  mixed  with  two  volumes  of  hot  glacial  acetic 
acid,  cooled,  seeded  with  dextrose,  and  allowed  to  crystallise  at 
15 — 20°  during  three  or  four  days.  The  dextrose  is  removed  and 
washed  thoroughly  with  glacial  acetic  acid ;  its  weight  should  be 
36 — 37*5%  of  that  of  the  sucrose  taken.  The  filtrate  is  diluted 
with  two  volumes  of  distilled  water  and  concentrated  to  a  thin 
syrup  in  a  vacuum  at  a  low  temperature.  The  resulting  thin  syrup 
is  again  diluted  with  water  and  subsequently  concentrated  at  a 
low  temperature  until  it  contains  about  90 — 95%  of  total  solids. 
The  final  syrup  is  mixed  with  an  equal  volume  of  hot  glacial  acetic 
acid,  the  mixture  cooled  somewhat,  seeded  with  laevulose,  and 
allowed  to  remain  at  15 — 20°,  crystallisation  being  usually  complete 
in  two  or  three  days.  The  crystals  are  removed  and  washed  with 
glacial  acetic  acid.  The  yield  of  crude  sugar  is  23*5 — 28%  of  the 

kk*  2 


1.  920 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


weight  of  sucrose  taken.  Further  purification  is  effected  by  dis¬ 
solving  the  crude  product  (400  grams)  in  boiling  ethyl  alcohol 
(75%,  200  c.c.),  adding  absolute  ethyl  alcohol  (300  c.c.)  and  de¬ 
colorising  with  active  carbon.  The  filtered  solution  is  diluted 
further  with  absolute  ethyl  alcohol  (100  c.c.),  seeded  with  lsevulose, 
and  allowed  to  crystallise  in  a  desiccator  at  the  atmospheric  tem¬ 
perature.  The  yield  is  75 — 80%  of  the  weight  of  crude  sugar 
taken.  Generally,  a  second  crystallisation  by  the  same  method  is 
necessary  for  the  production  of  a  pure  material.  H.  W. 

The  Action  of  Hydrogen  Peroxide  on  Pure  Solutions  of 
Dextrose,  Lsevulose,  Sucrose,  Lactose,  and  Maltose.  C.  W. 

Schonebaum  (Rec.  trav.  chim.,  1922,  41,  503 — 508). — Previous 
workers  on  this  subject  appear  to  have  obtained  contradictory 
results.  The  author  finds  that  hydrogen  peroxide  in  dilute  solution 
has  practically  no  action  on  sugars,  with  the  exception  of  sucrose, 
even  when  heated  at  70°.  At  this  temperature,  sucrose  undergoes 
partial  inversion;  this,  however,  does  not  occur  if  the  solution  is 
slightly  alkaline.  Sugars  are  decomposed  by  concentrated  solutions 
of  hydrogen  peroxide.  IT.  J.  E. 

Crystalline  Glucose-ammonia  and  tsoGlucosamine. 

Arthur  Robert  Ling  and  Dinshaw  Rattonji  Nanji  (T.,  1922, 
121,  1682—1688). 

Crystalline  Salts  of  some  Physiologically  Important  Sugar 
Phosphates.  C.  Neuberg  and  O.  Dalmer  (Biochem.  Z 1922, 
131,  188 — 192). — The  salts  of  the  phosphoric  esters  of  the  sugars 
prepared  hitherto  have  been  amorphous.  By  use  of  the  alkaloids, 
crystalline  salts  can  be  obtained.  The  following  are  described. 
Di-strychnine,  hexosemonophosphate  crystallises  with  5H20,  has  no 
characteristic  m.  p.,  and  gives  [a]y  —30*8°  in  50%  alcohol.  The 
barium  salt  regenerated  from  this  has  [a]JJ  +2-89°.  Di-brucine 
hexose-monophosphate  crystallises  with  9H20  and  decomposes  about 
160°.  It  has  [oc]0  — 26*85°  in  20%  alcohol.  The  cinchonidine  salt 
has  also  been  prepared.  Di-strychnine  hexose-diphosphate  crystal¬ 
lises  with  2HsO  and  has  [a]1,?  — 20*4°  in  65%  alcohol.  Di-strychnine 
sucrose-monophosphate  crystallises  with  6H20,  but  shows  no  rotation. 
It  is  prepared  from  Merck’s  calcium  saccharophosphate  (hesperonal- 
calcium).  H.  K. 

The  Inversion  of  Sucrose  by  Alkaline  Copper  Solution. 

L.  Maquenne  (Bull.  Soc.  chim.,  [iv],  1922,  31,  799 — 806;  cf.  A., 
1916,  ii,  56,  156,  and  202). — The  author  refers  to  his  previous  work 
on  this  subject  and  points  out  that  Canals  (this  vol.,  ii,  592)  has 
obtained  incorrect  results  in  ignoring  this  work.  He  repeats,  with 
examples,  the  details  of  the  method  and  technique  developed  by 
him.  H.  J.  E. 

The  Constitution  of  the  Disaccharides.  VI.  The  Biose 
of  Amygdalin.  Walter  Norman  Haworth  and  Grace 
Cumming  Leitch  (T.,  1922,  121,  1921 — 1929). 
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The  Action  o!  Ozone  on  Pure  Solutions  o!  Maltose.  C.  W. 

Schonebaum  (Rec.  trav .  chim.,  1922,  41,  501 — 502;  cf.  this  vol., 
i,  223,  717). — Three  hours’  ozonisation  of  a  5%  solution  of  maltose 
effects  no  decomposition  even  at  70°;  in  OTA-acid  solution,  no 
change  occurs  at  the  ordinary  temperature,  but  rapid  inversion 
takes  place  at  70°.  In  OTA-alkali  solution,  about  35%  of  the 
sugar  is  decomposed  at  the  ordinary  temperature,  whilst  at  70° 
it  is  rapidly  destroyed,  although  complete  decomposition  requires 
considerable  time.  The  products  are  similar  to  those  in  the  other 
cases  which  have  been  studied,  namely,  water  and  carbon  dioxide, 
with  formic  acid  as  an  intermediate  substance.  H.  J.  E. 

Pentosans.  Emil  He  user  (J.  pr.  Chem .,  1922,  [ii],  104, 
80). — A  reference  to  a  paper  of  Salkowski  (this  vol.,  i,  323)  bearing 
on  the  author’s  work  (cf.  this  vol.,  i,  113).  W.  O.  K. 

Combination  of  Iodine  and  Starch.  I.  Hans  von  Euler 
and  Stig  Bergman  (Kolloid  Z.,  1922,  31,  81 — 89). — With  the 
object  of  ascertaining  the  nature  of  the  blue  substance  formed 
between  soluble  starch  and  iodine,  the  authors  have  carried  out  a 
number  ^  of  partition  experiments  between  a  benzene  solution  of 
iodine  and  water,  potassium  iodide  solution,  1%  soluble  starch 
solution,  and  starch  solution  containing  various  amounts  of  potass¬ 
ium  iodide,  respectively,  at  6°,  15°,  and  30°.  It  is  shown  that 
aqueous  solutions  of  soluble  starch  dissolve  more  iodine  than  pure 
water  and  that  the  solubility  of  iodine  in  starch  solutions  con¬ 
taining  potassium  iodide  is  greater  than  the  sum  of  the  solubilities 
in  starch  solution  and  an  aqueous  solution  of  potassium  iodide. 
That  is,  the  power  of  starch  to  take  up  iodine  is  increased  by  the 
presence  of  potassium  iodide.  The  absorption  spectra  of  starch 
solution,  starch  iodide  solution,  and  mixtures  of  these  two  respec¬ 
tively  with  various  amounts  of  potassium  iodide  have  been  measured. 
The  results  show  that  there  is  a  considerable  displacement  of  the 
absorption  of  starch  iodide  by  potassium  iodide.  The  absorption 
is  increased  in  the  blue  region  by  the  addition  of  potassium  iodide, 
and  thereby  the  solution  takes  on  a  red  colour.  J.  F.  S. 

Combination  of  Iodine  and  Starch.  II.  Hans  von  Euler 
and  Sture  Landergren  (Kolloid  Z.,  1922,  31,  89 — 90;  cf.  pre¬ 
ceding  abstract). — The  partition  of  iodine  between  starch  solutions 
and  a  toluene  solution  of  iodine  has  been  investigated  with  the 
object  of  ascertaining  the  influence  of  the  quantity  of  starch  on 
the  amount  of  iodine  taken  up  by  the  starch.  In  all  cases,  soluble 
starch  was  employed.  The  results  show  that  in  solutions  of  varying 
concentrations  of  starch  (0*27 — 1*9%)  and  constant  concentration 
of  potassium  iodide  (0-001A)  the  amount  of  iodine  extracted  from 
toluene  solutions  of  iodine  (1 — 8  gram  per  100  c.c.  of  toluene)  does 
not  increase  with  increasing  concentration  of  starch.  J.  F.  S. 

Plant  Colloids.  XIII.  Synthetic  Amylo-phosphoric 
Acids.  M.  Samec  and  Anka  Mayer  [Roll.  Chem.  Beihefte ,  1922, 
16,  89 — 98). — It  is  shown  that  when  the  erythroamy loses  from 
the  starch  grains  are  esterified  with  phosphoric  acid,  a  product 


i.  922 


AB  STB  ACTS  OF  CHEMICAL  PAPERS. 


which  corresponds  in  all  points  with  amylopectin  is  obtained.  By 
a  similar  treatment,  the  amyloamyloses  are  converted  into  a  jelly¬ 
forming  substance  analogous  to  amylopectin.  The  iodine  colour 
of  these  phosphorus-containing  substances  is  the  same  as  that  of 
the  starting  materials,  provided  that  during  the  esterification  no 
fundamental  change  of  the  basal  substance  has  taken  place.  The 
power  of  colouring  with  iodine  is  therefore  to  a  large  extent  in¬ 
dependent  of  the  degree  of  hydration  and  the  degree  of  association 
of  the  substance.  The  contradictory  statements  regarding  the 
iodine  colour  of  amylopectin  are  brought  into  line,  and  it  is  shown 
that  a  comparison  of  the  phosphorus- containing  starch  hydrocarbons 
furnishes  information  with  respect  to  the  formation  of  jellies. 

J.  F.  S. 

Chemistry  of  the  Manufacture  of  Artificial  Silk.  K.  Hess 
(Textilber.  Wiss.  Ind.  Handel ,  1922,  3,  41 — 46;  from  Chem.  Zentr., 
1922,  i,  738—739). — In  the  dissolution  of  cellulose  by  copper 
oxide-ammonia,  the  cellulose  is  supposed  to  be  depolymerised  to 
a  simpler  compound  which  combines  with  copper.  On  precipit¬ 
ation,  the  copper  forms  a  normal  salt,  whilst  the  cellulose  con¬ 
stituent  polymerises  by  virtue  of  its  residual  affinity.  By  the 
action  on  cotton  of  acetyl  chloride  saturated  with  hydrogen  chloride, 
the  acetyl  compound  of  a  depolymerisation  product  of  cellulose 
is  obtained.  It  is  probable  that  two  molecules  of  this  are  com¬ 
bined  in  the  cellulose  molecule.  A  constitutional  formula  for 
cellulose  is  given.  G.  W.  R. 

Saccharification  of  Cellulose.  P.  P.  Budnikov  and  P.  V. 
Zolotarev  (Bull.  Inst.  Polyt.  Ivanovo-Voznesensk ,  1921,  4,  119 — 
128). — When  dry  filter-paper  is  saccharified  by  treating  it  with 
cold  72%  sulphuric  acid,  then  diluting  the  transparent  solution 
obtained  until  it  contains  only  3%  of  acid,  and  heating  this  in  an 
autoclave  at  120°  for  two  hours,  the  percentage  of  dextrose  in  the 
resulting  liquid  does  not  exceed  0*6.  The  concentration  of  the 
sugar  may,  however,  be  increased  by  diluting  the  strongly  acid 
solution,  not  with  water,  but  with  dextrose  solution  previously 
obtained  in  the  same  way  and  freed  from  sulphuric  acid.  When  a 
solution  containing  1%  of  dextrose  and  3%  of  sulphuric  acid  is 
introduced  into  the  cathode  chamber  of  an  electrolytic  cell  and  the 
anode  chamber,  separated  by  means  of  a  porous  pot,  is  charged 
with  water  acidified  with  sulphuric  acid,  electrolysis  should  result 
in  the  collection  of  all  the  acid  in  the  anode  chamber;  with  a 
suitable  porous  pot,  as  much  as  91-5%  of  the  acid  was  separated 
by  this  method.  T.  H.  P. 

Cellulose  Nitrate.  A.  Angeli  (Z.  ges.  Schiess.  u.  Sprengstojfw ., 
1922,  17,  113 — 115). — The  action  of  pyridine  on  collodion -cotton 
(12%  nitrogen)  was  studied  with  the  object  of  elucidating  the 
changes  undergone  by  the  basic  organic  stabilisers  usually  added 
to  cellulose  nitrate  and  glyceryl  nitrate  powders.  The  nitro- 
potton  was  extraordinarily  easily  gelatinised  by  the  pyridine, 
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forming  a  very  viscous  liquid,  which,  however,  rapidly  lost  its 
viscosity  and  in  a  few  days  had  the  appearance  of  ordinary  pyridine. 
On  adding  water  to  the  solution,  a  white,  resinous  mass  was  pre¬ 
cipitated,  which  tenaciously  retained  the  odour  of  pyridine  even 
after  solution  in  sulphuric  acid.  The  white  powder  obtained  com¬ 
prised  80%  of  the  original  nitro-cotton,  was  easily  soluble  in  acetic 
acid,  soluble  in  alcohol,  but  almost  insoluble  in  ether  and  in  benzene. 
The  substance  burnt  much  more  slowly  than  the  original  nitro- 
cotton.  Its  nitrogen  content  varied  between  9%  and  10%,  and  it 
was  similar  to  the  product  obtained  by  Berl  and  Fodor  (A.,  1911,  i, 
264)  by  the  action  of  alkali  hydroxides  or  carbonates  on  very  dilute 
solutions  of  cellulose  nitrate  in  alcohol  and  ether.  When  heated 
in  a  glass  tube,  the  substance  began  to  go  brown  at  165°,  and 
became  almost  black  at  250°.  An  alcoholic  solution  of  the  sub¬ 
stance  when  poured  into  water  gave  a  very  stable,  opalescent, 
colloidal  solution,  which  was  coagulated  by  sodium  chloride,  am¬ 
monium  sulphate,  or  gelatin,  but  gave  no  precipitate  with  aqueous 
tannin.  With  benzene  and  sulphuric  acid,  nitrobenzene  vras 
produced,  whilst  sulphuric  acid  and  mercury  caused  an  evolution 
of  nitrogen  tetroxide.  A  small  quantity  of  the  solution  poured 
on  to  a  test-paper  saturated  with  dimethylaminoazobenzene  gave 
after  a  short  time  an  intense  red  colour.  The  colloidal  solution  is 
insoluble  in  ammonia,  but  easily  soluble  in  alkali  hydroxides,  the 
solution  giving  a  voluminous  white  precipitate  with  acids.  Am- 
moniacal  silver  nitrate  is  reduced  by  the  colloidal  solution,  but 
Fehling’s  solution  is  almost  unaffected.  The  substance  reacts 
readily  writh  phenylhydrazine.  The  development  of  acidity  is 
ascribed  either  to  the  volatilisation  of  the  pyridine  or  to  hydrolysis 
of  a  pyridine  salt.  H.  C.  R. 

Copper  Salts  of  Aminosulphonic  Acids.  Marcel  Delepine 
and  Rene  Demars  (Bull.  Sci.  Pharmacol .,  1922,  29,  14 — 20 ;  from 
Chem.  Zentr .,  1922,  i,  634). — An  investigation  of  the  formation  of 
complex  salts  of  copper  wdth  amino-acids.  Dimethylamino- 
sulphonic  acid  forms  a  simple  copper  salt,  [Me2N*S03]3HCu,5H20, 
light  blue  crystals.  The  nickel  salt,  [Me2N*S03]2Ni,  forms  small, 
bluish -green  crystals,  m.  p.  128 — 129°.  Neither  of  these  is  a 
complex  salt.  The  acid  potassium  hydrogen  salt  of  aminomethane- 
disulphonic  acid  gives  a  copper  salt,  [NH2*CH(S03K)*S03]2Cu, 
of  deeper  blue  colour  than  copper  sulphate  but  of  lighter  blue  than 
copper  salts  of  a-amino-acids.  The  nickel  salt  is  pale  blue.  Among 
the  p- amino- acids,  taurine  has  no  action  on  cuprous  oxide.  Phenyl- 
taurine  dissolves  cuprous  oxide,  giving  a  greenish-blue  colour 
which  soon  changes  to  red  and  brown.  Phenylmethyltaurine  and 
phenylethyltaurine,  also,  do  not  give  copper  salts  of  constant 
composition.  G.  W.  R. 

Syntheses  of  Alkylidenecyanoacetic  Acids  and  of  Sub¬ 
stituted  Succinic  Acids.  I.  Acids  containing  Aromatic 
Residues.  Arthur  Lapworth  and  John  Alexander  McRae 
(T..  1922,  121,  1699—1712), 
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The  Preparation  of  Methylguanidine,  and  of  pp-Dimethyl- 
guanidine  by  the  Interaction  of  Dicyanodiamide,  and  Methyl- 
ammonium  and  Dimethylammonium  Chlorides  Respectively. 

Emil  Alphonse  Werner  and  James  Bell  (T.,  1922,  121,  1790 — 
1794). 

The  Formation  of  Bromine  Derivatives  of  Carbon  Com¬ 
pounds  without  the  Production  of  Hydrogen  Bromide. 

Biraj  Mohan  Gupta  and  Jocelyn  Field  Thorpe  (T.,  1922, 
121,  1896 — 1904). 

Butenonitriles.  II.  P.  Bruylants  (Bull.  Soc.  chim .  Belg .,  1922, 
31,  225 — 230 ;  cf.  this  vol.,  i,  817).— Vinylacetonitrile  reacts  readily 
with  alcohols,  yielding  p-alkoxybutyronitriles,  when  a  trace  of 
the  corresponding  sodium  alkoxide  is  present.  In  the  case  of  the 
lower  alcohols,  the  yield  is  diminished  by  reason  of  the  polymerisation 
of  the  nitrile.  The  additive  products,  of  the  general  formula 
OR*CHMe*CH2*CN,  are  colourless  liquids  of  pleasant  odour ;  the 
following  have  been  prepared  :  $-methoxybutyronitrile ,  b.  p.  169 — 
170°/759  mm.;  df,  0-91643;  Tiga,  1-40664;  Tig,  1-40938; 
1*41363;  $-ethoxybutyronitrile ,  b.  p.  175-5 — 176-5°/764-7  mm.; 
df,  0-89164;  Tiga,  1-40814;  Tig,  1-41076;  n$fi,  1-41537;  $-propoxy- 
butyronitrile,  b.  p.  192 — 193°/766-5  mm.;  df,  0-88312;  Tiga, 
1-41183;  Tig,  1-41443;  Tig^,  1-41908;  fi-isopropoxybutyronitrile , 
b.  p.  182—1837764-2  mm.;  df,  0-87408;  nga,  1-40994;  Tig, 
1-41235;  Tig^,  1-41759;  (3- allyloxybutyronitrile ,  b.  p.  196 — 198°/768 
mm.;  df,  0-90165;  nga,  1-42176;  Tig,  1-42441;  1-42935; 

$-butoxybutyronitrile,  b.  p.  209-5 — 210-5°/757-5  mm.;  df,  0-87785; 
T?ga,  1-41765;  Tig,  1-41961;  Tig^,  1-42474;  p-iso butoxybutyronitrile, 
b.  p.  201—201-57763-5  mm.;  df,  0-86876;  wga,  1-43123;  Tig, 

1  -41573  ;  Tig^,  1  -42073.  An  attempt  to  prepare  the  phenol  derivative 
was  not  successful,  leading  to  the  formation  of  a  mixture  of  the 
two  crotononitriles  from  the  vinylacetonitrile ;  the  author  states 
that  this  is  due  to  the  formation  of  an  additive  product  and  its 
subsequent  decomposition.  The  action  of  concentrated  sulphuric 
acid  on  the  nitrile  results  in  the  formation  of  isocrotonic  acid,  and 
the  mechanism  of  the  reaction  is  discussed.  H.  J.  E. 

Optically  Active  Diazo-compounds.  II.  H.  M.  Chiles 
and  W.  A.  Noyes  ( J .  Amer.  Chem.  Soc.,  1922,  44,  1798 — 1810). — 
In  a  previous  communication  (Marvel  and  Noyes,  A.,  1921,  i,  15), 
an  account  has  been  given  of  unsuccessful  experiments  under¬ 
taken  in  the  hope  of  preparing  optically  active  aliphatic  diazo- 
compounds  in  which  the  only  asymmetric  carbon  atom  is  combined 
with  the  two  nitrogen  atoms.  Subsequently,  Levene  and  Mikeska 
(A.,  1921,  i,  233)  have  described  optically  active  ethyl  diazosuc¬ 
cinate.  Six  such  active  compounds  have  now  been  prepared. 
The  failure  of  former  experiments  is  due  to  the  fact  that  such 
compounds  racemise  very  easily;  it  is  necessary  to  carry  through 
all  operations  very  carefully  and  to  distil  the  compounds  under  a 
very  low  pressure. 

Ethyl  d-glutamate  hydrochloride ,  m.  p.  96—98°,  is  dissolved  in 
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water  and  the  solution  is  mixed  with  sodium  acetate,  sodium 
nitrite,  and  ether  and  diazotised  at  —10°  by  the  gradual  addition 
of  sulphuric  or  acetic  acid.  The  product,  which  is  a  mixture  of 
the  corresponding  diazo-  and  hydroxy-esters,  is  treated  with  a 
quantity  of  sodium  methoxide  dissolved  in  ether  and  methyl 
alcohol  sufficient  to  unite  with  the  hydroxy -ester,  and  the  diazo¬ 
ester  is  subsequently  distilled  under  greatly  diminished  pressure. 
As  thus  obtained,  ethyl  a-diazoglutarate  has  b.  p.  92 — 93°/0*l 
mm.,  [a]D  +0-87°  to  +1-68°.  Hydrolysis  of  the  optically 
active  ester  by  dilute  sulphuric  acid  gives  an  optically  active 
product  which  is  probably  a  mixture  of  ethyl  glutaconate  and  ethyl 
5-ketotetrahydrofuran-2-carboxylate.  Saponification  of  the  pro¬ 
ducts  of  the  hydrolysis  of  the  diazo-ester  yields  an  optically  active 
sodium  salt  which  rotates  in  the  same  direction  as  the  original 
amino- acid.  When  the  sodium  salt  is  acidified  and  the  mixture 
extracted  with  ether,  the  ethereal  extract  is  optically  active  in  the 
same  sense  as  the  original  amino-acid.  Ethyl  d-diazoglutarate  is 
reduced  by  aluminium  amalgam  in  the  presence  of  moist  ether 
and  the  product  is  hydrolysed  by  acid  to  glutamic  acid,  the  rotation 
of  which  is  about  13%  of  that  of  the  pure  substance. 

Ethyl  d-glutamate  is  converted  at  160 — 170°/20  mm.  into  ethyl 
5-pyrrolidone-2-carboxylate,  m.  p.  54°  after  softening  at  49 — 50°, 
[a]D  —2*45°  in  aqueous  solution  (cf.  Fischer  and  Boehner,  A., 
1911,  i,  485). 

Methyl  d-glutamate  hydrochloride ,  which  could  not  be  caused 
to  solidify,  is  converted  in  a  similar  manner  into  methyl  oi-diazo- 
glutarate,  b.  p.  86 — 87°/0-5  mm.,  85 — 86°/0-4  mm.,  82 — 83°/0-2  mm., 
df  1*185,  nf  1*4753,  Mil  +0*89°. 

iso  Propyl  d-glutamate,  a  colourless,  viscous  liquid,  b.  p.  115 — * 
11770*15  mm.,  df  1*023,  nf  1*4402,  Ho  +5*08°  (the  hydro¬ 
chloride  is  non- crystalline)  is  transformed  by  nitrous  acid  into 
iso propyl  oL-diazoglutarate ,  [a]D  +1*24°,  which  could  not  be  distilled 
without  decomposition ;  the  crude  material  is  hydrolysed  by 
sulphuric  acid  (20%)  to  iso propyl  ai-hy  dr  oxy glutarate,  rif  1*4440, 
Md  +1*12°  in  ethereal  solution. 

An  attempt  to  prepare  w-butyl  d-glutamate  resulted  in  the 
production  of  n-butyl  5-pyrrolidone-2-carboxylate,  a  colourless  liquid, 
b.  p.  151—15370*2  mm.,  df  1*1101,  rif  1*4773,  [ocjg  -12*39°. 

Ethyl  Z-aspartate  hydrochloride,  m.  p.  95°,  is  converted  by 
nitrous  acid  into  ethyl  a -diazosuccinate,  b.  p.  77 — 78°/0*l  ram., 
df  1*139,  nf  1*4620,  [a]g  —1*23°.  When  hydrolysed  with  dilute 
sulphuric  acid,  it  gives  a  product  which  has  Mif  — 0*98°  in  ethereal 
solution. 

Ethyl  Z-a-amino-w-hexoate  hydrochloride  (cf.  Noyes  and  Marvel, 
loc.  cit.)  is  converted  into  ethyl  \-ol- diazo -n-hexoate,  b.  p.  54 — 55°/0*35 
mm.,  7i j)  1*4543,  df  0*974,  [ajg  —1*92°  when  dissolved  in  anhydrous 
ether.  When  hydrolysed  with  dilute  sulphuric  acid,  it  gives  a 
lsevorotatory  product  from  which  a  laevorotatory  sodium  salt  is 
obtained  after  treatment  with  sodium  hydroxide.  The  aqueous 
solution  of  the  latter,  when  acidified  and  extracted  with  ether, 
yields  a  laevorotatory  ethereal  extract,  Ethyl  d-<x,-diazo-n-hexoate , 
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b.  p.  54— 5570-35  mm.,  df  0-97,  iv g  1-453,  [a]g  +1*84°  in  dry 
ethereal  solution,  is  prepared  similarly  from  ethyl  c?-a-amino- 
w-hexoate  hydrochloride. 

Ethyl  GL-diazoisohexoate ,  prepared  from  ethyl  ^a-aminoisohexoate 
hydrochloride,  has  b.  p.  49 — 50°/0-50  mm.,  df  0*961,  nfi  1-4333, 
[a]ff  —1-52°  in  ethereal  solution. 

The  production  of  partly  active  hydroxy -esters  by  the  treat¬ 
ment  of  diazo-esters  with  dilute  acids  together  with  the  formation 
of  partly  active  amino-esters  by  their  reduction  may  indicate  the 
existence  of  two  forms  of  diazo-ester,  possibly  corresponding  with 
the  compounds  indicated  by  the  Curtius  and  Angeli-Thiele  formulae, 
respectively. 

It  seems  impossible  to  reconcile  the  Curtius  formula  for  active 
diazo-esters  with  the  ideas  of  atomic  structure  and  of  non-polar 
valency  proposed  by  Lewis  and  Langmuir.  The  Angeli-Thiele 
formula  may  be  reconciled  with  these  theories  if  it  is  assumed  that 
the  polar  valency  between  an  ammonium  group  and  another  atom 
is  a  definite  bond  located  in  a  fixed  position  in  the  compound  (cf. 
Noyes  and  Potter,  A.,  1915,  i,  79).  H.  W. 

The  p-Chlorovinylarsines.  Frederick  George  Mann  and 
William  Jackson  Pope  (T.,  1922,  121,  1754 — 1759). 

Manufacture  of  Allylarsinic  Acid.  F.  Hoffmann -La  Roche 
&  Co.  (Brit.  Pat.  167157). — Allylarsinic  acid ,  C3H5*AsO(OH)2, 
colourless  needles  or  coarse  prisms,  m.  p.  129 — 130°,  is  prepared 
by  treating  tertiary  alkali  arsenites  in  aqueous  solution  and  in 
the  presence  of  an  excess  of  alkali  with  allyl  haloids.  The  silver 
salt,  sodium  hydrogen  salt  (+aq),  colourless,  lustrous  tablets  which 
partly  melt  at  87 — 88°,  the  hygroscopic  disodium  salt,  and  the 
insoluble  zinc ,  lead,  copper,  cobalt,  and  iron  salts  are  described.  The 
acid  is  not  precipitated  by  the  addition  of  magnesia  mixture  or 
calcium  chloride  to  its  cold  ammoniacal  solution,  but,  on  being 
heated  with  these  reagents,  it  precipitates  a  white  magnesium  or 
calcium  salt.  H.  W. 

isoPropylstannonic.  Acid  and  its  Derivatives.  John 
Gerald  Frederick  Druce  (T.,  1922,  121,  1859 — 1863). 

Preparation  of  ct/cloPropane  in  a  Pure  Condition.  Max 

Trautz  and  Karl  Winkler  (J.  pr.  Chem.,  1922,  [ii],  104,  37 — 
43). — ci/rioPropane  is  conveniently  prepared  by  the  reduction  of 
trimethylene  bromide  in  amyl  alcohol  by  zinc  dust  at  100 — 115°. 
The  gas  evolved  is  fractionated  at  a  low  temperature  in  an  apparatus 
which  is  described,  and  pure  cyclopropane  obtained  with  the  following 
constants:  vapour  density,  1-45 — 1*49;  d4“79  of  liquid,  0*720; 
m.  p.  -127°;  b.  p.  -34-5°/750  mm.;  nRe  1*000977. 

W.  O.  K. 

Problems  of  Organic  Chemistry.  I.  The  Velocity  of 
Ring  Fission  in  Gases.  Isomerisation  of  ct/cloPropane. 

Max  Trautz  and  Karl  Winkler  (J.  pr.  Chem.,  1922,  [ii],  104, 
53 — 79), — As  no  case  of  intermolecular  change  in  a  gas  has  so  far 
been  studied  kinetically,  measurements  have  been  made  of  the 
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reversible  reaction,  propylene  cyclopropane.  The  mixture  re¬ 
sulting  by  passing  pure  cyclopropane  or  propylene  through  a  tube 
at  a  definite  temperature  of  about  600°  or  700°  is  analysed  by 
finding  the  density  of  the  product  in  the  liquid  state  at  — 79° 
(cf.  this  vol.,  i,  909).  The  result  has  to  be  corrected  for  the 
polymerised  material  also  formed.  The  equilibrium  mixture  con¬ 
sists  very  largely  of  propylene.  The  isomerisation  of  cyclopropane 
to  propylene  is  unimolecular,  and  its  speed  is  influenced  by  the 
shape  of  the  vessel  and  the  material  of  which  it  is  made,  although 
these  effects  decrease  in  magnitude  with  rise  of  temperature.  The 
heat  of  the  reaction  at  550 — 650°  is  calculated  to  be  63900  cal.  At 
higher  temperatures  the  reaction  proceeds  further  and  carbon, 
methane,  and  hydrogen  are  formed  from  propylene.  W.  O.  K. 

Application  of  the  Octet  Theory  to  Single  Ring  Aromatic 
Compounds.  Ernest  C.  Crocker  (J.  Amer.  Chem.  Soc.f  1922, 
44,  1618 — 1630). — A  theoretical  paper  in  wfliich  the  Lewfls-Langmuir 
octet  theory  is  considered  as  undergoing  evolution,  in  that  the 
original  cubical  octet  has  given  way  in  certain  cases  to  that  of  an 
octet  which  consists  of  four  pairs  of  electrons  arranged  as  are  the 
points  of  a  tetrahedron.  The  pairing  tendency  of  electrons  is 
considered  as  possibly  due  to  the  presence  of  magnetic  properties 
in  the  electrons  (magnetons).  The  Kekule,  Dewar,  and  centric 
formulae  of  benzene  are  expressed  in  octet  nomenclature  and  are 
considered  as  unstable  forms.  A  stable  arrangement  is  deduced 
and  shown  to  be  applicable,  not  only  to  benzene,  but  also  to  other 
aromatic  compounds.  In  this  arrangement,  there  is  a  ring  of  six 
carbon  atoms,  each  singly  linked  to  its  neighbour  on  either  side 
and  to  hydrogen.  The  remaining  six  electrons  are  situated  between 
the  carbon  atoms  in  the  plane  of  the  ring,  thus  forming  an  octet 
for  each  carbon  atom.  These  six  “  aromatic  ”  electrons  are  con¬ 
sidered  as  being  in  stable  equilibrium  only  when  paired  up  near 
carbon  atoms  1,  3,  and  5,  or  2,  4,  and  6  (or  oscillating  between 
these  forms  in  benzene  itself  or  in  derivatives  containing  six  identical 
substituents).  Substituents  on  the  carbons  are  considered  as 
favouring  the  retention  of  one  or  other  grouping  of  electrons, 
according  to  their  electrical  action  on  the  adjacent  or  very  near 
electrons,  resulting  in  ortho,  meta,  or  para  patterns.  Substituents 
with  more  than  five  kernel  charges  on  the  octet  joining  the  ring 
plus  its  attached  hydrogens  are  indicated  as  favouring  the  ortho 
and  para  patterns  (as  in  toluene  and  chlorobenzene),  and  those 
with  five  or  less  charges  as  favouring  the  meta  pattern  (as  in  nitro¬ 
benzene  and  benzaldehyde).  Substitution  is  considered  as  possible 
only  when  the  hydrogens  are  lightly  held  (“  open  ”  positions  of 
the  adjacent  aromatic  electrons).  The  influence  of  these  electrons 
is  to  “  open  ”  or  “  close  ”  positions  according  to  their  attractive 
action  on  the  hydrogen  kernels.  The  relative  ease  of  substitution 
into  the  various  substituted  benzenes  is  treated  as  a  result  of 
polarity  considerations,  which  are  developed  as  an  essential  conse¬ 
quence  of  the  octet  theory,  and  an  addition  to  the  above-mentioned 
aromatic  structural  considerations,  Preference  for  substitution 
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in  ortho-  or  para-positions  is  treated  in  like  manner.  Pyridine, 
thiophen,  furan,  and  pyrrole  are  treated  similarly  and  afford  striking 
confirmations  of  the  postulated  structure  in  their  behaviour. 
Addition  of  any  kind  is  shown  to  be  inconsistent  with  the  retention 
of  the  aromatic  structure  in  the  remainder  of  the  ring.  J.  F.  S. 

Conjugation  and  the  Structure  of  Benzene.  Maurice  L. 
Huggins  (J.  Amer.  Chem.  Soc .,  1922,  44,  1607 — 1617). — A  theo¬ 
retical  paper,  in  which  on  the  basis  of  an  assumed  maximum  in 
the  force-distance  curves,  representing  the  repulsion  between 
electrons,  the  probable  mechanisms  of  the  simplest  types  of  organic 
reactions  are  given  and  explained.  As  intermediary  steps  in  these 
reactions,  bonds  of  three  or  four  or  more  electrons  surrounded  by 
three,  four,  or  more  atomic  nuclei  are  assumed.  The  reactivity  of 
double  and  triple  bonds  is  explained  on  this  point  of  view.  Con¬ 
jugation  is  briefly  considered  and  the  structure  of  typical  com¬ 
pounds  given,  some  of  these  being  similar  to  those  put  forward  by 
Erlenmeyer.  The  relationship  of  keto-enol  tautomerism  to  con¬ 
jugation  is  also  discussed.  When  this  idea  of  conjugation  is  applied 
to  benzene,  a  formula  of  the  centroid  type,  as  proposed  by  Korner, 
is  obtained.  The  evidence  for  and  against  this  structure  is  briefly 
considered.  It  is  shown  that  the  objections  raised  against  it  are 
all  invalid  or  inconclusive.  On  the  other  hand,  the  known  properties 
of  benzene  and  its  derivatives  are  very  adequately  represented  by 
their  centroid  structures.  Further,  recent  evidence  from  crystal 
structures  proves  that  this  benzene  structure  is  the  correct  one. 

J.  F.  S. 

Oxidation  of  o-Toluenesulphonamide.  A.  V.  Pamfilov 
(Bull.  Inst.  Polyt.  Ivanovo-Voznesensk,  1921,  4,  167 — 168). — In 
the  oxidation  of  o-toluenesulphonamide  to  o-benzoicsulphinide 
(“  saccharin  ”)  by  means  of  potassium  permanganate,  the  yield 
obtained  is  increased  by  10 — 15%  and  the  proportion  of  per¬ 
manganate  required  diminished  by  nearly  50%  if  the  alkali  salt 
of  the  sulphonamide  is  used  instead  of  the  free  sulphonamide. 
Electrolytic  oxidation  of  the  sulphonamide  (Chemische  Fabrik 
vormals  von  Heyden,  D.R.-P.  85491),  like  that  of  p-toluenesulphonic 
acid  (Sebor,  A.,  1903,  i,  554),  gives  unsatisfactory  results. 

T.  H.  P. 

The  Formation  of  Derivatives  of  Tetrahydronaphthalene 
from  7-Phenyl  Fatty  Acids.  II.  Arnold  Stevenson  and 
Jocelyn  Field  Thorpe  (T.,  1922,  121,  1717 — 1722). 

Absorption  of  Ultra-violet  Rays  by  Naphthalene.  Victor 
Henri  and  Pierre  Steiner  (Compt.  rend.,  1922,  175,  421 — 423). 
— A  quantitative  measurement  of  the  absorption  of  solutions  of 
naphthalene  in  hexane,  ethyl  ether,  alcohol,  and  water  reveals 
seventeen  bands  between  A— 3207  and  A =2563  and  one  band  in 
the  extreme  ultra-violet  at  A=2209.  The  absorption  curve  of 
naphthalene  is  displaced  towards  the  red  with  respect  to  that  of 
benzene,  and  its  absorption  is  more  than  ten  times  as  strong  as 
that  of  benzene.  The  frequencies  of  the  naphthalene  bands  present 
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a  double  periodicity  which  corresponds  with  the  fundamental 
intervals  a=921  and  6=159.  The  influence  of  the  solvent  on  the 
spectrum  of  naphthalene  is  the  same  as  in  the  case  of  benzene. 

W.  G. 

Triphenylmethyl.  XXX.  Diphenyl- p-naphthylmethyl  and 
the  Colour  of  Free  Radicles.  M.  Gomberg  and  F.  W.  Sullivan, 
jun.  (J.  Amer .  Chem.  Soc .,  1922,  44,  1810 — 1833). — Diphenyl- 
j3-naphthylmethyl  has  been  isolated  in  the  crystalline  state.  The 
conductivity  of  the  free  radicle  has  been  examined  in  sulphur 
dioxide  and  the  conductivities  of  the  chlorides  and  bromides  of 
triphenylmethyl,  diphenyl- a-naphthylmethyl,  and  diphenyl-  (3-naph- 
thylmethyl  have  been  determined  in  both  sulphur  dioxide  and 
hydrogen  cyanide.  The  results  show  that  the  property  of  electro¬ 
lytic  dissociation  is  general  for  this  class  of  compound.  The 
bromides  give  strongly  conducting  solutions  with  but  little  difference 
between  the  conductivities  of  the  individuals.  The  chlorides  are 
not  such  good  conductors,  and  there  is  a  variation  among  them. 
The  conductivities  of  the  chlorides  are  related  in  the  same  way 
as  the  dissociation  of  the  corresponding  free  radicles,  the  order  of 
diminishing  conductivity  being,  diphenyl- a-naphthylmethyl  chloride, 
diphenyl- p-naphthylmethyl  chloride,  and  triphenylmethyl  chloride. 
The  latter  has  a  large  negative  temperature  coefficient  of  con¬ 
ductivity.  The  same  relationship  holds  for  the  free  radicles ; 
diphenyl -p-naphthylmethyl  is  a  better  conductor  than  triphenyl¬ 
methyl.  The  conductivity  of  the  triarylmethyl  haloids  in  hydro¬ 
cyanic  acid  is  uniformly  greater  than  in  sulphur  dioxide.  The 
bromides  show  molecular  conductivities  comparable  to  that  of  an 
aqueous  solution  of  potassium  hydroxide,  or  about  twice  the  con¬ 
ductivity  of  the  alkali  haloids  in  water.  The  molecular  weight  of 
diphenyl- (3 -naphthylmethyl  has  been  determined  in  carbon  tetra¬ 
chloride,  ethylene  chlorobromide,  benzene,  nitrobenzene,  cyclo¬ 
hexane ,  p-bromotoluene,  p-dichlorobenzene,  and  naphthalene,  the 
freezing  points  of  which  cover  the  range  —22°  to  +80°.  It  is 
found  that  the  hexa-arylethane  is  dissociated  from  15%  to  50%. 

The  effect  of  change  in  concentration  of  the  free  radicle  on  the 
dissociation  and  colour  of  the  solutions  has  been  examined.  The 
resulting  changes  in  colour  intensity  are  independent  of  the  changes 
in  dissociation.  Also  the  changes  in  colour  intensity  which  result 
from  variations  in  temperature  are  not  parallel  to  the  changes  in 
dissociation  which  are  thus  produced.  These  facts  point  to  the 
conclusion  that  the  development  of  colour  in  solutions  of  free 
radicles  is  not  due  entirely  to  dissociation  of  the  hexa-arylethane 
into  the  triarylmethyl.  The  most  satisfactory  explanation  of  the 
facts  is  in  the  hypothesis  that,  in  addition  to  dissociation,  there  is 
also  tautomerisation  of  the  benzenoid  triarylmethyl  into  the 
quinonoid  form.  The  equilibrium  between  the  bimolecular  and 
unimolecular  forms  on  the  one  hand,  and  that  between  the  two 
unimolecular  tautomerides  on  the  other,  are  not  equally  influenced 
by  changes  either  in  concentration  or  in  temperature. 

Diphenyl- fi-naphthylcarbinol,  colourless  crystals,  m.  p.  117*5°, 
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is  most  conveniently  prepared  by  the  action  of  magnesium  phenyl 
bromide  on  ethyl  (3-naphthoate  in  the  presence  of  boiling  toluene. 
It  is  reduced  by  zinc  dust  and  acetic  acid  to  diphenyl-  (3-naphthyl- 
methane,  m.  p.  77 — 78 which  has  properties  differing  from  those 
described  to  it  by  Lehne  (A.,  1880, 478) .  Diphenyl-$-naphthylmethyl 
chloride ,  m.  p.  94-5°,  is  prepared  in  almost  quantitative  yield  by 
saturating  an  ethereal  solution  of  the  carbinol  with  hydrogen  chloride 
in  the  presence  of  calcium  chloride ;  it  gives  red  additive  products 
with  stannic  and  mercuric  chlorides.  It  is  converted  by  an  alcoholic 
solution  of  sodium  ethoxide  into  diphenyl- $-naphthylmethyl  ethyl 
ether,  colourless  crystals,  m.  p.  114°.  Diphenyl-$-naphthylmethyl 
anilide  has  m.  p.  158*5°.  Diphenyl-  $-naphthylmethyl  bromide, 
colourless  crystals,  m.  p.  136°,  is  prepared  by  the  addition  of  acetyl 
bromide  to  a  solution  of  the  carbinol  in  benzene.  Diphenyl - 
$-naphthylmethyl,  a  colourless  or  pale  yellow,  finely  divided,  crystal¬ 
line  powder,  m.  p.  135 — 140°  to  a  red  liquid,  is  obtained  by  the 
action  of  molecular  silver  on  a  solution  of  diphenyl- (3-naphthyl- 
methyl  chloride  in  carbon  disulphide.  It  appears  to  form  an 
additive  compound  with  methyl  butyl  ketone.  It  is  transformed 
by  oxygen  into  the  corresponding  peroxide,  colourless  crystals, 
m.  p.  166°,  the  yield  being  72%  of  that  theoretically  possible  when 
an  ethereal  solution  of  the  radicle  is  used,  but  only  46%  in  the 
presence  of  benzene  as  solvent.  The  free  radicle  is  not  very  sensitive 
to  light.  It  reacts  with  iodine  in  accordance  with  the  scheme 
2CPh2*C10H7-f  I2 — >•  2C10H7*CPh2T,  but  an  equilibrium  is  attained 
before  the  change  has  proceeded  to  completion.  H.  W. 

Metachromism  of  Toluidine-blue.  Robert  Schwarz  and 
Erika  Herrmann  (Kolloid  Z.,  1922,  31,  91—94). — The  colloid 
chemical  properties  of  toluidine-blue  have  been  investigated  with 
the  object  of  explaining  the  metachromatic  behaviour  of  this  sub¬ 
stance.  On  diffusion  of  0*2  to  0*002%  solutions,  it  is  found  that 
separation  into  two  diffusion  zones  takes  place  with  velocities  of 
6  mm.  and  9  mm.,  respectively,  per  twenty-four  hours.  The  9  mm. 
zone  is  considerably  lighter  in  colour  than  the  6  mm.  zone.  The 
formation  of  the  two  zones  is  confirmed  by  ultrafiltration  measure¬ 
ments,  and  both  sets  of  results  indicate  that  solutions  of  toluidine- 
blue  constitute  a  poly  disperse  system  which  contains  both  colloidal 
as  well  as  molecular  disperse  particles.  Transport  experiments 
bring  about  a  separation,  the  cathode  region  becoming  reddish-blue 
in  colour  and  the  anode  pure  blue.  The  behaviour  of  solutions  of 
toluidine-blue  with  various  colloidal  substances  has  been  examined. 
Thus  a-silicie  acid  gel  is  coloured  blue,  whilst  the  [3-gel  is  coloured 
red.  Similar  results  were  obtained  with  the  various  preparations 
of  stannic  acid,  barium  sulphate,  aluminium  hydroxide,  and  mag¬ 
nesium  ammonium  phosphate.  The  results  all  point  to  the  one 
conclusion,  namely,  that  the  metachromism  of  toluidine-blue  is  due 
in  the  first  place  to  the  difference  in  the  degree  of  dispersion  of  the 
adsorbent  and  in  the  second  place  to  the  electrical  condition  of  the 
adsorbing  surface,  which  is  determined  by  the  nature  of  the  ions 
adsorbed  on  the  surface.  J-  F.  S. 
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The  Condensation  of  Phenols  with  the  Hydrochlorides  of 
Cyanamides  and  Carbodi-imides,  and  its  Relation  to  the 
Hoesch  Reaction.  Wallace  Frank  Short  and  John  Charles 
Smith  (T.,  1922,  121,  1803—1808). 

The  Solubility  and  Volatility  of  3  :  5-Dinitrophenol.  Nevil 
Vincent  Sidgwick  and  Thomas  Weston  Johns  Taylor  (T., 
1922,  121,  1853—1859). 

The  Migration  of  Acyl  from  Nitrogen  to  Oxygen.  L.  Chas. 
Raiford  and  John  R.  Couture  (J.  Amer.  Chem.  Soc .,  1922,  44, 
1792 — 1798). — In  continuation  of  previous  work  (Raiford,  A.,  1920, 
i,  156),  it  is  shown  that,  when  the  acetyl  and  benzoyl  radicles  are 
introduced  into  the  o-aminophenols  obtained  from  o-  and  m-cresol, 
respectively,  the  benzoyl  radicle  is  found  attached  to  nitrogen  in 
each  case,  regardless  of  the  order  of  introduction,  thus  confirming 
the  observations  reported  previously. 

o-Cresol  is  converted  by  bromine  into  5-bromo-o-cresol,  and  the 
latter  is  converted  by  sodium  nitrite  and  glacial  acetic  acid  into 
5-bromo-3-nitro-o-cresol,  m.  p.  90*5°,  which  appears  to  be  the 
sole  product  of  the  change.  The  nitro-compound  is  reduced  by 
Raiford’s  method  (A.,  1911,  i,  993)  to  5-bromo-3-amino-o-cresol 
hydrochloride .  This  substance  is  converted  by  acetic  anhydride 
and  fused  sodium  acetate  into  4t-bromo-2-acetylamino-o-tolyl  acetate , 
pale  brown,  silky  needles,  m.  p.  200°,  which  is  slowly  dissolved  by 
aqueous  sodium  hydroxide  solution  with  the  formation  of  4 -bromo- 
2-acetylamino-o-cresol,  colourless  needles,  m.  p.  119°.  Benzoylation 
of  the  latter  compound  with  benzoyl  chloride  and  sodium  hydroxide 
gives  4-bromo-2-benzoylamino-o-tolyl  acetate ,  slender,  colourless 
needles,  m.  p.  168°,  the  constitution  of  which  is  established  by  the 
observation  that  it  is  hydrolysed  by  aqueous  sodium  hydroxide 
solution  to  4:-bromo-2-benzoylamino-o-cresol,  rose-coloured  needles, 
m.  p.  194*5°,  which  is  also  formed  by  the  action  of  benzoyl  chloride 
on  an  ethereal  solution  of  5-bromo-3-amino-o-cresol.  Acetylation 
of  4-bromo-2-benzoylamino-o-cresol  with  sodium  acetate  and  an 
excess  of  acetic  anhydride  gives  4-bromo-2-benzoylamino-o-tolyl 
acetate,  m.  p.  167°  (see  above). 

6-Bromo-4-nitro-m-cresol  (cf.  Raiford  and  Lea  veil,  A.,  1914,  i, 
1064)  is  reduced  to  the  corresponding  amine  hydrochloride  which  is 
converted  by  sodium  acetate  and  acetic  anhydride  into  6-bromo- 4- 
acetylamino-m-tolyl  acetate ,  colourless  leaflets,  m.  p.  188°.  The 
action  of  aqueous  sodium  hydroxide  on  the  latter  compound  leads 
to  the  formation  of  Q-bromoA-acetylamino-m~cresol}  almost  colour¬ 
less  needles,  m.  p.  199°  (decomp.),  which  is  transformed  by  benzoyl 
chloride  in  the  presence  of  sodium  hydroxide  into  Q-bromoA-benzoyl- 
amino-m-tolyl  acetate ,  slender,  colourless  needles,  m.  p.  157 — 158°. 
The  constitution  of  the  latter  substance  is  established  by  the 
observation  that  6- bromo- 4-amino -ra-cresol  is  transformed  by 
benzoyl  chloride  in  dry  ethereal  solution  into  §-bromoA-benzoyl- 
amino-m-cresol,  almost  colourless  leaflets,  m.  p.  223°  (decomp.), 
which  is  converted  by  anhydrous  sodium  acetate  and  acetic 
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anhydride  into  6-bromo-4-benzoylamino-m-tolyl  acetate,  identical 
with  the  product  described  above.  H.  W. 

Separation  of  Volatile  Substances  from  Gases  which  are 
Absorbed  with  Difficulty.  II.  Use  of  Cresols.  E.  Berl 
and  W.  Schwebel  (Z.  angew.  Chem.,  1922,  35,  189—192;  cf. 
ibid.,  1921,  34,  278,  369,  377). — Mixtures  of  cresol  with  ethyl  ether, 
ethyl  alcohol,  and  acetone  give  lower  vapour  tension  values  than 
the  pure  compounds ;  moreover,  heat  is  developed  when  the  sub¬ 
stances  are  mixed;  it  is  therefore  concluded  that  molecular  com¬ 
pounds  are  formed.  In  the  case,  however,  of  benzene  and  carbon 
tetrachloride  (and  therefore  of  hydrocarbons  and  chlorinated  hydro¬ 
carbons  in  general),  no  such  reduction  of  vapour  tension  takes 
place.  The  formation  of  molecular  compounds,  as  detected  by 
vapour  tension  measurements,  does  not  take  place  between  anisole 
and  ethyl  ether,  ethyl  alcohol,  and  acetone.  A.  A.  E. 

Formation  of  Additive  Products  between  Cresols  on  the 
One  Hand  and  Ethyl  Ether,  Ethyl  Alcohol,  Acetone,  Benzene, 
etc.,  on  the  Other.  C.  and  W.  von  Rechenberg  (Z.  angew . 
Chem.,  1922,  35,  397 — 398).— As  mixtures  of  cresols  with  ethyl 
ether,  ethyl  alcohol,  acetone,  carbon  tetrachloride,  benzene,  and 
other  volatile  solvents,  give  perfectly  smooth  viscosity  curves, 
which  show  no  maxima,  and  the  vapour -pressure  curves  likewise 
show  no  minima,  the  authors  conclude  that,  contrary  to  the  opinion 
of  Berl  and  Schwebel  (preceding  abstract),  no  molecular  additive 
compounds  can  be  formed  between  these  substances.  G.  F.  M. 

Additive  Products  between  Cresols  and  Alcohols,  etc. 

E.  Berl  and  W.  Schwebel  ( Z .  angew .  Chem.,  1922,  35,  398). — A 
reply  to  von  Rechenberg  (preceding  abstract). 

The  authors  maintain  their  view  that  molecular  compounds  are 
actually  formed  between  cresols  and  ethyl  alcohol  or  ether,  and 
acetone;  a  vapour-pressure  minimum  is  not  necessarily  to  be 
expected  when  molecular  compounds  are  formed.  Further,  the 
formation  of  molecular  compounds  does  not  necessarily  cause  a 
maximum  in  the  viscosity  curve,  as  the  viscosity  of  the  compound 
may  be  less  than  that  of  its  components.  G.  F.  M. 

Chlorination  of  Quinol.  Alfred  Eckert  and  Rudolf 
Endler  ( J .  pr.  Chem.,  1922,  [ii],  104,  81 — 84). — The  chlorination 
of  quinol  in  acetic  acid  yields  a  mixture  of  tetrachloroquinol,  m.  p. 
226°,  and  2  :  3-dichloroquinol,  m.  p.  143 — 145°,  and  a  small  quantity 
of  2  :  5-dichloroquinol,  m.  p.  165 — 168°.  By  chlorination  in  chloro¬ 
form  solution,  5  grams  of  2  :  5-dichloroquinol  may  be  obtained 
from  10  grams  of  quinol.  W.  0.  K. 

Researches  on  Residual  Affinity  and  Co-ordination.  IX. 
Cobaltammine  Salts  of  the  Nitro-Dyes.  Gilbert  T.  Morgan 
and  Herbert  Joseph  Seymour  King  (T.,  1922, 121,  1723 — 1729). 

The  Precursor  of  Indian-yellow.  K.  Gorter  {Bull.  Jard. 
hot.  Buitenzorg.,  1922,  [iii],  4,  260 — 267). — Euxanthogen,  the  sub¬ 
stance  isolated  by  Wiechowsky  from  the  leaves  of  Mangifera  indica 
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(cf.  van  Scherpenberg,  A.,  1916,  i,  321),  is  preferably  named  mangi¬ 
ferin .  The  author  has  confirmed  Wiechowsky’s  formula,  C19H1801T, 
whence  the  substance  is  isomeric  with  euxanthic  acid,  to  which  it 
gives  rise  in  the  organism.  The  precursor  is  best  prepared  from 
the  bark,  which  is  first  exhausted  with  light  petroleum  and  then 
with  60%  alcohol,  the  latter  giving  a  yield  of  2*5%  on  evaporation. 
The  leaves  yield  somewhat  less  readily  1*7%.  The  substance 
forms  thin,  pale  yellow  needles,  m.  p.  271°,  [«]£  +32*8° ;  unlike 
euxanthic  acid,  the  substance  does  not  at  once  liberate  carbon 
dioxide  from  sodium  hydrogen  carbonate  solution,  whence  the  author 
concludes  that  it  contains  no  carboxyl  group.  Ferric  chloride  gives 
in  alcoholic  solution  a  green  coloration.  Fehling’s  solution  is 
reduced  on  prolonged  heating,  Bial’s  reagent  gives  a  green  colour. 
Diazomethane  yields  a  dimethyl  ether,  C39H1609(0Me)2?  m.  p.  276°. 
Mangiferin  crystallises  from  dilute  alcohol  with  3H20,  of  which 
1H20  is  lost  on  exposure  to  air  and  the  rest  at  110°  in  a  vacuum. 
It  yields  an  amorphous  hepta-acetyl  derivative,  C19H11011(0Ac)7, 
m.  p.  about  150°.  Euxanthic  acid  under  the  same  conditions 
yields  a  crystalline  tetra-acetyl  derivative,  C19H12O10(OAc)4,  m.  p. 
176°,  although  the  substance  contains  six  hydroxyl  groups.  After 
previous  drying  in  a  vacuum  over  sulphuric  acid,  this  acetyl  deriv¬ 
ative  loses  1H20  at  80°  in  a  vacuum  over  phosphorus  pentoxide, 

apparently  from  a  non-acetylated  grouping,  The  author 
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proposes  for  mangiferin 
(=euxanthogen)  the  an¬ 
nexed  constitution.  The 
transformation  to  eu¬ 
xanthic  acid  w*ould  take 
place  by  addition  of  a 
molecule  of  water  at  the 
ester  grouping,  rotation 
and  elimination  of  water 

G.  B. 


Additive  Compounds  of  Gold  Haloids  with  Benzyl 
Sulphide.  George  McPhail  Smith  (J.  Amer.  Chem.  Soc .,  1922, 
44,  1769 — 1775). — The  two  compounds  which  are  produced  by  the 
interaction  of  gold  chloride  with  benzyl  sulphide  (Herrmann,  A., 
1905,  i,  733)  are  additive  compounds  of  gold  monochloride  and 
gold  dichloride,  respectively,  with  benzyl  sulphide.  They  are 
conjugated  compounds,  probably  constituted  as  shown  in  the 


formulae,  [ClAu  .  .  .  S(CH2Ph)2]  and 

Unlike  the  additive  compounds 
Cl>Pt<-SR2 

"*sr2 


g]>Au  .  .  .  S(CH3Ph)2]. 

with  platinous  chloride, 

which  unite  with  further  molecules  of  the  organic 

sulphides  to  form  interpolation  compounds,  such  as  [Pt,4SR2]Cl2 
(cf.  Tschugaev  and  Benevolenski,  A.,  1913,  i,  1149;  Tschugaev 
and  Kobljanski,  A.,  1913,  i,  1149;  Tschugaev  and  Chlopin,  A., 
1914,  i,  479),  the  conjugate  compounds  of  gold  mono-  and  di- 


i.  934 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


chlorides  appear  to  be  incapable  of  yielding  interpolation  com¬ 
pounds  by  the  further  addition  of  benzyl  sulphide.  Dichloro- 
gold-benzyl  sulphide  probably  exists  in  chloroform  solution  as  a 
solvate  of  the  formula  Cl2AuS(CH2Ph)2,CHCl3. 

The  compound  Br2Au,S(CH2Ph)2,  prismatic  needles  of  a  dark 
maroon  colour,  is  prepared  by  extracting  an  aqueous  solution  of 
chloroauric  and  constant-boiling  hydrobromic  acids  with  ether  and 
addition  of  benzyl  sulphide  to  the  ethereal  extract.  It  is  trans¬ 
formed  when  heated  with  alcohol  into  the  compound  BrAu,S(CH2Ph)2, 
long,  colourless,  transparent  needles.  The  substance  I2Au,S(CH2Ph)2, 
black,  prismatic  needles,  is  prepared  similarly  to  the  correspond¬ 
ing  dibromo-compound ;  attempts  to  isolate  the  compound 
IAu,S(CH2Ph)2  were  not  successful.  The  substance  ClIAu,S(CH2Ph)2 
is  also  described.  H.  W. 

Preparation  of  Symmetrical  Aryl  Alkyl  Ethers.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  343930;  from 
Ghem.  Zentr.,  1922,  ii,  700). — Aryl  alkyl  haloids  are  heated  with 
alkali  hydroxides.  Dibenzyl  ether  is  prepared  by  heating  benzyl 
chloride  with  potassium  hydroxide  at  180 — 200°  or  with  sodium 
hydroxide  at  90 — 120°.  It  is  a  colourless  liquid  with  slight  blue 
fluorescence,  b.  p.  285 — 290°.  Ditolyl  dimethyl  ether  has  b.  p. 
300 — 310°.  The  products  have  uses  as  solvents.  G.  W.  R. 

The  Solubility  of  the  Alkali  Salts  of  Benzoic  and  the 
Hydroxybenzoic  Acids  in  Water.  Nevil  Vincent  Sidgwick 
and  Elinor  Katharine  Ewbank  (T.,  1922,  121,  1844 — 1853). 

The  Reaction  of  Organomagnesium  Compounds  on  Nitriles. 
Action  of  Magnesium  Methyl  Bromide  on  Phenylacetonitrile. 

Alb.  Rondou  (Bull.  Soc.  chim.  Belg .,  1922,  31,  231 — 241)  — 
Magnesium  methyl  bromide  acts  in  an  analogous  manner  to  metallic 
sodium  on  the  nitrile,  producing  new  substances  from  it  by  poly¬ 
merisation.  Two  of  these  have  been  obtained  pure  and  examined. 
The  chief  product  is  a  bimolecular  polymeride,  previously  obtained 
by  von  Meyer  (A.,  1895,  i,  582)  as  an  oil,  but  now  as  crystals  of 
rn.  p.  114*5 — 115°.  It  is  stated  that  crystallisation  is  hindered  by 
traces  of  impurities.  The  termolecular  polymeride  differs  from 
those  previously  prepared,  and  an  attempt  to  investigate  its  struc¬ 
ture  leads  to  the  conclusion  that  it  is  4  :  6-diamino-3  :  5-diphenyl- 
2-benzylpyridine  (cf.  Wedekind,  A.,  1911,  i,  219).  H.  J.  E. 

The  Action  of  Acetic  Anhydride  on  some  Benzylidene- 
anthranilic  Acids.  V.  J.  B.  Ekeley,  E.  C.  Rogers,  and 
Margaret  Swisher  (J.  Amer.  Chem .  Soc .,  1922,  44,  1756 — 1758). — 
In  previous  papers  (A.,  1912,  i,  211;  1913,  i,  395;  1914,  i,  576; 
1915,  i,  166),  it  has  been  shown  that  oxazine  derivatives  are  pro¬ 
duced  when  acetic  anhydride  reacts  with  benzylideneanthranilic 
acids.  The  reaction  has  been  extended  further  to  a  large  number 
of  aldehydes  and  appears  to  be  of  very  general  applicability.  The 
acids  are  usually  very  readily  prepared  but,  for  some  unexplained 
reason,  the  condensation  of  anthranilic  acid  with  cuminol  or 
P-naphtholaldehyde  methyl  ether  could  not  be  effected.  Un- 
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expectedly,  o-nitropiperonal  gives  two  anthranilic  acid  derivatives 
which  are  convertible  into  different  oxazines,  thus  indicating  the 
possibility  that  o-nitropiperonal  is  in  reality  a  mixture  of  two  very 
similar  nitration  products. 

The  following  benzylideneanthranilic  acids  are  obtained  by 
mixing  molecular  proportions  of  the  requisite  aldehyde  and 
anthranilic  acid  in  concentrated  alcoholic  or  benzene  solution  at 
0°.  3- Nitrosalicylideneanthranilic  acid,  orange-red  needles,  m.  p. 

227°.  5- Nitrosalicylideneanthranilic  acid,  orange-red  needles,  m.  p. 

270°.  2  : 4-Dinitrobenzylideneanthranilic  acid,  mustard-coloured 

prisms,  m.  p.  153°.  m -Tolylideneanthranilic  acid,  orange-red 
crystals,  m.  p.  202*5°.  p-Diethylaminobenzylideneanthranilic  acid, 
red  needles,  m.  p.  154°.  Terephthalylideneanthranilic  acid,  yellow 
crystals,  m.  p.  300°.  p -Ethoxybenzylideneanthranilic  acid,  yellow 
needles,  m.  p.  117°.  o-M  ethoxybenzylideneanthranilic  acid,  yellow 
needles,  m.  p.  130°.  $-Hydroxynaphthylideneanthranilic  acid, 
orange  crystals,  m.  p.  252°.  4-M ethoxy -3-methylbenzylideneanthra- 

nilic  acid,  straw-coloured  needles,  m.  p.  161°.  3  :  4-Dimethoxybenzyl- 
ideneanthranilic  acid,  pale  yellow  needles,  m.  p.  169°.  o -Carboxy- 
benzylideneanthranilic  acid,  colourless  crystals,  m.  p.  225°.  Nitro- 
piperonylideneanthranilic  acid  (a-form),  yellowish- brown  crystals, 
m.  p.  185°  (decomp.).  N itropiperonylideneanthranilic  acid  ([3-form), 
yellow  crystals,  m.  p.  128°.  2:4:  5-Trimethoxybenzylideneanthranilic 
acid,  orange-yellow  crystals,  m.  p.  151°.  p -Homosalicylidene- 
anthranilic  acid,  red  needles,  m.  p.  209°. 

These  acids  yield  the  oxazine  derivatives  either  by  heating 
molecular  proportions  with  acetic  anhydride  in  xylene  solution 
for  several  hours  under  a  reflux  condenser  or  by  heating  them 
with  an  excess  of  acetic  anhydride  and  removing  the  excess  by 
distillation.  With  terephthalylideneanthranilic  acid,  the  reaction 
is  effected  in  boiling  nitrobenzene.  The  following  individual  sub¬ 
stances  are  described  :  4-Acetyl-3-3' -nitro-2f  -acetoxyphenyldihydro- 


2  :  4-benzoxazine- l-one,  CAHd<T^^  V  ,  colourless 

crystals,  m.  p.  190°.  4- Acetyl-3-^ -nitro-21  -acetoxyphenyldihydro - 
2  :  4-benzoxazine-l-one,  colourless  crystals,  m.  p.  178°.  4 -Acetyl- 
3-2'  :  4' -dinitrophenyldihydro-2  :  4-benzoxazine-l-one,  straw-coloured 
crystals,  m.  p.  110°.  4-Acetyl-3-2'  -acetoxy-4' -methoxyphenyldihydro- 
2  :  4-benzoxazine-l-one,  colourless  crystals,  m.  p.  156°.  4 -Acetyl- 

3- p-diethylaminophenyldihydro-2  : 4-benzoxazine- 1  -one,  colourless  crys¬ 

tals,  m.  p.  170°.  4-Acetyl-3-p-phenylenebisdihydro-2  :  4-benzoxazine- 
1  -one,  colourless  crystals,  m.  p.  267°.  4- Acetyl-%-p- ethoxy  phenyl- 

dihydro-2  :  4-benzoxazine-\-one,  colourless  crystals,  m.  p.  182°. 

4- Acetyl-3-o-methoxyphenyldihydro-2  :  4-benzoxazine-l-one,  colourless 

crystals,  m.  p.  178°.  4-Acetyl-3-$-acetoxynaphthyldihydro-2:4- 
benzoxazine-l-one,  colourless  crystals,  m.  p.  198°.  4-Ace^Z-3-p- 

methoxy-m-tolyldihydro-2  :  4-benzoxazine-l-one,  colourless  crystals, 
m.  p.  128°.  4-Acetyl-3-mp-dimethoxyphenyldihydro-2  :  4-benzoxazine- 
l-one,  colourless  crystals,  m.  p.  183°.  4- Acetyl-3-o-carboxy phenyl- 

dihydro-2  :  4-benzoxazine-l-one,  colourless  crystals,  m.  p.  134°. 

4-Acetyl-3-nitro-3'  :  4 ' -methylenedioxyphenyldihydro-2  :  4-benzoxazine- 
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1-one  (a-form),  brownish-yellow  crystals,  m.  p.  206°.  4:-Acetyl-3- 
nitro-3'  :  A! -methylenedioxyphenyldihydro-2  :  A-benzoxazine-  1-one  (p- 
form),  colourless  crystals,  m.  p.  165°.  A -Acetyl-2  :  4  :  5-trimeth - 
oxyphenyldihydro-2  :  A-benzoxazine-l-one,  colourless  crystals,  m.  p. 
135°.  A-Acetyl-3-o-acetoxy-p-tolyldihydro-2  :  A-benzoxazine-l-one ,  col¬ 
ourless  crystals,  m.  p.  166°.  H.  W. 

Researches  on  Residual  Affinity  and  Co-ordination.  X. 
Salicylatotetramminocobaltic  Salts  and  the  Constitution  of 
Oxonium  Compounds.  Gilbert  T.  Morgan  and  J.  D.  Main 
Smith  (T.,  1922,  121,  1956—1971). 

New  Synthesis  of  isoFerulic  Acid  [3-Hydroxy-4-methoxy- 
cinnamic  Acid],  F.  Mauthner  ( J .  pr.  Chem.y  1922,  fii],  104, 
132 — 136). — 3-Nitro-4-methoxycinnamic  acid  was  prepared  accord¬ 
ing  to  the  instructions  of  Einhorn  and  Grabfield  (A.,  1888,  477), 
and  found  to  melt  at  248 — 249°,  not  140°,  as  given  by  these  authors. 
On  reduction  with  ferrous  sulphate  and  ammonia  it  yields  3 -amino- 
A-methoxycinnamic  acid ,  light,  yellow  crystals,  m.  p.  179 — 180°, 
which  forms  a  diazo-compound,  from  which  on  boiling  with  dilute 
copper  sulphate  solution  tsoferulic  acid,  m.  p.  228°,  is  obtained. 

isoVanillin,  prepared  from  protocatechualdehyde  by  partial 
methylation,  condenses  with  malonic  acid  in  presence  of  acetic 
acid,  and  at  the  same  time  carbon  dioxide  is  eliminated  and  iso- 
ferulic  acid  formed.  W.  O.  K. 

Formation  and  Properties  of  Fluorescein.  0.  Fischer  and 
Martin  Bollmann  (J.  pr.  Chem .,  1922,  [ii],  104,  123 — 131). — In 
fluorescein  as  ordinarily  prepared  there  is  at  most  only  traces 
of  resorcinolphthalein,  a  fact  no  doubt  due  to  the  instability  of 
this  compound  at  the  temperature  of  the  reaction.  In  presence  of 
boric  acid,  however,  the  more  stable  boric  acid  ester  is  formed, 
and  fair  yields  of  resorcinolphthalein,  nearly  colourless  crystals, 
m.  p.  208 — 209°,  are  obtained  (monoacetyl  derivative,  colourless 
needles,  m.  p.  161°).  This  forms  a  hydrochloride ,  C20H12O5,HCl, 
reddish -yellow  leaflets,  on  passing  hydrogen  chloride  into  its 
ethereal  solution,  or  on  boiling  with  concentrated  hydrochloric 
acid  and  then  adding  alcohol.  This  compound  is  useful  in  separ¬ 
ating  the  fluorescein  formed  from  the  resorcinolphthalein.  The 
hydrobromide ,  small  leaflets,  and  hydroiodide ,  stellar  aggregates  of 
dark  red  needles,  are  formed  in  like  manner.  Fluorescein  forms 
two  mono-  and  two  di-methyl  ethers,  one  of  each  being  coloured 
and  one  of  each  colourless.  These  yield  the  following  salts  : 
coloured  monomethyl  ether  :  hydrochloride ,  prisms,  m.  p.  242° 
(decomp.),  hydrobromide ;  colourless  monomethyl  ether:  hydro - 
chloride ,  dark  yellow  leaflets,  decomp.  170 — 173°,  hydrobromide , 
yellow  needles,  in  tufts ;  coloured  dimethyl  ether  :  hydrochloride , 
yellowish -red  tufts  of  needles,  decomp.  114°  ;  hydrobromide ,  orange- 
red  leaflets  in  bunches,  decomp.  172° ;  colourless  dimethyl  ether  : 
hydrochloride ,  dark  coloured  needles  losing  their  colour  at  140° ; 
hydrobromidey  orange  leaflets,  decomp.  92°,  sulphate ,  reddish- 
yellow,  microscopic  prisms,  m.  p.  212®.  W.  O.  K. 
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Caniphene'-epi-see. -carboxylic  Acids  [  [1  :  l-Dirnethyl-6- 
methylene-(l  :  2  :  2)dic#cloheptane-3-carboxylic  Acid],  their 
Preparation  from  B ornylene-epi-carboxylic  Acid,  and  their 
Transformation  into  sec.-p-Hydroxycamphane-epi-carb- 
oxylic  Acid  [2-Hydroxy-3-methyl-meso-dimethyl-(l  :  2  :  2)di- 
ci/c  foheptanecarboxylic  Acid]  and  8-Hydroxycamphane-epi- 
carboxylic  Acid  [4-Hydroxy-3-methyl-meso-dimethyl-(l:2:2)- 
di-ci/cioheptanecarboxylic  Acid]  (o-  and  p-B or ne ole arb oxylic 
Acids).  J.  Bredt  (J.  pr .  Chem .,  1922,  [ii],  104,  1 — 27 ;  cf. 
Bredt  and  Sandkuhl,  A.,  1909,  i,  498). — It  lias  been  previously 
suggested  (loc.  cit.)  that  by  intermolecular  change,  two  camphene- 
carboxylic  acids,  (II)  and  (III),  should  be  obtained  from  bornylene- 
carboxylic  acid  (I).  The  acid  (II)  has  already  been  obtained  as 
its  isomeric  lactone,  and  (III)  is  now  prepared  for  the  first  time. 

The  tertiary  hydro  bromide  of  eamphene-e^u-sec. -carboxylic  acid, 
m.  p.  157°  (previously  known  as  a-hydrobromobornylenecarboxylic 
acid),  is  obtained  by  acting  on  bornylenecarboxylic  acid  with 
fuming  aqueous  hydrogen  bromide,  and  this  on  treatment  with 
alkali  readily  yields  the  tertiary  hydroxy-acid,  m.  p.  176°  [loc. 
cit .).  This  acid  on  dry  distillation  under  reduced  pressure,  or  on 
steam  distillation,  yields  an  acid,  m.  p.  76 — 77°.  The  same  acid 
may  be  obtained  directly  from  the  hydrobromide  by  distilling  in 
steam,  or  better,  by  warming  with  quinoline.  This  acid  proves 
to  be  camphene-epi’Sec.-carboxylic  acid,  b.  p.  156 — 157°/13 — 14 
mm.,  132 — 133°/4  mm.,  114°/1  mm.  It  crystallises  from  acetone 
or  alcohol  in  plates.  Treatment  with  hydrogen  bromide  yields 
the  hydrobromide,  m.  p.  157°,  from  which  the  hydroxy-acid, 
m.  p.  176°,  and  camphenecarboxylic  acid,  m.  p.  76 — 77°,  can  again 
be  obtained.  With  hydrogen  bromide  dissolved  in  acetic  acid  like¬ 
wise,  camphenecarboxylic  acid  hydrobromide  is  formed  and  no 
isomerisation  to  bornylenecarboxylic  acid  takes  place.  It  forms  a 
silver  salt,  C^H^OgAg,  small  leaflets,  not  hygroscopic,  an  ethyl 
ester,  b.  p.  121 — 126°/15  mm.,  128 — 130°/22  mm.,  [a]D  +4  04°, 
ft}?’1,  1*47604.  On  treatment  with  mercuric  acetate,  a  white 
precipitate  soon  separates,  C13H20O5Hg,  indicating  a  terminal 

“C-CH2  group  (Balbiano’s  reaction).  It  is  oxidised  by  perman¬ 
ganate  to  carboxycamphenecamphoric  acid  (IV),  nodular  crystals,  m.  p. 
234 — 236°.  The  anhydride  of  camphenecarboxylic  acid  is  formed 
on  treating  the  hydroxy-acid,  m.  p.  176°,  with  boiling  acetic 
anhydride.  It  is  a  liquid,  C22H30O3,  b.  p.  260 — 270°/13 — 15  mm. 

Camphenecarboxylic  acid  on  treatment  with  acetic  acid  and  a 
few  drops  of  sulphuric  acid  yields  a  product  which  is  separated 
by  fractional  distillation  into  a  higher  and  a  lower  boiling  fraction. 
From  the  lower  boiling  fraction  has  been  separated  p-borneol- 
carboxylolactone  (d  +  Z)-bornylene  carboxylic  acid,  and  an 
unsaturated  acid  apparently  isomeric  with  bornylenecarboxylic 
acid'.  The  higher  boiling  fraction  consists  of  acetyl-S-hydroxy- 
camphane-epi-carboxylic  acid  (acetyl  borneol-p -carboxylic  acid),  water- 
clear,  prismatic  crystals,  m.  p.  159° ;  on  hydrolysis  with  potassium 
hydroxide  solution,  the  above-mentioned  bomeol-p- carboxylic  acid 
(V),  leaflets,  m.  p.  180 — 181°,  is  obtained,  and  (d+l)-sec.-(3-enek)- 


i.  938 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


acetoxycamphane-epi-carboxylic  acid  [(d-|  l)-acetylisobomeol-o-carb- 
oxylic  acid],  hard,  glistening  prisms,  m.  p.  116°,  yielding  (d+l)-iso- 
bomeol-o-carboxylic  acid  (VI),  small  leaflets,  m.  p.  172°,  on  hydrolysis. 
With  permanganate,  bomeol-p-carboxylic  acid  is  oxidised  to 
S-ketocamphane-epi-carboxylic  acid  (p-camphocarboxylic  acid)  (VII), 
tufted  needles,  m.  p.  133 — 134°,  whereas  (d+Z)-f«obomeol-o-carb- 
oxylic  acid  is  unchanged,  but  is  oxidised  by  nitric  acid  to  camphoric 
acid.  It  is  converted  by  acetic  anhydride  into  (d+Z)-bomylene 
epi-carboxylic  acid,  m.  p.  110 — 111°,  which  is  also  formed  on  dry 
distillation  of  (d+l)-acetyli,soborneol-o-carboxylic  acid. 


CH2-CH— CH-COjjH  CH2— CH— CH-C02H  CH2— CH—  CH-COaH 


CMe, 


CH,-CMe--CH 


(I.) 


CMe, 


CH2 — I - CH 

ch2:c 

(no 


CMe, 


CH- 


-CH, 


c:chs 

(III.) 


C02H-CMe2-CH— CH-C02H 
OH, 

i  2 

co2h-ch— ch2 

(IV.) 


ch2~ch— ch-co2h 

CMe2 

OH-CH — CMe-CH2 
(V.) 


CHa— CH— C(0H)-C02H 
CMe2 

CH2— CMc-CH2 
(VI.) 


CH2 — CH — CH*C02H 
CMe, 

i  2 

CO - CMe-CH, 

(VII.) 

W.  O.  K. 


Tropinonecarboxylic  Acid  Esters.  R.  Willstatter,  O. 
Wolfes,  and  H.  Maeder  (U.S.  Pat.  1419091). — Succindialde- 
hyde  is  condensed  with  the  mono-calcium  salt  of  ethyl  acetone- 
dicarboxylate  and  methylamine.  The  tropin  one  ester  formed 
is  an  oily  substance  which  hardens  when  exposed  to  air  and  takes 
up  2  mols.  of  water;  m.  p.  62 — 63°  ( picrate ,  m.  p.  133 — 135°). 

Chemical  Abstracts. 

Tropinonecarboxylic  Acid  Esters.  O.  Wolfes  and  H. 
Maeder  (U.S.  Pat.  1419092). — An  aqueous  solution  of  succin- 
dialdehyde  is  added  to  a  solution  of  an  acetoacetic  ester,  alkali, 
and  methylamine  and  the  reaction  product  shaken  with  chloro¬ 
form;  the  chloroform  solution  thus  obtained  is  extracted  with 
dilute  sulphuric  acid  to  obtain  (on  adding  soda  and  extracting 
with  chloroform)  a  tropinonecarboxylic  acid  ethyl  ester,  an  oily 
substance  which  solidifies  on  exposure  to  the  air  for  some  time. 

Chemical  Abstracts. 

Reduction  of  Acid  Chlorides  to  Aldehydes  by  Means  o$ 
Nickel  Catalysts.  H.  Schliewiensky  (Z.  angew.  Chem .,  1922, 
35,  483). — The  preparation  of  aldehydes  from  acid  chlorides  by 
means  of  hydrogen  in  the  presence  of  Kelber’s  nickel  catalyst 
(A.,  1917,  ii,  215)  has  been  described  by  Rosenmund  (A.,  1918, 
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i,  300).  The  author’s  attempts  to  repeat  the  preparation  of  benz- 
aldehyde  according  to  these  directions  have  been  unsuccessful. 
The  reaction  could  not  be  effected  in  the  presence  of  catalysts 
prepared  from  freshly  precipitated  basic  nickel  carbonate  which 
was  (a)  ignited  while  moist  in  air  to  the  oxide  and  subsequently 
reduced  by  hydrogen  in  an  electric  furnace  at  310 — 320°,  (6)  directly 
heated  in  the  tube  at  310 — 320°  and  subsequently  reduced  at  the 
same  temperature,  and  (c)  dried  at  100°  in  air  and  then  ignited 
and  reduced  in  hydrogen  at  310 — 320°.  Failure  cannot  be  attributed 
to  inactivity  of  the  catalyst  which  rapidly  caused  the  hydrogenation 
of  fats.  H.  W. 

Reduction  of  Acid  Chlorides  to  Aldehydes  by  Means  of 
Nickel  Catalysts.  K.  W.  Rosenmund  (Z.  angew.  Chem.}  1922, 
35,  483). — In  reply  to  Schliewiensky  (preceding  abstract),  it  is 
pointed  out  that  attention  has  already  been  directed  (A.,  1918, 
i,  300)  to  the  variability  in  the  behaviour  of  palladium  and  nickel 
as  catalysts  in  the  conversion  of  acid  chlorides  into  aldehydes  by 
hydrogen.  A  trustworthy  procedure  has  been  given  in  the  case 
of  palladium  (Rosenmund  and  Zetzsche,  A.,  1921,  ii,  320) ;  a 
modified  method  will  be  published  in  the  case  of  nickel.  H.  W. 

Ar-Oximino-ethers.  II.  JV-Aryl  Ethers  of  2:4-  and 
2  : 6-Dinitrobenzaldoximes.  Fred  Barrow,  Evan  Dalton 
Griffiths,  and  Edward  Bloom  (T.,  1922,  121,  1713 — 1717). 

The  Action  of  Sodium  Methoxide  and  its  Homologues  on 
Beilzophenone  Chloride  and  Benzylidene  Chloride.  III. 

John  Edwin  Mackenzie  (T.,  1922,  121,  1695 — 1699). 

Piperitone.  IV.  The  Interaction  of  dl-Piperitone  and 
Semicarbazide,  and  the  Isolation  of  Pure  di-Pip  eritone. 

John  Read  and  Henry  George  Smith  (T.,  1922,  121,  1863 — 
1872). 

A  New  Organic  Acid  (Kojic  Acid)  Formed  by  Aspergillus 
oryzae.  Teijiro  Yabuta  (J.  Che?n.  Soc .  Tokyo ,  1916,  37,  1185 — 
J233,  1234 — 1269). — The  substance  is  not  only  present  in  the 
organism,  but  is  also  formed  abundantly  when  the  latter  is  grown 
on  steamed  rice  (“  Koji  ”)  or  in  a  10%  solution  of  dextrose  with 
salts ;  in  the  latter  case,  one-tenth  of  the  dextrose  is  converted 
according  to  the  equation  C6H1206+0=C6H604+3H20.  The 
formula  originally  given  (A.,  1913,  i,  180)  must  be  halved,  as  the 
result  of  molecular  weight  determinations.  Kojic  acid  thus  differs 
by  one  oxygen  atom  from  maltol,  which  is  formed  from  carbo¬ 
hydrates  on  distillation  (A.,  1910,  i,  719).  Both  substances  are 
3 -hydroxy- y-pyrones  and  give  with  ferric  chloride  a  coloration 
similar  to  that  given  by  salicylic  acid ;  kojic  acid  gives  this  reaction 
even  at  1  :  200,000.  The  acid  forms  colourless,  anhydrous  needles, 
m.  p.  152°,  subliming  in  a  high  vacuum  without  change,  readily 
soluble  in  water,  alcohol,  or  ethyl  acetate,  less  soluble  in  ether, 
chloroform,  or  pyridine,  scarcely  at  all  soluble  in  most  other 
solvents.  The  acid  is  precipitated  by  carbon  dioxide  from  con¬ 
centrated  solutions  of  its  sodium  salt.  It  gives  a  red  coloration 


i.  940 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


with  p-diazobenzenesulphonic  acid,  and  reduces  Fehling’s  and 
ammoniacal  silver  solutions.  The  copper  salt,  (C6H604)2Cu,  is 
the  most  characteristic  of  several  crystalline  salts,  and  is  employed 
in  the  isolation  of  the  substance.  The  barium  salt  has  the  com¬ 
position  (C6H504)2Ba,2C6H604 ;  the  calcium  and  strontium  salts 
have  a  similar  composition,  +4H20.  The  diacetyl  derivative, 
C6H402(0Ac)2,  m.  p.  102°,  the  dibenzoyl  derivative,  m.  p.  136°, 
the  diphenylcarbamate ,  C6H402(0-C0-NHPh)2,  m.  p.  170°,  and 
the  monobenzoyl  derivative,  C6H503(0Bz),  m.  p.  135°,  have  been 
prepared,  the  latter  by  benzoyl  chloride  acting  on  the  substance 
suspended  in  ether.  The  dimethyl  ether ,  C6H402(0Me)2,  prepared 
by  diazomethane  or  methyl  sulphate,  m.  p.  90°,  is  hydrolysed  by 
boiling  barium  hydroxide  solution  into  equimolecular  proportions 
of  formic  acid,  methoxyacetic  acid,  and  methoxy acetone  (acetyl- 
carbinyl  methyl  ether).  Ammonia  transforms  kojic  acid  into 
a  base ,  C8H1:l03N,  probably  the  dimethyl  ether  of  a  hydroxy- 
methyl-hydro  xy-y-pyridone  (comenamic  alcohol?).  This  base  was 
isolated  as  the  hydrochloride ,  m.  p.  180—181°,  the  picrate,  m.  p. 
177°,  and  the  platinichloride,  m.  p.  172°.  The  above  facts  suggest 
that  kojic  acid  has  either  of  the  following  constitutions  : 


(I.) 


H(>-0-(>CH2-OH  or  HC-0-0.CH2-0H 

HOCOC-OH  HO-OCOCH 


In  the  case  of  maltol,  Peratoner  and  Tamburello  (A.,  1905, 
i,  807)  decided  between  similar  alternatives  in  favour  of  a  formula 
analogous  to  I,  and  Peratoner  and  Palazzo  (A.,  1905,  i,  806) 
assigned  to  comenic  acid  a  constitution  of  the  second  type,  because 
the  latter  does,  and  maltol  does  not,  react  with  benzenediazonium 
acetate  or  amyl  nitrite  (only  compounds  of  the  second  type  can 
tautomerically  furnish  the  •CH2*CO’  grouping  necessary  for  these 
condensations).  Since  kojic  acid  forms  with  benzenediazonium 
acetate  a  benzeneazo- derivative,  C12H10O4N2,H2O,  m.  p.  (in  sealed 
tube)  146 — 147°,  the  author  considers  that  it  is  constituted  accord¬ 
ing  to  formula  II,  so  that  it  would  be  3-hydroxy-6-hydroxy- 
methyl-y-pyrone,  the  alcohol  corresponding  with  comenic  acid. 
Various  unsuccessful  attempts  at  the  conversion  of  kojic  acid  into 
known  pyrone  and  pyridone  compounds  were  made  by  oxidation  and 
reduction. 

Bromine  water  yields  monobromokojic  acid,  C6H604Br,  m.  p. 
159 — 160°,  furnishing  a  copper  salt,  (C6H404Br)2Cu,  and  with  lead 
acetate  and  nitrate  double  salts  of  the  compositions 

C6H504Br#Pb*C2H302 

and  C6H304Br*Pb*N03.  It  yields  a  diacetyt  derivative, 

C6H402Br(0Ac)2, 

m.  p.  94 — 95°,  and  a  dibenzoyl  derivative,  C6H402Br(0Bz)2,  m.  p. 
133 — 134°.  It  is  converted  by  barium  hydroxide  in  poor  yield 
into  hydroxykojic  acid,  C6H605,|H20,  which  gives  with  ferric 
chloride  a  transitory  green  or,  in  the  presence  of  sodium  acetate, 
a  purple  coloration.  Hydroxykojic  acid  is  probably  2  : 3-dihydroxy - 
6-hydroxymethyl-y-pyrone  and  yields  an  amorphous  copper  salt, 
C6H406Cu.  When  the  lead  double  salt  of  bromokojic  and  acetic 
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acid  (above)  is  treated  with  hydrogen  sulphide,  a  sulphide , 
(C6H504)2S,  m.  p.  210—212°,  results.  (Cf.  also,  for  maltol,  A., 
1894,  i,  270  ;  1895,  i,  80,  and  for  zsomaltol,  A.,  1910,  i,  544 ;  further, 
Brill,  A.,  1916,  i,  876.)  G.  B. 


Highly  Condensed  Derivatives  of  Xanthone.  Alfred 
Eckert  and  Gertrud  Endler  (J.pr,  Chem .,  1922,  [ii],  104,  91 — 
101). — Corresponding  with  anthraquinone,  a  mesonaphthobi- 
anthrone  is  known  (Scholl,  A.,  1910,  i,  494).  The  analogous  meso- 
naphthodixanthylene  is  now  described. 

2  :  5-Dichlorophenol  and  o-chlorobenzoic  acid  are  condensed  by 
boiling  methyl  alcoholic  potash  in  presence  of  copper  powder  to 
form  o-2  : 5-dichlorophenoxybenzoic  acid ,  a  white,  crystalline 
powder,  m.  p.  120 — 124°.  Sulphuric  acid  converts  this  compound 
into  1  :  4 -dichloroxanthone,  long,  colourless  needles,  m.  p.  159 — 
161°,  which,  when  boiled  with  methyl  alcoholic  potash  under  a 
reflux  condenser  yields  4-chloro-l-methoxyxanthone,  yellow  needles, 
m.  p.  156 — 158°.  Aluminium  chloride  removes  the  methyl  group 
from  this,  with  the  formation  of  4-chloro-\-hydroxyxanthone ,  long, 
yellow  needles,  m.  p.  156°.  By  treating  1  :  4-dichloroxanthone 
with  copper  powder  in  boiling  naphthalene,  4  :  4' -dichloro-1  :  T- 
dixanthonoyl,  long,  colourless  needles,  m.  p.  290°,  is  obtained, 
and  this  compound,  on  reduction  with  zinc  dust  in  alcoholic  potash, 
yields  a  pinacone ,  with  the  formula  (I),  yellow  crystals,  m.  p.  276 — 
278°.  This  substance  can  be  very  easily  oxidised  back  to  diehloro- 
dixanthonoyl  with  chromic  acid.  On  further  reduction  with 
red  phosphorus  and  hydrogen  iodide,  it  yields  meso benzdixanthylene, 
golden-yellow  plates,  m.  p.  236 — 237°.  This  substance  on  oxid¬ 
ation  with  chromic  acid  yields  dixanthonoyl,  and  when  heated 
at  140 — 150°  with  aluminium  chloride  loses  two  atoms  of  hydrogen 
to  form  meso  naphthodixanthylene  y  yellow  needles,  m.  p.  140 — 
150°  (II).  It  has  not  been  found  possible  to  carry  out  this  last 
change  by  illuminating  a  solution  of  mesobenzdixanthylene  in 
acetic  acid. 


Cl  O 


Cl  O 


O 


W.  O.  K. 


Preparation  of  Benzanthrone  Derivatives.  British  Dye¬ 
stuffs  Corporation,  Limited,  Arthur  George  Perkin,  and 
George  Douglas  Spencer  (Brit.  Pat.  183351). — Hydroxybenz- 
anthrone  is  obtained  by  heating  a  mixture  of  benzanthrone  (50 
parts),  anthraquinone  (50  parts),  alkali  hydroxide  (300  parts), 
water  (75  parts),  and  sodium  chlorate  or  sodium  nitrate  (35  parts) 
vol.  cxxn.  i.  1 1 
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in  an  autoclave  slowly  at  250°  and  then  maintaining  the  temperature 
during  three  hours  between  250°  and  265°.  The  product  is  digested 
with  boiling  water,  and  anthraquinone  removed  by  filtration. 
Hydroxybenzanthrone  is  precipitated  from  the  filtrate  by  carbonic 
acid  or  a  stronger  acid. 

Aminobenzanthrone  is  prepared  by  gradually  heating  a  mixture 
of  hydroxybenzanthrone  (25  parts)  and  ammonia  (d  0*880,  500 
parts)  in  an  autoclave  at  200°  and  subsequently  maintaining  the 
temperature  at  220 — 230°  during  seven  hours.  The  product  is 
diluted  with  water  and  filtered,  whereby  aminobenzanthrone  is 
isolated  as  dull  red  crystals;  unchanged  hydroxybenzanthrone 
can  be  recovered  by  acidification  of  the  filtrate.  H.  W. 

Introduction  of  Arylamino-groups  into  Aminoanthra- 
quinones.  Badische  Anilin  &  Soda-Fabrik  (Ft.  Pat. 
526686  ;  Brit.  Pat.  171292;  Swiss  Pat.  90480;  from  Chem.  Zentr ., 
1922,  ii,  639). — Aminoanthraquinones  or  their  substituted  deriv¬ 
atives  are  treated  with  metallic  compounds  of  primary  aromatic 
amines,  or  with  such  metals  or  metallic  compounds,  especially 
metallic  amides,  which  give  with  amines  metallic  arylamine  com¬ 
pounds,  in  the  presence  of  weak  oxidising  agents  such  as  air.  For 
example,  by  heating  l-amino-2-methylanthraquinone  with  sod- 
amide,  or  with  sodium,  magnesium,  or  aluminium  anilides, 

1- amino-4-anilino-2-methylanthraquinone  is  obtained.  1-Amino- 

2- methylanthraquinone  and  sodium  p-toluidide  similarly  ^ive 

l-aminoA-p-toluidino-2-methylanthraquinone,  lustrous,  metallic,  dark 
violet  prisms,  m.  p.  266°.  Other  compounds  similarly  prepared 
are  the  following.  5-1  : 4-Dianilinoanthraquinone,  lustrous, 
metallic,  violet  needles,  m.  p.  217° ;  5-1  :  4-Di-p-toluidinoanthra- 
quinone ;  l-amino-2-anilinoanthraquinone  ( ?),  violet,  lustrous 
needles,  m.  p.  239°;  l-aminoA-anilinoanthraquinone ,  m.  p.  192°; 
amino-p-toluidinoanthraquinone ,  m.  p.  253° ;  amino-o-toluidino - 
anthraquinone ,  m.  p.  206° ;  5-dianilinoanthraquinone,  violet  needles 
with  slight  metallic  lustre,  m.  p.  152°;  anthraquinonedihydro - 
5-phenylphenazinef  m.  p.  233°  (cf.  A.,  1921,  i,  274);  diaminophenyl- 
aminoanthraquinone ,  dark  violet  crystals.  G.  W.  R. 

Preparation  of  l-Amino-2-anthraquinone  Aldehyde. 

Leopold  Cassella  &  Co.,  (D.R.-P.  346188  and  Swiss  Pat. 
73683 ;  from  Chem .  Zentr.,  1922,  ii,  638). — The  condensation 
products  obtained  by  heating  l-amino-2-methylanthraquinone 
with  aromatic  nitro-compounds,  with  or  without  addition  of 
primary  aromatic  amines  in  the  presence  of  alkalis,  are  treated 
with  acids.  The  condensation  product  of  the  composition 

C6H4<CQQ]>C6H2(NH2)1#(CH:N-Aryl)2  obtained  by  the  action  of 

l-amino-2-methylanthraquinone  on  nitrobenzene  in  the  presence 
of  potassium  carbonate  or  on  (3 -naphthylamine  in  the  presence  of 
nitrobenzene,  is  heated  with  sulphuric  acid  or  with  acetic  acid 
and  strong  hydrochloric  acid.  The  l-aminoanthraquinone-2-alde - 

hyde  thus  obtained,  C6H4<^q>C6H2(NH2)*CHO,  forms  lustrous, 
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metallic,  red  crystals,  m.  p.  231 — 233°.  The  solution  in  strong 
sulphuric  acid  gives  a  diazo-compound  with  sodium  nitrite.  When 
heated  with  primary  amines,  it  gives  an  azomethinc.  G.  W.  R. 

Picolinoylaminoanthraquinones.  E.  de  Barry  Barnett 
(Chem.  News,  1922,  125,  143 — 144). — 1  -Picolinoylaminoanthra- 
quinone,  C20H12O3N2,  a  dark  yellow,  crystalline  powder,  m.  p. 
282 — 284°  (decomp.),  is  prepared  by  the  action  of  crude  picolinoyl 
chloride  on  a  solution  of  1 -aminoanthraquinone  in  tetrachloro- 
ethane.  On  alkaline  reduction,  it  forms  a  red  vat- dye,  but  the  action 
takes  place  slowly  and  with  considerable  difficulty.  2 -Picolinoyl- 
aminoanthraquinone  forms  almost  colourless  crystals,  m.  p.  257 — 
258°.  The  compounds  could  not  be  caused  to  react  with  alkyl 
haloid  with  the  formation  of  soluble,  quaternary  (pyridinium) 
salts.  H.  W. 


Anthraquinone  Derivatives.  K.  Wilke  (U.S.  Pat.  1417875). 
— By  the  action  of  fuming  sulphuric  acid  on  l-nitro-2-alkylanthra- 
quinones,  products  are  formed  which  are  insoluble  in  alkalis  and 
are  good  starting  materials  for  the  manufacture  of  dyes.  Con¬ 
ducting  the  reaction  with  exclusion  of  air  gives  products  of  greater 
purity.  Elimination  of  the  elements  of  water  occurs  between  the 
nitro-  and  alkyl-group  with  formation  of  new  isooxazole  derivatives 
of  anthraquinone.  l-Nitro-2-methylanthraquinone  yields  1  :  2- 
anthraquinoneisooxazole,  m.  p.  about  250°  (decomp.).  1  :  5-Di- 
nitro-2-methylanthraquinone  yields  greenish-yellow  crystals  of 
5-nitro- 1  :  2-anthraquinoneisooxazole.  l-Nitro-2-ethylanthraquin- 
one  yields  1  :  2-anthraquinonemethylisooxazole,  coarse,  dark  brown 
crystals,  m.  p.  about  210°.  1 -Nitro -2- methyl-5  :  6  :  7  :  8-tetra- 

chloroanthraquinone  yields  5:6:7:  H-tetrachloro-l  :  2-anthraquin- 
onemooxazole,  a  greenish-yellow  powder,  m.  p.  about  242°  (decomp.). 

Chemical  Abstracts. 


Preparation  of  Camphene  Hydrochloride.  Chemische 
Fabrik  atjf  Aktien  (vorm.  E.  Schering)  (D.R.-P.  348484;  from 
Chem.  Zentr.,  1922,  ii,  699 — 700). — Camphene  is  treated,  in  the 
presence  of  a  suitable  diluent,  with  hydrogen  chloride  at  low  tem- 
px t  _pTT_pivi  peratures.  The  hydrochloride  (formula  annexed) 

A  e'°  thus  obtained  forms  branched  snow-white  crystals, 

m.  p.  125 — 127°.  It  has  a  strong  odour  similar  to 
that  of  menthol,  but  quite  distinct  from  that  of 
pinene  hydrochloride  and  isobomyl  chloride.  It 
is  unstable  and  readily  loses  hydrogen  chloride,  which  results  in 
the  gradual  formation  of  t'sobomyl  chloride.  This  transformation 
takes  place  more  quickly  in  the  presence  of  acids.  By  shaking 
camphene  hydrochloride  with  water,  camphene  hydrate  is  formed 
in  quantitative  yield.  The  reaction  takes  place  more  quickly  in 
the  presence  of  alkalis.  G.  W.  R. 


CH, 


CH0-CH-CMeCl 


The  Borneol  obtained  from  the  Magnesium  Compound  of 
Pinene  Hydrochloride.  G.  Vavon  and  A.  L.  Berton  (■ Compt . 
rend.,  1922, 175, 369 — 372). — Pinene  hydrochloride  when  treated  with 
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Grignard’s  reagent  and  then  oxidised  yields  a  mixture  of  bomeol 
and  isobomeol  in  different  proportions  depending  on  the  tem¬ 
perature  of  oxidation.  The  authors  state  that  their  experiments 
yield  no  evidence  as  to  the  stage  at  which  the  formation  of  two 
isomerides  takes  place  and  suggest  the  possibility  of  the  existence 
of  isomerides  in  the  pinene  hydrochloride.  H.  J.  E. 


Phenylcamphenol.  A.  M.  Nordstrom  (Hyllningsskrift  tilld- 
gnad  Ossian  Aschan ,  1920,  129 — 133). — Magnesium  phenyl  bromide 
and  camphenol  yield  a  viscid,  oily  substance,  phenylcamphenol , 
b.  p.  166 — 167°/15  mm.,  df  1*0620,  n f>  1*55085,  and  a  little  diphenyl. 
Elimination  of  water  yields  a  compound ,  probably  of  the  annexed 

.qjj _ qjj  constitution,  df  1*0002,  n™  1*54679.  It  does  not 

i  i  2  form  a  nitrosochloride,  but  treatment  with  formic 

acid  yields  phenylapobomyl  formate,  a  viscid  oil, 
b.  p.  183-5— 185°/18  mm.,  df  1*0801,  rif  1*53461, 
by  hydrolysis  of  the  ester,  of  which  there  are 


CPh- 


-CMe2-CH 


CH - CHc 


obtained  phenylapobomeol,  b.  p.  164*5 — 166°/7  mm.,  df  1*0583,  nf 
1*55160,  and  an  acid  crystallising  in  fine  needles,  m.  p.  164°.  Phenyl- 
apoborneol  on  oxidation  yields  phenylapocamphor,  b.  p.  185 — 187°/20 
mm.,  df  1*0716,  nf>  1*55228  (semicarbazone,  m.  p.  214°);  the 
latter  on  oxidation  gives  phenylapocamphoric  acid,  lustrous  scales, 
m.  p.  205°  (anhydride,  m.  p.  118 — 119°;  diethyl  ester,  b.  p.  200 — 
201  °/7  mm.,  df  1*7028,  n™  1*50596).  Phenylapoborneol  yields, 
according  to  Chugaev,  phenylapobornylene,  b.  p.  135°/13  mm., 
df  0*9907,  rif  1*54466  (nitrosochloride,  m.  p.  164°)  and  a  substance, 
b.  p.  70 — 74°/8  mm.,  df  0*9108,  ri$  1*53619,  which  on  oxidation 
gives  benzyl  alcohol  and  a  ketone  (semicarbazone,  m.  p.  199°). 
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Action  of  Sulphur  and  Sulphur  Compounds  on  Terpenes. 

P.  P.  Budnikov  and  E.  A.  Schilov  (Bull.  Inst.  Polyt.  Ivanovo- 
Voznesensk ,  1921,  4,  110 — 112). — When  terpenes,  b.  p.  155 — 160°, 
are  subjected  to  prolonged  boiling  with  sulphur  in  a  reflux  apparatus 
and  in  an  atmosphere  of  carbon  dioxide,  hydrogen  sulphide  and 
other  gaseous  products  are  formed  together  with  a  reddish-brown, 
oily  liquid  having  a  characteristic,  acrid  odour.  Fractional  dis¬ 
tillation  of  this  liquid  at  either  ordinary  or  reduced  pressure  yields 
a  number  of  products  which  all  contain  sulphur  and  form  pre¬ 
cipitates  when  treated  with  alcoholic  solutions  of  mercuric  chloride, 
auric  chloride,  and  lead  acetate.  The  mercury  compound  gradually 
decomposes  with  formation  of  mercuric  sulphide  and  a  red,  oily 
liquid  when  boiled  with  water,  and  yields  a  distillate  free  from 
sulphur,  but  containing  chlorine,  when  distilled  in  a  current  of 
steam.  Hydrogen  sulphide  is  also  liberated  when  the  fractions 
of  the  original  product  are  treated  with  strong  acids.  Similar 
sulphur-containing  products,  giving  precipitates  with  some  of  the 
heavy  metal  salts,  are  obtained  when  terpenes  are  treated  with 
hydrogen  sulphide  under  the  conditions  mentioned  above. 

Sulphur  probably  unites  with  terpenes  at  the  double  linking, 
giving  a  compound  of  the  formula 
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CMe - CH- 


\ 


S— CMe - CH— 


2  ;ch2. 


S'  CMea  ,CH2  or 

xch-ch2-ch-  s— ch-ch2-ch-x 

In  the  compound  formed  with  mercuric  chloride,  the  latter  probably 
unites  with  the  sulphur,  the  subsequent  decomposition  by  steam 
being  represented  by  the  equation  : 


,CMe - CH- 


,CMeCl-CH— 


ci2Hgs: 


CH*CH, 


CMe2  ^CH2 — >  HgS  +  CHC1 


\ 


CMe2  CH2 


CH2 — CH— ' 


T.  H.  P. 


The  Composition  of  Beechnut  Oil  (Oleum  fagi  sylvaticce). 

A.  Heiduschka  and  P.  Roser  ( J .  pr.  Chem .,  1922,  [ii],  104,  137 — 
160). — An  exhaustive  analysis  shows  the  presence  in  this  oil  of 
0*39%  of  a-linolenie  acid,  9-19%  of  a-linolic  acid,  76-69%  of  oleic 
acid,  4-88%  of  palmitic  acid,  3*45%  of  stearic  acid,  and  0-82% 
of  material  which  could  not  be  saponified  and  was  essentially 
phytosterol.  W.  0.  K. 

The  Essential  Oil  from  Inchi  Grass  (Cympopogan  Ccesius, 
Stapf.).  K.  L.  Moudgill  and  K.  R.  Krishna  Iyer  ( Perf .  and 
Essent.  Oil  Rec.,  1922,  13,  292 — 295). — The  constants  for  this  oil 
(yield,  0-8%)  are:  df  0-9187;  <  1-484;  [a -38-9°;  acid 
number,  1-7;  saponification  number,  5*6;  acetyl  number,  120; 
percentage  of  aldehydes  (Bennett’s  hydroxylamine  method),  4*2. 
The  oil  is  not  identical  with  any  of  the  known  commercial  oils 
from  allied  grasses,  and  may  be  used  as  a  substitute  for  palmarosa 
oil,  which  it  resembles  in  odour.  It  contains  Z-borneol,  Z-camphene, 
Z-limonene,  Z-terpineol,  and  unidentified  sesquiterpene  constituents. 

H.  C.  R. 

Essential  Oil  of  Juniper  from  Cyrenaica.  V.  Massera 
(Riv.  Ital.  ess.  profumi ,  1922,  4,  23 — 24;  from  Chem.  Zentr .,  1922, 
i,  1079). — A  sample  of  essential  oil  of  juniper  from  Cyrenaica  had 
d15  0-8715;  [a]D+6°;  ti™  1-4732;  acid  number,  0-54 ;  esterification 
number,  4-91;  acetyl  number,  11*92.  a-Pinene  and  cadinene  were 
present.  A  sample  from  another  locality  had  similar  properties. 

G.  W.  R. 


Empirical  and  Structural  Composition  of  Natural  and 
Synthetic  Caoutchouc.  F.  Kirchhof  (Roll.  Chem.  Beihefte , 
1922,  16,  47 — 87). — A  critical  discussion  in  which  the  author  by 
means  of  an  examination  of  the  analytical  data  of  Harries  and  his 
co-workers  attempts  to  show  that  Para  caoutchouc  has  the  empirical 
formula  C10H17.  The  African  Congo  caoutchouc  has,  like  the 
synthetic  isoprene  and  piperylene  caoutchouc,  the  formula  C10H16, 
which  has  been  generally  accepted  for  all  forms  of  caoutchouc. 
These  formulae  are  in  keeping  with  the  behaviour  of  these  substances 
during  ozonisation  and  oxozonisation.  Because  of  this  new  formula 
for  Para  caoutchouc,  it  must  have  a  constitution  different  from 
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that  put  forward  by  Harries.  The  Para  caoutchouc  hydrocarbon 
must  have  an  open  chain  in  which  the  group 

— CH~“CH2 — CH2 — CMe~ 

must  appear,  but  in  which  other  groups  must  also  exist,  as 
shown  by  the  appearance  of  formic,  carbonic,  and  succinic 
acids  during  the  decomposition  of  the  ozonide.  Here,  in  part,  is 
the  difference  between  Para  caoutchouc  and  synthetic  isoprene 
caoutchouc.  An  attempt  is  made  to  build  up  structural  formulae 
which  shall  represent  the  quantitative  relationships  of  the  ozonide 
decomposition,  the  depolymerisation  in  solution  and  the  decom¬ 
position  on  distillation  in  a  vacuum.  Since  the  purely  chemical 
structural  formula  is  insufficient  to  represent  both  the  chemical 
and  physico-chemical  facts,  the  author  has  advanced  a  spacial 
formula  which,  it  is  claimed,  explains  the  colloidal,  physico-chemical, 
and  chemical  properties  of  caoutchouc.  J.  F.  S. 

Anemonins.  Yasuhiko  Asahina  and  Atsushi  Fujita  (Acta 
Phytochim .,  1922,  1,  1 — 42). — A  resume  in  German  of  Asahina’s 
work  on  anemonin,  most  of  which  has  been  published  in  Japanese 
only  (cf.  A.,  1892,  i,  241 ;  1896,  i,  623;  1899,  i,  930;  1914,  i,  561 ; 
1915,  i,  1067;  1916,  i,  401 ;  1920,  i,  70,  321,  493,  678;  1921,  i,  798). 

W.  G. 

The  Colouring  Matter  of  Lithospermum  erythrorhizon . 

Riko  Majima  and  Chika  Kuroda  (Acta  Phytochim .,  1922,  1,  43 — 
65). — The  colouring  matter  of  shikon,  the  dried  roots  of  Litho¬ 
spermum  erythrorhizon ,  has  been  isolated  in  a  crystalline  form  and  been 
shown  to  be  a  monoacetyl  derivative,  m .  p.  85 — 86°,  of  shikonin.  If  the 
acetyl  derivative  is  dissolved  in  dilute  alkali  and  the  solution  is  then 
acidified  with  dilute  acid,  shikonin  itself,  C16H1605,  m.  p.  147°,  is 
obtained.  It  gives  sodium  and  copper  salts  and  on  acetylation  yields  a 
triacetyl  derivative,  m.  p.  113°,  but  if  the  acetylation  is  carried  out  in 
the  presence  of  zinc  dust,  a  penta-acetyl  derivative  of  reduced  shikonin, 
m.  p.  90°,  is  formed,  which  on  bromination  gives  a  bromo- compound, 
C16H1205BrAc5,H20,  m.  p.  123°.  Shikonin  also  yields  a  dibenzoyl 
derivative,  m.  p.  168°,  and  an  oxime ,  m.  p.  163°.  The  constitution 
assigned  to  shikonin  (annexed  formula)  is  that  of  S-methyl- Ay- 

pentenyl- 2  :  5 :  8 -trihydroxy -1 : 4:-naphtha- 
quinone .  In  support  of  this  view,  it  is 
OH  shown  that  on  heating,  shikonin  is  partly 

CH2*CH2*CH!CMe2  converted  into  sliikazarin  (1  :  4-dihydr¬ 
oxy-  8- methylanthraquinone),  m.p.  232°, 
and  on  dry  distillation  gives  1-  and  2- 
methylanthracenes.  Shikazarin,  if  distilled  with  zinc  dust,  gives 
the  same  products.  When  oxidised  with  potassium  permanganate 
in  acetone  solution,  shikazarin  gives  3-methylphthalic  acid.  Tri- 
acetylshikonin  on  oxidation  with  ozone  yielded  acetone,  succinic 
acid,  and  3  :  6-dihydroxyphthalic  acid.  W.  G. 

The  Structure  of  the  Compounds  produced  from  Olefines 
and  Mercury  Salts  :  Mercurated  Dihydr obenzof urans . 

Roger  Adams,  F.  L.  Roman,  and  W.  N.  Sperry  (J.  Amer.  Chem. 
Soc.y  1922,  44,  1781 — 1792). — Experimental  evidence  is  adduced 


OH  CO 


OH  CO 
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from  the  literature  to  disprove  molecular  formulae,  such  as 
CH2;CH2,Hg(OH)X,  for  the  compounds  from  olefines  and  mercuric 
salts. 

A  series  of  mercurated  dihydrobenzofurans  of  the  general  struc¬ 
ture  C6H4<C^^i^>CH*CH2*HgX,  is  described.  These  compounds 

are  remarkably  stable  towards  acids  in  comparison  with  other 
mercury  salt-olefine  compounds.  They  are  converted  by  potassium 
iodide  into  the  corresponding  iodide  and  by  treatment  with  sodium 
amalgam  give  compounds  of  the  general  type  R2IIg.  No  reasonable 
molecular  formula  for  the  mercurated  dihydrobenzofurans  can  be 
written  which  will  explain  the  structure  and  the  chemical  reactions 
of  these  compounds.  The  additive  formula  allows  of  a  simple 
explanation  of  all  the  experimental  facts. 

1-Acetoxymer cur i methyl- 1  :  2 - di hydrobenzo jura n , 

C6H4<^>CH-CH2-Hg-OAc, 

colourless  plates,  m.  p.  80 — 81°,  is  prepared  by  the  gradual  addition 
of  an  aqueous  solution  of  mercuric  acetate  to  a  suspension  of  o-allyl- 
phenol  in  water.  It  is  converted  by  sodium  chloride  solution  into 
i-chloromercurimethyl-l  :  2 -dihydrobenzofuran,  m.  p.  137°,  which  is 
also  obtained  from  o-allylphenol  and  mercuric  chloride  in  the 
presence  of  water,  ethyl  alcohol,  or  n- butyl  alcohol.  If  the  reaction 
is  effected  in  the  presence  of  aqueous  hydrochloric  acid,  an  unstable 
intermediate  compound ,  probably  OH,C6H4‘CH2*CHCl*CH2#HgCl,  is 
also  formed  which,  however,  could  not  be  isolated  in  a  homogeneous 
condition.  The  acetoxy- compound  is  converted  by  hot  potassium 
bromide  solution  into  1-bromomcrcurimethyl-l  :  2 -dihydrobenzofuran, 
colourless,  lustrous  crystals,  m.  p.  122°,  and  by  potassium  iodide 
into  l-iodomercurimethyl-l  :  2-dihydrobenzofuran ,  colourless  plates, 
m.  p.  114 — 115-5°;  the  latter  substance  is  also  obtained  from  the 
chloromercuri-derivative  and  potassium  iodide.  1  :  1  -Sulphato- 
mercuridimethylenebis-l  :  2-dihydrobenzofuran , 

(c6H1<^>CH-CH2Hgj2S04) 

m.  p.  123°  (decomp.),  is  prepared  by  the  cautious  addition  of  o-allyl¬ 
phenol  to  a  solution  of  mercuric  oxide  in  aqueous  sulphuric  acid. 
Reduction  of  1-chloromercurimethyl-l  :  2-dihydrobenzofuran  by 
sodium  amalgam  and  ethyl  alcohol  leads  to  the  production  of 
1  :  l-mercuridimethylenebis-l  :  2-dihydrobenzofuran , 

(c6H4<^>CH-CH2)2Hg, 
colourless  crystals,  m.  p.  93°. 

o-Allylanisole  reacts  with  an  aqueous  or  methyl  alcoholic  solution 
of  mercuric  acetate  with  the  formation  of  (x-acetoxymercuri-y-o- 
anisylpropan-$-ol ,  C6H4(OMe)-CH2-CH(OH)-CH2*Hg-OAc,  which 
could  not  be  caused  to  crystallise.  It  is  readily  decomposed  by 
hydrochloric  acid  with  regeneration  of  o-allylanisole.  It  appears 
to  be  converted  by  sodium  chloride  into  the  corresponding  chloride , 
which  could  not  be  caused  to  solidify.  Mercuric  chloride  or  sulphate 
does  not  react  with  o-allylanisole. 
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1-Iodomercurimethyl-l  :  2-dihydrobenzofuran  is  transformed  by 
a  hot  solution  of  iodine  in  aqueous  potassium  iodide  into  1  -iodo- 

methyl-l  :  2-dihydrobenzofuran ,  CgH^^o'i^CH^CHgl,  colourless 

crystals,  m.  p.  36*5— 37-5°,  b.  p.  150— 151°/13— 15  mm.,  d%  1-792 
(liquid),  ri§  1-614;  the  latter  substance  is  reduced  by  granulated 
zinc  and  hydrochloric  acid  to  \-methyl-\  :  2-dihydrobenzofuran , 
b.  p.  199—202°/744  mm.,  d%  1-507,  n$  1-536.  H.  W. 

The  Relation  between  Vitali’s  Reaction  and  the  Constitu¬ 
tion  of  the  Alkaloids  which  give  it.  Paul  Hardy  ( J.  Pharm. 
Chim .,  1922,  [vii],  26,  172 — 176). — It  has  been  pointed  out  that 
Vitali’s  reaction  is  given  by  substances  other  than  atropine  and 
hyoscy amine.  The  author  shows  that  it  is  a  general  reaction  for 
esters  of  certain  acids  the  constitution  of  which  is  analogous  to  that 
of  tropic  acid.  The  reaction  is  given  by  scopolamine  and  by  iso- 
atropylcocaine  but  not  by  homatropine  or  veratrine.  H.  J.  E. 

Salts  of  Codeine  :  The  Hydrobromide  ;  Preparation  of 
Solutions  for  Injection.  Felix  Martin  (J.  Pharm.  Chim., 
1922,  [vii],  26,  176 — 187). — Codeine  hydrobromide  crystallises  with 
2  mols.  of  water,  which  are  not  lost  on  exposure  to  the  atmosphere ; 
in  dry  air,  \  mol.  of  water  is  lost  at  the  ordinary  temperature.  At 
100°,  the  salt  is  only  partly  dehydrated  and  must  be  heated  at 
115 — 116°  before  becoming  anhydrous.  The  solubility  in  water 
at  97°  is  2-04.  Addition  of  sodium  benzoate  or  salicylate  increases 
its  solubility  at  the  ordinary  temperature;  this  is  considered  to 
be  due  to  double  decomposition,  as  codeine  salicylate  may  be  ex¬ 
tracted  with  ether  from  a  mixed  solution.  Several  analyses  of 
commercial  codeine  indicate  a  product  of  a  high  degree  of  purity. 

H.  J.  E. 

Harmine  and  Harmaline.  VI.  The  Synthesis  of  iV-Methyl- 
tetrahydronorharmine  and  the  Constitution  of  Harmaline 
and  of  the  Alkylated  Harmines.  William  Ogilvy  Kermack, 
William  Henry  Perkin,  and  Robert  Robinson  (T.,  1922,  121, 
1872—1896). 

Preparation  of  O -Alkyl  Derivatives  of  Hydrocupreine. 

Vereinigte  Chininfabriken  Zimmer  &  Co.,  (D.R.-P,  344140; 
from  Chem.  Zentr .,  1922,  ii,  812). — Hydrocupreine  oxide,  which 
may  be  obtained  by  oxidation  of  hydrocupreine,  is  alkylated 
by  the  usual  methods  and  the  products  are  reduced  to  the  alkyl 
derivatives  of  hydrocupreine.  Since  the  nitrogen  atom  which  is 
alkylated  is  protected  by  an  oxygen  atom,  ammonium  bases  are 
not  formed.  Hydrocupreine  oxide  (leaflets,  m.  p.  199°,  obtained 
by  the  action  of  30%  hydrogen  peroxide  on  hydrocupreine)  is 
treated  with  ethyl  sulphate,  ethyl  hydrocupreine  oxide  sulphate, 
thereby  obtained,  forms  colourless  needles.  By  heating  with  excess 
of  sulphur  dioxide  under  pressure,  ethyl  hydrocupreine  is  obtained. 
By  treatment  of  hydrocupreine  oxide  with  ethylene  chloride  and 
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reduction  with  sulphuric 
hydrocupreine  is  obtained; 


acid  and  sodium  sulphite,  chloroethyl 
it  forms  colourless  needles,  m.  p.  164°. 

G.  W.  R. 


The  Isolation  of  Muscarine,  the  Potent  Principle  of 
Amanita  Muscaria.  Harold  King  (T.,  1922,  121,  1743 — 1753). 


Arylated  Pyridines  and  their  Relations  to  the  Correspond¬ 
ing  Pyrylium  Compounds.  IV.  Walther  Dilthey  [with 
J.  Nusslein,  Heinr.  Meyer,  and  H.  Kaffer]  (J.  pr.  Chem ., 
1922,  [ii],  104,  28 — 36;  cf.  A.,  1921,  i,  735). — It  has  been  shown 
that  whereas  the  salt-forming  powers  of  pyrylium  compounds  are 
not  much  affected  by  the  introduction  of  aryl  groups,  those  of 
pyridine  compounds  are  considerably  weakened.  It  has  now  been 
found,  however,  that,  under  suitable  conditions,  penta-  and  tetra- 
phenylpyridines  form  a  picrate,  and  that  pentaphenylpyridine 
forms  a  perchlorate,  the  basicity  thus  being  rather  stronger  than 
had  been  suspected. 

The  following  new  compounds  have  been  prepared :  Penta - 
phenylpyridine  picrate ,  nodular,  yellowish -orange  crystals  or  compact 
prisms,  m.  p.  233 — 237°,  perchlorate ,  colourless  crystals,  m.  p.  299° ; 
2:4:5:  6 -tetraphenylpyridine  picrate ,  small,  yellow  needles,  m.  p. 
192 — 193° ;  4:5:  6-triphenyl-2-(p-bromophenyl)pyridine ,  colourless 
needles,  m.  p.  172°  ( picrate ,  m.  p.  226°) ;  4t-phenyl-2  :  6-di-(p-bromo- 
phenyl)pyridine,  colourless,  silky  needles,  m.  p.  196°  ( hydrochloride , 
citron-yellow  needles,  picrate ,  yellow  prisms,  m.  p.  212°) ;  4:6- 
diphenyl-2-(4:-methoxy-3-methylphenyl)pyridine,  colourless  needles, 
m.  p.  112°  ( hydrochloride ,  greenish -yellow  crystals  like  glass-wool, 
m.  p.  100 — -104°) ;  4  :  6-diphenyl-2-(6-hydroxy-m4olyl)pyridine, 
colourless  needles,  m.  p.  151 — 152°  ( picrate ,  yellow  needles,  m.  p. 
232°) ;  4  :  6-diphenyl-2-(6-acetoxy-m-tolyl)pyridine ,  colourless  prisms, 
m.  p.  99 — 101°  ( picrate ,  nodular,  yellow  crystals,  m.  p.  126 — 127°). 


W.  O.  K. 


Preparation  of  Hydrogenated  l-Alkylpyridine-4-Carb- 
oxylates.  E.  Merck  (D.R.-P.  344028;  from  Chem .  Zentr 1922, 
ii,  810). — Trigonelline  (methylbetaine  of  pyridine- 3 -carboxylic 
acid),  its  1 -alkyl  homologues,  or  the  salts  of  these  compounds  are 
reduced  by  metals  in  alcoholic  solution.  Reduction  of  trigonelline 
chloride  by  tin  and  hydrochloric  acid  in  methyl  alcoholic  solution 
gives  methyl  l-methylhexahydropyridine-3-carboxylate,  an  oil,  b.  p. 
92 — 94°/16  mm.  The  alkylhaloids  have  therapeutic  uses.  The 
methiodide  has  m.  p.  190°  (corr.).  Ethyl  1-ethylhexahydropyridine- 
3-carboxylate,  a  basic-smelling,  colourless  oil,  b.  p.  108 — 110°/13 
mm.,  is  obtained  by  reduction  of  ethyltrigonelline  hydrochloride 
( ?  hydrobromide).  The  latter  is  prepared  by  heating  pyridine- 
3-carboxylic  acid  with  ethyl  bromide,  sodium  carbonate,  and  water 
in  a  closed  vessel ;  it  forms  white,  lustrous  spangles,  m.  p.  227° 
(decomp.).  G.  W.  R. 

Preparation  of  Hydrogenated  l-Alkylpyridine-3-carboxyl- 
ates.  Richard  Wolffenstein  (D.R.-P.  346888;  from  Chem. 
Zentr .,  1922,  ii,  811). — In  the  place  of  1 -alkylhaloids  of  alkyl  pyridine- 
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3-carboxylates  (this  vol.,  i,  365),  other  quaternary  ammonium  salts 
are  used.  For  example,  methyl  l-methylpyridine-3-carboxylate 
methosulphate  is  reduced  by  tin  and  hydrogen  chloride  to  methyl 
l-methylhexahydropyridine-3-carboxylate,  which  is  identical  with 
the  compound  obtained  by  reduction  of  the  corresponding  1 -alkyl- 
haloids.  Ethyl  l-ethylhexahydropyridine-3-carboxylaie ,  similarly  pre¬ 
pared,  is  a  basic,  oily  liquid.  G.  W.  R. 

Preparation  of  Alkyl  Salts  of  Hydrogenated  1-Alkyl- 
pyridine-3-carboxylates.  Richard  Wolffenstein  (D.R.P-. 
346461  and  348379;  from  Chem.  Zentr .,  1922,  ii,  810—811 ;  cf.  this 
vol.,  i,  365). — Hydrogenated  l-alkylpyridine-3-carboxylates  are 
treated  with  alkyl  haloids  or  with  other  alkyl  salts.  By  the  action 
of  methyl  iodide  on  methyl  l-methylhexahydropyridine-3-carb- 
oxylate  in  the  presence  of  a  diluent,  the  corresponding  1  -methiodide 
is  obtained.  It  is  a  colourless  or  light  yellow,  crystalline  powder 
of  fish-like  odour,  having  in.  p.  185 — 188°.  The  1  -methobromide  is 
a  white,  crystalline  powder,  in.  p.  196°.  The  1  -methochloride  is 
prepared  by  the  action  of  silver  chloride  on  the  1 -methiodide.  The 
ethosulphate  forms  white,  lustrous  leaflets,  m.  p.  90 — 96°.  The 
ethosulphate  of  ethyl  l-methylhexahydropyridine-3-carboxylate  is 
also  mentioned.  The  products  have  therapeutic  uses. 

G.  W.  R. 

Preparation  of  1-Alkylpyridine  Carboxylates.  E.  Merck 
(D.R.-P.  344029;  from  Chem.  Zentr.,  1922,  ii,  810). — Betaines  of 
the  pyridine  series  are  esterified  with  alcohols  by  the  usual  methods 
in  the  presence  of  strong  acids.  The  chloride  of  methyl  1-methyl- 
pyridine-3 -carboxylate,  C8H10O2NCl,H2O,  is  prepared  by  heating 
trigonelline  or  trigonelline  chloride  with  methyl  alcohol  containing 
hydrochloric  acid.  It  forms  colourless  crystals,  m.  p.  101°. 

G.  W.  R. 

Preparation  of  Betaines  of  the  Pyridine  Series.  E.  Merck 
(D.R.-P.  344030;  from  Chem.  Zentr.,  1922,  ii,  810). — Pyridine- 
carboxylic  acids  are  treated  with  methyl  chloride  in  alkaline  solu¬ 
tion  at  about  100°.  Trigonelline  is  thus  prepared  from  pyridine-3- 
carboxylic  acid.  Pyridine-2  :  3-dicarboxylic  acid  (quinolinic  acid) 
gives  a  methyl  pyridine-2  :  3-dicarboxylic  acid  having  m.  p.  157°. 

G.  W.  R. 

The  6-Alkyloxy-2-methylquinolines.  Gurney  O.  Gute- 
kunst  and  H.  Le  B.  Gray  (J.  Amer.  Chem .  Soc.,  1922,  44,  1741 — 
1746). — The  preparation  of  6-alkyloxy-2-methylquinolines  involves 
the  production  of  relatively  large  quantities  of  the  various  p- amino- 
phenyl  alkyl  ethers,  some  of  which  are  more  conveniently  obtained 
by  the  reduction  of  the  corresponding  2>-nitrophenyl  compounds, 
whereas  others  are  derived  more  readily  from  the  p-acetylamino- 
phenyl  alkyl  ethers.  The  amines  are  transformed  into  the  2-methyl- 
quinolines  according  to  the  Doebner-Miller  quinaldine  synthesis. 

p -Nitrophenyl  butyl  ether ,  slender,  colourless  needles,  m.  p.  32°, 
is  prepared  by  the  protracted  heating  of  a  solution  of  p-nitrophenol 
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in  aqueous  alcoholic  (50%)  potassium  hydroxide  solution  with 
butyl  alcohol  and  butyl  iodide  under  a  reflux  condenser.  ^-Amino- 
phenyl  butyl  ether ,  obtained  by  reducing  the  nitro- compound  with 
stannous  chloride  and  concentrated  hydrochloric  acid,  is  a  pale 
yellow  liquid,  b.  p.  143 — 144° /12  mm.  p-Nitrophenyl  isoamyl  ether , 
a  pale  yellow  liquid,  b.  p.  183°/18  mm.,  is  reduced  similarly  to 
p -aminophenyl  isoamyl  ether ,  a  pale  yellow  liquid,  b.  p.  149— 
150°/15  mm. 

p- Acetylaminophenyl  allyl  ether ,  minute  crystals,  m.  p.  88 — 89°, 
is  prepared  by  the  action  of  allyl  bromide  on  a  boiling  solution  of 
^-acetylaminophenol  and  potassium  hydroxide  in  alcohol  (75%). 
It  is  hydrolysed  by  sulphuric  acid  to  p -aminophenyl  allyl  ether ,  a 
pale  yellow  liquid,  b.  p.  143 — 144° /13  mm.,  the  sulphate  of  which, 
large,  colourless  plates,  m.  p.  244°  (decomp.),  is  described.  The 
following  compounds  have  also  been  prepared :  p-Acetylamino- 
phenyl  butyl  ether ,  colourless  needles,  m.  p.  112°;  p -aminophenyl 
butyl  ether ,  a  pale  yellow  liquid,  b.  p.  143 — 144°/12  mm.  [ sulphate , 
large  colourless  plates,  m.  p.  270°  (decomp.)];  p -acetylaminophenyl 
benzyl  ether ,  colourless  needles,  m.  p.  142° ;  p -acetylaminophenyl 
isobutyl  ether ,  colourless  needles,  m.  p.  80 — 81° ;  p -aminophenyl 
iso  butyl  ether ,  a  colourless  liquid,  b.  p.  145 — 146°/10  mm.  (sulphate, 
large  colourless  plates,  decomp.  251 — 252°) ;  p -acetylaminophenyl 
isoamyZ  ether ,  colourless  plates,  m.  p.  103 — 103*5°;  p-aminophenyl 
iso  amyl  ether ,  a  pale  yellow  liquid,  b.  p.  149 — 150°/15  mm.  [ sulphate , 
colourless  plates,  m.  p.  253 — 254°  (decomp.)]. 

6-Propoxy-2-methylquinoline ,  a  pale  yellow  liquid,  b.  p.  176 — 
177°/16  mm.,  is  prepared  by  the  action  of  concentrated  hydrochloric 
acid  on  a  mixture  of  paracet aldehyde  and  ^-aminophenyl  propyl 
ether  hydrochloride  ;  the  corresponding  ethiodide  crystallises  in  pale 
yellow  needles,  m.  p.  147*5°.  The  following  compounds  are 
obtained  in  an  analogous  manner  :  6-Allyloxy-2-methylquinoline,  a 
red,  oily  liquid,  and  the  corresponding  ethiodide ,  small,  yellow  needles 
which  could  not  be  purified  satisfactorily ;  Q-butoxy -2-methyl- 
quinoline,  yellow  nodules,  m.  p.  52°  after  softening  at  48°,  b.  p. 
182 — 183°/13  mm.  ( ethiodide ,  small,  yellow  needles,  m.  p.  186°) ; 
Q-isobutoxy-2-methylquinoline ,  a  colourless,  oily  liquid,  b.  p.  171 — 
172°/12  mm.  ( ethiodide ,  small,  yellow  needles,  m.  p.  142°);  6-iso- 
amyloxy-2-methylquinoline ,  a  pale  yellow  liquid,  b.  p.  182 — 183° /10 
mm.  ( ethiodide ,  yellow  needles,  m.  p.  201°).  H.  W. 

Quinolines.  I.  Preparation  of  6-Ethoxy-2  : 4-dimethyl- 
quinoline.  S.  Palkin  and  M.  Harris  ( J .  Ind.  Eng.  Chem., 
1922,  14,  704 — 705). — The  method  employed  is  a  modification  of 
that  described  by  Mikeska,  Haller,  and  Adams  (A.,  1921,  i,  54). 
The  reaction  product  is  distilled  in  steam  for  half  an  hour,  cooled, 
decanted,  and  the  tarry  residue  washed  with  dilute  hydrochloric 
acid,  which  is  added  to  the  main  liquid.  Excess  of  sodium  hydroxide 
solution  is  added  and  the  oil  which  slowly  rises  to  the  surface  is 
removed  and  distilled  under  reduced  pressure  (30 — 70  mm.).  The 
oil  is  collected  up  to  225° /30  mm.  The  crude  base  is  treated  on 
a  steam-bath  with  acetic  anhydride  and  poured  into  water.  Most 
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of  the  primary  base  and  the  hydro-base  are  thus  removed  as 
insoluble  acetyl  compounds.  The  filtrate  is  treated  with  excess 
of  sodium  hydroxide  solution,  and  the  solidified  base  removed, 
dissolved  in  twice  its  weight  of  hydrochloric  acid,  and  diazotised. 

On  dilution  with  water,  the  hydrochloride  of  the  base  dissolves, 
leaving  a  residue  containing  phenacetin  and  the  nitroso- compound. 
The  filtrate  is  steamed  for  twenty  minutes  to  decompose  diazonium 
salts,  filtered  through  cotton,  and  neutralised.  The  base  solidifies 
and  is  collected  on  a  filter  and  distilled  in  a  vacuum.  It  is  then 
recrystallised  from  18%  hydrochloric  acid  and  the  solution  filtered 
in  three  stages — namely,  at  40 — 50°,  at  room  temperature,  and  at 
0°.  The  product  has  b.  p.  314 — 316°  and  m.  p.  88 — 88*5°.  Boiling 
range  curves  for  the  crude  base  and  after  the  diazotisation  process 
are  given.  A.  G.  P. 


Preparation  of  Substituted  Derivatives  of  Hydrogenated 
2-Phenylquinoline-4-c  arb oxylic  Acid,  and  their  Salts.  Fritz 
Zuckmayer  (D.R.-P.  344501 ;  from  CTiem .  Zentr .,  1922,  ii,  811).— 
An  earlier  patent  (this  vol.,  i,  574)  is  modified,  whereby  in  place  of 
2-phenylquinoline-4-carboxylic  acid,  hydroxy-,  amino-,  or  acetyl- 
amino- derivatives  substituted  in  the  quinoline  group  are  used.  By 
reduction  of  7-acetylamino-2-phenylquinoline-4-carboxylic  acid  with 
sodium  amalgam,  7 - acetylamino-2-phenyltetrahydroquinolineA-carb - 
oxylic  acid  is  obtained;  it  forms  yellowish -brown  crystals,  m.  p. 
210°,  and  gives  a  light  yellow  nitroso- compound.  The  potassium 
salt  is  a  tasteless,  yellow  powder.  Reduction  of  6-hydroxy -2- 
phenylquinolineA-carboxylic  acid  (a  yellow  mass,  m.  p.  above  300°) 
yields  6-hydroxy -2-phenyltetr ahy dr oquinolineA-carboxylic  acid ;  it  is 
a  white,  tasteless  powder,  m.  p.  248 — 250°  (decomp.).  The  tetra- 
hydro-compounds  may  be  acetylated,  and  form  nitroso- compounds. 


G.  W.  R. 


Preparation  of  2-ar-Tetrahydronaphthylquinoline-4-carb- 
oxylic  Acids.  Chemische  Fabrik  auf  Aktien  (vorm.  E. 
Schering)  (D.R.-P.  344027;  from  Chem.  Zentr.,  1922,  ii,  811 — 
812). — Isatins  are  condensed  with  ar-acetyltetrahydronaphthalenes 
in  alkaline  solution.  2-ar-TetrahydronaphthylquinolineA-carboxylic 
acid ,  from  the  condensation  of  isatin  with  ar-acetyltetrahydronaph- 
thalene,  forms  dark  yellow,  transparent  leaflets,  m.  p.  196 — 197*5°. 
With  6-bromoisatin,  l-bromo-2-av-tetrahydronaphthylquinoline-4 - 
carboxylic  acid  is  obtained;  it  forms  yellow  crystals,  m.  p.  228 — 
229*5°.  G.  W.  R. 

Phenylcarbazole.  Alfred  Eckert,  Fritz  Seidel,  and 
Gertrud  Endler  (J.  pr.  Chem.,  1922,  [ii],  104,  85 — 90). — Carb- 
azole,  when  heated  in  a  reflux  apparatus  with  o-iodobenzoic  acid 
in  nitrobenzene  solution  in  the  presence  of  potassium  carbonate 
and  copper  oxide  yields  carbazole-o-benzoic  acid ,  white,  lustrous 
needles,  m.  p.  184°  (methyl  ester,  long  needles,  m.  p.  138 — 140°). 
This  decomposes  at  350 — 400°  to  yield  9 -phenylcarbazole,  m.  p.  94 — 
95°,  purified  as  the  picrate,  m.  p.  126 — 129°.  When  heated  with 
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m.  p.  158 — 160 


zinc  chloride  at  280°,  carbazole-9-benzoic  acid 
yields  an  acridone  derivative  (annexed  formula), 
crystals,  m.  p.  190°.  This  is  also  formed  on  boiling 
carbazole-9-benzoic  acid  in  xylene  solution  with 
phosphorus  pentachloride  and  then  adding  alumin¬ 
ium  chloride.  On  reduction  in  alcoholic  solution 
with  sodium,  the  derivative  yields  the  di- 
hydroacridine  derivative ,  C15)H13N,  yellow  needles, 
°  W.  0.  K. 


Preparation  of  an  Unsaturated  Ether  of  p-Dihydroxy- 
diphenylacetamidine.  Society  for  Chemical  Industry  in 
Basle  (Swiss  Pat.  91728;  from  Chem.  Zentr.,  1922,  ii,  699). — 
p-Aminophenyl  allyl  ether  is  condensed  with  p-acetylaminophenyl 
allyl  ether  in  the  presence  of  phosphorus  compounds  such  as 
phosphorus  haloids,  phosphoric  oxide,  phosphoryl  chloride,  or 
phosphoryl  bromide,  using  benzene  or  toluene  as  diluting  agents. 
The  diaUyl  ether  of  ^-dihydroxyphenylacetamidine  thus  obtained 
forms  colourless  crystals,  m.  p.  85 — 86°.  The  hydrochloride  is 
crystalline,  m.  p.  152 — 153°.  This  product  has  a  more  powerful 
local  anaesthetic  action  than  the  corresponding  saturated  ethers. 

G.  W.  B. 


Glyoxalinedicarboxylic  Acid  for  the  Recognition  and 
Separation  of  Organic  Bases.  II.  Pauly  and  E.  Ludwig 
(Z.  physiol.  Chem.,  1922,  121,  165 — 169). — Glyoxalinedicarboxylic 
acid  forms  sparingly  soluble  and  well  crystallised  mono-hydrogen 
salts  with  a  number  of  organic  bases.  The  hydrogen  salts  with 
the  following  bases  have  been  prepared  :  Methylamine,  m.  p.  240 — 
245°;  dimethylamine,  m.  p.  238 — 239°;  trimethylamine,  m.  p. 
260 — 265°;  ethylamine,  m.  p.  253 — 254°;  diethylamine,  m.  p.  180°; 
propylamine,  m.  p.  212°  ;  w-butylamine,  m.  p.  225 — 227°;  piperidine, 
m.  p.  221 — 222°;  d-coniine,  m.  p.  208 — 209°;  atropine,  m.  p.  93°; 
the  solubility  of  these  being  between  2  and  45  per  cent.,  but  with 
those  of  hydrazine,  m.  p.  above  260° ;  guanidine,  m.  p.  241 — 242°, 
glyoxaline,  m.  p.  245°,  and  Z-histidine,  m.  p.  253 — 254°  (decomp.), 
the  solubilities  are  very  small.  The  ionisation  constants  for  the 
two  stages  of  ionisation  are  K1 =0  00285  and  A2=6-44  X  10-8. 

H.  K. 

Glucosamine  as  the  Basis  of  Formation  of  Heterocyclic 
Compounds.  Herm.  Pauly  and  Ernst  Ludwig  (Z.  physiol . 
Chem.,  1922,  121,  170 — 176). — Glucosamine  forms  heterocyclic 
compounds  of  the  glyoxaline  and  pyrrole  type  more  easily  than 
dextrose.  By  condensation  with  silver  cyanate,  glucimidazolone 
(5-a(3yS-tetrahydroxybutylglyoxal-2-one),  C7H1205N2,£H20,  is  ob¬ 
tained,  m.  p.  130 — 135°,  and  [ajft  —49*4°  in  water,  and  from 
potassium  thiocyanate  in  a  similar  manner,  2 -thiolglucimidazole, 
C7H1204N2S,H20,  m.  p.  168°,  and  [a]5?  —17-9°  in  water.  On 
oxidation  with  hydrogen  peroxide,  the  latter  gives  glucinimidazole 
hydrochloride,  m.  p.  162°,  but  when  oxidised  with  dilute  nitric  acid 
an  impure  additive  product  of  the  silver  salt  and  silver  nitrate  was 
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obtained.  Stronger  nitric  acid  gave  glyoxalinecarboxylic  acid. 
Glucosamine  condenses  at  100°  with  acetoacetic  ester  or  acetyl- 
acetone,  giving,  respectively,  the  ethyl  ester  of  2-methylS-a.$yh- 
tetrahydroxybutylpyrrole-3-carboxylic  acid ,  m.  p.  120°,  and  [a]D  +49*7° 
in  water,  and  3  -  acetiil-2- methvl-h- a  fly  8  -  tetrahydroxyb  utidpyrrole ,  m.  p. 
98°,  and  [a]D-25*l°  in  water.  H.  K. 

Preparation  of  Aminoacetyl  Compounds  of  4-Amino-l- 
phenyl-2  :  3-dialkylpyrazolones.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (Austr.  Pat.  86136;  from  Chem.  Zentr., 
1922,  ii,  575). — Aqueous  ammonia  is  allowed  to  act  on 
4-chloroacetylamino-l -phenyl-2  :  3-dialkylpyrazolones,  or  the  addi¬ 
tive  compounds  of  the  latter  with  hexamethylenetetramine  are 
treated  with  acids.  4-Chloroacetylamino-l-phenyl-2  :  3-dimethyl-h- 
pyrazolone,  m.  p.  187°,  is  prepared  by  the  action  of  chloroacetyl 
chloride  on  4-amino- 1 -phenyl-2  :  3-dimetliyl-5-pyrazolone.  The 
additive  compound  with  hexamethylenetetramine  gives  by  treat¬ 
ment  with  strong  hydrochloric  acid  4:-aminoacetylamino-l-phenyl- 
2  :  3 -dimethyls -pyrazolone  (formula  annexed).  It  forms  a  dihydro¬ 
chloride,  m.  p.  about  233°,  and  a 
monohydrochloride ,  m.  p.  260—265°. 
The  aminoacetyl  compound  may  also 
be  prepared  by  the  action  of  aqueous 
ammonia  on  the  chloroacetyl  com¬ 
pound.  4  -  Chloroacetylamino  - 1  -phenyl-  3  -  methyl- 2  -  ethyl  -  5  -pyrazolone 

(m.  p.  186°)  gives  with  aqueous  ammonia  4:-aminoacetylamino-\ - 
phenyl-3-methyl-2-ethyl-5-pyrazolone.  The  hydrobromide  has  m.  p. 
about  150°.  The  compounds  have  antipyretic  properties. 

G.  W.  R. 


MeN 
MeCL 


cnh-co-ch2-nh2 


Hydantoins.  Synthesis  of  the  Soporific  4-Phenyl-4-ethyl- 
hydantoin  [Nirvanol].  William  T.  Read  (J.  Amer.  Chem.  Soc ., 
1922,  44,  1746 — 1755). — The  synthesis  is  effected  in  accordance 

with  the  scheme :  COEtPh  CN-CEtPh-OH  CN-CEtPh-NH,, 


KOCN 

HC1 


>  CN-CEtPh-NH-CO-NIL 


HaO+HCl 
- ^ 


eo<SH-C° 

NH-CEtPh 


The  preparation  of  propionyl  chloride  by  the  action  of  chlorine 
on  a  mixture  of  propionic  acid  and  sulphur  monochloride  is 
described.  The  optimal  conditions  for  obtaining  phenyl  ethyl 
ketone  from  benzene,  propionyl  chloride,  and  aluminium  chloride 
have  been  ascertained.  Phenyl  ethyl  ketone  does  not  react  with 
ammonium  cyanide  in  aqueous  or  dilute  alcoholic  solution,  whilst 
the  yields  are  poor  in  95%  alcoholic  solution.  Reasonably  good 
results  are  obtained  when  an  absolute  ethyl  alcoholic  solution  of 
ammonium  cyanide  (made  by  the  action  of  ammonia  on  hydrogen 
cyanide  dissolved  in  alcohol)  is  employed.  The  best  results  are 
secured  when  dry  ammonium  cyanide  dissolved  in  a  small  amount 
of  ethyl  alcohol  is  allowed  to  react  with  phenyl  ethyl  ketone  or 
when  a  mixture  of  hydrogen  cyanide  and  phenyl  ethyl  ketone 
dissolved  in  alcohol  is  treated  with  ammonia.  Under  the  best 
conditions,  the  yield  of  phenylethylaminoacetonitrile  is  90%  of 
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that  theoretically  possible,  allowance  being  made  for  the  recovered 
phenyl  ethyl  ketone,  since  the  conversion  is  never  complete.  The 
yield  does  not  appear  to  be  affected  by  an  excess  of  the  reagent 
or  the  volume  of  solvent.  The  reaction  is  carried  out  at  atmo¬ 
spheric  temperature,  the  time  being  from  one  to  four  days. 

Phenylethylaminoacetonitrile  reacts  with  potassium  cyanate  in 
glacial  acetic  acid  to  form  the  nitrile  of  phenylethylhydantoic  acid 
in  80%  yield.  When  this  compound  is  boiled  with  hydrochloric 
acid  (20%),  it  is  converted  into  4-phenyl-4-ethylhydantoin,  the 
yield  being  85%.  It  is  possible  to  prepare  the  latter  substance  by 
the  procedure  outlined  above  from  phenyl  ethyl  ketone  without 
isolating  and  purifying  the  intermediate  products ;  the  yield  is 
62%  of  that  theoretically  possible. 

Potassium  or  ammonium  thiocyanate  does  not  react  with  phenyl¬ 
ethylaminoacetonitrile  in  glacial  acetic  acid  solution ;  phenylethyl- 
acetylaminoacetic  acid  or  its  nitrile  is  not  acted  on  by  potassium 
thiocyanate  in  the  presence  of  acetic  anhydride. 

Phenylethylaminoacetonitrile  is  transformed  by  acetic  anhydride 
into  phenylethylacetylaminoacetonitrile ,  NHAc»CEtPh*CN,  m.  p. 
147° ;  phenylethylacetylaminoacetic  acid ,  prepared  by  the  action  of 
dilute  hydrochloric  acid  on  the  nitrile,  has  m.  p.  225°  (decomp.). 

H.  W. 

The  Preparation  of  6  :  S'-Di-a-hydroxyisopropylindigotin 
from  p-Cymene.  Max  Phillips  (J.  Amer.  Chem.  Soc .,  1922, 
44,  1775 — 1780). — £>-Cymene  is  obtained  by  the  distillation  of 
spruce  turpentine  (cf.  Schorger,  A.,  1917,  i,  467)  with  steam,  agitation 
of  the  distillate  with  sodium  hydroxide  solution  and  water,  desic¬ 
cation  over  calcium  chloride,  digestion  over  sodium,  and  fractional 
distillation.  It  is  converted  into  mononitrocymene  by  a  modi¬ 
fication  of  the  method  described  by  Andrews  (A.,  1918,  i,  339). 
The  nitro-compound  is  oxidised  by  potassium  permanganate  in 
the  presence  of  sodium  hydroxide  to  o-nitro-p-Gc-hydroxyisopropyl- 
benzoic  acid,  colourless  crystals,  m.  p.  168°  (corr.),  which  is  reduced 
by  tin  and  hydrochloric  acid,  ferrous  sulphate,  and  ammonia  or 
(preferably)  ferrous  sulphate  and  barium  hydroxide  to  o-ammo-p-a- 
hydroxyisopropylbenzoic  acid,  colourless  plates,  m.  p.  158°  (corr.).  The 
latter  is  transformed  by  chloroacetic  acid  into  o-aminoacetic-p-aL-hydr- 
oxyisopropylbenzoic  acid,  CMe2(0H)*C6H3(C02H)*NH*CH2*C02H, 
faintly  yellow,  probably  triclinic,  crystals,  m.  p.  232-6°  (corr.). 
Fusion  of  the  acid  with  potassium  hydroxide  at  180 — 230°,  and 
subsequent  oxidation  of  the  aqueous  solution  of  the  melt  by  air, 
gives  6  :  6f-di-cL-hydroxyisopropylindigotin,  which  closely  resembles 
indigotin  in  appearance.  It  dyes  cotton  from  a  hyposulphite  bath 
greenish-blue,  and  compares  rather  favourably  with  indigotin  as 
regards  fastness  to  light,  acid,  washing,  and  rubbing.  It  differs 
from  indigotin  notably  in  its  solubility  in  most  organic  solvents. 

H.  W. 

The  Cyanine  Dyes.  V.  The  Virtual  Tautomerism  of  the 
Thiocyanines.  William  Hobson  Mills  and  Walter  Theodore 
Karl  Braunholtz  (T.,  1922,  121,  1489 — 1495). 
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Dyes  Derived  from  Phenanthraquinone.  I.  Phenanthra- 
naphthazines.  Anukul  Chandra  Sircar  and  Sikhibhusan 
Dutt  (T.,  1922,  121,  1944—1951). 

Dyes  Derived  from  Phenanthraquinone.  II.  Naphtha- 
flavindulines.  Sikhibhusan  Dutt  (T.,  1922,  121,  1951 — 1955). 

Synthesis  of  Substantive  Azo-dyes  derived  from  Naphth¬ 
alene.  N.  N.  Voroshcov  (Bull.  Inst.  Polyt.  Ivanovo-Voznesensk , 
1921,  4,  95 — 109). — In  so  far  as  the  formation  of  azo-colouring 
matters  of  substantive  character  is  concerned,  the  analogues  of 
benzidine  in  the  naphthalene  series  are,  not  the  bimolecular  naph- 
thidines,  but  the  unimolecular  naphthylenediamines  with  the  two 
amino-groups  in  the  1:5-,  1:4-,  2:  6-,  and  1  :  6-positions.  The 
scale  of  colours  given  by  these  colouring  matters  approximates  to 
that  obtained  with  the  corresponding  compounds  of  the  benzidine 
series.  T.  H.  P. 

Attempts  to  prepare  Red  Sulphide  Dyes.  I.  Edwin  Roy 
Watson  and  Sikhibhusan  Dutt  (T.,  1922,  121,  1939 — 1943). 

The  Constitution  of  the  Products  Arising  from  the  Con¬ 
densation  of  o-Aminoazo-compounds  with  Aldehydes.  I. 

Otto  Fischer  (J .  pr.  Client .,  1922,  [ii],  104,  102 — 122). — The 
colourless  bases  obtained  by  Goldschmidt  (A.,  1890,  614;  1891, 
839)  by  the  action  of  aldehydes  on  o-aminoazo-compounds,  and 
considered  by  him  to  be  triazines,  are  now  shown  to  be  derivatives 

/NH2 

of  1-aminobenziminazole,  C6H5<^^CH  ,  as  they  are  converted 

by  hydrogen  iodide  into  a  derivative  of  benziminazole,  and  an 
amine,  and  also  as  they  can  be  synthesised  from  such  a  benzimin¬ 
azole  f  derivative  by  heating  the  chloroimide,  obtained  from  it 
on  treatment  with  a  hypochlorite,  with  a  base.  Moreover,  it  has 
in  certain  cases  been  found  possible  to  isolate  the  Schiff’s  base 
compounds  formed  as  intermediate  stages  in  the  condensation 
to  Goldschmidt’s  bases,  corresponding  with  the  Schiff’s  base  com¬ 
pounds  obtained  by  the  action  of  aldehydes  on  p-aminoazo-com- 
pounds. 

[With  Wolfgang  Meier.] — From  p-tohieneazo- (3-naphthyl- 
amine  and  salicyaldehyde  in  methyl  alcohol  in  presence  of  piperidine, 
tolueneazo-o-hydroxybenzylidene-^-naphthylamine  is  formed,  deep  red 
prisms,  m.  p.  162°,  and  this  compound,  on  longer  boiling  in  alcohol, 
acetic  acid,  formic  acid,  or  alcoholic  hydrogen  chloride,  or  on 
heating  with  pyridine,  further  condenses  to  \-p-toluidino-2-o- 
hydroxyphenylnaphthiminazole ,  white,  compact  crystals,  m.  p. 
192°  (diacetyl  compound,  white,  compact  crystals,  m.  p.  180° 
[decomp.]).  Similarly,  p-tohieneazo-(3-naphthylamine  yields  with 
f urf uraldehyde  p -tolu en eazofurfurylidene-$-naphthylamine ,  needles, 
m.  p.  66°,  which  further  condenses  to  l-p-toluidino-2-furylnaphth- 
iminazole ,  white  needles,  m.  p.  215°  (nitrosoamine,  light  yellow, 
compact  crystals,  decomp,  about  150 — 160°);  and  with  benz- 
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aldehyde,  1  -p-toluidino-2 -phenyl- ^.-naphthiminazole,  needles,  m.  p. 
208°  (: nitrosoamine ,  light  yellow  crystals). 

The  following  compounds  have  been  similarly  prepared  from 
o  -  aminoazo  -  p  -  toluene .  1  -  p  -  Toluidino  -  2  -  phenyl  -  5  -  methylbenz  - 

iminazole,  m.  p.  231°  ( nitrosoamine ,  compact,  yellow  crystals, 
m.  p.  129°);  \-p-toluidino-2-o-hydroxyphenyl-5-methylbenziminazole , 
white  needles,  m.  p.  197 — 198°  {diacetyl  derivative,  microcrystalline 
structure,  but  not  crystallisable),  \-p-toluidino-2-furyl-6-methylbenz - 
iminazole ,  white,  compact  crystals,  m.  p.  227°. 

[With  H.  Schwappacher.] — -The  following  compounds  are 
obtained  similarly.  From  benzeneazo-P-naphthylamine  and  para¬ 
formaldehyde,  l-anilino-cc-naphthiminazole,  colourless  prisms,  m.  p. 
184°  (i hydrochloride ,  white  needles,  m.  p.  254°,  picrate ,  yellow, 
pointed  crystals,  m.  p.  206 — 207° ;  nitrosoamine ,  long  yellow  needles, 
m.  p.  120 — 121°).  From  o-tolueneazo-$-naphthylamine ,  compact 
prismatic  dark  red  crystals,  m.  p.  125 — 126°  {acetyl  compound, 
fine,  light  red  needles,  m.  p.  150 — -151°),  and  paraformaldehyde, 

1- o-toluidino-cc-naphthiminazole ,  yellow,  crystalline  powder,  m.  p. 
166 — 167°  {nitrosoamine,  m.  p.  130°  [decomp.])  is  formed.  From 
o-tolueneazo-P-naphthylamine,  with  acetaldehyde,  l-o -toluidino- 

2- methylnaphthiminazole,  colourless  prisms,  m.  p.  169 — 170°  {acetyl 
compound,  small  prisms,  m.  p.  117 — 118°);  with  benzaldehyde, 
\-o-toluidino -2-phenyl- ^.-naphthiminazole ,  colourless  needles,  m.  p. 
210 — 211°  ( picrate ,  pointed,  yellow  crystals,  m.  p.  181 — 182°); 
with  salicylaldehyde,  1  -  o  -  tolui  dino- 2  -  o  -  hydroxyphe  nylnaphthimin  - 
azole ,  fine  needles,  m.  p.  194 — 195°;  with  p-hydroxybenzalde- 
hyde,  1  -o-toluidino -2 -p -hydroxy  phenylnaphthiminazole,  colourless, 
granular  crystals,  m.  p.  228°  ( nitrosoamine ,  yellow,  crystalline 
powder,  decomp.  100° ;  diacetyl  compound,  coarsely  granular 
crystals,  m.  p.  208°) ;  with  furfuraldehyde,  l-o-toluidino-2-furyl- 
naphthiminazole,  fine,  colourless  needles,  m.  p.  194 — 195°  {nitroso¬ 
amine,  yellow  crystals,  m.  p.  147°  [decomp.]). 

[With  H.  Kracker.] — On  treating  naphthiminazole  with  a 
hypochlorite  l-chloro-cc-naphthiminazole,  colourless,  flat  prisms, 
m.  p.  198 — 199°,  is  obtained.  This  reacts  with  p-toluidine  to 
yield  1-p-toluidino-a-naphthiminazole,  short  needles,  m.  p.  221 — 
222°,  identical  with  the  base  obtained  by  Goldschmidt  from  form¬ 
aldehyde  and  p-tolueneazo-p-naphthylamine.  In  the  same  way, 
hypochlorite  yields  with  2-methyliminazole,  l-chloro-2-methyl-cc - 
naphthiminazole ,  fine  needles,  m.  p.  229°,  which  reacts  with  aniline 
to  give  l-anilino-2-methylnaphthiminazole,  m.  p.  231 — 232°, 
identical  with  the  substance  formed  from  acetaldehyde  and  benzene- 
azo-P-naphthylamine,  and  with  toluidine,  to  give  l-toluidino-2- 
methylnaphthiminazole,  m.  p.  197 — *198°,  obtained  from  p-toluene- 
azo-P-naphthylamine  and  acetaldehyde.  W.  O.  K. 

A  New  Fractionation  Method  for  Proteins  and  their 
Derivatives.  M.  A.  Rakusin  {Biochem.  Z .,  1922,  130,  432 — 
441). — -The  filtrates  from  a  95%  alcoholic  extract  of  a  large  number 
of  animal  and  vegetable  proteins  and  of  enzymes  were  tested 
qualitatively  by  various  colour  reactions  and  found  to  contain 
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carbohydrate  and  nitrogenous  substances  in  most  cases.  Pepsin- 
fibrin  peptone  can  be  fractionated  by  extraction  with  95%  alcohol 
and  subsequent  successive  treatment  of  the  filtrates  with  a  10% 
suspension  of  aluminium  hydroxide  for  periods  of  twenty-four 
hours  each,  into  a  number  of  fractions  which  differ  from  one  another 
in  their  colour  reactions  to  various  protein  and  carbohydrate 
reagents.  H.  K. 

Combined  Action  of  Enzymes.  A.  J.  J.  Van  de  velde 
( N atuurwetenschapp .  Tijdschr .,  1921,  3,  200 — 203). — The  assump¬ 
tion  that  enzymic  action  in  a  living  organism  is  due  to  the  com¬ 
bined  action  of  several  enzymes  is  tested  by  experiment.  The 
action  of  a  mixture  of  invertase  (extracted  from  yeast)  and  of 
amylase  (extracted  from  malt)  is  compared  with  the  action  of  each 
enzyme  alone.  No  increased  action  could  be  observed  although 
the  experiment  was  repeated  in  various  ways.  There  is  no  evidence 
of  a  difference  in  the  action  of  enzymes  alone  and  in  mixtures. 

Chemical  Abstracts. 

The  Action  of  Chymosin  and  Pepsin.  VII.  Further 
Experiments  on  the  Purification  of  the  Enzyme  of  the 
Stomach.  Olof  Hammarsten  (Z.  physiol.  Chem.,  1922,  121, 
240 — 260). — The  starting  material  was  prepared  by  extraction  of 
the  mucous  membrane  of  the  pig’s  stomach  with  0*2%  hydrochloric 
acid  and  precipitation  of  the  crude  pepsin  ”  as  a  hyaline  mass 
by  half  saturation  with  sodium  chloride.  Preliminary  experiments 
are  described  in  which  the  sodium  chloride  is  dialysed  away  in 
0*2%  hydrochloric  acid  solution  and  the  solution  kept  at  37 — 38° 
to  denature.  The  solution  was  then  either  (1)  dialysed  against 
water,  (2)  precipitated  by  half  saturation  with  sodium  chloride, 
or  (3)  precipitated  by  saturation  with  ammonium  sulphate.  A 
detailed  account  is  to  follow  later.  The  present  communication 
deals  with  the  fractional  extraction  of  the  “  crude  pepsin  ”  by 
water  in  a  centrifuge,  dialysis  of  the  extracts  and  analysis  of  their 
contents  in  organic  matter,  pepsin,  and  chymosin.  The  successive 
extracts  except  the  later  ones  compare  favourably  in  activity 
with  Pekelharing’s  pepsin,  although  the  qualitative  reactions  are 
different.  A  comparison  of  the  clotting  time  on  milk  (chymosin 
factor)  and  the  digestive  action  by  Mett’s  test  (pepsin  factor)  of 
the  author’s  preparation  with  Pekelharing’s  preparation  showed 
no  parallelism  under  any  conditions.  The  author’s  solutions  are 
stable,  very  faintly  acid,  and  lose  activity  rapidly  if  neutralised. 

H.  K. 

The  Action  of  Chymosin  and  Pepsin.  VIII.  Relative 
Sensitiveness  to  Alkali  of  the  Stomach  Enzymes  of  the  Calf 
and  Pig.  Olof  Hammarsten  (Z.  physiol.  Chem.,  1922,  121, 
261 — 282). — Miehaelis  and  Rothstein  (A.,  1920,  i,  775)  found  that 
alkali  destroyed  chymosin  and  pepsin  from  the  pig’s  stomach  at 
the  same  rate,  whilst  the  author  (A.,  1915,  i,  911)  found  that  these 
enzymes  when  prepared  from  the  calf’s  stomach  were  acted  on 
by  alkali  at  totally  different  rates.  This  is  now  ascribed  to  the 
influence  of  the  use  of  different  animals.  Chymosin  from  the  pig’s 
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stomach  is  destroyed  much  more  rapidly  than  from  the  calf’s  and 
the  same  probably  applies  to  the  pepsin.  Moreover,  the  experi¬ 
ments  show  the  distinct  entities  of  chymosin  and  pepsin  as  they 
are  destroyed  at  different  rates.  H.  K. 

The  Proteolytic  Enzymes  of  Malt.  Harry  Luistdin 
(. Biochem .  Z.,  1922,  131,  193 — 218). — The  optimum  PH  for  malt 
peptase  is  3-7 — 4*3  in  malt,  and  3*2  in  green  malt.  Malt  peptase 
is  not  found  in  malt  germ.  The  malt  tryptase  of  green  malt  and 
of  malt  germ  acts  best  at  PH  6*3.  At  the  optimum  PH  neutral 
salts  have  little  action.  The  autolytic  process  in  malt  is  con¬ 
ditioned  by  the  various  enzymes,  each  having  their  own  optimum 
PH.  For  the  autolysis,  the  general  optimum  Pn  is  4-3 — 5-0  in  malt, 
4-4  in  green  malt,  and  6*3  in  malt  germ.  H.  K. 

Inactivation  of  Saccharase  by  Small  Quantities  of  Silver 
Salts.  H.  von  Euler  and  Karl  Myrback  (Z.  physiol.  Chem ., 
1922,  121,  177 — 182). — Euler  and  Svanberg  (ibid.,  1919,  107,  269, 
302)  had  previously  shown  that  whilst  invertase  was  inhibited  by 
silver  salts  in  proportion  to  their  concentration,  mercuric  salts 
behaved  differently,  the  results  lying  on  a  curve.  A  re-examination 
of  the  effect  with  silver  salts  reveals,  however,  a  parallelism  with 
mercury  salts,  the  previous  results  being  due  to  the  observation 
now  recorded  that  the  results  depend  greatly  on  the  concentration 
of  the  enzyme.  H.  K. 

Toxicity.  The  Combined  Action  of  Quinine  and  of 
Narcotics  on  Invertase  and  on  the  Action  of  Arsenic  Com¬ 
pounds  on  Maltase,  and  on  a-Methylglucosidase.  P.  Rona, 
Y.  Airila,  and  A.  Lasnitzki  (Biochem.  Z .,  1922,  130,  582 — 591). — 
The  combined  inhibitory  actions  of  quinine  and  narcotics  on 
invertase  is  less  than  the  sum  of  their  individual  actions.  Arsenious 
acid,  arsenic  acid,  and  atoxylhadno  action  on  maltase  or  on  a-methyl- 
glucosidase,  but  methylarsenious  oxide  was  inhibitory.  H.  K. 

Amylases  of  the  Cereal  Grains — The  “  Insoluble  M  Amylase 
of  Barley.  Julian  Levett  Raker  and  Henry  Francis 
Everard  Hulton  (T.,  1922,  121,  1929 — 1934). 

Emulsin.  II.  Richard  Willstatter  and  Gertrud  Oppen- 
heimer  (Z.  physiol.  Chem.,  1922,  121,  183 — 194;  cf.  this  vol., 
i,  282,  284,  390). — In  continuation  of  previous  work,  it  is  found 
that  those  enzyme  actions  of  the  emulsin  complex  which  proceed 
best  in  a  decidedly  acid  medium  follow  the  unimolecular  law,  as, 
for  instance,  the  hydrolysis  of  salicin,  arbutin,  phenylglucoside, 
and  helicin.  By  comparing  the  time  at  which  50%  of  the  following 
glucosides  have  been  hydrolysed,  helicin,  salicin,  phenylglucoside, 
arbutin,  methylglucoside,  prunasin,  and  amygdalin,  by  nine  totally 
distinct  preparations  of  emulsin,  it  is  found  that  the  ratio  of  the 
time  values  for  helicin,  salicin,  and  phenylglucoside  alone  is  the 
same  in  each  case.  This  is  the  first  quantitative  demonstration 
that  one  enzyme  of  the  emulsin  complex  can  attack  different 
substrates.  This  enzyme,  phenylglucosidase,  is  most  specific  for 
helicin.  H.  K. 
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The  Enzyme  Hydrolysis  of  Benzyl  Succinate.  J.  W. 

Howard  ( J .  Amer.  Chem.  Soc .,  1922,  44,  1763—1765;  cf.  Shonle 
and  Row,  A.,  1921,  i,  341 ;  Christman  and  Lewis,  A.,  1921,  i,  755; 
Volwiler  and  Vliet,  this  vol.,  ii,  41). — The  lipase  of  the  pancreas 
hydrolyses  dibenzyl  succinate  only  to  benzyl  hydrogen  succinate; 
the  latter  is  not  hydrolysed  by  this  enzyme.  H.  W. 

The  Chemical  Action  of  Rennin.  G.  S.  Inichoy  ( Biochem . 
Z.y  1922,  131,  97 — 108). — There  is  no  appreciable  increase  of  acidity 
on  addition  of  rennin  to  milk  or  caseinogen  solutions  under  various 
conditions.  Peptonisation  does  not  therefore  occur.  The  action 
of  rennin  is  purely  physical,  the  formation  of  casein  being  due  to 
a  change  in  the  degree  of  dispersity  of  the  solution  under  the 
influence  of  the  ferment  and  in  presence  of  bivalent  ions  and 
hydrogen  ions.  H.  K. 

Phosphatases.  I  and  II.  M.  Tomita  {Biochem.  Z .,  1922, 
131,  161 — 169,  170 — 174). — I.  Saccharophosphatase.  Animal 
organs  possess  a  phosphatase  whioh  can  hydrolyse  saccharose 
monophosphate.  The  order  of  activity  of  the  organs  is  :  kidney, 
liver,  spleen,  pancreas,  brain,  and,  least  of  all,  muscle.  The 
enzyme  is  thermo -labile. 

II.  Hexosemonophosphatase.  The  kidneys,  spleen,  liver,  and 
muscle  of  cold-  and  warm-blooded  animals  can  hydrolyse  hexose 
monophosphate.  Muscle  extract  exerts  the  weakest  action.  The 
action  is  more  pronounced  in  each  case  than  with  saccharo¬ 
phosphatase.  H.  K. 

Comparative  Study  of  Ring-substituted  Phenylphosphinic 
and  Phenylarsinic  Acids.  D.  R.  Nijk  (Bee.  trav.  chim.,  1922, 
41,  461 — 500). — A  comparison  of  the  aromatic  derivatives  of  nitric, 
phosphoric,  and  arsenic  acids  shows  that  nitrobenzene,  phenyl¬ 
phosphinic  acid,  and  phenylarsinic  acid  are  very  stable  compounds 
from  which  the  acidic  group  is  not  easily  removed.  In  the  case 
of  the  two  last-named,  removal  of  the  group  may  be  effected  by 
very  .energetic  methods.  However,  on  the  introduction  of  an  amino- 
group  in  the  ortho-  or  para-position  with  respect  to  the  acidic  group, 
the  stability  of  the  resulting  phosphinic  or  arsinic  acid  undergoes 
considerable  modification,  although  no  such  change  is  observed 
in  o-nitroaniline  or  p-nitroaniline,  the  nitro-group  remaining  quite 
stable.  The  author  points  out  that  p-aminophenylphosphinic 
acid  is  less  stable  than  the  corresponding  arsenic  compound.  If 
the  amino-group  be  introduced  into  the  meta-position  with  respect 
to  the  acidic  group,  no  such  change  of  stability  takes  place ;  it 
is  a  matter  of  some  difficulty  to  remove  the  acidic  group  from 
m-aminophenylphosphinic  and  ra-aminophenylarsinic  acids.  The 
author  considers  that  the  compounds  studied  exhibit  an  alternation 
of  properties  in  aromatic  derivatives  of  the  same  type  containing 
nitrogen,  phosphorus,  and  arsenic. 

Full  experimental  detail  of  the  work  is  given,  and  methods  of 
preparation  are  described  for  3-nitrophenylphosphinic  acid,  3-amino- 
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phenylphosphinic  acid,  p-aminophenylarsinic  acid,  5-nitro-2-amino- 
phenylarsinic  acid,  phenylarsinic  acid,  and  3-nitrophenylarsinic 
acid,  which  are  claimed  to  be  more  satisfactory  than  those  previously 
published.  The  nitration  of  phenylphosphinic  acid  was  effected 
at  0°;  it  has  been  stated  (Michaefis  and  Benzinger,  A.,  1878, 
57)  that  a  temperature  of  110°  is  necessary.  The  method  specified 
in  the  patent  (D.R.-P.  264924)  for  the  preparation  of  phenyl¬ 
arsinic  acid  is  criticised. 

The  following  substances  do  not  appear  to  have  been  previously 
described :  3-nitroA-aminophenylphosphinic  acid ,  deep  yellow 

plates,  m.  p.  231°  (decomp.);  m -carbethoxyaminophenylphosphinic 
acid ,  thick,  white  plates,  m.  p.  140°,  saponified  on  boiling  in  aqueous 
solution,  cannot  be  diazotised,  and  gives  no  coloration  with 
0-naphthol;  nitro-3-carbethoxyaminophenylphosphinic  acid ,  a  bright 
yellow  substance,  explodes  on  heating;  the  aqueous  solution  does 
not  react  with  nitrite,  and  is  turned  deep  yellow  by  sodium  hydr¬ 
oxide  ;  2-(  tynitro-3-aminophenylphosphinic  acid ,  deep  yellow  needles, 
m.  p.  185°.  H.  J.  E. 

The  Crystalline  Form  of  Atoxyl  [Sodium  p-Aminophenyl- 
arsinate].  G.  Gilta  (Bull.  Soc.  chim .  Belg.}  1922,  31,  211 — 
213). — Detailed  measurements  of  the  crystals  were, made  in  order 
to  obtain  a  rapid  method  of  distinguishing  between  this  substance 
and  sodium  diaminodiphenylarsinate.  Monoclinic,  a  :  b  :  c  = 
2*481  : 1  :  0*963,  0  —  97°  40'.  The  work  of  Melon  (Bull.  Acad. 
Boy.  Belg .,  1922,  50)  is  criticised.  H.  J.  E. 

Preparation  of  Aromatic  Aminoarsinic  Acids.  Rocke¬ 
feller  Institute  for  Medical  Research  (Dutch  Pat.  6581 ; 
from  Chem.  Zentr .,  1922,  ii,  873 — 874). — a-Halogenacylamides  of 
the  composition  X*CHR*CO,NR1R2  (where  X= halogen,  R= alkyl, 
aryl  or  hydrogen,  R1,R2= alkyl,  aryl,  substituted  aryl,  or  hydrogen) 
are  allowed  to  act  on  aminophenylarsinic  acid,  its  homologues,  its 
derivatives  (substituted  in  the  nucleus),  or  the  salts  of  these  com¬ 
pounds.  p-Phenylglycylamidoarsinic  acid , 

C6Hf  (As03H2)*(1>(NH-CH2-C0-NH2)(4) 
is  obtained  by  the  action  of  chloro-  or  iodo- acetamide  on  the 
sodium  salt  of  p- aminophenylarsinic  acid ;  it  forms  colourless 
crystals,  m.  p.  above  280°.  The  sodium  salt  forms  colourless 
masses  of  crystals.  By  treating  an  alkaline  solution  of  ^-amino- 
phenylarsinic  acid  with  chloroacetylcarbamide,  p -phenylglycyl- 
carbamidoarsinic  acid ,  C6H4(As03H2)(1,-(NH-CH2-C0-NH-C0-NH2)(4  > 
is  obtained,  p -Phenylglycinearsinic  acid  is  formed  from  this  acid 
by  hydrolysis ;  it  has  m.  p.  above  280°.  The  sodium  salt  contains 
two  molecules  of  water  of  crystallisation.  From  a-chloroacetyl- 
methylcarbamide  and  ^-aminophenylarsinic  acid,  p -phenylglycyl- 
methylcarbamidoarsinic  acid , 

06H4(As03H2)a)*(NH-CH2-C0-NH-C0-NH-CH3),<4) 
is  obtained;  it  forms  colourless  crystals,  m.  p.  232°.  p-Phenyl- 
glycylanilinoarsinic  acid ,  prepared  similarly,  using  iodoacetanilide, 
forms  a  crystalline  mass.  p-Phenylglycyl-m'-aminophenolarsinic 
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acid  is  prepared  by  the  action  of  SJV-chloracetylamino-l -hydroxy- 
benzene  on  p-aminophenylarsinic  acid  in  alkaline  solution.  It 
forms  small  plates,  m.  p.  above  230°.  G.  W.  R. 

Preparation  of  Aromatic  Arseno-compounds.  Rocke¬ 
feller  Institute  for  Medical  Research  (Dutch  Pat.  6352; 
from  Chem.  Zentr.,  1922,  ii,  573—574). — Aminophenylarsinic  acids 
or  aminophenylarsenoxides,  unsubstituted  in  the  aromatic  nucleus, 
in  which  a  hydrogen  atom  of  the  amino-group  is  replaced  by 
an  acylary lamino -group  of  the  composition  -CHR*CO*NHR1 
(R = alkyl,  aryl,  or  hydrogen;  Rx— aryl  with  one  or  more  acid 
groups  such  as  hydroxyl,  sulphonamide,  carboxyl,  or  sulphonic 
acid)  are  reduced  by  ordinary  methods  to  corresponding  arseno- 
compounds.  Phenylglycyl-ra'-aminophenol-p-arsinic  acid  is  re¬ 
duced  by  hypophosphorous  acid  and  hydriodic  acid  to  the  corre¬ 
sponding  arseno- compound,  which  is  a  yellow  powder,  m.  p.  180 — 
190°.  The  dihydrochloride  forms  a  light  yellow  powder,  m.  p. 
about  130°,  which  can  only  be  kept  in  sealed  vessels  in  the  presence 
of  indifferent  gases,  or  in  a  vacuum.  Phenylglycyl-m'-aminophenol- 
p-arsenoxide,  AsO*C6H4*NH*CH2*CO*NH*CgH4'OH,  is  prepared  by 
reduction  of  the  corresponding  arsinic  acid  with  sulphur  dioxide 
and  hydriodic  acid.  It  is  a  white  powder  with  m.  p.  above  200° 
after  softening  at  130°.  Phenylglycylanthranilic  acid-p-arsenoxide , 
As0-C6H4-NH-CH2-C0-NH-C6H4-C02H,  is  similarly  prepared.  The 
compounds  have  therapeutic  uses  in  trypanosome  and  spirochsete 
infections.  G.  W.  R. 
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Physiological  Chemistry, 


Preparation  of  Crystalline  Oxyhsemoglobin.  Michael 
Heidelberger  (J.  Biol.  Chem .,  1922,  53,  31 — 40). — The  method 
described  depends  on  the  fact  that  the  washed  corpuscles  from  dog’s  or 
horse’s  blood  crystallise  almost  completely  in  the  presence  of  toluene 
when  saturated  with  a  mixture  containing  four  parts  of  carbon 
dioxide  to  one  part  of  oxygen.  The  oxyhaemoglobin  so  obtained 
may  be  recrystallised  by  dissolving  in  sodium  carbonate  solution 
and  reprecipitating  by  saturation  with  the  above  mixture  of  gases. 
Salts  may  be  removed  from  the  recrystallised  product  by  pressure 
dialysis.  It  is  essential  to  perform  all  operations  in  the  cold  and 
in  the  presence  of  excess  of  carbon  dioxide,  and  to  prevent  the 
oxyhaemoglobin  becoming  dry  at  any  stage.  Using  this  method, 
preparations  with  96 — 100%  of  the  theoretical  oxygen  capacity 
have  been  obtained.  E.  S. 

Effect  of  Carbon  Dioxide  on  Sugar  in  Blood.  Friedrich 
Binswanger  (Pfliiger’s  Archiv ,  1922,  193,  296 — 312;  from  Chem. 
Zentr.,  1922,  i,  1053 — 1054). — Increase  in  the  proportion  of  carbon 
dioxide  in  the  air  induces  hyperglycaemia  in  rabbits,  cats,  and  dogs. 
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Whilst  increase  in  blood  sugar  is  first  observed  in  rabbits  when 
20%  of  carbon  dioxide  is  present,  7%  suffices  to  induce  the  condition 
in  cats.  The  nature  of  the  diet  is  without  influence.  Diminution 
of  the  pressure  of  carbon  dioxide  by  forced  respiration  is  without 
effect  on  the  sugar  content  of  the  blood  in  man.  Carbon  dioxide 
hyperglycsemia  is  probably  due  to  general  cell  injury,  as  it  is 
accompanied  by  a  marked  fall  in  body  temperature.  G.  W.  R. 

Adrenaline  Hyperglycaemia.  Ch.  Achard,  A.  Ribot,  and 
Leon  Binet  ( Rev.med .,  1921,38,  447 — 456;  Ber.  ges.  Physiol 11, 
319;  from  Chem.  Zentr .,  1922,  i,  987 — 988). — The  percentage 
increase  in  blood-sugar  and  its  duration  depend  on  the  amount 
of  dextrose  injected.  With  injection  of  dextrose  and  adrenaline, 
hyperglycsemia  is  more  pronounced.  Hypophysis  extract  exerts 
the  same  effect.  With  dextrose  and  aqueous  pancreatic  extract, 
the  hyperglycsemia  is  less  than  with  dextrose  alone.  Pancreatic 
extract  partly  neutralises  the  effect  of  adrenaline  in  adrenaline 
hyperglycsemia.  G.  W.  R. 

Partition  of  Urea  in  Blood.  G.  Etienne  and  M.  VIsrain 
(Compt.  rend .  soc.  Biol.,  1922,  86,  394 — 395;  from  Chem.  Zentr., 
1922,  i,  1054). — Marked  differences  are  found  in  the  urea  contents 
of  blood  and  blood- clot.  The  amount  of  urea  found  in  each  com¬ 
ponent  depends  on  the  length  of  contact  between  clot  and  plasma. 
In  experiments  with  liquids  containing  blood  corpuscles,  addition 
of  trichloroacetic  acid  prevents  diffusion  of  urea.  G.  W.  R. 

The  Lipoids  of  the  Blood  in  Tuberculosis.  B.  H.  Henning 
(J.  Biol .  Chem.,  1922,  53,  167 — 170). — The  blood  of  twenty-one 
tuberculosis  patients  was  found  to  contain  normal  amounts  of 
lecithin  and  of  total  fatty  acid.  When  estimated  without  saponi¬ 
fication,  the  content  of  cholesterol  was  also  normal,  but  was  uni¬ 
formly  low  when  the  saponification  method  was  employed.  It  is 
concluded  that,  in  tuberculosis,  the  cholesterol  of  the  blood  is 
partly  replaced  by  a  related  substance  giving  the  same  colour 
reaction.  High  values  were  obtained  for  “  residual  ”  fatty  acid. 

E.  S. 

Biochemistry  of  Methyl  Alcohol  Poisoning.  I.  M.  Rabin o- 
vitch  (Arch.  int.  Med.,  1922,  29,  821 — 827). — In  the  case  of  a  woman 
of  seventy  years,  who  lived  for  six  days  after  taking  methyl  alcohol, 
the  following  results  were  observed  :  blood,  increase  of  uric  acid 
to  9*3  mg.  per  100  e.c.,  urea  to  144  mg.,  and  creatinine  to  4*5  mg., 
decrease  in  oxygen -saturation  (15*5%) ;  plasma,  decrease  in  carbon 
dioxide  (26%).  On  the  last  three  days,  the  acid-soluble  phosphorus 
content  of  the  blood  varied  between  8*6  and  10*8  mg.  per  100  c.c., 
and  the  dextrose  content  was  225  mg.  per  100  c.c.  The  blood  did 
not  contain  methaemoglobin.  Chemical  Abstracts. 

Buffer  Systems  of  Blood-serum.  Edward  A.  Doisy, 
Emily  P.  Eaton,  and  K.  S.  Chouke  ( J .  Biol.  Chem.,  1922,  53, 
61 — 74). — Experiments  on  the  increased  binding  power  of  serum 
for  carbon  dioxide  with  increased  tensions  of  this  gas  have  been 


i.  964 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


extended  (cf.  A.,  1921,  i,  753).  Buffers  due  to  the  presence  of  the 
corpuscles  are  termed  “  loaned  ”  buffers,  and  those  independent  of 
the  corpuscles  (phosphates,  serum-proteins)  “  self-possessed  ” 
buffers.  Average  results  from  a  number  of  experiments  on  de- 
fibrinated  human  and  dog’s  blood  indicate  that,  between  the  PH 
range  of  7*45  and  7*25,  16%  of  the  base  furnished  for  the  increase 
of  hydrogen  carbonate  in  serum  comes  from  self-possessed  non¬ 
migrating  serum  buffers,  1  to  3%  of  this  being  supplied  by  phos¬ 
phates,  whilst  loaned  buffers  supply  84%.  Of  the  latter,  80%  is 
due  to  the  migration  of  hydrochloric  acid  into  the  corpuscles,  and 
the  remainder  probably  to  the  similar  migration  of  other  acids. 

E.  S. 

Total  Nitrogen  and  Residual  Nitrogen  Content  of  (Edematous 
Fluids.  Rudolph  Strisower  (Wiener  Arch .  inn.  Med.,  1922, 
4,  115 — 120). — Normal  values  of  the  content  of  residual  nitrogen 
in  cedematous  fluids  lie  between  0*02  and  0*05% ;  the  content  is 
parallel  to  the  total  protein  content.  The  value  is  usually  higher 
than  that  of  the  blood,  and  is  increased  in  cardiac  insufficiency, 
arteriosclerosis  of  the  kidney  and  chronic  parenchymatous  nephritis. 
There  does  not  appear  to  be  any  direct  relation  between  the  uraemia 
and  the  increase  of  residual  nitrogen  in  the  cedematous  fluid. 

Chemical  Abstracts. 

Solubility,  Capillary  Activity,  and  Haemolytic  Activity  of 
Terpene  Derivatives.  Heinrich  Rhode  (Biochem.  Z.y  1922, 
130,  481 — 496). — The  above-named  properties  of  camphor,  borneol, 
menthone,  menthol,  a-  and  (3-terpineol,  and  norcamphor  have  been 
determined  without  revealing  a  relation  between  the  physical 
properties  and  the  haemolytic  values.  The  haemolytic  value  of  a 
substance  is  the  same  above  or  below  its  melting  point.  H.  K. 

Effect  of  Ether  on  Anti-substances.  J.  Forssman  ( Compt .  rend, 
i Soc.  Biol.,  1922,  86,  495—497 ;  from  Chem.  Zentr .,  1922,  i,  1055). — 
When  heated  with  ethyl  ether  at  56°,  haemolysin  is  destroyed  whilst 
agglutinin  is  unaffected.  Protective  anti-substances  behave  normally. 
With  sera,  varying  results  are  obtained  owing  to  the  presence  of 
protective  colloids.  To  this  may  be  attributed  the  fact  that  anti- sub¬ 
stances  precipitated  by  ammonium  sulphate  behave  differently  from 
those  precipitated  by  acetic  acid  and  distilled  water.  G.  W.  R. 

An  Equilibrated  Sterilisable  Fluid  of  Physiological 
Hydrogen-ion  Concentration.  Alfred  Fleisch  (Arch.  expt. 
Path.  Pharm.y  1922,  94,  22—27). — The  fluid  has  certain  advantages 
over  Ringer’s  or  Tyrode’s  solutions.  It  possesses  a  constant  PH 
value  of  7*52  at  37°,  is  isotonic  with  blood,  is  sterilisable,  and 
contains  potassium  and  calcium  in  a  ratio  which  approximates  to 
that  in  arterial  blood.  A  similar  relation  exists  between  the  total 
univalent  and  bivalent  positive  ions.  The  stock  solution  has  the 
composition  :  sodium  chloride,  10*5  grams ;  potassium  chloride, 
0*5  gram;  calcium  chloride,  0*3  gram;  magnesium  chloride,  0*1 
gram ;  5  c.c.  of  A-phosphoric  acid,  and  50  c.c.  of  water.  This 
requires  filtering.  For  use,  50  c.c.  of  the  stock  solution  are  mixed 
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with  1  litre  of  water,  heated,  and,  after  cooling,  saturated  with 
oxygen.  Five  e.c.  of  sterile  JV^sodiuin  carbonate  solution  are  then 
added.  The  heating  may  be  omitted  if  a  sterilised  solution  is  not 
required.  Modifications  may  be  made  to  give  fluids  either  richer 
or  poorer  in  carbon  dioxide.  E.  S. 

[Imperfect  Digestion  and]  the  Amino-acid  Fractions  and 
Hippuric  Acid  in  the  Urine  of  Pellagrins.  J.  R.  Murlin 
(U.S.  Public  Health  Service ,  Hygienic  Lab.  Bull.,  1920,  No.  116, 
45 — 72). — The  imperfect  gastric  digestion,  established  in  50 — 60% 
of  the  cases  of  pellagra,  might  be  expected  to  lead  to  imperfect 
assimilation  of  protein  material  and  the  production  of  toxic  im¬ 
perfectly  resolved  substances  which  might  be  eliminated  in  part 
unchanged  in  the  urine.  It  is  clearly  suggested,  by  comparison 
of  two  subjects,  one  without  free  acid  and  pepsin  in  the  stomach 
and  the  other  with  normal  gastric  juice,  that  the  quantity  of  formol- 
titration  nitrogen  in  the  urine  may  depend  on  gastric  conditions. 
The  quantity  of  hippuric  acid  excreted  by  pellagrins,  especially 
those  kept  on  a  maize-vegetable  diet,  is  from  twice  to  three  times 
the  quantity  excreted  by  normal  men  on  a  general  mixed  diet. 
This  may  denote  an  intestinal  condition  capable  of  producing 
toxins  which  may  have  far-reaching  somatic  effects. 

Chemical  Abstracts. 

Products  of  Prolonged  Tryptic  Digestion  of  Casein. 

Sigmund  Frankel  and  Paul  Jellinek  {Biochem.  Z .,  1922,  130, 
592 — 603). — When  casein  is  digested  with  trypsin  until  the  bromine 
reaction  is  negative  for  tryptophan,  the  filtrate  after  precipitation 
with  Hopkins's  reagent  gives  on  removal  of  mercury  and  addition 
of  alcohol  racemic  hydroxyproline  in  0*8%  yield.  From  the 
filtrate  mercuric  chloride  precipitates  histidine  anhydride  dihydro¬ 
chloride :,  decomp.  285°,  in  minute  quantity.  The  mercuric  chloride 
precipitate  from  alkaline  solution,  however,  contained  ammonium 
chloride  and  methylamine  hydrochloride.  The  presence  of  the 
latter  is  attributed  to  a  decarboxylase  action  of  the  tryptic  ferment 
on  glycine.  H.  K. 

Observations  on  Sugar  Synthesis.  II.  An  Abnormal 
Disturbance  of  Carbohydrate  Exchange  and  its  Relation  to 
Diabetes  Mellitus.  Richard  Wagner  and  J.  K.  Parnas  ( Z . 
ges.  exjpt.  Med.,  1921,  25,  361 — 384;  from  Ghem.  Zentr .,  1922,  i, 
893;  cf.  this  vol.,  i,  487). — Further  data  are  given  with  regard  to 
the  carbohydrate  metabolism  in  a  child  with  chronic  interstitial 
hepatitis.  Thyreoidin  caused  an  increase  in  blood-sugar  and  a 
depression  of  acetone  production,  accompanied,  however,  by 
lipaemia,  lipuria,  and  steatorrhoea.  The  production  of  sugar  by 
degradation  of  body  protein  is  held  to  be  conditioned  by  thyroid 
activity,  which  is  itself  held  in  check  by  the  pancreas  as  well  as 
by  mobilisation  of  liver  carbohydrate.  Conversely,  excessive 
thyroid  activity  exerts  an  inhibitory  effect  on  the  pancreas. 

G.  W.  R. 
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Effect  of  Radiothorium  on  Metabolism.  K.  Miyadera 
(Deut.  med.  Woch 1922,  48,  252 — 253;  from  Chem.  Zentr ., 
1922,  i,  1049). — A  single  injection  of  radiothorium  into  the  blood¬ 
stream  causes  a  gradual  disturbance  of  metabolism  resulting  in  an 
increase  in  the  total  nitrogen  output  in  urine  and  faeces  and  also 
in  the  excretion  of  uric  acid.  These  changes  are  attributed  to 
increased  protein  decomposition  and  decreased  nitrogenous  anabol¬ 
ism.  Oxidative  processes  are  also  intensified.  G.  W.  R. 

Animal  Calorimetry.  XXII.  The  Production  of  Fat  from 
Protein.  H.  V.  Atkinson,  David  Rapport,  and  Graham  Lusk 
[with  G.  F.  Soderstrom  and  James  Evenden]  (J.  Biol.  Chem., 
1922,  53,  155 — 166). — From  measurements  of  the  respiratory 
quotient  of  dogs,  it  is  concluded  that,  when  the  glycogen  reservoirs 
of  the  body  are  full,  the  ingestion  of  large  amounts  of  meat  is 
followed  by  the  production  of  fat  from  protein.  E.  S. 

Lung  Stones.  A.  Scherer  (Beitr.  klin.  Tuberculose ,  1921, 
49,  17 — 27). — The  chief  constituents  of  lung  stones  are  calcium 
carbonate  and  phosphates ;  magnesium  carbonate,  magnesium 
phosphate,  fats,  cholesterol,  and  traces  of  silicates  are  also  present. 

Chemical  Abstracts. 

Degradation  of  Bile  Pigments  by  Anaerobic  Putrefactive 
Intestinal  Bacteria.  Fritz  Passini  (Wiener  klin.  Woch., 
1922,  35,  217—219;  from  Chem.  Zentr.,  1922,  i,  1057—1058).— 
Putrefactive  anaerobic  intestinal  bacteria  rapidly  break  down 
biliverdin  and  bilirubin.  Formation  of  urobilinogen  or  urobilin 
was  not  observed.  Presence  of  sugar  does  not  prevent  the  decom¬ 
position  of  bile  pigments  by  typical  putrefying  bacteria.  Anaerobic 
fermentative  bacteria  have  no  effect  on  the  bile  pigments  in  sub¬ 
strates  containing  sugar.  It  is  supposed  that  bile  pigments  are 
unaltered  in  those  parts  of  the  intestine  where  bacterial  decomposi¬ 
tion  is  mainly  fermentative,  their  decomposition  being  confined  to 
those  parts  where  putrefactive  action  is  predominant.  G.  W.  R. 

The  Effects  of  Adrenal  Feeding  on  the  Iodine  Content  of 
the  Thyroid  Gland.  E.  M.  Black,  M.  Hupper,  and  J.  Rogers 
(Amer.  J.  Physiol.,  1922,  59,  222 — 226). — The  addition  of  various 
preparations  of  adrenal  glands  (ox)  to  the  dietary  of  dogs  causes 
an  increase  in  forty-five  days  of  50 '7 — 70*4%  in  the  iodine  content 
of  the  thyroid  gland.  The  effect  appears  to  be  chiefly  due  to  a 
substance  other  than  adrenaline.  Chemical  Abstracts. 

Probable  Occurrence  of  Proteinogenic  Amines  in  the 
Thyroid.  Ubaldo  Sammartino  (Biochem.  Z.,  1922,  131,  219 — 
225).— From  3  kilos  of  fresh  thyroid  glands,  the  author  has  isolated 
a  trace  of  histamine  picrate,  tyramine  picrate,  and  phenylethyl- 
amine  picrate,  as  well  as  inositol.  At  an  intermediate  stage  of  the 
process  of  isolation,  benzoylation  of  the  purified  alcoholic  extract 
was  resorted  to  and  the  insoluble  benzoylated  products  isolated 
and  hydrolysed.  In  a  shorter  process,  avoiding  benzoylation  and 
using  400  grams  of  fresh  horse  thyroid  and  working  very  quickly 
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inositol  was  again  isolated,  but  only  potassium  picrate  and  an 
unidentified  pierate  with  m.  p.  above  those  of  the  pierates  of  the 
proteinogenic  amines.  H.  K. 

Keratin.  I.  A.  Heiduschka  and  E.  Komm  (Z.  physiol. 
Ghent.,  1922,  121,  221 — 230). — Horn-clippings  were  heated  at 
atmospheric  pressure,  in  a  vacuum,  in  sealed  vessels,  and  with 
water  or  ammonia  in  sealed  vessels.  The  temperature  of  initial 
partial  degradation  varies  with  the  time  of  heating  and  the  con¬ 
ditions  of  the  experiment.  Among  the  volatile  products  are 
hydrogen  sulphide,  ammonia,  and  sulphur  compounds.  H.  K. 

Beef  Bone  Fat  and  Neat’s  Foot  Oil.  Hanns  Eckart  (Z. 
Unters.  Nahr .  Genussm .,  1922,  44,  1 — 29). — A  table  of  analytical 
constants  of  bone  fats,  marrow  fats,  kidney  fats,  and  neat’s  foot 
oils  obtained  from  a  w^ell-nourished  animal  and  as  found  in  com¬ 
merce  is  given.  The  rate  of  increase  in  free  fatty  acids  shown  by 
bone  fat  and  neat’s  foot  oil  on  storage  depends  on  the  conditions 
of  storage,  and  is  much  more  rapid  if  the  sample  is  exposed  to 
the  action  of  light  and  air  than  if  it  is  stored  in  the  dark  and  sealed 
up.  In  the  case  of  the  solid  fat  exposed  to  light  and  air,  an  auto- 
catalytic  hydrolysis  appears  to  take  place  whilst  in  the  case  of 
the  oil  the  hydrolysis  appears  to  be  a  unimolecular  reaction. 
Measurements  of  the  surface  tension  of  neat’s  foot  oil  by  the  drop- 
pipette  method  gave  values  varying  from  26*7  to  29*7  dynes /cm.2 
at  50°,  according  to  the  sample.  The  mixed  ethyl  esters  of  the 
fatty  acids  from  bone  fat  were  prepared  and  their  analytical  con¬ 
stants  recorded.  The  compositions  of  beef  bone  fat  and  neat’s 
foot  oil  are  as  follows  :  stearic  acid,  19 — 21%  and  2 — 3%  ;  palmitic 
acid,  20 — 21%  and  17 — 18%  ;  oleic  acid,  53 — 59%  and  74*5 — 76*5%  ; 
glycerol,  5 — 10%  in  both  cases;  unsaponifiable  substances,  about 
0*5%  and  0*1 — -0*5%,  respectively.  The  presence  of  cholesterol  in 
the  unsaponifiable  substances  was  confirmed.  Tristearin  was 
definitely  obtained  as  a  constituent  of  beef  bone  fat.  H.  C.  R. 

Urinary  Acidity.  I.  Some  Effects  of  Drinking*  Large 
Amounts  of  Orange  Juice  and  Sour  Milk.  N.  R.  Blather  wick 
and  M.  Louisa  Long  (J.  Biol.  Chem.,  1922,  53,  103 — 109).— 
Orange  juice  produced  alkaline  urines  with  an  increased  organic 
acid  and  a  decreased  ammonia  content ;  lactic  acid  milk,  however, 
caused  strongly  acid  urines  due  to  an  increased  excretion  of  acid 
phosphate.  No  increase  in  the  organic  acid  content  of  the  urine 
was  observed  in  the  latter  case.  E.  S. 

Urine  Iron,  and  Renal  Function.  Rudolf  Ehrenberg 
and  Alfred  Karsten  (Pfliiger’s  Archiv ,  1921,  193,  86 — 92;  from 
Chem .  Zentr.,  1922,  i,  650). — With  moderate  output  of  urine,  the 
excretion  of  iron  in  man  is  smaller  with  large  amounts,  and  larger 
with  small  amounts  of  urine  eliminated;  for  example,  05  mg. 
in  1000  c.c.  and  1*9  mg.  in  500  c.c.  per  day.  The  amount  excreted 
is  a  measure  of  total  renal  activity.  G.  W.  R. 
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Periodicity  in  Chloride  Excretion  during  Dropsical 
Nephritis.  P.  L.  Violle  (Compt.  rend.  soc.  Biol.,  1922,  86, 
362 — 363  ;  from  Chem.  Zentr .,  1922,  i,  1052). — In  dropsical  nephritis 
with  marked  retention  of  chlorides,  the  excretion  of  sodium  chloride 
is  constant,  independently  of  the  water  balance.  When  the  kidneys 
again  become  permeable  to  chlorides,  variations  in  the  daily  output 
of  chlorides  occur.  G.  W.  R. 

Theory  of  the  Retention  and  Excretion  of  Absorbed 
Bromine  Salts,  and  the  Halogen  Content  of  the  Organism. 

Fr.  Baur  and  E.  Oppenheimer  (Arch.  expt.  Path.  Pharm.,  1922, 
94,  1 — 21). — The  known  facts  concerning  the  retention  and  ex¬ 
cretion  of  bromides  are  explained  by  the  assumptions  that  the 
organism  is  in  halogen  equilibrium  and  that  the  ratio  of  chloride 
to  bromide  in  the  urine  is  the  same  as  that  in  the  organism.  Using 
these  assumptions,  expressions  are  deduced  which  give,  in  terms 
of  the  original  chloride  content  of  the  organism,  the  amount  of 
bromide  and  chloride  which  will  be  excreted  on  any  day  following 
the  administration  of  one  or  several  similar  daily  doses  of  bromide. 
These  expressions  may  also  be  used  to  calculate  the  chloride  content 
of  the  organism.  E.  S. 

Fat©  of  certain  Sulphur  Compounds  when  Fed  to  the  Dog. 

Carl  L.  A.  Schmidt  and  Guy  W.  Clark  (J.  Biol.  Chem.,  1922, 
53,  193 — 207). — Estimations  were  made  of  the  sulphur  and  amino  - 
nitrogen  content  of  the  urine  following  the  administration  of  certain 
sulphur  compounds.  The  following  conclusions  are  drawn  from 
the  results  :  Cysteic  acid  is  deaminised  but  is  otherwise  unattacked 
during  its  passage  through  the  animal  organism.  In  agreement 
with  the  results  obtained  with  man  (A.,  1920,  i,  510),  taurine  does 
not  combine  with  urea  to  form  taurocarbamic  acid,  neither  is  its 
sulphur  oxidised  to  any  appreciable  extent.  The  administration 
of  isethionic  acid  does  not  lead  to  an  increase  in  urinary  sulphates. 
The  greater  part  of  the  cystine  absorbed  undergoes  oxidation. 
Urine  is  not  a  channel  for  the  elimination  of  bile  acids  taken  by 
the  mouth.  Appreciable  amounts  of  sulphurous  and  thiosulphuric 
acids  were  found  in  the  urine  only  after  the  ingestion  of  large 
quantities  of  sodium  thiosulphate.  E.  S. 

Genesis  of  Thiosulphuric  Acid  in  Animals.  Serafino 
Dezani  (Arch.  Farm,  sperim.  Sci .  afj .,  1922,  33,  76 — 80,  81 — 91, 
97 — 109). — The  author  discusses  previous  work  on  this  subject, 
methods  for  detecting  and  estimating  thiosulphuric  acid  in  urine, 
and  the  various  hypotheses  which  have  been  advanced  to  explain 
the  occurrence  of  this  acid  in  the  animal  organism.  Salkowski’s 
method  for  estimating  thiosulphuric  acid  (A.,  1914,  i,  455)  leads 
to  erroneous  results.  T.  H.  P. 

Fat  Excretion.  Elsie  Hill  and  W.  R.  Bloor  (J.  Biol.  Chem., 
1922,  53,  171 — 178). — The  amount  and  composition  of  the  fat  in 
the  faeces  are  to  a  large  extent  independent  of  the  diet.  These 
results  favour  the  idea  of  a  fat  excretion  from  the  intestine.  E.  S. 
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Cholesterol  in  Cerebrospinal  Fluid.  Stanislao  Fabris 
(Pediatria,  1921,  29,  1057 — 1064;  Ber.  ges.  Physiol .,  11,  322; 
from  Chern .  Zentr .,  1922,  i,  1058). — In  normal  children,  0'01%  of 
cholesterol  was  found  in  cerebrospinal  fluid.  In  hydrocephalic 
cases,  cholesterol  was  absent,  whilst  in  tubercular  meningitis 
increased  amounts  were  found.  G.  W.  R. 

Scorpion  Venom.  Wm.  H.  Wilson  (Bull.  inst.  Egypte,  1921, 
3,  67 — 73). — An  examination  of  the  venom  of  Prionurus  citrinus 
and  Buthus  quinque-striatus .  The  former  has  d  T903,  and  contains 
6‘5%  of  mineral  salts  and  13*7%  of  other  solid  material,  chiefly 
protein.  It  consists  of  a  clear  plasma  containing  numerous  re¬ 
tractile  granules  of  two  types ;  solubility  and  precipitation  reactions 
are  described.  In  contrast  with  the  venom  of  spiders  and  snakes, 
the  activity  of  that  of  P.  citrinus  is  not  destroyed  by  putrefaction. 

Chemical  Abstracts. 

The  Wax  of  Corpses.  S.  Goy  and  E.  Wende  (Biochem.  Z.% 
1922,  131,  8 — -12). — The  wax  of  two  corpses  buried  five  and  one 
and  a  half  years,  respectively,  consisted  essentially  of  free  fatty 
acids,  free  glycerol  being  present  in  very  small  quantity.  A  certain 
amount  of  the  free  fatty  acids  had  become  converted  into  calcium, 
magnesium,  and  ammonium  soaps.  H.  K. 

Acetonuria  of  Diabetes.  Roger  S.  Hubbard  and  Samuel 
T.  Nicholson,  jun.  (J.  Biol.  Ghent.,  1922,  53,  209 — 230). — Based 
on  certain  assumptions,  a  formula  has  been  developed  by  means 
of  which  the  molecular  ratio  of  ketogenic  to  antiketogenic  sub¬ 
stances  in  the  diet  of  diabetic  patients  may  be  calculated.  From 
a  study  of  a  number  of  cases,  it  has  been  found  that  acetone  ex¬ 
cretion  varies  inversely  as  the  value  of  this  ratio.  The  excretion 
of  acetone  is  sometimes  increased  by  the  inclusion  of  additional 
fat  in  the  diet,  although  the  extra  fat  theoretically  replaces  fat 
which  the  patient  had  been  drawing  from  his  own  reserves. 

E.  S. 

Acute  Yellow  Atrophy  of  the  Liver.  Max  Kahn  and 
Joseph  Barsky  (Arch.  int.  med.,  1921,  28,  142 — 150;  Ber.  ges. 
Physiol.,  11,  303 — 304;  from  Chem.  Zentr.,  1922,  i,  991).— 
In  acute  yellow  atrophy  of  the  liver,  the  tissue  shows  a  very  high 
water-content  and  an  increase  in  ash,  particularly  soluble  consti¬ 
tuents,  chlorine,  sulphur,  and  magnesium.  Calcium,  iron,  and 
silicon  show  a  decrease.  The  content  of  fat  varies ;  lecithin, 
phosphatides,  and  sulphatides  show  decreases.  G.  W.  R. 

Sugar  Regulation  in  Paralysis  Agitans.  K.  Dresel  and 
F.  H.  Lewy  (Z.  ges.  exp.  Med.,  1922,  26,  95 — 103;  from  Chem. 
Zentr.,  1922,  i,  897). — After  administration  of  sucrose  in  paralysis 
agitans,  blood-sugar  remains  normal  for  one  and  a  half  hours,  but 
ultimately  rises  above  the  normal.  After  administration  of  dextrose, 
blood-sugar  remains  longer  at  a  maximum  than  in  normal  cases. 

G.  W.  R. 
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Effect  of  Primary  Sodium  Phosphate  on  Body  Power. 

Herbert  Herxheimer  (Klin.  Woch.,  1922,  1,  480 — 483;  from 
Chem .  Zentr.,  1922,  i,  985 — 986). — Phosphoric  acid  given  as  sodium 
dihydrogen  phosphate  has  a  favourable  effect  on  growth  and 
energy  production.  G.  W.  R. 

The  Effect  of  Adrenaline  on  Healthy  Individuals.  Alfred 
Bjure  and  John  Svensson  ( Upsala  lakareforenings  forhandlingar, 

1921,  26,  36  pp. ;  Ber.  ges.  Physiol .,  11,  319;  from  Chem .  Zentr., 

1922,  i,  988). — Adrenaline,  either  in  intramuscular  or  subcutaneous 

injections,  produces  increase  in  blood  pressure  and  pulse  frequency. 
Sugar  in  the  urine  does  not  increase,  although  an  increase  in  blood- 
sugar  occurs.  The  absolute  amount  of  sodium  chloride  excreted 
in  the  urine  increases,  although  the  sodium  chloride  content  of  the 
urine  decreases.  G.  W.  R. 

Behaviour  of  5-Iodoguaiacol  in  the  Human  Organism, 

Italo  Simon  (Arch.  Farm,  sperim.  Sci.  aff .,  1922,  33,  133 — 144). — 
5-Iodoguaiacol,  administered  gastrically,  produces  little  effect  in 
the  animal  organism.  In  the  rabbit,  a  dose  of  0’64  gram  per  kilo, 
causes  no  inconvenience ;  in  the  dog,  O’ 83  gram  per  kilo,  leads  only 
to  slight  albuminuria ;  in  man,  0*25  gram  per  kilo,  produces  no 
harmful  phenomenon,  and  1  gram  only  transient  diarrhoea.  The 
compound  is  partly  absorbed  by  the  gastro -enteric  tube  and  partly 
expelled  with  the  faeces.  A  dose  of  0*08  gram  per  kilo.,  administered 
to  a  dog,  is  eliminated  in  the  urine  in  combination  with  sulphuric 
acid,  whilst  with  a  dose  of  0*83  gram  union  occurs  also  with  glycur- 
onic  acid.  The  elimination  takes  place  rapidly.  T.  H.  P. 

Choline  as  Hormone  of  Peristalsis.  K.  Arai  (P fliiger's 
Archiv ,  1922,  193,  359—395;  from  Chem.  Zentr.,  1922,  i,  889). — 
In  experiments  with  cats  suffering  from  artificially  induced  peri¬ 
tonitis,  peristalsis  was  produced  by  administration  of  choline 
chloride  (0*01  gram  per  kilo.).  G.  W.  R. 

The  Nature  of  Specific  Poisons.  Peter  Bergell  (Z.  physiol. 
Chem.,  1922,  121,  231 — 239). — The  author  has  investigated  the 
question  as  to  whether  an  animal  dosed  with  tropine  is  especially 
sensitive  to  tropic  acid,  and,  conversely,  when  dosed  with  tropic 
acid  is  sensitive  to  tropine,  these  components  of  the  toxic  alkaloid 
atropine  being  individually  relatively  harmless.  Mice  readily  become 
acclimatised  to  tropine  or  tropic  acid.  After  the  injection  of  a  succes¬ 
sion  of  small  doses  of  either  of  these  substances,  a  subsequent  injection 
of  the  other  substance  leads  to  death  or  very  severe  illness.  H.  K. 

Physiology  and  Pharmacology  of  the  Leech,  Hirudo 
medicinalis .  Werner  Teschendorf  ( Pflilger's  Archiv ,  1921, 
192,  135 — 162;  from  Chem.  Zentr.,  1922,  i,  893). — The  musculature 
of  the  leech  is  comparatively  little  affected  by  an  induction  current, 
by  variations  in  osmotic  pressure,  or  by  inorganic  substances.  It 
is  sensitive  to  alkaloids,  for  example,  nicotine.  Small  variations 
in  hydrogen-ion  concentration  have  little  effect  on  the  tonus ; 
alcohol  and  chloroform  increase  tonus.  G.  W.  R. 
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Denitrification  with  Formates.  Influence  of  the  Kation. 

J.  Groenewege  ( Bied .  Zentr .,  1922,  51,  219 — 220). — With  Bac¬ 
terium  denitroformicicum ,  n.  sp.,  using  calcium  formate  as  the 
exclusive  source  of  carbon,  denitrification  does  not  take  place  in 
culture  solutions  containing  potassium  monohydrogen  phosphate 
owing  to  reaction  with  the  calcium  formate  whereby  calcium 
phosphate  and  free  formic  acid  are  produced.  When  the  culture 
solution  is  maintained  neutral  or  slightly  alkaline,  denitrification 
takes  place  only  on  aeration.  If,  however,  the  calcium  formate  is 
replaced  by  potassium  or  sodium  formate,  denitrification  takes 
place  even  under  anaerobic  conditions.  G.  W.  R. 

Fermentation  of  Hexoses  and  Related  Compounds  by 
Certain  Pentose-fermenting  Bacteria.  W.  H.  Peterson, 
E.  B.  Fred,  and  J.  A.  Anderson  (J.  Biol.  Chem.,  1922,  53,  111 — 
123). — The  action  on  various  sugars  of  four  cultures  of  the  group 
of  pentose -fermenting  organisms  previously  described  (this  vol., 
i,  201)  has  been  determined.  Dextrose,  laevulose,  lactose,  raffinose, 
and  melezitose  were  converted  almost  quantitatively  into  lactic 
acid,  small  quantities  of  carbon  dioxide,  which  is  regarded  as  a 
product  of  cell  respiration,  also  being  produced.  With  the  last 
three  sugars,  the  action  was  slow,  and,  when  the  cultures  became 
old,  a  secondary  fermentation  began  with  the  production  of  volatile 
acids.  Mannitol  was  fermented  differently  from  the  sugars,  thus 
showing  the  influence  of  the  terminal  alcohol  group.  With  one 
exception,  in  which  no  volatile  acids  were  formed,  the  products 
from  this  substance  were  lactic  acid,  ethyl  alcohol,  formic  acid, 
and  acetic  acid.  The  action  of  the  pentose -fermenting  bacteria 
resembles  that  of  Streptococcus  lactis.  The  lactic  acid  produced 
by  the  former,  however,  is  always  optically  inactive  whereas  that 
produced  by  the  latter  is  active.  E.  S. 

The  Acetone  and  Butyl  Alcohol  Fermentation  of  Various 
Carbohydrates.  Guy  C.  Robinson  (J.  Biol.  Chem.,  1922,  53, 
125 — 154). — The  fermentative  ability  of  an  organism  of  the  Granu- 
lobacter  type,  isolated  from  a  sample  of  fresh  barley,  towards  various 
carbohydrates  was  studied.  The  course  of  fermentation  was 
followed  by  making  periodic  estimations  of  the  titratable  acidity 
of  the  media  and  of  the  amount  and,  where  possible,  the  com¬ 
position  of  the  carbohydrates  present.  The  carbohydrates  studied 
fell  into  two  groups,  according  to  the  type  of  fermentation  which 
occurred.  In  the  first  group,  which  consisted  of  dextrose,  lsevulose, 
mannose,  sucrose,  lactose,  and  starch,  the  acidity  of  the  media, 
after  reaching  a  maximum,  showed  a  decided  fall,  whilst  the  carbo¬ 
hydrate  was  completely  consumed.  The  second  group  comprised 
galactose,  xylose,  arabinose,  raffinose,  melezitose,  inulin,  and 
mannitol.  In  these  cases,  the  high  acidity  persisted  and  the 
consumption  was  incomplete.  Dextrin  fell  into  the  first  or  second 
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group,  according  as  it  was  prepared  by  malt  amylase  hydrolysis 
or  acid  hydrolysis  of  starch.  Trehalose,  rhamnose,  melibiose,  and 
glycerol  were  not  fermented.  With  mixtures  containing  dextrose 
and  either  sucrose  or  lactose,  dextrose  was  preferentially  consumed. 
Maltose,  however,  was  fermented  concurrently  with  dextrose, 
laevulose,  or  mannose.  Galactose  was  more  completely  consumed 
in  the  presence  than  in  the  absence  of  dextrose.  From  the  experi¬ 
mental  data,  it  is  concluded  that  the  organism  secretes  the  enzymes 
amylase,  inulinase,  and  maltase,  but  not  sucrase,  lactase,  or  raffinase. 
Raffinose  is  hydrolysed  to  melibiose  and  laevulose  by  sucrase  within 
the  cell.  E.  S. 

Decomposition  of  Inositol  and  Glycerol  after  the  Manner 
of  True  Sugars  by  Bacillus  lactis  aerogenes .  H.  Kumagawa 
(Biochem.  Z.,  1922,  131,  157 — 160). — In  presence  of  calcium  car¬ 
bonate  and  calcium  sulphite,  inositol  is  degraded  by  B.  lactis 
aerogenes  with  production  of  acetaldehyde,  lactic  acid,  and  succinic 
acid.  Glycerol  gives  acetaldehyde.  H.  K. 

The  Action  of  Tribromoxylenol  on  the  Tubercle  Bacillus. 

(Mlle)  T.  Duboc  (Compt.  rend.,  1922, 175,  326 — 328). — Emulsions  of 
bovine,  avian,  and  human  tubercle  bacilli  were  treated  with  tri¬ 
bromoxylenol.  Part  of  the  organisms  was  absorbed  at  once ; 
the  remainder  formed  a  yellow,  frothy  layer  on  the  surface  of  the 
liquid,  gradually  disappearing  as  the  liquid  cleared.  After  periods 
of  nineteen  to  one  hundred  and  forty- five  days,  varying  with  the 
nature  and  previous  history  of  the  organisms,  all  bacilli  had  dis¬ 
appeared  and  the  liquid  remained  perfectly  clear.  Microscopic 
examination  of  organisms,  periodically  removed  from  treated 
emulsions,  showed  the  gradual  disappearance  of  acid-fast  organ¬ 
isms,  loss  of  structure,  and  finally  complete  solution.  A.  G.  P. 

Accelerators  of  Fermentation.  Hans  von  Euler  and 
Signe  Karlsson  ( Biochem .  Z.,  1922,  130,  550 — 555). — Washed 
dry  yeasts,  free  from  co- enzyme,  are  not  activated  by  juices  and 
extracts  containing  much  vitamin-R,  but  there  is  a  marked  acceler¬ 
ation  of  fermentation  by  washed  dry  yeast  on  addition  of  the 
co -enzyme.  H.  K. 

Influence  of  Mineral  Spring  Water  on  the  Carbohydrate 
Interchange  in  Yeast.  Paul  Mayer  ( Biochem .  Z.,  1922,  131, 
1 — 5). — The  use  of  Karlsbad  water  as  solvent  for  the  sucrose  in 
yeast  fermentation  leads  to  an  increased  production  of  glycerol 
and  diminished  production  of  alcohol.  Solutions  made  up  from 
Karlsbad  salts  (powder  form),  show  this  effect  to  an  enhanced 
degree.  H.  K. 

The  Influence  of  Thyroxin  on  Alcoholic  Fermentation. 

M.  Tomita  ( Biochem .  Z.,  1922,  131,  175 — 177). — Thyroxin  has  a 
slight,  stimulating  action  on  alcoholic  fermentation.  H.  K. 

Production  of  the  Second  and  Third  Forms  of  Ferment¬ 
ation  with  Saccharomyces  Sak£,  Zygosaccharotnyces  major, 
and  Z.  salsus .  H.  Kumagawa  {Biochem.  Z.,  1922,  131,  148 — 
156). — The  Japanese  yeasts  named  can  ferment  sugar  according  to 
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the  second  and  third  modes.  Saccharomyces  Sake  can  withstand  a 
greater  proportion  of  sodium  hydrogen  sulphite  than  German 
yeasts,  with  the  resultant  production  of  increased  yields,  19*6%  of 
acetaldehyde,  and  39 ‘2%  of  glycerol,  whilst  the  alcohol  production 
was  only  10%.  H.  K. 

Carboligase.  V.  The  Binding  of  Carbon  to  Carbon 
Biosynthetically  in  the  Aliphatic  Series.  Julius  Hirsch 
(. Biochem .  Z.,  1922,  131,  178 — 187). — Yeast  fermentation  in 

presence  of  pyruvic  acid  leads  to  the  production  of  optically  active 
acetylmethylcarbinol,  which  is  isolated  and  identified  by  its 
phenylosazone,  m.  p.  241 — 242°,  its  p-nitrophenylosazone,  m.  p. 
308 — 310°  (decomp.),  and  its  semicarbazone, 

OH-CHMe-C(:N-NH-CO-NH2)-CH3, 
m.  p.  193 — 194°.  This  “  acyloin  ”  condensation  is  brought  about 
by  the  carboligase.  H.  K. 

Ammonia  as  a  Product  of  Protein  Transformation 
caused  by  Mould  Fungi  and  the  Conditions  of  its  Formation. 

V.  S.  Butkevich  {Bee.  d’ articles  dedie  an  Prof.  C.  Timriazev ,  1916, 
457 — 499;  Abstracts  Bad.,  4,  36). — The  different  species  of  fungi 
vary  as  regards  their  capacity  to  decompose  proteins  with  form¬ 
ation  of  ammonia.  The  mould  fungi  are  capable  of  utilising  for 
the  formation  of  ammonia  not  only  amino-  but  also  the  amido- 
complexes.  Both  these  reactions  were  studied,  with  the  mycelium 
and  with  the  expressed  juice  of  Aspergillus  niger.  This  fungus 
contains  an  enzyme  which  is  capable  of  transforming  the  amido- 
group  of  asparagine  into  ammonia.  An  alkaline  medium  is  most 
favourable  for  its  action.  The  ammonification  of  the  amino-group 
of  amino-acids  can  only  be  observed  with  living  cells. 

Chemical  Abstracts. 

Formation  of  Citric  and  Oxalic  Acids  in  Citromyces 
Cultures  on  Sugar  and  a  Process  for  the  Estimation  of  these 
Acids.  Wl.  Butkewitsch  {Biochem.  Z .,  1922,  131,  327 — 
337). — Various  kinds  of  Citromyces  were  cultivated  on  10% 
sucrose  solutions  deficient  in  nitrogen,  and  calcium  carbonate  was 
added.  Citric  and  oxalic1  acids  wrere  formed,  and  were  estimated. 
In  each  case,  a  large  yield  of  oxalic  acid  means  a  diminished  yield 
of  citric  acid,  and  vice  versa.  This  is  due  to  the  formation  of  oxalic 
acid  at  the  expense  of  the  citric  acid.  These  two  acids  may  be 
estimated  when  present  together  in  an  approximately  quantitative 
manner  either  (1)  by  extraction  of  the  mixed  calcium  salts  with 
dilute  hydrochloric  acid,  or  (2)  by  dissolving  the  salts  in  hydro¬ 
chloric  acid  and  adding  sodium  acetate  which  precipitates  calcium 
oxalate  alone.  The  main  discrepancy  falls  on  the  citrate. 

H.  K. 

Utilisation  and  Formation  of  Citric  Acid  in  Cultures  of 
Citromyces  glaber  on  Sugar.  Wl.  Butkewitsch  {Biochem. 
Z .,  1922,  131,  338 — 350). — Citric  acid  is  formed  by  Citromyces 
glaber  when  grown  either  on  normal  or  on  abnormal  media.  If 
citric  acid  or  citrates  be  added  to  the  nutrient  media,  oxalic  acid 
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appears  directly.  In  dilute  solution,  the  “  economic  coefficient  ” 
of  the  utilisation  of  citric  acid  approaches  that  of  dextrose,  but  in 
concentrated  solutions  it  falls  off.  The  combination  dextrose-citric 
acid  stimulates  the  productive  metabolism.  H.  K. 

Action  of  Selenium  on  the  Metabolism  of  Plants  in  Presence 
of  the  Radioactivity  of  Air  and  of  Soil.  Julius  Stoklasa 
[with  P.  Kricka,  J.  Penkava,  J.  Zelenka,  J.  Chmelar,  and 
V.  Jansky]  {Biochem.  Z.,  1922, 130,  604 — 643;  cf.  this  vol.,  i,  613, 
614). — The  authors  have  investigated  the  action  of  ions  containing 
selenium/ in  the  presence  and  absence  of  radium  emanation  on 
(a)  the  growth  of  azotobacter,  (b)  the  germination  of  seeds,  and 
(c)  the  development  of  plants.  Sodium  selenite  is  found  to  inhibit 
the  growth  of  Azotobacter  chroococcus  but  this  inhibition  is  to  some 
extent  overcome  by  radium  emanation.  On  the  germination  of 
seeds,  both  sodium  selenite  and  selenate  are  detrimental,  the 
selenite  being  the  more  powerful.  Radioactive  air  accelerates  the 
growth  of  seeds  and  inhibits  the  toxic  action  of  selenites  and  selen- 
ates.  A  parallel  behaviour  is  observed  on  the  growth  of  plants, 
except  that  very  minute  quantities  of  selenates  may  stimulate 
growth.  H.  K. 

The  Diastatic  Value  of  Malt.  Fr.  Duchacek  (Chem.  Listy , 
1922,  16,  202 — 207). — The  importance,  in  post-war  brewing,  of 
knowing  the  diastatic  value  (determined  by  the  method  of  Windisch, 
Woch.  Bran .,  1921,  38,  149)  of  the  malt  used,  is  pointed  out, 
and  this  value  is  given  for  numerous  samples  of  last  year’s  malt 
production  in  Czechoslovakia.  From  a  comparison  of  the  chemical 
and  physical  properties  of  these  samples,  it  is  concluded  that  none 
of  these  can  alone  allow  of  the  estimation  of  the  diastatic  value  of 
the  sample  in  question,  but  that  this  value  is  more  affected  by  the 
procedure  in  the  germinator  and  in  the  malt-kiln.  Particularly 
on  the  upper  shelf  of  the  latter  is  the  diastase  apt  to  be  destroyed 
by  inefficient  drying,  whilst  efficient  drying  will  sometimes  double 
the  diastatic  value  of  a  malt.  R.  T. 

The  Presence  of  the  Antineuritic  Substance,  Water- 
soluble  Bf  in  Chlorophyll-free  Plants.  C.  R.  Orton,  E.  V. 

McCollum,  and  Nina  Simmonds  (J.  Biol.  Chem.,  1922,  53,  1 — 6). — 
Vitamin- R  is  present  in  small  quantities  in  onion  roots ;  it  is  there¬ 
fore  concluded  that  this  vitamin  is  not  associated  with  the  chloro- 
plasts  in  plant -tissue.  The  mushroom,  Agaricus  campestris ,  is  a 
good  source  of  vitamin- B ;  experiments  with  Indian-pipe,  Move - 
tropa  unijlora,  gave  inconclusive  results,  whilst  Gronovius’s  dodder. 
Cuscuta  Gronovii ,  could  not  be  tested  owing  to  its  toxic  properties, 

E.  8. 

Preparation  and  Properties  of  Vitamin-B.  Sogen  Tsukiye 
Biochem.  Z.,  1922,  131,  124 — 139). — The  author  has  prepared 
an  active  vitamin-R  preparation  from  an  80%  alcoholic  extract 
of  30  kilos  of  rice  polishings  and  from  an  aqueous  extract  of  4  kilos. 
After  cleansing  with  basic  lead  acetate,  the  vitamin  is  precipitated 
by  phosphotungstic  acid  and  the  precipitate  decomposed  by  barium 
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hydroxide.  After  removal  of  excess  of  barium  hydroxide,  a  pre¬ 
cipitation  is  effected  in  acid  solution  with  silver  and  the  filtrate 
made  weakly  alkaline  with  barium  hydroxide,  whereupon  a  second 
silver  fraction  is  obtained  containing  the  vitamin.  The  vitamin 
preparation  is  precipitated  by  tannin  and  picric  acid  and  the 
picrate  is  soluble  in  alcohol  and  hot  water.  It  is  not  soluble  in 
the  neutral  state  in  alcohol  of  more  than  80%  strength,  but  is 
readily  soluble  in  acidified  alcohol  and  in  water.  H.  K. 

Glacial  Acetic  Acid  as  a  Solvent  for  the  Antineuritic  Sub¬ 
stance,  Water-soluble  B.  Victor  E.  Levine,  E.  V.  McCollum, 
and  Nina  Simmonds  ( J .  Biol .  Chem .,  1922,  53,  7 — 11). — Glacial 
acetic  acid  is  a  good  solvent  for  the  extraction  of  vitamin-B  from 
plant  material.  Impurities  can  be  largely  removed  from  such 
extracts  by  precipitation  with  ether.  E.  S. 

Chemical  Constituents  of  Green  Plants.  XIX.  Occurrence 
of  Lactic  Acid  and  Succinic  Acid  in  the  Leaves  of  the  Rasp- 
bery  (Rubus  idaeus).  Hartwig  Franzen  and  Emmi  Stern 
(Z.  physiol.  Chem.,  1922,  121,  195 — >220). — The  aqueous  extract  of 
raspberry  leaves,  after  removal  of  substances  precipitable  by  lead 
acetate,  contains  chiefly  magnesium,  calcium,  and  manganese  salts 
of  lactic  acid  with  a  little  succinic  acid.  The  content  of  lactic 
acid  in  the  dried  leaves  is  1%.  The  isolation  and  characterisation 
of  these  acids  is  facilitated  by  fractionation  of  the  esters,  conversion 
into  hydrazides,  and  condensation  with  benzaldehyde.  H.  K. 

Nutmeg  Butter.  H.  B.  (Mat.  grasses,  1922,  14,  6099). — Nut¬ 
meg  butter  is  composed  of  1%  butyrin,  19%  olein,  and  the  remainder 
myristin.  It  has  m.  p.  31°.  Chemical  Abstracts. 

The  Presence  of  Cobalt  and  Nickel  in  Arable  Soil.  Gabriel 
Bertrand  and  Mokragnatz  (Compt.  rend.,  1922, 175,  112 — 114). — 
In  two  samples  of  arable  soils  the  authors  have  found  respectively 
0*00028%  of  cobalt  and  0*00136%  of  nickel,  and  0*00037%  of 
cobalt  and  0*00174%  of  nickel.  W.  G. 

The  Effect  of  Lime,  Leaching,  form  of  Phosphate,  and 
Nitrogen  Salt  on  Plant  and  Soil  Acidity,  and  the  Relation 
of  these  to  the  Feeding  Power  of  the  Plant.  F.  C.  Bauer  and 
A.  R.  C.  Haas  (Soil  Sci .,  1922,  13,  461 — 480). — Soja-beans  and 
maize  were  grown  in  sand  cultures  with  suitable  nutrient  solutions 
and  the  rates  of  growth,  together  with  the  hydrogen-ion  concen¬ 
trations  of  the  juices  of  various  parts  of  the  plants  were  compared. 
Limestone  treatment,  leaching,  and  the  nature  of  the  phosphate 
and  nitrogen  salts  applied  produced  considerable  effects  on  the 
acidity  of  the  nutrient  medium  and  of  the  plant  juices.  The 
acidity  was  closely  related  to  the  growth  and  feeding  power  of 
the  plants.  Limestone,  by  reducing  soil  acidity,  reduced  also  the 
acidity  of  soja  beans  grown  in  the  soil.  In  a  few  cases  increased 
vigour  of  the  plants  resulted  from  liming  and  this  was  accompanied 
by  increased  acidity  of  the  plant  juices.  The  increased  acidity 
of  the  nutrient  medium  by  leaching  usually  resulted  in  increased 
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acidity  of  the  juices  of  maize  plants.  Acid  phosphates  raised 
the  acidity  of  the  medium  and  of  the  plant  juices  more  than  did 
rock  phosphates.  The  availability  of  rock  phosphate  to  the  plant 
increases  with  greater  acidity  of  the  medium.  Ammonium  nitrate 
increased  the  acidity  of  the  soil  and  of  the  root  juices  of  maize 
more  than  did  sodium  nitrate,  but  there  was  little  difference 
apparent  in  the  juices  of  the  upper  portions  of  the  plants.  The 
total  acidity  of  soja-bean  roots  did  not  increase  with  increasing 
actual  acidity.  On  the  other  hand,  the  total  acidity  of  the  maize 
plant  increased  with  the  actual  acidity  of  the  juices  of  both  roots 
and  tops.  The  total  acidity  of  maize  tops  was  usually  greater 
than  that  of  the  roots.  Sodium  nitrate  produced  greater  acidity 
than  ammonium  nitrate  in  maize  tops.  Limestone  reduced  the 
actual  acidity  of  soja  bean  nodules  below  that  of  the  roots  on 
which  they  grew.  Variations  in  the  acidity  of  soja-bean  nodules 
due  to  liming  followed  those  of  the  juices  of  the  upper  portions  of 
the  plant.  A.  G.  P. 

Acid  Soils.  III.  The  Influence  of  Calcium  Carbonate, 
Calcium  Oxide,  and  Calcium  Sulphate  on  the  Soluble  Soil 
Nutrients  of  Acid  Soils.  R.  H.  Robinson  and  D.  E.  Btjllis 
( Soil  Sci .,  1922,  13,  449—^460). — The  acid  soils  examined  responded 
very  differently  in  field  trials,  when  limed  to  the  requisite  extent 
to  satisfy  the  Veitch  “  lime  requirement.”  Examination  of  the 
water-soluble  constituents  of  laboratory  samples  showed  the  chief 
difference  to  be  a  rapid  formation  of  nitrates  in  those  soils  which 
responded  to  lime  in  the  field.  Treatment  with  calcium  sulphate 
increased  the  soluble  potassium  and  magnesium  in  all  soils.  [See 
also  J.  Soc .  Chem.  Ind.,  1922,  677a].  A.  G.  P. 

Influence  of  Salts  on  Azofication  in  Soil.  J.  E.  Greaves, 
E.  G.  Carter,  and  Yeppa  Lund  ( Soil  Sci.,  1922, 13,  481 — 499). — 
Soil  was  treated  with  varying  amounts  of  the  chlorides,  sulphates, 
carbonates,  and  nitrates  of  sodium,  potassium,  magnesium,  calcium, 
iron,  and  manganese,  and  their  effects  on  the  rate  of  nitrogen 
fixation  were  compared.  The  toxicity  of  the  salts  is  specific,  and 
is  not  governed  by  the  electronegative  ion.  All  the  salts  examined 
were  less  toxic  to  the  nitrogen-fixing  organisms  than  to  the 
nitrifiers  or  ammonifiers.  The  toxic  quantity  of  any  particular 
salt  varied  with  the  type  of  soil.  No  sodium  salts  were  toxic  in 
quantities  up  to  460  parts  of  sodium  per  million  of  soil.  Potassium 
chloride  and  carbonate,  manganese  carbonate,  and  ferric  sulphate 
did  not  stimulate  nitrogen  fixation  under  any  conditions  examined. 
All  other  salts  had  a  stimulating  effect.  The  common  soil  alkalis 
would  not  affect  nitrogen-fixing  organisms,  even  if  present  in 
sufficient  quantities  to  retard  ammonification,  nitrification,  and 
plant  growth,  provided  the  soil  is  not  acid  and  contains  the 
necessary  nutrients.  Nitrogen -fixing  bacteria  are  much  more 
resistant  to  the  salts  than  are  ammonifiers,  nitrifiers,  and  many 
higher  plants.  A.  G.  P. 
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The  Ozonides  of  Petroleum.  Rudolf  Koetschau  (Z.  angew . 
Chem .,  1922,  35,  509 — 513;  cf.  Molinari  and  Fenaroli,  A.,  1908, 
i,  933). — A  Texas  transformer  oil,  d  0*915,  was  found  to  have  a 
molecular  weight  of  293,  whilst  the  ozonide,  of  which  25%  was 
produced  from  the  oil,  had  a  molecular  weight  of  663.  A  solution 
of  this  ozonide  in  benzene,  after  keeping  for  a  few  hours,  had  a 
molecular  weight  of  606  only,  and  after  two  days  a  molecular 
weight  of  479,  showing  that  decomposition  into  compounds  of 
lower  molecular  weight  had  taken  place.  The  figure  663  corre¬ 
sponds  closely  with  that  of  a  dimeric  diozonide  (688).  The  mole¬ 
cular  weights  of  mineral  oils  determined  in  camphor  are  generally 
lower  than  those  determined  in  benzene.  The  ozonides  from 
Texas  and  Pennsylvanian  spindle  oils  have  a  characteristic  pungent 
odour,  and  separate  as  white,  flocculent  precipitates,  which  gradually 
change  to  a  red  resin  at  temperatures  of  20°  and  above.  Oils 
poor  in  sulphur  give  more  stable  ozonides  of  a  lighter  colour.  The 
curves  of  ozone  absorption  are  very  steep  at  their  commencement, 
and  the  maximum  increase  of  weight  is  16 — 17%.  “  White  oils  ” 

show  no  formation  of  ozonides,  but  a  considerable  increase  in 
viscosity  when  exposed  to  the  action  of  ozone. 

The  ozone  value  is  subject  to  too  great  variations  for  employment 
in  analysis,  but  a  “  splitting  number  3’  determined  by  taking  the 
acidity  of  an  ozonised  oil  which  has  been  boiled  for  half  an  hour 
with  water  is  of  utility  in  the  examination  of  used  transformer  oils. 

H.  M. 

Hydrogenation  of  Unsaturated  Hydrocarbons.  Chemische 
Fabrik  Griesheim-Elektron  (D.R.-P.  350429;  from  Chem . 
Zentr .,  1922,  ii,  1026). — In  the  hydrogenation  of  unsaturated  hydro¬ 
carbons  by  passing  them,  mixed  with  hydrogen,  over  metallic 
catalysts,  a  better  utilisation  of  the  hydrogen  is  obtained  by  diluting 
with  methane,  ethane,  or  ethylene.  For  example,  in  the  preparation 
of  pure  ethane  from  acetylene  the  mixture  is  diluted  with  ethane 
until  the  acetylene  content  of  the  mixture  amounts  to  less  than 
30%  by  volume.  Similarly,  in  the  preparation  of  a  mixture  of 
ethylene  and  ethane  the  mixture  is  diluted  with  ethane  or  ethylene 
until  the  acetylene  content  is  less  than  35%  by  volume. 

G.  W.  R. 

The  Formation  of  Butadiene  from  Ethylene.  J.  E.  Zanetti, 
J.  R.  Suydam,  jun.,  and  M.  Offner  (J.  Amer .  Chem.  Soc.,  1922, 
44,  2036—2041)  — The  formation  of  butadiene  from  ethylene  has 
been  studied  at  temperatures  varying  from  550°  to  850°.  The 
temperature  of  maximum  formation  has  been  shown  to  be  750°, 
above  which  the  decomposition  of  ethylene  into  methane,  hydrogen, 
and  carbon  occurs  very  rapidly.  The  maximum  quantity  of  ethylene 
transformed  into  butadiene  is  0*0096  litre  per  litre  of  ethylene. 
vol.  cxxii.  i.  mm 
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It  is  suggested  that  the  formation  of  aromatic  hydrocarbons 
from  ethylene  takes  place,  at  least  in  part,  through  the  inter¬ 
mediate  formation  of  butadiene.  Attention  is  directed  to  the 
formation  of  an  aliphatic  hydrocarbon  of  higher  boiling  point 
from  one  of  a  lower  boiling  point  and  to  the  possible  role  of  similar 
reactions  in  the  cracking  of  oils.  H.  W. 

The  Addition  of  Hydrogen  Haloids  to  Isoprene.  H.  Stau- 
dinger,  W.  Kreis,  and  W.  Schilt  (Helv.  Chim.  Acta ,  1922,  5, 
743 — 756). — -When  isoprene  combines  with  1  mol.  of  hydrogen 
bromide,  addition  takes  place  at  the  a-  and  8-positions  with  form¬ 
ation  of  dimethylallyl  bromide  [a-bromo-y -methyl-  A? -butene], 
CMe2!CH*CH2Br,  the  constitution  of  which  was  established  in 
the  following  manner.  It  condenses  readily  with  sodium  ethyl 
malonate,  forming  ethyl  y -methyl- A^-butenylmalonate, 

CMe2:CH-CH2-CH(C02Et)2, 

b.  p.  127°/11  mm.  When  hydrolysed  with  alcoholic  sodium 
hydroxide,  this  gives  y -methyl- A^-butenylmalonic  acid ,  m.  p.  95*5 — 
96°.  The  fact  that  the  crude  acid  has  a  sharp  melting  point  proves 
that  the  compound  of  isoprene  and  hydrogen  bromide  is  a  uniform 
product.  y-Methyl-A^-butenylmalonic  acid  when  heated  at  160° 
loses  carbon  dioxide  with  formation  of  dimethylallylacetic  acid 
[h-methyl- Ay -hexenoic  acid),  a  colourless  oil,  b.  p.  103 — 105°/10  mm. 
The  constitution  of  this  compound  is  fixed  by  its  oxidation  with 
permanganate  to  the  known  8-dimethyl- 8-hydroxylsevulic  acid  and 
eventually  into  acetone  and  succinic  acid. 

The  halogen  of  a-bromo-y-methyl-A^-butene  is  specially  reactive, 
on  account  of  the  double  bond  in  the  fiy-position.  With  guaiacol, 
it  condenses  in  alcoholic  sodium  hydroxide  solution  to  give  guaiacyl - 
y -methyl- AP-butenyl  ether ,  a  viscous,  nearly  colourless  oil,  b.  p. 
140° /10  mm.,  which,  by  heating  at  220°,  changes  into  p-y -methyl- 
A^-butenylguaiacol ,  b.  p.  148— 149° /12  mm.  The  latter  was 
methylated  with  methyl  sulphate  to  y>-y -methyl- AP-butenylveratr ole, 
b.  p.  140°/10  mm.,  which  gave  veratric  acid  on  oxidation.  The 
great  reactivity  of  bromomethylbutene  was  shown  by  its  behaviour 
with  magnesium,  when  very  little  Grignard  compound  could  be 
detected  since  it  reacted  almost  at  once  with  more  of  the  bromide 
to  form  tetramethyldiallyl  \$rj -dimethyl- A^ -octadiene],  b.  p.  45 — 
50° /II  mm.  A  similar  reaction  was  observed  by  Rupe  and  Burgin 
(A.,  1910,  i,  161)  with  styryl  bromide.  They  also  obtained,  besides 
the  normal  distyryl,  an  isomeric  compound  which,  from  its  oxidation 
products,  must  be  a  diphenylallyl,  that  is  a  vdiphenyl-Aa<r-hexadiene, 
CHPh!CH*CH2*CHPh*CHICH2,  not  aS-diphenyl-Aa -hexene,  as  they 
supposed.  Evidence  was  obtained  of  the  formation  of  a  second 
hydrocarbon,  CMe2!CH*CH2*CMe2#CH!CH2,  in  a  similar  manner 
from  a-bromo-y-methyl-A^-butene.  The  presence  of  this  com¬ 
pound  would  account  for  the  observed  formation  of  dimethyl- 
succinic  acid  among  the  oxidation  products  of  the  mixed  hydro¬ 
carbons  obtained  from  bromomethylbutene  and  magnesium.  With 
magnesium  phenyl  bromide,  bromomethylbutene  reacts  to  form 
y -methyl- A^-butenylbenzene.  By  the  action  of  magnesium  on 
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a-bromo-y-methyl-A^-butenyl  bromide  in  presence  of  carbon  dioxide, 
a  small  quantity  of  pyroterebic  acid  was  formed.  E.  H.  R. 

Xsoprene  Dibromide.  H.  Star  bis  ger,  0.  Muntwyler,  and 
0.  Kupfer  ( Helv .  Chim.  Acta ,  1922,  5,  756—767). — The  di bromide 
formed  by  addition  of  bromine  to  isoprene  is  aS-dibromo-y-methyl- 
A^-butene,  since  on  oxidation  it  gives  bromoacetic  acid.  The 
compound  therefore  contains  two  reactive  bromine  atoms  (cf. 
preceding  abstract).  Attempts  to  obtain  a  cyclopentene  derivative 
by  condensing  it  with  sodium  ethylmalonate  were  not  successful. 
Only  one  atom  of  bromine  reacted  with  the  malonate,  the  other 
being  lost  as  hydrogen  bromide.  The  condensation  product  was 
not  a  uniform  substance  but  appeared  to  consist  principally  of 
ethyl  o-methyl- Aa6-pentadiene-ccoL-dicarboxylate.  On  reduction,  it 
united  with  four  atoms  of  hydrogen  and  the  resulting  ester,  after 
hydrolysis,  was  converted  into  a  monocarboxylic  acid  vffiich  was 
identified  as  S-methylhexoic  acid.  The  condensation  product  must 
consequently  contain  the  ester,  CH2ICMeUH2UHIC(C02Et)2.  By 
hydrolysing  the  condensation  product  before  hydrogenating,  and 
distilling  after  removing  carbon  dioxide,  there  were  obtained  a 
methylpentadienecarboxylic  acid  and  a  lactone  of  a  hydroxy- 
methylpentenecarboxylic  acid  which  were  not  identified  with 
certainty.  The  lactone  may  be  that  of  y-hy  dr oxy -^-methyl- tA-pentene- 
carboxylic  acid ;  it  is  a  colourless  liquid,  b.  p.  105 — 110°/12  mm.; 
it  is  oxidised  by  permanganate  or  by  hydrogen  peroxide  to  succinic 
acid.  Besides  these  two  products  vTere  isolated  a  lactonic  acid , 
m.  p.  119 — 122°,  giving  a  monoethyl  ester,  m.  p.  85 — 86°,  and  a 
mixture  of  substances  formed  by  the  action  of  1  mol.  of  isoprene 
dibromide  on  2  mols.  of  ethyl  malonate. 

From  isoprene  tetrabromide  was  obtained  a  new  dibromoisoprene , 
b.  p.  78 — 83° /12  mm.,  a  liquid  of  pleasant  odour.  Isoprene 
dibromide ,  from  isoprene  and  bromine  in  carbon  disulphide  solution, 
is  an  unpleasant  smelling  liquid,  b.  p.  90 — 96°/12  mm.,  and  has  the 
constitution  given  above.  When  incompletely  oxidised  with 
permanganate,  it  forms  v.h-dibromo-$y-dihydroxy-$-methylbutane , 
CH2Br*CMe(OH),CH(OH)*CH2Br,  m.  p.  127°.  From  isoprene 
dibromide  by  treatment  with  alcoholic  sodium  methoxide  was 
obtained  a  mixture  of  bromoisoprenes  difficult  to  separate.  Unlike 
isoprene  itself,  the  mono-  and  di- bromoisoprenes  do  not  polymerise 
to  form  caoutchouc-like  products,  but  decompose  when  heated. 

E.  H.  R. 

Electrolytic  Oxidation  of  Alcohols.  I.  tsoAmyl  Alcohol. 

Shtjnzo  Koizumi  {Mem.  Coll.  Sci .  Kyoto ,  1922,  5,  359 — 382). — 
The  material  used  in  the  investigation  had  b.  p.  130—132°,  d  0*811, 
and  was  obtained  by  fractional  distillation  of  technical  isoamyl 
alcohol ;  it  possibly  contained  a  small  quantity  of  optically  active 
amyl  alcohol.  The  experiments  were  made  in  a  divided  cell,  the 
cathode  being  of  nickel  gauze  or  sheet  lead  and  the  cathode  solution 
being  sulphuric  acid  or  dilute  sodium  hydroxide  solution.  Lead 
peroxide  acted  most  effectively  as  anode  material.  The  products 
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of  the  oxidation  were  isovaleric  acid,  isovaleraldehyde ,  and  carbon 
dioxide.  In  alkaline  solution,  the  acid  formed  was  always  accom¬ 
panied  by  the  aldehyde;  the  current  efficiency  increased  with 
decreasing  current  density.  In  a  sulphuric  acid  solution,  aldehyde 
was  produced  only  wffien  the  current  density  fell  below  1  amp. 
per  100  sq.  cm.  For  the  electrolytic  preparation  of  isovaleric 
acid,  the  most  suitable  current  density  was  found  to  be  1 — 1*4 
amp./sq.  dcm.,  if  the  solution  remained  stationary  and  about 
2  amp./sq.  dcm.  when  it  was  stirred.  The  most  favourable  con¬ 
centration  of  sulphuric  acid  was  10 — 20%.  The  temperature 
should  be  maintained  below  30°.  Vanadium  pentoxide,  cerium 
sulphate,  potassium  dichromate,  and  ferrous  sulphate  were  found 
to  be  effective  oxygen  carriers. 

A  convenient  and  rapid  electrolytic  method  for  preparing  iso¬ 
valeric  acid  without  involving  the  use  of  a  diaphragm  is  described 
in  detail.  H.  W. 

Preparation  of  Glycerol  from  Sugar.  Vereinigte 

Chemische  Werke  Akt.-Ges.  (D.R.-P.  343321 ;  from  Chem. 

Zentr.y  1922,  ii,  1085). — The  fermentation  of  sugar  to  form  glycerol 
is  carried  out  with  addition  of  salts  of  acid  or  neutral  reaction  as 
well  as  nutrient  salts.  As  examples  of  the  salts  added,  ferrous 
sulphate,  aluminium  sulphate,  ammonium  chloride,  and  calcium 
chloride  are  mentioned.  Ammonium  sulphate,  sodium  phosphate, 
potassium  sulphate,  and  magnesium  sulphate  are  used  as  nutrient 
salts.  The  addition  of  neutral  or  acid  salts  increases  the  yield 
of  glycerol.  The  yeast  is  also  less  harmfully  affected  than  is  the 
case  in  alkaline  solution.  G.  W.  R. 

Preparation  of  Glycerol  from  Sugar.  Vereinigte 

Chemische  Werke  Akt.-Ges.  (D.R.-P.  347604;  from  Chem.  Zentr., 
1922,  ii,  1086). — In  the  formation  of  glycerol  from  sugar,  the 
fermentation  is  allowed  to  reach  its  maximum  intensity  and, 
without  inteiTuption  of  the  process,  a  further  addition  of  sugar 
is  made  together  with  smaller  amounts  of  yeast  and  nutrient  salts 
than  in  the  initial  mixture.  A  larger  yield  of  glycerol  and  a 
quicker  fermentation  are  thereby  obtained.  In  an  example  given, 
the  yield  of  glycerol  was  23%  of  the  sugar  used.  G.  W.  R. 

The  Action  of  Epichlorohydrin  on  Normal  Sodium 
Phosphate  in  Aqueous  Solution  and  the  Stability  of  a 
Diglyceromonophosphoric  Diester.  Octave  Bailly  (Bull. 
Soc .  chim.y  1922,  [iv],  31,  848—862;  cf.  A.,  1921,  i,  299,  493).— On 
attempting  to  prepare  sodium  a-glycerophosphate  by  using  epi¬ 
chlorohydrin  in  place  of  the  a-monochlorohydrin,  the  fact  that 
one  of  the  ~ONa  groups  of  the  sodium  phosphate  behaves  in  a 
somewhat  similar  manner  to  the  same  group  in  sodium  phenoxide 
(cf.  Foumeau,  A.,  1910,  i,  246)  causes  other  reactions  to  take  place 
simultaneously.  When  normal  sodium  phosphate  is  treated  in 
aqueous  solution  with  an  equimolecular  quantity  of  epichloro¬ 
hydrin,  formation  of  sodium  monoglycidophosphate  and  dlglycido- 
phosphate  occurs,  and  at  the  same  time  sodium  a-y-monoglycero- 
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monophosphate  and  ay- monoglycero diphosphate  are  formed.  The 
two  first-named  substances  are  readily  hydrolysed  to  a-glycero- 
pliosphate  and  aa-diglyceromonophosphate,  respectively.  It  is 
pointed  out  that  the  latter  is  extremely  stable.  An  attempt  was 
made  to  convert  potassium  diallyl  phosphate  into  aa-diglycero¬ 
monophosphate  but  this  substance  was  only  obtained  in  solution 
and  in  an  impure  condition ;  all  attempts  at  crystallisation  failed. 
Like  the  sodium  salt,  it  is  very  stable  and  is  not  hydrolysed  by 
prolonged  boiling  at  120°  under  pressure  (cf.  Fischer  and  Pfahler, 
A.,  1920,  i,  807).  H.  J.  E. 

Hydrolysis  of  w  '-Dichlorodiethyl  Sulphide.  Synthesis  of 
Divinyl  Sulphide  and  the  Preparation  of  a  Non-vesicant 
Isomeride  of  pp'-Dichlorodiethyl  Sulphide.  Sidney  Hartley 
Bales  and  Stanley  Arthur  Nickelson  (T.,  1922,  121,  2137 — 
2139). 

Monothioethylene  Glycol.  George  Macdonald  Bennett 
(T.,  1922,  121,  2139—2146). 

The  Constitution  of  Soap  Solutions.  Hexadecanesulphonic 
(Cetylsulphonic)  Acid  and  other  Sulphonates.  Mabel 
Harriet  Norris  (T.,  1922,  121,  2161 — 2168). 


Complex  Compounds  of  Lead  Acetate.  R.  Weinland  and 
Rudolf  Stroh  (Ber.,  1922,  55,  [B],  2219 — 2225). — A  series  of 
salts  in  which  the  lead-acetate  ion  functions  in  all  probability  as 
kation  has  been  prepared  by  the  action  of  perchloric  or  nitric  acid 
on  lead  oxide  and  acetic  acid  or  on  lead  acetate  under  conditions 


which  are  precisely  described  in  the  original.  The  kation  is  con¬ 
sidered  to  be  produced  by  the  union  of  the  lead  atoms  and  the 
acetate  residue  by  means  of  the  subsidiary  valencies  of  the  oxygen 


salts  are  without  exception  beautifully  crystalline.  The  per¬ 
chlorate  acetates  explode  violently  when  strongly  heated  or  when 
struck;  occasionally  they  appear  to  explode  violently  without 
obvious  cause.  Their  electrical  conductivity  is  in  harmony  with 
the  conception  that  they  are  complex  salts. 

The  following  individual  compounds  have  been  prepared  :  The 
salt ,  [Pb2(CH3C02)2](C104)2,H20,  colourless,  rhombic  plates,  formed 
by  the  action  of  perchloric  and  glacial  acetic  acids  on  a  thin  paste 
of  lead  monoxide  and  water;  the  salt,  [Pb2(CH3*C02)3]CU04,2Ho0, 
colourless,  microscopic  needles  ;  the  salt, 


[Pb4(CH3-C02)5](C104)3,2H20, 

aggregates  of  needles  or  thick,  hexagonal  rods  (this  is  the  only 
salt  of  the  series  vdiich  can  be  crystallised  unchanged  from  aqueous 

r  -i  no 

solution);  the  salt,  Pb3(CH3*C02)4  Iqjj4.qq  j  large,  rhombohedral 

crystals ;  the  salt ,  [Pb3(CH3,C02)4](N03)o,Hn0,  microscopic  needles ; 
the  salt,  [Pb2(CH3-C02)3]N03,H20,  small  needles.  H.  W. 
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Complex  Salt  of  Mercuric  Acetate  and  Sulphide.  A.  Miolati 
0 Gazzetta ,  1922,  52,  ii,  27). — The  compound,  HgS^g^HgOa^j 
described  by  Bernardi  and  Rossi  (this  vol.,  i,  421),  was  prepared 
by  Palm  (1862)  in  another  way,  and  is  referred  to  in  current  hand¬ 
books.  With  other  mercuric  salts,  such  a3  the  chloride  or  iodide, 
mercuric  sulphide  gives  salts  containing  a  complex  kation  of  which 
the  mercuric  sulphide  forms  part  (cf.  Borelli,  A.,  1908,  i,  515; 
ii,  1039;  1909,  i,  452).  T.  H.  P. 

Saponification  of  Oils  and  Fats.  II.  M.  Langton  (J.  Oil 
and  Colour  Chemists'  Assoc. ,  1922,  5,  41 — 75). — Large  scale  experi¬ 
ments  were  carried  out  on  the  hydrolysis  of  various  oils  and  fats 
under  a  steam  pressure  of  eight  atmospheres,  using  2‘5%  of  the  weight 
of  oil  of  calcium  or  magnesium  oxide  as  catalyst.  The  resulting 
curves  obtained  are  of  the  exponential  type  in  every  case,  the 
greater  part  of  the  oil  or  fat  being  hydrolysed  in  the  first  four  hours 
and  the  velocity  of  the  reaction  thereafter  falling  to  a  very  low 
rate.  In  most  cases,  magnesium  oxide  was  more  effective  weight 
for  weight  than  calcium  oxide  as  a  catalyst.  H.  C.  R. 

The  Action  of  the  Brush  Discharge  on  Fatty  Acids  and 
their  Glycerides.  Egon  Eichwald  ( Z .  angew.  Chem .,  1922,  35, 
505 — 506). — If  oleic  acid  is  subjected  to  the  action  of  the  brush 
discharge,  the  iodine  value  steadily  falls,  the  mean  molecular  weight 
steadily  rises,  and  stearic  acid  is  produced.  The  increase  in  mole¬ 
cular  weight  per  unit  fall  in  iodine  value  increases  from  6*3  at  the 
beginning  of  the  treatment  to  43*5  after  twenty- two  hours’  treat¬ 
ment.  About  11%  of  the  acid  is  converted  into  stearic  acid  in  an 
atmosphere  of  air  or  nitrogen  and  15%  in  an  atmosphere  of 
hydrogen.  It  is  considered  that  the  bombardment  of  the  molecules 
causes  hydrogen  atoms  to  become  detached  in  a  highly  active 
state,  and  that  they  immediately  saturate  the  double  bonds  of 
other  molecules  of  oleic  acid,  leaving  some  highly  unsaturated 
molecules,  which  polymerise  and  cause  the  increase  in  molecular 
weight.  Glycerides  show  similar  effects  under  the  brush  discharge, 
the  glyceryl  part  of  the  molecule  being  unaffected.  The  resulting 
polymerised  oils  have  high  viscosities  and  flat  viscosity-temperature 
curves,  and  are  of  value  as  lubricants.  Owing  to  the  possibility  of 
intramolecular  saturation  of  double  bonds  in  the  case  of  glycerides, 
the  increase  in  molecular  weight  in  this  case  becomes  even  more 
apparent  in  the  later  stages  of  treatment  than  in  the  case  of  the 
free  fatty  acids.  H.  C.  R. 

The  Transformation  of  Methyl  a-Elseostearate  into  Methyl 
p-ELeostearate.  R.  S.  Morrell  (J.  Soc.  Chem.  Ind .,  1922,  41, 
328t). — Polemical,  pointing  out  that  Bauer  and  Herberts  (this 
vol.,  i,  806)  failed  to  acknowledge  the  author’s  work  (A.,  1918, 
i,  372),  in  which  it  was  shown  that  methyl  a-elseostearate  is  trans¬ 
formed  into  the  p-variety  when  distilled  in  a  vacuum.  E.  H.  R. 

Brassidic  Anhydride,  and  Anhydridisation  by  means  of 
Carbonyl  Chloride.  D.  Holde  and  K.  Schmidt  (Z.  angew . 
Chem.,  1922,  35,  502 — 503). — Brassidic  acid,  brassidic  anhydride, 
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and  ethyl  brassidate  were  prepared  from  erucic  acid  and  its  corre¬ 
sponding  derivatives  by  isomerisation  by  means  of  nitrous  acid. 
Brassidic  anhydride  crystallises  from  alcohol  in  small  needles, 
in.  p.  64°,  and  gives  the  theoretical  iodine  value  with  the  Hanus 
reagent.  It  has  d[Q  0-835.  Ethyl  brassidate  forms  leaflets,  m.  p. 
30 — 30-5°,  n 35  1-4587.  The  anhydrides  of  the  fatty  acids  of  train  oil 
were  prepared  in  an  impure  condition,  containing  chlorine,  by 
the  action  of  carbonyl  chloride  on  their  alkali  salts.  They  formed 
pasty  products  of  higher  melting  point  than  the  corresponding 
glycerides  and  acids.'  The  difference  frequently  observed  between 
the  acid  and  saponification  values  of  the  acids  of  fatty  oils  may 
possibly  be  explainable  by  the  observation  that  they  are  often 
accompanied  by  a  proportion  of  anhydrides,  which,  as  in  the  case 
of  erucic,  brassidic,  and  other  higher  anhydrides,  do  not  react 
normally  with  cold  alcoholic  hydroxide  solutions.  G.  F.  M. 

Promoters  of  the  Hydrogenation  of  Oils.  I.  Seiichi  Ueno 
(J.  Chem.  Ind.  Japan ,  1922,  25,  777 — 783;  cf.  ibid.,  1918,  21, 
898,  and  1920,  23,  1216). — -In  the  hydrogenation  of  herring  and 
cotton-seed  oils  with  hydrogen,  using  nickel  or  nickel  sulphate 
(0*3 — 0-5%  as  nickel)  as  a  catalyst,  the  presence  of  2 — 3%  of 
palmitic,  oleic,  stearic,  or  benzoic  acid  promotes  the  reaction. 

K.  K. 

Perilla  Oil.  K.  H.  Bauer  and  R.  Hardegg  {Chem.  Umschau , 
1922,  29,  301 — 305)/ — Experiments  were  made  to  separate  and 
identify  the  saturated  and  unsaturated  fatty  acids  of  perilla  oil, 
obtained  from  the  fruit  of  the  East  Asian  labiate  Perilla  ocymoides. 
The  oil  had  the  following  constants:  d 20  0-9280;  nlf,  1-4830; 
saponification  number,  187-4 ;  iodine  number,  204-0 ;  mean  hexa- 
bromide  number,  50-8%.  The  m.  p.  of  the  hexabromide  was  180°. 
The  oil  contained  12%  of  saturated  and  88%  of  unsaturated  fatty 
acids.  By  fractional  precipitation  of  the  magnesium  salts  and 
crystallisation  of  the  acids  from  the  different  fractions,  palmitic 
acid  was  identified  in  the  saturated  acids ;  a  second  saturated  acid 
of  higher  m.  p.  than  palmitic  appears  also  to  be  present.  The 
unsaturated  acids  were  investigated  by  oxidising  with  cold  potassium 
permanganate  in  alkaline  solution  and  extracting  the  oxidation 
product  with  different  solvents.  From  the  water-soluble  portion 
were  obtained  the  two  hexahydroxystearic  acids,  linusic  acid, 
m.  p.  201°,  and  isolinusic  acid,  m.  p.  173 — 175°.  From  the  water- 
insoluble  portion  was  isolated  a  tetrahydroxystearic  acid,  m.  p. 
135 — 140°,  which  may  be  identical  with  the  acid  obtained  by 
Nicole  t  and  Cox  through  the  dichloro-  and  dibromo -dihydroxy  - 
stearic  acids  (this  vol.,  i,  320). 

Attempts  were  made  to  separate  the  mixed  hexahydroxystearic 
acids  by  fractional  crystallisation  of  the  methyl  esters.  It  was 
not  possible  in  this  way  to  separate  linusic  and  isolinusic  acids. 
By  extraction  of  the  mixed  esters  with  ethyl  acetate,  however,  an 
ester  soluble  in  this  solvent  wTas  obtained,  m.  p.  158 — 160°,  which 
when  hydrolysed  gave  what  appears  to  be  a  new  hexahydroxy- 
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stearic  acid,  m.  p.  165°.  Methyl  linusate  forms  colourless,  micro¬ 
scopic  crystals,  m.  p.  195°.  E.  H.  R. 


Direct  Oxidation  of  Esters  of  Hydroxy-acids  by  Oxygen 
or  Air.  L.-J.  Simon  (Compt.  rend.,  1922,  175,  489 — 491 ;  cf. 
Eenton  and  Jones,  T.,  1900,  i,  69;  also  Ciusa  and  Piergallini,  A., 
1914,  ii,  604). — Ethyl  lactate  is  spontaneously  oxidised  in  contact 
with  air,  ethyl  pyruvate  being  formed.  The  action  is  slow  in  the 
cold,  but  is  accelerated  by  shaking  or  by  the  influence  of  light. 
On  heating  in  a  current  of  air,  this  ester,  and  also  the  methyl, 
butyl,  and  amyl  esters  of  lactic  acid,  yield  the  corresponding  ester 
of  pyruvic  acid;  after  some  hours,  sufficient  oxidation  has  taken 
place  to  admit  of  detection  of  methyl  or  ethyl  pyruvate  by  the 
formation  of  phenylhydrazones,  whilst  in  twenty -four  to  forty - 
eight  hours  the  transformation  has  taken  place  to  the  extent  of 
5  to  10%.  Rise  of  temperature  facilitates  the  change,  but  after 
a  certain  point  other  and  more  complex  reactions  take  place.  In 
the  case  of  butyl  lactate,  heating  for  twenty  hours  at  180°  gave  a 
yield  of  9%  of  butyl  pyruvate.  A  second  oxidation  reaction  of 
ethyl  lactate  occurs  at  the  ordinary  temperature,  the  products 
being  acetaldehyde  and  carbon  dioxide;  it  is  stated  that  this  is 
one  type  of  reaction  which  prevents  larger  yields  of  pyruvate 
being  obtained.  Direct  oxidation  of  ethyl  glycollate  to  ethyl 
glyoxylate  has  also  been  observed  and  the  question  is  raised  as  to 
the  generality  of  this  reaction  with  a-hydroxy-acids.  H.  J.  E. 

Inorganic  Complex  Salts.  Crystallographic  and  Optical 
Study.  I.  Isabel  Ellie  Knaggs  (T.,  1922,  121,  2069 — 2079). 


Preparation  of  Maleic  Acid.  Charles  R.  Downs  (U.S. 
Pat.  1374720;  from  Chem.  Zentr .,  1922,  ii,  1055;  cf.  A.,  1921, 


i,  216 — 217). — For  the  preparation  of  maleic  acid,  benzene  in  a 
state  of  vapour  is  mixed  with  a  gas  containing  oxygen  and  passed 
over  vanadium  oxide,  as  catalyst,  at  about  400°.  In  order  to 
limit  the  oxidation,  a  constant  temperature  is  maintained  by  the 


dispersion  of  mercury  vapour  in  the  zone  of  reaction. 


G.  W.  R. 


Ethyl  a  -Cyano- (3  -metliylglutaconate  and  its  Methyl 
Homologues.  Edward  Hope  (T.,  1922,  121,  2216 — 2223), 

The  Addition  of  Hydrogen  Cyanide  to  Derivatives  of 
Glutaconic  Acid.  I.  The  Addition  of  Hydrogen  Cyanide 
to  Ethyl  a-Cyano-p-methylglutaconate  and  its  Homologues. 

Edward  Hope  and  Wilfrid  Sheldon  (T.,  1922,  121,  2223 — 
2235). 

Action  of  Uranyl  Acetate  on  some  Organic  Substances. 
I.  Action  of  Uranyl  Acetate  on  Tartaric  Acid  and  its  Salts. 

Fritz  Kopatschek  (Anal.  Asoc.  Quim .  Argentina ,  1922,  10,  133 — 
151). — An  investigation  of  the  effect  of  uranyl  acetate  on  tartaric 
acid  and  tartrates,  alone  and  in  the  presence  of  sugars,  as  shown 
by  polarimetric  determinations.  Uranyl  acetate  combines  with 
hydroxylic  compounds  but  not  with  hydroxy -aldehydes.  The 
compounds  formed  are  optically  active,  the  optical  activity  being 
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probably  due  to  the  formation  of  new  asymmetric  atoms  or  to  the 
formation  of  new  complex  compounds  of  greater  rotatory  power. 
The  formation  of  such  compounds  depends  on  the  presence  of 
one  or  more  central  hydroxyl  groups.  The  reaction  in  the  case 
of  tartaric  acid  and  tartrates  is  influenced  by  concentration.  The 
use  of  uranyl  acetate  in  the  estimation  of  tartaric  acid  is  suggested. 
The  supposed  compounds  are  sensitive  to  light  and  unstable. 


Keto-enolic  Tautomerism.  H.  P.  Kaufman n  ( Ber .,  1922, 
55,  [B],  2255 — 2257). — A  preliminary  account  of  experiments 
with  ethyl  diacetylsuccinate  (cf.  Knorr  and  Kaufmann,  this  vol., 
i,  220),  the  details  of  which  will  be  published  subsequently. 

The  ferric  chloride  reaction  is  given  only  by  the  a- ester  (dienol, 
m.  p.  45°)  and  the  a2(3-ester  (semi-enol,  m.  p.  20°) ;  the  oqp-ester 
(liquid  semi-enol),  on  the  other  hand,  does  not  give  a  coloration 
with  ferric  chloride  when  quite  pure;  the  brown  coloration  pre¬ 
viously  attributed  to  it  is  due  to  the  presence  of  small  amounts 
of  the  isomeric  a2p-ester.  It  appears,  therefore,  that  the  ferric 
chloride  reaction  is  not  common  to  all  enols. 

The  a-  and  a2p-esters  do  not  react  with  bromine  under  the  con¬ 
ditions  of  K.  H.  Meyer’s  bromine  titration  method,  which,  however, 
may  be  applied  to  the  oqp -ester.  It  is,  however,  found  that  the 
direct  and  indirect  methods  lead  to  considerably  different  results. 
The  cause  of  the  discrepancy  lies  in  the  use  of  aqueous  potassium 
iodide  solution,  since  the  presence  of  water  causes  secondary 
reactions  which  prevent  the  complete  elimination  of  iodine.  (The 
formation  of  ethyl  diacetylfumarate  by  loss  of  hydrogen  bromide 
from  the  additive  compound  primarily  formed  with  bromine  has 
been  established.)  The  difficulty  can  be  overcome  by  replacing 
the  aqueous  potassium  iodide  by  a  10%  solution  of  sodium  iodide 
in  alcohol,  and  this  modification  of  the  original  process  appears 
generally  advisable. 

The  proportions  of  oqj}-,  a2p-,  and  (5-  and  y-esters  in  equilibrium 
in  alcoholic  solution  has  been  determined  by  a  combination  of 
the  bromine  titration  and  colorimetric  methods.  H.  W. 

The  Addition  of  Ethyl  Sodiocyanoacetate  and  Ethyl  Sodio- 
malonate  to  Ethyl  Muconate.  Ernest  Harold  Farmer  (T., 
1922,  121,  2015—2022). 

Determination  of  the  Three  Dissociation  Constants  of 
Citric  Acid.  A.  Baird  Hastings  and  Donald  D.  Van  Slyke 
(J.  Biol.  Chem .,  1922,  53,  269 — 276). — On  the  basis  of  the  theoretical 
considerations  previously  outlined  (this  vol.,  i,  893),  the  three 
dissociation  constants  of  citric  acid  have  been  calculated  from  the 
results  of  the  electrometric  titration  of  OTilf -citric  acid  with 
A-sodium  hydroxide.  The  values  obtained  are:  K\= 8*3x10^, 
A'2=4-l  x  10~5,  A'3= 3-2  x  10~6.  E.  S. 

Decomposition  of  Aliphatic  Ketones.  Alphonse  Mailiie 
{Bull.  Soc.  chim.,  1922,  [iv],  31,  863 — 867). — A  continuation  of  the 
author’s  work  (this  vol.,  i,  803)  on  the  behaviour  of  aliphatic  ketones 
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when  heated  at  600°  in  presence  of  copper-aluminium.  The 
substances  here  dealt  with  are  methyl  tsopropyl  ketone,  methyl 
isobutyl  ketone,  methyl  butyl  ketone,  methyl  t^oamyl  ketone, 
dnsopropyl  ketone,  isopropyl  isobutyl  ketone,  and  dihexyl  ketone, 
and  the  results  obtained  show  that  decomposition  readily  occurs 
under  the  conditions  of  experiment  with  formation  of  products 
which  are  chiefly  gaseous.  The  molecule  is  disrupted  at  the  ketonic 
group  with  formation  of  carbon  monoxide  and  liberation  of  the 
two  residues.  The  latter  react,  by  gain  or  loss  of  hydrogen,  to 
yield  either  a  saturated  or  an  ethylenic  hydrocarbon.  When  the 
residues  are  of  a  certain  degree  of  complexity,  they  are  further 
decomposed  into  simpler  substances;  this  occurs  with  the  butyl, 
iso  amyl,  isobutyl,  and  heavier  groups.  The  composition  of  the 
gaseous  products  obtained  varies  with  small  increments  of  tem¬ 
perature,  a  rise  of  20°  to  30°  being  sufficient  to  bring  about  a  marked 
change.  H.  J.  E. 

Diacetylacetone.  John  Norman  Collie  and  Amy  Ada 
Beatrice  Reilly  (T,,  1922,  121,  1984—1987). 

Solubility  of  Dextrose  in  Water.  R.  F.  Jackson  and  Clara 
G.  Silsbee  (U.S.  Bureau  of  Standards,  Sci.  Papers,  1922,  No.  437, 
715 — 724). — The  equilibria  in  the  system  dextrose-water  have  been 
determined.  At  temperatures  below  90°,  three  solid  phases  are 
capable  of  existence,  namely,  ice,  a-dextrose  monohydrate,  and 
anhydrous  a-dextrose.  The  freezing-point  curve  was  computed 
from  the  data  of  Roth  and  of  Abegg.  The  cryohydric  point, 
determined  graphically,  lies  at  —5*3°  (31*75%  dextrose).  The 
solid  phase,  a-dextrose  monohydrate,  which  occurs  in  lustrous 
plates,  is  stable  between  — 5*3°  and  50°.  Its  solubility  shows  a 
very  high  temperature  coefficient.  Thus,  at  0*5°,  100  parts  of 
water  dissolve  54-32  parts ;  at  50°,  243-76  parts  of  dextrose.  The 
observed  m.  p.,  80 — 90°,  although  located  far  from  the  extrapolated 
solubility  curve,  is  shown  to  be  compatible  with  the  measurements, 
on  the  theory  that  (3-dextrose  is  present  in  the  saturated  solution 
and  absent  during  am.  p.  determination.  Above  the  transition 
point,  50°,  the  anhydrous  form  becomes  stable.  The  solubility 
measurements  of  this  phase  in  the  metastable  state  were  continued 
down  to  28°.  Chemical  Abstracts. 

Carbohydrate-sulphates.  IV.  Heinz  Ohle  (Biochem.  Z ., 
1922,  131,  601 — 610). — By  the  action  of  chlorosulphonic  acid  in 
chloroform  at  —-10°  on  dextrose  in  pyridine  and  subsequent 
acetylation,  the  crystalline  sodium  salt  of  tetra-acetyldextrose- ^-mono- 
sulphate  is  obtained.  It  has  m.  p.  137°  (decomp.)  and  [a]D  +12*45° 
in  water.  The  pyridine  salt  has  [a]D  +11-71°  and  m.  p.  158 — 160°. 
On  hydrolysis  with  baryta,  dextrose- £-monosulphate  is  isolated  as 
the  brucine  salt,  m.  p.  184°,  and  [a]D  initially  -4-07°,  and  after 
twelve  hours  —6*28°.  Tetra-acetyldextrose  on  sulphonation  gave 
the  pyridine  salt  of  tetra-acetyldextrose- <x-monosulphate,  m.  p.  127°, 
[«]d  —4-65°  in  water.  The  sodium  salt  has  m.  p.  149 — 151°  and 
[a]D  — 6-23°  in  water.  By  the  action  of  silver  sulphate  on  aceto- 
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bromoglucose  in  pyridine  solution,  a  substance  is  obtained  of  doubt¬ 
ful  constitution.  It  has  m.  p.  143 — 144°  and  [a]D  —13-99°  in 
chloroform,  and  loses  the  whole  of  its  sulphur  as  sulphate  instantly 
on  treatment  with  baryta.  The  sodium  salt  of  triacetyl  $-metliyl- 
glucoside-monosulphate  has  m.  p.  141 — 142°  and  [a]j>  —  5T°  in  water, 
and  on  hydrolysis  with  baryta  gave  fi-methylglucoside  monosulphate. 
The  brucine  salt  has  m.  p.  136 — 155°  and  [a]D  “32-5°  in  water. 

h;  k. 

The  Constitution  of  Acetone  Derivatives  of  Glucose  and 
Fructose.  James  Colquhoun  Irvine  and  Jocelyn  Patterson 
(T.,  1922,  121,  2146 — 2161). 

y-Methylfructoside.  Robert  Charles  Menzies  (T.,  1922, 
121,  2238—2247). 

Phosphoric  Esters  of  some  Substituted  Glucoses  and 
their  Rate  of  Hydrolysis.  P.  A.  Levene  and  G.  M.  Meyer 
[with  I.  Weber]  (J.  Biol.  Chem .,  1922,  53,  431 — 435). — In  previous 
papers  on  this  subject  (A.,  1920,  i,  712;  1921,  i,  845),  incorrect 
positions  were  assigned  to  certain  groups  in  two  of  the  esters. 
The  substances  described  as  phosphoric  ester  of  £-benzoyl-ap-mono- 
acetoneglucose  and  ^-phosphoric  esters  of  a-,  (3-,  y-,  €-diacetone- 
glucose  were,  in  reality,  the  e-  or  ^-phosphoric  ester  of  y-benzoyl- 
ap-acetoneglucose  and  the  y-phosphoric  esters  of  a-,  (3-,  c~,  £-di- 
acetoneglucose,  respectively.  When  these  corrections  are  made,  it 
appears  that  the  more  resistant  esters  are  those  with  the  phosphoric 
acid  group  in  the  e-  or  f-  (probably  the  latter)  position.  Benzylidene - 
monoacetone  glucose ,  m.  p.  141 — 142°,  [a]'g  +22°,  was  prepared 
from  monoacetoneglucose.  With  phosphoryl  chloride,  it  gave 
the  £- phosphoric  ester  of  ^-monoacetoneglucose ,  isolated  in  the  form 
of  its  amorphous  barium  salt.  The  hydrolysis  constant  of  this 
was  17  X  10“3.  The  abnormal  results  previously  obtained  with  the 
[3-phosphoric  ester  of  ye£-trimethyl  methyl  glucoside  are  now 
attributed  to  admixture  with  the  ^-phosphoric  ester  of  pye-tri- 
methyl  methyl  glucoside.  E.  S. 

Sulphuric  Esters  of  some  Substituted  Glucoses  and  their 
Rates  of  Hydrolysis.  P.  A.  Levene  and  G.  M.  Meyer  [with 
I.  Weber]  (J.  Biol.  Chem.,  1922,  53,  437- — 440). — The  y-sulphuric 
ester  of  a-,  P-,  €-,  4-diacetoneglucose,  isolated  in  the  form  of  its 
amorphous  barium  salt,  was  obtained  by  the  action  of  sulphuryl 
chloride  on  diacetoneglucose.  The  e-  or  £- sulphuric  ester  of 
ap-monoacetoneglucose  was  similarly  obtained  from  y-benzoyl 
ap-monoacetoneglucose.  These  substances  gave  hydrolysis  con¬ 
stants  of  60xl0~3  and  40xl0-3,  respectively.  E.  S. 

Methylation  of  Xylose.  Albert  Carruthers  and  Edmund 
Langley  Hirst  (T.,  1922,  121,  2299 — 2308). 

A  New  Depolymerisation  Product  of  Starch.  Am£  Pictet 
and  R.  Jahn  (Helv.  Chim.  Acta ,  1922,  5,  640—644). — By  heating 
potato  starch  in  glycerol  at  200 — 210°,  distilling  off  the  glycerol 
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under  reduced  pressure  at  the  same  temperature,  and  purifying 
the  residue  by  dissolving  in  water  and  precipitating  by  means  of 
alcohol,  a  new  decomposition  product  of  starch  was  obtained 
having  the  formula  (C6H10O5)3.  It  forms  a  white,  amorphous, 
slightly  hygroscopic  powder,  [a]D  in  water  +162-2°.  It  does  not 
give  a  coloration  with  iodine,  and  is  identical  neither  with  Pring- 
sheim’s  triamylose  or  fsotriamylose  (A.,  1913,  i,  1156)  nor  with 
Karrer’s  +hexamylose  (this  vol.,  i,  435),  which  may  be  identical 
with  triamylose.  It  does  not  reduce  Fehling’s  solution  at  the 
boiling  temperature,  and  when  hydrolysed  with  hot  dilute  sulphuric 
acid  gives  dextrose.  It  forms  a  nona-acetyl  derivative, 
[C6H705(Ac)3]3,  m.  p.  153 — 154°.  The  name  trihexosan  is  proposed 
provisionally.  The  existence  of  the  compound  confirms  the 
presence  in  the  starch  molecule  of  CGH10O5  units  combined  in 
groups  of  three,  and  cannot  be  reconciled  with  the  idea  that  starch 
is  a  polymeride  of  an  anhydride  of  maltose.  E.  H.  It. 

Preparation  and  Properties  of  Cellulose  Solutions.  P. 

Waentig  (Papierfabr.,  1922,  20,  359 — 361 ;  from  Chem.  Zentr., 
1922,  ii,  1063 — 1064). — Viscose  solutions,  suitably  prepared,  do 
not  change  so  quickly  as  copper  solutions.  Cellulose,  artificially 
prepared,  is  very  sensitive  to  time,  temperature,  and  method  of 
bleaching,  and  to  treatment  with  acids  and  alkalis.  Heating  with 
dilute  alkaline  solutions  increases  the  viscosity  of  viscose  solution. 
The  changes  in  viscosity  are  conditioned  by  colloidal  as  well  as 
by  chemical  changes.  It  may  be  assumed  that  there  is  a  difference 
in  constitution  between  cotton  and  artificial  cellulose,  the  latter 
probably  consisting  of  molecular  aggregates  of  differing  sizes. 
Treatment  with  boiling  dilute  alkaline  solutions  results  in  a 
simplification  of  larger  aggregates  and  a  solution  of  smaller 
aggregates.  G.  W.  R. 

Reactions  of  Cellulose  with  Sodium  Chloride  and  other 
Neutral  Salt  Solutions.  I.  Preliminary  Survey.  Helen 
Masters  (T.,  1922,  121,  2026—2034). 

Cellulose.  VII.  Cellulose  Copper  Compounds.  Kurt 
Hess  and  Ernst  Messmer  [in  part  with  Frl.  E.  Jagla]  ( Ber ., 
1922,  55,  [R],  2432 — 2443). — It  has  been  pointed  out  previously 
(A.,  1921,  i,  401)  that  the  enhanced  specific  rotation  of  cellulose 
in  ammoniacal  copper  hydroxide  solutions  is  probably  due  to  the 
formation  of  a  complex  copper  compound.  Measurements  are 
now  recorded  of  the  specific  rotations  of  such  solutions  with  increas¬ 
ing  concentration  of  copper  and  constant  concentration  of  cellulose, 
and  conversely  with  increasing  cellulose  and  constant  copper 
content.  The  concentration  of  ammonia,  which  within  wide 
limits  does  not  affect  the  specific  rotation  appreciably,  was  kept 
uniform  throughout.  The  results,  particularly  in  the  case  of  the 
first  series  of  measurements,  are  in  harmony  with  the  hypothesis 
of  the  union  of  the  molecules  C12H20O10  and  Cu(OH)a.  Similar 
experiments  are  recorded  with  the  biose  anhydride,  obtained  from 
cellulose  by  means  of  acetyl  chloride  and  hydrogen  chloride,  which 
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in  Scliweizer’s  reagent  has  a  specific  rotation  of  the  same  order 
as  cellulose.  Apparently,  on  account  of  dissociation,  the  results 
are  not  easy  to  interpret;  this  suggestion  is  supported  by  the 
observed  influence  of  sodium  hydroxide  on  the  specific  rotation  of 
the  solutions. 

Indications  of  the  nature  of  the  copper  complex  are  found  in 
the  observation  that  the  blue  zone  wanders  towards  the  anode 
when  a  solution  of  the  biose  anhydride  in  Schweizer’s  reagent  is 
subjected  to  electrolysis  in  the  presence  of  sodium  hydroxide, 
whereas,  in  the  absence  of  the  latter  the  copper  wanders  towards 
the  cathode.  Cathodic  copper  thus  appears  to  be  displaced  into 
the  anion  by  sodium  hydroxide  (similar  results  are  recorded  with 
solutions  of  glycerol  and  mannitol),  and,  in  addition,  the  dissociation 
of  the  sodium  copper  salt  is  depressed  by  the  excess  of  alkali.  This 
is  in  complete  harmony  with  the  observation  that  a  copper-biose 
anhydride  solution  gives  a  precipitate  when  treated  with  an  excess 
of  sodium  hydroxide  which  contains  copper,  sodium,  and  carbon 
in  the  atomic  ratio  1  :  2  :  12. 

Similar  experiments  with  cellulose  show  that  the  specific  rotations 
of  solutions  of  the  latter  in  Schweizer’s  reagent  are  increased  in 
a  similar  manner  by  the  addition  of  sodium  hydroxide,  that  copper 
is  displaced  from  the  kation  to  anion  by  the  addition  of  the  alkali, 
and  that  a  compound  containing  copper,  sodium,  and  carbon  in 
the  atomic  ratio  1  :  2  :  12  is  also  formed. 

The  capacity  of  the  biose  anhydride  for  combining  with  copper 
in  solution  is  not  exhausted  when  the  substances  are  present  in 
the  proportion  lCu  :  lC12H20O10.  H.  W. 

The  Reduction  of  Lignin  and  of  Carbohydrates  with 
Hydrogen  Iodide  and  Phosphorus.  It.  Willstatter  and 
L.  Kalb  ( Ber .,  1922,  55,  [ B] ,  2637 — 2652). — The  behaviour  of 
lignin  towards  hydrogen  iodide  and  phosphorus  is  so  closely  similar 
to  that  of  carbohydrates  that  the  substances  must  be  considered 
as  nearly  related  in  constitution.  The  formulae  for  lignin  proposed 
by  Cross  and  Bevan  and  subsequently  by  Klason,  which  involve 
a  relationship  to  aromatic  substances,  appear  therefore  to  be 
improbable,  whereas  the  authors’  views  in  their  more  important 
features  coincide  with  those  of  Fuchs  (A.,  1921,  i,  309)  and  Jonas 
(A.,  1921,  ii,  554). 

The  lignin  is  obtained  from  pine  and  red  beech,  respectively, 
by  treatment  with  hydrochloric  acid  (d  1*21),  in  accordance  with 
the  method  of  Willstatter  and  Zechmeister  (A.,  1913,  i,  955).  It 
is  converted  by  boiling  hydriodic  acid  ( d  T96)  and  red  phosphorus 
into  a  granular  product  which  contains  iodine ;  dehalogenation 
can  only  be  effected  incompletely  with  zinc  dust  in  boiling  glacial 
acetic  acid  solution.  The  final  material  is  a  pale  grey  or  yellow 
resin;  it  is  not  homogeneous,  and  appears  to  consist  mainly  of 
two  substances  of  faintly  acidic  character.  A  more  promising 
material  is  obtained  by  treating  lignin  under  pressure  at  about 
250°  with  red  phosphorus  and  hydriodic  acid  ( d  1-7);  the  products 
from  pine  and  red  beech  lignins  resemble  one  another  closely,  but 
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differ  in  the  relative  quantities  of  their  constituents.  The  portion 
of  the  product  which  does  not  dissolve  in  ether  is  a  pale  grey,  non- 
homogeneous  mass,  which  melts  at  a  very  high  temperature  with 
decomposition  and  distillation  of  difficultly- volatile  oils.  The 
portion  which  dissolves  in  ether  is  separated  by  treatment  with 
alkali  into  an  acidic  material  (C= 76*50%,  H= 10-39%),  an  almost 
colourless,  brittle  resin,  and  a  mixture  of  hydrocarbons.  The 
latter  is  separated  by  successive  treatment  with  acetone  and  glacial 
acetic  acid  into  a  solid  and  a  liquid  portion  both  of  which  are  free 
from  oxygen.  The  composition  of  the  mixture  approximates  to 
a  mean  value  which  corresponds  with  the  formula  CH1<6;  the 
liquid  portion  is  somewhat  richer,  the  solid  portion  somewhat 
poorer  in  hydrogen.  The  liquid  hydrocarbons  have  d  0-9 — 1-0 
for  the  fractions  of  lowest  and  highest  boiling  point.  The  lowest 
observed  molecular  weight  is  167,  the  highest  842  (for  the  solid 
portion).  The  two  mixtures  are  an  interrelated  analogous  (not 
homologous)  series  the  properties  of  which  are  reminiscent  of  that  of 
hydroaromatic  hydrocarbons. 

The  four  different  fractions  thus  obtained  have  been  separately 
subjected  to  further  treatment  with  hydriodic  acid  and  phosphorus. 
The  purified  residue,  which  is  insoluble  in  ether,  is  almost  com¬ 
pletely  converted  into  the  mixture  of  solid  hydrocarbons.  The 
acid  substance  yields  mainly  solid  together  with  some  liquid  hydro¬ 
carbons,  the  approximate  ratio  being  3:1.  The  liquid  and  solid 
hydrocarbon  mixtures  are  practically  unaffected. 

[With  G.  von  Miller.]— Hexitol,  dextrose,  xylose,  and  cellulose 
yield  mixtures  similar  to  those  derived  from  lignin  when  treated 
with  hydriodic  acid  and  phosphorus  under  exactly  similar  conditions. 
The  analogy  extends  to  the  production  of  the  feebly  acidic  material 
and  a  product  which  is  insoluble  in  all  media.  Xylose  and  cellulose 
yield  larger  proportions  of  compounds  of  high  molecular  weight 
than  do  dextrose  and  hexitol.  These  are  also  obtained  in  quantity 
from  the  humus-like  material  prepared  by  treating  dextrose  wTith 
hydrochloric  acid.  The  known  convertibility  of  hexitol  into 
n-hexyl  iodide  suggests  the  possibility  that  the  haloid  is  an  inter¬ 
mediate  product  in  the  change ;  this  cannot,  however,  be  the  case, 
since  it  does  not  give  a  mixture  of  hydrocarbons  under  the  experi¬ 
mental  conditions  actually  used.  It  appears  more  probable  that 
the  intermediate  compound  is  a  derivative  of  furan  or  a  di-olefine. 

H.  W. 

Catalytic  Synthesis  of  Hexamethylenetetramine.  Law¬ 
rence  E.  Rombaut  and  Julius  A.  Nieuwland  (J.  Amer.  Chem. 
Soc .,  1922,  44,  2061). — Hexamethylenetetramine  is  formed  in  small 
amount  when  a  mixture  of  carbon  monoxide,  hydrogen,  and 
ammonia  at  the  atmospheric  pressure  is  passed  over  a  mixture  of 
equal  parts  of  reduced,  finely-divided  nickel  and  very  pure  di- 
atomaceous  earth  heated  to  250 — 280°.  A  trace  of  ammonium 
cyanide  and  a  relatively  large  quantity  of  ammonium  carbonate 
are  also  produced,  the  latter  undoubtedly  resulting  from  the 
reaction,  2CO  — >  C  +  C02,  since  a  deposition  of  carbon  is  noticed 
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in  the  reaction  chamber.  Reaction  does  not  occur  when  the  nickel 
catalyst  is  replaced  by  platinised  asbestos.  The  effectiveness  of 
a  catalyst  in  this  synthesis  undoubtedly  depends  on  its  ability 
to  form  an  unstable  carbonyl.  H.  W. 

Preparation  of  Hexamethylenetetramine  Derivatives. 

J.  D.  Riedel,  Akt.-Ges  (D.R.-P.  346383 ;  from  Chem.  Zentr ., 
1922,  ii,  1081). — Ethylene  halogenhydrins  are  allowed  to  act,  with 
or  without  solvents,  on  hexamethylenetetramine.  The  additive 
compound  of  hexamethylenetetramine  and  ethylene  chlorohydrin 
forms  crystals,  m.  p.  135°  (decomp.).  The  additive  compound  of 
hexamethylenetetramine  with  ethylene  iodohydrin  forms  rod-like 
prisms,  m.  p.  149°  (decomp.).  G.  W.  R. 

Preparation  of  Additive  Products  of  Hexamethylene¬ 
tetramine  with  Esters  of  Monohalogen  Fatty  Acids.  J.  D. 

Riedel,  Akt.-Ges  (D.R.-P.  346462;  from  Chem.  Zentr .,  1922, 
ii,  1081;  cf.  A.,  1921,  i,  774). — Hexamethylenetetramine  is 
allowed  to  act  on  monobromoacetic  esters  of  alcohols  or  phenols 
which  are  insoluble  or  slightly  soluble  in  water.  The  additive 
compound  of  bomyl  bromoacetate  and  hexamethylenetetramine 
is  a  white,  crystalline  powder  from  which  bomeol  separates 
gradually  on  warming  with  water.  The  additive  compound  of 
thymyl  bromoacetate  (from  thymol,  bromoacetic  acid,  and  phos- 
phoryl  chloride,  a  yellow,  heavy  oil,  b.  p.  153 — 157°/4  mm.) 
and  hexamethylenetetramine  forms  colourless  needles,  m.  p. 
155 — 157°.  Thymol  is  liberated  on  warming  the  aqueous  solution. 
At  body  temperature,  these  compounds  break  up  into  the  alcohol 
or  phenol  and  the  antiseptic  additive  compound  of  bromoacetic 
acid  and  hexamethylenetetramine.  G.  W.  R. 

Preparation  of  Amino-alcohols.  Paul  Karrer  (D.R.-P. 
347377;  from  Chem.  Zentr.,  1922,  ii,  1137 — 1138). — Ethyl  a-acetyl- 
amino-y-methylvalerate,  CHMe2,CH2*CH(NHAc)*C02Et,  mixed 
with  ethyl  alcohol,  is  allowed  to  act  on  metallic  sodium  with 
occasional  heating.  After  heating  for  two  to  three  hours  and 
adding  ethyl  alcohol,  water  is  added  and  the  alcohol  distilled 
off.  On  extraction  with  ether,  p-amino-S-methylamyl  alcohol, 
CHMe2*CH2*OH(NH2)'CH2*OH,  is  obtained  as  a  colourless  oil  of 
basic  odour,  b.  p.  194°.  It  forms  crystalline  salts  with  acids,  for 
example,  the  hydrosulphate  or  hydrochloride,  m.  p.  148 — 150°. 
An  optically  active  (laevorotatory)  p-amino-8-methylamyl  alcohol 
may  be  obtained  by  starting  from  optically  active  leucine. 
fi-Amino-y-phenylpropyl  alcohol,  CH2Ph,CH(NH2)'CH2*OH,  prepared 
from  the  ethyl  ester  of  acetyl  phenyl  alanine,  is  a  viscid  oil  with 
basic  odour  having  b.  p.  150 — 160°  in  a  vacuum.  It  forms  crystal¬ 
line  salts  with  acids;  the  hydrochloride  has  m.  p.  128°.  By  acetyl 
ation  of  the  products  of  hydrolysis  of  casein  and  subsequent  reduc 
tion  with  sodium  and  ethyl  alcohol,  a  mixture  of  amino- alcohols 
is  obtained  having  b.  p.  50 — 240°/16  mm.  By  fractionation,  the 
following  may  be  obtained.  Up  to  175°/16  mm.,  colamine,  alaninol, 
etc.;  105—190°  [?  175 — 190°]/16  mm.,  valine  alcohol,  leucine 
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alcohol,  phenylalanine  alcohol;  and  a  fraction  distilling  over  at 
190 — 235° /1 6  mm.  The  products  have  therapeutic  uses  and  serve 
as  intermediate  products.  G.  W.  R. 

Preparation  of  Cystine.  Carl  L.  A.  Schmidt  ( Proc .  soc.  exp. 
biol.  med .,  1921,  19,  50 — 52;  from  Chem.  Zenlr.,  1922,  i,  1277). — 
Human  hair,  or  wool,  from  which  fat  has  been  extracted,  is  hydro¬ 
lysed  with  twice  its  weight  of  concentrated  hydrochloric  acid 
until  the  biuret  reaction  has  almost  or  completely  disappeared. 
This  takes  place  in  approximately  twelve  hours,  longer  heating 
being  undesirable.  The  greater  part  of  the  liquid  is  then  distilled 
off  in  a  vacuum  at  60 — 70°.  Water  is  added  up  to  the  original 
volume  and  a  thick  suspension  of  calcium  hydroxide  is  added, 
avoiding  rise  in  temperature,  until  a  chocolate- brown  colour  is 
obtained.  After  filtering  and  washing  with  water,  the  filtrate, 
which  should  be  clear  and  of  light  brown  colour,  is  partly  neutralised 
with  hydrochloric  acid  and  finally  acidified  with  acetic  acid.  On 
keeping  in  an  ice-chest,  cystine  separates.  It  is  purified  by  dis¬ 
solving  in  the  least  possible  quantity  of  5%  hydrochloric  acid, 
decolorising  with  animal  charcoal,  and  again  precipitating  by  the 
addition  of  sodium  acetate  until  the  liquid  is  no  longer  acid  to 
Congo -red.  After  filtering  and  washing  with  water  until  tyrosine 
is  completely  removed,  a  yield  of  cystine  amounting  to  6*3%  is 
obtained.  G.  W.  R. 

Preparation  of  Carbamide.  Badisciie  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  301279;  Brit.  Pat.  145060;  from  Chem.  Zentr ., 
1922,  ii,  1135 — 1136). — Carbon  dioxide  and  ammonia  are  heated 
together  under  pressure  and  the  product  is  maintained  at  the 
necessary  temperature  sufficiently  long  for  the  ammonium  carb¬ 
amate  to  be  changed  into  carbamide  (for  example,  two  hours  at 
135°).  The  mixture  of  carbon  dioxide  and  ammonia  disengaged 
on  removal  of  the  product  from  the  autoclave  is  again  led  back 
into  the  autoclave  under  pressure,  whilst  the  carbamide  is  obtained 
free  from  ammonium  salts.  G.  W.  R. 

The  Constitution  of  Carbamides.  XIV.  The  Decomposi¬ 
tion  of  Urea  by  Sodium  Hypobromite  in  Alkaline  Solution, 
and  an  Improved  Procedure  for  the  Estimation  of  Urea  by 
this  Means.  Emil  Alphonse  Werner  (T.,  1922,  121,  2318 — 
2325). 

Preparation  of  Bromodialkylacetylcarb amides.  Farben- 
fabriken  vorm.  Friedrich  Bayer  &  Co.  (D.R.-P.  347609 ;  Swiss 
Pat.  92296;  from  Chem.  Zentr. ,  1922,  ii,  1111 — 1112). — Dialkyl- 
malonuric  acids  of  the  general  formula  C02H‘CR2,CO,NFI4CO*NH2 
(R=alkyl)  are  treated  with  bromine  with  or  without  addition  of 
solvents,  or  diluents,  or  bromine  carriers.  The  reaction  proceeds 
at  100°  with  elimination  of  carbon  dioxide.  For  example,  diethyl- 
malonuric  acid  is  heated  with  an  equal  weight  of  bromine  and 
some  aluminium  chloride  at  100°  under  a  reflux  apparatus  until 
the  evolution  of  hydrogen  bromide  and  carbon  dioxide  is  completed. 


ORGANIC  CHEMISTRY. 


i.  993 


From  the  residue,  bromo-a-ethylbutylcarbawiide ,  m.  p.  118 — 120°,  is 
obtained  with  80 — 85%  of  the  theoretical  yield.  G.  W.  Pw 

Preparation  of  Carbamide  from  Cyanamide.  Farbwerke 
vorm.  Meister,  Lucius,  &  Pruning  (D.R.-P.  301278;  from 
Chem.  Zentr 1922,  ii,  1135). — Cyanamide  is  warmed  in  acid  solution 
with  the  sediment,  consisting  of  ferrosoferric  oxide,  obtained  from 
the  reduction  of  nitro-compounds  by  iron.  For  example,  cyan¬ 
amide  solution  acidified  with  sulphuric  acid  is  warmed  at  80°  and 
a  paste  containing  83%  of  ferrosoferric  oxide  is  added  with  shaking. 
The  transformation  to  carbamide  is  complete  in  one  hour.  In 
acid  solution  no  dicyandiamide  is  formed  ;  neither,  in  dilute  solution, 
does  the  cyanamide  combine  with  the  sulphuric  acid.  A  smaller 
amount  of  catalyst  is  needed  than  where  ferric  oxide  or  ferric 
hydroxide  is  used.  G.  W.  R. 

Quantitative  Reduction  by  Hydriodic  Acid  of  Halogenated 
Malonyl  Derivatives.  II.  The  s.-Tetra-substituted  Amides 
of  Bromo-  and  Chloro-malonic  Acid.  Ralph  Winton  West 
(T.,  1922,  121,  2196 — 2202). 

The  Oxime  of  Mesoxamide  (isoNitrosomalonamide)  and 
some  Allied  Compounds.  IV.  The  Ethers  of  isoNitroso- 
malonanilide,  isoNitrosomalondimethylamide,  and  iso - 
Nitrosomalondibenzylamide.  Arthur  Geoffrey  Rendall 
and  Martha  Annie  Wiiiteley  (T.,  1922,  121,  2110 — 2119). 


Iron  as  Photochemical  Catalyst.  I.  The  Decomposition 
of  Potassium  Ferrocyanide  in  Daylight.  Oskar  Baudiscii 
and  Lawrence  W.  Bass  (Ber.f  1922,  55,  [B],  2698 — 2706). — A  pale 
yellow,  alkaline  solution  of  potassium  ferrocyanide  in  water  speedily 
becomes  lemon-yellowT  in  colour  when  exposed  to  direct  sunlight 
in  the  complete  absence  of  oxygen,  but  reverts  to  its  original  tint 
when  placed  in  the  dark.  After  some  time,  colourless  crystals 
of  ferrous  hydroxide  separate  in  very  small  amount;  these  do 
not  redissolve  when  the  mixture  is  removed  from  the  light.  The 
change  in  colour  is  not  therefore  due  to  the  formation  of  a  peroxo- 
compound  as  supposed  previously  (A.,  1921,  ii,  337).  In  the 
presence  of  air,  the  initial  intensety  yellow  coloration  is  succeeded 
by  a  brown  turbidity  and  ultimate  separation  of  ferric  hydroxide. 
The  first  part  of  the  change  in  the  absence  of  air  is  accompanied 
by  a  reversible  development  of  alkalinity  in  the  solution  and  at 
this  stage  the  presence  of  active  oxygen  (which  is  formed  later) 
cannot  be  detected.  The  two  processes  are  considered  to  occur 


in  accordance  with  the  schemes  (1) 


NC-H1K-OH 

'(NC).K. 


!(NC), 


+HaO+light 
- ^ 


,  /tt\  fu.  NCH 1K-OH  H„o  fv  OH, 
and  (II)  [Fe(NC)JK3  [Fe(NC)JK 


HCN+KOH.  Confirmation  of  this  hypothesis  is  found  in  the 
observation  that  an  intensely  blue  colour  is  developed  when  nearly 
colourless,  oxygen-free  solutions  of  potassium  ferrocyanide  and 


nitrosobenzene  are  exposed  in  a  vacuum  to  sunlight,  [Fe(NC)6]K4+ 
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PhNO 


Fe 


Ph-NO' 

(CN)5 


Kg+KCN.  The  primary  production  of  a 
pentacyano- compound  is  also  established  by  the  formation  of  potass¬ 


ium  pentacyanoperoxoferroate, 


(NC)bJ**’ 


The  subsequent 


photochemical  decomposition  of  the  pentacyano -compound  has  not 
been  studied  in  detail,  but  appears  to  proceed  in  a  somewhat  complex 
manner  since  sodium  pentacyanoaquoferroate  in  almost  complete 
absence  of  oxygen  is  rapidly  and  completely  converted  by  light  energy 
into  ionised  substances.  Freshly  prepared  aqueous  solutions  of 
sodium  pentacyanoaquoferroate  are  alkaline  in  reaction  and  contain 
active  oxygen  shortly  after  their  exposure  to  the  air,  even  in  the 
absence  of  light. 

The  experiments  just  described  have  caused  the  author  to  modify 

ferrous  hydroxide  per- 
OH 

(OH)  ’  the  group’  °2H> 


his  views  somewhat  as  to  the  nature  of 

r  r\  tj 

oxide  which  is  now  formulated, 


>2 

to 


_  6(0H2)5 

co-ordinately  united  to  the  iron  ion  is  able 
02  and  H,  that  is,  active  molecular  oxygen  and  atomic  hydrogen, 
thus  explaining  its  simultaneous  behaviour  as  oxidising  and  reducing 
agent.  H.  W. 


decompose  into 


Mechanism  of  Reaction  of  Aliphatic  Diazocompounds. 

E.  Oliveri-MandalA  ( Gazzetta ,  1922,  52,  ii,  103 — 111). — The  author 
discusses  the  formation  of  heterocyclic  rings  by  the  addition  of 
diazo- derivatives  of  aliphatic  hydrocarbons  to  unsaturated  com¬ 
pounds,  and  the  reaction  of  these  diazo-derivatives  with  compounds 
of  even  slight  acid  properties,  RH+CH2N2— CH3R+N2.  These  two 
reactions  are  regarded  as  essentially  similar  in  character,  and  the 
conclusion  is  drawn  that  diazo-hydrocarbons  are  capable  of  causing 
intramolecular  transformations  as  a  result  of  processes  of  addition 
and  elimination  occurring  at  unsaturated  linkings.  It  is,  therefore, 
not  considered  possible  to  draw  accurate  conclusions  concerning 
the  structures  of  compounds  from  those  of  the  alkyl  derivatives 
obtained  on  etherification  by  means  of  diazo-derivatives  of  aliphatic 
hydrocarbons.  T.  H.  P. 

Organic  Compounds  of  Arsenic.  VIII.  Action  of 
Cyanogen  Bromide  on  Tertiary  Arsines.  Wilhelm  Stein  - 
kopf,  Hans  Donat,  and  Paul  Jaeger  (Rer.,  1922,  55,  [R],  2597— 
2614;  cf.  this  vol.,  i,  118,  and  previous  abstracts).- — In  contrast 
to  tertiary  amines,  tertiary  arsines,  even  when  they  contain  two 
or  three  phenyl  groups,  combine  with  cyanogen  bromide  to  form 
arsine  bromocyanides  which  are  readily  hydrolysed  but  otherwise 
are  relatively  stable  and  suffer  fission  only  at  an  elevated  tem¬ 
perature.  Triphenyiarsine  bromocyanide  is  decomposed  thereby 
mainly  into  its  components.  All  bromocyanides  of  aliphatic  or 
aliphatic -aromatic  substituted  arsines  lose  alkyl  bromide  and  give 
cacodyl  cyanides.  Loss  of  methyl  precedes  that  of  ethyl,  n -  propyl, 
or  phenyl,  that  of  ethyl  takes  place  before  isobutyl  and  phenyl, 
whereas  elimination  of  ethyl  and  w-propyl  occurs  with  about  equal 
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readiness.  The  firmness  of  the  attachment  of  hydrocarbon  residues 
to  arsenic  and  to  carbon  is  therefore  not  the  same,  at  any  rate  as 
far  as  the  unsymmetrical  pinacones  are  concerned  (cf.  Meerwein, 
A.,  1920,  i,  2).  cycZoPentamethylarsine  derivatives  yield  bromo- 
cyanides  which  decompose  in  a  complex  manner,  without,  however, 
giving  evidence  of  the  rupture  of  the  arsenic  ring  such  as  is  evidenced 
by  A-phenylpiperidine ;  the  cycfopentamethylene-arsenic  ring  is 
therefore  more  stable  towards  cyanogen  bromide  than  the  piperidine 
ring.  The  greater  stability  of  the  bromocyanides  of  the  arsines 
as  compared  with  the  amines  depends  on  the  more  metallic  and 
positive  character  of  the  arsenic  atom.  The  introduction  of 
strongiy  negative  groups  into  the  molecule  of  the  arsine  (trinitro- 
triphenylarsine)  deprives  the  latter  of  its  ability  to  unite  with 
cyanogen  bromide. 

Diphenylethylarsine ,  AsPh2Et,  b.  p.  162 — 163°/10  mm.,  pre¬ 
pared  by  the  action  of  magnesium  ethyl  bromide  on  diphenyl- 
chloroarsine  in  ethereal  solution,  is  converted  by  cyanogen  bromide 
in  the  presence  of  light  petroleum  into  diphenylethylarsine  bromo- 
cyanide ,  AsPh2EtBr*CN,  m.  p.  75°,  which  is  decomposed  when 
heated  into  ethyl  bromide  and  diphenylcyanoarsine,  b.  p.  207 — 
209°/23  mm.,  m.  p.  31*5°.  Diphenylethylarsine  hydroxybromide , 
m.  p.  97*5°,  is  prepared  from  diphenylethylarsine  and  cyanogen 
bromide  in  ethereal  solution ;  the  corresponding  picrate , 
AsPh2Et(0H)*0#C6H2(N02)3,  crystallises  in  lemon-yellow  leaflets, 
m.  p.  116°. 

Ethyldi-n-propylarsine,  a  highly  refractive  liquid,  b.  p.  60 — 
64° /l 4  mm.,  prepared  from  ethyldichloro arsine  and  magnesium 
w-propyl  bromide  in  ethereal  solution,  gives  ethyldi-n-propylarsine 
bromocyanide,  a  granular  substance  which  is  unusually  sensitive 
towards  moisture.  It  is  decomposed  by  heat  into  a  mixture  of 
ethyl  bromide  (about  25%)  and  propyl  bromide  (about  75%)  and 
of  eihyl-n-propylcyanoarsine  and  di-n-propylcyanoarsine  (a  little 
of  the  original  material  remains  undecomposed  and  is  identified 
as  meihyletJiyldi-n-propylarsonium  iodide ,  m.  p.  175°).  Ethyldi- 
n-propylarsine  hydroxybromide  is  too  hygroscopic  to  permit  of  its 
isolation,  but  its  formation  (in  the  manner  described  for  the  corre¬ 
sponding  diphenylethyl  compound)  is  established  by  the  isolation 
of  the  corresponding  picrate,  a  yellow,  crystalline  powder,  m.  p. 
85-5°. 

Ethyldiisobutylarsine,  from  ethyldichloroarsine  and  magnesium 
isobutyl  bromide,  is  a  colourless,  highly  refractive  liquid,  b.  p. 
86°/16  mm.,  which  is  transformed  in  the  usual  manner  into  ethyldi- 
iso butylarsine  bromocyanide ,  m.  p.  69°,  and  ethyldiisobutylarsine 
hydroxy -bromide,  which  could  not  be  caused  to  crystallise  (the  corre¬ 
sponding  hydroxy -picrate  crystallises  in  slender,  yellow  needles, 
m.  p.  82°).  The  bromocyanide  is  decomposed  by  heat  into  ethyl 
bromide  and  diisobutylcyanoarsine,  b.  p.  116°/16  mm.  Phenyl- 
methylethylarsine ,  b.  p.  93 — 99°/ll  mm.,  prepared  from  phenyl- 
methylchloroarsine  and  magnesium  ethyl  bromide,  gives  phenyl - 
methylethylarsine  bromocyanide ,  which  could  not  be  caused  to. 
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solidify,  and  phenylmethylethylarsine  hydroxy -bromide,  a  colourless, 
microcrystalline  mass,  m.  p.  83°  (hydroxy -pi crate,  a  pale  yellow, 
crystalline  powder,  m.  p.  113*5°).  Fission  of  the  cyanide  gives 
rise  to  methyl  bromide  and  phenylethylcyanoarsine,  a  colourless 
liquid,  b.  p.  148 — 150°/23  mm.  Phenylmethyl-n-propylarsine,  a 
colourless  liquid,  b.  p.  105 — 106°/12  mm.,  prepared  from  phenyl  - 
methylchloroarsine  and  magnesium  w-propyl  bromide,  gives  a  non¬ 
crystalline  bromocyanide,  and  phenylmethyl-n-propylarsine  hydroxy- 
bromide ,  m.  p.  146°  (corresponding  hydroxy -pier ate,  brilliant  yellow 
needles,  m.  p.  84°).  The  bromocyanide  is  decomposed  by  heat 
into  methyl  bromide  and  phenyl -n-propylcyanoarsine,  b.  p.  150 — 
155°/20  mm. 

Phenylbenzylmethylarsine,  b.  p.  174 — 177°,  is  prepared  from 
phenylmethylcliloroarsine  and  magnesium  benzyl  bromide.  The 
corresponding  bromocyanide  could  not  be  isolated  in  a  homogeneous 
condition,  but  its  existence  is  established  by  converting  it  into 
phenylbenzylmethylarsine  hydroxy -bromide,  a  microcrystalline  powder, 
m.  p.  147°  (hydroxy-picrate,  yellow  needles,  m.  p.  119°). 

2‘pS2>AsEt,  b.  p.  02— 
2 *U£12 

64°/12*5  mm.,  is  obtained  in  poor  yield  by  tfie  addition  of  an 
ethereal  solution  of  ethyldichloroarsine  to  a  well-stirred  ethereal 
solution  of  the  Grignard  reagent  from  ae-dibromopentane.  It  is 
readily  converted  by  methyl  and  ethyl  iodide  into  methyletkylcyclo- 
pentamethylenearsonium  iodide,  a  somewhat  unstable  solid,  m.  p. 
276°,  and  diethylcyclopentamethylenearsonium  iodide,  respectively. 
Ethylcyclopentamethylenearsine  bromocyanide  is  extremely  sensitive 
to  moisture;  ethylcyclopentamethylenearsine  hydroxy -bromide  has 
m.  p.  71°.  The  decomposition  of  the  bromocyanide  by  heat 
proceeds  in  a  somewhat  complicated  manner,  giving  as  identifiable 
products  ethylcyclopentamethylenearsine  (identified  as  the  meth- 
iodide,  m.  p.  276°),  cyanogen  bromide,  and  ethyl  bromide. 

Trinitrotriphenylarsine  does  not  appear  to  react  with  an  excess 
of  cyanogen  bromide  at  55°.  H.  W. 


CH 


Ethylcyclopentamethylenearsine,  CH2<Cqjj 


Methylenectfclobutane  and  DimethylctjcZobutylmethyl- 
amine.  N.  J.  Demjanov  and  Marie  Dojarenko  ( Ber .,  1922, 
55,  \Bl,  2727 — 2730). — Unsuccessful  attempts  are  recorded  to 

CH 

prepare  methylenecycZobutane,  CH2<[qj^2^CICH2,  by  the  action 

of  heat  on  cycZobutylmethylamine  nitrite,  of  oxalic  acid  on  cyclo- 
butylmethyl  alcohol,  or  by  the  distillation  of  cycZobutylmethyl- 
amine  phosphate ;  in  every  case  isomerisation  to  cycZopentene 
occurred.  The  desired  compound  has,  however,  been  obtained 
by  the  application  of  Hofmann’s  reaction  to  cycZobutylmethyl- 

pTT 

trimethylammonium  hydroxide,  CH2<C  Qjj2^>CH*CH2,NMe3*OH ; 

the  yield  of  the  hydrocarbon  is  small,  since  the  base  is  mainly 
decomposed  into  cycZobutylmethyldimethylamine, 

CH2<CH2->CH"CH2'NMe2- 


ORGANIC  CHEMISTRY. 


i.  997 


MethylenecycZobutane  has  b.  p.  40*6 — 4T6°/32  mm.,  d\  0*7585, 
d\°  0*7487,  d}5  0*7425,  1*42626,  n$  1*42353;  its  identity  with 

Gustavson’s  “  vinyltrimethylene  ’*  is  established  by  its  physical 
properties  and  comparison  of  the  nitrosites  from  either  source. 

cyclo Butylmethyldimethylamine  has  b.  p.  125*4 — 126°/740  mm., 

0*8143,  d\°  0*8056,  d)5  0*8019,  rag  1*4356,  ng  1*43408.  The 
corresponding  hydrochloride ,  long  prisms ;  platinichloride ,  long, 
lustrous  prisms ;  aurichloride ,  large,  yellow  crystals  ;  picrate ,  long, 
yellow  prisms,  in.  p.  (indefinite)  130°,  and  methiodide ,  large,  pale 
yellow  crystals,  are  described.  H.  W. 

The  Structure  of  Benzene.  Maurice  L.  Huggins  (Science, 
1922,  55,  679 — 680). — A  theory  of  conjugation  similar  to  that  of 
Erlenmeyer  ( Annalen ,  1901,  316,  43,  71,  75)  has  been  developed, 
and  found  to  be  subject  to  one  objection  only,  namely,  that  ortho- 
and  meta- disubstitution  products  should  give  stereoisomerides. 
In  this  model,  the  six  carbon  tetrahedra  have  their  bases  all  in 
the  same  plane,  the  hydrogen  atoms  and  the  points  of  the  tetra¬ 
hedra  to  which  they  are  bonded  being  alternately  above  and  below 
this  plane.  There  are  six  electrons  grouped  round  the  centre  of 
each  hexagon,  and  two  at  each  of  the  hexagon  comers  and  on  the 
centre  lines  between  each  hydrogen  atom  and  the  carbon  atom 
to  which  it  is  bonded.  The  structure  of  graphite,  as  determined 
by  A-ray  analysis  (Debye  and  Scherrer,  Physikal.  Z .,  1916,  17, 
277 ;  A.,  1917,  ii,  437 ;  Hull,  Physical  Rev.,  1917,  10,  661 ;  Anon, 
Engineering ,  1917,  104,  594),  is  exactly  that  which  would  be 
obtained  if  it  were  built  up  of  layers  of  benzene  hexagons  of  the 
type  described,  the  carbon-hydrogen  bonds  of  the  benzene  mole¬ 
cules  being  replaced  by  carbon-carbon  bonds  between  the  layers. 
In  the  case  of  a  considerable  number  of  aromatic  compounds  in 
which  large  distortions  would  not  be  expected,  the  dimensions  of 
the  hexagon  are  very  close  to  the  corresponding  dimensions  in 
graphite.  A.  A.  E. 

Monochlorotrinitrobenzenes.  A.  F.  Holleman  (Proc.  K, 
Alcad.  Wetensch.  Amsterdam ,  1922,  25,  223 — 224). — Of  the  six 
possible  isomeric  monochlorotrinitrobenzenes,  picryl  chloride  and 
l-chloro-3  : 4  :  6-trinitrobenzene  alone  have  hitherto  been  prepared. 
The  author  describes  the  preparation  of  three  of  the  missing  iso- 
merides.  l-Chloro-3  :  4  :  5- trinitrobenzene  is  prepared  by  substituting 
the  nitro-groups  of  4-chloro-3  :  5-dinitroaniline  by  amino-groups  by 
Korner  and  Contardi’s  method.  The  product  crystallises  in  large, 
yellow  crystals,  m.  p.  168°,  in  a  70%  yield.  On  treating  1-chloro- 
2  :  3 -dinitrobenzene  with  a  mixture  of  fuming  nitric  acid  and  50% 
oleum  at  160 — 170°  for  five  hours  and  pouring  the  product  into 
water,  an  oil  is  obtained  which  after  some  time  partly  crystallises. 
The  crystals  are  separated  by  centrifuging  and  recrystallised  from 
alcohol,  and  shown  to  be  l-ckloro-2  :  3  :  54rinitrobenzene>  m.  p. 
106°,  by  conversion  into  2-chloro-4  :  6 -dinitro aniline,  m.  p.  159°, 
which  is  well  known.  On  keeping  the  mother-liquor  from  the 
nitration  above,  other  crystals  separate  after  a  long  time  and 
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these  are  found  to  be  \-chloro-2  :  3  :  4- trinitrobenzene,  m.  p.  69°. 
A  better  method  of  preparing  l-chloro-3  :  4  :  6- trinitrobenzene  than 
that  described  by  Nietzki  is  described,  which  consists  in  passing 
ammonia  into  an  alcoholic  solution  of  1  :  3-dichloro-4  :  6-dinitro¬ 
benzene  until  a  test  portion  has  the  melting  point  of  3-chloro- 
4  :  6-dinitroaniline  (174°).  The  amino-group  is  then  replaced  by 
the  nitro-group  by  Korner  and  Gontardi’s  method.  J.  F.  S. 

Oxidation  of  Side-chains  with  Potassium  Permanganate. 

II.  Lucius  A.  Bigelow  (J.  Amer.  Chem.  Soc.>  1922,  44,  2010 — 
2019).— In  a  previous  communication  (A.,  1920,  i,  20)  the  behaviour 
of  the  three  nitrotoluenes  towards  potassium  permanganate  has 
been  described ;  the  work  has  now  been  extended  to  the  three 
bromotoluenes. 

The  oxidations  are  effected  in  a  copper  vessel  provided  with  a 
reflux  condenser  and  an  efficient  stirrer.  The  bromotoluene  is 
heated  with  the  requisite  amount  of  sodium  hydroxide  solution 
almost  to  boiling,  the  potassium  permanganate  is  added  in  one 
portion  and  gentle  ebullition  and  vigorous  agitation  are  main¬ 
tained  until  the  pink  colour  of  the  permanganate  disappears. 

Nearly  all  the  influences  which  have  been  brought  to  bear  on 
the  oxidations  are  found  to  have  a  considerable  effect  on  the 
reactions,  but  the  result  in  every  case  is  merely  to  alter  the  pro¬ 
portion  of  bromotoluene  attacked  by  the  permanganate,  the  sum 
of  the  bromobenzoic  acid  and  unchanged  bromotoluene  remaining 
essentially  constant.  The  same  observation  has  been  recorded 
with  the  nitrotoluenes.  This  emphasises  the  conclusions  that 
the  quantity  of  organic  matter  entirely  destroyed  during  the 
reaction  is  practically  independent  of  variations  in  procedure, 
and  that  two  entirely  independent  changes  occur  within  the  reacting 
mixture,  (a)  the  oxidation  of  the  side-chain  to  carboxyl,  and  (6)  the 
decomposition  of  the  permanganate  into  oxides  of  manganese 
and  free  oxygen ;  differing  conditions  merely  accelerate  the  one 
or  the  other  of  these  changes,  causing  varying  amounts  of  material 
to  be  attacked  before  all  the  permanganate  has  been  destroyed. 

An  increasing  concentration  of  alkali  in  the  oxidation  mixture, 
beyond  a  certain  very  low  concentration,  retards  the  oxidation  of 
all  three  bromotoluenes,  but,  in  the  case  of  the  meta-isomeride 
this  effect  is  not  observed  until  the  alkaline  strength  of  the  solution 
becomes  very  considerable.  The  absence  of  accelerating  action  of 
the  alkali  hydroxide  is  attributed  to  the  impossibility  of  any  of  the 
bromotoluenes  passing  into  a  quinoid  form  (cf.  A.,  1920,  i,  20). 

The  effect  of  using  an  excess  of  potassium  permanganate  above 
that  required  theoretically  for  the  oxidation  of  the  bromotoluene 
is  peculiar.  In  general,  the  reaction  is  favoured,  except  perhaps 
when  the  oxidising  agent  is  present  in  great  excess.  In  the  cases 
of  the  ortho-  and  meta- derivatives  the  effect  is  not  quite  uniform, 
the  oxidation  being  favoured,  retarded,  and  favoured  again  as 
the  excess  of  permanganate  is  increased.  It  does  not  appear  at 
present  possible  to  explain  these  peculiarities. 

As  in  the  case  of  the  nitrotoluenes,  increasing  dilution  of  the 
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reaction  mixture  favours  the  oxidation  of  the  bromotoluenes. 
This  is  doubtless  due  to  the  fact  that  alkaline  permanganate 
solutions  have  a  decreasing  tendency  to  dissociate  into  free  oxygen 
and  manganate  as  they  become  more  dilute. 

The  rate  of  reaction  is  approximately  the  same  in  the  oxidation 
of  the  three  bromotoluenes,  although  slightly  greater  with  the 
para-compound  than  with  the  other  isomerides.  It  is  less  than 
with  the  nitrotoluenes.  It  is  not  greatly  affected  by  changes  in 
the  alkalinity  of  the  reaction  mixture.  ^-Bromotoluene  gives  the 
highest  yield  of  the  corresponding  acid;  the  meta-isomeride  gives 
the  next  highest  yield,  and  the  ortho -derivative  the  lowest. 

Improved  methods  are  described  in  detail  for  the  preparation 
of  o-bromotoluene  from  o-toluidine,  of  m-bromotoluene  from 
m-bromo-_p-toluidine,  and  of  p-bromo toluene  from  p-toluidine. 

H.  W. 

Preparation  of  Mono-substituted  Sulphonamides .  Farben- 
fabriken  vorm.  Friedrich  Bayer  &  Co.  (D.R.-P.  346810;  from 
Ghent.  Zentr 1922,  ii,  1136 — 1137). — Sulphonamides  are  treated 
with  alkylating  or  arylalkylating  reagents  in  the  presence  of 
carbonates.  Mono-substituted  derivatives  of  the  composition 
R*S02*NHR'  are  obtained  without  the  formation  of  disubstitution 
products.  p-Toluene-p- sulphonethylamide  is  obtained  by  heating 
toluene-p-sulphonamide  with  sodium  ethyl  sulphate  and  sodium 
carbonate  at  170 — 200°.  p-Toluene-p-sulphonbenzylamide ,  m.  p. 
115 — 117°,  is  similarly  prepared  by  the  action  of  benzyl  chloride 
on  toluene-_p-sulphonamide  in  the  presence  of  sodium  carbonate 
or  calcium  carbonate.  G.  W.  It. 

Investigations  and  Ring  Closures  in  the  Methylnaphthal- 
ene  Series.  Fritz  Mayer  and  Adolf  Sieglitz  ( Ber .,  1922, 55,  [R], 
2940). — An  addendum  to  a  previous  communication  (this  vol., 
i,  740). 

Naphthalene-1  :  4-dicarboxylic  acid  has  been  described  previously 
by  Scholl  and  Neumann  (this  vol.,  i,  261) ;  it  has  m.  p.  309°  instead 
of  288°  as  previously  given.  4-Benzoyl- i-methylnaphthalene  can 
also  be  prepared  from  a-methylnaphthalene  and  benzoyl  chloride ; 
it  melts  at  74 — 75°  (instead  of  174 — “175°).  4-Methylpmbenz- 
anthrone  has  m.  p.  193 — 194°  (instead  of  115°).  The  boiling  point 
of  l-benzoyl-2-methylnaphthalene  is  140 — 145°/15  mm.  (instead  of 
240—245°).  H.  W. 

2  :  6-Dimethylnaphthalene.  Fritz  Mayer  and  Erika  Alken 
{Ber.,  1922,  55,  [JB],  2278 — 2285). — 2  :  6-Dimethylnaphthalene  is 
reduced  by  sodium  and  boiling  amyl  alcohol  to  2  :  6 -dimethyl- 
A2:3 -dihydronaphthalene,  b.  p.  125 — 126°/15  mm. ;  the  constitution 
of  the  compound  is  deduced  from  the  observation  that  it  yields 
a  liquid  dibromide  which  is  smoothly  decomposed  when  distilled 
into  hydrogen  bromide  and  2  :  6-dimethylnaphthalene.  1  -Nitro- 
2  :  6-di?nethyhiaphthalene,  yellow  leaflets,  m.  p.  68°,  is  prepared  by 
the  action  of  nitric  acid  (d  1*51)  on  a  solution  of  the  hydro¬ 
carbon  in  glacial  acetic  acid  at  70°.  1- Amino-2  :  6- dimethyl - 
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naphthalene  crystallises  in  colourless  needles,  m.  p.  91° ;  the  corre¬ 
sponding  acetyl  derivative  crystallises  in  lustrous  needles,  m.  p. 
211°,  whereas  the  benzoyl  derivative  forms  brown  leaflets,  m.  p. 
219 — 220°.  Nitration  of  the  mononitro -compound  dissolved  in 
concentrated  sulphuric  acid  gives  a  dinitro- derivative,  colourless 
needles,  m.  p.  186°,  whereas  in  glacial  acetic  acid  an  isomeric 
dinitro- compound,  slender,  yellow  needles,  m.  p.  179°,  is  obtained 
(the  1  :  4-  or  1  :  5-position  of  the  nitro-groups  has  not  been  eluci¬ 
dated  for  either  compound).  The  latter  compound  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  to  the  corresponding 
diamine ,  dark  red  crystals,  m.  p.  158 — 159°  (the  diacetyl  derivative 
is  described).  Trinitro- 2  :  6  -  dime  thylnaphlhalen  e ,  slender,  pale 
yellow  needles,  m.  p.  243°,  is  isolated  from  the  mother-liquors 
obtained  by  nitrating  the  mononitro -compound  in  glacial  acetic 
acid  solution. 


The  presence  of  a  nitro-group  in  the  ortho-position  to  the  methyl 
radicle  enables  l-nitro-2  :  6-dimethylnaphthalene  to  condense  with 
ethyl  oxalate  in  the  presence  of  alcoholic  sodium  ethoxide  to  form 
l-nitro-6-inelhylnaphthyl-2-pyruvicacid,'NQ2'G10H.'iM.e*GR2'CO'CO2H., 
pale  brown  needles,  m.  p.  195°  (methyl  ester,  coarse  brown  needles, 
m.  p.  119°;  oxime ,  yellow  needles,  m.  p.  176°).  The  substituted 
pyruvic  acid  is  oxidised  by  hydrogen  peroxide  in  the  presence  of 
sodium  hydroxide  to  l-nitro-6-methylnaphthyl-2-acetic  acid ,  yellow 
crystals,  m.  p.  201°  (methyl  ester,  m.  p.  89°)  and  by  potassium 
permanganate  in  alkaline  solution  to  l-nitro-6-meihylnaphtJialene- 


2-carboxylic  acid ,  lustrous  needles,  m.  p.  238 — 239°.  The  latter 
acid  is  reduced  by  ferrous  sulphate  to  l-amino-Q-methylnaphthalene - 
2 -carboxylic  acid ,  pale  yellow  needles,  m.  p.  205 — 207°.  Nitrous 
acid  converts  l-nitro-6-methylnaphthylpyruvic  acid  into  l-nitro-6- 
methylnaphthryl-2-acetonitrile ,  pale  yellow  needles,  m.  p.  162° ; 
apparently  the  nitrous  acid  is  reduced  to  hydroxylamine,  which 
then  gives  the  oxime  of  the  pyruvic  acid  derivative,  the  latter 
being  decomposed  into  the  nitrile,  carbon  dioxide,  and  water. 

NH 

7-Methyl-<x-naphthindole-2-carboxylic  acid ,  C10H5Me<^jj^  OC02H, 


colourless  needles,  m.  p.  211°,  is  prepared  by  the  reduction  of 
l-nitro-6-methylnaphthylpyruvic  acid  by  ferrous  sulphate  and 
ammonia,  and  is  purified  conveniently  through  the  barium  salt ; 
when  heated  at  220°,  it  yields  7 -methyl- a-naphthindole,  brown 
crystals,  m.  p.  143°.  Decomposition  of  l-nitro-6-methylnaphthyl- 
pyruvic  acid  by  sodium  hydroxide  leads  to  the  production  of 

1- nitro-6-methylnaphthyl-2-acetaldehyde,  a  yellow  compound,  m.  p. 
about  212 — 213°,  which  is  isolated  in  small  amount  by  decomposing 
its  bisulphite  compound  with  cold  dilute  sulphuric  acid;  the 
corresponding  phenylhydrazone  crystallises  in  pale  yellow  leaflets, 
m.  p.  156°.  If  decomposition  of  the  bisulphite  compound  is  effected 
with  hot  dilute  sulphuric  acid,  7 -methyl-  oi-naphihisatin,  slender^  red 
needles,  m.  p.  285°  (phenylhydrazone,  red  needles,  m.  p.  275°)  is 
immediately  obtained.  The  reduction  of  l-nitro-6-methylnaphthyl- 

2- acetic  acid  with  ferrous  sulphate  gives  7 -methyl- x-naplithoxindolc, 

dark  brown  crystals,  m.  p.  above  280°.  H.  W. 
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Higher  Terpene  Compounds.  VI.  The  two  Methyliso- 
propylnaphthalenes  from  Cadalene.  L.  Ruzicka  and  M. 
Mingazzini  (Helv.  Chim .  Acta ,  1922,  5,  710 — 715). — The  naphthoic 
acid,  C15H1602,  obtained  by  the  oxidation  of  cadalene  with  chromic 
acid  (this  vob,  i,  561)  is  now  shown  to  be  6-m etliyl-4 -isopropyl - 
1 -naphthoic  acid,  since  the  methyl  zsopropylnaphthalene  obtained 
on  heating  it  with  lime  is  different  from  the  synthetic  1 -methyl - 
4-zsopropylnaphthalene,  which  would  have  been  formed  had  the 
acid  had  the  only  other  possible  structure,  namely,  1 -methyl - 
4-zsopropyl- 6 -naphthoic  acid.  For  the  synthesis  of  1 -methyl  - 
4-  zsopropylnaphthalene ,  1  -  me  thy  1-2-  (3-  bromoethyl-  4-zsopropy  lbenz  - 

ene  was  condensed  with  ethyl  malonate,  giving  ethyl  $-2-cymyl- 
ethylmalonate,  C6H3MePr£*CH2*CH2*CH(C02Et)2,  a  viscous,  colourless 
oil,  b.  p.  200— 210°/12  mm.  This  was  converted  into  y-2-cymyl- 
butyric  acid ,  C6H3MePr^CH2-CH2-CH2*C02H,  b.  p.  195— 200° j\2 
mm.,  and  from  this,  by  the  action  of  thionyl  chloride,  the  chloride , 
b.  p.  165°/12  mm.,  was  prepared,  which,  with  aluminium  chloride, 
gave  ry-Jceto-l-methylA-isopropyltetrahydronaphthalene ,  b.  p.  160 — 
170°/ 12  mm. ;  semicarbazone ,  m.  p.  178 — 180°.  The  keto- compound 
was  reduced  with  zinc  and  hydrochloric  acid  to  \-methylA-im- 
propyl-5  :  6  :  7  :  8-tetrahydronaphthalene ,  b.  p.  135 — -140°/12  mm. 
This  was  heated  with  sulphur  to  dehydrogenate  it  to  1  -methyl- 
^Asopropylnaphthalene,  a  nearly  colourless  oil,  b.  p.  135 — 145°/12 
mm.,  picrate,  orange-yellow  needles,  m.  p.  99 — 100°.  The  hydro¬ 
carbon  from  the  above  naphthoic  acid,  that  is,  6-methyl-4-zso- 
propylnaphthalene,  gave  a  picrate ,  m.  p.  101 — 102°,  and  a  styphnate , 
m.  p.  163 — 164°.  It  is  shown  that  eudalin  is  not  identical  with  the 
synthetic  l-methyl-4-zsopropylnaphthalene  or  with  the  6-methyl - 
4-z\sopropyl  compound  from  the  naphthoic  acid.  Eudalin  is  prob¬ 
ably  not  an  apocadalene,  as  has  been  supposed.  E.  H.  R. 

Nitration  of  Hydrocarbons  in  Basic  or  Neutral  Medium. 

M.  Battegay  and  Ph.  Brandt  {Bull.  Soc.  chim.,  1922,  [iv],  31, 
910—915;  cf.  Wagner,  A.,  1886,  708;  Verley,  A.,  1901,  i,  143; 
Meisenheimer  and  Connerade,  A.,  1904,  i,  391). — Anthracene  and 
naphthalene  may  be  nitrated  by  means  of  anhydrous  pyridinium 
nitrate  in  presence  of  excess  of  pyridine.  The  products  obtained 
are  9-nitroanthracene  and  a-nitronaphthalene ;  in  the  former  case 
the  yield  represents  70%  of  the  hydrocarbon  used,  in  the  latter, 
40%.  Other  products  of  the  reactions  are  anthraquinone  and 
nitroan throne  from  anthracene  and  l-nitro-2  : 3-phthalic  acid 
from  naphthalene.  The  formation  of  nitro anthracene  is  explained 
by  the  authors  on  the  hypothesis  that  nitrodihydroanthranol  is 
first  formed  as  an  additive  product  and  is  then  transformed  into 
nitroanthracene  with  loss  of  water.  H.  J.  E. 

Action  of  Light  on  9-Ni.troazithracene.  M.  Battegay,  Ph. 
Brandt  and  J.  Moritz  {Bull.  Soc.  chim.,  1922,  [iv],  31,  915 — 917 ; 
cf.  preceding  abstract). — 9-Nitroanthracene  is  yellow  in  dilute 
alcoholic  solution.  On  exposure  to  sunlight,  the  liquid  becomes 
strongly  fluorescent  and  smells  of  acetaldehyde.  When  the  solution 
is  sufficiently  concentrated,  nitrous  acid  is  evolved  and  crystals  of 
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anthraquinone  are  deposited.  On  shaking  the  solution  in  contact 
with  air,  the  fluorescence  disappears ;  when  again  exposed  to  sun¬ 
light  it  reappears,  but  more  rapidly  than  at  first.  The  fluorescence 
is  due  to  photochemical  reduction  of  anthraquinone,  and  is  exhibited 
by  alcoholic  solutions  of  that  substance ;  the  reduction  product 
is  readily  oxidised  in  air.  H.  J.  E. 

Studies  in  the  Anthracene  Series.  III.  Edward  de 
Barry  Barnett,  James  Wilfred  Cook,  and  Herbert  Henry 
Grainger  (T.,  1922,  121,  2059—2069). 

The  Solubility  of  Phenanthrene  in  Various  Organic 
Solvents.  Herbert  Henstock  (T.,  1922,  121,  2124 — 2128). 

Action  of  Polyhalogenated  Compounds  of  Methane  and 
Ethane  on  Magnesyl  [Magnesium  Alkyl]  Compounds.  II. 

R.  Binaghi  (Gazzetta,  1922,  52,  ii,  132 — 138 ;  cf .  this  vol.,  i,  313). — 
Both  chloroform  and  bromoform  react  readily  with  magnesium 
phenyl  bromide  giving  triphenylmethane,  alone  in  the  former  case, 
and  mixed  with  tetraphenyle thane  in  the  latter.  The  first  phase  of 
the  reaction  probably  consists  in  the  formation  of  the  compound 
CHPh2X,  which  then  yields  either  triphenylmethane  or  tetraphenyl- 
ethane  or,  with  bromoform,  the  two  together  :  CHPh2Br+MgPhBr= 
MgBr2+CHPh3,  and  2CHPh2Br+MgPhBr=MgBr2+C6H5Br+ 
CHPh2*CHPh2.  With  all  three  trihalogenated  derivatives  of 
methane,  bromobenzene  also  is  formed,  so  that,  even  with  chloro¬ 
form,  the  formation  of  triphenylmethane  is  not  represented  by  the 
equation  3MgPhBr+CHCl3-3MgClBr+CHPh3. 

The  action  of  bromoform  on  magnesium  ethyl  bromide  is  analogous 
to  that  of  iodoform,  the  products  being  acetylene,  ethane,  methane, 
ethyl  bromide,  dibromomethane,  and  a  small  proportion  of 
triethylmethane ;  a  distinct  odour  resembling  that  of  moulds  is 
observed,  especially  after  the  final  treatment  of  the  products  with 
water.  The  various  reactions  involved  are  probably  3MgEtBr+ 
2CHBr3-3MgBr2+3C2H5Br+C2H2;  C2Ha+2MgEtBr=2C?H6+ 
MgBr*C:C*MgBr ;  the  latter  +2H»0 =2MgBr* OH +C2H2;  CHBr3+ 
MgEtBr=G>H5Br+CHBr2*MgBr the  latter  +H20=MgBr-0H+ 
CH0Br2  ;  CHBr(MgBr)2  +  2H00  =  2MgBr-OH  +  CH3Br,  and 
CH(MgBr)3 + 3H20 — 3MgBr*OH+CH4. 

Quite  different  is  the  interaction  of  chloroform  and  magnesium 
ethyl  bromide,  which  yields  methane,  ethylene,  and  a  small  pro¬ 
portion  of  ethylene  dibromide,  but  no  acetylene,  and  gives  a  further 
evolution  of  gas  when  the  products  are  treated  with  water.  The 
mechanism  of  the  reaction  may  be  explained  by  the  equations 
CHC13 + 3MgEtBr  —  CH  ( ‘CKMgEtBr  )3,  and  CHC13 + 3MgEtBr = 
3MgClBr+3C2H4+CH4.  T.  H.  P. 

Free  Pentaplienylethyl.  The  Nature  of  the  Carbon  Linking. 

W.  Schlenk  and  Hermann  Mark  (Ber.,  1922,  55,  [B],  2285 — 
2299). — The  preparation  of  free  pentaphenylethyl  is  described. 
The  usual  method  of  preparing  this  type  of  free  radicle  could  not 
be  adopted  primarily  in  this  instance,  owing  to  the  impossibility 
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of  converting  pentaphenylethanol  into  pentaphenylethyl  chloride 
and  subsequently  bringing  the  latter  into  reaction  by  a  suitable 
method;  the  process  adopted  consists,  therefore,  essentially  in 
the  preparation  of  octaphenylpropane  and  decaphenylbutane,  and 
taking  advantage  of  the  dissociability  of  these  compounds  into 
pentaphenylethyl  and  triphenylmethyl  and  pentaphenylethyl, 
respectively.  The  success  of  the  operations  is  greatly  facilitated 
by  the  unexpected  completeness  of  the  dissociation  of  the  fully 
phenylated  hydrocarbons  into  the  radicles.  Pentaphenylethyl, 
CPh3*CPh2-,  forms  golden-yellow  crystals  with  a  metallic  glance, 
and  is  particularly  noteworthy,  since  it  exists  in  solution  practically 
entirely  in  the  unimolecular  condition.  It  may  be  regarded  as 
triphenylmethyl  in  which  one  phenyl  group  is  replaced  by  a  tri¬ 
phenylmethyl  residue.  Since  the  free  fourth  carbon  valency  of 
triphenylmethyl  is  markedly  weaker  than  the  ordinary  carbon 
valency,  it  follows  that,  if  the  principle  of  the  equality  of  action 
and  reaction  be  accepted,  it  can  only  make  a  relatively  small 
affinity  demand  on  the  central  carbon  atom  of  the  diphenylmethyl 
group,  and  that,  in  consequence,  a  relatively  larger  measure  of 
affinity  must  remain  for  the  two  phenyl  groups  and  the  free  valency. 
It  would  therefore  be  expected  that  the  free  valency  of  penta¬ 
phenylethyl  would  be  relatively  stronger  than  that  of  triphenyl¬ 
methyl.  The  balance  of  the  experimental  evidence  is  directly 
against  this  view,  so  that  the  authors  draw  the  conclusion  that 
an  equal  demand  is  not  necessarily  made  on  the  two  carbon  atoms 
of  a  CPC  linking  with  respect  to  energy  of  combination. 

An  ethereal  solution  of  sodium  triphenylmethyl  is  treated  with 
a  similar  solution  of  dichlorodiphenylmethane  [benzophenone 
chloride]  in  an  atmosphere  of  nitrogen.  The  solution  is  filtered 
from  sodium  chloride,  somewhat  concentrated,  and  cooled,  where¬ 
on  a  mixture  of  coarsely  crystalline  pentaphenylethyl  and  hexa- 
phenylethane  separates.  The  supernatant  liquid  containing  sus¬ 
pended  hexaphenylethane  is  decanted  and  the  residual  penta¬ 
phenylethyl  is  purified  by  repeated  washing  with  cold  absolute 
ether.  In  a  somewhat  similar  manner,  pentaphenylethyl  is 
obtained  by  the  action  of  triphenylmethyl  chloride  on  disodium 
tetraphenylethane  in  the  presence  of  anhydrous  ether;  the  yield 
in  this  instance  is  poor,  since  the  main  reaction  occurs  in  accord¬ 
ance  with  the  scheme  :  CPh2Na*CPh2Na-l-2PhoCCl  — >  2NaCl+ 
CPh2!CPh2+2CPh3.  Pentaphenylethyl  combines  readily  with 
chlorine  to  form  chloropentaphenylethane ,  which  is  hydrolysed  with 
unusual  ease  and  readily  decomposed  by  rise  in  temperature  into 
pentaphenylethyl  and  chlorine;  it  gives  pentaphenylethyl  when 
its  ethereal  solution  is  treated  with  copper- bronze.  The  successive 
action  of  sodium  amalgam  and  water  on  pentaphenylethyl  leads  to 

the  production  of  pentaphenylethane,  m.  p.  173°,  CPh3*CPh2'” 
CPh3-CPh2Na  NaOH+CPh3-CHPh2.  H.  W. 

Analogues  of  Pentaphenylethyl.  W.  Schlenk  and  Her¬ 
mann  Mark  (Ber.,  1922,  55,  [J5],  2299 — 2302). — In  the  triphenyl¬ 
methyl  series,  it  has  been  shown  that  the  position  of  the  dissocia- 
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tion  equilibrium  is  largely  dependent  on  the  nature  of  the  aryl 
groups,  and  that  the  tendency  towards  dissociation  is  greatly 
increased  by  the  substitution  of  the  biphenylyl  for  the  phenyl 
group.  In  the  pentaphenylethyl  series,  this  does  not  appear  to 
be  the  case,  since  triphenylbiphenylylethyl,  like  the  parent  radicle 
(preceding  abstract),  exists  entirely  in  the  unimolecular  condition 
in  solution.  Possibly  with  the  pentaphenyl  derivative  the  tendency 
towards  dissociation  is  so  powerful  that  it  is  unaffected  by  com¬ 
paratively  slight  alterations  in  structure. 

Triphenylbiphenylenethyl,  comparatively  large,  violet  prisms,  is 
prepared  by  the  gradual  addition  of  an  ethereal  solution  of  fluoren- 
one  chloride  to  a  solution  of  sodium  triphenylm ethyl  in  an  atmo¬ 
sphere  of  nitrogen ;  in  consequence  of  its  relatively  sparing 
solubility  in  ether,  the  separation  of  the  new  radicle  from  simultan¬ 
eously  formed  triphenylm  ethyl  is  readily  effected.  It  is  converted 
by  treatment  with  chlorine  dissolved  in  chloroform  into  triphenyl - 
biphenylene- ethyl  chloride ,  from  which  the  radicle  is  regenerated  by 
agitation  with  copper  powder.  The  chloride  is  hydrolysed  with 
great  readiness.  It  is  dissociated  in  sunlight  at  the  atmospheric 
temperature  into  its  components  which  reunite  when  preserved 
in  the  absence  of  light.  H.  W. 

Aromatic  Chloroamines.  II.  Stefan  Goldschmidt  and 
Ludwig  Strohmenger  (Ber.,  1922,  55,  [ B ],  2450 — 2470). — The 
preparation  of  the  very  unstable  di-w-chloroaniline  has  been  de¬ 
scribed  previously  (Goldschmidt,  A.,  1913,  i,  1173).  The  observ¬ 
ations  have  now  been  extended  to  a  number  of  its  derivatives. 
The  presence  of  negative  substituents  increases  the  stability  of 
the  molecule,  which  reaches  its  maximum  in  the  case  of  di-w-chloro- 
pentachloroaniline  which  may  be  preserved  unchanged  for  weeks 
at  the  atmospheric  temperature  if  moisture  is  completely  excluded. 
Positive  substituents,  on  the  other  hand,  diminish  the  stability 
of  the  molecule.  The  chemical  behaviour  of  the  compounds  is 
completely  in  accord  with  the  hypothesis  that  a  radicle,  is 

primarily  formed.  In  every  instance,  polymerides  of  this  radicle 
are  ultimately  isolated,  either  solely  as  azo-compounds  or  as 
mixtures  of  these  with  A-arylquinonedi-imides,  according  to  the 
choice  of  the  amine.  The  same  products  are  obtained  by  the 
action  of  oxidising  agents  on  aniline  and  its  homologues  (cf.  Gold¬ 
schmidt,  A.,  1920,  i,  226)  when  such  oxidation  is  possible,  thus 
giving  renewed  support  to  the  hypothesis  that  both  types  of  reaction 
take  place  through  the  same  intermediate  product,  the  radicle 

k-n:. 

An  improved  process  for  obtaining  an  ethereal  solution  of  hypo- 
chlorous  acid  (cf.  Wohl,  A.,  1907,  i,  194)  is  described. 

Di-u-chloro-p-nitroaniline,  N02*C6H4*NCl2,  is  prepared  by  the 
action  of  hypochlorous  acid  on  p-nitroaniline  in  ethereal  solution 
at  20°  (the  necessary  manipulation  and  apparatus  are  described 
in  detail).  It  forms  reddish -yellow  prisms  which  can  be  preserved 
unchanged  during  several  days  at  — 80°,  but  decompose  rapidly 
at  the  atmospheric  temperature,  ultimately  exploding  and  leaving 
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a  residue  containing  4  :  4'-dinitroazobenzene.  Its  melting  point, 
determined  in  a  pre-heated  bath,  is  about  50°.  It  is  decomposed 
by  ethereal  hydrogen  chloride  solution  into  2  :  6-dichloro-p-nitro- 
aniline,  m.  p.  189 — 190°,  and  by  aqueous  alcoholic  potassium  iodide 
solution  into  4  :  4'-dinitroazobenzene,  m.  p.  222°  after  softening 
at  219°,  which  is  also  obtained  by  the  action  of  a  solution  of  ammonia 
in  ether  and  of  an  alcoholic  solution  of  sodium  ethoxide.  The 
auto-decomposition  of  di-w-chloro-^-nitroaniline,  dissolved  in  ether, 
light  petroleum,  acetic  anhydride,  or  ethyl  benzoate,  gives  varying 
proportions  of  4  :  4'-dinitroazobenzene  and  2  :  6-dichloro-p-nitro- 
aniline. 

Di’(i)’ChlorO’0-iiitroaniline ,  pale  yellow  to  brown  prisms,  m.  p. 
(in  pre-heated  bath)  48 — 50°  (complete  decomp.)  is  prepared  in 
the  same  manner  as  the  para-isomeride.  It  can  be  preserved 
unchanged  at  a  low  temperature,  but  decomposes  with  ultimate 
explosion  at  the  atmospheric  temperature.  In  ethereal  solution, 
it  decomposes  slowly  at  the  ordinary  temperature  with  production 
of  4  :  6-dichloro-o-nitroaniline,  whereas  in  boiling  carbon  tetra¬ 
chloride  it  yields  chlorine,  hydrogen  chloride,  and  2  :  2'-dinitro- 
azobenzene,  m.  p.  209 — 210°  after  softening  at  207°.  It  is  converted 
by  ethereal  hydrogen  chloride  in  the  absence  of  an  excess  of  hypo- 
chlorous  acid  into  4-chloro-o-nitroaniline,  m.  p.  115°,  and  a  brown 
liquid  which  has  not  been  further  examined,  whereas  if  hypo- 
chlorous  acid  is  present  in  excess  it  gives  4  :  6-dichloro-o-nitro- 
aniline,  m.  p.  101 — 102° ;  sodium  thiosulphate  solution  transforms 
it  into  2  :  2'-dinitroazobenzene. 

Di-u-chbro-m-nitroaniline  is  prepared  in  the  same  manner  as 
the  ortho-  and  para-isomerides,  to  which  it  exhibits  close  similarity ; 
it  is  converted  by  alcoholic  sodium  ethoxide  solution  or  copper 
powder  into  3  :  3'-dinitroazobenzene,  m.  p.  149—150°. 

Di-iD-chloro-K-ip-cumidine  [l-dickloroamino-2  :  3  :  5-trimethylbcnz- 
cne\  is  prepared  from  hypoehlorous  acid  and  a-^-cumidine  in 
ethereal  solution,  but  is  too  unstable  to  permit  isolation  as  a  solid. 
It  is  converted  by  the  successive  action  of  a  large  excess  of  potassium 
iodide  solution  and  zinc  dust  and  glacial  acetic  acid  into  chloro- 
aminodicumylamine ,  colourless  needles,  m.  p.  167 — 168°  (which 
is  partly  transformed  by  distillation  with  steam  into  4 (l)-chloro- 
2:3: 5-trimethylaniline ),  colourless  needles,  m.  p.  110’5 — 111°) 
and  4  :  4'(  ?)-dichloro-2  :  3  :  5  :  2'  :  3'  :  5'-hexamethylazobenzene, 
lustrous,  red  needles,  m.  p.  189 — 190°.  Chloroaminodicumylamine, 
dissolved  in  light  petroleum,  is  transformed  by  lead  peroxide  into 
cMorociimylcumoqiiinonedi-imide,  C6HMe3Cl*N!C  6HMe3!NH ,  dark 
red,  oblique  prisms,  m.  p.  113 — 116°,  the  constitution  of  which  is 
elucidated  from  its  conversion  into  4(  ?)-chloro-2  :  3  :  5-trimethyl- 
benzene  and  cumoquinol. 

Di-w-cJiloro-m-toluidine  resembles  the  compound  just  described 
in  that  it  can  only  be  isolated  in  solution.  It  is  converted  by 
aqueous  alcoholic  potassium  iodide  solution  and  subsequent  treat¬ 
ment  with  zinc  dust  into  aminoditolylamine ,  prisms,  m.  p.  121°; 
6-chloro-o-aminotoluene ,  colourless  crystals,  m.  p.  83*5 — 84°;  and 
4  :  4'(  1)-dichloro- 3  :  3' -dimetkylazobenzene,  lustrous,  yellow  needles, 
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m.  p.  162 — 163°.  m-Tolyltoluquinonedi-imide  could  not  be  isolated 
in  the  crystalline  condition  by  the  action  of  lead  peroxide  in  the 
presence  of  sodium  sulphate  on  an  ethereal  solution  of  amino ditolyl- 
amine. 

Detailed  directions  are  given  for  the  conversion  of  2  :  6-dichloro- 
p-nitroaniline  into  5-nitro-m-dichlorobenzene,  for  the  reduction  of 
the  latter  to  3  :  5-dichloroaniline  and  the  chlorination  of  the  base 
to  2  :  3  :  4  :  5  :  6-pen tachloroaniline,  m.  p.  232°.  The  pentachloro- 
compound  is  transformed  by  hypochlorous  acid  in  ethereal  solution 
into  di-u-chloropentachloroaniline,  pale  yellow,  transparent,  thin 
prisms,  m.  p.  111°  (deeomp.).  This  substance  behaves  towards 
neutral  or  acid  potassium  iodide  solution  in  the  same  manner  as 
the  chloroamines  described  previously.  In  boiling  toluene  solution, 
it  is  decomposed  into  decachloroazobenzene ,  dark  red,  lustrous  plates 
or  flesh-coloured  needles,  m.  p.  317 — 318°  after  softening  at  316°. 

H.  W. 

The  Action  of  Sodium  Hydrogen  Sulphite  on  the  Nitro- 
anilines.  Hugo  Weil  and  Paul  Wassermann  (Ser.,  1922,  55, 
[B],  2533 — 2542;  cf.  Weil  and  Moser,  this  vol.,  i,  443). — An  exten¬ 
sion  of  previous  work  to  the  nitroanilines  and  related  compounds. 

p-Nitroacetanilide  is  converted  by  a  boiling  aqueous  solution 
of  sodium  hydrogen  sulphite  (40%)  into  sodium  ^-acetylamino - 
phenylsulphamate,  NHAc<J6H4’NH*S03Na,H20 ;  the  corresponding 
benzidine  salt,  C2oH3002N6(S03)2,H20,  a -naphthylamine  salt 
(+H20),  and  fi- naphthylamine  salt  (+H20)  are  described.  p-Acetyl- 
aminophenylsulphamie  acid  is  converted  by  boiling  aqueous  sodium 
hydroxide  into  p -aminophenylsulphamic  acid ,  NH^Cg^dSTH’SOsH, 
colourless  crystals,  whereas  boiling  dilute  mineral  acids  transform 
it  into  acetyl-p-phenylenediamine.  Sodium  p-aminophenylsulph- 
amate  condenses  with  chloro-2  :  4-dinitrobenzene  to  give  the  salt , 
C12H804N4,S03Na,  a  red,  crystalline  substance ;  the  corresponding 
barium  salt  is  sparingly  soluble  in  water.  p-Aminophenylsulphamic 
acid  can  be  diazotised,  and  the  diazonium  compound  couples  with 
(3-naphthol  to  give  an  azo -dye  which  retains  the  j^-sulphonic  group. 

p-Nitro-o-acetotoluidide  and  p-nitro-o-acetanisidide  are  reduced 
by  sodium  hydrogen  sulphite,  but  the  products  are  respectively 
too  soluble  and  too  unstable  to  permit  their  isolation  in  the 
homogeneous  condition. 

£>-Nitrobenzanilide,  which  is  most  conveniently  prepared  from 
£>-nitroaniline  and  benzoyl  chloride  in  the  presence  of  pyridine, 
is  reduced  similarly  to,  but  much  more  slowly  than,  the  corre¬ 
sponding  acetyl  derivative,  forming  sodium  p- benzoylaminophenyl - 
sulphamate ,  C13H1]L0N2*S03Na,2H20,  which  is  relatively  sparingly 
soluble  in  water.  Sodium  p-benzoylamino-o-iolylsulphamate  is 
prepared  in  a  similar  manner.  Benz yla ted  nitroanilines  cannot 
be  reduced  with  sodium  hydrogen  sulphite.  p-Nitroaniline  is 
gradually  dissolved  by  a  boiling  solution  of  sodium  hydrogen 
sulphite,  but  a  sulphamic  acid  cannot  be  isolated,  although  its 
presence  can  be  detected.  If,  however,  the  solution  is  greatly 
concentrated  and  acidified  with  dilute  hydrochloric  acid,  it  yields 
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the  monosodium  salt  of  a  sulphamsulphonic  acid  (annexed  formula 


NH-S03H 


SOgH 


S03H 


ArtT-^O  H  I  or  II)  (the  corresponding  p- 
3  naphthylamine  salt  is  de- 


'l 


NHc 

(I.) 


\/ 

NH2 

(II.) 


scribed)  which  loses  a  sulphonic 
group  under  the  influence  of 
hydrochloric  acid  and  forms 
p  -  phenylenediaminesulphonic 
acid.  Although  it  contains  a 


primary  amino-group,  it  does  not  react  with  benzoyl  chloride 
or  chloro-2  : 4- dinitrobenzene,  possibly  because  of  the  presence 
of  the  sulphonic  group  in  the  ortho -position  to  the  amino  - 
group  (formula  I).  In  harmony  with  these  observations,  the 
free  amino-group  is  not  affected  by  nitrous  acid;  the  compound 
can  be  diazotised  and  the  diazonium  compound  couples  with 
(3-naphthol  to  form  a  dye,  but  the  amino-group  which  takes 
part  in  the  change  is  that  which  is  formed  by  the  loss  of  a  sul¬ 
phonic  group  from  the  compound.  p-Nitro-o-toluidine  is  con¬ 
verted  similarly  into  sodium  amino-o-tolyl-p-sulphamsulphonate , 
SOgH'CjHgNg'SOgNajO’SHgO.  o-Nitroaniline,  on  the  other  hand, 
is  transformed  into  sodium  o-aminophenylsulphamate , 


C6H7%S03Na,H20, 

colourless,  lustrous  crystals.  The  products  of  the  reduction  of 
ra-nitroaniline  with  sodium  hydrogen  sulphite  are  too  soluble  to 
permit  their  isolation,  but  they  can  be  diazotised  in  solution  and 
subsequently  coupled  with  (3-naphthol ;  the  azo -dye  thus  formed  is 
acidic  in  character  and  retains  this  property  after  being  boiled 
with  mineral  acid,  although  it  loses  sulphuric  acid  under  these 
conditions.  It  appears,  therefore,  that  a  sulphosulphamic  acid  is 
formed  initially. 

m-Dinitrobenzene  is  reduced  by  sodium  hydrogen  sulphite  to 
a  mixture  of  sodium  m-nitrophenylsulphamate} 

C6H502N2-S03Na,0-5H20, 

and  sodium  m-phenylenedisulpliamate ,  C6H6N2(S03Na)2,3,oH20. 

H.  W. 


Nitro-derivatives  of  m-Nitrodimethylaniline.  Aquila 
Forster  and  William  Coulson  (T.,  1922,  121,  1988 — 1997). 

Bases  obtained  in  the  Decomposition  of  the  Azides  of 
Thiocarbamic  Acids.  E.  Oliveri-Manlala  ( Gazzetta ,  1922, 
52,  ii,  98 — 103;  cf.  A.,  1921,  i,  900). — By  heating  azides  of  thio¬ 
carbamic  acids  with  concentrated  hydrochloric  acid,  the  author 
has  previously  (A.,  1914,  i,  1144)  obtained  in  the  free  state  some 
of  the  bases  described  by  Freund  and  Schwarz  (A.,  1897,  i,  125) 
as  thiocyanamides,  NHR*CS*N3  — *  NHR-CSN.  As  regards  both  ' 
their  genesis  and  their  constitution,  these  bases  exhibit  close 
analogy  to  Wieland’s  nitrile  oxides  (A.,  1907,  i,  527 ;  1909,  i,  216, 
217,  923).  This  analogy  extends  also  to  the  anomalous  eryoscopic 
behaviour,  compounds  of  both  classes  exhibiting  in  solution  mole¬ 
cular  weights  considerably  higher  than  the  calculated  values, 
owing  probably  to  polymerisation.  The  bases  in  question  differ, 
however,  from  the  nitrile  oxides,  which  may  also  undergo  isomeric 
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change  to  the  corresponding  esters  of  isocyanic  acid,  in  that,  when 
heated  with  water  or  a  dilute  mineral  acid  or  an  organic  solvent, 
they  readily  lose  the  sulphur  atom,  giving  polymerides  of  the  corre¬ 
sponding  derivatives  of  cyanamide,  3NHR*CNS — >  (NHR*CN)3 ;  on 
the  other  hand,  the  nitrile  oxides  lose  the  oxygen  atom  by  reduction, 
yielding  nitriles,  RUN0+H2^H20+R-CN. 

The  constitution  of  these  bases  is  most  probably  represented  by 
the  formula  NHR*C:NIS,  and  it  is  proposed  to  name  the  compound 
NHPh*C:N!S,  anilinesulphonitrile,  rather  than  phenylthiocyan- 
amide. 


o -Toluidinesulphonitrile,  C6H4Me*NH*C:N!S,  obtained  by  pro¬ 
longed  boiling  of  the  corresponding  azide  (A.,  1921,  i,  900)  with 
concentrated  hydrochloric  acid,  forms  crystals,  m.  p.  138 — 140°, 
and  shows  abnormally  high  molecular  weight  in  freezing  acetic 
acid.  The  hydrochloride  and  platinichloride  were  analysed. 

p- Toluidinesulphonitrile ,  similarly  prepared,  was  obtained  crystal¬ 
line,  and  the  hydrochloride  and  platinichloride  were  prepared. 

Anilinesulphonitrile,  C7H6N2  (cf.  A.,  1914,  i,  1144)  has  m.  p. 
122—123°  and  exhibits  high  molecular  weight  in  acetic  acid.  The 
hydrobromide  and  platinichloride  were  prepared. 

Ethylaminesulphonitrile ,  NHEt*C:NIS,  was  not  prepared  in  the 
free  state  owing  to  the  readiness  with  which  it  decomposes,  but 
is  obtained  as  hydrochloride  when  the  azide  of  carbamic  acid  is 
boiled  with  concentrated  hydrochloric  acid;  the  platinichloride 
was  also  prepared.  The  azide  of  thiocarbamic  acid,  NHEt*CS*N3, 
obtained  by  the  interaction  of  ethylthiocarbimide  and  azoimide 
in  ethereal  solution,  is  identical  with,  the  compound  prepared  by 
Freund  and  Schwarz  ( loc .  cit.)  by  the  action  of  nitrous  acid  on 


ethylthiosemicarbazide  and  termed  triazosulphole,  NHEt*C<^  ; 

with  mercuric  oxide,  it  yields,  not  the  corresponding  azide  of 
carbamic  acid,  but  the  additive  compound ,  C3H6N4S,HgO,  which 
crystallises  in  needles.  T.  H.  P. 


The  Condensation  of  Aromatic  o-Aminosulphonic  Acids 
with  isoCyanic  Acid.  John  Richard  Scott  and  Jtjlius 
Berend  Cohen  (T.,  1922,  121,  2034 — 2051). 


Electrolytic  Reactions  of  Naphthalene  and  its  Derivatives. 
III.  Electrolytic  Oxidation  of  a-Naphthylamine  and  ar- 
Tetrahydro-a-naphthylamine.  Kasiiichi  Ono  (Mem.  Coll .  Sci. 
Kyoto ,  1922,  5,  345 — 357 ;  cf.  A.,  1921,  i,  334,  726). — The  electro¬ 
lytic  oxidation  of  a-naphthylamine  has  been  examined  in  a  divided 
cell  in  which  a  small  sheet  lead  cathode  is  immersed  in  sulphuric 
acid  (20%)  and  the  anode  liquid  is  a  solution  of  a-naphthylamine 
in  acetone  and  dilute  sulphuric  acid.  Platinum,  graphite,  and  lead 
peroxide,  respectively,  are  used  as  anode  materials,  the  last-named 
giving  the  best  results.  Under  these  conditions,  a-naphthylamine 
is  converted  into  a  mixture  of  naphthylamine-violet  and  a-naphtha- 
quinone.  Its  behaviour  thus  differs  from  that  of  aniline,  which, 
at  a  platinum  electrode,  is  transformed  solely  into  aniline -black, 
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but  the  apparent  stability  of  the  latter  may  be  due  entirely  to 
its  solubility  in  the  anode  liquid.  The  current  yield  diminishes 
with  increasing  current  density  and  attains  its  maximum  at 
approximately  1  ampere  per  100  sq.  cm.  Elevation  of  the  electro¬ 
lytic  temperature  does  not  necessarily  favour  the  yield.  A  suitable 
concentration  of  sulphuric  acid  is  10 — 30%,  the  best  results  being 
observed  with  a  10%  solution.  Potassium  chromate,  chrome 
alum,  potassium  chlorate,  and  ferric  sulphate  act  effectively  as 
oxygen  carriers.  The  possibility  of  the  formation  of  4-amino- 
a-naphthol  as  an  intermediate  product  of  the  oxidation  of 
a-naphthylamine  is  discussed,  but  its  production  could  not  be 
established  experimentally. 

The  electrolytic  oxidation  of  ar-tetrahydro- a-naphthylamine  has 
been  examined  under  closely  similar  conditions;  it  is  converted 
mainly  into  ar-tetrahydro-a-naphthaquinone.  Platinum,  lead 
peroxide,  and  graphite  are  used  as  anode  material,  and  of  these 
lead  peroxide  gives  the  best  results.  The  most  suitable  conditions 
are  a  current  density  of  about  1  amp./lOO  sq.  cm.,  a  temperature 
between  18°  and  23°,  and  a  concentration  of  sulphuric  acid  between 
10%  and  30%.  Chrome  alum,  potassium  chromate,  potassium 
chlorate,  and  potassium  ferrocyanide  are  efficient  oxygen  carriers. 

H.  W. 

Preparation  of  Symmetrical  Tetra-substitutedCarbamides. 

Arthur  Percival  Tanberg  and  Herbert  Winkel  (E.  J.  du  Pont 
de  Nemours  &  Co.)  (Brit.  Pat.  144681 ;  from  Chem.  Zentr.,  1922, 
ii,  1136). — Secondary  aromatic  amines,  dissolved  in  indifferent 
solvents  such  as  benzene,  xylene,  solvent  naphtha,  or  carbon 
tetrachloride,  are  heated  at  70°  and  treated  with  the  necessary 
amount  of  carbonyl  chloride,  s -Diphenyldimethylcarbamide  is 
thus  prepared  from  methylaniline  according  to  the  equation 
4NHMePh+COCl2=CO(NMePh)2+2NH2MePhCl.  G.  W.  R. 

The  Chlorohydrin  and  Oxide  of  Methyleneei/ctobutane 
and  the  Transformation  of  the  Former  into  ci/cloPentanone. 

N.  J.  Demjanov  and  Marie  Dojarenko  (Ber.,  1922,  55,  [13], 
2730 — 2737). — Met hylenecydo butane  (cf.  this  vol.,  i,  996)  is  con¬ 
verted  by  hypochlorous  acid  into  the  corresponding  chlorohydrin , 

CH2<S>C(°H)-CH2C1  or  CH2<^2>CC1-CH2-0H,  b.  p. 

64’5°/20  mm.,  75°/33  mm.,  83°/47  mm.,  lo8°/747  mm.,  d\  1-1657, 
df  1*1502,  df  1*1448,  1*4657.  The  corresponding  phenyl- 

urethane  crystallises  in  needles,  m.  p.  112*5—113°.  When  heated 
under  a  reflux  condenser  with  water  and  lead  oxide,  the  chloro¬ 
hydrin  is  converted  into  cycZopentanone,  which  is  identified  as  the 
oxime  and  semicarbazone ;  the  same  reaction  takes  place  very 
slowly  at  the  atmospheric  temperature.  Glutaric  and  succinic 
acids  are  produced  by  the  action  of  nitric  acid  (d  1*2)  on  the  chloro¬ 
hydrin.  Concentrated  aqueous  potassium  hydroxide  solution  con¬ 
verts  the  chlorohydrin  into  the  oxide ,  CH2<^^^2^>C<CV^'2,  b.  p. 

CH2  o 
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89 — 92°/754  mm.,  the  constitution  of  which  is  established  by  its 
isomerisation  (by  means  of  zinc  chloride)  to  cycfobutaldehyde. 

The  dichloride,  CH2<C^g2^CChCH2Cl,  b.  p.  67— 69°/36  mm., 

T1928,  df  1T772,  n\]  1*4756,  is  obtained  as  by-product  during 
the  preparation  of  the  ehlorohydrin.  H.  W. 

The  Solubility  of  the  Chlorophenols.  Nevil  Vincent 
Si  d  gw  to  k  and  Sydney  Leonard  Turner  (T.,  1922,  121,  2256 — 
2263). 


Derivatives  of  isoEugenol.  G.  Rastelli  (Gazzettci,  1922, 
52,  ii,  129 — 130) . — Dibromoacetylisoeugenol , 


•CHBrCHMeBr, 


OMe 


forms  white  crystals,  m.  p.  125°,  and  darkens  rapidly  in  the  light. 
Dibromobenzoylisoeugmol ,  C17H1G03Br2,  crystallises  in  lustrous, 

white  scales,  m.  p.  113°,  stable  towards  light.  Di-iodoacetyliso- 
eugenol  ( ?)  forms  dirty  white  crystals,  and  di-iodobenzoylisoeugenol , 
C17H1603I2,  white,  silky  needles,  m.  p.  85 — 86°.  T.  H.  P. 


The  Interchange  of  Alcohol  Radicles  in  Esters.  II. 
Akira  Shimomura  and  Julius  Berend  Cohen  (T.,  1922,  121, 
2051—2059). 

Influence  of  Substitution  in  the  Components  on  Equilibria 
in  Binary  Solutions.  XXXVI.  The  Equilibria  of  Dihydroxy- 
naphthalenes  with  Amines.  Robert  Kremann,  Franz  Hem- 
melmayr,  and  Heinrich  Riemer  ( Monaish .,  1922,  43,  164 — 
208). — The  system  1  :  4 -dihydro  xynaphthalene- (3 -naphthylamine 
gives  a  compound  (1  mol. :  1  mol.),  m.  p.  143°,  which  forms  a 
eutectic  with  1  :  4-dihydroxynaphthalene  at  125°  containing  36%, 
and  one  with  (3-naphthylamine  at  96°  containing  76%,  of  (3-nap hthyl- 
amine.  1  :  5-Dihydroxynaphthalene  and  (3-naphthylamine  give  a 
compound  (1  mol.  :  1  mol.),  m.  p.  229*5°,  which  forms  a  eutectic 
with  1  :  5-dihydroxynaphthalene  at  212°  containing  35%,  and  one 
with  (3-naphthylamine  at  107°  containing  95%,  of  (3-naphthylamine. 
1  :  6-Dihydroxynaphthalene  and  (3-naphthylamine  give  a  com¬ 
pound  (2  mol.  :  3  mol.),  m.  p.  110*5°,  which  forms  a  eutectic  with 
1  :  6-dihydroxynaphthalene  at  92°  containing  42%,  and  one  with 
[3-naphthylamine  at  96°  containing  65%,  of  (3-naphthylamine . 
1  :  8 -Dihydro  xynaphthalene  and  (3-naphthylamine  give  a  com¬ 
pound  (1  mol.  :  1  mol.),  m.  p.  124°,  which  forms  a  eutectic  with 

1  :  8 -dihydro xynaphthalene  at  75°  containing  38%,  and  one  with 
(3-naphthylamine  at  76°  containing  55%,  of  (3-naphthylamine. 

2  :  3-Dihydroxynaphthalene  and  (3-naphthylamine  give  a  compound 
(1  mol.  :  1  mol.),  m.  p.  168°,  which  forms  a  eutectic  with  2  :  3-di- 
hydroxynaphthalene  at  145°  containing  24%,  and  one  with 
[3-naphthylamine  at  106*5°  containing  97%,  of  [3-naphthylamine. 
2  :  6-Dihydroxynaphthalene  and  [3-naphthylamine  give  a  compound 
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(1  mol.  :  2  mol.),  m.  p.  171*5°,  which  forms  a  eutectic  with  2  :  6-di¬ 
hydroxynaphthalene  at  165°  containing  41%,  and  one  with 
p-naphthylamine  at  109°  containing  98%,  of  p- naphthyl  amine. 
2  :  7-Dihvdroxynaphthalene  and  p-naphthylamine  give  a  compound 
(1  mol.  :  1  mol.),  m.  p.  163°,  which  forms  a  eutectic  with  2  :  7-di- 
hydroxynaphthalene  at  153°  containing  36%,  and  one  with 
p-naphthylamine  at  108°  containing  98*5%,  of  p-naphthylamine. 

1  :  5-Dihydroxynaphthalene  and  a-naphthylamine  give  a  eutectic 
at  44°  containing  95%  of  a-naphthylamine.  2  :  O-Dihydroxy- 
naphthalene  and  a-naphthylamine  give  a  eutectic  at  46°  containing 
98%  of  a-naphthylamine.  2  :  7-Dihydroxynaphthalene  and 
a-naphthylamine  give  a  eutectic  at  35°  containing  91%  of  a-naph¬ 
thylamine.  1  :  4-Dihydroxynaphthalene  and  a-naphthylamine  give 
a  compound  (1  mol.  :  1  mol.),  m.  p.  143°,  which  forms  a  eutectic 
with  1  :  4-dihydroxynaphthalene  at  129°  containing  39%,  and 
one  with  a-naphthyalmine  at  44°  containing  94%,  of  a-naphthyl¬ 
amine.  1  :  6-Dihydroxynaphthalene  and  a-naphthylamine  give  a 
compound  (2  mols.  :  3  mols.),  m.  p.  84*5°,  which  forms  a  eutectic 
with  1  :  6-dihydroxynaphthylamine  at  76°  containing  53%,  and 
one  with  a-naphthylamine  at  43°  containing  92*5%,  of  a-naphthyl¬ 
amine.  1  :  8-Dihydroxynaphthalene  and  a-naphthylamine  give  a 
compound  (1  mol.  :  1  mol.),  m.  p.  76*5°,  which  forms  a  eutectic 
with  1  :  8-dihydroxynaphthalene  at  74°  containing  45%,  and  one 
with  a-naphthylamine  at  41°  containing  84%,  of  a-naphthylamine. 
2  :  3-Dihydroxynaphthalene  and  a-naphthylamine  give  a  compound 
(2  mols.  :  3  mols.),  m.  p.  103°,  which  forms  a  eutectic  with  2  :  3-di- 
hydroxynaphthalene  at  97°  containing  54*5%,  and  one  with 
a-naphthylamine  at  35°  containing  87%,  of  a-naphthylamine. 

1  :  6-Dihydroxynaphthalene  and  ^-phenylenediamine  give  a 
compound  (1  mol.  :  1  mol.),  m.  p.  170°,  wdiich  forms  a  eutectic  with 
1  :  6-dihydroxynaphthalene  at  121°  containing  15%,  and  one 
with  ^-phenylenediamine  at  125°  containing  95%,  of  £>-phenyl- 
enediamine.  1  :  8-Dihydroxynaphthalene  and  p-phenylenediamine 
form  a  compound  (2  mols.  :  1  mol.),  m.  p.  118°,  which  gives  a 
eutectic  with  1  :  8-dihydroxynaphthalene  at  109°  containing  21%, 
and  one  with  p-phenylenediamine  at  106°  containing  37%,  of 
_p-phenylencdiamine.  2  :  3-Dihydroxynaphthalenc  and  ^-phenyl- 
enediamine  form  a  compound  (2  mols.  :  1  mol.),  m.  p.  164°,  which 
gives  a  eutectic  with  2  :  3-dihydroxynaphthalene  at  141°  containing 
4%,  and  one  with  p-phenylenediamine  at  118°  containing  70%,  of 
^-phenylenediamine.  2  :  6-Dihydroxynaphthalene  and  p-phenyl- 
enediamine  give  a  compound  (1  mol.  :  1  mol.),  m.  p.  212°,  which 
gives  a  eutectic  with  2  :  6-dihydroxynaphthalene  at  195°  containing 
10%,  and  one  with  ^-phenylenediamine  at  140°  containing  95%, 
of  p-phenylenediamine.  2  :  7-Dihydroxynaphthalene  and  ^p-phenyl- 
enediamine  give  a  compound  (2  mols.  :  1  mol.),  m.  p.  180°,  which 
forms  a  eutectic  with  2  :  7-dihydroxynaphthalene  at  171°  containing 
10*5%,  and  one  with  ^-phenylenediamine  at  129°  containing  81%, 
of  ^-phenylenediamine. 

1  : 4-Dihydroxynaphthalene  and  m-phenylenediamine  gi  ve  a 
compound  (1  mol.  :  1  mol.),  m.  p.  124°,  which  forms  a  eutectic  with 
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ra-phenylenediamine  at  55°  containing  92*5%  of  ra-phenylenedi- 
amine.  1  :  6-Dihydroxynaphthalene  and  m-phenylenediamine  give 
a  compound  (1  mol.  :  1  mol.),  m.  p.  125°,  which  forms  a  eutectic 
with  1  :  6-dihydroxynaphthalene  at  87°  containing  22%,  and  one 
with  m-phenylenediamine  at  49°  containing  89%,  of  m-phenylene¬ 
diamine.  1  :  8-Dihydroxynaphthalene  and  m-phenylenediamine 
give  a  compound  (1  mol.  :  1  mol.),  m.  p.  101°,  which  forms  a  eutectic 
with  1  :  8-dihydroxynaphthalene  at  7 5°  containing  32%,  and  one 
with  m-phenylenediamine  at  58°  containing  92%,  of  m-phenylene¬ 
diamine.  2  :  3-Dihydroxynaphthalene  and  m-phenylenediamine 
give  a  compound  (1  mol.  :  1  mol.),  m.  p.  149°,  which  forms  a  eutectic 
with  2  :  3-dihydroxynaphthalene  at  122°  containing  24%,  and  one 
with  m-phenylenediamine  at  53°  containing  94%,  of  m-phenylene¬ 
diamine.  2  :  6-Dihydroxynaphthalene  and  m-phenylenediamine 
give  a  compound  (1  mol.  :  1  mol.),  m.  p.  171°,  which  forms  a  eutectic 
with  2  :  6-dihydroxynaphthalene  at  125°  containing  35%,  and  one 
with  m-phenylenediamine  at  61°  containing  98%,  of  m-phenylene¬ 
diamine.  2  :  7-Dihydroxynaphthalene  and  m-phenylenediamine 
give  a  compound  (1  mol.  :  1  mol.),  m.  p.  139°,  which  forms  a  eutectic 
with  2  :  7-dihydroxynaplithalene  at  126°  containing  33%,  and  one 
with  m-phenylenediamine  at  53°  containing  98%,  of  m-phenylene¬ 
diamine. 

The  system  1  :  4-dihydroxynaphthalene-o-phenylenediamine  has 
a  eutectic  at  87°  containing  83%  of  o-phenylenediamine.  The 
system  2  : 3-dihydroxynaphthalene-o-phenylenediamine  has  a 
eutectic  at  96°  containing  93%  of  o-phenylenediamine.  The 
formation  of  a  compound  in  these  cases  was  not  proved.  1  :  6-Di- 
hydroxynaphthalene  and  o-plienylenediamine  give  a  compound 
(1  mol.  :  1  mol.),  m.  p.  95°,  which  forms  a  eutectic  with  1  :  6-di¬ 
hydroxynaphthalene  at  76°  containing  32%,  and  one  with  o-phenyl¬ 
enediamine  at  62°  containing  61%,  of  o-phenylenediamine.  1:8- 
Dihydroxynaphthalene  and  o-phenylenediamine  give  a  compound 
(1  mol.  :  1  mol.),  m.  p.  151°,  which  forms  a  eutectic  with  1  :  8-di¬ 
hydroxynaphthalene  at  117°  containing  7%,  and  one  with  o-phenyl¬ 
enediamine  at  93°  containing  85%,  of  o-phenylenediamine.  2  :  6- 
Dihydroxynaphthalene  and  o-phenylenediamine  give  a  compound 
(2  mols.  :  3  mols.),  in.  p.  150°,  which  forms  a  eutectic  with  2  :  6-di¬ 
hydroxynaphthalene  at  124°  containing  30%,  and  one  with 
o-phenylenediamine  at  99°  containing  92%,  of  o-phenylenediamine. 
2  :  7-Dihydroxynaphthalene  and  o-phenylenediamine  give  a  com- 
pound  (2  mols.  :  3  mols.),  m.  p.  140°,  which  forms  a  eutectic  with 
2  :  7-dihydroxynaphthalene  at  101°  containing  38%,  and  one  with 
o-phenylenediamine  at  96°  containing  91%,  of  o-phenylenediamine. 

1  :  4-Dihydroxynaphthalene  and  benzamide  give  a  eutectic  at 
91°  containing  6T5%  of  benzamide.  1  :  5-Dihydroxynaphthalene 
and  benzamide  form  a  eutectic  at  106°  containing  72%  of  benzamide. 

1  :  1 -Dihydro xynaphthalene  and  benzamide  form  a  eutectic  at 
90°  containing  45%  of  benzamide.  1  :  8-Dihydroxynaphthalene 
and  benzamide  form  a  eutectic  at  46°  containing  46%  of  benzamide. 

2  :  6-Dihydroxynaphthalene  and  benzamide  form  a  eutectic  at  87° 
containing  48%  of  benzamide.  2  :  7 -Dihydro xynaphthalene  and 
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benzamide  form  a  eutectic  at  78°  containing  52%  of  benzamide. 
2  : 3-Dihydroxynaphthalene  and  benzamide  give  a  compound 
(1  mol.  :  3  mols.),  m.  p.  113°,  which  gives  a  eutectic  with  2  :  3-di- 
hydro  xynaphthalene  at  80°  containing  48%,  and  one  with  benzamide 
at  106°  containing  75%,  of  benzamide.  C.  K.  I. 

Synthesis  of  1  : 12-Dihydroxyperylen©  and  Perylene. 

Alois  Zincke  and  Kupert  Dengg  (Monatsk.,  1922,  43,  125 — 128). 
— Most  of  the  work  detailed  in  this  paper  has  been  described  pre¬ 
viously  (this  vol.,  i,  132).  1  :  12-Dibenzoyloxyperylene  forms 

brownish-yellow,  amorphous  flocks,  and  decomposes  at  about 
224°.  C.  Iv.  I. 

The  Valency  Problem  of  Sulphur.  VII.  o-Nitrophenyl- 
dithiochloride.  Hans  Lecher  and  Kurt  Simon  ( Ber .,  1922, 
55,  [B\  2423 — 2432). — In  a  recent  communication,  the  analogy 
between  dithiochlorides,  Ar*S2*Cl,  and  diazonium  chlorides, 
Ar*N2*Cl,  has  been  indicated  (A.,  1920,  i,  860).  Further  examin¬ 
ation  of  o-nitrophenyl  dithiochloride  shows  that  the  similarity  is 
purely  formal  and  that  the  dithiochloride  does  not  exhibit  the 
typical  properties  of  diazonium  compounds.  o-Nitrophenyldithio- 
chloride  is  not  a  salt,  since  its  solutions  in  ethylene  chloride  are 
non-conductors  of  electricity ;  it  belongs  to  the  relatively  small 
class  of  sulphides  in  which  bivalent  sulphur  functions  as  a  positive 
element  and  in  which  its  linkings  are  not  heteropolar  and  ionisable. 

The  preparation  of  o-nitrophenyl  mercaptan,  m.  p.  57—58°, 
from  oo ' -dinit rodiphenyl  disulphide  and  dextrose,  is  described  in 
detail. 

o-Nitrophenyl  dithiochloride,  N02*C6H4*S*SC1,  is  stable  at  the 
atmospheric  temperature ;  when  heated  by  itself,  it  suffers  incipient 
decomposition  at  about  100°,  evolves  sulphur  chloride  at  about 
150°,  and  explodes  above  200°.  It  appears  to  be  hydrolysed  by 
water  in  accordance  with  the  equation  2N02*C6H4*S2C1+H20  — > 
(K02*C6H4*S2)20+2HC1,  but  attempts  to  isolate  the  oxide  in  a 
homogeneous  condition  were  not  successful.  Aqueous  potassium 
hydroxide  decomposes  it  according  to  the  scheme  N(VC6H4#S2C1  + 
2KOH  — >  N02;C6H4-SK+(H0-S-0H)+KC1.  It  reacts  with  di- 
methylaniline  dissolved  in  anhydrous  ether  to  form  4 -dimethyl- 
aminophenyl  2' -nitrophenyl  disulphide ,  NMe2*C6H4*S2'C6H4*]S[02, 

orange-coloured  plates,  m.  p.  115  5— 117°  (corr.). 

2  :  2'-Dinitrodiphenyl  trisulphide,  yellow  needles,  m.  p.  174-5 — 
176°  (corr.)  when  rapidly  heated  and  placed  in  a  pre-heated  bath, 
is  prepared  by  mixing  ethereal  solutions  of  o-nitrophenyl  dithio¬ 
chloride  and  o-nitrophenyl  mercaptan.  It  could  not  be  obtained 
satisfactorily  from  the  mercaptan  and  sulphur  dichloride  or  from 
o-nitrophenyl  thiochloride  and  hydrogen  sulphide.  It  is  hydrolysed 
by  concentrated  aqueous  potassium  hydroxide  at  70—80°  in  accord¬ 
ance  with  the  equation  (N02-G6H4)2S3+2K0H=2K02*C6H4*SK+ 
(HOS'OH).  o-Nitrophenyl  dithiochloride  reacts  with  piperidine, 
but  the  expected  mixed  disulphide,  NO2,CrjH4*S2*C5H10,  could  not 
be  isolated  in  a  well-defined  condition,  H.  W. 
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Vinylcyciopropane,  certain  Derivatives  of  Methylct/cfo- 
propylcarbinol  and  the  Isomerisation  of  the  ci/cioPropane 
Ring.  N.  J.  Demjanov  and  Marie  Dojarenko  ( Ber .,  1922,  55, 


[B],  2718 — 2727). — AcetylcycZopropaneoxime,  j^7>CH*CMe!N‘OH, 

is  reduced  to  the  corresponding  amine,  which  is  transformed  by 
methyl  iodide  into  trimethyl- 2-cycZopropylethylammonium  iodide. 
The  hydroxide  corresponding  with  the  latter  compound  decomposes 


cn  ■v. 

when  distilled  mainly  into  vinylcyclopropane ,  i  2^>CH‘CHICH2, 

CH2 

a  colourless,  mobile  liquid,  b.  p.  40 — 40-2°/755  mm.,  d\  0*741, 
df  0*731,  df  0*726,  df  0*723,  Tig  1*4205,  nf;  1*4172.  a-cycZoPropyl- 


CTT 

ethyldimethylamine,  |  2>CH-CHMe-NMe2,  is  produced  in  very 

small  amount  during  the  action  and  is  characterised  in  the  form 
of  its  picrate ,  yellow  needles,  m.  p.  187 — 188°,  and  aurichloride , 
thin,  yellow,  rectangular  leaflets.  VinylcycZopropane  reacts 
vigorously  with  bromine  to  give  the  corresponding  dibromide ,  b.  p. 
86—88°/21—22  mm.,  d\  1*842,  df  1*825,  df  1*818,  Tig  1*54447, 
which  reacts  only  very  slowly  with  bromine.  The  hydrocarbon 
is  oxidised  by  potassium  permanganate  at  0 — 5°  to  formic 
acid,  cycZopropanecarboxylic  acid  and  cyclo propylethylene  glycol , 

^2>CH-CH(OH)-CH2-OH,  b.  p.  213—2157750  mm.,  d\  1-0823, 
df  1-0677,  1-4637. 

MethylcycZopropylcarbinol  is  transformed  by  iodine  and  red 
phosphorus  into  the  iodide ,  C5H9I,  a  colourless  liquid  which 
becomes  brown  when  preserved,  b.  p.  57*5 — 58*5°/19 — 20  mm., 
69—70736  mm.,  d°4  1*597,  df 1*575,  df  1*5675,  Tig  1*5244,  ng  1*5221 ; 
a  specimen  prepared  by  the  action  of  hydrogen  iodide  on  the 
carbinol  at  0°  had  b.  p.  68°/35  mm.,  dg  1*6083,  df  T587,  df  T579, 
R  37*34.  The  iodide  is  converted  by  alcoholic  potassium  hydr¬ 
oxide  solution  into  piperylene,  CHMeICH*CH!CH0,  b.  p.  41*8 — 
42*27748  mm.,  d\  0*697,  df  0*688,  df  0*6827,  Tig  1*4366,  Tig  1*43398, 
which  is  transformed  by  bromine  into  apyS-tetrabromo-w-pentane, 
long  prisms,  m.  p.  116°.  It  appears,  therefore,  that  the  iodide, 
C5H9I,  must  have  the  constitution  CH2!CH*CH2*CHI*CH3  or 
C^-CHrCH-CHI-CH:,,  (probably  the  former),  and  that  the  cyclo- 
propyl  ring  must  have  suffered  fission  during  the  action. 

The  action  of  dehydrating  agents  (acetic  anhydride,  oxalic  acid, 
and  phosphoric  oxide)  on  the  carbinol  has  been  examined  in  the 
hope  of  obtaining  vinylc/ycZopropane  in  this  manner.  A  definite 
result  is  obtained  only  with  acetic  anhydride  which  gives  the 
corresponding  acetate,  b.  p.  138 — 139°/747  mm.,  d\  0*949,  df  0*939, 
df  0‘931,  Tig  1*4200,  nf  1*4182.  H.  W. 


Ketens.  XL.  Ketenacetals.  H.  Stau dinger  and  G.  Rath- 
sam  (Helv.  Chim.  Acta,  1922,  5,  645 — 655). — The  preparation  and 
examination  of  phenylketenacetal  have  shown  that  this  is  much 
more  stable  than  the  corresponding  keten.  Attempts  were  first 
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made  to  obtain  the  acetals  of  ordinary  keten  and  of  methylketen 
by  heating  the  ortho-esters  of  acetic  and  propionic  acids  with 
phosphoric  oxide,  according  to  the  scheme  CH3*C(OEt)3  — *• 
CH2IC(OEt)1>+EtOH,  but  without  success.  On  the  other  hand, 
the  ortho-ester  of  phenylacetic  acid  gave  a  good  yield  of  phenyl- 
ketenacetal  when  it  was  distilled  several  times  at  12 — 15  mm. 
pressure.  Phenylketenacelal ,  CHPhIC(OEt)2,  boils  at  136° /1 2  mm. 
Compared  with  phenylketen,  it  is  quite  stable,  and  only  polymerises 
very  slowly  at  130°.  It  is  not  oxidised  by  air  at  the  ordinary 
temperature,  but  is  very  sensitive  to  water,  giving  ethyl  phenyl- 
acetate  ;  with  bromine  it  gives  ethyl  phenylbromoacetate.  It 
combines  with  2  mols.  of  cliphenylketen  to  form  a  compound , 
probably  a  cyclohexane  derivative;  C40H36O4,  white  crystals,  m.  p, 
138°.  By  hydrolysis,  this  gives  an  acid,  which  was  not  further 
investigated. 

By  the  action  of  dry  sodium  methoxide  on  as-diphenyldichloro- 
ethylene,  diphenylketenacetal  wras  not  obtained,  but  a  complex 
reaction  ensued  with  production  of  diphenylmethane,  tolane,  and 
methyl  alcohol.  Attempts  to  prepare  the  ortho-ester  of  diphenyl- 
acetic  acid  by  the  action  of  alcohol  on  ethyl  diphenylimidoacetate 
were  unsuccessful.  Ethyl  diphenylimidoacetate ,  CHPh2*C(NH)*OEt, 
was  prepared  by  passing  hydrogen  chloride  at  —80°  into  a  mixture  of 
light  petroleum,  diphenylacetonitrile  and  the  calculated  quantity 
of  alcohol  in  an  autoclave  and  allowing  the  mixture  to  remain  at 
the  ordinary  temperature  for  a  long  time.  Its  hydrochloride  has 
m.  p.  128 — 130°,  decomposing  into  diphenylacet amide  and  ethyl 
chloride. 

By  the  action  of  diphenylketen  on  orthoformic  ester  at  60°, 
the  acetal  of  ethyl  diphenyl for mylacetate,  C02Et,CPh2‘CH(0Et)2, 
is  formed,  m.  p.  58°,  a  remarkably  stable  substance.  It  is  not 
decomposed  by  alcoholic  potassium  hydroxide,  but  with  warm 
concentrated  hydrochloric  acid  it  breaks  up,  giving  diphenylaeetic 
acid,  ethyl  chloride,  and  formic  acid.  E.  H.  R. 

Ketens.  XLI.  Methylenecarbonic  Acid  Derivatives 
[Ketenacetals,  etc.].  H.  St atj dinger  and  P.  Meyer  ( Helv .  Chim. 
Ada ,  1922,  5,  656 — 678). — From  the  analogies  in  the  constitutions 
G!C(OEt)2  and  CR2IC(OEt)2,  the  ketenacetals  (previous  abstract) 
may  be  regarded  as  the  normal  esters  of  methylene-carbonic  acid. 
Their  derivatives,  such  as  CRg.’C^ONa^OEt,  are  enolic  forms  of 
derivatives  of  acid  esters.  These  are  already  known  in  the  form 
of  derivatives  of  ethyl  malonate.  In  the  present  paper  are  de¬ 
scribed  attempts  to  obtain  derivatives  of  the  types  CR2IC(OM')*OEt 
and  CR2!C(OM')2,  where  M'  is  an  alkali  metal,  most  of  the  experi¬ 
ments  being  made  with  ethyl  diphenylacetate.  Potassoxy ethoxy - 
diphenylketen ,  CPh2IO(OK)-()Et,  was  obtained  best  by  treating 
ethyl  diphenylacetate  with  potassamide  in  liquid  ammonia.  An 
additive  product  was  first  obtained  which  by  heating  in  a  vacuum 
at  100 — 120°  lost  ammonia.  It  wras  also  prepared  by  treating  the 
ester  with  potassium  suspended  in  toluene,  but  was  not  isolated 
by  this  method.  The  salt  is  spontaneously  oxidised  by  oxygen, 
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without,  however,  forming  a  stable  peroxide.  The  oxidised  salt 
is  decomposed  by  water,  giving  benzophenone  and  benzilic  acid. 
When  alkylated  with  methyl  iodide,  the  ester  salt  gives  ethyl 
aa-diphenylpropionate.  Diphenylketen  reacts  with  it  to  form 
tetraphenylacetone  and  tetraphenylallene,  the  production  of  which 
is  difficult  to  explain. 

The  carboxylic  acids  show  little  tendency  to  form  enol  derivatives. 
Thus  it  was  found  impossible  by  heating  sodium  diphenylacetate 
or  sodium  ^sobutyrate  with  sodium  methoxide  to  obtain  the  normal 
sodium  salt  derivative  of  diphenylketendiol.  Sodium  diphenyl¬ 
acetate  showed  some  tendency  to  enolise  under  these  conditions 
to  form  a  yellow  salt,  but  the  best  result  was  obtained  by  heating 
potassium  diphenylacetate  with  potassamide  in  liquid  ammonia, 
when  dipotassoxydiphenylketen,  CPh2*C(OK)2,  was  obtained  as 
a  yellow  precipitate.  The  yellow  salt  could  not  be  crystallised. 
It  was  also  obtained  by  the  action  of  potassium  on  potassium 
diphenylacetate  in  liquid  ammonia,  and  a  similar  salt  was  obtained 


from  diphenyleneacetic  acid,  i  6^.4^>CH*C02H,  but  not  from  salts 

C6H4 

of  acetic,  ^sobutyric,  succinic,  or  malonic  acid.  It  is  noteworthy 
that  whilst  ethyl  malonate  enolises  more  readily  than  ethyl  diphenyl¬ 
acetate,  in  the  case  of  the  potassium  salts  the  tendency  to 
enolise  is  reversed.  Dipotassoxydiphenylketen  undergoes  autoxid- 
ation  in  oxygen,  forming  an  explosive  peroxide.  The  peroxide, 
a  colourless  solid,  is  formed  by  absorption  of  two  atoms  of  oxygen 
and  appears  to  have  a  high  molecular  weight.  When  gently 
heated,  it  decomposes  more  or  less  explosively  into  benzophenone 
and  potassium  carbonate.  When  the  potassium  compound,  sus¬ 
pended  in  toluene,  is  oxidised  carefully  with  air,  a  monoxide  is 

formed,  probably  having  the  structure  0<C  i  **  >  which  when 

c(6K.)2 

treated  with  acids  or  alkalis  forms  benzilic  acid.  Alkylation  of 
dipotassoxydiphenylketen  with  methyl  iodide  gives  potassium 
aa-diphenylpropionate,  whilst  the  more  active  methyl  sulphate 
gives  the  corresponding  methyl  ester.  These  products  of  alkyl¬ 
ation  afford  proof  that  when  enolic  compounds  are  alkylated  the 
alkyl  group  becomes  primarily  attached  to  the  carbon  atom.  If 
combination  first  occurred  at  the  oxygen  atom,  a  potassium  enol 
derivative  of  the  ester  would  be  formed  and  a  C- alkylated  deriv¬ 
ative  would  not  be  obtained. 

The  greater  reactivity  of  the  salts  of  ketendiol,  which  are 
coloured  and  autoxi disable,  compared  with  the  esters  which  are 
not,  is  paralleled  by  the  greater  reactivity  of  the  salts  of  the  poly¬ 
hydroxy-benzenes  such  as  pyrocatechol  and  pyrogallol  as  compared 
with  their  ethers.  E.  H.  R. 


Alkali  Salts  of  Benzil  and  the  Benzilic  Acid  Transform¬ 
ation.  H.  Staudinger  and  A.  Binkert  (Helv.  Ohm.  Acta,  1922, 
5,  703 — 710). — In  a  previous  paper  (preceding  abstract)  the  difference 
between  the  reactivity,  for  instance  the  autoxidisability,  of  the 
polyhydroxybenzenes  in  the  form  of  their  alkyl  derivatives  and 
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of  their  sodium  salts,  was  compared  with  the  difference  between 
the  salts  and  esters  derived  from  ketenacetals.  The  investigation 
is  now  extended  to  the  salts  of  stilbenediol,  OH’CPhICPh'OH, 
which  is  isomeric  with  diphenylketendiol,  Ph2C!C(OH)2.  The 
potassium  salts  of  stilbenediol  are  formed  to  some  extent  when 
benzoin  is  treated  with  potassamide  in  liquid  ammonia,  or  by  the 
reduction  of  benzil  by  potassium  in  liquid  ammonia,  but  they  are 
best  obtained  by  reducing  benzil  with  potassium  in  boiling  benzene. 
The  dipotassium  salt  is  red  and  the  monopotassium  salt  violet. 
The  red  salt  is  decomposed  by  water,  giving  benzoin;  with  acetic 
anhydride,  it  gives  (3-stilbene  diacetate,  probably  with  a  little  of 
the  a-form,  and  with  benzoyl  chloride  the  corresponding  dibenzoate 
in  two  probably  stereoisomeric  forms,  m.  p.  159°  and  185 — 187°. 
The  dimethyl  ether ,  probably  the  a-form,  has  m.  p.  127°.  The 
monopotassium  salt  is  to  be  regarded  as  a  compound  of  the  quin- 
hydrone  type,  formed  between  one  mol.  of  benzil  and  one  of 
dipotassium  salt,  as  in  the  annexed  formula.  Its  deep  colour 
PlrPOTC  rvP.Ph  suPPorts  this  opinion,  and  also  the  fact  that 
1  'att-  *  !  1  with  acetic  anhydride  and  benzoyl  chloride 

Ph*COK  .  .  .  O.OPh  jq  gjves  a  mixture  of  benzil  and  of  stilbenediol 
derivative.  The  dipotassium  salt  is  autoxidisable,  like  the  corre¬ 
sponding  salt  of  diphenylketendiols ;  in  the  cold,  potassium 
benzoate  is  formed,  but  in  the  warm  a  mixture  of  benzoic  acid 
and  benzilic  acid.  The  former  probably  results  from  a  peroxide, 

0*CPh*0K  ,11,,  £  -i  ^^-CPh’OK  *  ,  i 

.,  the  latter  from  a  monoxide,  CK^JL™  A  suggested 


O-CPh-OK’ 


CPh'OK 


explanation  of  the  benzilic  acid  transformation  is  as  follows.  The 
action  of  alkali  on  benzil  leads  first  to  an  additive  product,  a 
pinacone,  OK*CPh(OH)*CPh(OH)*OK.  This  may  lose  water  to 
form  the  above  oxide,  which  then  undergoes  transformation,  or 
the  pinacone  may  change  over  directly,  the  transformation  being 
a  special  case  of  the  pinacone-pinacoline  change.  E.  H.  R. 


isoCampholic  Acid.  H.  Rupe  and  P.  Briellmann  (Helv. 
Chun.  Acta ,  1922,  5,  767 — 777). — Experiments  were  made  to 
investigate  more  fully  the  fsoeampholic  acid  first  prepared  by 
Guerbet  (A.,  1895,  i,  61)  and  if  possible  to  determine  its  constitution. 
The  material  was  obtained  from  the  campholic  acid  prepared  by 
heating  camphor  with  potassium  hydroxide  at  280°  in  an  iron 
autoclave,  and  was  finally  purified  by  converting  it  into  the  acid 
chloride  and  thence  into  the  amide.  The  chloride ,  C10H17OC1,  is 
a  mobile  liquid,  b.  p.  103°/11  mm.;  the  amide  forms  lustrous, 
white  scales,  m.  p.  112°.  The  fsocampholic  acid  prepared  by 
hydrolysing  the  amide  forms  a  pale  yellow,  mobile  oil,  b.  p.  141°/9 
mm.,  df  0-9789,  [a]2?  +30-36°,  [a]D  +26*26°  in  benzene,  ?i=T46061. 
Ethyl  isocampholate  is  a  liquid  with  a  peppermint-like  odour, 
b.  p.  103°/12  mm.,  df  0-9426,  [a]2D°  +26-64°,  ^=1-44572.  The 
anilide  crystallises  in  fine,  white  needles  or  prisms,  m.  p.  119-5°, 
and  the  p doluidide  in  needles,  m.  p.  133 — 134°.  ^soCampholic 
acid  is  formed  slowly  when  campholic  acid  is  heated  with  potassium 
hydroxide  at  280°.  By  nitric  acid  it  is  oxidised  to  camphoric 
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acid.  By  bromination  with  bromine  and  phosphorus,  isocampholie 
acid  was  converted  into  a  bromoisocampholic  bromide ,  a  white 
solid  which  reacted  with  alcohol,  giving  ethyl  bromoisocampholate, 
a  white,  mobile  oil  with  an  intense  peppermint-like  odour,  b.  p. 
125-5°/8  mm.  When  boiled  with  methyl  alcoholic  potassium 
hydroxide,  the  bromo^ocampholic  ester  was  converted  into  an 
unsaturated  acid,  an  odourless  oil,  b.  p.  146 — 147°/8  mm.,  df  1-0374, 
Md  +15-88°.  It  forms  a  silver  salt,  fine,  white  needles,  C10H15O2Ag. 
The  constitution  of  this  acid  was  not  elucidated.  It  is  shown  that 


isocampholic  acid  cannot  be  identical  with  dihydrocampholenic 
acid,  as  supposed  by  Mahle  and  Tiemann  (x4.,  1900,  i,  507)  or  with 
the  dihydrocampholenic  acid  described  by  van  Kregten  (A.,  1916, 
i,  480).  It  is  suggested  that  it  may  have  the  constitution 

i  2  n  2^>CIi*C02H,  being  formed  by  intramolecular  change 


OH2— -CH2 


from  campholic  acid. 


E.  H.  E. 


p-Dithiobenzoic  Acid.  Samuel  Smiles  and  Douglas  Creese 
Harrison  (T.,  1922,  121,  2022—2026). 

The  Constitution  of  Vacciniin.  Heinz  Oiile  (BiocJiem.  Z., 
1922,  131,  611—613). — Monoacetoneglucose  was  benzoylatcd  in 
pyridine  solution  by  benzoyl  chloride  in  chloroform  and  gave 
£-benzoylmonoaeetoneglucose  identical  with  the  acetone  con¬ 
densation  product  of  vacciniin  (A.,  1918,  i,  226).  Monoacetone¬ 
glucose  is  converted  by  shaking  with  anhydrous  copper  sulphate 
in  dry  acetone  into  diacetoneglucose.  This  reaction  fails  with 
£-benzoylmonoacetoneglucose  and  thus  determines  the  ^-position 
for  the  benzoyl  group  in  vacciniin.  H.  K. 

The  Chlorination  and  Bromination  of  the  Toluic  Acids  and 
the  Preparation  of  the  Phthalaldehydic  Acids.  William 
Davies  and  William  Henry  Perkin,  jun.  (T.,  1922,  121,  2202 — 
2215). 

Photo-reactions  of  the  trans -  and  cis-Cinnamic  Acids. 

Hans  Stobbe  and  Franz  Karl  Steinberger  (Ber.,  1922,  55, 
[i?],  2225 — 2245;  ef.  de  Jong,  this  vol.,  i,  339). — The  authors’ 
views  on  the  polymerisation  of  the  cinnamic  acids  under  the 
influence  of  light  coincide  with  those  of  de  Jong  in  that  a-truxillic 
acid  is  considered  to  be  formed  solely  by  the  polymerisation  of  two 
molecules  of  trans- cinnamic  acid,  but  differ  with  regard  to  the 
origin  of  p-truxinic  acid.  From  the  results  of  his  experiments 
on  the  polymerisation  of  mixtures  of  trans -  and  cis- cinnamic  acids, 
de  Jong  has  drawn  the  conclusion  that  a  molecule  of  p-truxinic 
acid  is  formed  from  a  molecule  of  cis-  and  a  molecule  of  trans  - 
cinnamic  acid.  The  author  does  not  consider  that  the  experi¬ 
mental  evidence  is  conclusive,  and  is  of  the  opinion  that  the  whole 
process  is  represented  accurately  by  the  scheme  p-truxinie  acid 
CLS-cinnamic  acid  (solid)  trans- cinnamic  acid  (solid)  — > 

a-truxillic  acid,  according  to  which  p-truxinic  acid  is  derived  solely 
from  cis-cinnamic  acid.  Experimental  evidence  in  favour  of  this 
view  is  now  recorded. 
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Exposure  of  molten  alio- cinnamic  acid  to  the  light  of  a  quartz  - 
mercury  vapour  lamp  causes  extensive  isomerisation  to  trans- 
cinnamic  acid,  but  does  not  result  in  the  formation  of  truxillic  or 
truxinic  acids,  its  behaviour  under  these  conditions  resembling 
that  which  is  observed  in  benzene  solution  (Stoermer,  A.,  1910, 
i,  114).  The  action  is  caused  mainly  by  the  rays  of  wave  length, 
270 — 320  /x/x,  although  those  of  shorter  and  greater  length  are 
active  to  a  less  extent. 

The  behaviour  of  pure  alio-  and  /raws -cinnamic  acids  and  of 
mixtures  of  them  when  exposed  to  the  light  of  the  Uviol  lamp 
and  to  sunlight,  respectively,  has  been  examined  in  detail.  The 
isomerisation  of  the  cis-  to  the  trans- acid  takes  place  in  much  the 
same  manner  with  either  source  of  light,  but  sunlight  is  far  more 
effective  than  artificial  light  in  causing  polymerisation.  This  is 
due  to  the  dissimilarity  of  the  lights.  The  Uviol  rays  of  long 
wave-length  induce  polymerisation,  whereas  those  of  short  wave¬ 
length  retard  polymerisation  and  actually  have  a  depoly merising 
effect  on  the  truxinic  and  truxillic  acids.  The  exposure  of  cis- 
cinnamic  acid  to  sunlight  leads  invariably  and  generally  pre- 
ponderatingly  to  the  production  of  p-truxinic  acid ;  prolonged 
exposure  causes  isomerisation  to  the  trans- acid  and  subsequent 
polymerisation  to  a-truxillic  acid,  /raws- Cinnamic  acid,  on  the 
other  hand,  is  polymerised  almost  exclusively  to  a-truxillic  acid. 
After  protracted  illumination,  the  formation  of  relatively  small 
amounts  of  p-truxinic  acid,  in  addition  to  much  resinous  matter, 
is  observed,  but  the  presence  of  ci s -cinnamic  acid  could  not  be 
established.  The  addition  of  trans-  to  cfs-cinnamic  acid  does  not 
result  in  the  increased  production  of  P-truxinic  acid.  (The  structure 
assigned  to  p-truxinic  acid  by  de  Jong  (loc.  cit.)  is  thus  invalidated, 
but  it  is  not  yet  possible  to  decide  between  the  alternatives  proposed 
by  Stoermer  and  Scholtz  [A.,  1921,  i,  180].) 

trans- Cinnamic  acid  is  polymerised  to  a-truxillic  acid  and 
autoxidised  to  benzaldehyde  if  its  aqueous  solution  is  exposed  to 
light,  particularly  in  the  presence  of  a  little  hydrochloric  acid. 
Under  similar  conditions,  cis- cinnamic  acid  (m.  p.  68°)  gives 
p-truxinic  acid  and  benzaldehyde;  the  yield  of  acid  diminishes 
after  protracted  illumination  particularly  in  the  presence  of  hydro¬ 
chloric  acid,  owing  to  pronounced  autoxidation.  Experiments 
with  a  mixture  of  the  c is-  and  /raws-acids  show  that  the  production 
of  p-truxinic  acid  is  independent  of  the  presence  of  admixed  trans- 
acid.  It  is  remarkable  that  the  /raws-cinnamic  acid  formed  by 
isomerisation  is  less  readily  polymerised  than  the  acid  introduced 
in  powder  form ;  the  phenomenon  is  explained  by  a  progressive 
change  in  the  absorptive  capacity  of  the  illuminated  crystals. 

The  conversion  of  prismatic,  metastable  p-/r<ms-cinnamie  acid 
by  light  into  p-truxinic  acid  has  been  recorded  by  de  Jong  (loc.  cit.). 
It  is  now  shown  that  the  latter  acid  is  produced  in  relatively  better 
yield  when  the  p-einnamic  acid  is  exposed  to  light  shortly  after 
its  recrystallisation  than  after  the  lapse  of  such  an  interval  that 
its  partial  conversion  into  a -cinnamic  acid  has  commenced  and 
that  p-cinnamic  acid  freshly  precipitated  from  solutions  of  its 
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sodium  salt  gives  exclusively  (3-truxinic  acid,  which  is  free  from 
a-truxillic  acid,  A  possible  explanation  of  these  observations  is 
found  in  the  suggestion  that  the  highly  reactive  (3 -cinnamic  acid 
is  more  readily  isomerised  than  a-cinnamic  acid  to  aZZocinnamic 
acid  which  is  subsequently  polymerised  normally  to  (3-truxinic 
acid.  The  authors  do  not  consider  that  the  difference  in  the 
behaviour  towards  light  of  a-  and  p- cinnamic  acids  necessarily 
proves  their  chemical  isomerism ;  since  the  observations  have  been 
uniformly  made  with  crystalline  material  and  the  power  of  absorbing 
light  varies  in  anisotropic  material  according  to  the  direction  of 
the  axis,  it  is  possible  that  the  two  acids  are  to  be  regarded  as  two 
forms  of  a  dimorphous  cinnamic  acid. 

The  influence  of  temperature  on  the  photochemical  polymerisation 
of  aZZocinnamie  acid  has  been  examined  by  de  Jong  (loc.  cit.),  who, 
however,  does  not  appear  to  have  taken  into  consideration  the 
importance  of  the  melting  of  the  acid  at  temperatures  above  60°. 

A  convenient  method  for  the  preparation  of  aZZocinnamie  acid 
by  the  partial  hydrogenation  of  sodium  phenylpropiolate  in  the 
presence  of  palladised  barium  sulphate  is  described  in  detail.  A 
modified  process  for  the  estimation  of  cis-  and  trans -cinnamic  acids, 
a-truxinic  and  p-truxillic  acids  in  mixtures  containing  the  four 
substances  is  given  (cf.  de  Jong,  A.,  1913,  i,  384;  Stoermer,  A., 
1919,  i,  444).  H.  W. 

Preparation  of  cZ-Pimaric  Acid  of  m.  p.  212°.  Edmund 
Knecht  and  Eva  Hibbert  (J.  Soc.  Dyers  and  Col .,  1922,  38,  221 — 
222). — Z-Pimaric  acid,  of  m.  p.  161°  and  aD  —80°,  when  exposed 
to  the  air  for  prolonged  periods,  or  when  subjected  to  alkaline 
oxidation,  is  partly  converted  into  the  eZ-pimaric  acid,  C20H30O2, 
m.  p.  212°  and  aD  -j-62*5°,  described  by  Laurent,  Vesterberg,  and 
others.  The  reaction  is  conveniently  carried  out  by  keeping  over¬ 
night  a  mixture  of  a  dilute  solution  of  the  sodium  salt  of  Z-pimaric 
acid  (25  grams)  and  400  c.c.  of  sodium  hypochlorite  solution  (75 
grams  available  chlorine  per  litre).  The  crystalline  precipitate 
which  forms  is  dissolved  in  boiling  water  and  decomposed  with 
sulphuric  acid.  By  recrystallising  the  liberated  acid  from  alcohol, 
it  is  obtained  in  a  pure  condition  in  a  yield  of  about  10%.  cZ-Pimaric 
acid,  m.  p.  161°,  aD  +80°,  behaves  in  a  similar  way  to  the  Z-acid. 

G.  F.  M. 

Keto-enolic  Equilibria  and  Claisen's  Rule.  W.  Dieckmann 
(Ber.,  1922,  55,  [B],  2470 — 2491). — As  the  result  of  an  extended 
study  of  a  large  variety  of  desmotropic  substances,  the  author 
draws  the  conclusion  that  Ciaisen’s  rule  has  only  a  very  limited 
applicability  and  that  the  tendency  towards  enolisation  of  a  sub¬ 
stance  and  its  acidity  are  influenced  in  a  complex  manner  by  other 
constitutive  influences  which  are  not  yet  distinctly  defined.  Meyer’s 
bromine  titration  method  has  been  found  to  be  very  generally 
applicable  and  the  relationship  K=EL  (in  which  E  is  the  constant 
of  enolisation,  K  the  equilibrium  constant,  and  L  the  enolising 
action  of  the  solvent)  has  been  confirmed  in  the  great  majority 
of  cases  (cf.  K.  H.  Meyer,  A.,  1912,  i,  940). 
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It  has  been  considered  previously  by  Meyer  that  the  enolising 
power  of  the  carbomethoxy-  is  inferior  to  that  of  the  carbethoxy- 
group,  although  there  is  no  difference  in  their  acidity.  The 
enolic  constants  of  methyl  and  ethyl  acetoacetates  are  now  found 
to  be  identical  as  are  those  of  the  corresponding  benzoylacetates. 
The  differences  in  enol  content  of  the  equilibrium  esters  is  explicable 
if  they  are  regarded  as  solutions  of  the  enolic  ester  in  the  ketonie 
ester,  and  it  is  remembered  that  the  ketonie  ethyl  ester  has  a  higher 
enolising  power  than  the  corresponding  methyl  compound.  This 
hypothesis  is  supported  by  the  observation  that  ethyl  acetate  has 
a  higher  desmotropic  constant  than  methyl  acetate  and  that  these 
constants  are  related  to  one  another  in  the  same  ratio  as  the  equi¬ 
librium  constants  of  ethyl  and  methyl  acetoacetates. 

According  to  Meyer’s  observations  (A.,  1914,  ii,  351),  the  be¬ 
haviour  of  unsubstituted  diacylmethanes  is  in  accordance  with 
Claisen’s  rule.  This  is  not  the  case  with  the  monoalkyldiacyl- 
methanes,  R*CO*CHMe*COR'.  In  equilibrium  in  alcoholic  solution, 
methylacetylacetone  contains  about  34%  of  enol,  methylbenzoyl- 
acetone  7%,  and  methyldibenzoylacetone  only  about  0*3%  of 
enol.  The  enolic  constant  diminishes  from  methylacetylacetone 
(E—ca.  3-9)  to  methylbenzoylacetone  (E— 0*06)  and  further  to 
methyldibenzoylmethane  (E—ca.  0*02).  A  similar  deviation  from 
Claisen’s  rule  is  observed  among  triacylmethanes,  the  enolic  con¬ 
stant  of  tribenzoylmethane  (E=ca.  10)  being  very  appreciably 
lower  than  that  of  dibenzoylacetylmethane  (E~ca.  78). 

Cyclic  p-ketonic  carboxylic  esters  do  not  conform  to  Claisen’s 
rule.  Such  esters  of  the  penta-  and  hexa-methylene  series  are 
distinguished  from  their  aliphatic  analogues,  the  monoalkyl- 
acetoacetic  esters,  by  greater  acidity,  as  demonstrated  by  their 
solubility  in  alkali,  and  power  of  forming  copper  salts  when  treated 
with  copper  acetate.  The  acidity  is  considerably  more  pronounced 
in  the  cycZopentane  than  in  the  cycZohexane  series.  It  is  now 
shown  that  the  more  strongly  acidic  ethyl  cycZopentane-2-one-l- 
carboxylate  contains  only  4*5%  of  enol  in  its  equilibrium  mixture, 
and  that  this  value  only  slightly  exceeds  that  of  its  aliphatic 
analogue,  ethyl  ethylacetoaeetate  (3%),  whereas  ethyl  cycZohexane- 
2-one-l-carboxylate  contains  76%  of  enol.  This  remarkable 
difference  persists  in  its  equilibrium  mixtures  in  solution.  The 
enolic  constant  of  ethyl  cycZopentane-2-one-l-carboxylate  (E=ca. 
0*5)  is  only  slightly  greater  than  that  of  ethyl  ethylacetoaeetate 
(E— 0*23)  and  very  much  less  than  that  of  ethyl  cycZohexane-2-one- 
1-carboxylate  (E=ca.  12).  The  tendency  towards  enolisation 
appears  to  be  conditioned  in  these  cases  by  constitutive  influences 
other  than  acidity,  and  is  presumably  connected  with  the  condition 
of  strain  in  the  cycZopentane  and  cycZohexane  rings.  To  gain 
further  insight  into  these  relationships,  other  ring  systems  have 
been  studied.  Ethyl  cycZoheptane-2-one-l-carboxylate  has  E=ca. 
1*2  and  similar  acidity  to  the  cycZohexanone  ester,  whereas  ethyl 
camphorcarboxylate,  which  contains  a  five-  and  a  six-membered 
ring,  has  a  remarkably  lower  enolic  constant 0*04  Jj^and^  very 
slight  acidity. 
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In  contrast  to  the  tendency  towards  enolisation  of  ethyl  (3 -cyclo- 
hexanonecarboxylate,  it  is  remarkable  that  ethyl  cycfopentane-2  :  3- 
dione-1  :  4-dicarboxylate  and  its  5-phenyl  derivative  are  stable  in 
the  dienolie  form  in  the  solid  state  and  in  solution;  this  is  also 
true  for  ethyl  cycfopentane-2  :  3-dione-l-carboxylate  and  its  5-phenyl 
compound.  The  marked  increase  in  tendency  towards  enolisation 
is  explained  in  accordance  with  Claisen’s  rule  by  the  great  increase 
in  acidity  due  to  the  presence  of  the  keto-group  in  the  a-position. 

The  great  dependence  of  tendency  towards  enolisation  and 
acidity  on  cyclic  structure  and  constitutive  influences  is  illustrated 
by  the  behaviour  of  benzo- derivatives  of  cycfopentanonecarboxylic 


esters.  Ethyl  a-hydrindone~(3-carboxylate,  C6H4<Cqjj  ^>CH>C02Et, 

has  the  enolic  constant  E—ca.  2*4,  and  is  a  relatively  weak  acid 
which  cannot  be  titrated  with  alkali  in  aqueous-alcoholic  solution, 


whereas  ethyl  3-hydrindone-a-carboxylate,  C6H4<^q^  (CQ2Et)^>QQ^ 

has  a  high  enolic  constant  and  such  marked  acidity  that  it  can  be 
titrated  with  alkali  in  aqueous-alcoholic  solution  as  a  monobasic 


acid.  The  acyclic  analogues  of  the  esters  exhibit  greatly  diminished 
acidity  and  considerably  smaller  constants  of  enolisation.  Ethyl 
benzylbenzoylacetate  has  E=ca.  0*3,  whereas  ethyl  ay-diphenyl  - 
acetoacetate  has  E— 3*6. 


Meyer  indirect  and  direct  bromine  titration  methods  are 
smoothly  applicable  to  unsubstituted  1  :  3-dicarbonyl  compounds, 
R'CO’CHg’CO’R/.  The  monoalkyl  derivatives  of  these  compounds 
cannot  in  many  cases  be  so  treated.  The  indirect  method  is  unsuit¬ 
able,  since  the  bromo-derivatives  do  not  react  smoothly  and 
quantitatively  with  hydriodic  acid ;  the  direct  method  is  difficult, 
owing  to  the  uncertainty  in  recognition  of  the  end-point,  par¬ 
ticularly  in  dilute  solution  and  in  the  presence  of  small  amounts 
of  material.  Under  these  conditions,  it  is  frequently  advisable 
to  modify  the  process  by  adding  a  known  excess  of  bromine  followed 
by  potassium  iodide  and  immediately  titrating  the  liberated  iodine. 

The  following  substances  have  been  prepared  incidentally. 
Methyldibenzoylmethane,  COPh*CHMe*COPh,  from  dibenzoyl- 
methane,  sodium  ethoxide,  and  methyl  iodide  in  absolute  ethyl 
alcoholic  solution,  m.  p.  about  85°  (cf.  Beyme,  Diss Leipzig,  1900), 
and  the  corresponding  enolic  form,  colourless  leaflets,  m.  p.  110°; 
ethyl  cyc\opentane-2  : ~3-dione-l-carboxylatediphenylhydrazone ,  yellow 
crystals,  m.  p.  138°;  ethyl  5-phenylcyc\opentane-2  :  3-dione-l-carb- 
oxylatediphenylhydrazone,  yellow  crystals,  m.  p.  181° ;  ethyl  methyl- 
quinoxalinocyc\opentane-2  :  3-dione-l-carboxylate  (from  the  parent 
ester  and  o-tolylenediamine),  yellow  crystals,  m.  p.  123° ;  ethyl 

2-hydrindone-3-carboxylate  ( enolic  form),  C6H4<Cq^<?^^^C*OH, 

colourless  crystals,  m.  p.  68 — 69°.  H.  W. 


Ethyl  Esters  of  p  - (3 -Hy dr oxy ethylamin ob enz o ic  Acid  and 
of  p-Bis-p-hydroxyethylammobenzoic  Acid.  J.  Altwegg  and 
J.  Landrivon  (U.S.  Pat.  1418900). — Ethyl  p-$-hydroxyethylamino- 
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benzoate ,  colourless  crystals,  m.  p.  63 — 64°,  b.  p.  213 — 214°/4  mm., 
is  obtained  by  distillation  under  reduced  pressure  after  heating 
a  mixture  of  equimolecular  proportions  of  ethyl  p-aminobenzoate 
and  ethylene  oxide  at  50°  for  several  hours.  Ethyl  p-bis-fi-hydroxy - 
ethylaminobenzoate ,  white  lamellae,  m.  p.  94°,  b.  p.  246°/3 — 4  mm., 
is  similarly  obtained  from  2  mols.  of  ethylene  oxide  with  the 
addition  of  small  quantities  of  water  and  alcohol.  The  compounds 
are  adapted  for  use  as  local  anaesthetics.  Chemical  Abstracts. 

The  Reduction  of  Substituted  Salicylic  Acids.  Hugo  Weil, 
Max  Traun,  and  Sigismond  Marcel  ( Ber .,  1922,  55,  [B],  2664 — 
2674;  cf.  A.,  1908,  i,  800;  this  vol.,  i,  139). — Reduction  of  2  :  3-, 
2:5-,  and  2  :  4-hydro xymethylbenzoic  acids  by  sodium  amalgam 
in  the  presence  of  boric  acid  and  neutral  sodium  sulphite  solution 
gives  the  corresponding  aldehydes  in  a  yield  of  about  33%. 
5-Chlorosalieylic  acid,  m.  p.  167-5°,  prepared  from  5 -aminosalicylic 
acid  hydrochloride,  is  similarly  reduced  to  5-chlorosalicylaldehyde, 
m.  p.  99-5°  (yield  20%);  5-bromosalicylic  acid  gives  5-bromo- 
salicylaldehyde,  m.  p.  104 — 105°  (yield  12*5%),  and  3  :  5-dibromo- 
salicylic  acid  yields  3  :  5-dibromosalicylaldehyde,  m.  p.  85°  (yield 
5%).  Quinol-  and  pyrogallol- carboxylic  acids  cannot  be  reduced 
in  this  manner,  whereas  resorcylic  acid  gives  resorcylaldehyde, 
large,  yellow  crystals,  m.  p.  134 — 135°.  5- Aminosalicylic  acid 

hydrochloride,  prepared  by  the  reduction  of  5-nitrosalicylie  acid 
with  zinc  dust  and  dilute  hydrochloric  acid,  suffers  loss  of 
the  amino-group  when  reduced  and  appears  to  be  converted 
into  hexahydrosalicylaldehyde ,  which  cannot  be  isolated.  With 
phenylhydrazine,  it  gives  a  very  unstable  compound ,  straw- 
yellow  leaflets,  m.  p.  151°  (which  is  examined  more  fully  in  the 
form  of  its  more  stable  hydrochloride ,  a  crystalline  substance, 
m.  p.  137°) ;  it  appears  to  be  an  osazone-like  substance  formed 
presumably  owing  to  the  presence  of  a  hydroxyl  group  in  the  ortho - 
position  to  the  aldehydie  group  on  the  reduced  nucleus.  Stable, 
oxygen-free  derivatives  of  the  aldehyde  are  obtained  with  p-bromo- 
and  p-nitro-phenylhydrazines,  but  neither  compound  appears  to 
be  perfectly  homogeneous. 

[With  Sigismond  Marcel.] — Further  examination  of  the  reduc¬ 
tion  of  5-aminosalicylie  acid  has  shown  that  5-aminosalicylaldehyde 
(see  later)  may  be  produced  in  yield  which  may  amount  to  16%. 
For  its  isolation,  the  reduction  is  effected  in  the  usual  manner 
and  the  solution  is  boiled  under  a  reflux  condenser  with  sulphuric 
acid  until  the  sulphur  dioxide  is  removed.  The  solution  is  treated 
with  sodium  acetate  until  it  is  no  longer  acid  towards  Congo-red, 
and  preserved  during  twenty-four  hours  in  an  atmosphere  of  carbon 
dioxide.  5 -Aminos alicylaldehyde  separates  as  a  red  precipitate 
which  is  precipitated  by  phenylhydrazine  as  the  compound 
C19H24N4,  almost  colourless,  unstable  crystals,  m.  p.  155° ;  the 
corresponding  di-p-bromophenylhydrazone  forms  almost  colourless 
crystals,  m.  p.  204°.  The  residual  solution  after  the  separation 
of  5-aminosalicylaldehyde  is  continuously  extracted  with  ether, 
whereby  pimelaldehyde,  [CH2]5(CHO)2  (Braun  and  Danziger,  A., 
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1913,  i,  243)  [identified  as  the  disemicarbazone,  a  colourless, 
crystalline  powder,  m.  p.  244°  (decomp.)],  is  obtained. 

For  comparative  purposes,  5-aminosalicylaldehyde  is  prepared 
in  the  following  manner.  Salieylaldehyde  is  dissolved  in  dilute 
aqueous  sodium  hydroxide  solution  and  mixed  with  a  diazotised 
solution  of  sulphanilie  acid,  when  5-benzeneazosalicylaldehyde- 
4' -suljphonic  acid  is  produced.  This  is  dissolved  in  water  and 
reduced  at  60 — 70°  by  hydrogen  sulphide  in  the  presence  of  sodium 
carbonate ;  5-aminosalicylaldehyde  separates  completely  in  the 
course  of  two  or  three  days.  It  is  analysed  in  the  form  of  its  red 
hydrochloride ,  C7H702N,HC1.  It  is  further  characterised  by  con¬ 
version  into  its  phenylhydrazone  [which  exists  in  two  modifications, 
m.  p.  263°  (decomp.),  and  pale  yellow  flocks,  m.  p.  164 — 165° 
(decomp.),  respectively],  and  semicarbazoney  m.  p.  above  300° 
(decomp.).  H.  W. 

Ethyl  Phenylpyruvate.  EL  Gault  and  R.  Weick  (Bull.  Soc. 
chim.,  1922,  [iv],  31,  867 — 897;  cf.  Bougault  and  Hemmerle,  A., 
1915,  i,  78). — A  third  isomeride  of  ethyl  phenylpyruvate  was 
obtained  as  a  white  solid  by  the  action  of  a  solution  of  sodium 
acetate  or  copper  acetate  for  forty- eight  hours  at  0°  on  the  liquid 
isomeride  previously  described.  The  three  forms — a,  white 
needles,  m.  p.  52°;  (3,  mobile,  yellow  liquid,  b.  p.  152°/15  mm., 
and  y,  white  solid,  m.  p.  79° — were  studied  with  regard  to  their 
mutual  transformations,  and  it  was  found  that  the  a-  and  y-esters 
are  converted  into  the  [3-form  by  slow  distillation  under  reduced 
pressure,  whilst  treatment  with  a  saturated  solution  of  sodium 
carbonate  transforms  both  (3-  and  y-esters  into  the  a-form.  Treat¬ 
ment  with  acetate  (see  above)  changes  the  (3-  into  the  y-isomeride, 
but  no  direct  transformation  from  a  to  y  was  effected.  An  examin¬ 
ation  of  the  three  substances  with  the  view  of  determining  their 
constitutions  leads  to  the  conclusion  that,  in  addition  to  the  keto- 
enolic  isomerism,  the  enolic  form  exhibits  stereoisomerism  and  the 
formulae  assigned  are 

Ph— C-H  Ph-O— H  Ph— C=H2 

C02Et — C — OH  HO— C — COOEt  0=C~ C02Et 

(1)  (2)  (3) 

(1)  and  (2)  represent  the  a-  and  (3-esters,  the  y-ester  being  of  the 
ketonic  type.  H.  J.  E. 

The  Solubility  of  the  Aldehydobenzoic  Acids.  Nevil 
Vincent  Sedgwick  and  Herbert  Clayton  (T.,  1922, 121,  2263 — 
2267). 

Cinnamoylformic  Acids.  Gustav  Heller,  Hilde  Lautii, 
and  Arnold  Buchwaldt  (Ber.,  1922,  55,  [B],  2679). — m-  and 
p-Nitrocinnamoylformic  acids  have  been  described  by  Ciusa  (A., 
1919,  i,  402).  They  were,  however,  obtained  by  condensation  in 
an  alkaline  medium,  whereas  the  authors  (this  vol.,  i,  348)  worked 
in  acid  solution,  in  which  the  different  ability  of  the  three  nitro- 
aldehydes  to  undergo  condensation  is  manifest.  H.  W. 
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The  Friedel-Crafts*  Reaction  with  Phthalic  Anhydride. 

T.  C.  McMullen  (J.  Amer .  Chem.  Soc.y  1922,  44,  2055 — 2060 ; 
cf.  Heller,  A.,  1908,  i,  994;  1912,  i,  357;  McMullen,  this  vol., 
i,  140;  Stephens,  this  vol.,  i,  141;  Rubidge  and  Qua,  A.,  1914, 
i,  539;  Lawrence  and  Oddy,  this  vol.,  i,  453). — Phthalic  anhydride 
and  aluminium  chloride  dissolve  in  benzene  to  form  a  clear  solution 
from  which  a  viscous  precipitate  separates  subsequently  with  the 
evolution  of  hydrogen  chloride.  The  precipitate  yields  o- benzoyl- 
benzoic  acid  when  hydrolysed. 

The  clear  solution  of  phthalic  anhydride  and  aluminium  chloride 
in  benzene  is  transformed  when  heated  with  naphthalene  into  a 
mixture  of  benzoylbenzoic  acid  (60%),  naphthoylbenzoic  acid 
(35%),  and  phenylnaphthylphthalide  (5%).  If  the  “  clear 
solution  55  is  treated  with  ether,  a  heavy,  pale  brown  liquid  is 
precipitated  which  yields  exclusively  o-benzoylbenzoic  acid  on 
treatment  with  dilute  hydrochloric  acid  and  does  not  give  naph- 
thoylbenzoic  acid  when  heated  with  naphthalene.  The  “  insoluble 
intermediate  compound/’  which  appears  to  have  the  composition 
C14H903A12C15,  is  prepared  conveniently  by  slowly  heating  alumin¬ 
ium  chloride,  benzene,  and  phthalic  anhydride  to  50° ;  it  is  trans¬ 
formed  by  acetic  anhydride  and  toluene  into  a  little  benzoylbenzoic 
acid  and  much  phenyl-p-tolylphthalide,  m.  p.  106°,  by  acetic 
anhydride  and  naphthalene  into  a  mixture  of  phenyl- ^-naphthyl- 
phthalide,  m.  p.  153 — 154°,  and  phenyl- a-naphthylphthalide,  m.  p. 
227- — 228°,  and  by  anthracene  into  a  mixture  of  o-benzoylbenzoic 
acid  and  two  substances ,  yellowish -wdiite  crystals,  m.  p.  171 — 173°, 
and  brownish-white  crystals,  m.  p.  280—283°,  which  are  probably 
phenylanthrylphthalides,  but  could  not  be  identified  more  com¬ 
pletely  (a  non- crystalline  gum  is  also  produced  in  considerable 
quantity).  The  intermediate  compound  from  toluene  reacts 
slowly  with  benzene  and  acetic  anhydride,  yielding  p-toluoyl- 
benzoic  acid  together  with  a  relatively  small  amount  of  phenyl- 
p-tolylphthalide.  The  intermediate  compound  from  naphthalene 
reacts  sluggishly  under  similar  conditions,  but  it  is  not  possible 
to  separate  any  phthalide  from  the  viscous  product  of  the  reaction. 

a-Naphthoylbenzoic  acid,  m.  p.  176°,  is  prepared  according  to 
the  method  of  Heller  and  Schiilke  (A.,  1908,  i,  994) ;  considerable 
amounts  of  p -naphthoylbenzoic  acid  (cf.  Pickles  and  Weizman, 
P.,  1904,  20,  201),  needles,  m.  p.  165°,  are  simultaneously  pro¬ 
duced.  The  a -acid  is  converted  by  acetic  anhydride  into  the 
corresponding  acetyl  compound,  m.  p.  141°,  which  is  transformed 
by  benzene  and  aluminium  chloride  into  phenyl- a-naphthyl- 
phthalide  (see  above).  Similarly,  the  acetyl  derivative  of  p-naph- 
thoylbenzoic  acid,  m.  p.  140°,  is  converted  into  phenyl- p-naphthyl- 
phthalide. 

Phenyl- a-naphthylphthalide  is  reduced  by  zinc  dust  in  the 
presence  of  potassium  hydroxide  solution  to  2 -phenyl- u-naphthyl- 
methylbenzoic  acid ,  m.  p.  189°,  the  potassium ,  silver ,  and  barium 
salts  of  which  are  described.  The  latter  salt  is  transformed  when 
heated  with  barium  hydroxide  into  diphenyl- a- naphthylm ethane, 
m.  p.  152°  (cf.  Acree,  A.,  1904,  i,  315).  Similarly,  phenyl- p-naph- 
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thylphthalide  is  reduced  to  phenyl-2-$-naphthylmethylbenzoic  acid , 
m.  p.  150°  (m.  p.  76 — 77°  when  containing  benzene  of  crystallisation) ; 
the  silver  salt  was  analysed.  The  barium  salt  is  converted  by 
barium  hydroxide  at  about  225°  into  diphenyl-$-naphihylmeihane , 
m.  p.  73—74°.  H.  W. 

Natural  and  Artificial  Pepper-substances.  II.  The 
Chavicine  of  Pepper-resin,  the  Primarily  Active  Constituent 
of  Black  Pepper.  Erwin  Ott  and  Fritz  Eichler  [with  Otto 
Ludemann  and  Heinrich  Heimann]  ( Ber 1922,  55,  [B],  2653 — 
2663;  cf.  Ott  and  Zimmermann,  this  vol.,  i,  137). — The  active 
constituent  of  black  pepper  has  been  isolated  previously  by  Buch- 
heim,  who  designated  it  chavicine  and,  in  an  incompletely  purified 
material,  identified  the  presence  of  piperidine  and  a  resin  acid, 
chavicic  acid,  which  was  not  further  identified.  Re-examination 
of  purified  pepper-resin  has  shown  that  it  very  closely  resembles 
piperine,  and  has  established  its  nature  as  a  piperidide.  It  is 
hydrolysed  by  alkali  hydroxide  with  extreme  difficulty,  and  the 
acid  which  is  formed  differs  so  widely  from  chavicic  acid  in  its 
properties  that  the  conclusion  is  drawn  that  it  has  suffered  iso¬ 
merisation  during  the  change.  In  its  general  behaviour,  the  new 
tsoehavieic  acid  is  very  closely  allied  to  piperic  acid,  from  which 
it  differs  somewhat  in  colour  and  melting  point,  but  is  mainly 
distinguished  by  its  completely  amorphous  nature.  For  the  four 
acids  of  this  series,  the  possible  formulae  are  shown  in  the  scheme, 
in  which  R  represents  the  piperonyl  radicle  : 

R-OH  R-C  -H  R-C-H  R-C-H 

H-C-C-H  H-C-C-H  H-C-C-H  H-C  C-H 

h-c-co2h  h-c-co2h  co2h-c-h  co2h-c-h 

(I.)  Piperic  acid,  (II.)  Chavicic  (III.)  MoPiperic  (IV.)  tsoChavicic 

m.  p.  217°.  acid  (liquid  ?).  acid,  m.  p.  145°.  acid,  m.  p.  200-202°. 

The  allocation  of  formula  I  to  piperic  acid  is  justified  by  a  review 
of  the  literature  on  this  compound;  the  syntheses  of  isopiperic 
acid  is  recorded  in  the  present  communication,  and  its  method  of 
preparation  leaves  no  doubt  as  to  its  configuration.  The  high 
melting  point  and  general  resemblance  of  isochavicic  to  piperic 
acid  prove  it  to  be  a  trans- acid,  thus  leaving  formula  II  for  chavicic 
acid. 

Finely  divided  Piper  nigrum  Singapore  is  extracted  with  boiling 
rectified  spirit  and  the  solvent  removed  from  the  extract,  leaving 
a  solid,  sticky  residue  which  is  extracted  with  ether  until  the 
solution  is  no  longer  coloured.  The  residue  consists  essentially 
of  piperine.  The  ethereal  solution  is  agitated  with  potassium 
hydroxide  (10%)  and  washed  with  water;  after  removal  of  the 
ether,  the  residue  is  subjected  to  a  very  protracted  distillation  with 
steam  to  remove  essential  oils.  The  non-volatile  portion  is  re¬ 
peatedly  treated  with  ether,  and  the  solutions  are  cooled,  thus 
causing  the  separation  of  piperine.  The  ethereal  solution  is  evapor¬ 
ated,  the  residue  extracted  with  light  petroleum,  and  the  undissolved 
matter  decolorised  by  animal  charcoal  in  alcoholic  solution,  after 
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complete  removal  of  the  solvent,  whereby  pepper-resin  is  obtained 
as  a  dark  brown,  transparent,  very  viscous  mass;  the  material 
thus  isolated  is  not  quite  homogeneous  since  in  addition  to  chavicine 
it  contains  not  inconsiderable  amounts  of  wax  and  possibly  also 
of  chlorophyll.  The  hydrolysis  of  pepper-resin  with  alcoholic 
sodium  hydroxide  solution  leads  to  the  formation  of  piperidine 
and  iso chavicic  acid ,  a  yellow,  amorphous  substance,  m.  p.  200— 
202°.  It  is  readily  reduced  by  hydrogen  in  alcoholic  solution  and  in 
the  presence  of  palladised  animal  charcoal  to  tetrahydropiperic  acid. 

[With  Heinrich  Heimann.] — iso Piperic  acid ,  microscopic  crystals, 
m.  p.  145°,  is  prepared  in  poor  yield  by  heating  piperonylenemalonic 
acid  at  about  190°  in  the  presence  of  quinoline.  H.  W. 


Unsaturated  Bile  Acids.  III.  The  Relationships  of  apo- 
Cholic  Acid,  Dioxycholenic  Acid  [m.  p.  260°],  and  Cholic 
Acid  to  Deoxycholic  Acid.  F.  Boedecker  and  H.  Volk  ( Ber 
1922,  55,  [B],  2302—2309;  cf.  A.,  1920,  i,  848;  1921,  i,  865).— 
Further  investigation  of  the  unsaturated  bile  acids  has  shown  that 
they  are  inter-related  as  indicated  in  the  scheme  : 


apoCholic  acid,  C24H3804, 
m.  p.  173°. 

'f 

-HaO  j 

I 

Cholic  acid,  CaiH40O5. 

I 

-H*0 


Dioxycholenic  acid,  C24H3804,  +  *  v  Deoxycholic  acid,  C24H40O4. 
m.  p.  260°. 


4? 


Dioxyckoladienic  acid,  short  rods,  m.  p.  245 — 247°  (slight  decomp.), 
[a]j5  +20*3°  in  absolute  ethyl  alcoholic  solution,  is  prepared  by 
the  gradual  addition  of  bromine  to  a  solution  of  the  additive  com¬ 
pound  of  opocholic  and  glacial  acetic  acids  in  methyl  alcohol  at 
— 10°  and  subsequent  treatment  of  the  product  with  water;  it 
is  obtained  in  somewhat  better  yield  and  by  an  analogous  process 
from  dioxycholenic  acid,  m.  p.  260°.  Its  alkali  salts  are  soluble 
in  water.  The  magnesium  and  barium  salts  are  obtained  as  oily 
precipitates  which  become  crystalline  when  warmed.  The  silver 
salt  crystallises  in  small,  slender  needles.  The  methyl  ester,  pre¬ 
pared  by  means  of  diazomethane,  has  m.  p.  85°  after  softening 
at  79°.  Dioxycholadienic  acid  absorbs  one  molecular  proportion 
of  hydrogen  in  glacial  acetic  acid  in  the  presence  of  palladium 
black,  the  product  formed  appearing  to  be  identical  wuth  apocholic 
acid  as  judged  from  the  similarity  of  the  acids  themselves,  their 
additive  compounds  with  glacial  acetic  acid,  xylene,  and  camphor, 
respectively,  and  their  methyl  esters ;  a  divergence  is  noted,  how¬ 
ever,  in  the  specific  rotations,  the  additive  compounds  of  glacial 
acetic  acid,  and  the  reduction  products  of  dioxycholadienic  acid 
from  apocholic  and  dioxycholenic  acids  having  [a]}?  +55-9°  and 
[a]5  +52*04°  in  alcoholic  solution,  whereas  apocholic  acid  has 
Md  +45*35°  under  similar  conditions.  The  dioxycholadienic, 
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acid  prepared  from  this  acid  by  addition  of  bromine  and  subsequent 
elimination  of  hydrogen  bromide  is  identical  with  that  prepared 
from  opocholic  acid  except  as  regards  specific  rotation. 

Dioxycholenic  acid,  m.  p.  260°,  is  reduced  by  hydrogen  in  glacial 
acetic  acid  solution  in  the  presence  of  palladium  black  to  deoxy- 
cholic  acid.  H.  W. 

Ethyl  Benzylidenechitosamate  and  Ethyl  Diazobenzylidene- 
gluconate  (Mannonate).  P.  A.  Levene  (J.  Biol.  Chem 1922, 
53,  449 — 461). — When  the  diazo-group  in  ethyl  diazobenzylidene- 
glucosamate  (A.,  1915,  i,  786)  is  hydrolysed  or  replaced  by  hydrogen 
chloride  or  bromide,  a  single  substance,  and  not  a  pair  of  epi- 
merides,  results  in  each  case.  In  the  former  process,  however, 
the  direction  of  the  rotation  of  the  product  is  opposite  to  that 
of  chitosamic  acid,  whereas  it  is  the  same  in  the  products  from 
the  two  latter  processes.  Further,  conversion  of  the  chloro-deriv- 
ative  into  chitosamic  acid  (a-aminomannonic  acid)  takes  place 
without  change  in  the  direction  of  the  rotation  and  without  the 
formation  of  epimerides.  Assuming  that,  in  these  compounds, 
the  configuration  of  the  a-carbon  atom  determines  the  sign  of  the 
rotation  of  the  acid,  it  appears  that  chitosamic  acid  undergoes  the 
Walden  inversion  when  deaminised  through  the  diazo- compound 
(as  it  does  when  directly  deaminised),  whilst  the  diazo-compound 
can  be  reconverted  through  the  chloro- derivative  into  the  amino- 
acid  without  inversion.  This  is  shown  in  the  following  scheme  : 

co2r 

H-C-OH 

co2r  co2r  *  h 

nh2-c-h  — >  <yN  / 

R  1 N  V  co2r  co2r 

K  Cl-C-H  — NH,-C-H 

R  R 

Ethyl  benzylidenechitosamate  [glucosamate]  hydrochloride  has 
m.  p.  200°  (uncorr.)  and  [ a ]'j>  —30°.  By  treatment  with  sodium 
hydroxide  it  is  converted  partly  into  ethyl  benzylidenechitosamate , 
Ci5H2106N,  m.  p.  120°  (corr.),  [ajg  —50°  (in  methyl  alcoholic 
solution),  and  partly  into  benzylidenechitosamic  acid ,  C13H3706N, 
m.  p.  230°  (uncorr.),  [a]’g  —28°  in  aqueous  solution.  When  boiled 
in  acetone  solution,  ethyl  benzylidenechitosamate  yields  ethyl 
benzylideneacetonechitosamate ,  C18H2506N,  m.  p.  128°,  [a]'g  — 70°, 
which  is  readily  reconverted  into  the  hydrochloride  of  the  former 
substance  by  treatment  with  ethereal  hydrogen  chloride  in  methyl 
alcoholic  solution.  Ethyl  diazobenzylideneglucosamate  has  [ajg 
—50°,  and  when  hydrolysed  yields  different  products  according 
to  the  conditions.  When  the  reaction  is  carried  out  in  organic 
solvents  containing  only  a  small  proportion  of  water,  ethyl  a(3-an- 
hydrogluconate  is  apparently  produced,  for  the  product  yields 
mesotartaric  acid  on  oxidation  with  nitric  acid.  Hydrolysis  with 
dilute  acetic  acid,  however,  appears  to  yield  ethyl  gluconate  or 
ethyl  aS-anhydrogluconate,  since  in  this  case  either  saccharic  or 
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anhydrosaccharic  acid  is  formed  on  oxidation.  Treatment  of  the 
diazo-compound  with  hydrobromic  acid  in  ethereal  solution  gives 
ethyl  fi-bromobenzylidenemannonate,  C15H1906Br,  m.  p.  119°  (corr.), 
MS  — 33°,  which  is  converted  by  treatment  with  ammonia  into 
either  ethyl  benzylidene-<xfi-anhydromannonate ,  C15H1806,  [a]p 

—73-3°,  or  the  corresponding  amide ,  C13H1505N,  m.  p.  230°,  [a]'g 
+65°  according  to  the  conditions.  Reduction  of  the  last- mentioned 
ester  with  hydrogen  in  the  presence  of  colloidal  palladium  gives 
ethyl  benzylidenedeoxy gluconate  (mannonate),  C15H20O6,  m.  p.  126° 
(corr.),  [a]'p  —26°.  Ethyl  oL-chlorobenzylidenegluconale,  C^H^OgCl, 
m.  p.  127°,  [a]‘g  —20°,  and  the  corresponding  amide ,  C13H1605NC1, 
m.  p.  197°  (corr.),  [ocjg  —23°,  have  also  been  prepared;  the  former 
is  converted  into  chitosamic  acid  by  treatment  with  ammonia  and 
subsequent  hydrolysis.  E.  S. 

Benzaldehyde-Copper  and  the  Heterogeneous  Rate  of 
Formation  of  this  Substance .  August  L.  Bernoulli  and  Fritz 
Schaaf  (Helv.  Chim .  Acta ,  1922,  5,  721 — 731). — When  a  dilute 
solution  of  benzaldehyde  in  a  solvent  such  as  toluene,  m- xylene, 
benzene,  chlorobenzene,  ethyl  acetate,  etc.,  is  in  contact  with 
metallic  copper,  the  metal  dissolves  forming  an  intense  green 
solution.  The  rate  of  solution  depends  on  the  solvent,  the  benz¬ 
aldehyde  concentration,  the  temperature,  and  the  surface  area  of 
copper  exposed.  The  “  specific  solution  velocity,”  v  (the  weight 
of  copper  dissolved  per  minute  divided  by  the  square  root  of  the 
surface  area  of  the  copper  in  cm.2),  is  a  constant  for  a  given  solvent 
at  a  given  concentration  and  temperature.  The  values  of  v  for 
a  series  of  different  solvents  at  similar  concentrations  of  benzalde¬ 
hyde  follow  the  same  order  as  the  value  of  the  fluidity  of  the 
solvent.  With  toluene  as  solvent,  the  maximum  rate  of  solution 
is  reached  with  16%  benzaldehyde,  when  ?>xl07  =  254*2  at  50°, 
whilst  in  benzene  the  maximum,  v  x  107= 92*54,  is  at  a  benzaldehyde 
concentration  of  14%  by  volume.  The  most  favourable  concen¬ 
tration  appears  to  be  determined  by  the  fluidity  of  the  solution. 
In  a  10%  solution  of  benzaldehyde  in  toluene  the  value  of  ?>xl07 
increases  from  2T4  at  25°  to  758-8  at  105°.  Pure  benzaldehyde 
has  no  solvent  action.  Of  substituted  benz aldehydes,  p-tolualde- 
hyde  and  ^-chlorobenzaldehyde  behave  similarly  to  benzaldehyde 
iii  toluene  solution,  whilst  ^-nitrobenzaldehyde  has  no  solvent 
action  on  copper.  The  copper  compound  of  benzaldehyde  crystal¬ 
lises  from  toluene  solution  in  green  crystals  having  the  composition 
(C6H5-CHO)2Cu.  The  crystals  are  remarkably  stable,  being  un¬ 
attacked  by  water,  alkalis,  or  dilute  hydrochloric  acid.  With 
dilute  nitric  acid,  benzoic  acid  and  copper  nitrate  are  formed.  The 
crystals  are  also  formed  when  benzylidene  chloride  is  heated  with 
copper  in  presence  of  a  little  sodium  carbonate  solution.  The 
constitution  of  the  substance  is  at  present  uncertain.  Cupric 
oxide  and  sulphide  also  dissolve  in  benzaldehyde  and  toluene, 
forming  a  green  solution.  Of  other  metals,  lead  behaves  in  the 
same  way  as  copper,  forming  a  yellowish-brown  solution,  zinc 
gives  a  greenish-brown,  silver  a  brownish-black,  magnesium  a 
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yellowish -brown,  and  cobalt  a  brown  solution.  Nickel,  iron,  and 
aluminium  do  not  dissolve.  E.  H.  R. 

Gallaldehyde  and  its  Derivatives.  Karl  W.  Rosenmund 
and  E.  Pfannkuch  (Ber.,  1922,  55,  [7?],  2357 — 2372). — The  syn¬ 
thetic  preparation  of  pure  gallaldehyde  has  been  achieved,  and  a 
number  of  its  derivatives  have  been  prepared.  Considerable 
experimental  difficulties  are  encountered  owing  to  the  sensitiveness 
of  the  aldehyde  towards  chemical  reagents  and  to  the  physical 
characteristics  of  its  derivatives.  Attempts  to  circumvent  these 
drawbacks  by  using  the  acylated  aldehydes  were  prevented  by  the 
lack  of  activity  of  these  substances. 

Triacetylgallaldehyde,  m.  p.  107 — 108°,  is  prepared  in  good 
yield  by  the  catalytic  reduction  of  triacetylgalloyl  chloride  according 
to  the  method  of  Rosenmund  and  Zetzsche  (A.,  1918,  i,  300),  the 
purity  of  the  materials  being  a  very  essential  condition  for  success. 
The  entrance  of  the  acetyl  groups  inhibits  almost  completely  the 
activity  of  the  aldehyde  complex;  the  only  derivative  obtainable 
is  the  p -nitrophenyUiydrazone,  yellow,  rhombic  plates  or  long  needles, 
m.  p.  207 — 208°  (slight  decomp.)  when  rapidly  heated.  It  is  hydro¬ 
lysed  by  a  boiling  alcoholic  solution  of  potassium  acetate  to  gall¬ 
aldehyde.  Tribenzoylgallaldehyde ,  from  gallaldehyde  and  benzoyl 
chloride  by  the  Schotten-Baumann  method,  could  only  be  obtained 
as  a  viscous,  yellowish -brown  mass  which  is  identified  as  the 
p -nitrophenyUiydrazone,  indistinct,  yellow  crystals,  m.  p.  232 — 
233°  (decomp.)  when  placed  in  a  bath  pre- heated  to  200°. 

According  to  previous  investigators,  gallaldehyde  is  a  stronger 
acid  than  acetic  acid.  This  is  not  confirmed  by  observations  on 
the  electrical  conductivity  of  its  aqueous  solutions,  but  the  sub¬ 
stance  appears  to  be  twice  as  strongly  acid  as  pyrogallol. 

Triacetylgallaldehyde  diacetate ,  C6H2(OAc)3*CH(OAc)2,  leaflets, 
m.  p.  166°,  is  prepared  by  the  action  of  acetic  anhydride  on  gall¬ 
aldehyde  in  the  presence  of  pyridine. 

Gailaldoxime,  C6H2(0H)3‘CHIN*GH,H20,  crystallises  in  rect¬ 
angular  plates,  decomp,  (anhydrous),  195 — 200°  after  darkening 
at  about  160°.  It  is  converted  by  cautious  treatment  with  acetic 
anhydride  and  pyridine  into  triacetylgallaldoxime  acetate , 

c6h2(oac)3-ch:n-oac, 

m.  p.  126 — 127°.  oj -Nitro-3  :  4  :  5-trihydroxy  styrene, 

cGH2(OH)3-cn:cH-]sro2, 

reddish-yellow  needles,  decomp.  180 — 185°  after  incipient  decom¬ 
position  at  about  160°,  is  prepared  by  the  action  of  nitrome thane 
on  gallaldehyde  in  the  presence  of  methylamine,  and  is  transformed 
by  acetic  anhydride  and  pyridine  into  w-nitro- 3  :  4  :  5-triacetoxy- 
styrene ,  colourless  needles,  m.  p.  183°  after  previous  darkening 
(w-nitro-p-acetoxy styrene,  long,  pale  yellow  needles,  m.  p.  163°, 
and  w-nitro- 3  :  4 -diacetoxy styrene,  pale  yellow  needles,  m.  p.  127°, 
are  prepared  similarly).  Reduction  of  gailaldoxime  by  hydrogen 
in  the  presence  of  palladised  barium  sulphate  gives  mainly  digallyl- 
amine,  NH‘[CH2*C6H2(OH)3]2,  which  could  not  be  isolated  in  the 
pure  condition;  the  corresponding  hydrochloride,  m.  p.  208 — 210°, 
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and  picrate ,  long,  yellow  needles,  incipient  decomp.  150 — 153°,  are 
described.  Triacetylgallaldoxime  acetate,  on  the  other  hand,  is 
reduced  under  similar  conditions  to  triacetylgallylamine,  which 
is  isolated  in  the  form  of  its  hydrochloride ,  needles,  m.  p.  196 — 197° 
(decomp.).  The  latter  is  hydrolysed  by  dilute  aqueous  hydro¬ 
chloric  acid  to  gallylamine  hydrochloride ,  m.  p.  225 — 226°  (decomp.), 
from  which,  however,  free  gallylamine  could  not  be  isolated. 

Gall  aldehyde  reacts  with  methylketol  in  the  presence  of  a 

saturated  solution  of  hydrogen  chloride 
in  alcohol  to  form  3:4:  5 -trihydroxy - 
phenyl  -  2'-  methyl-3' -indolydenemethane 
(annexed  formula),  the  hydrochloride 
of  which  forms  yellowish -red  needles, 
darkening  at  140°.  The  salt  is  con¬ 
verted  into  the  corresponding  dye 
(annexed  formula)  by  chloranil. 
When  condensed  with  indoxylic  acid, 
gallaldehyde  gives  the  compound , 

C6H4<NH>C:CH‘C6H2(°H)3.  dark> 


C— CH*C6H2(OH)3 
CMc 


N 


decomp,  about  170°  after 


C — 
CMe 


C!-CgH2(OH). 


Cl  N- 


brownish-red  leaflets,  m.  p.  110 — 115°  (decomp.)  when  rapidly  heated. 

Triacetylgallaldehyde  is  not  reduced  by  hydrogen  in  the  pre¬ 
sence  of  palladium  or  spongy  platinum ;  under  similar  conditions, 
gallaldehyde  readily  absorbs  hydrogen,  giving  a  more  or  less  brown, 
amorphous  mass  which  could  not  be  purified,  and,  as  judged  from 
the  molecular  weight  of  its  acetate ,  a  pale  yellow,  amorphous 
powder,  m.  p.  about  183 — 185°,  is  formed  by  the  association  of  at 
least  six  molecules  of  the  simple  aldehyde. 

Gallaldehy decyanohydrin,  brownish -yellow,  crystalline  nodules, 
decomp,  about  150 — 160°  when  very  rapidly  heated,  is  prepared 
by  the  addition  of  anhydrous  hydrocyanic  acid  and  a  drop  of  con¬ 
centrated  potassium  cyanide  solution  to  gallaldehyde  covered  with 
alcohol.  It  is  converted  by  acetic  anhydride  and  pyridine  into 
tetra-acetylgallaldehydecyanohydrin ,  C6H2(OAc)3*CH(OAc)*CN,  colour¬ 
less  crystals,  m.  p.  135°. 

Triacetylprotocatechualdehydecyanohydrin, 

C6H3(OAc)2-CH(OAc)-ClSr, 

has  m.  p.  112°.  H.  W. 


2-Hydroxy«4  :  6-dimethylbenzaldehyde,  Hemellitenol,  and 

foo-^-Cumenol.  K.  von  Auwers  and  K.  Satjrwein  ( Ber ., 
1922,  55,  [5],  2372 — 2389). — In  continuation  of  their  investiga¬ 
tions  on  the  oxidation  of  meta-substituted  o-aminophenols  (Auwers, 
Borsche,  and  Weller,  A.,  1921,  i,  571),  the  authors  have  prepared 
hemellitenol  [3:4:  5-trimethylphenol]  and  iso- i//-cumenol  [3:5:6- 
trimethylphenol].  Since  these  compounds  have  been  difficultly 
accessible  previously  and  consequently  but  little  examined,  they 
have  been  subjected  to  examination  in  several  different  directions. 

The  initial  material  is  s.m-xylenol  which  is  converted  by  hydro¬ 
cyanic  acid  and  alyminium  chloride  according  to  GattermamTs 
method  into  a  mixture  of  2-hydroxy-4  :  6-dimethylbenzaldehyde 


I  1032 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  4-hydroxy-2  :  6-dimethylbenzaldehyde.  The  production  of  the 
o-hydroxy  aldehyde  appears  to  be  contrary  to  Gattermann’s  rule,  but 
is  possibly  attributable  to  the  presence  of  moisture,  since,  on  one  occa¬ 
sion,  the  accidental  presence  of  a  relatively  large  quantity  of  water 
increased  the  yield  of  the  substance  from  8 — 12%  to  about  25%. 
In  agreement  with  the  observations  of  Steinich  (A.,  1916,  i,  36), 
2-hydroxy-4 : 6-dimethylbenzaldehyde  has  m.  p.  48 — 49°.  Its 
semicarbazone,  a  colourless  powder,  m.  p.  about  240°,  according  to 
the  rate  of  heating;  phenylhydrazone,  colourless,  lustrous  needles, 
m.  p.  126-5—127°;  anil,  yellow,  silky  needles,  m.  p.  88-5 — 89°; 
oxime ,  slender  needles,  m.  p.  125—126°,  and  methyl  ether,  long, 
slender,  colourless  needles,  m.  p.  48 — 49°,  are  described.  The 
oxidation  of  the  aldehyde  to  the  corresponding  acid  could  not  be 
effected,  whereas  its  methyl  ether  is  slowly  transformed  by  potassium 
permanganate  in  the  presence  of  sodium  hydroxide  into  2 -methoxy- 
4  :  6-dimethylbenzoic  acid,  colourless,  lustrous  platelets,  m.  p.  167*5 — 
168°.  2-AcetoxyA  :  6-dimethylbenzonitrile,  colourless  needles,  m.  p. 
49-50°,  is  prepared  by  the  action  of  sodium  acetate  and  acetic 
anhydride  on  the  oxime  of  the  hydroxyaldehyde ;  it  is  hydrolysed 
by  alcoholic  potassium  hydroxide  to  2-hydroxyA  :  6- dimethyl - 
benzonitrile,  slender,  colourless  needles,  m.  p.  177 — 178°.  5- Benz- 

eneazo-2-hydroxyA :  6-dimethylbenzaldehyde,  matt,  brown  leaflets, 
m.  p.  97-5 — 98°  (m.  p.  122°  was  observed  on  an  isolated  occasion), 
is  prepared  from  the  aldehyde  and  benzenediazonium  chloride  in 
alkaline  solution ;  its  sodium  salt  is  sparingly  soluble  in  water. 

Hemellitenol  [3:4:  5-trimethylphenol],  long,  colourless  needles, 


m.  p.  107°,  is  prepared  in  40%  yield  by  the  reduction  of  4-hydroxy- 
2  :  6-dimethylbenzaldehyde  by  amalgamated  zinc  and  hydro¬ 
chloric  acid  according  to  Clemmensen’s  process.  It  is  transformed 
by  bromine  into  2  :  6-dibromo- 3  :  4  :  5-trimethylphenol,  small  leaflets, 
m.  p.  142-5—143°,  which  is  converted  with  difficulty  by  bromine 
at  100°  into  2  :  6-dibromo-3  :  5-dimethyl-4-bromomethylphenol, 
m.  p.  138-5— 139-5°.  The  action  of  hot,  concentrated  nitric  acid 
on  the  phenol  bromide  leads  to  the  production  of  the  i j/-quinol 

tm  htt  "R  n _ pit  (annexed  formula,  I),  colourless,  mat- 

MUX/'J:l2  r  U\/  2  ted  needles,  m.  p.  213°,  which  is  con- 

^  /Xtvt  at  /\nir  verted  by  sodium  hydroxide  into  the 

T*e||  |Ue  °||  IX6  oxide  (annexed  formula,  II),  leaflets, 

^r\/ m.  p.  indefinite,  156—160°  (decomp.). 
q  q  Dibromohemellitenol  is  converted  by 

cold,  concentrated  nitric  acid  into 
(*•)  (**•)  dibromohemellitylquinitrol  (III),  large 

monoclinic  leaflets,  m.  p.  108°,  which  is  transformed  by  boiling 
m  ATr  tit  glacial  acetic  acid  into  dibromohemelli- 
0N-0\/Me  0H\/Me  tyl-f-quinol  (IV),  long,  slender,  lustrous 
tit  /X  at  ht  /\ivr  needles,  m.  p.  214— 215°.  Hemellitenol 
Me„  ||^-e  ^e|  |  e  is  remarkably  stable  towards  cold  con- 

“X/  r  r\/  r  centrated  nitric  acid,  by  "which  it  is 
q  q  converted  at  a  higher  temperature 

into  dinitrohemellitylquinitrol,  m.  p. 

(IV.)  14@ — 147°  (decomp.),  which  is  trans- 
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formed  by  glacial  acetic  acid  at  50°  into  dinitrohemellityl-\j/-quinol, 
slender,  colourless  needles,  m.  p.  213°.  Hemellitenol  is  trans¬ 
formed  by  an  aqueous  solution  of  formaldehyde  in  the  presence 
of  slaked  lime  at  50°  into  3:4:  5-trimethyl- 2  :  6 -dihydroxy methyl- 
phenol,  small,  colourless  needles,  m.  p.  148°,  which  when  the  action 
is  prolonged  passes  into  a  substance,  m.  p.  above  360°,  which  has 
not  been  investigated  closely;  a  similar  change  is  observed  in  the 
presence  of  sodium  hydroxide.  A  solution  of  the  dihydroxy  - 
alcohol  in  glacial  acetic  acid  is  converted  by  hydrogen  bromide 
into  3:4:  5-trimethyl- 2  :  6-dihromomethylphenol,  short,  colourless 
needles,  m.  p.  164 — 165°,  which  could  not  be  reduced  to  penta- 
methylphenol  by  zinc  and  hydrochloric  acid,  the  dihydroxy-alcohol 
being  obtained.  Hemellitenol  couples  with  benzenediazonium 
chloride  in  the  presence  of  sodium  hydroxide  solutions  of  varying 
concentrations  to  yield  6-benzeneazo- 3  :  4  :  5-trimethylphenol ,  slender, 
brownish-red  needles,  m.  p.  126*5 — 127°. 

3:5:  6-Trimethylphenol,  m.  p.  93 — 94°,  is  prepared  conveniently 
and  in  40%  yield  by  the  reduction  of  2 -hydroxy-4  :  6-dimethyl- 
benzaldehyde  with  amalgamated  zinc  and  hydrochloric  acid.  It 
is  converted  by  concentrated  nitric  acid  in  the  presence  of  glacial 
acetic  acid  into  2-nitro-3  :  5  :  6-trimethylphenol ,  pale  yellow  leaflets, 
m.  p.  78 — 79°.  It  couples  with  an  equivalent  amount  of  benzene- 
diazonium  chloride  in  the  presence  of  sodium  hydroxide  to  give 
a  mixture  of  4z-benzeneazo-3  :  5  :  6-trimethylphenol,  lustrous,  flattened, 
red  needles,  m.  p.  154*5 — 156-5°,  and  2  :  4-bisbenzeneazo-3  :  5  :  6- 
trimethylphenol,  small,  brown  crystals,  m.  p.  130-5 — 131-5°;  in¬ 
creasing  concentration  of  alkali  hydroxide  favours  the  production 
of  the  di- derivative.  H.  W. 

The  Isomerism  of  the  Oximes.  X.  Cinnam-  and  Nitro- 
cinnam-aldoximes.  Oscar  Lisle  Brady  and  Clifford  Dane 
Thomas  (T.,  1922,  121,  2098—2110). 

The  Interaction  of  Aldehydes  or  Ketones  and  Thiocarb- 
amides  in  the  Presence  of  Acids.  II.  John  Taylor  (T.,  1922, 
121,  2267—2272). 

The  Friedel-Crafts'  Reaction.  Heinrich  Wieland  and 
Ludwig  Bettag  (Ber.,  1922,  55,  [B],  2246 — 2255).— A  further 
examination  of  the  possibility  that  substitution  in  the  benzene 
series  is  preceded  by  a  primary  additive  process  at  a  double  bond, 
and  that  the  mechanism  of  reaction  is  similar  in  the  aromatic 
and  aliphatic  series  (cf.  Wieland  and  Sakellarios,  A.,  1920,  i,  280; 
Wieland  and  Rahn,  A.,  1921,  i,  782).  The  ability  of  substances  to 
react  with  acetyl  chloride  and  similar  compounds  in  the  presence 
of  aluminium  chloride  has  usually  been  ascribed  to  the  presence 
in  them  of  a  mobile  hydrogen  atom,  but  indications  of  the  pro¬ 
duction  of  a  primary  additive  compound  have  been  recorded  by 
Darzens  (A.,  1910,  i,  856) -in  the  case  of  acetyl  chloride  and  cyclo- 
hexene,  and  by  Boeseken  (A.,  1913,  i,  330)  in  that  of  tetrachloro- 
ethylene  and  chloroform.  The  isolation  of  the  primary  chloro- 
ketone  from  cyclohexene  and  acetyl  chloride  in  the  pure  condition 
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is  now  described,  and,  further,  it  is  shown  that  this  substance  is 
transformed  into  the  unsaturated  ketone  under  the  normal  con¬ 
ditions  of  the  Friedel-Crafts’  reaction.  The  difference  in  the 
behaviour  of  aliphatic  and  aromatic  compounds  during  this  syn¬ 
thesis  is  purely  qualitative.  The  highly  reactive  aliphatic  double 
bond  allows  addition  to  occur  under  conditions  such  that  the  primary 
additive  compound  is  to  some  extent  stable,  whereas  with  the 
less  reactive  aromatic  double  bond  addition  is  only  possible  in 
circumstances  which  cause  the  additive  compound  to  be  unstable. 
The  catalytic  function  of  aluminium  chloride  is  attributed  to  its 
ability  to  weaken  the  bond  between  carbon  and  chlorine,  and  thus 
to  facilitate  the  combination  of  the  two  addenda. 

In  the  case  of  the  synthesis  of  hydrocarbons  according  to  Friedel 
and  Crafts,  it  has  not  been  found  possible  to  adduce  such  definite 
experimental  evidence.  The  cause  lies  in  the  slower  velocity  of 
the  action  of  alkyl  haloids,  and  the  consequent  predominance  of 
the  formation  of  resinous  polymerides  from  the  olefines  under  the 
influence  of  aluminium  chloride ;  in  addition,  the  newly-formed 
alkyl  haloids  have  a  marked  tendency  towards  further  reaction 
with  the  olefine.  It  has  therefore  not  been  possible  to  cause 
7i-propyl  chloride  to  react  in  the  desired  manner  with  ethylene, 
amylene,  or  cycfohexene,  although  it  could  be  shown  that  products 
containing  chlorine  are  produced,  thus  probably  pointing  to  a 
primary  additive  change. 

Aluminium  chloride  is  added  gradually  to  a  solution  of  cyclo- 
hexene  and  acetyl  chloride  in  carbon  disulphide  at  — 18°;  reaction 
takes  place  almost  without  evolution  of  hydrogen  chloride  and 
results  in  the  formation  of  2-chloroeye\ohexyl  methyl  ketone  and 
tetrahydroacetophenone,  which  cannot  be  separated  from  one 
another  by  fractional  distillation.  The  unsaturated  compound 
is  decomposed  by  oxidising  the  mixture  with  potassium  perman¬ 
ganate  in  the  presence  of  acetone,  and  the  chloro-ketone  is  isolated 
as  a  pale  yellow,  somewhat  unstable  liquid,  b.  p.  60 — 63°  (slight 
decomp. )/l  mm.,  through  the  semicarbazone ,  colourless  leaflets, 
m.  p.  163°  (decomp.).  It  is  transformed  by  further  treatment  with 
aluminium  chloride  in  the  presence  of  carbon  disulphide  into  tetra¬ 
hydroacetophenone.  In  a  similar  manner,  cyclohexene  and  benzoyl 
chloride  yield  2-chlorocyclohexyl  phenyl  ketone ,  a  pale  yellow, 
viscous  liquid,  b.  p.  120 — 122°  (slight  decomp.)/!  mm.,  which  is 
further  transformed  by  aluminium  chloride  and  carbon  disulphide 
into  tetrahydrobenzophenone  [ semicarbazone ,  pale  yellow  prisms, 
m.  p.  213°  (decomp.)],  in  minimal  yield  (the  direct  preparation  of 
tetrahydrobenzophenone  from  cyclohexene  and  benzoyl  chloride 
also  gives  very  poor  yields).  Acetyl  chloride  and  p -methyl- A^- 
butene  give  chloro-see. isoamyl  methyl  ketone ,  CMeoChCHMe’COMe, 
a  pale  yellow,  very  unstable  liquid  with  an  odour  resembling  that 
of  camphor.  H.  W. 

The  Condensation  of  a-Halogeno-ketones  with  Aldehydes. 

K.  Htjgo  Bauer  and  Fritz  Werner  (Ber.,  1922,  55,  [B],  2494 — 
2500). — It  has  been  shown  by  Widman  (A.,  1916,  i,  406)  that 
w-bromo-  or  o-chloro-acetophenone  condenses  with  benzaldeliyde 
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in  the  presence  of  sodium  ethoxide  with  the  formation  of  benzoyl - 
phenylethylene  oxide.  Condensation  of  these  substances  can  also 
be  brought  about  by  hydrogen  chloride  or  hydrogen  bromide  in 
the  presence  of  glacial  acetic  acid ;  in  all  cases,  aj3-unsaturated 
a-halogeno-ketones  appear  to  be  the  initial  products,  but  the  change 
may  proceed  further  and  result,  by  addition  of  hydrogen  haloid, 
in  the  formation  of  a (3-dihalogeno -ketones. 

Phenyl  styryl  ketone  dibromide,  COPh*CHBr*CHBrPh,  small, 
colourless  crystals,  m.  p.  158 — 159°,  is  prepared  by  the  action  of 
hydrogen  bromide  on  a  solution  of  w-bromoacetophenone  and 
benzaldehyde  in  glacial  acetic  acid  at  the  atmospheric  temperature. 
Phenyl  3'  :  4 ' -methylenedioxy styryl  ketone  dibromide ,  colourless  leaf¬ 
lets,  m.  p.  152°,  is  obtained  similarly  from  oj-bromoacetophenone 
and  piperonal  or  by  the  addition  of  bromine  to  methylenedioxy- 
chalkone  in  carbon  tetrachloride  solution.  3  :  4 -Bimethoxy  phenyl 
styryl  ketone  dichloride ,  colourless  crystals,  m.  p.  133 — 135°,  is 
derived  from  w-chloroacetoveratrone  and  benzaldehyde  in  the 
presence  of  hydrogen  chloride,  whereas  the  ketone  and  p-dimethyi- 
aminobenz aldehyde  give  3  :  4-dimethoxyphenyl  x-chloroA' -dimethyl- 
aminostyryl  ketone ,  intensely  yellow  leaflets,  m.  p.  129 — 130°. 
a-Bromoacetoveratrone,  benzaldehyde,  and  hydrogen  chloride 
form  3  :  4z-dimethoxy phenyl  cn-chlorostyryl  ketone , 

C6H3(OMe)2*CO*CCi:CHPh, 
large,  transparent  cubes,  m.  p.  108 — 109°. 

^-Dimethylaminobenzaldehyde  condenses  with  chloroacetone  in 
glacial  acetic  acid  solution  in  the  presence  of  hydrogen  chloride 
to  give  a  mixture  of  tx-chloroA- dimethylami n ostyryl  methyl  ketone , 
NMe2,C6H4*CH.*CCl*COMe,  yellow  leaflets,  m.  p.  115°  ( semicarbazone , 
a  colourless,  crystalline  powder,  m.  p.  202 — 203°,  phenylhydrazone , 
slender,  pale  yellow  needles,  m.  p.  206 — 208°)  and  vL-chloro-di-p-di- 
methylaminostyryl  ketone , 

C6H4(NMe2)-CH:CChCO-CH:CH-C6H4-NMe2, 
m.  p.  225° ;  the  latter  may  also  be  obtained  by  the  action  of  sodium 
hydroxide  on  chloro-p-dimethylaminostyryl  methyl  ketone  and 
p-dimethylaminobenzaldehyde  dissolved  in  alcohol.  Chloro-p-di- 
methylaminostyryl  methyl  ketone  and  benzaldehyde  condense 
in  aqueous  alcoholic  solution  in  the  presence  of  sodium  hydroxide 
to  form  styryl  a-chloro-’p-dimethylaminostyryl  ketone , 
NMe2-C6H4-CH:CChCO-CI4:CHPh, 
dark,  tile-red  leaflets,  m.  p.  150 — 151°.  cx.-Chloro-a-p-dimethyl- 
aminostyryl  methylenedioxystyryl  ketone , 

NMe2-C6H4-CH:CChC0'CH:CH-C6H3:02CH2, 
orange- coloured  leaflets,  m.  p.  186-5°,  is  obtained  similarly  from 
chloro-^-dimethylaminost^yl  methyl  ketone  and  piperonal. 

H.  W. 

Position  of  the  Double  Linking  in  Piperitone.  II.  A.  R. 

Penfold  ( Perf .  Essent.  Oil  Pec.,  1922,  13,  322 — 323;  cf.  this  vol., 
i,  259). — From  the  products  of  the  action  of  neutral  potassium 
permanganate  on  piperitone,  in  addition  to  diosphenol,  the  follow¬ 
ing  acids  were  isolated  :  a-hydroxy-a-methyl-a-zsopropyladipic 
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acid,  m.  p.  143'5°,  y-acetyl-a-^sopropylbutyric  acid,  identified  by 
means  of  its  semicarbazone,  m.  p.  158°,  and  a-^opropylglutaric 
acid,  m.  p.  94 — 95°.  The  formation  of  these  substances  confirms 
the  constitution  of  piperitone  as  Ax-menthen-3-one,  previously  put 
forward.  In  view  of  the  conflicting  statements  as  to  the  m.  p. 
of  the  oxime  and  semicarbazones  of  piperitone,  these  derivatives 
were  again  prepared;  the  oxime  melts  at  117 — 118°  as  stated  by 
Simonsen  (T.,  1921,  119,  1644),  the  m.  p.  given  by  Read  and  Smith 
(T.,  1921,  119,  779)  being  incorrect.  Three  semicarbazones  were 
isolated,  dl- a-s emicarbazone,  m.  p.  225 — 226°,  dl- ^-semicarbazone , 
m.  p.  175 — 176°,  and  the  racemic  semicarbazone ,  m.  p.  188 — 189°. 
The  best  method  for  preparing  piperitone  hydroxylamino- oxime 
is  to  dissolve  equal  weights  of  the  ketone,  hydroxylamine  hydro¬ 
chloride,  and  potassium  hydroxide  in  aqueous  alcohol,  and  after 
keeping  for  some  hours  the  whole  solidifies  to  a  crystalline  mass  of 
the  oxime  in  almost  quantitative  yield.  G.  F.  M. 


Preparation  of  a-Keto-substituted  Hydrogenated  Naph¬ 
thalenes.  Georg  Sciiroeter  and  Tetralin  G.  m.b.H.  (D.R.-P. 
352720;  from  Ckem.  Zentr .,  1922,  iv,  158). — a-Naphthol  and  iso- 
or  hetero-nuclear  substituted  a-naphthols,  melted  or  in  solution, 
are  treated  with  hydrogen  under  pressure  in  amount  corresponding 
with  less  than  two  molecules,  in  the  presence  of  metallic  catalysts. 
For  example,  colourless  a-naphthol  is  mixed  with  tetrahydro- 
naphthalene  and  a  catalyst  consisting  of  reduced  nickel  deposited 
on  kieselguhr,  and  treated  with  hydrogen  at  120 — 180°  under  a 
pressure  of  10 — 20  atmospheres.  After  absorption  of  hydrogen 
corresponding  with  1*5  molecules,  the  reaction  is  ended  and  the 
filtered  liquid  fractionated  under  reduced  pressure.  At  14  mm. 
pressure,  the  tetrahydronaphthalene  distils  over  at  100°.  a -Keto- 
tetrahydronaphthalene  has  b.  p.  134 — 135°/14  mm.  The  distillate 
at  higher  temperatures  is  a  mixture  of  a-naphthol  and  ar -tetra- 
hydro- cc-naphthol,  which  is  again  submitted  to  reduction.  p-Naph- 
thol  similarly  treated  gives  no  ketone,  but  a  little  ar -tetrahydro- 
$-naphthol  and  ac-tetrahydro-p-naphthol  (I). 


CH< 
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(II.) 
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1  :  5-Dihydroxynaphthalcnc  yields  similarly,  by  reduction, 

5 -hydroxytetrahydronaphthalene  (II),  colourless  crystals, 

156 — 157°.  It  forms  a  semicarbazone ,  m.  p.  224°;  an  acetyl  deriv¬ 
ative  ;  a  methyl  ether,  and  a  phenylur ethane.  1  :  8-Dihydroxy- 
naphthalene  gives,  by  reduction,  l-keto-8-hydroxytetrahydronaphth- 
alene.  l-Hydroxy-5-acetylaminonaphthalene  gives  l-keto-5-aceiyl - 
aminotetrahydronaphthalene.  G.  W.  R. 

The  Mechanism  of  the  Formation  of  Benzoylbenzoin  by 
Treatment  of  Benzoylmandelonitrile  with  an  Alcoholic 
Solution  of  Sodium  Ethoxide.  Herbert  Greeke  and  Robert 
Robinson  (T.,  1922,  121,  2182—2196). 
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Dioximes.  III.  G.  Ponzio  (Gazzetta,  1922,  52,  ii,  145 — 
160;  cf.  this  vol.,  i,  627). — By  the  action  of  hydroxylamine  on 
oximinobenzoylacetone,  Ceresole  (A.,  1884,  1167)  obtained  a 

compound,  m.  p.  178°,  which  he  regarded  as  one  of  the  two  possible 
a-dioximes  of  phenylmethyltriketone  and  is  described  in  Beil- 
stein’s  “  Handbuch  ”  (Vol.  Ill,  p.  270)  as  butyltrionephendioxime, 
NOHICMe*CBzINOH.  The  author  finds,  however,  that  the  product 
of  this  reaction  is  a  mixture  of  two  benzoylmethylglyoximes  which 
are  not  mere  spacial  isomerides.  The  action  of  nitrogen  tetroxide 
on  one  of  these  oximes  (termed  the  a-compound)  yields  a-oximino- 
P-i//-nitrole-y-ketophenylbutane,  so  that  the  two  oximino -groups 
in  this  oxime  are  not  equivalent  to  one  another;  with  the  second 
isomeride  (p),  however,  nitrogen  tetroxide  gives  a  peroxide,  furoxan, 
the  two  oximino -groups  being  hence  equivalent,  since  each  loses 
its  hydrogen  atom.  From  the  chemical  behaviour  of  the  two 
compounds  the  conclusion  is  drawn  that  the  a-form  is  an  equilibrated 
mixture  of  the  two  tautomeric  modifications,  p-nitroso-a-oximino- 
y-ketophenylbutane,  NOH!CMe*CHBz*NO,  and  ap-dioximino- 
y-ketophenylbutane,  NOH.'CMe*CBz.*NOH,  and  that  the  p-form 
consists  of  the  latter  tautomeride  alone.  The  p-form  may  be 
regarded  as  the  stable  form  of  the  aP-dioxime  of  phenylmethyl¬ 
triketone,  since  it  results  when  the  a-form  is  heated  with  various 
solvents  or  with  a  base.  It  is  evident,  therefore,  that  not  all 
a-dioximes  behave  as  if  they  contain  the  group  “C(.*NOH)*C(.'NOH)~, 
and  that  the  isomerism  of  the  different  forms  of  an  a-dioxime  may 
depend  on  the  possession  of  different  structures  by  one  of  the  two 


oximino  -groups . 

Since  oximinobenzoylacetone  contains  an  oximino-group  in  the 
same  position  as  one  of  those  in  the  a-isomeride  of  benzoylmethyl- 
gly oxime,  it  may  be  represented  by  the  equilibrium  NOH!CAcBz 
NOCHAcBz,  the  hydrogen  atom  of  the  oximino-group  being  mobile. 
On  this  basis,  the  formation,  by  the  action  of  hydroxylamine,  of 
two  gly oximes,  one  an  equilibrated  mixture,  is  readily  explainable. 

Like  all  a-dioximes  regarded  by  Tschugaev  as  syn -forms,  ap> 
dioximino-y-ketophenylbutane  acts  in  aqueous  solution  on  nickel, 
copper,  cobalt,  and  iron  (this  vol.,  i,  17),  forming  with  the  first 
three  metals  complex  salts  derived  from  two  molecules  of  the 
gly  oxime  by  replacement  of  two  atoms  of  hydrogen,  one  from  each 
molecule,  by  an  atom  of  the  metal.  The  equilibrated  mixture 
termed  the  a -modification  does  not  attack  these  metals,  but  it 


yields  a  cupric  salt  derived  from  one  molecule  of  the  dioxime  by 
replacement  of  two  hydrogen  atoms  by  an  atom  of  copper.  The 
only  other  known  salt  of  this  type  is  that  obtained  by  Atack  (T., 
1913, 103,  1317)  from  y-benzildioxime  and  given  by  him  the  formula 

but  the  author  regards  as  more  probable  for  his 

JxO.CPh 


copper  salt  the  structure  0<C 


N“CMe 

Cu-CBz-NO 


The  action  of  hydroxylamine  on  the  a-  and  p-forms  of  benzoyl - 
methylglyoxime  yields  two  distinct  phenylmethyltriketonetri- 
oximes;  isomerism  in  the  trioximes  has  not  previously  been 
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observed,  and  no  explanation  is  now  offered  of  the  existence  of 
these  two  modifications.  Both  the  trioximes  act,  in  aqueous 
solution,  on  nickel,  forming  two  different  complex  salts,  each 
derived  from  two  molecules  of  trioxime  by  replacement  of  two 
oximinic  hydrogen  atoms  by  an  atom  of  the  bivalent  metal. 
Neither  of  the  two  dioximes  and  neither  of  the  two  trioximes  is 


obtainable  directly  from  phenyl  methyl  triketone. 

a  -  B  e  k  z  o ylmet  hylglyoxi  me ,  NOHiCMe-CBziNOH,  crystallises  in 
white,  rectangular  lamina:,  often  united  to  pennate  aggregates, 
m.  p.  135°  (decomp.,  turning  green),  and  dissolves  in  alkali 
hydroxide  or  ammonia  solution  without  coloration,  and  in  cold, 


concentrated  sulphuric  acid,  giving  an  orange-brown  coloration 
turned  deep  brown  by  addition  of  phenol.  In  aqueous  solution 
at  80—4)0°,  it  readily  loses  water,  yielding  benzoyimethylfurazan, 


0< 


NICMe 
n:cbz  ' 


Its  cop-per  salt,  CjoH803NXu,  forms  a  somewhat 


unstable,  olive-green  powder,  and  when  heated  slowly  has  m.  p. 
about  195°  (decomp.),  whilst  when  heated  rapidly  it  explodes  at 
about  185°.  The  diacetyl  compound,  OAc*NICMe*CBz!NOAc, 
crystallises  in  flattened,  white  prisms,  m.  p.  113°,  and  yields 
benzoyimethylfurazan  when  heated  with  water. 

cc-Oximmo-fi-ip-nitrole-y-ketophenylbutane,  N0H;CMe’CBz!N203, 
forms  white  prisms,  m.  p.  111°  (decomp.),  and  dissolves  in  concen¬ 
trated  sulphuric  acid  to  a  colourless  solution  which  becomes 
emerald  green  when  heated  gently  with  phenol.  Even  dilute 
solutions  of  bases  readily  hydrolyse  it,,  rupture  of  the  carbon  atom 
chain  taking  place  between  the  i/mitrole  and  carbonyl  groups ; 
thus,  with  ammonia  solution,  it  yields  aminomethylgly oxime, 
NOH:CMe-C(NK2):NOH,  and  benzamide. 

Ben zoylmethylglyoxi me ,  C10H10O3N2,  crystallises  in  white  laminae 
or  prisms,  m.  p.  193 — 194°  (decomp.),  and  dissolves  in  alkali  hydr¬ 
oxide  or  ammonia  solution  with  a  golden -yellow  coloration  and 
in  concentrated  sulphuric  acid  without  coloration.  The  nickel 
salt,  (C10H9O3N2)2Ni,  crystallises  in  flat,  blood-red  needles,  m.  p. 
258°,  decomposing  at  260°,  and  is  readily  decomposed  by  mineral 
acids,  but  is  stable  towards  acetic  acid.  The  copper  salt, 
(C10HgO3N2)2Cu,  forms  a  pale  coffee-coloured,  compact,  micro¬ 
crystalline  powder,  m.  p.  201°  (decomp.).  The  cobaltous  salt  is 
obtained  as  a  brownish-violet,  microcrystalline  powder,  which 
remains  unmelted  at  300°  and  readily  forms  colloidal  solutions 
w7ith  various  organic  solvents  and  possibly  also  with  alkali  hydroxide 
solutions.  The  diacetyl  derivative,  OAc*NICMe*CBz!NOAc,  forms 
white  prisms,  m.  p.  68°,  and  the  dibenzoyl  derivative,  C24H1805N2, 
white  prisms,  m.  p.  220 — 221°  (decomp.). 

Benzoylmethylfuroxan ,  CH3*C2N202*C0Ph,  crystallises  in  long, 
white  needles,  m.  p.  70°,  and  is  converted  into  the  (3-benzoyl- 
methylglyoxime  when  reduced  by  means  of  zinc  dust  and  acetic 
acid. 

Phenylmethyltriketone-oL-trioxiyne ,  NOHICMe*C(NOH)*CPh!NOH, 
forms  white,  prismatic  needles,  m.  p.  204°  (decomp.),  and  dissolves 
without  coloration  in  alkali  hydroxide  or  ammonia  solution  or 
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concentrated  sulphuric  acid.  The  nickel  salt,  (C10H10O3N3)2Ni, 
an  orange-yellow  powder,  decomposes  unmelted  at  about  220°. 
The  triacetyl  derivative,  C16H1706N3,  forms  prisms,  m.  p.  111°. 

Phenylmethyltriketone-$4rioxime  forms  white  needles,  m.  p.  196° 
(decomp.),  if  heated  rapidly,  or  a  somewhat  lower  temperature 
if  heated  slowly.  The  nickel  salt  crystallises  in  lustrous,  orange- 
red  laminoe,  m.  p.  23(5°  (decomp.),  or  a  lower  temperature  if  heated 
slowly.  The  triacetyl  compound  forms  large  prisms,  m.  p.  107°. 

The  cobaltous  salt  of  dirnelhylgly oxime,  (NOH!CMe’CMe!E*0)2Co, 
obtained  by  the  action  of  aqueous  dimethylglyoxime  solution  on 
strips  of  cobalt,  forms  a  coffee-coloured  powder  with  a  violet  lustre, 
and  begins  to  undergo  change,  without  melting,  at  about  200°. 

T.  PI.  P. 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  V.  The  Action  of  Hydrazine  on  the  Halogen 
Derivatives  of  some  Esters  and  substituted  c^doHexanes. 

Edmund  Langley  Hirst  and  Alexander  Killen  Macbeth 
(T„  1922,  121,  2169—2178). 

Preparation  of  Anthraquinone.  Charles  It.  Downs  (U.S. 
Pat.  1374721;  from  Chem.  Zentr.,  1922,  ii,  1055). — For  the  pre¬ 
paration  of  anthraquinone,  anthracene  in  the  state  of  vapour  is 
passed,  mixed  with  a  gas  containing  oxygen,  over  vanadium  oxide 
as  catalyst,  at  about  375°.  The  temperature  is  maintained  con¬ 
stant  by  introduction  of  mercury  vapour  into  the  reaction  zone. 

G.  W.  R. 


Preparation  of  Hydrogenated  Anthraquinones.  Tetralin 
G.m.b.H.  (D.R.-P.  346673;  from  Chem.  Zentr.,  1922,  ii,  1079— 
1080). — Tetrahydronaphthalene  or  substituted  tetrahydronaph- 
thalenes  are  treated  when  gently  heated  with  ant^drides  of 
aromatic  o-dicarboxylic  acids,  especially  phthalic  anhydride,  in 
the  presence  of  aluminium  chloride  and  with  addition  of  benzene 
and  similar  diluents.  The  y-ketocar  boxy  lie  acids  formed  are 
changed  into  hydrogenated  anthraquinones  by  condensing  reagents, 
particularly  fuming  sulphuric  acid.  Tetrahydronaphthalene  and 
phthalic  anhydride  give,  at  60—70°  in  the  presence  of  benzene 
and  aluminium  chloride,  $4eirah?jdronaphthoyl-o-benzoic  acid ;  it 
forms  crystals,  m.  p.  153 — 155°.  It  gives  with  acetic  anhydride 
a  crystalline  acetyl-lactone  (I),  m.  p.  135°.  The  methyl  ester  has  m.  p. 
73 — 74°.  By  reduction  of  the  acid,  $4etrahydronaphthylphthalide 

CO<C6H4>C<01AcU  C6H4<co->CioHh  C10H9Me<jg>C6H4 
(I.)  (II.)  (V.)  ' 


(IV.) 
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(II)  and  a  o-fi-tetrahydronaphthylmethylbenzoic  acid , 

C10Hn-CH2-C6H4-CO2H, 

are  obtained.  By  the  action  of  fuming  sulphuric  acid  on  tetra- 
hydronaphthoyl-o-benzoic  acid,  a  mixture  of  <x-tetrahydronaphth- 
anthraquinone  (III),  m.  p.  135°,  and  $-tetrahydron aphthanthraq uinone 
(IV),  m.  p.  211°,  is  obtained.  The  compounds  are  separated  by 
fractional  crystallisation.  Both  form  yellow  needles.  They  yield 
corresponding  anthraquinols  on  reduction  and  readily  give  sub¬ 
stituted  derivatives  with  halogens,  sulphuric  acid,  and  nitric  acid. 
2 ’Methylletrahydronaphthalejie,  obtained  by  the  catalytic  hydro¬ 
genation  of  2-methylnaphthalene,  is  a  colourless  oil,  b.  p.  219 — 
220°.  It  gives,  on  condensation  with  phthalic  anhydride,  3 -methyl- 

2- tetrahydronaphthoyl-o-benzoic  acid ,  C10H10Me#CO*C6H4»CO2H, 
needles,  m.  p.  160°.  By  the  action  of  fuming  sulphuric  acid, 

3- methyltetrahydro-2  :  l-naphthanthraquinone  (V)  is  obtained;  it 

forms  yellow  needles,  m.  p.  119°.  G.  W.  R. 

Tetranitroanthrachrysone.  Gijstav  Heller  and  Paul  Lind¬ 
ner  (Ber.,  1922,  55,  [£],  2674—2679;  cf.  Heller  and  Skraup, 
A.,  1913,  i,  1207). — A  more  extended  examination  of  the  substance 
(cf.  D.R.-P.  73605). 

Tetranitroanthrachrysone  [2:4:6:  8-tetranitro-l  :  3  :  5  :  7-tetra- 
hydroxyanthraquinone]  is  prepared  by  the  action  of  nitric  acid 
(d  1-26)  and  concentrated  sulphuric  acid  on  a  solution  of  anthra- 
chrysone  in  the  latter  acid ;  it  crystallises  in  orange -coloured 
leaflets,  which  darken  at  200°  and  explode  at  about  285°.  It  is 
remarkable  that  the  entrance  of  the  four  nitro -groups  occurs 
simultaneously  so  that  unchanged  original  material  remains  if 
too  little  nitric  acid  is  used.  Its  salts  with  the  alkalis  and  ammonia 
are  described.  It  is  readily  attacked  by  boiling  aqueous  ammonia, 
but  the  change  appears  to  be  so  complicated  that  it  is  impossible  to 
isolate  a  uniform  material.  Reduction  does  not  occur  smoothly, 
since  the  replacement  of  an  amino-group  by  hydrogen  occurs 
simultaneously  with  the  complete  conversion  of  the  nitro-  into  the 
amino -group.  The  action  of  stannous  chloride  appears  to  lead  to 
the  formation  of  (?)  triaminoanthrachrysone ,  a  black  substance 
which  is  unchanged  below  295°,  whereas  sodium  hyposulphite 
gives  the  sodium  salt  of  a  triaminoanthrachrysone,  C14H706N3Na4. 
Tetranitroanthrachrysone  reacts  readily  with  aromatic  bases  in 
alkaline  solution,  giving  dark  dyes  from  which  a  homogeneous 
material  could  not  be  isolated. 

The  probability  of  the  participation  of  the  hydroxy-groups  in 
the  reactions  just  described  has  led  to  the  preparation  of  1  :  3  :  5  :  7- 
tetramethoxyanthraquinone,  slender,  yellow  needles,  m.  p.  238°,  by 
the  action  of  methyl  sulphate  on  anthrachrysone  in  alkaline 
solution.  The  ether  is  transformed  readily  into  2:4:6:  8 -tetra- 
nitro-l  :  3  :  5  :  7 -tetrameihoxyanthraquinone,  slender  yellow  needles, 
m.  p.  258°  (decomp.)  after  darkening  at  220°,  which  is  not  affected 
by  alcoholic  potassium  hydroxide  solution.  It  is  readily  converted 
by  aniline  and  aqueous  sodium  carbonate  solution  into  2  :  6-dinitro- 
4^:  8-dianilino-l  :  3  :  5  :  7 -tetramethoxyanthraquinone,  slender,  dark 
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blue  needles,  which  gradually  decompose  without  melting  above 
300°.  H.  W. 


The  Carbamides  of  Anthraquinone.  M.  Battegay  and 
J.  Bernhardt  (Chim.  et  Ind .,  1922,  8,  305 — 306). — The  three 
isomeric  dianthraquinonylcarbamides,  1:1',  1  :  2',  and  2  :  2'  show 
a  gradation  in  properties  in  which  the  1  :  2/-isomeride  approaches 
more  nearly  to  the  2:2'-  than  to  the  1  :  B-isomeride.  The  1  :  2'- 
and  the  2  :  2/-isomerides  may  be  used  as  vat  dyes  by  preliminary 
reduction  in  alkaline  medium,  but  under  similar  conditions  the 
1  :  B-isomeride  very  rapidly  undergoes  hydrolysis  unless  the 
temperature  is  kept  below  18 — 20°,  and  then  the  carbamide  is 
so  little  soluble  as  to  render  it  useless  as  a  dye.  If,  however,  two 
hydroxy-,  methoxy-,  or  benzoylamino -groups  are  substituted  in  it 
in  positions  para  to  the  carbamide-group,  then  the  products  are 
no  longer  sensitive  to  destruction  during  reduction,  and  may  be 
used  as  dyes.  W.  G. 

The  Urethanes  of  Anthraquinone.  M.  Battegay  and  J. 
Bernhardt  (Chim.  et  Ind.,  1922,  8,  307). — The  group  NH*C02Et 
exercises  a  greater  auxochrome  effect  when  introduced  into  the 
anthraquinone  molecule  than  does  the  group  NH-COPh,  both  in 
the  1-  and  the  2 -derivatives.  The  1 -urethanes,  like  the  1  :  B -carb¬ 
amides,  are  very  sensitive  to  alkaline  reduction,  the  product  under¬ 
going  immediate  hydrolysis.  The  introduction  of  a  nitro-,  a 
hydroxy-,  a  methoxy-,  or  a  benzoylamino-group  into  the  para- 
position  in  the  urethanes  does  not  check  this  hydrolysis  as  it  did 
that  of  the  carbamide  (cf.  previous  abstract).  W.  G. 


Reduction  Products  of  Hydroxymethylenecamphor.  V. 
Coupling  of  Hydroxylamine  with  Methylenecamphor.  H. 

Rupe  and  H.  Schmid  ( Helv .  Chim.  Acta,  1922,  5,  778 — 785). — Re¬ 
action  between  hydroxylamine  and  methylenecamphor  in  alcohol 
takes  place  between  one  molecule  of  the  former  and  two  molecules 
of  the  latter  with  formation  of  di-camphomethylhydroxylamine 
C8H14.  \ 

_ ^>CH*CH2J  N*OH,  crystallising  in  colourless  leaflets,  m.  p. 

109-5 — 110-5°;  its  hydrochloride  crystallises  in  fine,  white  leaflets 
decomposed  by  hot  water;  the  neutral  oxalate  (C22H3503N)2,C2H204 
forms  white,  microscopic  leaflets,  m.  p.  169 — 169-5°.  By  stannous 
chloride  and  hydrochloric  acid,  the  hydroxylamine  derivative  is 
reduced  to  di-camphomethylamine  (cf.  Rupe  and  Kussmaul,  A., 
1920,  i,  622).  Di-camphomethylhydroxylamine  is  readily  oxidised 
by  cupric  acetate  in  alcoholic  solution,  but  no  definite  products 
could  be  isolated.  Better  results  were  obtained  with  ferric  chloride, 
and  from  the  product  was  isolated  a  compound,  C11H1702N,  white, 
microscopic  crystals,  sintering  at  195°,  m.  p.  208 — 210°.  Molecular- 
weight  determinations  by  cryoscopic  methods  indicate  a  molecular 
weight  from  twice  to  four  times  that  represented  by  the  formula. 
Hydroxymethylenecamphor  was  expected  to  be  present  in  the 
oxidation  product,  but  was  not  found. 
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By  the  action  of  thionyl  chloride  on  di-camphomethylhydroxyl- 
amine,  di-camphomdhylcMoroamine  was  obtained, 


a  white,  crystalline  powTder,  becoming  yellow  at  135°,  m.  p.  202 — 
205°  (decomp.).  E.  H.  R. 

The  Formulae  of  Bicyclic  Terpenes.  Georges  Dupont 
{Bull.  Soc.  chim .,  1922,  [iv],  31,  897 — 909). — A  theoretical  discussion 
which  the  author  maintains  that  the  usually  accepted  formulae  for 
dicyclic  terpenes  are  based  mainly  on  the  products  obtained  on 
oxidation  with  permanganate  and  do  not  accord  with  other  reactions 
of  the  hydrocarbons.  The  suggestion  is  made  that  their  properties 
are  more  consistently  expressed  by  the  introduction  of  free  valencies 
or  oscillating  bonds  into  the  formulae  :  each  terpene  is  dealt  with 
from  this  point  of  view.  On  the  above  hypothesis,  the  formulae — 
which  are  compared  with  the  Baeyer  benzene  formula— should  be 
written  : 
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Melting1  Point  of  Commercial  Terpin.  Jose  Maria 
Clavera  {Anal.  Fis.  Quim .,  1922,  20,  243 — 246). — The  melting 
point  of  freshly  crystallised  terpin  hydrate,  determined  with  rapid 
heating  is  118*2°,  which  is  higher  than  the  previously  accepted 
value.  The  anhydrous  terpin  has  m.  p.  104*7°.  The  melting 
point  of  terpin  hydrate  is  considerably  changed  by  small  variations 
in  the  amount  of  water  of  crystallisation  present.  A  curve  is 
given  showing  the  initial  and  final  melting  points  of  a  series  of 
mixtures  varying  from  anhydrous  terpin  to  terpin  hydrate.  The 
melting  point  is  an  untrustworthy  criterion  of  purity.  G.  W.  R. 

The  Preparation  of  Bornylene.  Hans  Meerwein  and  Jacob 
Joussen  {Ber.,  1922,  55,  [B],  2529 — 2533). — The  elimination  of 
hydrogen  chloride  from  bornyl  chloride  has  previously  led  to  the 
isolation  of  camphene  instead  of  the  expected  bornylene.  Since  a 
high  temperature  (about  230°)  is  necessary  for  this  process,  its  course 
can  readily  be  explained  in  the  light  of  the  work  of  Meerwein  and 
van  Emster  (this  vol.,  ii,  751)  according  to  which  the  loss  of  the 
acid  is  preceded  by  the  transformation  of  bornyl  chloride  into 
/sobornyl  chloride  and  camphene  hydrochloride.  The  successful 
preparation  of  bornylene  depends  therefore  on  the  discovery  of 
conditions  under  which  this  change  does  not  occur  or  only  takes 
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place  very  slowly.  Preliminary  work  in  this  direction  has  been 
carried  out  with  the  more  reactive  ^obomyl  chloride,  since  the 
transformations  occur  in  the  same  manner  with  either  substance 
and  the  results  obtained  with  zsobornyl  chloride  are  directly 
applicable  to  bornyl  chloride. 

The  rate  of  decomposition  (velocity  of  transformation)  of  iso- 
bomyl  chloride  by  alkali  alkyloxides  is  found  to  diminish  with  in¬ 
creasing  concentration  of  the  alkali,  with  diminution  of  the  water 
content  of  the  mixture  and  with  increase  in  the  molecular  weight 
of  the  alcohol  employed.  By  applying  these  conditions  to  bornyl 
chloride,  it  is  found  possible  to  prepare  nearly  pure  bornylene 
(solidifying  temperature  108 — 107°  instead  of  113°  as  recorded  in 
the  literature  for  the  pure  material)  by  the  action  of  a  10%  solution 
of  potassium  amyloxide  in  amyl  alcohol  at  230°.  The  high  tem¬ 
perature  necessary  for  the  change  is  remarkable.  Under  similar 
conditions,  bornyl  bromide  loses  hydrogen  bromide  almost  in¬ 
stantaneously  at  about  190°  with  the  formation  of  an  equally 
pure  bornylene.  H.  W. 

The  Constitution  of  the  Terpene  Present  in  the  Essential 
Oil  from  Andropogon  Jwarancusaf  Jones.  John  Lionel 
Simonsen  (T.,  1922,  121,  2292—2299). 

The  Composition  of  the  Essential  Oil  of  Turpentine. 

M.  Vezes  and  G.  Dupont  ( Chim .  et  hid .,  1922,  8,  318 — 319). — 
Physical  constants  of  the  essential  oil  of  Aleppo  turpentine  (from 
Pinus  halepensis)  are  given,  and  it  is  shown  that  the  composition 
of  the  fresh  oil  depends  only  on  the  variety  of  the  conifer  which 
has  produced  it.  W.  G. 

Essential  Oils  from  Myrica  Gale,  L.  M.  Schoofs  ( J .  Pharm. 
Bdg .,  1921,  3,  769—773;  from  Chem.  Zentr .,  1922,  i,  1340—1341). 
— The  following  data  were  obtained  for  two  essential  oils  obtained 
from  Myrica  Gale ,  L.,  by  steam  distillation.  The  first  oil,  separ¬ 
ating  directly  from  the  distillate,  has  dlb  0-9068  ;  [a]D  —  8°  46'; 
n25  1*4820;  acid  number,  1*5;  saponification  number,  17*8;  ester 
number,  16*3;  acetyl  number,  39*2;  combined  alcohols  (C10HlsO), 
4*4% ;  ester  (linalyl  acetate),  5*6% ;  free  alcohols  (C10H18O), 
11*106%;  iodine  number,  168*84.  The  second  oil,  extracted 
from  the  aqueous  distillate,  has  d15  0*8956 ;  [a]D  —5°  9' ;  n25 
1*4656;  acid  number,  1*8;  saponification  number,  18*19;  ester 
number,  16*39;  acetyl  number,  36*4 ;  combined  alcohols  (C10H18O), 
4*5% ;  ester  (linalyl  acetate),  5*73% ;  free  alcohols  (C10H18O), 
7*06%  ;  iodine  number,  56*70.  G.  W.  R. 

Isoprene  and  Caoutchouc.  V.  The  Hydrogenation  of 
Caoutchouc  and  its  Constitution.  H.  Staudinger  and  J. 
Fritschi  (Helv.  Chim .  Acla,  1922,  5,  785 — 806). — The  hydrogen¬ 
ation  of  caoutchouc  and  the  decomposition  products  of  the  hydro¬ 
genation  product  were  studied  to  get  more  evidence  regarding 
the  constitution  of  the  substance.  According  to  one  theory,  the 
caoutchouc  molecule  is  composed  of  aggregations  of  comparatively 


i.  1044 


ABSTRACTS  OF  CHEMICAL  BABERS. 


simple  molecules,  ring  compounds  formed  from  two  or  more  iso- 
prene  molecules,  held  together  by  partial  valencies.  According 
to  an  opposing  theory,  the  whole  colloid  molecule  is  formed  by 
polymerisation  of  isoprene  molecules  in  chains  of  such  size  that 
the  unsaturated  character  of  the  molecule  is  lost.  The  experi¬ 
mental  evidence  cannot  be  reconciled  with  the  first  theory,  but 
favours  the  second.  The  hydrogenation  of  caoutchouc  was  accom¬ 
plished  by  heating  it  with  hydrogen  in  presence  of  platinum  at 
270°  and  about  100  atm.  Nickel  did  not  promote  complete  hydro¬ 
genation  under  these  conditions.  The  hydrogenated  product  has 
the  composition  (C5H10)^  and  retains  the  completely  colloida 
character  of  caoutchouc.  It  is  stable  towards  bromine,  but  il 
sunlight  becomes  slowly  brominated,  the  brominated  product  still 
having  the  properties  of  caoutchouc.  Were  the  first  theory  of  the 
constitution  of  caoutchouc  correct,  hydrogenation  would  be  expected 
to  destroy  the  partial  or  residual  valencies  holding  the  large  mole¬ 
cules  together,  giving  products  of  simpler  constitution.  Hydro¬ 
caoutchouc  can  be  regarded  as  a  high  molecular  paraffin  hydro¬ 
carbon  with  so  large  a  molecule  that,  in  effect,  CnH27t+2=CnII2n. 

The  distillation  of  caoutchouc  and  of  the  hydrogenated  material  in 
a  high  vacuum  was  studied.  The  decomposition  of  caoutchouc  is 
less  far-reaching  in  a  vacuum  than  under  normal  pressure.  At  a 
pressure  of  0*1  to  0*3  mm.,  distillation  takes  place  between  275° 
and  320°.  The  products  obtained  were  isoprene,  about  3*1%, 
dipentene,  about  8*8%,  a  hydrocarbon,  C15H24,  about  44%,  and 
small  quantities  of  hydrocarbons,  and  C25H40.  The  com¬ 
pound  contains  two  double  bonds,  and  is  probably  a  hydro¬ 

naphthalene  derivative,  whilst  C20H32  contains  three  double  bonds 
and  probably  has  a  long  aliphatic  side  chain.  The  depolymerisation 
of  caoutchouc  to  form  these  products  can  be  understood  if  the 
molecule  contains  a  long  chain  of  the  form 
•CH2-:CH2*CMe:CH-CH2:CH2-CMe:CH-CH:i;CH2*CMe:CH*CH2i*CH2* 
etc.,  which  may  split  into  sections  containing  4,  8,  12,  etc.,  carbon 
atoms  in  a  chain,  the  sections  then  forming  closed  ring  systems. 
When  hydrocaoutchouc  is  distilled,  a  higher  decomposition  tem¬ 
perature,  350 — 390°,  is  necessary.  The  decomposition  products 
have  the  composition  (C5H10)a;  and  in  each  case  have  only  one 
double  bond.  The  lowest  product  found  was  a  pentene,  b.  p. 
30 — 40°,  which  appeared  to  be  p-methyl-Aa-butylene  since  it  gave 
methylethylketone  on  oxidation.  From  the  higher  boiling  frac¬ 
tions  were  isolated,  among  others,  a  hydrocarbon,  C15H30,  and, 
as  the  highest  boiling  constituent,  C50H100.  The  presence  of  such 
substances  as  the  last  in  the  decomposition  products  shows  that 
hydrocaoutchouc  itself  must  have  an  exceedingly  high  molecular 
weight.  It  cannot  be  vulcanised,  and  this  fact  supports  the  view 
that  the  vulcanisation  of  caoutchouc  is  a  truly  chemical  process 
depending  on  the  ethylene  linkings  and  not  an  adsorption  pheno¬ 
menon.  It  is  shown  that  in  latex  the  caoutchouc  is  present  in  its 
normal  molecular  form  and  not  in  the  form  of  simpler  molecules 
which  in  the  coagulation  process  combine  to  form  caoutchouc. 

E.  H.  R. 
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Betulin.  Heinrich  Schulze  and  Kurt  Pieroh  ( Ber .,  1922, 
55,  [B],  2332 — 2346). — An  extended  investigation  of  betulin 
indicates  that  it  is  a  member  of  a  particular  class  of  phytosterol¬ 
like  dihydroxy-alcohols.  The  substance  crystallises  with  one  or 
one-half  molecular  proportion  of  ethyl  alcohol  which  is  very  firmly 
retained  and  has  been  overlooked  by  previous  workers.  The 
empirical  formula  is  C32H5202  or  C33H5402.  When  heated  with 
formic  acid,  it  undergoes  a  remarkable  transformation  into  allo- 
betulin  which  appears  to  be  closely  related  to  p-amyrin  and  lupeol, 
whereas  betulin  shows  great  similarity  to  onocol  isolated  from 
Ononios  spinosa. 

Birch  bark  is  extracted  with  aqueous  ammonia  and  the  dry 
residue  is  exhaustively  treated  with  boiling  alcohol.  The  bulk  of 
the  alcohol  is  removed  and  the  residue  is  treated  with  an  excess 
of  lead  acetate  and  evaporated  to  dryness.  The  dry  mass  is 
extracted  with  boiling  benzene  from  which  crude  betulin  separates. 
It  is  purified  by  crystallisation  from  alcohol  from  which  it  separates 
when  the  solutions  are  rapidly  cooled  in  slender  needles  resembling 
asbestos  (+2EtOH)  or  on  slow  cooling  in  coarse,  lustrous,  rhombic 
needles  (+EtOH).  It  has  m.  p.  251 — 252°,  Mi>  +  19*96°  in  pyridine 
solution.  The  diacetate  crystallises  in  coarse,  rhombic  prisms, 
m.  p.  216 — 217°,  Md  +21*99°  in  chloroform  solution.  Betulin 
is  converted  by  phthalic  anhydride  into  betulin  hydrogen  phthalate, 
slender,  matted  needles  (from  aqueous  alcohol,  +EtOH  or  +2H20), 
m.  p.  (not  quite  definite)  180 — 182°  (decomp.),  Md  +24*48°  when 
dissolved  in  chloroform ;  the  corresponding  silver  salt  is  described. 

Betulin  is  transformed  by  boiling  formic  acid  (90 — 95%)  into 
alio  betulin  formate ,  coarse,  rhombic  needles,  m.  p.  311 — 312°, 
Mo  +51*08°  in  chloroform  solution,  which  is  hydrolysed  by 
alcoholic  potassium  hydroxide  solution  to  alio  betulin,  monoclinic 
or  triclinic  platelets,  m.  p.  260 — 261°,  Md  +48*25°  when  dissolved 
in  chloroform.  Analysis  of  the  substance  and  its  derivatives  are 
in  agreement  with  the  formula,  C32H5202  or  C33H5402,  for  alio - 
betulin  which  appears  to  be  isomeric  with  betulin.  It  contains 
only  one  hydroxyl  group,  the  second  oxygen  atom  being  in  ethereal 
linking.  The  conversion  of  betulin  into  a/Zobetulin  is  not  a  specific 
action  of  formic  acid,  but  appears  to  depend  on  the  hydrogen-ion  con¬ 
centration  ;  it  can  also  be  effected  by  acetic  acid  containing  a  little 
concentrated  hydrochloric  acid.  In  comparison  with  betulin,  allo- 
betulin  and  its  derivatives  are  characterised  by  their  higher  melting 
point,  smaller  solubility,  higher  specific  rotation,  and  greater 
stability  towards  chemical  reagents.  alloBetulin  acetate  crystallises 
in  hexagonal  platelets  belonging  to  the  rhombic  system;  it  has 
m.  p.  277 — 278°,  Mi>  +54*16°  in  chloroform  solution.  aZ/oBetulin 
is  converted  by  benzoic  anhydride  at  170°  into  alio  betulin  benzoate , 
apparently  monoclinic  platelets,  m.  p.  275 — 276°,  Md  +70*26°, 
when  dissolved  in  chloroform,  by  phthalic  anhydride  into  allo- 
betulin  hydrogen  phthalate ,  slender  needles,  m.  p.  260 — 261°  (slight 
gas  evolution),  Md  +58*20°  in  chloroform  (the  silver  salt  is  de¬ 
scribed),  and  by  molten  succinic  anhydride  into  allobetulin  hydrogen 
succinate ,  slender,  lustrous  leaflets,  m.  p.  265— 266°,  [a]g  +48-01°, 
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when  dissolved  in  chloroform  (the  silver  salt  was  analysed),  allo- 
Bctulin  is  oxidised  by  chromic  acid  in  glacial  acetic  acid  solution 
to  allobetidone,  colourless,  rhombic  needles,  m.  p.  230 — 231°,  [a]15 
+84-40°  in  chloroform  [oxime,  leaflets,  m.  p.  285—290°  (decomp.) 
when  rapidly  heated,  phenylhydrazone ,  pale  yellow  leaflets,  m.  p. 
223°  (decomp.)  after  softening  at  220°].  aZZoBetulin  is  converted 
by  phosphorus  pentachloride  in  the  presence  of  chloroform  into 
apoallofre^m,  C32H50O  or  C33H520,  lustrous,  rhombic  needles, 
m.  p.  198 — 200°,  [oc]jJ  +74-78°  in  chloroform  solution.  Oxy&Wo- 
betulin  acetate ,  C32H4903Ac  or  C33H5103Ac,  is  prepared  by  the 
oxidation  of  allobetulm  acetate  dissolved  in  glacial  acetic  acid 
with  chromic  acid ;  it  crystallises  in  leaflets  which  do  not  melt 
below  360°,  [a]l?  +54-34°  when  dissolved  in  chloroform.  It  is 
hydrolysed  by  alcoholic  potassium  hydroxide  solution  to  cm/allo- 
betulin ,  slender,  matted  needles  which  sublime  before  melting. 

H.  W. 

Tannins  and  Similar  Compounds.  X.  The  Tannin  of 
the  Native  Oak.  Karl  Freudenberg  and  Erich  Vollbrecht 
(Ber.,  1922,  55,  [15],  2420 — 2423). — The  tannin  of  the  oak,  isolated 
from  the  fresh  leaves  by  means  of  the  lead  salt,  is  purified  from 
free  ellagic  acid  and  admixed  quercetin  glucosides  by  extraction 
with  ethyl  acetate  in  a  vacuum.  It  is  accompanied  by  its  own 
condensation  products,  from  which  it  is  freed  by  fractional  pre¬ 
cipitation  from  its  alcoholic  solution  with  ether.  It  is  an  amorphous, 
reddish -yellow  material,  freely  soluble  in  water,  alcohol,  or  acetone. 
It  is  strongly  acidic.  It  has  [a]D  about  —35°.  It  contains  23 — 
25%  of  combined  ellagic  acid,  and  about  5%  of  combined  dextrose ; 
the  remainder  of  the  molecule  is  an  amorphous  acid,  termed 
quercussic  acid.  Warm,  dilute  mineral  acids  cause  a  more  ready 
elimination  of  dextrose  than  of  ellagic  acid,  the  inactive  hydrolytic 
product  containing  the  residue  of  a  compound  of  ellagic  and 
quercussic  acids.  Continued  hydrolysis  effects  the  complete 
removal  of  ellagic  acid.  Dilute  alkalis  remove  the  whole  of  the 
ellagic  acid  in  the  cold,  without,  however,  separating  the  dextrose. 
It  appears,  therefore,  that  oak  tannin  is  a  glucoside  of  quercussic 
acid  which  is  esterified  to  a  depside  with  ellagic  acid.  Acid  or 
alkaline  hydrolysis  of  oak  tannin  results  in  the  considerable  destruc¬ 
tion  of  quercussic  acid.  Tannase  acts  very  slowly,  but  gives  a 
uniform  product  which  closely  resembles  the  original  material  in 
physical  properties,  and  is  optically  inactive  and  not  hydrolysed 
by  acid  or  alkali.  Quercussic  acid  appears  to  be  a  bibasic  acid  of 
molecular  weight  about  800. 

The  degradation  of  oak  tannin  by  tannase  to  quercussic  acid  is 
too  tedious  for  preparative  purposes.  It  is  found,  however,  that, 
under  definite  conditions,  Aspergillus  niger  grows  on  the  solutions 
and  thereby  completes  the  degradation  without  decomposing  the 
quercussic  acid.  Since,  in  addition,  it  is  found  that  the  galls  of 
Quercus  pedunculata  contain  the  same  tannin  as  the  leaves,  a  con¬ 
venient  method  of  preparing  quercussic  acid  is  obtained.  Treat¬ 
ment  of  it  with  molten  potassium  hydroxide  has  not  led  to  the 
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isolation  of  definite  products.  Phloroglucinol  is  not  formed;  its 
isolation  by  earlier  workers  from  oak  tannin  is  probably  attributable 
to  the  presence  of  quercetin.  H.  W. 


Constitution  of  Elsholtzic  Acid.  Yasuhiko  Asahina  and 
Satoru  Kuwada  (J.  Pharm.  Soc.  Japan,  1922,  No.  485,  565 — 
579;  cf.  ibid.,  1918,  No.  431). — For  the  complete  determination 
of  the  constitution  of  elsholtzic  acid,  2-methylfuran-3-carboxylic 
acid  was  prepared  from  dichloroethyl  ether,  acetoacetic  ester,  and 
ammonia  by  Benary’s  method  (A.,  1911,  i,  319).  It  was  converted 
into  its  chloride,  brominated,  hydrolysed  by  boiling  with  water 
and  oxidised  by  means  of  silver  oxide  (Hill  and  Sawyer,  A.,  1894, 
i,  442),  and  the  bromine  atom  contained  in  the  nucleus  removed 
by  warming  with  ammonium  chloride  and  zinc  dust.  The  furan- 
2  :  3-dicarboxylic  acid  so  obtained,  colourless  prisms,  m.  p.  221°, 
was  proved  to  be  identical  with  that  obtained  from  elsholtzic  acid. 
The  constitution  of  elsholtzic  acid  and  elsholtzic  ketone  are  therefore, 


respectively, 


CH-CMe 
CH — 0 


>c-co2h 


and  nH'CMe>C-C0-CH,-CHMeo. 
CH — O  2 


Methyl  furan-2  :  3 - dicarboxylaie  forms  white  crystals,  m.  p.  34° ; 
the  monoanilide  crystallises  in  light  yellowish-brown  needles,  m.  p. 
169 — 470°;  the  dianilide  was  not  obtained.  The  product  of  the 
hydrolysis  mentioned  above  was  bromo-2-hydroxymcthylfuran- 
2-carboxylic  acid,  fine,  yellow  needles,  m.  p.  116°  (monoacetate, 
white  needles,  m.  p.  94—95°).  From  the  mother-liquor  an  oxime, 
(impure)  was  obtained,  which  was  converted  into  a  nitrile,  and 
then  into  furan-2  :  3-dicarboxylic  acid.  Iv.  K. 


Poly-arylated  Vinyl  Carbinols  and  their  Derivatives.  II. 
Diarylstyryi  Carbinols  and  the  Products  of  their  Trans¬ 
formations.  Karl  Ziegler  and  Curt  Ochs  (Ber.,  1922,  55, 
[2?],  2257 — 2277  ;  cf.  this  vol.,  i,  151). — The  recent  publications  of 
Meyer  and  Schuster  (this  vol.,  i,  540)  and  Skraup  and  Freundlich 
(this  vol.,  i,  539)  on  halochromic  phenomena  with  carbinols  has 
caused  the  authors  to  give  a  further  account  of  their  work. 

9 -Slyrylxanthyl  chloride  hydrochloride  (annexed  formula)  is 

obtained  by  treating  a  solution  of  9- 
styrylxanthenol  in  ■  benzene  with  concen¬ 
trated  hydrochloric  acid.  It  forms  small, 
coarse  red  crystals  or  golden  leaflets  which 
are  stable  in  a  closed  vessel,  but  rapidly 
decompose  on  exposure  to  air.  Its  be¬ 
haviour  when  heated  varies  greatly  with 
the  conditions  of  heating.  The  corresponding  bromide  hydxo- 
bromide,  coarse  red  crystals,  is  prepared  in  an  analogous  manner. 
The  chloride  forms  an  extensive  series  of  double  salts  with 
the  chlorides  of  the  heavy  metals  such  as  zinc  chloride,  mer¬ 
curic  chloride,  ferric  chloride,  antimony  trichloride,  stannous 
chloride,  and  stannic  chloride,  of  which  the  zinc  compound, 
ajIi.OCfiZnCl,,  long,  red  needles,  decomp.  188°  after  darkening 


HC1,C1\  /CHICHPh 
C 


o 
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at  100°,  and  ferric  compound,  C21H15OCl,FeCl3,  carmine-red  leaflets 
which  gradually  melts  and  decomposes  at  160 — 180°  after  darken¬ 
ing  at  145°,  are  described  in  detail.  Analogous  salts  are  formed 
from  the  bromide.  The  perhaloids,  chloride- per  chloride,  chloride - 
perbromide ,  and  bromide-perbromide,  are  characterised  by  the  ease 
with  which  they  lose  the  per-halogen,  so  that  they  could  not  be 
isolated  in  an  analytically  pure  condition.  9 -Styrylxanthenol, 
small,  colourless  crystals,  m.  p.  158 — 159°,  is  prepared  by  shaking 
an  ethereal  solution  of  the  perchlorate  or  hydrochloride  with 
sodium  hydroxide  or  sodium  carbonate;  if  traces  of  acid  vapours 
and  elevation  of  temperature  are  not  scrupulously  avoided  during 
removal  of  the  ether,  di-9-styrylxanthyl  ether ,  a  colourless,  micro¬ 
crystalline  powder,  m.  p.  172°,  is  obtained.  9-Styrylxanthenyl 
chloride  is  converted  by  cold,  absolute  ethyl  alcohol  into  9 -styryl- 
xanthyl  ethyl  ether ,  small  cubes  or  short  prisms,  m.  p.  168 — 169° 
after  previous  darkening.  The  action  of  boiling  glacial  acetic  acid 
on  9 -styrylxanthenol,  its  ethers,  or  its  chloride  hydrochloride 
rapidly  leads  to  the  formation  of  a  substance ,  colourless  prisms, 
m.  p.  241 — 242° ;  analyses  of  the  product  are  in  harmony  with 

the  formula,  0<nGS4>C:C:CHPh,  but  this  simple  constitution 

^6±i4 

is  not  in  accord  with  determinations  of  the  molecular  weight  and 
with  the  inability  of  the  product  to  re-form  the  perchlorate  when 
treated  with  perchloric  acid ;  it  is  probably  to  be  regarded  as  a 
polymerised  allene  derivative.  9-Styrylxanthenyl  perchlorate,  on 
the  other  hand,  is  converted  by  boiling  glacial  acetic  acid  into  a 
new  stable  perchlorate ,  dark  -brownish-red  leaflets,  decomp.  248°, 
which  is  transformed  by  boiling  alcohol  into  the  xanthene  derivative, 
m.  p.  241 — 242°  (see  above).  Attempts  to  prepare  9-styrylxanthyl 
by  the  action  of  phenyl  magnesium  bromide  on  9-styrylxanthenyl 
perchlorate  did  not  lead  to  the  desired  result.  The  reaction  takes 
place  energetically  but  without  development  of  a  trace  of  colour. 
The  production  of  diphenyl  cannot  be  established.  The  product 

appears  to  be  9 -phenyl-9- sty  rylxanthene,  0<Cp6xr4^>CPh*CH!CHPh, 

v6xi4 

colourless,  microscopic  prisms,  m.  p.  142 — 143°.  (The  analogous 
reaction  between  9-phenylxanthenyl  perchlorate  and  magnesium 
phenyl  bromide  appears  to  yield  9-phenylxanthyl.) 

Di-p-anisylstyryl  carbinol ,  (OMe*C6H4)2C(OH)*CHICHPh,  a 
voluminous,  pale  yellow  powder  which  has  not  been  caused  to 
crystallise,  is  prepared  in  the  same  manner  as  9 -styrylxanthenol 
(the  double  salts  of  di-p-anisylstyrylmethyl  chloride  with  ferric 
chloride  and  antimony  trichloride  have  been  prepared).  The 
carbinol  appears  to  be  stable  towards  boiling  ethyl  alcohol  con¬ 
taining  a  little  acid;  it  is  transformed  by  boiling  glacial  acetic 
acid  into  a  substance ,  (C23H20O2)2,  long  needles,  m.  p.  188°,  which  is 
probably  a  polymerised  allene  derivative. 

9-Styryldi-p(3'-naphthaxanthenyl  perchlorate  (this  vol.,  i,  152) 
has  now  been  isolated  as  a  stable,  coffee-brown  powder  which 
darkens  at  140°,  slowly  melts  between  140  and  160°,  and  decom¬ 
poses  at  174°, 
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y-Phenyl-oLy-di-'p-anisylpropane-cL-oney 


OMe-C6H4*CO-CH2-CHPh-CfiH4-OMe, 


colourless  crystals,  m.  p.  89 — 90°,  is  prepared  by  the  action  of 
magnesium  p-anisyl  bromide  on  p-anisyl  styryl  ketone.  2:4:  4'- 
Trimethoxybenzophenone ,  colourless  needles,  m.  p.  70 — 71°,  is 
readily  obtained  from  p-anisoyl  chloride  and  resorcinyl  dimethyl 
ether  by  Friedel  and  Crafts’  reaction.  2  :  2' -Dimethoxybenzhydrol, 
colourless  crystals,  m.  p.  85 — 86°,  is  prepared  from  salieylaldehyde 
methyl  ether  and  magnesium  o-anisyl  bromide. 

[With  G.  Bremer  and  F.  Thiel.] — Halochromic  salts,  par¬ 
ticularly  perchlorates,  can  be  obtained  readily  from  tetra-arylallyl 
alcohols  if  the  aryl  groups  are  suitably  chosen.  Thus,  di-p-anisyl- 
($$-diphenylvinyl)methyl  perchlorate ,  m.  p.  130 — 131°,  is  prepared 
in  the  same  manner  as  di-p-anisylstyrylmethyl  perchlorate  from 
pP-diphenyl vinyl  bromide  and  di-p-anisyl  ketone.  Free  diphenyl - 
di-p-anisylallyl  alcohol  is  an  amorphous  substance  which  appears 
to  lose  water  with  great  readiness.  The  perchlorate  is  rapidly 
transformed  by  pyridine  into  pyridine  perchlorate  and  yy -diphenyl- 
oLOL-di-p-anisylallene ,  C(C6H4*OMe)2ICICPh2,  colourless  crystals,  m.  p. 
102 — 103°,  which  is  smoothly  converted  by  perchloric  acid  into 
the  original  perchlorate. 

9 -$$-Diphenylvinylxanthyl  perchlorate. 

red  needles,  m.  p.  166°  (decomp.),  is  obtained  smoothly  by  the 
action  of  PJ3- diphenyl  vinyl  bromide  and  magnesium  on  xanthone. 
It  is  readily  hydrolysed  to  9-pp -diphenylvinylidenexanthene, 


0<Cp6TT4^C!C!CPh2,  m.  p.  205 — 206°,  from  which  the  original 
^6xi4 

perchlorate  is  easily  re-formed.  The  allene  derivative  becomes 
isomerised  when  subjected  to  the  protracted  action  of  boiling 
glacial  acetic  acid,  giving  a  product ,  C27H180,  coarse,  colourless 
cubes,  m.  p.  173 — 174°.  $$-Diphenylvinylxanthyl  chloride  hydro¬ 
chloride,  C21H20OC12,  dark  red,  very  unstable  needles,  is  prepared 
by  passing  hydrogen  chloride  into  a  solution  of  9-pp-diphenyl- 
vinylidenexanthene  in  benzene  to  which  a  little  acetyl  chloride 
has  been  added.  9-pp-Diphenylvinylxanthyl  perchlorate  reacts 
energetically  with  an  ethereal  solution  of  magnesium  phenyl 
bromide,  giving  an  intensely  green  solution  from  which  colourless 


crystals  of  9 -$$-diphenylvinylxanthyl,  0<CriSr4^C*CHICPh0, 

^6±i4 

separate.  The  substance  gives  a  pale  yellow  solution  in  cold 
benzene  which  becomes  dark  brown  when  heated,  but  returns  to 
its  original  colour  when  again  cooled.  It  is  converted  by  air  into 
the  corresponding  peroxide.  The  original  green  colour  of  the 
ethereal  solution  cannot  at  present  be  explained ;  it  appears,  how¬ 
ever,  to  be  due  to  a  radicle,  since  it  is  discharged  by  contact  with 
air.  H.  W. 


Biscoumaric  Acids.  A.  W.  K.  de  Jong  ( Proc .  K.  Akad : 
Wetensch.  Amsterdam ,  1922,  25,  175 — 178). — In  a  recent  com¬ 
munication  (A.,  1918,  i,  303),  the  author  has  shown  that  the  product 
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of  the  action  of  light  on  coumarin  is  not  identical  with  the  hydro- 
dicoumarin  of  Fittig  and  Dyson  (T.,  1887,  51,  66).  The  author 
assumes  that  the  product  of  illumination  is  formed  from  coumarin 
in  the  same  way  as  a-  and  p-truxillic  acids  are  formed  from  normal 
cinnamic  acid  by  the  production  of  a  tetramethylene  ring  between 
the  doubly  linked  carbon  atoms  of  the  two  molecules.  On  this 
basis,  four  different  biscoumarins  may  be  formed,  two  of  which 
are  represented  by  each  of  the  formulae  I  and  II. 


do  o<c«H^?H‘9H"'co>  o 


DO — CH'CH’CgH, 


(ii.)  0< 


c6h4-ch-ch-c6h4>0 

CO — CH*CH — CO 


In  addition  to  the  biscoumarin  of  the  author  and  hydrodi- 
coumarin  of  Fittig  and  Dyson,  a  further  biscoumarin  has  been 
isolated  by  Strom  (A.,  1904,  i,  505),  which,  since  it  is  formed 
from  coumaric  acid  in  the  same  way  as  a-truxillic  acid  from  a- 
cinnamic  acid,  the  author,  in  conformity  with  the  names  and 
structures  assigned  to  the  truxillic  acids  (A.,  1918,  i,  172),  has 
termed  a-biscoumarin,  and  the  acid  from  which  it  is  derived  a-bis- 
coumaric  acid.  This  acid  changes  into  a-biscoumarin  at  250°  and 
a-biscoumarin  melts  with  decomposition  at  318°.  Methylation  of 
a-biscoumaric  acid  with  methyl  sulphate  gives  the  dimethyl  ester 
of  the  dimethyl  ether,  which  crystallises  in  needles,  m.  p.  133°, 
and  is  sparingly  soluble  in  ether.  The  dimethyl  ether,  obtained 
by  boiling  the  ester  with  alkali,  melts  at  261—262°  and  when 
heated  with  acetic  anhydride  at  210°  yields  the  anhydride  of  the 
dimethyl  ether  of  y-biseoumarie  acid,  which  crystallises  in  large, 
bright  yellow  crystals,  m.  p.  186 — 187°.  The  dimethyl  ether 
melts  at  234°.  Heating  a-biscoumaric  acid  with  potassium  hydr¬ 
oxide  yields  the  acid  corresponding  with  (3-cocaic  acid,  m.  p.  212°; 
this  acid  is  named  £-biscoumaric  acid.  The  biscoumaric  acid  of 
the  product  of  illumination  of  coumarin  is  termed  A-biscoumaric 
acid,  and  yields  a  dimethyl  ester  of  the  dimethyl  ether  which 
melts  at  112 — 113°.  Heating  the  dimethyl  ether  of  A-biscoumaric 
acid  with  acetic  anhydride  at  210°  yields  a  non-crystallisable 
syrup,  which  on  boiling  with  alkali  yields  the  dimethyl  ether  of 
obiscoumaric  acid,  m.  p.  203°.  This  transformation  shows  that 
the  coumarin  rings  of  the  product  of  illumination  are  situated  on 
different  sides  of  the  tetramethylene  ring,  and  since  the  two 
coumarin  rings  are  on  different  sides  of  the  tetramethylene  ring 
in  a-biscoumarin,  it  follows  that  A-biscoumarin  has  the  structure  II, 
and  by  removing  a  carboxyl  group  from  one  side  of  the  tetramethyl¬ 
ene  ring  to  the  other,  an  o-dihydroxy-e-truxillic  acid  is  formed.  On 
melting  A-biscoumaric  acid  with  potassium  hydroxide,  S-biscoumaric 
acid  is  formed,  m.  p.  157°.  J.  F.  S. 


Dibenzothianthrendiquinone  and  Dinaphthaihiophendi- 
quinone.  (Conversion  of  the  Dithiin  Ring  into  the  Thiophen 
Ring.)  Kurt  Brass  and  Ludwig  Kohler  (Ber.,  1922,  55,  [2?], 
2543 — 2568). — An  account  is  given  of  the  more  extended  examin- 

S 

ation  of  dibenzothianthrendiquinone,  C10H,iO2  <S>C10H4O2  (cf. 
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Brass  and  Kohler,  A.,  1921,  i,  435).  The  most  remarkable  pro¬ 
perty  of  the  substance  is  the  readiness  with  which  it  is  converted 

V10*A  the  dithiin  being 
Ci0H4O2 

transformed  into  the  thiophen  ring. 

The  preparation  of  dibenzothianthrendiquinone  is  most  con¬ 
veniently  effected  by  agitating  an  aqueous  suspension  of  2  :  3-di- 
chloro-a-naphthaquinone  (the  method  of  obtaining  the  latter  by 
chlorination  of  a-naphthaquinone  in  glacial  acetic  acid  in  the 
presence  of  iodine  is  described  in  detail)  with  the  calculated  quantity 
of  sodium  sulphide  solution  in  the  absence  of  air  at  the  atmospheric 
temperature.  Reaction  occurs  in  accordance  with  the  equa¬ 
tion  8C10H4O2Cl2 + 12Na2S  +3H20  = 2NaSH  +Na2S203 + IGNaCI  + 

4C10H4O2<g>C10H4(OH)*ONa.  The  green  monosodium  salt  of 

the  quinhydrone  is  separated  and  treated  with  dilute  nitric  acid 
or  chromic  acid,  whereby  it  is  converted  into  the  blue  quinhydrone, 
which  is  oxidised  further  in  the  boiling  solution  to  the  quinone. 
Alternatively,  an  alkaline  suspension  of  2  :  3-dichloro- a-naphtha¬ 
quinone  is  treated  with  hydrogen  sulphide  ;  in  this  case,  reduction 
proceeds  to  the  quinol  stage,  and  the  product  is  then  oxidised  as 
just  described.  The  product  has  m.  p.  302°  (decomp.)  after  incipient 
decomposition  at  280°,  dinaphthathiophendiquinone  being  pro¬ 
duced.  A  similar  decomposition  occurs  slowly  in  the  presence  of 
boiling  nitrobenzene.  1  :  \4:-Dihydroxydibenzothianthreyiquinone , 

g 

Ci0H4O2<g>C10H4(OH)2;  is  obtained  by  the  action  of  dilute  acid 

on  the  green  sodium  salt  described  above.  It  crystallises  in  dark 
blue  needles  which  are  stable  when  dry,  but  readily  oxidised  to 
the  quinone  when  moist.  In  consequence  of  atmospheric  oxid¬ 
ation,  it  melts  at  302°  (m.  p.  of  diquinone)  when  heated  in  an  open 
capillary  tube.  Only  one  of  its  hydroxyl  groups  is  capable  of  salt 
formation  (the  monosodium  salt  is  described  above).  Both  hydroxyl 
groups  are  readily  acylated  by  acetyl  or  benzoyl  chloride  in  the 
presence  of  pyridine,  giving,  respectively,  5  :  14 -diacetoxydibenzo- 
thianthrenquinone ,  dark,  olive-green  crystals  with  a  red  reflex, 
m.  p.  (indefinite)  265 — 268°,  and  5  :  14 -dibenzoyloxydibenzoihianthren- 
quinone,  red  rodlets  or  leaflets  with  a  green  reflex,  m.  p.  (indefinite) 
290°.  5  :  7  :  12  :  \4i-Tetraliydroxydibenzotkia7ithren, 

C10H4(OH)2<!>C10H4(OH)3, 

is  obtained  in  colourless  crystals  by  the  action  of  carbon  dioxide 
on  a  solution  of  its  sodium  salt  in  water;  it  is  decidedly  unstable 
and  readily  oxidised  to  the  blue  quinol.  It  forms  a  colourless 
methyl  ether.  Its  acyl  compounds  are  also  colourless ;  5  :  14- 

dihydroxy-1  :  1 2-diacetoxydibenzothianthren  has  m.  p.  about  262° 
after  previous  decomposition,  whereas  5  :  7  :  12  :  14:-tetra-aceioxy- 
dibenzothianthren  crystallises  in  needles,  m.  p.  (indefinite)  300 — 
340°,  and  5  :  7  : 12  :  14 -tetrabenzoyloxydibenzothianthren  forms  rhombic 
plates,  m.  p.  (indefinite)  about  360°. 

Dibenzothianthrendiquinone  is  quantitatively  converted  by  a 

oo*2 


into  dinaphthathiophendiquinone,  S<C 
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mixture  of  nitric  acid  (d  1*52)  and  water  into  dibenzothianthren - 

Q _ 

diquinone  sulphoxide ,  C10H4O2<CgQ^C10H4O2,  yellow,  hygro¬ 
scopic  needles.  It  is  stable  at  the  atmospheric  temperature,  but 
with  rise  in  temperature  exhibits  a  marked  tendency  to  lose  the 
sulphoxide  sulphur  atom  and  form  the  thiophen  ring.  It  is 
reduced  by  hydrogen  bromide  to  dibenzothianthrendiquinone,  in 
which  respect  it  differs  from  other  sulphoxides.  Hydrogen  chloride 
acts  similarly  but  more  slowly.  Zinc  dust  and  glacial  acetic  acid 
or  hydrogen  iodide  and  glacial  acetic  acid  convert  it  into  the  blue 
quinhydrone ;  since  dibenzothianthrendiquinone  is  not  formed 
during  the  process,  it  follows  that  the  reduction  of  the  ke to- group 
precedes  the  loss  of  oxygen  from  the  sulphonic  group.  Dinaphtha - 
thiophendiquinone  is  most  conveniently  prepared  (with  intermediate 
formation  of  the  sulphoxide)  by  gradually  heating  dibenzothi¬ 
anthrendiquinone  with  fuming  nitric  acid  (d  1-52).  It  crystallises 
in  very  stable,  yellow  needles,  m.  p.  278°;  it  sublimes  at  a  higher 
temperature.  It  is  reduced  by  stannous  chloride  in  the  presence 
of  glacial  acetic  acid  to  5  :  13 -dihydroxydinaphthathiophen-6  :  11* 

green  needles,  m.  p.  (indefinite) 

^10^4^2 

about  265°,  which  yields  a  monoacetate ,  blue  rodlets  or  plates,  m.  p. 
(indefinite)  about  290°,  and  a  diacetate ,  pale  red  needles,  m.  p. 
(indefinite)  254°.  5  :  6  :  11  :  1  3-Tetrahydroxydinaphthathiophen  is 

prepared  by  the  reduction  of  dinaphthathiophendiquinone  by 
hydrogen  iodide  in  hot  glacial  acetic  acid  solution ;  it  forms  pale 
green  needles  which  readily  undergo  oxidation ;  the  corresponding 
tetra-acetate  forms  pale  yellow  plates,  m.  p.  (indefinite)  271 
(decomp.),  whereas  the  tetrabenzoate  crystallises  in  pale  yellow, 
prismatic  aggregates,  m.  p.  about  330°  (decomp.).  H.  W. 

The  Preparation  of  Histidine  from  Blood.  S.  Demjanovski 
(Z.  physiol .  Chem.y  1922,  122,  93 — 97). — Details  are  given  of  a 
method  by  which  a  yield  of  90  grams  of  crude  histidine  dihydro¬ 
chloride  may  be  obtained  from  8^  litres  of  defibrinated  blood.  The 
hydrolysis  is  carried  out  in  an  autoclave  with  hydrochloric  acid, 
at  1J  atmospheres  pressure.  W.  O.  K. 

Strychnos  Alkaloids.  XXXIII.  The  Degradation  of 
Cacotheline  by  Bromine.  Hermann  Letjohs,  Hans  Mildbrand, 
and  W.  Robert  Leuchs  ( Ber 1922,  55,  [J5],  2403 — 2415). — The 
degradation  of  cacotheline  by  bromine  has  been  investigated 
previously  by  Hanssen  (A.,  1887,  505),  who  obtained  a  product 
which,  on  account  of  its  behaviour  towards  sodium  hydroxide, 
and  of  the  formation  of  a  mono -silver  salt,  be  regarded  as  a  mono- 
carboxylic  acid.  To  this  substance  the  empirical  formula, 
C19H2206N2,2H20,  is  now  assigned  and  the  presence  in  it  of  two 
carboxyl  groups  is  established,  one  of  which  is  neutralised  in  the 
compound  by  the  basic  nitrogen  atom.  Four  of  the  oxygen  atoms 
are  thus  present  in  the  carboxyl  groups,  whilst  the  fifth  and  sixth 
atoms  are  present  in  the  acid  amide  and  secondary  alcoholic  groups 


quinone,  S<C 
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of  brucine,  since  the  presence  of  aldehydic  or  ketonic  groups  could 
not  be  detected.  One  of  the  nitrogen  atoms  is  present  in  the 
acid  amide  group,  whilst  the  second  is  a  basic,  tertiary  atom  which 
enables  the  formation  of  quaternary  ammonium  salts  and  betaines. 
The  probable  course  of  the  oxidative  process  is  indicated  by  the 
annexed  scheme.  The  new  acid  belongs  thus  to  the  maleic  acid 


CO 

N02-c/\c - -Ri.-H(OH) 

HC\/C\/(H0)C:0 
CO  NH 


co2h 

co2h 


^c— r2;h(oh) 

I  I  /\  v  1 

/C-N-CO 


type,  and  al¬ 
though  an 
anhydride  of 
it  has  not  yet 
been  pre¬ 
pared,  the 


presence  of  the  double  bond  is  established  by  the  ready  addition 
of  two,  but  not  more,  atomic  proportions  of  hydrogen.  A  remark¬ 
able  point  in  the  scheme  outlined  above  is  that  the  residue  R2 
must  contain  two  more  atoms  of  hydrogen  than  R1,  and  that  these 
can  only  be  added  as  the  result  of  an  unusual  reaction.  In  this 
connexion,  it  is  recalled  that  cacotheline  undergoes  autoreduction 
in  boiling  aqueous  solutions  with  production  of  a  violet  dihydro¬ 


derivative. 


An  aqueous  solution  of  cacotheline,  treated  with  hydrobromic 
acid  and  six  atomic  proportions  of  bromine,  is  heated  on  the  water- 
bath  and  finally  boiled  until  a  clear  solution  is  obtained,  from 
which  a  yellow  substance  separates  on  cooling ;  this  is  purified  by 
repeated  treatment  of  its  boiling  aqueous  solution  with  animal 
charcoal  and  precipitation  with  hydrobromic  acid,  whereby  the 
hydrobromide,  C19H2206N2,HBr,2H20,  is  obtained  in  colourless 
prisms  or  rectangular  leaflets.  The  latter  can  be  converted  into 
the  acid,  C19H2206N2,  by  boiling  with  lead  oxide  or  silver  carbonate 
in  poor  yield;  decomposition  is  effected  preferably  with  A-alkali 
hydroxide  in  boiling  solution  and  evaporation  of  the  solution  until 
copious  crystallisation  has  occurred  in  the  boiling  liquid.  In  this 
manner,  the  dihydrate  is  obtained  as  oblique  prisms  or  four-  or 
six-sided  plates  which  dissolve  in  26 — 27  parts  of  boiling  water. 
Crystallisation  from  an  ice-cold  solution  gives  a  hexahydrate , 
slender  needles,  which  dissolve  freely  in  warm  water.  The  acid 
(as  sodium  salt)  has  [a]y  — 37*0°  in  aqueous  solution.  The  silver 
salt,  C19H2106N2Ag,  the  hydrochloride ,  C19H2206N2,HC1,  needles 
and  prisms,  the  hydrogen  sulphate ,  C19H2206N2,H2S04,  and  the 
nitrate ,  [a]2^  — 30*0°  in  aqueous  solution,  are  described.  The 
action  of  a  methyl  alcoholic  solution  of  methyl  iodide  on  the 
silver  salt  leads  to  the  formation  of  the  methylbetaine  of  the  acid, 
C2oH2406N2,  colourless  prisms,  [a]}J  —5-6°  in  aqueous  solution, 
and  a  sparingly  soluble  product  which  is  probably  either  an  isomeric 
betaine  or  the  acid,  C19H2206N2;  it  gives  a  sparingly  soluble 
nitrate  which  has  [a]g  — 30-8°  in  water,  agreeing  in  this  respect 
with  the  nitrate  of  the  acid,  from  which,  however,  it  differs  in  its 
water  content.  Treatment  of  the  betaine  with  aqueous  hydriodic 
acid  gives  the  methiodide  of  the  acid,  ^20^-25^  pale 

yellow  needles  or  prisms. 

The  monomethyl  ester  hydrochloride ,  C20H24O6N2,IiCl,  slender, 
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colourless  needles,  is  prepared  by  the  action  of  methyl  alcoholic 
hydrogen  chloride  on  the  acid  at  20°.  The  corresponding  free 
ester  could  not  be  caused  to  crystallise,  whereas  the  methiodide 
forms  pale  yellow,  oblique  prisms.  More  drastic  treatment  of  the 
acid  with  methyl-alcoholic  hydrogen  chloride  gives  the  dimethyl 
ester  hydrochloride ,  C21H2606N2,HC1,  coarse,  rectangular  prisms ; 
the  free  ester  crystallises  in  prisms,  the  methiodide  in  colourless, 
thick,  hexagonal  plates. 

An  aqueous  solution  of  the  hydrobromide  of  the  acid,  C19H2206N2, 
is  reduced  by  sodium  amalgam ;  the  resultant  acid ,  however, 
cannot  be  caused  to  crystallise,  and  is  isolated  as  its  methyl  ester, 
CojH2g06N2,  colourless  prisms,  m.  p.  143 — 147°  (decomp.)  after 
softening  at  138°,  m.  p.  about  132 — 135°  in  a  vacuum.  The  pre¬ 
paration  of  the  methyl  ester  nitrate ,  C21H2806N2,HN03,  coarse 
prisms,  hydrochloride ,  rectangular  prisms  or  leaflets,  and  methiodide , 
small  prisms  or  long,  rectangular  plates,  is  described.  The  ester 
hydrochloride  is  hydrolysed  by  12iV-hydrochloric  acid  to  the 
corresponding  acid  hydrochloride ,  C19H2406N2,HCl,3II20,  quadratic 
leaflets. 

If  the  solution  obtained  by  the  oxidation  of  cacotheline  with 
bromine  is  saturated  with  sulphur  dioxide  and  preserved  at  0°, 
crystals  are  deposited  which  evolve  sulphur  dioxide  when  boiled 
with  water;  these  are  converted  by  boiling  2A7-hydrobromic  acid 
solution  into  the  hydrobromide ,  C17H2603N2Br2,HBr,  colourless, 
hexagonal  plates.  The  corresponding  nitrate ,  C17H20O3N2Br2,HNO3, 
crystallises  in  rectangular  leaflets  or  prisms.  The  free  base  is  a 
granular  powder  which  is  decomposed  by  boiling  water  with 
re-formation  of  the  hydrobromide.  H.  W. 

Pyrroles  and  Hydroxypyrroles.  Hans  Fischer  and  Mari¬ 
anne  Herrmann  (Z.  physiol.  Chem .,  1922,  122,  1 — 25). — The 
following  pyrrole  compounds  have  been  prepared  as  being  related 
or  analogous  to  certain  derivatives  of  bilirubin. 

Ethyl  2-hydroxy-5-methylpyrrole-4-carboxylate,  prepared  from 
a-methyl-(3-acetylsuccinic  acid  ( phenylhydrazone ,  colourless  crystals, 
m.  p.  85°),  forms  a  diacetyl  derivative  on  boiling  with  acetic  anhydride 
containing  a  trace  of  sulphuric  acid,  almost  colourless  needles, 
m.  p.  220°  (decomp.).  Ethyl  2-hyclroxy-3  :  5-dimethylpyrrole-4- 
carboxylate,  which  yields  a  colourless  monoaceiyl  derivative, 
m.  p.  118°,  is  reduced  by  hydrogen  iodide  and  acetic  acid,  yielding 
practically  all  its  nitrogen  as  ammonia,  and  so  resembling  bilirubic 
acid. 

The  nitro- derivative  of  ethyl  2-hydroxy-5-methylpyrrole-4-carb- 
oxylate  on  reduction  with  zinc  dust  yields  ethyl  3-amino-2-hydroxy- 
6-methylpyrrole-4:-carboxylate ,  colourless  prisms,  m.  p.  244°. 

Ethyl  3 -hydroxy- 5 -methylpyrrole-4-carboxy late  condenses  with 
benzaldehyde  in  presence  of  a  small  quantity  of  potassium  hydrogen 
sulphate  to  yield  ethyl  3-hydroxy -2 -benyzlidene-5-methylpyrroleA-carb - 
oxylate,  glistening,  yellow  needles,  m.  p.  228° ;  with  p-dimethylamino- 
ben z aldehyde  to  yield  ethyl  3 -hydroxy -2 -’p-dimelhylaminobe nzylidene- 
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5 - r; i e ' h yipyrrolc-^- carboxylal e ,  ochre-yellow  needles,  m.  p.  214°;  with 
acetic  anhydride  there  is  formed  a  monoacstyl  derivative,  colourless 
needles,  m.  p.  123°,  and  with  benzoyl  chloride  in  pyridine  a  tarry 
mass,  from  which  has  been  isolated  rhombohedral,  colourless 
crystals,  m.  p.  127°.  Similarly  with  diazobenzene  chloride,  a 
yellow  dye  is  formed,  C34H150oN3,  yellow  scales,  m.  p.  240° ;  with 
diazotiscd  p-dichloroaniline,  a  similar  compound ,  long,  yellow 
needles,  aggregated  in  bundles,  m.  p.  2G5°,  is  formed ;  and  analogous 
compounds  are  obtained  from  p-nitroaniline  and  diazobenzene- 
sulphonic  acid. 

o-Nitrophenyl  chloromercaptan  condenses  in  benzene  solution  with 
ethyl  2  :  4-dimethylpyrrole-3-carboxylate  to  yield  ethyl  5-o -niiro- 
phenylthiol-2  : 4 -dimethylpyrrole - 3-carboxylaie ,  yellowT  octahedra,  m.  p. 
191 — 192°.  Similarly,  from  ethyl  2  :  5-dimethylpyrrole-3-carboxyl- 
ate  is  obtained  ethyl  4:-o-nitrophenylthiol-2  :  5 -dimethylpyrrole- o-carb- 
oxylate,  line,  yellow  prisms,  m.  p.  189° ;  from  3-acetyl-2  :  4-dimethyl- 
pyrrole,  5- o-niirophenylthiol-%-acetyL2  :  4 -dimethylpyrrole,  greenish- 
yellow  crystals,  rn.  p.  252° ;  from  2  :  4-dimethyl~5-acetylpyrrole, 
S-o-nitrophenyllhiol-5-acetyl-2  :  4:-dimeihylpyrrole ,  a  green  compound, 
m.  p.  217 — 218°;  and  from  2  :  3  :  5-trimethylpyrrole,  4-o-mtro- 
phenylthiol-2  :  3  :  5 -irime thylpyrrole.  No  definite  compound  could 
be  isolated  from  the  action  of  o-nitrophenyl  chloromercaptan  on 
bilirubin,  the  hmmatoporphyrin  from  urine  or  faeces,  or  mesohsemato- 
porphyrin,  whilst  it  does  not  react  with  ethyl  1 -phenyl-2  :  5-dimethyl- 
pyrrole-3-carboxylate  or  ethyl  3-acetyl-2  :  4-dimethylpyrrole-5-carb- 
oxylate. 

Ethyl  2  :  4-dimethylpyrrole-3-carboxylate  condenses  in  dry  ether 
with  sulphur  monochloride  to  yield  ethyl  5-disidphido-bis- 2  :  4- 
dimethyl pyrrole-3 -carboxylate,  hue,  pale  yellow  prisms,  m.  p.  195°, 
and  with  sulphur  dichloride  to  yield  ethyl  5 -sid  phi  do -bis- 2  :  4- 
dimethylpyrrole-3-carboxylate ,  almost  colourless,  long  needles,  m.  p. 
197°,  and  also  the  monosulphide.  Similarly,  from  ethyl  2  :  5- 
dimethylpyrrole-3-carboxylate  is  obtained  ethyl  4  :  4:-sidphidobis-2  :  5- 
dimethylpyrroleS-carboxylaie ,  pale  yellow  leaflets,  m.  p.  272°,  and 
impure  ethyl  4  :  4' -sulphido-bis-2  :  o-dimeilbylpyrrole - 3-carboxyiaie ; 
whilst  from  5-acetyl- 2  :  4-dimethylpyrroIe,  only  bis -5 -acetyl -2  :  4- 
dimethylpyrrole-o' -disidphide,  small  prisms,  m.  p.  317°,  could  be 
obtained.  W.  0.  K. 

Pyrroles.  III.  Ketones,  Ketonic  Acid  Esters,  and 
Ketonic  Acid  Nitriles  of  Substituted  Pyrroles.  IIans 
Fischer,  Karl  Schneller,  and  Werner  Zerweck  ( Ber .,  1922, 
55,  [5],  2390 — 2403). — The  Gattermann  synthesis  of  aldehydes 
with  hydrocyanic  acid  and  the  Hoesch  synthesis  of  ketones  have 
been  applied  to  a  series  of  substituted  pyrroles.  In  many  cases, 
reaction  proceeds  very  smoothly.  The  nitriles  used  include  aceto¬ 
nitrile,  benzonitrile,  mono-,  di-,  and  tri-chloroacetonitriles,  cyanogen, 
malonitrile,  ethyl  cyanoacetate,  and  ethyl  cyanoformate.  With 
dinitriles,  only  a  one-sided  condensation  is  achieved.  Chloro- 
acetonitriie  promises  to  be  particularly  useful  on  account  of  its 


i.  1056 


ABSTRACTS  OF  CHEMICAL,  PAPERS. 


great  reactivity  and  the  readiness  with  which  the  halogen  atom  in 
the  new  compound  is  replaced  by  other  groups.  It  appears  likely 
to  be  useful  in  the  examination  of  the  products  of  the  degradation 
of  blood  and  bile  pigments. 

Ethyl  5-acetyl-2  : 4-dimethylpyrrole-3-carboxylate,  m.  p.  142°, 
is  obtained  by  passing  a  slow  current  of  dry  hydrogen  chloride 
into  a  mixture  of  ethyl  2  : 4-dimethylpyrrole-3-carboxylate  and 
acetonitrile  dissolved  in  anhydrous  ether  and  subsequent  decom¬ 
position  of  the  imine  hydrochloride  primarily  formed  (orange- 
coloured  crystals,  m.  p.  240°),  with  warm  water.  Ethyl  5-benzoyl- 
2  :  4- dimethylpyrrole-3-carboxylate ,  colourless  needles,  m.  p.  108°, 
and  the  intermediate  imine  hydrochloride ,  lemon-yellow  needles, 
m.  p.  232°,  are  prepared  similarly.  Chloroacetonitrile  and  ethyl 
2  :  4-dimethylpyrrole-3-carboxylate  give  an  imine  hydrochloride , 
in.  p.  110°,  and  ethyl  5-chloroacetyl-2  : 4-dimethylpyrrole-3-carb- 

oxylate,  CH2Cl).yMe  ^  colourless  needles,  m.  p.  187°, 

( phenylhydrazone ,  yellow  needles,  m.  p.  164°).  The  chloro-com- 
pound  is  converted  by  a  solution  of  dimethylamine  in  absolute 
alcohol  into  ethyl  5-dimethylaminoacetyl-2  : 4-dimethylpyrrole-3-carb- 
oxylate,  colourless  crystals,  m.  p.  95°.  Ethyl  2  :  4-dxmethylpyrrole- 
3-carboxylate  condenses  with  ethyl  cyanoacetate  in  the  usual 
manner  giving  an  imine  hydrochloride  and  ethyl  3-carbethoxy-2  :  4- 
dimethylpyrrole-5-acetate,  colourless  needles,  m.  p.  145°.  Cyanogen 
condenses  with  ethyl  2  : 4-dimethylpyrrole-3-carboxylate  with 
the  formation  of  3 -carbethoxy-2  :  4-dimethylpyrrole-5-glyoxylonitrile, 

C^‘c*CQ  Et’  s^very  leafle^s>  m*  P*  165°,  but  does  not 

appear  to  react  under  similar  conditions  with  3-acetyl-2  :  4-dimethyl  - 
pyrrole,  or  with  ethyl  2  : 5-dimethylpyrrole-3-carboxylate ;  a 
crystalline  substance  could  not  be  obtained  from  2  :  4-dimethyl- 
pyrrole.  Ethyl  5-cyanoacetyl-2  :  4-dimethylpyrrole-3-carboxylate,  al¬ 
most  colourless  needles,  m.  p.  234°,  is  prepared  from  ethyl  2  :  4- 
dimethylpyrrole-3-carboxylate  and  malononitrile  or  from  ethyl 
5-chloroacetyl-2  :  4-dimethylpyrrole-3-carboxylate  and  potassium 
cyanide. 

Ethyl  2  :  5-dimethylpyrrole-3-carboxylate  and  chloroacetonitrile 
give  an  imine  hydrochloride ,  coarse,  pale  yellow  needles,  which  is 
converted  by  cold  water  into  ethyl  4-chloroacetyl-2  : 5-dimethyl- 
pyrrole-3-carboxylate ,  colourless  crystals,  m.  p.  130°.  2:4:  5-Tri- 

methylpyrrole  is  transformed  in  a  similar  manner  into  3 -chloro- 
acetyl-2  :  4  :  54rimethylpyrrole ,  colourless  crystals,  m.  p.  193°,  which 
is  transformed  by  potassium  cyanide  into  3 -cyanoacetyl-2  : 4  :  5- 
trimethylpyrrole ,  colourless  crystals,  m.  p.  178°. 

Ethyl  cyanoformate  transforms  ethyl  2 : 4-dimethylpyrrole-3- 
carboxylate  into  ethyl  3 -carbethoxy-2  :  4-dimethylpyrrole-5-glyoxylate , 


dark  yellow  crystals,  m.  p.  82*5' 


NH^CMe=====:6^CO  Et’  dark  yellow  crystals>  m-  P-  82'5°> 
which  is  readily  hydrolysed  by  aqueous  sodium  hydroxide  to  the 
corresponding  acid,  m.  p.  192°  (decomp.).  When  treated  similarly, 
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ethyl  2 : 5-dimethylpyrrole-3-carboxylate  gives  an  imine  hydro¬ 
chloride,  and  ethyl  3-carbethoxy-2  :  5-dimethylpyrrole-4:-glyoxylate , 

NH<CMe=C-C0-C02Et  eolourless  needles,  m.  p.  102°;  3- 
CMe — OC02Et 

acetyl-2  :  4-dimethylpyrrole  yields  an  imine  hydrochloride ,  coarse 
needles,  and  ethyl  %-acetyl-2  :  4 -dimethylpyrrole-5-glyoxylate,  colour¬ 
less  crystals,  m.  p.  120°,  which  is  readily  hydrolysed  to  the  corre¬ 
sponding  acid ,  pale  yellow  crystals,  m.  p.  178°  (decomp.). 

[With  Max  Schubert.] — A  mixture  of  crude  hsemopyrrole  and 
chloroacetonitrile  dissolved  in  ether  is  converted  by  dry  hydrogen 
chloride  into  an  imine  hydrochloride  which  is  transformed  by  hot 
water  into  a  chloroacetyl  derivative,  C10H14ONC1,  pale  pink  needles, 
m.  p.  127°;  the  latter  is  converted  by  hydriodic  and  glacial  acetic 
acids  into  hsemopyrrole  [2  : 3-dimethyl-4-ethylpyrrole]  identified 
as  the  picrate,  m.  p.  121°.  H.  W. 

11  Graphites  ’  ’  from  Pyrrole  and  from  Thiophen.  R.  Ciusa 
(Gazzetta,  1922,  52,  ii,  130 — 131). — Following  Ciamician  and  Ciusa’s 
supposition  (A.,  1921,  i,  329)  that  the  existence  of  saturated  com¬ 
plexes,  C6,  C4HN,  and  C4S,  is  possible,  the  author  pointed  out 
(Atti  j R.  Accad.  Lincei ,  1921,  [v],  30,  i,  468)  that  such  complexes 
should  exhibit  a  marked  tendency  to  polymerise  to  graphite  from 
benzene  and  to  the  compounds  (C4HN)W  and  (C4S)n,  which  might 
be  termed  graphites  from  pyrrole  and  thiophen,  respectively.  It  is 
now  found  that  tetra-iodopyrrole  yields  at  150 — 200°  the  com¬ 
pound  (C4HNI)2n,  and  at  an  incipient  red  heat  the  compound 
(C4HN)n,  which  forms  black,  graphitic  scales  and  may  be  regarded 
as  graphite  from  pyrrole.  Similarly,  when  heated  to  incipient 
redness  in  a  current  of  inert  gas,  tetra-iodothiophen  gives  the 
graphitic  compound  (C4S)n.  An  analogous  compound  was  obtained 
by  Pauly  (A.,  1913,  i,  1311)  from  tetra-iodoglyoxaline.  With  each 
of  these  tetra-io do -derivatives,  three  iodine  atoms  are  expelled 
simultaneously  at  a  comparatively  low  temperature,  whilst  the 
fourth  atom  is  eliminated  in  a  succeeding  phase  at  a  higher  tem¬ 
perature.  Further,  tetra-iodofuran ,  m.  p.  145°,  begins  to  lose 
iodine  at  160°  and  decomposes  at  262°,  leaving  a  black  residue 
similar  to  the  other  “  graphites/ 9  T.  H.  P. 

The  4-Piperidone  Ring.  L.  Ruzicka  and  C.  F.  Seidel 
(Helv.  Chim.  Acta ,  1922,  5,  715 — 720). — If  the  polymerisation  of 
4-piperidone  is  due  to  reaction  between  the  keto-  and  the  imino- 
groups,  replacement  of  the  hydrogen  of  the  latter  group  by  another 
radicle  should  prevent  it.  Such  a  substituted  piperidone  was 
prepared  as  follows.  Ethyl  pp'p'^nitrilotripropionate  (A.,  1921,  i, 
53),  N(CH2'CH2'C02Et)3,  was  condensed  in  benzene  solution  with 
sodium  ethoxide  and  from  the  product  was  prepared  ethyl  4t-keto- 
piperidinepropionate,  a  viscous,  colourless  oil,  b.  p.  100 — 110°/0*5  mm . 
This  ester  can  be  distilled  unchanged  in  a  vacuum  and  does  not 
polymerise.  By  reduction  with  hydrogen  and  platinum  black  in 
acetic  acid  solution,  it  gave  ethyl  4- hydroxy piperidinepropionate , 
b.  p.  125°/0*5  mm.,  benzoate ,  m.  p.  195°. 

An  attempt  was  made  to  prepare  the  compound  in  the  pyrrolidine 
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series  analogous  to  4-piperidone.  By  condensing  ethyl  p-iodo- 
propionate  with  ethyl  glycine,  the  ethyl  iminoacetatepropionaic , 
COgEt'CHg’NH'CHg'CHg'COoEt,  was  obtained,  b.  p.  100 — 105°/0T 
mm.  This  was  condensed  by  means  of  sodium,  as  in  the  preparation 
of  4-piperidone  (loc.  cit .),  but,  although  the  reaction  appeared  to 
proceed  normally,  pure  products  could  not  be  isolated.  Similarly, 
the  condensation  of  the  benzoyl  derivative  (b.  p.  170 — 180° /03  mm.) 
gave  no  result.  On  the  other  hand,  condensation  of  ethyl  benzoyl- 
Sp'-iminodipropionate  with  sodium  went  normally  and  from  the 
product  was  prepared  the  previously  described  dibenzylidenc-4- 
piperidone  (loc.  cit.).  E.  H.  R. 

Preparation  of  Dialkylamides  of  Nicotinic  Acid.  Society 

of  Chemical  Industry  in  Basle  (Brit.  Pat.  184625). — Dialkyl¬ 
amides  of  nicotinic  acid  are  prepared  by  the  interaction  of  a  haloid 
or  ester  of  the  acid  and  a  dialkylamine  (cf.  this  vol.,  i,  860).  Thus 
nicotinodipropylamide  is  obtained  by  heating  nicotinyl  chloride 
with  dipropylamine  hydrochloride  at  180°.  It  is  a  yellow  oil, 
b.  p.  184°/17  mm.  Similarly,  the  piper idide  of  nicotinic  acid  is 
obtained  as  a  viscid  oil,  b.  p.  310°,  by  heating  the  acid  bromide 
with  piperidine  hydrobromide.  G.  F.  M. 


New  Isomerism  in  the  Isatin  Series.  V.  Gustav  Heller 


(Ber.,  1922,  55,  [Z3],  2681 — 2697). — Previous  investigations  in  the 
isatin  series  have  shown  that,  in  addition  to  the  lactam  form, 
CO 

C6H4<-^->CO,  which  is  common  to  isatin  and  its  substitution 


CO 

products,  the  lactim  form,  C6H4<C_^^C*OH,  has  an  independent 


existence  in  the  case  of  5  :  7-dimethylisatin,  and  that  the  third 
(isatole)  form,  CO,  is  obtainable  in  several  instances. 


The  problems  of  the  series  are  further  complicated  by  the  formation 
of  a  fourth  form  of  unknown  constitution  which  is  characterised 


by  its  high  melting  point  and  insolubility  in  alkali  and  of  bimolecular 
isatins  (isatoids)  which  are  at  present  known  only  as  their  0-alkyl 
ethers.  The  present  communication  is  mainly  devoted  to  a 
description  of  dihalogenated  isatins. 

The  course  of  the  action  of  benzoyl  chloride  on  isatin  silver  salts, 
in  so  far  as  isomerides  of  the  isatins  are  concerned,  is  characterised 
by  the  primary  production  of  the  lactim  form  which  only  remains 
in  a  stable  condition  in  the  case  of  5  :  7-dimethylisatin ;  with  isatin, 
5-chloro-,  5-bromo-,  5  :  7-dichloro-,  and  4:5:  7-trimethyl-isatin, 
the  action  proceeds  further  to  the  isatole,  and  with  5  :  7-dibromo- 
isatin,  4-chloro-5-bromoisatin,  and  to  a  less  extent  with  5:7- 
dichloroisatin,  to  its  final  stage,  thereby  producing  the  form  which 
is  insoluble  in  alkali.  Dimethylisatin  lactim  can  be  converted  by 
alkali  into  the  isatole,  which,  like  dichloro-  and  trimethyl-isatole, 
is  transformed  into  the  fourth  variety  by  recrystallisation  from 
glacial  acetic  acid.  This  treatment  does  not  have  the  same  effect 


with  the  simplest  isatole,  and,  in  this  case,  the  “  insoluble  ”  isomeride 


is  yet  unknown. 
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[With  Walter  Benade  and  Otto  Hochmuth.] — 5  :  7-Dibromo- 
isatin  is  readily  converted  by  warm  sodium  carbonate  solution  into 
sodium  dibromoisatoate ;  the  corresponding  acid ,  m.  p.  248 — 
249°,  gives  a  somewhat  sparingly  soluble  bisulphite  compound. 
5  :  7 -Dibromoisatin  silver ,  a  greyish -violet  substance,  prepared  by  the 
action  of  a  hot  aqueous  silver  acetate  solution  on  5  :  7 -dibromoisatin 
dissolved  in  hot  alcohol,  is  transformed  by  benzoyl  chloride  in  the 
presence  of  benzene  mainly  into  5  : 7 -dibromo-N-benzoylisatoic 
acid ,  aggregates  of  needles,  m.  p.  207 — 208°  (decomp.) ;  in  addition, 
a  small  quantity  of  the  fourth  dibromoisatin ,  slender  needles,  m.  p. 
above  300°,  is  obtained.  5  :  7 -Dibromo-N-benzoylisatin  is  prepared 
by  the  action  of  acetic  anhydride  on  dibromobenzoylisatoic  acid ; 
it  forms  coarse,  yellow  crystals,  m.  p.  161 — 162°.  5  :  7 -Dibromo- 

N -acetylisatin,  yellow  plates,  m.  p.  133°,  is  prepared  by  the  action 
of  acetyl  chloride  on  the  corresponding  silver  salt  in  the  presence 
of  benzene ;  it  is  converted  by  dilute  sodium  hydroxide  solution 
into  5  :  7 -dibromo-N-acetylisatoic  acid ,  colourless  needles,  m.  p.  204°. 
5  :  7-Dibromoisatin  silver  is  transformed  by  methyl  iodide  in  the 
presence  of  benzene  into  the  corresponding  lactim  ether,  red  crystals, 
m.  p.  164 — 165°,  which  could  not  be  converted  smoothly  into  an 
isatoid.  It  is  transformed  by  phenylhydrazine  in  the  presence  of 
light  petroleum  into  5  :  7 -dibromoisatin- oc-phenylhydrazone,  dark  red 
needles,  m.  p.  218°  (decomp.),  and  by  aniline  into  a  mixture  of 
5  :  7 -dibromoisatin- x-anilide,  short  brown  rods,  m.  p.  189°,  and 
5  :  7-dibromoisatinanil,  pale  blue  needles,  m.  p.  174 — 175°;  the 
di-anil ,  C30H13N3Br2,  dark  red  needles,  m.  p.  236 — 237°,  is  prepared 
by  the  further  action  of  aniline  on  the  anilide.  5  :  7 -Dibromoisatin- 
dianil  silver,  a  blue  precipitate,  is  prepared  by  the  action  of  silver 
acetate  on  an  alcoholic  solution  of  the  di-anil.  The  salt  is  par¬ 
ticularly  remarkable  because  it  does  not  contain  oxygen,  and  its 
formation  is  precisely  analogous  to  salt  formation  with  oxygenated 
isatins.  The  sodium  and  potassium  salts  of  5  :  7- dibromoisatin  are 
described;  the  compounds  are  much  more  stable  than  the  corre¬ 
sponding  isatin  derivatives. 

4,-Chloro-5-bromoisatin  silver,  a  bluish-grey  salt,  is  mainly  converted 
by  benzoyl  chloride  in  the  presence  of  benzene  into  4,-chloro-5- 
bromo-N-benzoylisatin,  coarse,  yellow  crystals,  m.  p.  196°,  which  is 
converted  by  warm  dilute  alkali  into  4:-chloro-5-bromo-N-benzoylisatoic 
acid,  m.  p.  186°.  A  dark -coloured,  non -crystalline  substance  which 
does  not  dissolve  in  alkali  is  also  produced  in  small  amount ;  it 
probably  belongs  to  the  fourth  series  of  isatin  isomerides.  Treat¬ 
ment  of  the  silver  salt  with  methyl  iodide  in  the  presence  of  benzene 
causes  the  slow  formation  of  the  corresponding  O -methyl  ether, 
m.  p.  (indefinite)  173°,  which  could  not  be  obtained  in  the  pure 
condition.  It  is  converted  by  phenylhydrazine  into  4 -chloro-5- 
bromoisatin-2-phenylhydrazone,  slender,  dark  red  needles,  m.  p.  235° 
(decomp.),  and  by  aniline  into  the  corresponding  anilide,  m.  p. 
276—277°  (decomp.). 

5  :  7 -Dichloroisatin  silver  is  converted  by  acetyl  chloride  in 
the  presence  of  benzene  into  5  :  7 -dichloro-N-acetylisatoic  acid, 
prisms,  m.  p.  204°  (decomp.),  which  is  transformed  by  acetic 
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anhydride  into  5  :  7-dichloroisatin.  The  silver  salt  is  converted 
by  benzoyl  chloride  mainly  into  5  :  7 -dichloro-N-benzoylisatoic  acid , 
NHBz*C6H2C12*C0*C02H,  colourless  needles,  m.  p.  215°  (decomp.). 
In  addition  to  the  primary  product  of  the  change,  5  :  7 -dichloro-N- 

benzoylisatin ,  C6H2Cl2<C^-gz^>CO,  yellow  plates,  m.  p.  146°,  is. 

formed  in  very  small  quantity;  it  is  obtained  readily  by  the 
action  of  acetic  anhydride  on  5:7 -dichloro-N-benzoylisatoic  acid. 
5  :  7 -Dichloroisatole,  m.  p.  205°  (slight  decomp.),  is  also  produced; 
its  properties  are  similar  to  those  of  the  simplest  isatoles  in  that 
it  does  not  give  the  indophenin  reaction,  does  not  combine  with 
phenylhydrazine,  and  dissolves  in  dilute  sodium  hydroxide  solution 
to  a  carmine  red  solution  which  yields  dichloroisatin  on  addition  of 
mineral  acids.  5 : 7 -Dichloroisatole  is  unstable  in  solutions  in 
organic  media  and  is  transformed  by  recrystallisation  from  glacial 
acetic  acid  into  5  : 1  -dichloroisatin  IV ,  red  crystals,  m.  p.  313°. 
5  :  7 -Dichloroisatin  methyl  ether ,  red  prisms,  m.  p.  158°,  is  prepared 
in  the  usual  manner  from  the  silver  salt  and  methyl  iodide  (this 
reaction  does  not  appear  to  be  influenced  by  the  presence  of  sub¬ 
stituents)  ;  it  is  very  stable  towards  light.  The  corresponding 
<x-phenylhydrazone  crystallises  in  dark  red  needles,  m.  p.  217 — 218° 
(decomp.).  The  lactim  ether  is  converted  with  relative  ease  by 
acetic  anhydride  into  tetrachloromethylisatoid ,  m.  p.  127°,  followed 
by  re-solidification  at  about  180°  and  re-melting  at  about  222°, 
which  is  transformed  by  hydrogen  bromide  and  glacial  acetic  acid 
into  dichloroisatin. 

Be- examination  of  the  action  of  benzoyl  chloride  on  5  :  7-dimethyl- 
isatin  silver  has  shown  that  N -benzoyl-5  :  7 -dimethylisatoic  acid , 
colourless  tetrahedra,  m.  p.  208°  (decomp.),  is  produced  during 
the  action.  5  :  1  -Dimethylisatin  O-methyl  ether ,  dark  red  prisms, 
m.  p.  140 — 141°  [cc-phenylhydrazone,  redrodlets,  m.  p.  234°  (decomp.)] 
is  very  stable  towards  light;  it  is  converted  by  acetic  anhydride 
or  boiling  toluene  into  5  :  7-dimethylisatoid,  red,  crystalline  plates, 
m.  p.  237°  (previously  described  as  dimethylisatin-II  methyl  ether). 

7-Methylisatin  dissolved  in  alcohol  does  not  give  a  normal  silver 
salt  with  silver  acetate ;  the  product  when  heated  with  acetyl 
chloride  or  benzoyl  chloride  in  the  presence  of  benzene  regenerates 
methylisatin.  In  other  respects,  the  compound  exhibits  little 
activity,  the  only  readily  preparable  derivative  being  N -acetyl-1  - 
methylisatin ,  yellow  platelets,  m.  p.  163°,  which  is  converted  by 
alkali  into  A-acetyl- 7- -methylisatoic  acid,  m.  p.  175°.  H.  W. 

Keto-anils.  IV.  Reduction  Products  of  Keto-anils.  E. 

Knoevenagel  (Ber.,  1922,  55,  [B],  2309 — 2321 ;  cf.  this  vol., 
i,  750,  751). — The  reduction  of  acetoneanil  with  sodium  and 
alcohol  leads  to  the  formation  of  2:2:3:  3-tetramethylindoline, 
in  accordance  with  the  scheme  : 

2NPh:CMe2+H2  NHPh-CMe2-CMe2*NHPh 

C6H4<CM<r>CMe2  +NH2Ph- 
2 

Acetone -p-tolil  and  acetone- a-naphthil  behave  similarly ;  the  latter 
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case  is  of  particular  interest,  since  the  intermediate  compound  can 
be  isolated. 

Acetoneanil  is  reduced  by  sodium  and  boiling  ethyl  alcohol  to 
2:2:3:  3 -tetramethylindoline,  a  colourless,  crystalline  substance, 
m.  p.  39*5°.  The  base  dissolves  readily  in  cold  dilute  acetic  acid, 
but  does  not  yield  a  carbonate.  It  is  stable  towards  hydrogen 
chloride  at  240 — 280°,  and  towards  mercuric  acetate  at  150°.  It 
readily  reduces  alkaline  potassium  permanganate  solution.  It 
gives  a  hydrochloride ,  m.  p.  201 — 207°  (decomp.),  a  pier  ate,  m.  p. 
74°,  and  an  acetyl  derivative,  m.  p.  83°.  It  is  converted  by  mole¬ 
cular  quantities  of  sodium  nitrite  and  hydrochloric  acid  into  the 
m7ra$o-derivative,  m.  p.  44-5°,  which  is  readily  isomerised  by 
hydrochloric  acid  to  5-nitroso-2  :  2  :  3  :  3 -tetramethylindoline  hydro¬ 
chloride ,  unstable,  green  crystals,  m.  p.  (indefinite)  170°  (decomp.). 
Attempts  to  reduce  acetoneanil  electrolytically  at  a  lead  cathode 
were  unsuccessful. 

Acetone-p-tolil  is  reduced  by  sodium  and  ethyl  alcohol  or,  less 
advantageously,  by  zinc  and  hydrochloric  acid  (20%)  to  p-toluidine 
and  2  :  2  :  3  :  3  :  5-pentamethylindoline ,  a  yellow  liquid  which  does 
not  solidify  after  prolonged  preservation  in  a  freezing  mixture. 
The  hydrochloride ,  m.  p.  201 — 205°  (decomp.),  acetyl  derivative, 
a  pale  yellow  substance,  m.  p.  51°,  b.  p.  165 — 167°/14 — 15  mm., 
nitroso- compound,  pale  brown  crystals,  m.  p.  48-5°,  picrate ,  a 
reddish-brown  salt,  m.  p.  144°,  and  oxalate  are  described. 

Acetone- oL-naphthil,  a  viscous,  yellow  liquid,  b.  p.  200 — 203°/12 
mm.,  which  could  not  be  caused  to  crystallise,  is  prepared  by  heating 
a  mixture  of  acetone  and  a-naphthylamine  with  a  little  iodine. 
It  is  hydrolysed  by  boiling  hydrochloric  acid  (20%).  The  cor¬ 
responding  hydrogen  oxalate ,  m.  p.  167-5°,  and  picrate ,  slender,  pale 
yellow  needles,  m.  p.  210°,  are  described.  It  is  reduced  by  sodium 
and  ethyl  alcohol  at  a  temperature  not  exceeding  105°  to  acetone- 
SLY-tetrahydro-oc-naphthil ,  a  greenish -yellow  liquid  which  darkens 
gradually  on  exposure  to  air,  b.  p.  193 — 196°/ 14 — 15  mm.  It 
does  not  form  a  carbonate.  The  corresponding  hydrochloride 
forms  coarse  crystals,  m.  p.  199°  (acetone- oc-naphthil  hydrochloride 
crystallises  in  slender,  matted  needles,  m.  p.  215°,  after  darkening 
and  incipient  decomposition  at  180°) ;  the  hydrogen  oxalate,  colour¬ 
less  needles,  m.  p.  152 — 153°,  and  the  picrate,  yellowish -brown 
crystals,  m.  p.  175 — 185°  (decomp.),  are  described.  The  tetra- 
hydronaphthil  is  hydrolysed  by  boiling  hydrochloric  acid  (20%) 
to  acetone  and  ar-tetrahydro- a-naphthylamine.  Reduction  of 
acetone- a-naphthil  at  a  higher  temperature  (see  above),  either 
with  sodium  and  ethyl  alcohol  under  increased  pressure  or  with 
sodium  and  amyl  alcohol,  leads  to  the  formation  of  2  :  2  :  3  :  3- 
tetramethyl-ax-tetrahydro-aL-naphthindoline,  a  pale  yellow  liquid  which 
is  stable  towards  light ;  the  colourless  hydrogen  oxalate,  m.  p.  183°, 
and  the  picrate,  m.  p.  (indefinite)  163°  after  darkening  at  150°, 
are  described.  H.  W. 

The  Quaternary  Salts  of  Quinaldinic  Acid.  William  Hobson 
Mills  and  Frances  Mary  Hamer  (T.,  1922,  121,  2008 — 2014). 
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Doebner’s  Reaction.  IV.  R.  Ciusa  ( Gazzetta ,  1922,  52, 
ii,  43—48;  cf.  A.,  1915,  i,  894,  895;  1921,  i,  195).— 2-Phenyltetra- 
hydro-(3-naphthacinchonic  acid,  now  obtained  in  larger  quantity, 
crystallises  in  white  scales,  m.  p.  22 6°,  and,  like  its  methyl  ester, 
m.  p.  134°,  and  its  salts,  gives  solutions  exhibiting  slight  blue 
fluorescence ;  the  alkali  metal  salts  are  oily  and  the  silver  and 
lead  salts  of  abnormal  constitution.  On  prolonged  boiling  with 
alcohol,  the  acid  yields  phenyl- p-naphthaquinoline,  m.  p.  188°, 
together  with  other  compounds  not  identified.  This  reaction  is 
similar  to  that  observed  by  Simon  and  Mauguin  (A.,  1907,  i,  725 ; 
1908,  i,  296),  who  found  that  when  dihydro-2 -phenyl- p-naphtha- 
quinoline-3  : 4-dicarboxylic  acid  is  heated  in  alkaline  solution, 
2 -phenyl- p-naphthacinchonic  acid  and  2 -phenyl- P-naphthaquinoline 
are  formed ;  as  already  show,  the  dihydro-acid  loses  a  carboxyl  group 
from  the  p-position  and  then  oxidises  itself  to  2 -phenyl- p-naphtha- 
cinchonic  acid,  with  simultaneous  formation  of  the  tetrahydro- 
genated  acid,  which  is  transformed  into  the  corresponding  non- 
hydrogenated  base  on  boiling. 

The  action  of  benzyhdene-a-naphthylamine  on  ethyl  oxalacetatc 
(cf.  Simon  and  Mauguin,  loc .  cit.)  yields  :  (1)  2 -Phenyl- p-naphtha- 
quinoline-3  :  4-dicarboxylic  acid,  m.  p.  152°;  Simon  and  Mauguin 
gave  m.  p.  162°.  (2)  A  dimeride  of  benzylidene-p-naphthylamine 

which  crystallises  in  colourless  needles,  m.  p.  200°,  yields  benz- 
aldehyde  (2  mols.)  and  p-naphthylamine  (2  mols.)  when  hydrolysed 


C10H7*N — CHPh 
C10H7-N— CHPh 


by  means  of  dilute  sulphuric  acid,  and  may  be 
represented  provisionally  by  the  annexed  formula. 
(3)  Ethyl  2 -phenyl- p-naphthaquinoline -3  :  4-di¬ 


car  boxylate,  already  described  by  Simon  and  Mauguin  (loc.  cit.). 


OL-Pyrrylcinchonic  acid ,  C14H10O2N2,  prepared  by  condensation 
of  2-acetylpyrrole  with  isatin  in  presence  of  potassium  hydroxide, 
crystallises  in  small,  yellow  needles,  and  blackens  without  melting 


at  310°;  its  sodium  salt  (+2|H20)  was  analysed. 

oc-Furylcinchonic  acid ,  C14Ii903N,  similarly  prepared  from  2 -acetyl  - 
furan  and  isatin,  forms  yellow  needles,  m.  p.  149°.  T.  H.  P. 


Preparation  and  Mechanism  of  Formation  of  Phenanthr- 
oxazine.  B.  Foresti  ( Gazzetta ,  1922,  52,  ii,  90 — 96 ;  cf .  this  vol., 
ii,  524). — In  the  preparation  of  9-amino- 10 -hydroxy phenanthrene 
by  the  reduction  of  phenanthraquinone  monoxime  in  .  alcoholic 
solution  by  means  of  hydrogen  sulphide,  sulphur  and  impure 
phenanthroxazine  are  precipitated,  the  aminohydroxyphenanthrene 
undergoing  condensation  at  the  boiling  point  of  the  alcohol.  This 
condensation  takes  place  more  rapidly  and  yields  a  purer  product 
if  a  suspension  of  the  hydrochloride  of  the  base  in  nitrobenzene  or 
naphthalene  is  boiled  for  a  few  minutes ;  if  a  solvent  having  a 
lower  boiling  point,  such  as  xylene,  is  used,  the  reaction  occurs 
more  slowly  and  yields  a  mixture  of  phenanthroxazine  and  phen- 
anthrazine.  These  results  indicate  that,  in  the  formation  of 
phenanthroxazine  by  the  action  of  phenylhydrazine  on  phenanthra¬ 
quinone  (Bamberger  and  Grob,  A.,  1901,  i,  280),  the  latter  is 
first  reduced  to  phenanthraquinol,  which  is  transformed  by  the 
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action  of  ammonia  into  9-amino-10-hydroxyphenanthrene,  this 
then  undergoing  condensation  to  phenanthroxazine  with  elimination 
of  water  and  ammonia  : 


2  ?gH4-CO  2  C6H4-C-OH 

cgh4-co  c6h4-c-oh 


CcH4-C-OH 

c6h4-onh2 


c6h4-c-o-c-c6h4 

c6h4-c-nh-c-c6h4 


The  action  of  aqueous  ammonia  on  dihydroxyphenanthrene 
(Schmidt  and  Lumpp,  A.,  1910,  i,  312 ;  ii,  450 ;  Foresti,  this  vol., 
ii,  524)  yields  first  9-amino- 10-hydroxyphenanthrene,  which  gives 
(1)  phenanthroxazine,  and  (2)  diaminophenanthrene,  which  readily 
condenses  to  phenanthrazine.  T.  H.  P. 


Sulphonium  Bases  Derived  from  Thiodiplienylamine  and 
Analogous  Substances.  F.  Kehrmann  and  Jean  Henri 
Dardel  (Ber.,  1922,  55,  [B],  2346—2359;  cf.  A.,  1918,  i,  308,  and 
previous  abstracts). — The  formation  of  sulphonium  salts  from 
aromatic  sulphides  containing  a  cyclic  sulphur  atom  has  been 
examined. 

Thiodiphenylamine  is  obtained  conveniently  and  in  82%  yield 
by  heating  a  mixture  of  diphenylamine  and  sulphur  with  a  trace 
of  iodine  at  170°.  It  unites  with  methyl  sulphate  at  80°  to  yield 

the  salt,  NH<Cp6S4^>SMe*0'S03Me,  which  is  converted  into  the 
L'6-tl4 

corresponding  perchlorate ,  C13H12NSQ104,  a  crystalline  powder 
which  is  very  unstable  towards  light.  It  is  converted  by  sodium 

n  it 

hydroxide  solution  into  the  colourless  base,  NH<C^Sr4^SMe*OTI, 

4 

which  readily  loses  water  and  passes  into  the  anhydride , 

N<C6H4>SMe’ 

an  unstable,  yellow  substance  which  is  reconverted  by  carbon 
dioxide  into  the  colourless  carbonate  of  the  sulphonium  type. 
NS- Bimethylthiodiphenylaminesulphonium  perchlorate , 


NMe<Q6H4>  SMe-C104, 

colourless,  thin  prisms,  is  prepared  in  an  analogous  manner  from 
methylthiodiphenylamine.  The  corresponding  free  base  is  colour¬ 
less  and  soluble  in  water;  it  does  not  yield  an  anhydride,  but  is 
decomposed  in  hot  solution  into  methyl  alcohol  and  the  methylated 
original  material. 

Thiophenyl-p-naphthylamine,  sulphur- yellow  needles,  m.  p.  178°, 
is  obtained  in  80%  yield  by  heating  phenyl- (3-naphthylamine  and 
sulphur  with  iodine  at  200°/12 — 15  mm.  It  is  converted  in  the 
usual  manner  into  \§-methylthiophenyl-$-naphthylaminesidphonium 

-p-  _  • 

perchlorate ,  NH<%6  -  *  ^>SMe*C104,  colourless,  lustrous  needles  (the 


c10h6 


corresponding  yellow  pier  ate  and  colourless  ferrocyanide  are  de¬ 
scribed).  It  is  transformed  by  sodium  hydroxide  into  a  yellow 


i.  1064 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


base  which  could  not  be  obtained  in  a  homogeneous  condition, 
but  appears  to  be  an  anhydride.  NS -Dimethylthiophenyl-$- 
naphthylaminesulphonium  perchlorate  is  a  colourless,  crystalline 
powder  which  is  not  affected  by  cold  sodium  hydroxide  solution, 
but  is  decomposed  by  warm  alkali  into  methylthiophenyl-P-naph- 
thylamine.  S -Methylthiophenyl-  cc-naphthylaminesulphonium  per¬ 
chlorate  is  decomposed  by  sodium  carbonate  solution  with  separ¬ 
ation  of  a  yellow  anhydride .  Attempts  to  obtain  a  A-methylated 
thiophenyl-a-naphthylamine  were  unsuccessful. 

Thiodi- [3-nap hthylamine,  pale  yellow  needles,  m.  p.  233°,  is 
readily  prepared  in  85%  yield  by  heating  a  mixture  of  di-[3-naph- 
thylamine  and  sulphur  with  a  little  iodine  at  180 — 200°.  It  is 
transformed  in  the  usual  manner  into  S -methylthiodi -^-naphthyl - 

C  H 

aminesulphonium  perchlorate ,  NH<%10w%>SMe*ClO4,  a  colourless, 

crystalline  powder  (the  corresponding  chloride ,  colourless  leaflets, 

platinichloridey  and  picrate  are  described).  The 
salts  are  converted  by  sodium  hydroxide  solution 
into  the  corresponding  anhydride  (annexed 
formula),  pale  orange- coloured  needles,  m.  p. 
160 — 165°  (partial  decomp.),  which  is  reconverted 
by  acids  (including  carbon  dioxide)  into  colour¬ 
less  sulphonium  salts.  NS -Dimethylthiodi-$- 


C  H 

naphthylaminesulphonium  perchlorate ,  NMe<Cp10Tj6^>SMe*ClO4, 

colourless  crystals,  is  not  decomposed  by  cold  sodium  hydroxide 
solution,  but  is  converted  by  the  hot  reagent  into  A-methylthiodi- 
p  -naphthylamine . 

Thiodi-a-naphthylamine  is  obtained  in  60 — 70%  yield  by  heating 
a  mixture  of  di-a-naphthylamine,  sulphur,  and  a  little  iodine  at 

155 — 180°,  and  is  conveniently  purified  through 
the  black,  crystalline  picrate.  It  is  trans¬ 
formed  in  the  usual  manner  into  S -methylthiodi- 
oL-naphthylaminesulphonium  perchlorate ,  a  colour¬ 
less,  crystalline  powder  from  which  the  corre¬ 
sponding  anhydride  (annexed  formula),  golden- 
yellow  needles,  m.  p.  141°,  is  obtained.  The 
latter  substance  is  relatively  stable  towards  dry  air,  but  readily 
absorbs  acid  vapours  with  formation  of  colourless  sulphonium  salts. 

H.  W. 


SMe 


1  :  l'-Dialkyltetrahydro-4  :  4'-dipyridyls.  Bruno  Emmert 
and  Otto  Varenkamp  ( Ber .,  1922,  55,  [B],  2322 — 2326;  cf.  A., 
1920,  i,  331 ;  this  vol.,  i,  680). — The  recent  observations  of  Dimroth 
and  Frister  (this  vol.,  i,  678),  that  1  :  F-diacetyltetrahydro-4  :  4'- 
dipyridyl  and  4  : 4/-dipyridyl  react  in  acetic  anhydride  solution  to 
form  pyridine  and  diacetyldihydrodipyridyl,  render  it  probable 
that  dialkyltetrahydrodipyridyls  could  be  converted  by  4  :  4'-di- 
pyridyldialkyliodides  into  1  :  1 7 - dialkyldihy drodipy ridy Is  in  accord¬ 
ance  with  the  scheme  :  RN<^Q^Q^^>CH,CH<CQj^-Qg^>NR  + 
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I(E)N<^:™>C.c<p:™>N(E)L^2I(B)N<™:™>CH  + 

RN<Qg:Qg^>C.,C<Qg‘0g>NR.  This  is  shown  in  the  instance 

of  dibenzyltetrahydro-4  :  4'-dipyridyl  and  4  :  4'-dipyridyl  dibenzyl 
iodide  to  be  the  case;  benzylpyridinium  iodide  is  produced,  but 
the  second  product  is  a  meriquinonoid  substance  formed  by  the 
union  of  molecular  proportions  of  dibenzyldihydrodipyridyl  and 
dipyridyl  dibenzyl  iodide. 

1  :  1 '-Dibenzyltetrahydro-4  :  4/-dipyridyl  is  conveniently  prepared 
by  the  addition  of  sodium  amalgam  to  a  solution  of  benzylpyr¬ 
idinium  chloride  in  water  covered  with  a  layer  of  ether  in  an  atmo¬ 
sphere  of  hydrogen.  When  dissolved  in  ethyl  alcohol  and  gradually 
treated  with  an  aqueous  solution  of  dipyridyl  dibenziodide  in  an 
atmosphere  of  hydrogen,  it  gives  benzylpyridinium  iodide  and  the 
quinhydrone ,  a  dark  violet  powder,  m.  p.  180—185°, 

when  rapidly  heated,  which  is  relatively  stable  towards  air  and  dis¬ 
solves  in  alcohol,  aniline,  pyridine,  or  acetic  anhydride  with  the 
formation  of  dark  blue  solutions  which  become  brown  on  exposure 
to  air.  It  is  prepared  more  conveniently,  but  in  a  less  pure  con¬ 
dition,  by  the  action  of  a  large  excess  of  sodium  amalgam  on  an 
aqueous  solution  of  dipyridyl  dibenzyl  iodide.  H.  W. 

Formaldehyde  Derivatives  of  2  :  5-Diketopiperazine.  Emile 
Cherbuliez  and  Emanuel  Feer  ( Helv .  Chim.  Acta ,  1922,  5,  678 — 
687). — Protein  substances  are  known  to  form  compounds  with 
formaldehyde,  and  it  is  suggested  that  combination  takes  place 
at  the  N- substituted  amido-groups  characteristic  of  these  sub¬ 
stances.  To  test  this  hypothesis,  experiments  have  been  made 
with  2  :  5-diketopiperazine,  which  is  the  simplest  derivative  of  an 
a-amino-acid  containing  nitrogen  only  in  the  form  of  a  substi¬ 
tuted  acid  amide.  2  :  5-Diketopiperazine  readily  combines  with 
formaldehyde  to  give  2  :  5-diketo- 1  :  4 -di-hydroxymethylpiperazine, 
small,  colourless  prisms,  m.  p.  178°  (decomp.).  It  is  a  relatively 
stable  substance  forming  a  neutral  aqueous  solution,  but  dissolving 
more  readily,  without  decomposition,  in  aqueous  alkali.  Its 
constitution  is  established  by  the  preparation  from  it  of  the  known 
2  :  5-diketo-l  :  4-dibenzylpiperazine.  It  can  be  methylated  with 
methyl  sulphate  to  form  2  :  5-diketo-l  :  4-di-methoxymethyl-2  :  5- 
piperazine ,  colourless  spangles,  m.  p.  99 — 100°,  which  is  perfectly 
stable  in  aqueous  solution.  Benzoylation  is  best  carried  out  with 
benzoic  anhydride  in  pyridine;  2  :  5-diketo-l  :  4^-di-benzoylmethyl- 
piperazine  forms  brilliant  spangles,  m.  p.  182°.  With  piperidine, 
diketodi-hydroxymethylpiperazine  condenses  to  give  2  :  5-diketo- 
1  :  4:-di-piperidinomethylpiperazine ,  long  prisms,  m.  p.  156 — 157°, 
readily  hydrolysed  by  hot  water  to  diketopiperazine,  formaldehyde, 
and  piperidine. 

By  the  action  of  phosphorus  pentachloride  on  the  diketodi- 
hydroxymethylpiperazine,  2  :  5-diketo-l  :  4 -di-clnloromethylpiperazine 
is  formed,  m.  p.  about  162°  (decomp.).  The  chlorine  atoms  of  this 
compound  are  extraordinarily  reactive,  in  consequence  of  which 
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derivatives  are  formed  with  the  greatest  ease.  The  compound  is 
decomposed  by  water  with  regeneration  of  the  di-hydroxymethyl- 
compound,  whilst  with  alcohols  the  alkoxy-derivatives  are  formed ; 
2  :  5-dikelo- 1  :  4 -diethoxymethylpiperazine  forms  rhombic  crystals, 
m.  p.  92 — 93°.  By  the  Friedel-Crafts’  reaction  with  benzene,  it 
gives  2  :  5-diketo-l  :  4-dibenzylpiperazine,  and  when  heated  alone 
with  naphthalene,  or  with  the  addition  of  a  little  copper,  at  150 — 
160°,  it  condenses  to  form  2  :  5-diketo-l  :  4,-di-naphthylmethylpiper- 
azine ,  a  white,  crystalline  powder,  m.  p.  189 — 192°.  With  p-naph- 
thol,  the  dichloro-compound  readily  condenses,  giving  2  :  5-diketo- 
1  : 4-di-(  (3-hydroxy- a-naphthylmethyl)piperazine,  a  crystalline 
powder,  m.  p.  285 — 286°;  the  dibenzoyl  derivative  forms  fine 
needles,  m.  p.  267 — 268°.  E.  H.  R. 

Preparation  of  Aromatic  Selenium  Compounds.  Farb- 
werke  vorm.  Meister,  Lucius,  &  Pruning  (D.R.-P.  348906 
and  350376;  from  Chem.  Zentr 1922,  iv,  46). — An  earlier  patent 
(A.,  1918,  i,  218)  is  modified  by  using  selenic  acid  instead  of  selenium 
or  selenium  dioxide  and  by  substituting  other  solvents  for  sulphuric 
acid  or  working  in  the  absence  of  solvents.  The  compound  obtained 
from  o-nitrophenol  and  selenic  acid  in  the  presence  of  sulphuric 
acid,  is  a  yellow  powder  containing  16%  of  selenium,  and  exploding 
on  heating.  Antipyrine  gives  with  selenic  acid  a  compound  con¬ 
taining  17%  of  selenium;  it  forms  small  crystals,  m.  p.  about 
238°,  with  discoloration.  By  the  action  of  selenious  oxide  on 
p-ni tr oantipy rine  in  formic  acid  solution,  di-p-nilroaniipyryl  sdenidr 
is  obtained;  it  forms  yellow  crystals,  m.  p.  about  260°  (decomp.). 
Di- p -  tolylantipyryl  selenide ,  (C12H13ON2)  2Se,  prepared  from  p-tolyi- 
antipyrine  and  selenious  acid  in  alcoholic  solution,  forms  colourless 
crystals,  m.  p.  about  255°  (decomp.).  The  compound  obtained  by 
the  action  of  selenious  acid  on  resorcinol  in  aqueous  solution  is  a 
brown  powder.  G.  W.  R. 

Preparation  of  Water-soluble  Compounds  of  Diethyl- 
barbituric  Acid  and  its  Homologues.  Johann  A.  Wulfing 
(D.R.-P.  345361 ;  from  Chem.  Zentr.,  1922,  ii,  1080 — 1081). — 
Solutions  of  diethylbarbituric  acid  or  its  homologues  are  treated 
with  the  theoretical  amount  of  calcium  hydroxide,  magnesium 
hydroxide,  or  freshly  precipitated  calcium  carbonate,  if  necessary 
with  heating,  and  after  filtration,  if  required,  evaporated  to  dryness 
in  a  vacuum.  The  calcium  salt  and  the  magnesium  salt  of  diethyl 
barbituric  acid  are  mentioned,  and  also  the  calcium  salt  and  the 
magnesium  salt  of  phenylethylbarbituric  acid.  The  products  have 
therapeutical  uses  and  form  stable  mixtures  with  alkaline  earth 
salts  of  o-acetoxybenzoic  acid.  G.  W.  R. 

3-Hydroxy-2-phenylindazole.  Gustav  Heller  ( Ber .,  1922 
55,  [B],  2680). — In  reply  to  von  Auwers  and  Hiittenes  (this  vol., 
i,  682),  the  author  maintains  the  individuality  of  the  isomeric  form 
of  3-hydroxy-2-phenylindazole  described  by  him  (A.,  1917,  i,  219). 
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The  Interaction  of  Aniline  and  Acr aldehyde.  Frederick 
George  Mann  (T.,  1922,  121,  2178 — -2182). 

Dithiocarbazinic  Acid.  II.  Sima  M.  Losanitch  (Glas.  Acad. 
Sci .  Belgrade ,  1922,  103,  1 — 9). — In  a  previous  communication 
(T.,  1921,  119,  763),  it  was  shown  that  the  dithiocarbazinates 
decompose  slowly  when  heated  in  aqueous  or  alcoholic  solution, 
yielding  hydrogen  sulphide,  ammonium  sulphide,  ammonia  (or 
an  amine),  sulphur,  and  a  white,  crystalline  product  of  acid  reaction. 
This  decomposition  yields  in  the  beginning  hydrogen  sulphide, 
semithiocarbazide,  and  thiocarbazide.  Subsequently,  the  products 
of  the  first  decomposition  interact  with  the  dithiocarbazinate  and 
form 'ammonia  and  thiodisemithiocarbazide, 

NH2-NH-CS'S-CS-NH-NH2. 

The  latter  product  then  suffers  transformation  into  the  white, 
crystalline  acid  product  mentioned  in  the  first  communication. 
For  this  compound  the  author  suggests  the  constitution 

S[C(SH).*N°NH2],  or  S(C^'^/>NH3)2,  whilst  Busch,  who  obtained 


it  previously,  regarded  it  as  a  derivative  of  thiodiazole  of  the  formula 
ctt  m^>C-SH,N,H4  (cf.  A.,  1894,  i,  625;  1899,  i,  825). 

It  forms  colourless  needles  and  plates,  decomp,  about  170°,  m.  p. 
225°,  and  is  soluble  in  water,  less  so  in  alcohol.  With  methyl  iodide,1 
it  yields  a  dimethyl  ester,  colourless  crystals,  m.  p.  136 — 137°.  It 
also  forms  a  mono-,  di-,  and  poly-sulphide.  The  disulphide  has 
been  already  described  by  Zicgele  (A.,  1899,  i,  827).  The  mono¬ 
sulphide  is  formed  if  the  aqueous  or  alcoholic  solution  of  the  acid 
is  boiled;  it  crystallises  in  yellow  needles,  m.  p.  178°  (decomp.),  and 
forms  salts  with  bases.  The  salts  of  the  alkalis  and  ammonium  are 
soluble  in  water;  those  of  the  heavy  metals  insoluble.  The  ammon¬ 
ium  salt  yields  with  methyl  iodide  the  monosulphide  methyl  ester, 
a  white  substance,  soluble  in  alcohol;  m.p.  71°.  The  poly  sulphide, 
(C4H4N4S7),  is  formed  together  with  the  disulphide  by  the  method 
employed  by  Ziegele  ( loc .  cit.)\  it  is  insoluble  even  in  boiling 
alcohol,  forms  yellow  crystals,  m.  p.  186°,  and  is  not  identical  with 
the  polysulphide  (C2H2N2S3)  described  by  Ziegele.  S.  S.  M. 


The  Cyanine  Dyes.  VI.  Dyes  containing*  a  Quinoline 
and  a  Benzolhiazole  Nucleus.  The  Thioisocyanines. 

Walter  Theodore  Karl  Braunholtz  and  William  Hobson 
Mills  (T.,  1922,  121,  200F— 2008). 


Formation  of  Triphenylpararosaniline  Hydrochoride  from 
Diphenylamine  and  Chloralammonia.  Riki  Horiuchi  (Mem. 
Coll.  Sci.  Kyoto,  1921,  5,  1 — 7). — The  small  yield  of  triphenyl¬ 
pararosaniline  hydrochloride  obtained  by  heating  diphenylamine 
and  chloralammonia  directly  at  130°,  is  greatly  increased  by  main¬ 
taining  the  temperature  at  100°  for  some  time  prior  to  heating 
at  130°.  The  author  has  investigated  the  reaction  of  diphenyl¬ 
amine  with  various  compounds  containing  CC13  and  CHO  groups, 
respectively,  and  concludes  that  compounds  containing  the  former 
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group  are  alone  concerned  in  the  formation  of  diphenylamine-blue, 
the  chlorine  atoms  being  replaced  by  the  phenyl  group,  and  the 
resulting  product  reacting  with  part  of  the  hydrogen  chloride 
produced.  J.  S.  G.  T. 

Preparation  of  New  Triarylmethane  Colouring  Matters. 

British  Dyestuffs  Corporation,  Ltd.,  Arthur  George  Green, 
Kenneth  Herbert  Saunders,  and  Stanley  Charles  Bate 
(Brit.  Pat.  185612). — New  triarylmethane  dyes  containing  an 
hydroxyalkyl  group  attached  to  nitrogen  are  obtained  by  con¬ 
densing  Michler’s  ketone  or  Michler’s  hydrol  with  an  arylhydroxy- 
alkylamine,  an  aryldihydroxyalkylamine,  an  arylalkylhydroxyalkyl- 
amine,  or  an  arylaralkylhydroxyalkylamine,  and,  where  the  hydro  1 
is  used,  oxidising  the  leuco-compound  first  produced  to  the  dyestuff 
in  the  usual  way.  For  example,  tetramethylethanoltriaminodi- 
phenylnaphthylca  rbinol  hydrochloride , 

(NMe2-C6H4)2C:C10H6:N(C2H4-OH),HCl, 
is  obtained  by  adding  23  parts  of  '  rc-naphthylethanolamine  to 
the  product  of  the  action  of  20  parts  of  phosphorus  oxychloride 
on  30  parts  of  tetramethyldiaminodiphenyl  ketone  in  presence  of 
toluene  as  diluent.  The  dye  crystallises  on  cooling  in  green  crystals, 
which  have  the  same  properties  as  Victoria-Blue-R  except  that 
the  solubility  is  much  superior.  Tetramethyldiethanoltriamino - 
triphenylcarbinol  hydrochloride , 

(NMe2*C6H4)2C:C6H4*NCl(C2H4*OH)2, 
prepared  from  Michler’s  hydrol  and  diethanolaniline,  and  sub¬ 
sequent  oxidation  of  the  resulting  leuco-compound  with  lead 
peroxide,  is  a  coppery  powder  which  dyes  tanned  cotton  bright 
purple  shades.  Other  shades  of  purple  are  obtained  by  substituting 
for  the  diethanolaniline  other  hydroxyalkylarylamines  such  as 
ethanolaniline,  diethanol-o-toluidine,  etc.  G.  F.  M. 


The  Structure  of  the  Compounds  Obtained  by  the  Oxid¬ 
ation  of  the  Additive  Products  of  p-Naphthylamine  and  Azo¬ 
esters.  Otto  Diels  and  Harald  Wackermann  (Ber.,  1922, 
55,  [J3],  2443 — 2450). — The  additive  compound  of  (3-naphthyl- 

amine  and  ethyl  azodi- 

^N-C02Et 


COoEt 


1N^NH-C02Et 


m 


-N*OH 


carboxylate  (annexed 
formula  I)  has  been 
observed  to  be  con¬ 
verted  by  oxidation  into 
a  yellow  compound  to 
which  the  formula  II 
The  correctness  of  the 


(I.)  (II.) 

has  been  assigned  (cf.  A.,  1921,  i,  280). 
second  formula  is  established  by  a  series  of  experiments  starting 
from  the  corresponding  methyl  ester. 

The  compound  C10H6<C^Q^j^>N-CO2Me,  brownish -yellow 

prisms,  m.  p.  117°  (decomp.),  is  prepared  by  the  addition  of 
hydrogen  peroxide  to  a  hot  solution  of  the  additive  compound  of 
p-naphthylamine  and  methyl  azodicarboxylate  in  glacial  acetic 
acid.  The  presence  in  it  of  a  mobile  hydrogen  atom  is  established 
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by  the  formation  of  an  additive  compound ,  C18H1808N4,  m.  p.  138°, 
with  carbethoxycarbimide  and  by  its  conversion  by  potassium 
ethoxide  and  benzyl  chloride  into  the  benzyl  derivative, 


cioH8<x(0<ln2Cph)^N'c°2Me’ 

colourless  crystals,  m.  p.  187°.  Cautious  treatment  of  the  product 
of  the  oxidation  of  the  methyl  or  ethyl  ester  with  dilute  alkali 
hydroxide  solution  causes  hydrolysis,  loss  of  carbon  dioxide,  and 

formation  of  the  acid ,  C10H6<C^^jj^^>N*CO2H,  pale  yellow  needles, 

m.  p.  128°;  the  alternative  formula,  C10H6<C^|Qg2^l^>NH,  is 

excluded  since  the  acid  does  not  immediately  lose  water  and  carbon 
dioxide  with  the  formation  of  1  :  2-azimidonaphthalene.  The  latter 
substance,  m.  p.  178 — 179°,  is,  however,  produced  when  the  acid 
is  treated  with  methylamine  (40%). 

A  similar  conclusion  is  drawn  from  an  attempt  to  obtain  the 
methyl  ether  of  the  oxidation  product  by  means  of  diazomethane ; 
normal  methylation  appears  to  take  place  in  the  first  instance,  but 
the  methyl  ether  is  unstable,  immediately  losing  carbon  dioxide 
and,  presumably,  dimethyl  ether  with  consequent  formation  of 

methyl  oL$-aziminonaphthalenecarboxylate , 


pale,  reddish -browrn  prisms,  m.  p.  132 — 133°;  the  identity  of  the 
latter  compound  is  established  by  its  production  from  azimino- 
naphthalene  and  methyl  chloroformate  in  the  presence  of  benzene 
and  pyridine.  H.  W. 


Addition  of  Azoimide  at  Contiguous  Double  Linkings. 
VIII.  5-Anilino-l-phenyltetrazole  and  the  Azide  of  Dithic- 
carbamic  Acid.  E.  Oliveri-MandalA  ( Gazzetta ,  1922,  52, 
ii,  139 — 144;  cf.  A.,  1913,  i,  961). — The  action  of  azoimide 
on  carbodiphenyldi-imide  yields  5-anilino-l-phenyltetrazole , 


N< 


N-NPh 

NIC-NHPh’ 


which  forms  slender,  white,  acicular  crystals, 


m.  p.  162°,  and  yields  an  acetyl  compound,  in.  p.  87°,  and  a  silver 
derivative,  C13H10N5Ag.  This  compound,  which  is  undoubtedly 
formed  byway  of  the  azide,  NPhlCINPh+NgH  — >■  NPhIC(N3)#NHPh 
-*  C13HuN5)  is  identical  with  that  obtained  by  Busch  and  Bauer 
(A.,  1900,  i,  414)  by  the  action  of  nitrous  acid  on  aminodiphenyl- 
guanidine  and  regarded  by  these  authors  as  phenyliminophenyl- 


dihydrotetrazole, 


;  from  its  mode  of  preparation,  its 


marked  stability  towards  concentrated  solutions  of  acids  and  bases, 
and  its  formation  of  an  acetyl  derivative,  the  compound  must, 
however,  be  regarded  as  a  tetrazole  derivative,  although  it  is  not 
improbable  that  in  the  formation  of  salts  it  may  undergo  trans¬ 
formation  into  the  phenyliminophenyltetrazolone.  When  heated 
above  its  melting  point,  5-anilino-l-phenyltetrazole  decomposes, 
yielding  carbylamine,  azoimide,  and  1-phenyltetrazole,  m.  p.  65° 
(Freund  and  Paradies,  A.,  1901,  i,  770;  Oliveri-Mandala  and 
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Alagna,  A.,  1911,  i,  243),  the  last  resulting  from  the  interaction  of 
the  phenylcarbylamine  and  azoimide. 

Azoimide  combines  also  with  carbon  disulphide  giving  an 
explosive  compound ,  which  corresponds  in  behaviour  with  the 
azides  of  thiocarbamic  acids  and  has  probably  the  structure, 
SH>CS*N3.  It  forms  a  sodium  salt,  CN3S2Na,  and  when  heated 
gently  with  dilute  hydrochloric  acid  decomposes  losing  twro  atoms 

of  nitrogen  and  one  atom  of  sulphur,  SH*CS*N3  — >  ^>C*SH  — > 

N 

HS*C:N,  and,  if  concentrated  solutions  are  used,  yields  the  insoluble, 
yellow  compound,  C2H2N2S3,  obtained  on  decomposition  of  aqueous 
thiocyanic  acid  solutions.  Some  of  the  salts  of  the  explosive  azide 
w'ere  prepared  by  Sommer  (A.,  1916,  ii,  29). 

The  above  results,  together  with  those  published  in  the  author’s 
previous  papers,  show  (1)  that  with  carbylamines,  ketens,  esters 
of  isocyanic  and  thiocyanic  acids,  carbodiphenyldi-imide  and  carbon 
disulphide,  which  contain  two  contiguous  double  linkings,  azoimide 
readily  unites,  the  triazo-group  becoming  attached  always  to  the 
carbon  atom  and  the  hydrogen  to  the  nitrogen  atom ;  that,  in  the 
first  two  cases,  integral  addition  of  the  azoimide  molecule  at  the 


double  linking  may  result  in  the  formation  of  tetrazole  derivatives. 
(2)  That  the  unsaturated  groupings,  'N.’C(N3)*  and  .*CIC(N3)*, 
undergo  rapid  isomerisation  to  the  corresponding  heterocyclic 


compounds, 


N< 


N-C 

n-n 


and  N<C 


N-0 

N-C‘ 


The  only  known  compound 


of  this  type  with  which  isomerisation  of  the  triazo-group  does  not 
occur  is  vinylazoimide  (Forster  and  Newman,  T.,  1910,  97,  2570), 
which  does  not  undergo  isomeric  change  to  Motriazole.  On 
account  of  the  ease  with  which  the  three  nitrogen  atoms,  even  when 
forming  part  of  a  nucleus,  are  eliminated  as  azoimide,  the  compound 
described  by  Thiele  and  Ingle  (A.,  1896,  i,  107)  as  tetrazylazoimide 
must  be  regarded  as  composed  of  two  tetrazole  nuclei 
^^N’N  (annexed  formula).  (3)  That  diphenylcarbodi-imide 
N*C  reacts  more  readily  than  phenylcarbimide  with 
\N7N  azoimide.  This  is  in  accordance  with  the  observ¬ 
ations  of  Staudinger  and  Meyer  (A.,  1920,  i,  228),  who 
found  that  replacement  of  the  carbonyl  group  in  NPhlCIO  by 
IC!NPh  causes  marked  increase  in  the  reactivity.  T.  H.  P. 


The  Influence  of  Hydrogen-ion  Concentration  on  the 
Solubility  of  Uric  Acid.  A.  Jung  (Helv.  Chim.  Acta ,  1922,  5, 
688 — 702). — Experiments  were  made  to  determine  whether  slight 
changes  in  the  degree  of  acidity  in  the  neighbourhood  of  the  neutral 
point,  such  as  can  be  obtained  by  the  use  of  buffer  systems,  have 
any  influence  on  the  solubility  of  uric  acid.  It  is  found  that 
the  influence  is  considerable.  The  solubility  is  lowest  with  low 
pH  values,  that  is,  in  acetate  mixtures,  and  highest  in  phosphate 
and  borate  mixtures.  It  rises  from  0-59  gram  per  litre  at  pn  7*09 
to  1-54  grams  per  litre  at  pH  7*6,  and  continues  to  rise  rapidly 
above  this  pK  value.  It  appears  probable  that  the  character  of 
the  anion  in  the  buffer  salt  has  a  chemical  influence;  complex 
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salts  may  be  formed,  for  instance,  between  the  uric  acid  and  borates 
or  phosphates.  In  the  case  of  all  solutions  having  a  pH  value  higher 
than  7-6,  when  the  saturated  solution  was  kept  for  fourteen  days 
almost  the  whole  of  the  uric  acid  was  precipitated.  This  precipitate 
may  be  a  complex  salt  or  may  be  sodium  biurate  precipitated 
through  decomposition  of  a  complex  compound.  Uric  acid  is 
completely  precipitated  from  solution  by  animal  charcoal,  and 
since  at  the  same  time  there  is  generally  a  slight  fall  in  the  pH  value 
of  the  solution,  it  appears  that  uric  acid  salts  are  adsorbed  by  the 
charcoal.  E.  H.  R. 

Preparation  of  Carboxylic  Acids  of  the  Purine  Series. 

E.  Merck,  Otto  Wolfes,  and  Erich  Kornick  (D.R.-P.  352980; 
from  Ghem .  Zentr .,  1922,  iv,  160 — 161). — Salts  of  mono-  or  di- 
alkylated  xanthines  are  treated  with  salts  of  monohalogenated 
aliphatic  carboxylic  acids.  By  heating  sodium  theobromine  in 
aqueous  alkaline  solution  with  monochloroacetic  acid,  theobromine -1- 
acetic  acid  is  obtained  as  colourless  crystals,  m.  p.  260°.  Theo¬ 
phylline  and  monochloroacetic  acid  give  theophylline-1 -acetic 
acid ,  crystals,  m.  p.  271°  (corr.).  3-Methylxanthineacetic  acid 
forms  needles,  m.  p.  306°  (decomp.).  Sodium  3 -methyl xanthine 
and  (3-iodo]3ropionic  acid  give  3- methylxanthinepropionic  acid, 
lustrous  leaflets,  m.  p.  308 — 309°  (decomp.).  The  A7- alkyl-carboxylic 
acids  of  mono-  and  di- alkyl  xanthines  and  their  salts  have  therapeutic 
uses.  G.  W.  It. 

Azoxyamides  and  Diazo-compounds.  A.  Piero ni  (Gazzetta, 
1922,  52,  ii,  32 — 43). — Since  only  one  phenylazoxycarbonamide  is 
obtainable  from  phenylazocarbonamide,  although  Angeli’s  results 
(A.,  1916,  i,  679)  indicate  that  two  isomerides  should  exist,  the 
author  has  investigated  jt?-bromo-  and  ^-nitro-phenylazocarbon- 
amides  and  the  corresponding  azoxy- derivatives.  Eor  the  pre¬ 
paration  of  these  azocarbonamides,  Widman’s  general  method 
(A.,  1895,  i,  603)  yields  unsatisfactory  results.  ^-Bromophenyl- 
azocarbonamide  may,  however,  be  obtained  by  diazotising  £>-bromo- 
aniline,  treating  the  diazonium  salt  with  aqueous  potassium  cyanide 
solution,  and  treating  the  nitrile  thus  formed  in  moist  ethereal 
solution  with  a  current  of  hydrogen  chloride;  under  these  condi¬ 
tions,  the  nitrile  unites  with  a  molecule  of  water.  The  compounds 
thus  obtained,  namely,  jp-bromo-,  £>-nitro-,  and  2  : 4-dibromo- 
phenylazocarbonamides,  and  p-bromo-  and  p-nitro-phenyldiazo- 
nitriles,  were  subjected  to  the  action  of  hydrogen  peroxide  in 
acetic  acid  solution.  Of  the  azoxyamides  prepared  in  this  way, 
none  could  be  obtained  in  two  isomeric  forms,  and  the  method  of 
formation  and  also  the  behaviour  indicate  in  all  cases  the  formula 
0!NRIN*CO*NH2 ;  that  they  are  not  more  complex  compounds  is 
shown  by  their  cryoscopic  behaviour.  The  constitution  of  £>-bromo- 
phenylazoxycarbonamide  is  confirmed  by  the  readiness  with  which 
it  is  reduced,  by  means  of  zinc  dust  and  acetic  acid,  to  the  original 
azocarbonamide.  Treatment  of  aqueous  ^-bromophenylazoxy- 
carbonamide  with  an  alkaline  solution  of  potassium  hypobromite 
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and  subsequently  with  (B-naphthol  results  in  evolution  of  gas  and 
formation  of  bromophenylazo-P-naphthol-red. 

The  fact  that  39-bromo-  and  p-nitro-benzodiazonitriles  are  oxidised 
by  hydrogen  peroxide  in  acetic  acid  solution,  yielding  mainly  the 
corresponding  azoxyamides,  indicates  that  the  action  of  hydrogen 
peroxide  on  p-chlorobenzodiazonitrile  proceeds,  not  in  the  manner 
supposed  by  Bamberger  and  Baudisch  (A.,  1912,  i,  733),  but  in  the 
two  stages  described  by  Angeli  (loc.  cit.)  :  C6H4C1*NIN'CN+ 
H202=C6H4C1,N0:N,CN+H20  and  C6H4C1*N0:N*CN+H20- 

c6h4ci-no:noh + hcn. 

Under  the  ordinary  experimental  conditions,  2  : 4-dibromo- 
phenylazocarbonamide  is  not  oxidised  to  the  corresponding  azoxy- 
derivative  by  hydrogen  peroxide,  and  no  azoxy- compound  has  been 
obtainable  from  benzoylazo-p-bromobenzene. 

All  the  azoxyamides  obtained  exhibit  close  analogy  to  aromatic 
diazo-compounds.  In  slightly  alkaline  solution,  they  react  with 
(3-naphthol  to  give  the  corresponding  benzeneazonaphthols,  and 
they  also  react  in  alkaline  solution  with  pyrrole  and  its  derivatives, 
with  phenols,  with  ethyl  acetoacetate,  and  with  nitroethane.  With 
saturated  aqueous  potassium  hydroxide  solution,  the  39-bromo- 
azoxyamide  reacts  in  accordance  with  the  scheme  : 

C6H4Br*NO:N*CO*NH2  — >  C6H4Br:N0:N*C02H 

C6H4Br*NO:NH  C6H4Br-N:N-OH. 

Since  the  two  isomerides,  OINPh!N*C6H4*OH  and 

NPh:NO-C6H4-OH, 

yield  the  compound  NPhIN’OH  as  final  product  when  oxidised 
with  permanganate,  and  since  also  the  nitrosoamine  of  phenyl- 
carbamide,  NH2*CO'NPh*NO,  which  is  isomeric  with  phenylazoxy- 
carbonamide,  reacts  in  alkaline  solution  with  P-naphthol  like 
diazo-derivatives  and  azoxyamides.  giving  phenylazonaphthol,  the 
existence  of  the  two  isomerides  OINPhINH  and  NPh'NHIO  may 
be  assumed.  The  normal  diazotates  will  therefore  be  represented 
by  the  general  formulae  OINR!NH  and  NR1NHIO  (cf.  Angeli, 
A.,  1916,  i,  679),  and  the  behaviour  of  these  compounds  is  explained 
better  by  the  presence  of  conjugated  double  linkings  than  by 
Hantzsch’s  view  that  normal  and  iso-diazotates  are  spacial  isomerides 
of  the  formula,  NRIN’OH. 

Phenylazoxycarbonamide ,  OINPhIN’CO’NHg,  forms  long  needles, 
m.  p.  150°  (decomp.),  reddening  in  the  air,  and  exhibits  normal 
cryoscopic  behaviour  in  acetic  acid  solution. 

2  :  4t-Dibromophenylazocarbonamide ,  C6H3Br2*NIN,CO,NH2,  crys¬ 
tallises  in  long,  orange-yellow,  silky  needles,  m.  p.  194°. 

p-Bromophenylazocarbonamide ,  C6H4Br*N!N,CO,NH2,  forms  crys¬ 
tals,  m.  p.  175°  (decomp.). 

p -Bromophenylazoxycarbonamide,  C6H4Br*NO!N*CO*NH2,  crystal¬ 
lises  in  pale  yellow  needles,  m.  p.  201°  (decomp.). 

p -Nitrophenylazoxycarbonamidef  C7H604N4,  forms  pale  yellow 
needles,  m.  p.  203°  (decomp.),  and  readily  undergoes  change  owing 
to  the  presence  of  the  nitro-group,  which  tends  to  expel  the  less 
highly  negative  and  less  stable  azoxy -group.  With  fJ-naphthol  in 
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alkaline  solution,  the  amide  readily  reacts  with  formation  of  the 
deep  red  ^-nitrophenylazo-P-naphthol. 

Potassium  p- bromobenzeneazoxycarboxylate ,  C6H4BrtN0!N*C02K, 
is  a  yellow,  crystalline  compound,  but  could  not  be  obtained  pure, 
as  it  readily  undergoes  alteration.  T.  H.  P. 

Certain  Salts  with  para-,  ortho-,  and  meta-Quinonoid 
Structure.  III.  R.  Ciusa  and  G.  Rastelli  ( Gazzetta ,  1922, 
52,  ii,  121 — 125;  cf.  A.,  1920,  i,  256;  1921,  i,  63). — The  authors 
have  completed  the  optical  investigation  of  p-  and  o-nitrophenyl- 
hydrazones  and  the  corresponding  alkali  metal  salts. 

The  monosodium  salt  of  pyruvic  acid  p-nitrophenyUiydrazone , 
C02Na'CMeIN*NH-C6H4*N02,  forms  lustrous,  pale  yellow  scales; 
the  monopotassium  salt,  similar  scales ;  the  disodium  salt,  small, 
violet  crystals,  and  the  dipotassium  salt,  small,  violet  needles. 
All  these  salts  yield  the  original  hydrazone  on  hydrolysis. 

Pyruvic  acid  o-nitrophenylhydrazone  forms  yellow  needles,  m.  p. 
221°,  the  mono-sodium  and  potassium  salts  yellow  scales,  and  the 
di-sodium  and  potassium  salts  blue  crystals  with  metallic  lustre ; 
these  salts  also  give  the  original  hydrazone  when  hydrolysed. 

Solutions  of  these  quinone-nitronic  acids  are  moderately  stable, 
and  in  the  experimental  conditions  employed  obey  Beer’s  law 
sufficiently  well.  Spectrograph ic  examination  shows  that  the 
salification  is  accompanied  by  profound  structural  change ;  the 
benzenoid  form  of  benzaldehyde-jp-nitrophenylhydrazone  is  altered 
to  a  para-quinonoid  structure,  the  characteristic  band  at  2100, 
which  is  shown  by  ordinary  quinone,  becoming  evident.  Similarly, 
jDyruvic  acid  jp-nitrophenylhydrazone  and  its  monometallic  salts 
are  benzenoid,  and  its  dimetallic  salts  quinonoid,  in  character. 
The  o-nitrophenylhydrazones  exhibit  the  same  behaviour. 

T.  H.  P. 

Certain  Salts  with  para-,  ortho-,  and  meta-Quinonoid 
Structure.  IV.  It.  Ciusa  and  G.  Rastelli  ( Gazzetta ,  1922, 
52,  ii,  126 — 128;  cf.  preceding  abstract). — The  action  of  methyl 
iodide  on  the  potassium  salt  of  benzaldehyde-p-nitrophenylhydrazone 
yields,  not  a  quinonoid  methyl  ether  of  the  hydrazone,  but  benz- 
aldehyde-p-nitrophenylmethylhydrazone ,  CHPh!N*NMe*C0H4*NO2, 

which  separates  in  either  red  or  canary -yellow  crystals,  m.  p.  131°, 
yields  as-jp-nitrophenylmethylhydrazine  on  hydrolysis,  exhibits  an 
absorption  spectrum  similar  to  that  of  benzaldehyde-jp-nitrophenyl- 
hydrazone,  and  in  acetone  solution  gives  no  coloration  with  alkali. 

SLS-p-Nitrophenylmethyliiydrazinc,  NH2dNlMe*CGH4vN02,  forms 
yellowish-brown,  acicular  crystals  or  silky,  yellow  needles,  m.  p. 
156°,  reduces  Fehling’s  solution,  gives  a  silver  mirror  with  am- 
moniacal  silver  nitrate,  and  condenses  with  aldehydes  and  ketones 
to  the  corresponding  hydrazones.  This  constitution  was  suggested 
by  Charrier  (A.,  1915,  i,  905)  for  a  compound,  m.  p.  142°.  The 
hydrazine  forms  a  pier  ate,  NH2*NMe*C6H4*N02,  c6h3o7n3,  m.  p. 
131°  (decomp.),  and  with  ferric  chloride  solution  yields  a  small 
proportion  of  a  compound ,  m.  p.  145 — 146°,  which  is  possibly  the 
corresponding  tetrazone. 

VOL.  CXXII.  i. 
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Pyruvic  acid  as -p - nitrophenylmethylhydrazone  forms  both  red  and 
yellow  modifications,  m.  p.  153°.  T.  H.  P. 

Protein  Precipitants.  Alma  Hiller  and  Donald  D.  Van 
Slyke  (J.  Biol .  Chem .,  1922,  53,  253 — 267). — With  the  object  of 
ascertaining  the  extent  to  which  proteins  and  protein  products 
are  precipitated  by  different  protein  precipitants,  the  action  of  a 
number  of  these  substances  both  on  blood  and  Witte’s  peptone 
has  been  studied.  The  results  with  the  latter  substance  indicate 
that  tungstic  acid  and  picric  acid  precipitate  protein  intermediate 
products  relatively  completely  without  precipitating  the  amino- 
acids;  trichloroacetic  acid  removes  proteins  only,  nearly  all  the 
protein  products  passing  into  the  filtrate;  whilst  metaphosphoric 
acid,  colloidal  iron,  and  mercuric  chloride  occupy  an  intermediate 
position  with  regard  to  their  action  on  protein  products.  With 
blood,  all  the  substances  studied  removed  proteins  completely, 
and  all,  with  the  exception  of  alcohol,  allowed  similar  amounts 
of  amino-acids  to  pass  into  the  filtrates.  The  recovery  of  added 
mixed  monoamino-acids  was,  however,  incomplete  in  the  cases  of 
metaphosphoric  acid  and  alcohol.  E.  S. 

The  Colloidal  Behaviour  of  Serum  Globulin.  David  I. 
Hitchcock  (J.  Gen .  Physiol .,  1922,  5,  35 — 44). — -The  globulin  of 
ox  serum  behaves  stoicheiometrically  as  an  amphoteric  electrolyte, 
like  other  proteins  which  have  been  investigated,  such  as  gelatin. 
The  potential  differences  and  osmotic  pressures  across  membranes 
separating  acid  solutions  of  this  protein  from  water  are  largely  explic¬ 
able  by  Donnan’s  theory  of  membrane  equilibrium.  W.  0.  K. 

Effect  of  Acids  and  Alkalis  on  some  Chemical  and  Physical 
Properties  of  Haemoglobin.  G.  Qijagliariello  (Arch.  Sci . 
biol.,  1921,  2,  423 — 472;  Ber.  ges.  physiol .,  12,  82 — 83;  from 
Chem.  Zentr .,  1922,  iii,  52 — 53). — The  author  has  studied  the  effect 
of  lactic  acid,  hydrochloric  acid,  and  sodium  hydroxide  on  the 
surface  tension  of  protein  solutions,  and  in  particular  of  haemoglobin 
solutions,  by  stalagmometric  measurements.  The  effect  of  lactic 
acid  is  similar  to  that  of  hydrochloric  acid.  Both  acids  and  alkali 
exert  the  same  effect  on  haemoglobin  solutions  as  on  solutions  of 
other  proteins.  No  evidence  was  found  for  an  aggregation  of  the 
haemoglobin  molecule.  The  surface  tension,  like  the  solubility, 
osmotic  pressure,  viscosity,  and  swelling  power,  shows  a  minimum 
at  the  isoelectric  point,  all  these  properties  being  connected  with 
the  degree  of  dissociation  of  the  ampholyte.  The  free  ions  are 
hydrated  more  easily  than  the  molecules.  The  marked  depression 
of  the  surface  tension  at  the  isoelectric  point  appears  abnormal, 
since  the  less  stable  is  a  colloidal  solution  the  more  does  the  surface 
tension  approach  that  of  the  solvent.  The  lowering  in  concen¬ 
tration  consequent  on  molecular  aggregation  must  be  balanced  by 
increased  surface  activity.  G.  W.  R. 

Haemocyanin.  VI  and  VII.  The  Action  of  some  Gases  on 
Haemocyanin.  Ch.  Dh£r13  and  A.  Schneider  (J.  physiol,  path, 
gen.,  1922,  20,  1 — 13  ;  34 — 40).- — An  examination  of  the  action  of 
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hydrogen,  nitrogen,  carbon  dioxide,  carbon  monoxide,  nitric  oxide, 
methane,  acetylene,  and  ethylene  on  hsemocyanin.  The  oxy- 
haemocyanins  from  the  various  species  used  are  as  easily  and  rapidly 
reduced  by  treatment  with  an  inert  gas  at  15°  to  20°  as  by  a  vacuum 
at  40°.  Haemoeyanin  forms  with  nitric  oxide  a  crystallisable, 
green  pigment  which  is  less  unstable  than  oxyhaemocyanin.  Reduced 
haemocyanin  at  20°  does  not  form  coloured  compounds  with  methane, 
ethylene,  or  acetylene.  Chemical  Abstracts. 

Preparation  and  Analysis  of  Animal  Nucleic  Acid.  P.  A. 

Levene  (J.  Biol.  Chem.,  1922,  53,  441 — 447). — The  author’s  method 
(A.,  1921,  i,  821)  for  the  preparation  of  animal  nucleic  acid  has  been 
improved.  The  ground  glands  (10  lb.)  are  boiled  for  thirty-five 
minutes  with  5  litres  of  water  containing  250  grams  of  sodium 
hydroxide.  The  mixture  is  then  neutralised  with  acetic  acid, 
treated  with  a  colloidal  solution  (50  c.c.)  of  iron,  filtered,  and  left 
over-night.  Addition  of  a  double  volume  of  methyl  alcohol  con¬ 
taining  2%  of  hydrochloric  acid  precipitates  the  nucleic  acid.  The 
method  has  been  applied  to  thymus  gland,  spleen,  kidney,  pancreas, 
and  liver.  In  the  latter  case,  the  product  contains  considerable 
amounts  of  glycogen  and  must  be  further  purified.  Nucleic  acids 
from  the  above  organs  have  the  same  elementary  composition, 
which  corresponds  with  that  of  a  hexose  tetranucleotide.  Estim¬ 
ations  of  the  purine  bases  also  agree  with  the  tetranucleotide 
theory.  E.  S. 

Some  Properties  of  Dialysed  Gelatin.  Dorothy  Jordan 
Lloyd  (Biochem.  J.y  1922,  16,  530 — 540). — The  influence  of  hydro¬ 
chloric  acid,  sodium  hydroxide,  and  sodium  chloride  on  the  gelling 
power  of  gelatin  purified  by  dialysis  at  the  isoelectric  point  (cf. 
A.,  1920,  i,  452,  895)  has  been  followed.  For  comparative  pur¬ 
poses,  the  minimum  concentration  of  gelatin  necessary  to  produce 
a  gel  after  keeping  for  forty-eight  hours  at  15°  has  been  taken  as 
an  inverse  measure  of  the  gelling  power.  Under  these  conditions, 
pure  gelatin  requires  a  minimum  concentration  of  0-8%  to  form 
a  gel.  Hydrochloric  acid  decreases  the  gelling  power,  the  dimin¬ 
ution  passing  through  a  maximum  at  PK  2 — 3  and  again  beyond 
PH  0-7.  Sodium  hydroxide  slightly  decreases  the  gelling  power 
between  PH  10 — 12,  and  completely  prevents  gelation  above  Pu  12. 
Neutral  salts  diminish  the  influence  of  hydrogen  ions  on  gelling 
power ;  no  other  simple  relationship  between  sodium  chloride 
content  and  gelling  power  appears  to  exist. 

The  influence  of  hydrochloric  acid,  sodium  hydroxide,  and  sodium 
chloride  on  the  production  of  turbid  gels,  and  the  effect  of  tem¬ 
perature  on  the  optical  rotation  of  gelatin  have  also  been  studied. 
Finally,  the  theory  of  gelation  is  discussed.  E.  S. 

Thermal  Expansion  of  Gelatin  Gels.  Alan  Taffel  (T., 
1922,  121,  1971—1984). 

Saccharase.  E.  Canals  {Bull.  Soc.  chim .,  1922,  [iv],  31, 
921 — 928;  cf.  Tribot,  A.,  1909,  i,  73). — An  attempt  to  verify  the 
author’s  hypothesis  that  magnesium  behaves  as  a  catalytic  agent 
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with  regard  to  saccharase  in  a  manner  analogous  to  that  of  man¬ 
ganese  with  regard  to  oxydases.  Analysis  of  saccliarases  from 
various  sources  shows  that  all  specimens  contain  a  considerable 
proportion  of  magnesium  and  of  phosphoric  acid,  similar  results 
being  obtained  from  a  filtered  solution  made  from  each  specimen. 
Other  substances  found  in  the  ash  are  potassium,  sodium,  iron, 
aluminium,  calcium,  chlorine,  and  sulphur  (as  sulphate),  but  in 
some  cases  one  or  more  of  these  elements  are  missing  or  present  only 
in  traces.  The  magnesium  and  phosphate  content  when  examined 
quantitatively  shows  wide  variation.  H.  J.  E. 

A  Silver  Compound  of  Saccharase.  H.  von  Euler  and 
K.  Josephson  (Ber.,  1922,  55,  [JB],  2416 — 2420). — Previous  investi¬ 
gations  on  the  inactivation  of  saccharase  by  silver  salts  (Euler  and 
Svanberg,  A.,  1921,  i,  68,  202;  Euler  and  Myrback,  this  vol.,  i, 
693)  have  made  it  very  probable  that  a  compound  of  saccharase 
and  silver  is  formed;  such  a  product  has  now  been  isolated  in  a 
somewhat  impure  condition. 

A  saccharase  solution  is  concentrated  in  a  vacuum  until  it  is 
approximately  1%  and  treated  with  an  excess  of  silver  nitrate; 
after  some  hours,  the  solution  becomes  brown,  but  remains  clear. 
Addition  of  concentrated  alcohol  causes  the  separation  of  a  brown 
precipitate  which  can  be  readily  removed  by  centrifuging;  it  is 
purified  by  solution  in  water  and  re-precipitation  with  alcohol. 
It  contains  approximately  50%  of  carbohydrates,  which  are  derived 
mainly  from  the  original  yeast.  Analysis  of  the  product  gives 
silver  2*5%,  phosphorus  0-81%,  nitrogen  4-5%,  carbon  41*5%, 
hydrogen,  7-6%,  and  oxygen  43*1%.  It  is  remarkable  that  the 
atomic  ratio  of  phosphorus  to  silver  is  1  :  1.  This  is  in  agreement 
with  the  value  deduced  from  the  experiments  of  Euler  and  Myrback 
(loc.  cit.).  H.  W. 

The  Inactivation  of  Saccharase  by  Iodine.  H.  von  Euler 
and  Store  Landergren  ( Biochem .  Z .,  1922,  131,  386 — 389). — 
Addition  of  iodine  in  potassium  iodide  solution  to  two  different 
saccharase  preparations  of  different  activity  reduced  the  activity 
to  one-half.  Sodium  thiosulphate  cannot  reactivate  the  saccharase. 

H.  K. 

Effect  of  Filtration  on  Amylases.  Jean  Effront  ( Compt . 
rend.  soc.  Biol.,  1922,  86,  271 — 273;  from  Chem.  Zentr .,  1922,  iii, 
177 ;  cf.  this  vol.,  i,  184). — Ptyalin  retained  from  saliva  by 
filter-paper  cannot  be  removed  by  water  or  by  sugar  solution. 
It  is  removable,  however,  in  the  presence  of  sodium  chloride  or 
starch  paste.  This  absorption  increases  with  rise  of  temperature 
and  affects,  not  only  diastases,  but  also  inhibitory  substances 
accompanying  them.  Diastases  may  thus  be  purified  by  filtration, 
inactive  plant  juices  may  be  activated  by  filtration. 

G.  W.  R. 

Characteristic  Properties  of  Amylases  of  Different  Origin. 

Jean  Effront  (Compt.  rend.  soc.  Biol.,  1922,  86,  274 — 275 ;  from 
Cliem.  Zentr.,  1922,  iii,  177;  cf.  preceding  abstract). — Amylases 
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of  animal  origin,  from  bacteria,  and  from  seeds  are  readily  isolated 
by  maceration.  Amylases  from  green  plant  materials  are  isolated 
with  difficulty,  but  more  readily  in  the  presence  of  sodium  chloride 
or  starch  paste.  Animal  amylases,  and  amylases  from  germinated 
seeds  quickly  form  sugar  from  starch  grains,  72 — 74%  being  changed 
within  an  hour.  Amylases  from  resting  seeds  and  from  vegetative 
portions  of  plants  are  less  active.  The  optimum  temperature  for 
animal  and  bacterial  amylases  and  for  amylases  from  vegetative 
portions  of  plants  is  40°.  For  amylases  of  certain  germinated 
seeds,  the  optimum  temperature  is  60°.  Resistance  to  heat  and 
chemical  effects  (acids)  varies  with  origin.  C4.  W.  R. 

The  Asymmetric  Action  of  Emulsin  in  the  Benzaldehyde- 
cyanohydrin  Synthesis.  E.  Nordefeldt  (Biochem.  Z.,  1922, 
131,  390—410 ;  cf.  this  vol.,  i,  66). — The  author  has  made  a  detailed 
examination  of  the  most  favourable  conditions  for  the  formation 
of  optically  active  cyanohydrin  and  records  some  properties  of 
emulsin.  For  the  production  of  optically  active  cyanohydrin, 
emulsin  is  necessary.  With  small  quantities  of  emulsin,  there  is 
proportionality  between  the  rotation  attained  and  the  amount  of 
emulsin  present,  but  with  larger  quantities  the  rotation  rises  more 
slowly  than  would  be  expected.  The  d- cyanohydrin  is  labile  and 
its  rotation  falls  off  spontaneously.  This  velocity  of  autoracemis- 
ation  increases  with  rise  of  temperature  and  with  increasing  acidity 
within  the  range  Pn  3  to  6*5.  At  the  neutral  point  the  velocity  of 
racemisation  equals  the  velocity  of  formation  of  the  cyanohydrin 
and  the  product  is  inactive.  H.  K. 

Mechanism  of  Action  of  Oxidising  and  Reducing  Ferments. 

F.  Battelli  and  L.  Stern  (Arch,  internat.  Physiol .,  1921,  18, 
403 — 418;  Ber.  ges.  Physiol .,  1922,  11,  431 — 432;  from  Chew. 
Zentr.y  1922,  i,  1203 — 1204). — Ferments  are  divided  into  three 
groups,  according  to  the  behaviour  of  the  ions  of  water  to  the 
substrate,  namely  hydratases,  for  example,  the  ferment  concerned 
in  the  reversible  change  fumaric  acid  to  maleic  acid;  hydrolases 
producing  esterification  or  hydrolysis ;  and  oxydoreductases  in 
which  the  hydrogen  and  hydroxyl  ions  of  water  give  reduction  and 
oxidation  products  resj^ectively.  Catalase  is  regarded  as  an 
oxydoreductase.  G.  W.  R. 

The  Action  of  Poisons  on  Enzymic  Processes.  VII. 
Metal  Catalysis  and  Catalase  Action.  VIII.  The  Volumetric 
Method  for  the  Estimation  of  Catalase.  C.  G.  Santesson 
(Slcand.  Arch.  Physiol 1922,  47,  129—181,  191— 208).— VII.— The 
amount  of  catalyst  is  of  importance  when  the  material  acted  on  is 
constant ;  colloidal  metals  in  minute  amounts  are  often  ineffective. 
Frog  muscle  catalase  shows  similar  properties,  although  not  so  regu¬ 
larly  ;  the  effective  amount  of  catalase  may  be  of  the  order  0-06  mg. 
A  low  temperature  (0-6 — 0*9°)  markedly  decreases  the  evolution  of 
oxygen  caused  by  colloidal  silver ;  heating  the  solution  also  inhibits 
its  activity.  Muscle  catalase  is  similarly  affected.  The  effect  of 
a  series  of  ions  on  the  activity  of  colloidal  silver  and  muscle  catalase 
is  widely  different  in  the  twro  cases. 
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VIII. — A  criticism  of  the  methods  available  for  the  determination 
of  catalase  activity.  The  use  of  0-211%  (0-062A)  hydrogen  per¬ 
oxide  is  preferred.  Chemical  Abstracts. 

The  Anaerobic  and  Aerobic  Oxidation  of  Xanthine  and 
Hypoxanthine  by  Tissues  and  by  Milk.  E.  J.  Mori  an, 
C.  P.  Stewart,  and  F.  G.  Hopkins  [Proc.  Roy.  Soc..  1922,  [B\,  94, 
109 — 131). — Milk  and  certain  animal  tissues  contain  a  catalytic 
system  which  can  bring  about  the  rapid  oxidation  of  xanthine 
and  hypoxanthine  to  uric  acid  either  anaerobically  in  the  presence 
of  methylene-blue  (which  is  thereby  reduced),  or  aerobically  in  its 
absence.  The  action  of  the  enzyme  is  highly  specific  ;  thus,  neither 
guanine,  caffeine,  theobromine,  uracil,  thymine,  cytosine,  nor 
histidine  is  able  to  induce  the  reduction  of  methylene-blue  in 
milk.  Adenine  does  so  slowly,  but  this  is  due  to  the  presence  of 
adenase,  which  converts  the  adenine  into  hypoxanthine.  Under 
anaerobic  conditions  uric  acid  is  produced  at  the  same  rate  from 
both  xanthine  and  hypoxanthine ;  when  aerobic  conditions  prevail, 
however,  the  time  required  for  the  complete  conversion  of  hypo¬ 
xanthine  into  uric  acid  is  twice  that  necessary  in  the  case  of  xanthine. 
This  is  probably  due  to  the  fact  that  the  system  is  homogeneous  in 
the  former,  and  heterogeneous  in  the  latter,  case.  With  moderate 
concentrations  of  base  present  the  oxidation  proceeds  at  a  linear 
rate.  E.  S. 

Enzyme  Action.  XXIII.  Homo-  and  Hetero-lytic 
Enzymes.  Henry  E.  Armstrong  {Proc.  Roy.  Soc.,  1922,  [5], 
94,  132 — 133). — The  author  considers  that  the  conversion  of  xanth¬ 
ine  and  hypoxanthine  into  uric  acid  by  the  milk  enzyme  (cf.  pre¬ 
ceding  abstract)  is  a  hydrolytic  change.  The  action  of  the  enzyme 
differs  from  that  of  ordinary  hydrolytic  enzymes,  which  induce 
the  distribution  of  the  elements  of  water  between  two  sections  of 
a  single  molecule,  in  that  these  elements  are  distributed  between 
two  distinct  molecules.  It  is  suggested  that  the  terms  homo -  and 
hetero-lytic  be  used  to  distinguish  between  these  two  classes  of 
enzymes.  E.  S. 

Further  Experiments  on  the  Isolation  of  the  Antineuritic 
Vitamin.  Atherton  Seidell  (J.  Amer.  Chem.  Soc.,  1922,  44, 
2042 — 2051;  cf.  Seidell,  J.  Ind.  Eng.  Chem.,  1921,  13,  1111).— 
The  preparation  of  the  vitamin  solution  is  modified  in  that,  instead 
of  subjecting  fresh  yeast  to  autolysis  and  filtering  the  thick,  slimy 
liquid  thus  obtained,  the  yeast  is  treated  for  a  few  minutes  with 
boiling  water  and  the  mixture  is  then  centrifuged.  The  aqueous 
solution  thus  obtained  contains  a  greater  proportion  of  the  total 
vitamin  than  is  present  in  the  filtrate  from  autolysed  yeast,  and, 
in  addition,  is  free  from  adenine  and  other  products  of  the  autolytic 
decomposition.  The  vitamin  is  adsorbed  by  fuller's  earth  from  its 
acid  solution  (cf.  Seidell,  U.S.  Public  Health  Repts.,  1922,  37,  801), 
thus  giving  an  “  activated  solid  ”  which  is  extracted  with  barium 
hydroxide  solution  and  the  barium  eliminated  by  acidifying  with 
sulphuric  acid.  The  extract  is  subjected  to  precipitation  with 
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saturated  lead  acetate  solution  and  filtered.  The  filtrate  is  freed 
from  excess  of  lead  by  means  of  hydrogen  sulphide  and  concen¬ 
trated  by  distillation  under  diminished  pressure  (the  treatment 
with  lead  acetate  prevents  the  otherwise  excessive  foaming  during 
distillation).  The  residue  is  precipitated  successively  with  silver 
nitrate  and  ammoniacal  silver  nitrate.  Approximately  one-third 
of  the  solids  of  the  extract  is  precipitated  as  silver  compounds, 
and  these  contain  somewhat  more  than  one-half  of  the  antineuritic 
vitamin.  The  incomplete  precipitation  of  the  vitamin  base  is 
believed  to  be  due  to  the  considerable  solubility  of  its  silver 
compound. 

The  vitamin  fractions  are  found  to  be  quite  stable  both  in  solution 
and  in  the  dried  condition.  They  dialyse  almost  completely 
through  a  collodion  membrane  and  physiological  tests  show  that 
all  the  vitamin  is  in  the  diffusate,  thus  indicating  that  the  vitamin 
molecule  is  of  relatively  simple  constitution.  Using  nitrogen 
estimations  as  a  criterion  of  purity,  it  is  concluded  that  the  highly 
active  fractions  contain  vitamin  and  one  or  more  analogous  nitro¬ 
genous  bases,  and  that  these  cannot  be  advantageously  separated 
from  one  another  by  silver  precipitation.  H.  W. 

Condensation  Products  of  Arsphenamine  [Salvarsan]  with 
Aldehydes.  George  W.  Raiziss  and  A.  C.  Blatt  (J.  Amer. 
Chern .  Soc .,  1922,  44,  2023—2027). — A  series  of  compounds  of 
salvarsan  with  aldehydes  of  the  general  type, 

As2[C6H3(OH)-NH-CH(OH)*R]2, 

has  been  prepared  by  dissolving  3  :  3'-diamino-4  :  4'-dihydroxy- 
arsenobenzene  dihydrochloride  in  methyl  alcohol,  transformation 
of  the  latter  into  its  di- sodium  salt  by  the  addition  of  four  molecular 
proportions  of  aqueous  sodium  hydroxide  and  addition  of  slightly 
more  than  two  molecular  proportions  of  the  requisite  aldehyde. 
The  mixture  is  in  some  cases  agitated  mechanically  for  two  hours 
in  an  atmosphere  of  nitrogen,  in  others  heated  under  a  reflux 
condenser  for  a  similar  period.  The  product  is  precipitated  by 
neutralising  the  solution  with  hydrochloric  acid.  The  additive 
compounds  are  in  general  solids  which  vary  in  colour  from  yellow 
to  reddish-brown.  They  cannot  be  crystallised  readily  from  the 
customary  organic  media,  and  are  in  general  merely  washed  and 
dried  before  being  analysed. 

The  following  individual  substances  are  described  :  3  :  S'-Bis-o-a.- 
dikydroxybenzylamino- 4  :  4 ' -dihydroxyarsenobenzene, 

As2[C6n3(OH);NH*CH(OH)-C6H4*OH]2, 
m.  p.  182°,  and  the  corresponding  dihydrocMoride ,  an  orange- 
yellow  substance.  3  :  3'- Bis-a-hydroxy-'p-methoxybenzylaminoA  :  4 '• 
dihydroxyarsenobenzene,  a  yellow  powder  which  softens  at  80°  and 
decomposes  gradually  when  further  heated.  3  :  -Bis-p-oL-dihydroxy- 
m-methoxybenzylaminoA  :  4' -dihydroxyarsenobenzene,  from  salvarsan 
and  vanillin,  a  reddish-brown,  amorphous  solid,  m.  p.  175 — 176°. 
3  :  3' -Bishydroxymethylamino-4  :  4' -dihydroxyarsenobenzene  dihydro - 
chloride ,  As2[C6H3(OH)’NH*CH2*OH]2,2HC1,  from  salvarsan  and 
formaldehyde,  decomp.  185 — 190°.  3  :  3' -Bis-a-hydroxy-m-nitro- 


i.  1080 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


benzylaminoA  :  4' -dihydroxy arsenobenzene,  a  yellow  powder,  decomp. 
247 — 250°.  3  :  3' -Bis- ct-hydroxy -y-phenylallylamino -4  :  4' -dihydroxy- 
arsenobcnzcnc ,  As2[C6H3(OH)‘NH*CH(OH)*CH!CHPh]2,  from  sal- 
varsan  and  cinnamaldehyde,  a  yellow  powder,  decomp.  195 — 200°. 
Disodium  salvarsan  did  not  give  products  with  benz aldehyde  or 
p-chlorobenzaldehyde  which  wTere  sufficiently  pure  for  analysis. 

H.  W. 


A  Sulphonated  Naphthylarsinic  Acid.  A.  Elizabeth  Hill 
and  A.  K.  Balls  (J.  Amer.  Chem.  Soc.,  1922,  44,  2051 — 2054). — 
oc-Naphthylarsinie  acid,  creamy- white  needles,  m.  p.  197°,  is  pre¬ 
pared  conveniently  by  addition  of  a  diazotised  solution  of  a-naphthyl- 
amine  to  an  aqueous  solution  of  sodium  arsenite  and  decomposition 
of  the  diazonium  product  at  the  atmospheric  temperature.  It  is 
not  affected  by  dilute  or  concentrated  sulphuric  acid,  but  is  readily 
transformed  by  the  fuming  acid  (20%)  into  a  monosulphonic  acid , 
colourless,  somewhat  hygroscopic,  glistening  plates,  which  remains 
unchanged  below  250°  (three  potassium  salts  have  been  prepared). 
The  substance  is  oxidised  readily  by  alkaline  potassium  perman¬ 
ganate,  but  the  viscous,  yellow,  hygroscopic  liquid  which  is  thereby 
obtained  could  not  be  purified ;  it  is  shown,  however,  to  contain 
arsenic  and  sulphur  in  equal  atomic  proportion.  The  position  of 
the  sulphonic  group  in  the  naphthalene  molecule  has  not  been 
elucidated.  H.  W. 


p-Nitrophenylstibinic  Acid.  G.  Charrier  ( Gazzetta ,  1922, 
52,  ii,  16 — 18). — p -Nitrophenylstibinic  acid , 

[3(N02-C6H4*Sb02),2H20],3H20 

(cf.  Schmidt,  A.,  1920,  i,  901),  prepared  by  treating  antimony 
trichloride  with  p-nitrophenyldiazonium  chloride  and  subjecting  the 
additive  compound,  N02*06H4BN2*SbCl4,  thus  formed  (cf.  May,  T., 

1912,  101,  1037),  to  the  action  of  sodium  hydroxide  (cf.  Bort,  A., 

1913,  i,  115),  forms  an  amorphous,  chrome-yellow  powder  decom¬ 
posing,  without  melting,  at  about  300°.  T.  H.  P. 

Mercuriation  in  the  Aromatic  Series.  II.  Thymolmer- 
curiacetates  and  their  Derivatives.  Efisio  Mameli  and  Anna 
Mameli-Mannessier  ( Gazzetta ,  1922,  52,  ii,  1 — 16;  cf.  this  vol., 
i,  695). — By  treating  thymol  with  mercuric  acetate  under  various 
conditions,  the  authors  have  obtained,  besides  the  thymoldimer- 
curiacetate  already  known  (cf.  Dimroth,  A.,  1902,  i,  850;  Rupp, 
A.,  1917,  i,  670;  Paolini,  A.,  1921,  i,  902),  also  the  two  new  com¬ 
pounds,  thymol-2-  and  thymol-6-monomercuriacetates.  The  con¬ 
stitutions  of  these  compounds  are  shown  by  the  fact  that  they 
yield  respectively  an  internal  oxide  and  an  ordinary  oxide  when 
treated  in  alkaline  solution,  which  contains  the  corresponding 
hydroxides,  with  carbon  dioxide.  Confirmation  of  these  structures 
is  obtained  by  examining  the  behaviour  of  the  compounds  towards 
coupling  with  diazonium  salts,  Dimroth  ( loc .  cit.)  having  shown 
that  mercury  groups  in  the  ortho-position  to  a  phenolic  hydroxyl 
persist,  whereas  those  in  the  para-position  are  often  displaced  by 
the  azo-group.  With  thymol- 6  mercuriacetate,  not  only  is  this 
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displacement  observed,  but  a  second  azo-group  enters  in  the  ortho¬ 
position,  the  resulting  compound  being  2  :  6-bisbenzeneazothymol. 
The  action  of  mercuric  acetate  on  either  thymol-2-  or  thymol- 
6-mercuriacetate  yields  thymoldimercuriacetate,  which  is  the 
2  :  6-compound. 

Pr  OH 

Thymol-2-mercuriacetate ,  ^>Hg*OAc,  forms  a  lustrous, 

“Me 

crystalline,  white  powder,  m.  p.  147°  on  rapid  heating,  decompos¬ 
ing  at  182°.  It  gives  no  coloration  with  ferric  chloride,  behaves 
towards  sulphuric  acid  like  its  para-isomeride,  and  yields  a  black 
precipitate  with  ammonium  sulphide  in  a  few  minutes  and  with 
hydrogen  sulphide  onlv  when  hydrochloric  acid  is  present. 

Pr 


Thymol  -  6-mercuriacetate , 


Hg*OAc, 


forms 


small, 


lus- 


Me 

trous  crystals,  m.  p.  163°  (bath  initially  at  150°),  decomposing  at 
178 — 180°.  It  gives  no  coloration  with  ferric  chloride,  but  dis¬ 
solves  in  cold  concentrated  sulphuric  acid,  yielding  a  yellow  color¬ 
ation  changing  to  reddish-brown.  With  benzenediazonium  chloride, 
it  gives  (1)2:  6-bisbenzeneazothymol,  m.  p.  181°  (cf.  Mazzara  and 
Pozzetto,  A.,  1885,  893;  Auwers  and  Michaelis,  A.,  1914,  i,  744), 
and  (2)  a  small  proportion  of  a  cream-yellow  azo-compound,  which 
is  possibly  2-benzeneazothymol-6-mercuriacetate. 

Thymol-2 -mer  curichloride,  OH*C6H2MePr*HgCl,  has  m.  p.  144 — 
145°,  and  decomposes  at  about  160°.  The  6 -isomeride  crystal¬ 
lises  in  slender,  white  needles,  m.  p.  188°,  and  decomposes  at  195°. 

Pr 


Thymol-2  :  6 -dimer cur ichloride,  OH<^  \HgCl,  has  m.  p.  210 — 


HgCl  Me 

211°  (decomp.). 

Thymol-2 -mer car ibromide  forms  a  white,  crystalline  powder,  con¬ 
tracting  at  140°  and  reddening  and  subliming  at  180°.  The  sulphate, 
(0H,C6H2MePr*Hg)2S04,  is  obtained  as  an  amorphous,  white 
powder,  which  reddens,  without  melting,  at  220°.  The  nitrate 
forms  a  pale  pink  powder,  turning  violet  in  the  light,  m.  p.  148 — 


150°,  decomposing  at  155°. 


The  oxide ,  Pr 


forms 


a 


°\/Hg 

white  precipitate,  m.  p.  195°  (decomp.),  and  has  the  normal  mole¬ 
cular  weight  in  freezing  phenol. 

ThymolS -mer curibromide  is  a  white  compound,  m.  p.  149° 
(decomp.).  The  sulphate  forms  a  white,  amorphous  powder, 
decomposing,  without  melting,  at  235°,  and  dissolves  in  concen¬ 
trated  sulphuric  acid  to  a  yellow  solution ;  careful  addition  of 
ferrous  sulphate  solution  to  this  acid  solution  gives  a  wine-red 
ring  or,  on  shaking,  a  greenish-blue  coloration.  The  nitrate  is  a 
white,  pulverulent  substance  with  pale  pink  reflexion,  m.  p.  167° 
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(decomp.),  and  dissolves  in  concentrated  sulphuric  acid  to  a  straw- 
yellow  solution  which,  with  ferrous  sulphate  solution,  gives  a 
blood-red  ring  or,  on  agitation,  a  bluish- violet  or  intense  blue 

Pr_ 

0HO-Hg- 

Me 

powder,  blackens  at  180°,  decomposes  into  a  gummy  mass  at 
about  205°,  and  exhibits  normal  cryoscopic  behaviour  in  phenol 
solution.  The  hydroxide  is  a  white  compound,  m.  p.  190 — 195° 
(decomp.).  T.  H.  P. 


coloration.  The  oxide , 


O,  forms  a  white 


Mercuriation  in  the  Aromatic  Series.  III.  Mercuriated 
Derivatives  of  6-Iodothymol.  Efisio  Mameli  (Gazzetta,  1922, 
52,  ii,  18 — 23). — The  action  of  mercuric  acetate  on  6-iodothymol, 
which  has  only  one  free  ortho-position  with  respect  to  the  hydroxyl, 
readily  yields  the  monomercuri-derivative,  6-iodothymol-2-mercuri- 
Pr  OH  acetate  (annexed  formula),  from  which  the  corres¬ 

ponding  chloride  and  bromide  are  obtainable.  That 
dig*  0  Ac  the  mercuri -group  in  all  these  compounds  occupies 
I  Me  the  orth° -position  with  respect  to  the  hydroxyl  is 

'  shown  by  the  formation  of  an  internal  oxide  when  the 

iodothymolmercurihydroxide  is  treated  with  carbon  dioxide.  The 
action  of  iodine  in  presence  of  potassium  iodide  on  6-iodothymol-2- 
mercuriacetate  yields  a  product  identical  with  aristol;  this  result 
confirms  the  view  that  the  iodine  atom  in  a-ristol  occupies  the  para- 
position  with  respect  to  the  phenolic  or  quinonic  oxygen  and  that 
the  thymolic  groups  are  united  at  the  ortho-positions  to  this  oxygen, 
these  being  the  only  free  positions.  Compounds  showing  the  same 
behaviour  as  aristol  are  obtained  also  by  the  action  of  iodine  and 
potassium  iodide  on  thymol-2-  and  thymol- 6- mercuriacetates  (see 
preceding  abstract). 

§-Iodothymol-2-mercuriacetate  forms  white  crystals,  reddening  at 
170°,  m.  p.  175°  (decomp.),  yields  6-iodothymol  when  heated  with 
concentrated  hydrochloric  acid,  and  gives  with  concentrated 
sulphuric  acid  a  red  coloration  changing  to  green  and  later  to 
brown.  The  corresponding  chloride,  OH*C6HMePrI*HgCl,  forms 
white  crystals,  turning  yellow  at  119°,  m.  p.  122 — 124°  ;  the  bromide 
is  a  white  powder,  turning  yellow  at  102°,  m.  p.  105 — 108°.  The 

internal  oxide,  CnHMePrK^^  ^  ,  forms  crystals,  m.  p.  162 — 165° 

HgBr 

(decomp.),  and  exhibits  normal  cryoscopic  behaviour  in  phenol. 

T.  H.  P. 


Mercuriation  in  the  Aromatic  Series.  IV.  Dimercuriated 
Derivatives  of  Guaiacol.  Efisio  Mameli  (Gazzetta,  1922,  52, 
ii,  23 — 27). — The  action  of  mercuric  acetate  on  guaiacol  yields 
mono-  and  di- mercuriacetates  in  proportions  varying  with  the 
experimental  conditions ;  the  principal  product  obtained  in  alcoholic 
acetic  acid  solution  is  guaiacol-4  :  6-cLimercuriacetate.  The  posi¬ 
tions  of  the  two  Hg*OAc  groups  are  shown  by  the  fact  that  the 
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action  of  nitric  acid  on  this  compound  yields  4  :  6-dinitroguaiacol 
(cf.  Cousin,  A.,  1900,  i,  179). 

With  the  dimercuriacetate  and  the  corresponding  dichloride  and 
dinitrate,  the  acid  residue  united  to  the  mercury  is  replaced  with 
great  readiness.  For  instance,  replacement  by  hydroxyl  is  effected, 
not  only  by  sodium  hydroxide,  but  also  by  water  or  aqueous  alcohol. 

A  dimercuri- derivative  of  5-iodoacetylguaiacol  has  also  been 
prepared  and  is  being  investigated. 

OH_Hg-OAc 

Guaiacol- 4  :  6- dimercuriacetate ,  OMe<^  'N  ,  forms  white 


Hg*OAc 

crystals,  and  turns  yellow  and  then  red,  without  melting,  when 
heated ;  by  concentrated  sulphuric  acid  it  is  turned  first  green  and 
then  blue,  and  by  water  or  aqueous  alcohol  it  is  converted  into  a 
white,  infusible  compound  which  is  probably  guaiacolmonomercuri- 
acetate. 


OH  Hg-OAc 


Guaiacol- 4  :  Q- dimer  curihy  dr  oxide-3 -oxide ,  OMe 


/ — \ 


ob- 


0\/Hg 

tained  by  the  action  of  5%  sodium  hydroxide  solution  on  the 
dimercuriacetate,  forms  an  infusible,  heavy,  white  precipitate  and 
turns  brown  at  200 — 210°. 

Guaiacol- 4  :  6-dimercurichloride ,  OMe*C6H2(OH)(HgCl)2,  forms  a 
white,  crystalline  powder  and  begins  to  turn  brown,  without  melt¬ 
ing,  at  179 — 180°;  the  nitrate ,  0Me*C6H2(0H)(Hg*N03)2,  is  an 
infusible,  white,  crystalline  compound.  T.  H.  P. 


Mercuriation  in  the  Aromatic  Series.  V.  Binary  and 
Ternary  Systems  relating  to  Mercuriation.  E.  Mameli  and 
G.  Cocconi  ( Gazzetta ,  1922,  52,  ii,  113 — 120;  cf.  preceding 
abstracts). — To  explain  the  mechanism  of  mercuriation  in  deriv¬ 
atives  of  benzene,  it  has  been  suggested  that  the  first  phase  of  the 
reaction  consists  in  the  formation  of  an  unstable  intermediate 
compound  either  by  substitution  or  addition.  In  order  to  ascer¬ 
tain  if  this  is  really  the  case  in  the  mercuriation  of  phenol,  the 
authors  have  investigated  the  freezing-point  diagrams  of  the  four 
systems,  (1)  Ph-OH— Hg(OAc)2,  (2)  Ph-OH— CH3-C02H, 

(3)  CH3*C02H  Hg(OAc)2, 

and  (4)  the  ternary  system.  The  diagram  of  state  of  system  (1) 
exhibits  a  curve  corresponding  with  the  separation  of  phenol  and 
ceasing  at  the  concentration  50%  at  17°;  this  curve  indicates  the 
formation  of  no  product  of  combination.  System  (2)  yields  a 
complete  curve  which  shows  that  the  two  components  are  miscible 
in  the  liquid  condition  and  form  no  compound,  and  reveals  a  eutectic 
at  15*3°.  For  system  (3),  only  the  beginning  of  the  curve  corre¬ 
sponding  with  the  separation  of  acetic  acid  is  realisable.  The 
ternary  system  is  capable  of  development  only  for  solutions  rich 
in  phenol,  and  is  represented  by  a  series  of  isothermal  lines  which 
indicate  the  formation  of  no  additive  product  and  come  to  an  end 
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at  the  saturation  curve  of  mercuric  acetate  in  the  phenol-acetic 
acid  mixtures ;  this  curve,  separating  the  regions  of  saturated  and 
unsaturated  solutions,  was  confirmed  by  a  series  of  measurements 
of  solubility  at  15°.  No  ternary  eutectic  point  was  observed. 
Further,  the  system  aniline-mercuric  acetate,  within  the  limits  of 
solubility  of  mercuric  acetate  in  aniline,  gives  no  indication  of  the 
formation  of  an  additive  product.  T.  H.  P. 
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Physiological  Chemistry. 


The  Respiratory  Exchange  in  Fresh-water  Fish.  III. 
Gold  Fish.  John  Addyman  Gardner,  George  King,  and 
Edwin  Booth  Powers  (Biochem.  J.,  1922,  16,  523 — 529). — 
Measurements  were  made  with  the  apparatus  previously  described 
(A.,  1914,  i,  1149).  The  consumption  of  oxygen  was  roughly 
proportional  to  the  temperature.  Gold-fish  require  much  less 
oxygen  per  kilo,  than  trout,  and  appear  to  react  to  temperature 
over  a  wider  range.  The  respiratory  quotient  showed  unaccount¬ 
able  variations.  E.  S. 

Relation  between  Age  and  the  Concentrations  of  Protein 
Fractions  in  the  Blood  of  the  Calf  and  Cow.  Paul  E.  Howe 
(J.  Biol.  Cfiern .,  1922,  53,  479 — 494). — Estimations  of  the  proteins 
in  calves’  blood  from  birth  onwards  indicate  that  the  quantity 
and  composition  of  the  blood  proteins  are  dependent  on  the  diet 
during  the  first  four  to  six  weeks,  but  are  afterwards  independent 
of  this  factor.  E.  S. 

Nature  of  the  Reducing  Substance  in  Human  Blood. 

Evelyn  Ashley  Cooper  and  Hilda  Walker  ( Biochem .  J.,  1922, 
16,  455—459). — The  reducing  power  of  blood  is  only  occasionally 
increased  by  hydrolysis  (cf.  A.,  1921,  i,  698).  In  the  estimation 
of  dextrose  by  MacLean’s  method,  the  presence  of  chlorides, 
bromides,  iodides,  or  citrates  inhibits  the  reduction  of  the  copper 
carbonate ;  this  action  is  not  shown  by  sulphates  or  phosphates. 
Iodometric  methods  are  not  suitable  for  the  estimation  of  blood 
sugar.  Exercise  frequently  produces  a  considerable  increase  in 
the  concentration  of  sugar  in  the  blood.  E.  S. 

Isolation  of  the  Coagulating  Enzyme  from  Blood-serum. 

Max  Bleibtretj  (Pfluger’s  Archiv,  1922,  194,  318—322;  from 
Chem Zentr.,  1922,  iii,  179). — A  modification  of  an  earlier  method 
(Bleibtreu  and  Atzler,  A.,  1920,  i,  783).  Serum  casein  is  prepared 
by  the  addition  of  one  gram  of  casein  powder  to  100  c.c.  of  ox- 
serum  and  precipitation  by  acetic  acid.  The  precipitate  after 
separation  is  reduced  to  a  powder.  Ten  to  12-5  c.c.  of  0*2 — 0*25 
Ar- sodium  hydroxide  solution  are  added  to  10  grams  of  serum 
casein  in  50  c.c.  of  water.  After  addition  of  100  c.c.  of  water 
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and  neutralisation  with  A-hydrochloric  acid,  15  c.c.  of  a  diluted 
solution  of  “  Liq.  ferri  oxyd.  dialys.,”  2*5  c.c.  of  saturated  magnes¬ 
ium  sulphate  solution  and  half  the  volume  of  ethyl  alcohol  are 
added.  The  coagulating  enzyme  is  obtained  in  the  filtrate. 

G.  W.  R. 

Electrochemical  Study  of  the  Condition  of  Several  Elec¬ 
trolytes  in  the  Blood.  B.  S.  Neuhausen  and  E.  K.  Marshall, 

jun.  (J.  Biol.  Chem.,  1922,  53,  365 . -372). — Electrometric  methods 

have  been  used  to  estimate  the  concentrations  of  sodium,  chlorine, 
and  calcium  ions  in  blood.  The  results  indicate  that  sodium  and 
chlorine  are  not  bound  to  any  appreciable  extent,  but  are  present 
as  in  an  aqueous  solution  of  sodium  chloride  and  sodium  hydrogen 
carbonate  of  the  same  concentration.  About  80%  of  the  calcium, 
however,  is  in  the  non-ionised  form.  E.  S. 

The  Action  of  the  Phosphate-ion  on  Blood  and  Urinary 
Sugar.  H.  Elias  and  St.  Weiss  ( Wiener  Arch .  inn.  Med.,  1922, 
4,  29 — 58). — Intravenous  injections  of  hypertonic  solutions  of 
sodium  dihydrogen  phosphate  and  sodium  monohydrogen  phos¬ 
phate  usually  lower  the  sugar  content  of  the  blood  in  diabetic  and 
alimentary  hyperglyeaemia,  whilst  the  sugar  content  of  normal 
blood  is  unaltered ;  the  effect  is  accompanied  and  followed  by  a 
decreased  excretion  of  sugar  in  the  urine,  and  is  due  to  the  phos¬ 
phate-ion.  It  cannot  be  ascribed  to  a  decrease  in  the  phosphorus 
content  of  the  blood-serum,  to  the  formation  of  dextrose  diphos- 
phoric  acid  or  to  oxidative  glycolysis  in  the  blood ;  the  sugar  must 
be  removed  either  through  some  process  of  combustion  or  through 
the  storing  up  of  a  carbohydrate  or  carbohydrate  phosphoric  acid 
in  the  tissues.  Chemical  Abstracts. 

Effect  of  Ether  Anaesthesia  on  the  Acid-base  Balance  of  the 

Blood.  Donald  D.  Van  Slyke,  J.  Harold  Austin,  and  Glenn 
E.  Cullen  (J.  Biol.  Chem.,  1922,  53,  277 — 292). — During  ether 
anaesthesia,  the  blood  of  dogs  showed  an  increased  hydrogen-ion 
concentration,  a  decreased  alkaline  reserve,  and,  with  one  excep¬ 
tion,  an  increased  carbon  dioxide  tension.  A  true  acidosis  thus 
occurs,  due,  apparently,  either  to  the  introduction  of  acid  into  the 
blood  or  the  withdrawal  of  base  from  it.  The  latter  change  is  not 
a  secondary  effect  produced  to  balance  an  acapnia  (cf.  Henderson 
and  Haggard,  A.,  1918,  i,  201).  E.  S. 

Effects  of  Ether  Anaesthesia  alone  or  Preceded  by  Morphine 
on  the  Alkali  Metabolism  of  the  Dog.  R.  L.  Steiile,  W. 
Bourne,  and  H.  G.  Barbour  (J.  Biol.  Chem.,  1922,  53,  341 — 348). 
— During  ether  anaesthesia  the  blood  showed  an  increased  hydrogen- 
ion  concentration  and  a  decreased  alkali  reserve.  At  the  same 
time,  the  rate  of  excretion  of  sodium  and  potassium  was  lowered; 
this  was  probably  due  to  the  anuria  which  accompanies  ether 
anaesthesia,  for  the  total  excretion  of  sodium  and  potassium  during 
the  day  of  the  experiment  was  abnormally  high.  When  adminis¬ 
tration  of  morphine  preceded  the  ether  anaesthesia,  the  increase 
in  hydrogen-ion  concentration  was  much  less  marked,  whilst  there 
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was  practically  no  change  in  the  alkali  reserve.  There  was,  how¬ 
ever,  a  large  increase  in  the  rate  of  excretion  of  sodium  and  potassium. 

E.  S. 

Erythropoietic  Action  of  Germanium  Dioxide.  Frederick 
S.  Hammett,  Joseph  E.  Nowrey,  jun.,  and  John  H.  Muller 
(J.  Exptl.  Med .,  1922,  35,  173 — 180).— Germanium  dioxide  causes 
a  marked  and  sustained  rise  in  the  number  of  erythrocytes  in  blood 
which  ranged  from  1  to  nearly  5  millions.  The  size  of  the  dose 
did  not  seem  to  be  important.  The  effect  seems  to  be  quick  in 
making  its  appearance.  The  oxide  also  tends  to  increase  the 
coagulability  of  the  blood.  Chemical  Abstracts. 

Osmotic  Resistance  and  Phosphatides  of  the  Blood.  New 
Quantitative  Methods.  E.  Brinkman  (Arch.  Neerland.  Physiol 
1922,  6,  451 — 515). — The  author  discusses  in  detail  the  various 
factors  which  affect  the  osmotic  resistance  of  the  red  blood  cor¬ 
puscles.  It  is  shown  that  whereas  the  resistance  curves  obtained 
when  hypotonic  solutions  of  sodium  chloride  are  employed  for 
estimating  the  osmotic  resistance  of  the  corpuscles  show  a  gradual 
and  continuous  increase  in  haemolysis  with  decreasing  concentrations 
of  salt,  those  obtained  when  equilibrated  solutions  containng 
physiological  concentrations  of  calcium-  and  hydrogen-ions  are 
employed  consist  of  three  distinct  parts — a  small  fraction  repre¬ 
senting  the  old  and  least  resistant  corpuscles,  a  large  fraction 
(80%)  of  somewhat  greater  resistance,  and  a  small,  strongly  re¬ 
sistant  fraction  consisting  of  the  young  corpuscles.  That  con¬ 
tinuous  curves  result  when  the  former  method  is  employed  is  due 
to  an  increased  permeability  of  the  cell  which  results  from  the 
lyotropic  action  of  the  sodium  chloride  on  the  lipoids  which  con¬ 
stitute  the  cell  membrane.  Pure  solutions  of  sodium  chloride  are 
thus  unsuitable  for  estimating  the  osmotic  resistance  of  the  cells. 
Solutions  of  a  mixture  of  primary  and  secondary  phosphates  may, 
however,  be  employed.  Details  of  the  method  are  given,  and 
it  is  shown  that  it  gives  results  identical  with  those  obtained  with 
an  equilibrated  saline  solution.  The  effect  of  changes  in  the 
organism  of  the  ratio  phosphatides  :  cholesterol  has  been  studied 
and  the  haemolytic  action  of  phosphatides  and  its  inhibition  by 
cholesterol  demonstrated  (cf.  A.,  1920,  i,  782).  E.  S. 

Uric  Acid  Content  of  Blood  Corpuscles.  A.  Chauffard, 
P.  Brodin,  and  A.  Grigaut  ( Compt .  rend.  Soc.  Biol.,  1922,  86, 
31 — 32 ;  from  Chem.  Zentr .,  1922,  i,  1209). — The  uric  acid  content 
both  of  blood-serum  and  of  blood  corpuscles  is  twice  as  great  in 
gouty  conditions  as  in  normal  health.  In  the  former  case,  the 
uric  acid  content  of  the  corpuscles  bears  a  more  constant  relation¬ 
ship  to  the  uric  acid  content  of  the  serum  than  in  the  latter  case 
(cf.  Theis  and  Benedict,  this  vol.,  i,  82.)  G.  W.  E. 

The  Distribution  of  Chloride  between  Corpuscles  and 
Plasma  and  the  Influence  of  Carbon  Dioxide.  Z.  Dische 
(Biochem.  Z.,  1922,  131,  596 — 600). — Contrary  to  the  results  of 
van  Creveld  (this  vol.,  i,  287),  there  is  no  chloride  in  the  corpuscles 
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of  the  circulating  blood  of  normal  persons  or  in  the  corpuscles  of 
blood  which  has  lost  carbon  dioxide  through  exposure.  H.  K. 

Distribution  of  Sodium,  Potassium,  Calcium,  and  Mag¬ 
nesium  between  the  Corpuscles  and  Serum  of  Human  Blood. 

Benjamin  Kramer  and  Frederick  F.  Tisdall  ( J .  Biol.  Chem 
1922,  53,  241 — 252). — Analytical  results,  to  some  extent  collected 
from  previous  papers,  are  tabulated.  E.  S, 

Soap  and  Serum.  Adolf  Jariscii  [Klin.  Woch.,  1922,  1, 
71). — Sodium  soaps  undergo  hydrolysis  in  a  medium  having  a 
pH  less  than  8-5,  but  when  soap  is  added  to  blood-serum,  of  which 
the  pH  is  far  below  this  value,  the  liquid  remains  clear.  To  explain 
this  fact,  the  author  dialysed  serum  until  it  was  free  from  salt 
and  then  added  soap  to  one  portion  and  colloidal  fatty  acid  to  the 
other.  In  each  case  a  voluminous  precipitate  was  obtained  which 
had  all  the  physical  characteristics  of  euglobulin.  This  precipitate 
was  completely  soluble  in  a  0*012  A-solution  of  sodium  chloride, 
which  explains  the  fact  that  no  precipitate  is  obtained  with  normal 
serum.  Entirely  similar  precipitates  are  obtained  when  com¬ 
mercial  lecithin  or  alcoholic  extracts  of  tissue  are  added  to  dialysed 
serum.  In  every  case,  the  precipitate  soluble  in  sodium  chloride 
solution  appears  to  be  an  adsorption  compound  between  the  lipoid 
and  the  pseudoglobulin  of  the  serum.  Chemical  Abstracts. 

Blood  Enzymes.  II.  The  Influence  of  Temperature  on 
the  Action  of  the  Maltase  of  Dog’s  Serum.  Arthur  Comrton 
(Biochem.  J .,  1922,  16,  460 — 464). — The  maltase  present  in  dog’s 
blood  has  an  optimum  temperature  (55°)  which  shows  no  variation 
from  animal  to  animal;  this  is  probably  due  to  the  constancy  of 
the  hydrogen-ion  concentration  of  the  blood.  The  amount  of  this 
enzyme  present,  however,  varies  with  different  animals,  although 
it  remains  practically  constant  for  each  individual.  E.  S. 

Action  of  Nucleic  Acid  Injected  into  the  Organism. 
Immunisation  by  a  Single  Injection.  M.  Do  yon  (Arch, 
internal,  physiol .,  1921,  18,  307 — 312;  Ber.  ges.  Physiol .,  11,  436; 
from  Chem.  Zentr .,  1922,  i,  1206 — 1207 ;  cf.  this  vol.,  i,  82). — 
Nucleic  acid  inhibits  the  coagulation  of  blood  in  vitro  and  in  vivo, 
and  increases  the  secretion  of  antithrombin  similarly  to  peptone 
and  other  substances.  A  single  injection  in  dogs  confers  immunity 
against  the  anticoagulating  action  of  a  second  and  third  injection. 
Further  effects  of  injection  of  nucleic  acid  are  narcosis  and  lowering 
of  blood  pressure.  An  effective  anticoagulating  nucleoproteid  (anti¬ 
thrombin)  can  be  isolated  from  blood  rendered  incoagulable  by 
nucleic  acid.  G.  W.  R. 

The  Action  of  Various  Metallic  Salts  on  Haemolysis. 

Helen  A.  Purdy  and  L.  E.  Walbum  ( J .  Immunol .,  1922,  7,  35 — 
45). — The  significance  of  the  presence  of  small  quantities  of  metallic 
salts  on  the  haemolytic  action  of  saponin  on  horse  blood  corpuscles, 
of  staphylolysin  on  goat  blood  corpuscles  and  of  complement- 
amboceptor  on  sheep  blood  corpuscles  was  studied.  By  determin- 
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ing  the  minimal  dose  of  the  individual  salts  (in  molar  solution)  at 
which  their  action  is  demonstrable,  it  is  possible  to  obtain  a  com¬ 
parison  between  the  action  of  the  different  salts.  Whilst  some 
salts  exert  an  inciting  action  on  haemolysis,  others  exert  an  in- 
hibitive  one  (positive  and  negative  catalysis?);  some  show  an 
inciting  effect  at  one  concentration  and  an  inhibitive  one  at  another. 
The  anion  in  the  salts  seems  to  be  without  significance  as  regards 
their  action  in  either  favouring  or  inhibiting  haemolysis. 

Chemical  Abstracts. 

Haemolysis  by  Morphine  and  Homologues.  Heinrich 
Rhode  (Biochem.  Z.,  1922,  131,  560 — 569). — Corpuscles  washed 
with  isotonic  sodium  chloride  solution  are  haemolysed  by  the 
hydrochlorides  of  morphine  and  its  methyl,  ethyl,  and  benzyl  deriv¬ 
atives,  the  intensity  of  the  action  increasing  in  the  order  given. 
Bromides,  sulphates,  and  phosphates  of  these  alkaloids  are  weaker. 
Washing  the  corpuscles  with  sucrose  solution  instead  of  sodium 
chloride  solution  weakens  the  haemolytic  action  of  these  alkaloids 
and  reverses  the  relative  haemolytic  activities  of  morphine,  and 
methyl-  and  ethyl-morphine.  A  similar  reversal  is  observed  with 
ammonium  salts.  H.  K. 

The  Appearance  of  Digestive  Enzymes  during  Foetal  Life. 

C.  Porcher  and  A.  Tapernoux  (Compt.  rend.  JSoc.  Biol.,  1920, 
83,  619 — 620;  Expt.  Sta.  Record,  44,  865). — The  authors  report 
the  presence  of  trypsin,  pancreatic  amylase,  pancreatic  lipase, 
pepsin,  and  erepsin  in  the  digestive  tracts  of  three  calf  foetuses 
aged  seventy-five,  one  hundred,  and  one  hundred  and  eighty  days, 
respectively.  Chemical  Abstracts. 

The  Influence  of  Illumination  on  the  Metabolism  of  Carbo¬ 
hydrates.  Ludwig  Pincussen  (Klin.  Woch.,  1922,  1,  174). — 
A  general  illumination,  following  an  injection  of  adrenaline,  gives 
rise  to  an  increase  in  the  blood-sugar  concentration.  A  decrease 
in  the  blood-sugar  concentration  is  obtained  if  eosin  is  given  previ¬ 
ously  to  illumination.  Adrenaline  plus  eosin  plus  light  produces  an 
effect  that  is  the  resultant  of  the  two  activities  taken  separately, 
the  blood- sugar  concentration  being  only  slightly  increased.  The 
rate  of  oxidation  of  carbohydrates  and  allied  substances  is  in¬ 
creased,  in  vivo,  when  the  eosin-treated  subject  is  illuminated. 
This  is  proved  by  the  fact  that  when  diabetics  are  so  treated,  the 
blood-sugar  concentration  decreases,  the  excretion  of  sugar  into 
the  urine  decreases  or  disappears  entirely  and  the  acetone  sub¬ 
stances  also  largely  disappear  from  the  urine.  Hypophyseal 
diabetics,  with  a  large  volume  output  of  urine,  are  entirely  re¬ 
fractory  to  illumination.  The  blood-sugar  concentration  is  not 
changed  by  illumination  with  X-rays.  Chemical  Abstracts. 

Metabolism  of  Sulphur.  V.  Cysteine  as  an  Intermediary 
Product  in  the  Metabolism  of  Cystine.  Howard  B.  Lewis 
and  Daniel  A.  McGinty  [with  Lucie  E.  Root]  (J.  Biol.  Chem ., 
1922,  53,  349 — 356). — Phenylcarbamidocystine,  when  administered 
to  rabbits,  is  excreted  in  the  urine  as  phenylcarbamidocysteine. 
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Hence  the  first  stage  in  the  katabolism  of  cystine  is  probably 
conversion  into  cysteine  (cf.  this  vol.,  i,  487).  E.  S. 

Considerations  on  the  Solubility  of  the  Phosphatides. 

Guillermo  V.  Stuckert  (Anal.  Asoc.  Quim.  Argentina ,  1922, 
10,  115 — 132). — The  brains  of  oxen  were  fractionally  extracted  by 
various  solvents.  Not  only  are  the  solvent  powers  of  different 
liquids  mutually  affected,  but  the  solubility  of  constituents  is 
affected  by  the  order  in  which  the  material  is  treated  by  different 
solvents.  The  jjhosphatides  and  esterins  cannot  be  separated  in 
a  state  of  purity  by  the  use  of  neutral  solvents.  The  lecithins 
obtained  by  fractional  extraction  are  not  chemically  well-defined. 
Five  distinct  lecithin  fractions  are  distinguished.  Schemes  are 
given  showing  the  fractional  separation  of  different  constituents 
using  acetone,  ethyl  alcohol,  and  ether.  G.  W.  It. 

Chemistry  of  the  Lungs.  A  New  Phosphosulphatide. 

Ubaldo  Sammartino  (Biochem.  Z.,  1922, 131, 411 — 412  ;  cf.  A.,  1922, 
i,  296).- — From  an  alcoholic  extract  of  the  lipoids  of  the  lungs  a 
crystalline  phosphosulphatide  has  been  obtained  containing  phos¬ 
phorus,  sulphur,  and  nitrogen  in  the  ratio  1:1:2.  It  has  neither 
acid  nor  basic  properties.  H.  K. 

Formation  of  Bilirubin  in  Surviving  Spleen.  Z.  Ernst 
and  B.  Szappanyos  (Klin.  Woch.,  1922,  1,  614 — 615;  from  Chem . 
Zentr .,  1922,  i,  1118). — The  spleen  of  dogs,  surviving  after  death, 
forms  bile  pigments  when  irrigated  with  defibrinated  blood  con¬ 
taining  dissolved  haemoglobin.  The  pigment  formed  resembles 
bilirubin  and  the  amount  formed  is  about  seven  times  the  amount 
formed  by  the  liver  during  the  same  period.  G.  W.  R. 

Alkaligenesis.  II.  Ammonia  Production  in  Muscle. 

Olive  P.  Lee  and  S.  Tashtro  (Amer.  J .  Physiol .,  1922,  61,  244 — 
253;  from  Physiol.  Abstr.,  1922,  7,  344). — 1  Gram  of  resting  frog’s 
gastrocnemius  gives  off  3*83  X  10“7  grams  of  ammonia  in  fifteen 
minutes.  During  360  contractions,  it  produced  7-56  X  10“7  grams. 
Tetanised  and  injured  muscle  produces  none  owing  to  the  simul¬ 
taneous  production  of  volatile  acid.  Ammonia  held  by  tetanised 
muscle  is  released  on  recovery  :  in  injured  muscle  it  is  not.  Muscle 
gives  off  1  /14  as  much  as  nerve.  W.  O.  K. 

The  Degradation  of  Carbohydrates  in  Transversely 
Striated  Muscles.  II.  Fritz  Laquer  (Z.  Physiol.  Chem., 
14)22, 122,  26 — 45  ;  cf .  this  vol.,  i,  298. — The  rate  of  disappearance 
of  glycogen  and  of  formation  of  lactic  acid  by  frog  muscle  has  been 
further  studied  with  special  reference  to  the  season  of  the  year. 
It  has  also  been  observed  that  glycogen  is  converted  into  lactic 
acid  more  readily  than  dextrose,  and  that  destruction  of  the  cell 
structure  by  repeated  freezing  in  liquid  air  results  in  an  inability 
to  produce  lactic  acid  from  dextrose  whilst  there  is  no  decreased 
production  from  glycogen.  This  suggests  that  an  intermediate 
precursor  of  lactic  acid  is  a  more  reactive  form  of  dextrose,  which 
is  produced  directly  in  the  case  of  glycogen.  W.  O.  K. 
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Creatinine  and  Creatine  in  Muscle  Extracts.  III.  Con¬ 
cerning  the  Presence  of  Enzymes  in  Muscle  Tissue  which 
have  Creatine  and  Creatinine  as  their  Substrates.  Frederick 
S.  Hammett  (J.  Biol.  Chem .,  1922,  53,  323—337;  cf.  A.,  1921,  i, 
907). — The  conversion  of  creatine  into  creatinine  proceeds  three  to 
four  times  more  rapidly  in  muscle  extract  than  in  aqueous  solution. 
That  this  is  not  due  to  the  presence  of  an  enzyme  in  muscle  extract 
is  shown  by  the  fact  that  there  is  no  diminution  in  the  rate  in 
extracts  which  have  been  boiled,  and  only  a  slight  diminution  in 
those  which  have  been  centrifuged.  Moreover,  the  amount  of 
creatinine  formed  in  a  given  time  in  a  dialysed  extract  is  only 
slightly  greater  than  that  produced,  under  the  same  conditions,  in 
an  equal  volume  of  the  dialysate  (the  initial  concentrations  of 
creatine  and  creatinine  are  the  same,  owing  to  the  ease  with  which 
these  substances  dialyse).  The  increased  rate  of  conversion  of 
creatine  into  creatinine  is  apparently  due  to  the  colloids  present  in 
muscle  extract.  These  adsorb  creatinine  but  not  creatine.  Further, 
their  state  of  aggregation  undergoes  periodic  changes,  corresponding 
with  which  periodic  .changes  in  the  rate  of  formation  of  creatinine 
occur.  The  reaction  is  thus  catalysed  by  the  “  milieu  ”  provided 
by  living  tissue.  Such  types  of  catalysis  are  called  biocatalysts 
in  contradistinction  to  those  which  require  the  addition  of  a  foreign 
catalyst.  In  its  later  stages,  the  reaction  creatine  — >  creatinine  in 
muscle  extract  is  a  reaction  of  the  first  order.  E.  S. 

Cell  Penetration  by  Acids.  VI.  The  Chloroacetic  Acids. 

W.  J.  Crozier  (J.  Gen.  Physiol .,  1922,  5,  65—79). — The  rate  of 
penetration  of  the  tissue  of  Chromodoris  zebra  by  acid  varies  with 
the  concentration  and  strength  of  the  acid,  and  also  with  the  tem¬ 
perature.  From  measurements,  it  is  concluded  that  the  rate  of 
penetration  is  controlled  chiefly  by  the  rate  of  diffusion,  but  that 
chemical  factors  also  enter  in.  W.  0.  K. 

Classification  of  Aromatic  Odours  in  Sub-classes.  S. 

Oiima  (Arch.  Neerland.  Physiol .,  1922,  6,  567 — 590). — From  numer¬ 
ous  fatigue  experiments  the  author  concludes  that  the  aromatic 
class  in  Linne’s  classification  of  odours  must  continue  to  form  one 
class.  Three  sub-classes  may,  however,  be  distinguished,  namely, 
the  odour  of  benzaldehyde,  the  odour  of  camphor,  and  the  odour 
of  citral.  The  members  of  these  sub-classes,  together  with  transition 
members,  are  indicated.  E.  S. 

Analysis  of  Camel's  Colostrum.  Helen  L.  Fales  (J.  Biol. 
Ghent.,  1922,  53,  339). — The  following  results  were  obtained  :  fat 
7*4,  sugar  4*2,  casein  4*1,  albumin  0*5,  globulins,  etc.,  0*8,  ash  0*893, 
CaO  0*272,  MgO  0*025,  P205  0*318,  K20  0*164,  Na20  0*082,  Cl 
0*128%.  E.  S. 

Phosphate  Excretion  in  the  Urine  during  Water  Diuresis 
and  Purine  Diuresis.  Johannes  Bock  and  Potjl  Iversen 
(K.  Danske  Videnskab.  Selskab.  Biol.  Medd .,  1921,  3,  1 — 28). — In 
water  diuresis  of  rabbits,  there  is  no  connexion  between  the  amount 
of  phosphate  excreted  and  the  volume  of  the  urine.  Profuse  theo- 
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pliylline  diuresis  is  accompanied  by  an  increase  in  the  phosphate 
content  of  the  urine,  but  appears  not  to  be  connected  therewith ; 
the  phosphate  content  of  the  plasma  is  practically  unchanged  or 
reduced  after  administration  of  theophylline.  Thus  the  augmented 
excretion  of  phosphate  in  the  urine  is  not  dependent  either  on  an 
increased  concentration  of  phosphate  in  the  plasma  or  on  the  volume 
of  the  urine,  but  must  be  attributed  to  a  specific  action  of  theophyl¬ 
line  on  secretory  elements  of  the  kidney,  probably  other  than  those 
producing  the  diuresis.  Chemical  Abstracts. 

The  Action  of  Intravenous  Injections  of  Dextrose  and 
Gum  Arabic  Solution  on  Diuresis.  Karl  Cori  ( Wiener 
klin.  Woch.,  1921,  34,  169 — 171). — Hypertonic  dextrose  solution 
administered  intravenously  has  a  strong  diuretic  effect  on  dogs, 
similar  to  molar  diuresis.  Abundant  excretion  of  chloride -ion 
results,  accompanied  by  a  correspondingly  large  quantity  of  water. 
On  diets  containing  only  a  small  amount  of  chlorine,  less  chlorine 
is  excreted  and  diuresis  is  also  diminished.  After  twenty-four  hours 
the  increased  flow  of  chlorine  into  the  blood  from  the  tissues  can 
still  be  observed.  The  absorption  and  excretion  of  nitrates  adminis¬ 
tered  by  mouth  were  accelerated  by  the  effect  of  dextrose,  as  shown 
by  Stejskal.  In  man,  dextrose  solution  has  no  diuretic  effect,  as  the 
chlorine  adheres  more  closely  to  the  tissues.  Seven  per  cent,  gum 
arabic  solution  injected  intravenously  reduces  the  sugar  excretion 
of  the  diabetic.  Simultaneously,  the  amount  of  urine  decreases. 
In  dogs,  gum  arabic  solution  causes  a  diminished  excretion  of 
ingested  iodine  as  compared  with  control  animals.  The  gum 
solution  proves  of  weak  diuretic  effect  in  experiments  on  dogs 
and  there  is  no  increased  excretion  of  chlorine.  It  is  therefore  a 
question  of  water  diuresis  as  opposed  to  dextrose  diuresis. 

Chemical  Abstracts. 

The  Role  of  Hexamethylenetetramine  in  the  Production 
of  Hsematuria.  W.  A.  Bloedorn  and  J.  E.  Houghton  (J. 
Lab.  Clin.  Med.,  1922,  7,  514 — 533). — A  high  hydrogen-ion  concen¬ 
tration  of  urine  favours  the  elimination  of  formaldehyde  thereby 
and  appears  to  be  a  necessary  factor  in  the  production  of  hsematuria 
following  administration  of  hexamethylenetetramine ;  in  most 
cases,  administration  of  suitable  quantities  of  sodium  hydrogen 
carbonate  will  prevent  the  liberation  of  formaldehyde.  If  hexa¬ 
methylenetetramine  is  dependent  for  its  antiseptic  properties  on 
the  liberation  of  formaldehyde,  these  properties  can  never  be 
manifested  except  in  the  genito -urinary  tract. 

Chemical  Abstracts. 

The  Nature  of  Ehrlich’s  Diazo-reaction.  III.  Leo  Her¬ 
manns  (Z.*  physiol.  chem .,  1922,  122,  98 — 103;  cf.  A.,  1921,  i, 
531). — Aiter  coupling  with  dichlorobenzenediazonium  chloride,  a 
substance ,  C14H804N2C12,  dark  red,  irregular  prisms,  m.  p.  68 — 70°, 
has  been  isolated  from  the  urine  of  tuberculous  patients.  This 
indicates  that  the  substance  originally  present,  responsible  for  the 
diazo-reaction,  has  the  formula  C8H604.  It  has  phenolic  properties. 
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A  different  substance  appears  to  be  responsible  for  the  diazo¬ 
reaction  in  cases  of  typhus,  but  enough  could  not  be  isolated  for 
analysis. 

Dichlorobenzenediazonium  chloride  couples  with  benzoylhistidine 
to  yield  a  bisdiazobenzoylhistidine ,  C25H1503N7C14,  a  red  dye,  but 
this  is  not  analogous  to  that  obtained  from  urine.  W.  O.  K. 

Adrenaline  Hyperglycaemia.  Bros  a:\tlen  (Beut.  Arch .  kiln . 
Med.,  1921,  137,  299 — 310;  Ber.  ges.  Physiol .,  11,  510;  from 
Chem.  Zentr .,  1922,  i,  1252). — Subcutaneous  injection  of  1  mg.  of 
adrenaline  induces  an  increase  in  blood  sugar  of  about  0*058%  in 
healthy  individuals.  The  hyperglycaemia  begins  after  ten  minutes, 
reaches  a  maximum  after  one  hour,  and  passes  after  two  to  three 
hours  into  a  slight  hypoglycaemia.  In  diabetes  mellitus,  adrenaline 
hyperglycaemia  shows  no  simple  behaviour.  The  adrenaline  blood- 
sugar  curve  may  possibly  be  separable  into  a  pancreatogenous  and 
a  neurogenous  form.  G.  W.  R. 

Unsaturated  Alcohols  obtained  from  the  Fat  of  Ovarial- 
dermoid  Cysts.  Johann  Muck  (Z.  physiol .  chem .,  1922,  122, 
125 — 142). — Neither  cholesterol  nor  isocholesterol  is  present  in  the 
fat  of  ovarial- dermoid  cysts.  An  alcohol  present,  related  to 
cholestol  and  giving  similar  colour  reactions,  yields  a  bromo- 
derivative,  C1;lH20ORr4,  a  white,  sandy  powder,  m.  p.  150°  (decomp.). 
On  boiling  with  alcoholic  potassium  hydroxide  solution,  the  bromine 
is  removed  and  a  substance  formed  giving  the  colour  reactions 
of  a  cholestol  compound. 

By  reducing  the  mixed  alcohols,  no  definite  results  have  been 
obtained,  but  from  the  products  of  oxidation  there  has  been  isolated 
an  amorphous  monobasic  acid,  C19H3404,  apparently  formed  from 
the  cholestol  compound  (calcium  salt,  C38H6608Ca,2H20 ;  barium 
salt,  C38H  6608Ba,2H20 ;  silver  salt,  C19H3304Ag).  W.  O.  K. 

Amino-acid  Deficiency  Probably  the  Primary  Etiological 
Factor  in  Pellagra.  Joseph  Goldberger  and  W.  F.  Tanner 
( U .  8.  Public  Health  Rep.,  1922,  37,  462 — 486). — Details  are  given 
of  the  occurrence  of  pellagra  in  a  number  of  individuals  who  were 
known  to  be  receiving  diets  containing  adequate  supplies  of  mineral 
elements  and  of  the  known  vitamins.  By  eliminating  these  factors, 
the  author  concludes  that  pellagra  is  caused  by  a  deficiency  in  the 
diet  of  some  special  combination  or  combinations  of  amino-acids. 
A  large  amount  of  literature  leading  to  the  same  conclusion  is 
quoted.  Administration  of  cystine  alone  and  of  a  mixture  of 
cystine  and  tryptophan  appears  to  produce  some  improvement  in 
the  disease.  E.  S. 

Chlorine  Metabolism  in  Pulmonary  Tuberculosis.  Felix 
Boenheim  (Beitr.  Klin.  Tuberk.,  1921,  49,  233 — 238). — There 
appears  to  be  a  parallel  between  the  severity  of  pulmonary  tuber¬ 
culosis  and  hypochlorasmia ;  a  diminished  gastric  chlorine  secretion 
is  not  universal,  so  that  the  chlorine  of  the  blood  cannot  be  the 
decisive  factor  in  gastric  secretion.  Since  in  the  majority  of  cases 
gastric  secretion  is  diminished  early,  the  increased  chlorine  in  the 
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blood  is  excreted  by  the  kidneys,  resulting  in  a  condition  of  hypo- 
chlorsemia,  whilst  normal  or  increased  gastric  secretion  is  associated 
with  irritability  of  the  gastric  cells,  the  blood  chlorine  not  utilised 
by  the  gastric  glands  being  eliminated  by  the  kidneys.  Alter¬ 
natively,  the  hypochlorsemia  may  be  due  to  anchoring  of  the 
chlorine  in  tissue  depots.  There  is  experimental  evidence  that  in 
tuberculosis  there  is  a  dechlorination  and  resulting  chlorine 
starvation  of  the  tissues.  Chemical  Abstracts. 

Pharmacological  Examination  of  isoPropyl  Alcohol. 

D.  I.  Macht  (Arch.  int.  pharmacodynamic ,  1922,  26,  285 — 286). — 
fsoPropyl  alcohol  is  more  toxic  than  ethyl  alcohol  or  methyl  alcohol, 
and  less  toxic  than  n-propyl  alcohol.  Administration  by  the 
mouth  produces  narcosis,  in  larger  doses  general  ansesthesia,  and 
finally  coma  and  death.  Very  little  is  absorbed  by  inhalation, 
and  there  is  very  little  evidence  of  its  absorption  through  the  skin. 

Chemical  Abstracts. 

Mode  of  Oxidation  of  Fatty  Acids  with  Branched  Chains. 
II.  The  Fate  in  the  Body  of  Hydratropic,  Tropic,  Atrolactic, 
and  Atropic  Acids  together  with  Phenylacetaldehyde. 

Herbert  Davenport  Kay  and  Henry  Stanley  Raper  (Biochem. 
J,,  1922,  16,  465 — 474).— The  substances  were  administered  to 
dogs.  Tropic  and  atrolactic  acids  were  not  appreciably  attacked. 
Hydratropic  and  atropic  acids,  however,  were  both  oxidised,  the 
former  partly  (66%)  and  the  latter  completely.  The  unchanged 
hydratropic  acid  recovered  from  the  urine  contained  the  d-form 
in  excess.  It  is  concluded  that  the  first  stage  in  the  oxidation  of 
hydratropic  acid  is  its  conversion  into  atropic  acid.  This  is 
probably  further  oxidised  to  formylphenylacetic  acid  (cf.  A.,  1914, 
i,  1122),  which  is  then  completely  destroyed.  Dakin’s  observation 
that  phenylacetaldehyde  is  to  a  large  extent  oxidised  in  the  body 
has  been  confirmed.  E.  S. 

Fate  of  some  of  the  Phenylacetylated  Amino-acids  in  the 
Animal  Organism.  George  J.  Shiple  and  .Carl  P.  Sherwin 
(J.  Biol.  Ckem 1922,  53,  463 — 478). — The  phenylacetyl  group  is 
apparently  as  effective  as  the  benzoyl  group  in  protecting  amino - 
acids  from  oxidation  in  the  animal  organism.  Thus,  the  phenyl- 
acetyl  derivatives  of  glycine,  alanine,  leucine,  glutamic  acid,  glut¬ 
amine,  aspartic  acid,  and  ornithine  are  excreted  unchanged  in  the 
urine  after  administration  to  man,  dogs,  rabbits,  and  chickens 
(cf.  this  vol.,  i,  492 ;  Thierf elder  and  Sherwin,  A.,  1915,  i,  481,  750). 

Phenylacetyl -dd-alanine ,  feathery  clusters,  m.  p.  150 — 152°,  was 
prepared  by  the  action  of  phenylacetyl  chloride  on  alanine.  Phenyl - 
acetyl-dd-leucine ,  feathery  clusters,  m.  p.  133 — 134°,  was  similarly 
prepared  from  leucine.  E.  S. 

[Physiological]  Effect  of  Cyanamide.  Erich  Hesse  (Z.  Ges. 
exj).  Med.,  1922,  26,  337 — 351 ;  from  Ghcm.  Zentr.,  1922,  i,  1150). — 
Observations  on  the  effect  of  cyanamide,  previously  administered, 
in  modifying  the  physiological  action  of  certain  substances. 

G.  W.  R. 
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The  Action  of  the  Digestive  Juices  on  p-Benzyl-d-glucoside. 

A.  Richaud  (Compt.  rend.  soc.  biol 1922,  86,  770 — 772). — The 
author  incubated  the  macerated  mucous  membrane  of  the  dog 
with  (3-benzyl-d-glueoside  in  the  presence  of  two  preservatives 
(toluene  and  sodium  fluoride),  but  could  not  find  any  measurable 
trace  of  sugar  split  off  even  after  thirty-six  hours.  It  is  therefore 
concluded  that  the  substance  is  not  attacked  by  the  emulsin  of 
the  intestinal  tract  and  is  absorbed  into  the  circulation  unchanged. 

Chemical  Abstracts. 

The  Toxicity  of  (3-Benzylglucoside  obtained  by  Biochemical 
Synthesis.  A.  Richaud  [Compt.  rend.  Soc.  Biol.,  1922,  86,  649 — 
651). — The  author  attempted  to  overcome  the  relative  toxicity  of 
benzyl  benzoate  introduced  by  M&cht  as  an  antispasmodic  by 
substituting  for  it  (3-benzylglucoside, 

CH2Ph-0-CH-[CH(0H)]3-CH-CHt)-0H. 

1 - o - 1 

This  has  the  advantage  over  benzyl  benzoate  in  that  it  is  more 
soluble  in  water  and  is  less  irritating  to  the  tissues.  Administered 
subcutaneously,  the  toxic  dose  for  the  mouse  or  guinea-pig  is 
11- — 12  grams  per  kilo.  For  the  rabbit  the  toxic  intravenous  dose 
is  8 — 9  grams  per  kilo.  Chemical  Abstracts. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Growth-promoting  Factor  of  Lemon  Juice.  Bruno 
Leichtentritt  and  Margarete  Zielaskowski  (Biochem.  Z .,  1922, 
131,  499 — 512).— The  growth -promoting  factor  of  lemon  juice,  for 
bacteria,  has  been  submitted  to  a  variety  of  experimental  con¬ 
ditions.  Lemon  juice  heated  at  100c  in  acid  or  alkaline  solution 
is  practically  unaltered  in  its  growth -promoting  factor  for  bacteria. 
Even  hydrolysis  with  2%  hydrochloric  acid  is  without  influence, 
although  sodium  hydroxide  is  inimical.  Exposure  to  ultra-violet 
light  in  Rontgen  rays  is  without  action  whatever  the  reaction  of 
the  medium,  and  aeration  in  boiling  solution  is  also  without  action. 
Adsorbents  weaken  the  action  but  incompletely,  and  the  bacterial 
growth -promoting  principle  is  dialysable  independently  of  the 
reaction  of  the  medium.  H.  K. 

Growth-promoting  Factor  of  Lemon  Juice.  Bruno 
Leichtentritt  and  Margarete  Zielaskowski  (Biochem.  Z.,  1922, 
131,  513 — 524). — There  is  little  parallelism  between  the  effect  of 
external  conditions  and  reagents  on  the  bacterial  growth-promoting 
principle  and  the  antiscorbutic  factor  G  of  lemon  juice  as  tested  on 
guinea-pigs  and  children.  Lemon  juice  contains  an  antiscorbutic 
factor  C  and  a  factor  vrhich  promotes  growth  of  bacteria  and  of  ill- 
nourished  children.  This  latter  factor  is  termed  factor  or  vitamin -D. 
Further  experiments  are  necessary  to  determine  whether  D  is 
dentical  with  vitamin-B  or  not.  H.  K. 
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The  Presence  of  Nucleic  Acid  in  Bacteria,  A.  J.  Schaffer, 
Caspar  Folkoff,  and  S.  Bayne  Jones  {Bull.  Johns  Hopkins  Hosp ., 
1922,  33,  151). — A  nucleic  acid,  containing  guanine  and  phos¬ 
phorus,  half  of  which  is  easily  split  off  and  half  firmly  bound,  but 
no  pentose,  was  obtained  from  Bacillus  coli. 

Chemical  Abstracts. 

The  Elective  Action  of  Tellurium  Salts  on  Bacteria  of  the 
Colon-typhoid  Group.  G.  Joachimoglu  ( Z .  Urol.,  1922,  16, 
97 — 100). — Telluric  acid  in  concentrations  of  1  in  40,000  has  an 
elective  inhibitive  action  on  the  growth  of  Bacillus  coli  and  B. 
typhosus  in  cultures.  It  is  suggested  that  this  substance  be  used 
in  colon  bacillus  infections  of  the  urinary  tract. 

Chemical  Abstracts. 

The  Darkening  of  Carbohydrate  containing  Nutrient 
Media  by  Bacillus  mesentericus  var.  niger .  Anna  Muschel 
{Biochem.  Z .,  1922,  131,  570 — 590) .—Bacillus  mesentericus  var. 
niger  grows  on  agar  devoid  of  carbohydrates,  multivalent  alcohols, 
or  amino-acids  which  are  not  derivatives  of  benzene  without  color¬ 
ation  of  the  medium,  but  in  presence  of  sugars,  alcohols,  and  tyrosine 
with  darkening  of  the  media.  By  use  of  protein-free  media,  it  is 
shown  that  the  coloration  is  due  to  benzene  derivatives  related  to 
o-  and  p-dihydroxybenzenes  with  possible  condensation  with 
amino-acids.  H.  K. 

Production  of  Hydrogen  Peroxide  by  Bacteria.  James 
Walter  McLeod  and  John  Gordon  {Biochem.  J .,  1922,  16,  499 — 
506). — The  substance  inhibitory  to  its  own  growth  produced  by 
the  Pneumococcus  in  the  presence  of  an  abundant  supply  of  oxygen 
(cf.  Lancet ,  1921,  i,  900;  J.  Path .  Bad.,  1922,  25,  139)  is  hydrogen 
peroxide.  When  grown  on  a  medium  of  agar  and  heated  blood 
(4i  chocolate  agar  5’)  a  green  coloration  is  produced.  This  is  due 
to  the  action  of  the  hydrogen  peroxide  which  is  formed;  a  similar 
action  is  shown  by  certain  streptococci  which  also  produce  hydrogen 
peroxide.  Stimulation  of  the  growdh  of  the  Pneumococcus  by  fresh 
tissue  fluids  is  probably  due  to  the  presence  in  the  latter  of  catalase. 

E.  S. 

Chemical  Problems  in  the  Bacteriology  of  Tubercule 
Bacillus.  Esmond  R.  Long  ( Amer .  rev .  tubercul .,  1921,  5, 
705 — 714;  Ber.  ges.  Physiol .,  12,  299;  from  Chem.  Zentr .,  1922, 
iii,  173). — Experiments  with  different  strains  of  acid  stable  bacteria 
showed  that  alanine,  leucine,  and  histidine  can  each  serve  as  sole 
source  of  nitrogen  supply.  Tryptophan  and  phenylalanine  are  not 
utilised,  possibly  on  account  of  the  toxic  character  of  their  decom¬ 
position  products.  The  synthesis  of  carbohydrate  is  not  effected 
simply  with  the  carbon  of  amino-acids ;  a  further  source  of  carbon 
is  necessary,  preferably  glycerol.  Propionamide  and  ammonia  are 
utilised  by  all  bacteria  studied.  Creatinine  is  only  utilised  by 
certain  saprophytes.  Urea  is  not  attacked  by  tubercule  bacilli, 
frog  bacilli,  or  fish  bacilli.  G.  W.  R. 
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Influence  of  Hydrogen-ion  [Concentration]  on  the  Growth 
of  Azotobacter .  P.  L.  Gainey  and  H.  W.  Batchelor  ( Science , 
1922,  56,  49 — 50). — The  maximum  hydrogen-ion  concentration 
permitting  the  growth  of  Azotobacter  isolated  from  different  soils  is 
pn  5*9— 6*0.  It  was  found  that  as  the  hydrogen-ion  concentration 
of  the  soil  decreased,  growth  increased  until  pB  6T — 6*4  was  reached. 
The  optimum  reaction  for  the  fixation  of  nitrogen  appears  to  be 
very  closely  associated  with  that  for  growth.  The  total  quantity 
of  acid  produced  by  the  various  cultures  was  insignificant. 

A.  A.  E. 

The  Decomposition  of  Kaolin  by  Organisms.  W.  J. 

Vernadsky  (Compt.  rend.,  1922,  175,  450 — 452).- — Experiments 
carried  out  to  determine  whether  formation  of  hydrated  aluminium 
oxide  occurs  by  the  action  of  diatoms  on  naturally  occurring 
aluminium  silicates  showed  that  silicious  diatoms  developed  in  a 
medium  in  which  the  only  source  of  silica  was  clay,  whilst  no  action 
took  place  in  the  sterilised  control  experiment.  In  the  former 
case,  the  clay  was  found  to  contain  free  aluminium  hydroxide,  but 
none  was  detected  in  the  control.  The  author  suggests  that  this 
decomposition  may  play  a  considerable  part  in  natural  processes. 

H.  J.  E. 

Nitrification.  Koji  Miyake  and  S.  Soma  (J.  Biochem .  [Japan], 
1922,  1,  123 — 129). — Nitrification  as  a  whole  is  an  auto- catalytic 
unimolecular  chemical*  reaction  and  increase  of  nitric  acid  is  in 
accordance  with  the  expression  :  log  a;— log  (A— #)— K(t— tx).  The 
decrease  of  ammonia  compounds  in  the  soil  is  also  an  auto-catalytic 
reaction  following  the  expression  :  log  ( A  —  x)/log  (x  —  a)  = 
(A — a)Kt—Kx,  where  #=ammoniacal  nitrogen  at  the  end  of  time  t, 
and  A  and  a  denote  the  original  and  final  amounts  of  ammonia. 
K  and  Kx  are  constants.  Chemical  Abstracts. 

Urea  as  a  Nutrient  of  Yeasts  and  other  Plants.  Th. 

Bokorny  ( Allgem .  Brauer.  Hopfenztg.,  1922,  243 — 246 ;  from 
Chem.  Zentr.,  1922,  i,  1146;  cf.  A.,  1917,  i,  680).— In  a  comparison 
of  urea  and  hippuric  acid,  it  is  shown  that  the  former  is  an  ideal 
plant  nutrient  both  on  account  of  its  high  nitrogen  content  and 
also  because  it  liberates  carbon  dioxide.  Hippuric  acid  is  less 
satisfactory,  since  it  gives  benzoic  acid  and  glycine,  both  of  which 
are  poisonous  or  harmful  to  plant  life.  G.  W.  R. 

Lactic  Acid  Fermentation  of  Dextrose  by  Peptone.  Gott¬ 
fried  Schlatter  (Biochem.  Z.,  1922,  131,  362 — 381). — Dextrose 
is  converted  quantitatively  by  peptone  at  37°  into  inactive  lactic 
acid,  sodium  hydrogen  carbonate  being  used  as  buffer.  This  buffer 
substance  may  be  replaced  by  sodium  acetate,  but  not  by  phos¬ 
phate  mixtures,  owing  to  flocculation  of  the  peptone.  During  the 
fermentation,  amino -acids  appear  and  fermentation  ceases,  with 
flocculation  of  the  peptone.  Peptones  free  from  phosphates,  as, 
for  example,  Witte’s  peptone,  give  no  fermentation;  most  of  the 
observations  recorded  were  made  on  Siegfried  peptone.  The  solu- 
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tions  are  not  quite  sterile,  although  no  known  lactic  acid  forming 
bacteria  were  found.  H.  K. 


Peptone  Fermentation.  Emil  Baur  and  Eugen  Herzfeld 
(Biochem.  Z .,  1922,  131,  382 — 385). — The  authors  draw  an  analogy 
between  the  glycolytic  action  of  plant  and  animal  juices  and  the 
fermentation  of  dextrose  by  peptone,  as  revealed  by  their  own 
experiments  or  by  those  of  Schlatter  (previous  abstract).  Schlatter’s 
observations  are  considered  an  effective  reply  to  Bau’s  criticism 
(this  vol.,  i,  307)  of  their  own  experiments  in  fermentation  without 
yeast  (this  vol.,  i,  93).  H.  K. 

The  Oligodynamic  Effect  of  Silver.  IV.  R.  Doerr  and 
W.  Berger  ( Biochem .  Z.y  1922,  131,  351 — 361). — The  active  agent 
in  all  oligodynamic  effects  is  the  silver  ion.  Silver  surfaces  lose 
their  activity  by  treatment  with  potassium  cyanide,  and  water 
activated  by  silver  is  inactivated  by  potassium  cyanide.  The 
inactivation  is  due  to  conversion  of  the  deleterious  silver  ion  into 
Ag(CN)2  ions.  Carbon  dioxide  and  oxygen  are  each  more  potent 
than  air  in  developing  the  oligodynamic  action  of  silver  surfaces. 


The  Antiseptic  Properties  of  Cyanine  Dyes.  C.  H.  Brown¬ 
ing,  J.  B.  Cohen,  and  R.  Gulbransen  (Brit.  Med.  J.,  1922, 1, 514 — 
515 ;  cf.  this  vol.,  i,  612). — Certain  of  the  cyanine  dyes  are  extremely 
potent  antiseptics,  for  example,  sensitol  red  (annexed  formula) 

for  staphylococci  in  aqueous 
medium.  Selective  antiseptic 
action  as  between  staphylococcus 
and  Bacillus  coli  is  exhibited  to  a 
higher  degree  by  sensitol-red  (for 
example)  than  by  any  other  com¬ 
pound  hitherto  investigated,  the  ratios  of  the  sterilising  concentra¬ 
tions  probably  being  greater  than  2000  :  1.  Sensitol-green  is  the 
most  active  of  these  dyes  both  in  serum  and  aqueous  medium  for 
B.  coli.  Also,  in  the  case  of  B.  coli ,  the  antiseptic  action  in  serum 
is  more  intense  than  in  aqueous  medium.  A.  A.  E. 
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Energy  Changes  accompanying  the  Assimilation  of  Carbon 
Dioxide.  O.  Warburg  and  Erwin  Negelein  (Z.  physikal. 
Chem .,  1922,  102,  235 — 266). — Experiments  are  described  in  which 
the  green  alga,  Chlorella  vulgaris ,  has  been  subjected,  in  a  suitable 
environment,  to  the  light  from  a  metal  filament  lamp,  and  the  pro¬ 
portion  of  the  absorbed  energy  converted  into  chemical  energy 
deduced  by  measuring  the  volume  of  oxygen  liberated.  This 
change  occurs  according  to  the  equation  6C62+6H20==C6HJ206+ 
602 — 674000  cal.  Further  measurements  have  been  made  to 
ascertain  the  proportion  of  the  chemical  energy  which  is  converted 
into  heat.  J.  F.  S. 


Adsorption  of  Nutrients  and  Plant  Growth  in  Relation  to 
Hydrogen-ion  Concentration.  Olof  Arrhenius  (J.  Gen. 
Physiol 1922,  5,  81 — 88). — The  rates  of  growth  and  of  germin- 
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ation  and  of  the  adsorption  of  salts  vary  with  the  Pn  of  the  nutrient 
medium.  The  variation  is  particularly  marked  in  regard  to  absorp¬ 
tion.  The  greatest  absorption  of  anions  occurs  when  the  reaction 
is  acid.  W.  0.  K. 

Phosphorus  Nutrition  of  Plants.  M.  von  Wrangell  ( Landw . 
Jahrb .,  1922,  57,  1 — 78;  from  Chem.  Zentr .,  1922,  i,  1387). — From 
a  large  number  of  pot-culture  experiments  with  different  plants  it 
is  concluded  that  the  power  of  any  species  to  utilise  the  phos¬ 
phorus  of  relatively  insoluble  mineral  phosphates  varies  directly 
with  the  ratio  CaO  :  P205  in  its  ash.  In  the  following  series,  in 
which  the  CaO  :  P205  ratio  is  given  in  brackets,  phosphorus  util¬ 
isation  is  shown  in  increasing  degree  : — wheat  and  rye  (1*3),  barley 
and  oats  (P6),  maize  (3),  beans,  peas,  and  vetches  (about  7),  clovers 
(12),  rape  (23),  tobacco,  hemp,  and  mustard  (15),  buckwheat  (17). 
Acid  soil  reaction  favours  anion  absorption,  whilst  alkaline  reaction 
favours  kation  absorption  and  the  composition  of  the  plant  is 
thereby  affected.  Thus  oats  grown  with  acid  soil  reaction  gave  a 
ratio  CaO  :  P205,  06;  with  neutral  soil  reaction,  10*0.  The 
depressing  effect  of  calcium  ions  on  phosphorus  absorption  is 
postponed  in  the  case  of  plants  showing  high  calcium  absorption. 
Where  the  absorption  of  phosphoric  oxide  from  a  fertiliser  is  greater 
than  that  of  calcium  oxide,  the  growth  of  a  crop  results  in  an  excess 
of  calcium  oxide  in  the  soil  which  may  be  undesirable.  G.  W.  It. 

Plant  Chemistry.  IV.  Juncus  effususy  L.  Julius  Zellner 
( Monatsh .,  1922,  43,  120 — 123). — A  record  of  certain  analytical 
data  for  this  plant.  C.  K.  I. 

Estimation  and  Distribution  of  Chlorine  in  Plants.  J.  Jung 
(Sitzungsber.  Alcad .  Wiss .  Wien,  1920,  129,  297 — 340). — By  the 
use  of  either  (a)  0*5  gram  of  thallium  acetate  and  2  grams  of  glycerol 
in  7 ’5  grams  of  water,  or  (b)  0*1  gram  of  silver  nitrate  in  9*9  grams 
of  10%  ammonia  solution,  chlorine  was  detected  microchemically 
in  numerous  plants ;  it  is  absent  from  only  a  few  plants,  notably 
the  conifers.  It  occurs  only  as  chloride,  and  usually  increases 
in  amount  from  the  roots  to  the  leaves,  being  most  abundant  in 
succulent,  parenchymatous  tissues,  apparently  dissolved  in  the 
cell  sap.  It  is  usually  scarce  in  the  epidermis,  bundles,  hairs, 
flower  parts,  pollen,  woody  tissue,  and  chlorophyllous  mesophyll, 
and  abundant  in  fleshy  roots  and  rhizomes.  Plants  which  grow 
in  rich,  moist  soil  and  in  the  sea  are  richer  in  chlorine  than  those 
growing  in  sandy  soil,  heaths,  and  fresh  water.  Mosses,  ferns, 
epiphytes,  parasites,  and  saprophytes  contain  little  or  no  chlorine. 

Chemical  Abstracts. 

Relation  between  Manganese  Content  and  Proportion  of 
Ash  in  Young  and  Old  Leaves.  F.  Jadin  and  A.  Astruc 
(Bull.  Soc.  chim.,  1922,  31,  917 — 921). — A  study  of  the  comparative 
manganese  content  of  young  and  old  leaves  leads  to  the  conclusion 
that  the  figures  obtained  on  analysis  should  be  regarded  as  having 
only  a  relative  value.  The  quantity  of  manganese  in  relation  to 
the  fresh  material  is  less  in  the  case  of  young  leaves,  and  for  the 
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dry  material  a  similar  result  is  obtained  although  the  variations  are 
not  so  great.  In  relation  to  the  ash,  however,  the  variations  are 
in  the  inverse  sense,  although  several  exceptions  are  noted.  The 
authors  discuss  the  bearing  of  their  results  on  those  obtained  by 
Bertrand  and  Rosenblatt  (A.,  1921,  i,  759).  H.  J.  E. 

The  Occurrence  of  Cobalt  and  Nickel  in  Plants.  Gabriel 
Bertrand  and  M.  Mokragnatz  ( Gompt .  rend.,  1922,  175,  458 — 
460). — The  authors  have  developed  their  method  of  detecting  and 
estimating  traces  of  cobalt  and  nickel,  and  now  describe  its  applica¬ 
tion  to  the  examination  of  the  following  vegetables  :  carrot,  onion, 
potato,  spinach,  lettuce,  cress,  tomato,  apricots,  beans,  lentils, 
buckwheat,  wheat,  oats,  maize,  rice,  mushroom.  Nickel  was  found 
in  the  ash  in  each  case,  and,  with  the  exception  of  carrot  and  oats, 
cobalt  also.  It  is  pointed  out  that  these  two  negative  results  may 
be  reversed  in  working  with  larger  quantities  of  ash.  The  propor¬ 
tion  present  is  minute  :  that  of  cobalt  varies  from  less  than  0*005  mg. 
to  0*3  mg.  per  kilo,  of  the  fresh  substance,  whilst  in  the  case  of 
nickel  the  values  range  from  0*01  mg.  to  2*0  mg.  H.  J.  E. 

Anthochlor.  G.  Klein  (Sitzungsber.  Akad .  Wiss.  Wien , 
1920,  129,  341 — 394). — The  yellow  pigment  from  300  species 
of  flowers  was  examined;  of  these,  60  contained  anthochlor,  the 
rest  mostly  carrot  in.  Its  occasional  simultaneous  occurrence  with 
carotin,  flavone,  and  anthocyanin  was  proved,  and  its  close  relation 
to  anthocyanin  in  the  case  of  closely  related  plants  was  established. 
It  is  not  a  single  pigment,  but  a  group  of  closely  related  ones.  It 
is  a  glucoside.  Its  reactions  with  concentrated  mineral  acids, 
alkalis,  metallic  salts,  and  reducing  agents  are  discussed. 

Chemical  Abstracts. 

Synthesis  of  Vitamin-A  by  a  Marine  Diatom  (Nitzschia 
closterium,  W.  Sm.)  Growing  in  Pure  Culture.  Henry 
Lyster  Jameson,  Jack  Cecil  Drummond,  and  Katharine  Hope 
Coward  (Biochem.  J .,  1922,  16,  482 — 485). — The  marine  diatom, 
Nitzschia  closterium ,  is  able  to  synthesise  large  amounts  of  vitamin- A 
when  grown  in  Miquel’s  solution  or  in  sterilised  sea  water. 

E.  S. 

The  Constituents  of  the  Flowering  Tops  of  Artemisia 
afra ,  Jacq.  John  Augustus  Goodson  ( Biochem .  J.,  1922,  16, 
489—493). — THe  following  substances  have  been  isolated  :  camphor, 
a  wax-like  ester  which  was  probably  ceryl  cerotate,  tricontane, 
scopoletin,  and  quebrachitol.  The  camphor  had  fa]g -f-9’7°  and 
was  evidently  a  mixture  of  the  two  enantiomorphs.  No  com¬ 
pounds  were  found  which  could  be  regarded  as  related  to  santonin. 

E.  S. 

Chemical  Composition  of  Belladonna  Leaves.  A.  Goris 
and  A.  Larsonneau  (Bull.  Sci.  Pharmacol .,  1921,  28,  499 — 503; 
from  Gliem.  Zentr.,  1922,  i,  757). — Belladonna  leaves  are  extracted 
with  (dilute)  sulphuric  acid.  After  addition  of  excess  of  soda,  the, 
ethereal  extract  yields,  on  crystallisation,  at  first  hyoscyamine, 
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mixed  later  with  a  little  atropine.  From  the  residue  of  the  ethereal 
extract  a  volatile  oil  is  obtained  which  has  an  odour  like  that  of 
pyridine  and  contains  pyridine,  1-methylpyrroline,  and  1 -methyl- 
pyrrolidine.  The  aqueous  extract  yields  an  unidentified  1  :  4-di- 
amine  of  pleasant,  tobacco-like  odour.  G.  W.  R. 

Oils  and  Fats  from  the  Seeds  of  Indian  Forest  Trees. 

Madyar  Gopal  Rau  and  John  Lionel  Simonsen  ( Indian  Forest 
Records ,  1922,  9,  Part  III). — The  seeds  of  Chloroxylon  Sivietenia  yield 
16%  of  a  non-drying  oil  consisting  of  glycerides  of  stearic,  palmitic, 
myristic,  oleic,  and  linolenic  acids.  The  seeds  of  Calophyllum 
wightianum  yield  34%  of  an  oil  closely  resembling  that  obtained  from 
the  seeds  of  C.  inophyllum  and  containing  about  10%  of  resin  and 
glycerides  of  stearic,  palmitic,  oleic,  and  linolic  acids.  The  seeds  of 
Mimusops  elengi  yielded  16%  of  oil  consisting  of  glycerides  of  stearic, 
palmitic,  and  oleic  acids,  and  an  unidentified  saturated  acid  which 
was  possibly  behenic  acid.  The  seeds  of  Shorea  robusta  yield  16*4% 
of  a  fat  resembling  Borneo  tallow  and  consisting  of  glycerides  of 
stearic  and  oleic  acids.  Garcinia  cambogia  seeds  yield  31%  of  a 
fat  resembling  the  fats  from  other  species  of  Garcinia  which  should 
prove  an  excellent  edible  fat.  It  consists  of  glycerides  of  stearic 
and  oleic  acids.  H.  C.  R. 

Sand  Spur,  Cenchrus  tribuloides,  L.  Heber  W.  Youngken 
and  Charles  H.  La  Wall  (Amer.  J.  Pharm.,  1922,  94,  567 — 583). — 
The  mature  fruits  of  the  sand  spur,  Cenchrus  tribuloides ,  L.,  give 
the  following  results.  Moisture,  8*17%;  ash,  3-95%  (containing 
silica  10%) ;  water-soluble  extractives,  3*55%  (including  0*55%  of 
reducing  sugars,  the  remainder  being  of  mucilaginous  character) ; 
alcoholic  extractives,  3*17%,  mainly  chlorophyll,  and  resinous  and 
oily  constituents;  light  petroleum  extractives,  2%,  principally 
fat;  ethyl  ether  extractives,  3-3%,  having  acid  number  19*10, 
saponification  number  197,  and  iodine  number  60.  Alkaloids, 
glucosides,  and  toxic  or  irritating  substances  were  absent. 

G.  W.  R. 

Stearic  Acid  in  the  Latex  of  Ficus  fulva,  Reinw.  A.  J. 

UltIse  (Bull.  Jard.  bot.  Buitenzorg ,  1922,  [iii],  5,  105 — 106). — The 
latex  contains  large  quantities  of  a  wax,  which  on  hydrolysis 
yields  stearic  acid.  There  is  but  little  rubber  present.  Ficus 
elastica  latex  contains  much  smaller  quantities  of  a  different  wax. 

G.  B. 

Fluorine  in  Spanish  Grapes.  Martiniano  Leguigam6n 
Pondal  (Anal.  Asoc.  Quim.  Argentina ,  1922, 10,  57 — 73). — Fluorine 
is  found  to  be  a  normal  constituent  in  Spanish  grapes.  A  method 
is  described  for  its  detection,  using  the  etching  action  of  hydrogen 
fluoride  on  glass.  G.  W.  R. 

The  Influence  of  Light  on  the  Formation  of  Anthocyanin 
in  the  Scales  of  Lily  Bulbs  (Lilium  Candidum  and  L.  Mart- 
agon ).  Marcel  Mirande  (Compt.  rend.,  1922,  175,  496—498). — 
The  curve  of  pigmentation  has  been  traced  by  the  use  of  mono- 
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chromatic  filters,  and  shows  a  maximum  in  the  red,  a  minimum 
in  the  green,  and  a  more  important  maximum  in  the  indigo-blue 
region.  Rays  in  the  non-luminous  portion  of  the  spectrum  have 
no  action.  H.  J.  E. 

The  Changes  and  Movements  of  the  Saccharine  Materials 
in  Mercuriale  vivace  (Mercurialis  perennis,  L.)  in  the  Course 

of  its  Annual  Growth.  P.  Gillot  ( J .  Pharm.  Chim .,  1922, 
Tvii],  26,  250—258). — The  content  of  reducing  sugars  in  the  aerial 
portions  of  the  plant  does  not  vary  greatly  from  season  to  season. 
In  the  subterranean  parts,  the  reducing  sugar  is  greatest  in  quantity 
in  the  young  growing  portions.  In  the  older  organs,  rhizomes,  etc., 
it  attains  its  maximum  in  the  summer  and  a  minimum  at  the 
beginning  of  the  spring.  The  polysaccharides  in  the  aerial  parts 
of  the  plant  appear  to  consist  almost  entirely  of  sucrose,  and  the 
same  applies  to  the  underground  shoots.  The  rhizomes  and  roots 
give  extracts  which  remain  dextrorotatory  even  after  hydrolysis 
by  invertase,  and  the  presence  of  a  dextrorotatory  substance  in 
addition  to  sucrose  is  therefore  postulated.  The  proportions  of 
this  dextrorotatory  substance  appear  to  vary  with  the  season, 
existing  only  in  small  quantity  at  the  time  of  inflorescence.  It 
increases  in  quantity  to  a  maximum  in  August.  Considerable 
quantities  of  sucrose  were  isolated  from  the  rhizome  juices,  but 
attempts  to  isolate  the  dextrorotatory  principle  have  been  up  to 
the  present  unsuccessful.  G.  F.  M. 

Proteins  of  the  Lima  Bean,  Phaseolus  lunatus.  D.  B. 

Jones,  C.  E.  F.  Gersdorff,  C.  O.  Johns,  and  A.  J.  Finks  (J.  Biol. 
Chem .,  1922,  63,  231 — 240). — The  lima  bean  contains  21*17%  of 
protein  (N  X  6*25).  By  extraction  with  sodium  chloride  solution,  an 
a-  and  a  p -globulin  were  obtained  which  were  separated  by  fractional 
precipitation  with  ammonium  sulphate.  An  albumin  was  also 
isolated.  Analyses  by  Van  Slyke’s  method  gave  the  following 
values  for  basic  amino-acids  :  a-globulin — cystine  1*60,  arginine 
5*67,  histidine  3*71,  lysine  7*84%  ;  p-globulin — cystine  0*84,  arginine 
5*07,  histidine  2*62,  lysine  8*53%;  albumin — cystine  1*07,  arginine 
5*74,  histidine  2*54,  lysine  5*97%.  Positive  tests  were  obtained  for 
tryptophan  in  each  case.  The  proteins  of  the  lima  bean  are,  in 
general,  similar  to  those  of  other  beans  of  the  genus  Phaseolus 
(cf.  this  vol.,  i,  504).  E.  S. 

Swedish  Pines  and  Spruces.  H.  E.  Waklberg  (Svens Jc 
Pappers-Tidning ,  1922;  Papier fabr.,  1922,  20,  1097 — 1100,  1133 — 
1137,  1178 — 1181). — The  test- stems  were  cut  up  systematically 
and  sample  disks  taken  from  definite  points,  these  disks  being 
further  subdivided  into  numbered  sectors.  Estimations  of  moisture, 
apparent  specific  gravity,  ash,  resin,  and  cellulose  were  made  in 
order  to  establish  any  regular  variations  in  different  portions  of 
the  tree.  The  most  variable  function  is  the  apparent  specific 
gravity ;  generally  the  wood  having  the  narrowest  annual  rings  had 
the  highest  density.  The  ratio  of  the  apparent  specific  gravity  of 
the  autumn  wTood  to  that  of  the  spring  wood  had  an  average  value 
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of  1*92  throughout  the  tree,  in  spite  of  considerable  variations  in 
the  absolute  values  for  the  different  annual  rings.  Comparing  the 
weather  records  for  various  years  with  the  corresponding  annual 
rings,  it  appeared  that  a  wet,  cold  season  tended  to  give  rise  to 
wood  of  low  density.  The  apparent  specific  gravities  of  the  freshly 
felled  wood  and  of  the  seasoned  wood  were  compared;  shrinkages 
of  6*5  to  1T6%  in  volume  were  recorded  during  the  transition 
from  the  growing  tree  to  the  air-dry  condition.  Cellulose  and 
resin  tended  to  vary  inversely  but  generally  without  regular  laws ; 
the  principal  variation  in  this  respect  was  a  tendency  for  the 
cellulose  to  decrease  and  the  resin  to  increase  from  the  outer  layers 
towards  the  heart.  The  resin  appears  to  have  reached  a  constant 
condition  of  solubility  within  ten  days  after  felling  [cf.  J .  Soc. 
Chem.  Ind .,  1922,  805a].  J.  F.  B. 

The  Chemical  Constituents  of  Green  Plants.  XX.  The 
Acids  of  the  Cherry  ( Prunus  avium).  Hartwig  Franzen  and 
Fritz  Helwert  (Z.  physiol,  chem.,  1922,  122,  46 — 85). — Malic 
acid  is  much  the  most  important  acid  of  the  cherry.  There  are 
present  also  traces  of  oxalic  acid,  and  small  quantities  of  succinic 
acid,  citric  acid,  lactic  acid,  and  of  unsaturated  acids. 

W.  0.  K. 

Mafurra  Tallow,  a  Product  of  the  Nuts  of  Trichilia  emetica . 

M.  Rindl  ( South  African  J.  Ind.,  1922,  5,  415 — 423). — Both  the 
husk  and  the  kernei  of  Mafurra  nuts  from  Portuguese  East  Africa 
furnish  a  solid  fat,  whilst  an  oil  is  obtained  from  the  aril.  The 
aril  oil  has  the  following  characters  :  #5°  0*931,  acid  value  (as  oleic 
acid)  8*9%,  saponification  value  202-5,  iodine  value  66,  saponific¬ 
ation  value  of  acetylated  oil  235.  The  oil  congeals  if  kept  for  some 
time  at  about  5°.  The  constants  of  the  solid  fat  obtained  from 
different  sources  vary  so  widely  that  it  is  certain  that  all  the  com¬ 
mercial  material  is  not  derived  from  the  same  species  of  Trichilia. 
The  kernal  usually  contains  about  60%  of  fat,  and  the  husk  25 — 
35%.  It  has  a  high  m.  p.,  ranging  usually  from  35 — 45°,  and 
yields  7 — >8%  of  its  weight  of  glycerol  on  saponification.  It  has  a 
notably  high  acid  value  (40 — 50).  G.  F.  M. 

The  Phytin  Content  of  Foods.  E.  Arbenz  (Mitt.  Lebensm. 
Hyg.,  1922,  13,  45 — 52). — Finely  pulverised  foods  (vegetables  and 
fruits  dried  first  at  36°)  were  extracted  with  0-6%  hydrochloric 
acid,  the  phytin  being  estimated  in  the  extracts  by  an  adaptation 
of  the  method  of  Huebner  and  Stadler  (Biochem.  Z.,  1914,  64, 
422).  The  percentages  of  phytin  (as  anhydrous  phytic  acid)  in 
fresh  and  dried  fruits,  respectively,  were  :  Rice  bran,  3*801,  4-232; 
rice  flour,  0*192,  0*216;  wheat  bran,  4*641,  5*073;  whole- wheat 
flour,  0*498,  0*572;  white  flour,  0*184,  0*208;  maize  flour,  0*764, 
0*857;  lentils,  0-292,  0-326;  peas,  0-498,  0-561;  oat  flour,  0*460, 
0*506;  cocoa,  2*110,  2*230.  Phytin  was  not  found  in  carrots, 
turnips,  cauliflower,  Brussels  sprouts,  kale,  spinach,  asparagus, 
apples,  peaches,  or  figs.  Chemical  Abstracts. 
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Effect  of  Silicic  Acid  on  Crop  Production  in  the  Presence 
of  Insufficient  Amounts  of  Phosphoric  Acid.  O.  Lemmer- 
mann  and  H.  Wiessmann  (Z.  Pjlanz.  Dung.,  [A],  1922,  1,  185 — 
255). — Working  with  sand  cultures  of  gramineous,  leguminous,  and 
cruciferous  plants,  increases  in  yield  were  obtained  by  the  use  of 
colloidal  silicic  acid,  particularly  in  the  presence  of  insufficient 
phosphoric  acid.  In  experiments  with  natural  soils,  similar  results 
were  obtained.  With  shortage  of  nitrogen  or  potassium,  the  effect  of 
silicon  is  much  less.  The  increases  appear  to  be  due  to  the  direct 
action  of  silicic  acid  on  plant  growth.  Silicon  compounds,  other 
than  colloidal  silicic  acid,  gave  insignificant  or  negative  results. 

G.  W.  R. 

The  Growth  of  Maize  as  Affected  by  Iron  and  Aluminium 
Salts.  Chas.  H.  Arndt  ( Amer .  J.  Bot.,  1922,  9,  47 — 71). — 
The  availability  of  iron  in  ferric  phosphate  depends  largely  on  the 
composition  of  the  nutrient  solution,  the  requisite  quantity  of  ferric 
phosphate  varying  from  7  mg.  per  litre  in  one  case  to  more  than 
35  mg.  in  another.  O-OOObiV-Ferrous  sulphate  gave  optimum 
growth  in  one  case  and  the  addition  of  ferric  nitrate  produced  a 
precipitate  from  which  the  plant  could  not  obtain  sufficient  iron 
from  a  0*001  Absolution.  Sulphuric,  nitric,  and  hydrochloric  acids 
are  approximately  equal  in  toxicity  when  added  to  the  nutrient 
solutions  in  low  concentrations ;  at  higher  concentrations,  sulphuric 
acid  depressed  the  growth  of  tops  more  than  the  others,  but  was 
more  favourable  to  root  development.  Sand  cultures  required 
much  more  acid  than  water  cultures  to  produce  the  same  results. 
The  toxicity  of  ferrous  sulphate  showed  no  relation  to  the  initial 
hydrogen-ion  concentration.  Aluminium  salts  produced  approxi¬ 
mately  the  same  depression  in  growth  as  a  solution  of  ferrous 
sulphate  of  the  same  normality.  Chemical  Abstracts. 

Characteristic  Proteins  in  High-  and  Low-protein  Maize. 

M.  F.  Sho Walter  and  R.  H.  Carr  (J.  Amer.  Chem .  Soc .,  1922,  44, 
2019 — 2023). — The  relative  abundance  of  the  different  proteins  in 
maize  and  the  contents  of  mono-  and  di-amino- acids  have  been 
studied. 

A  considerably  larger  part  of  the  protein  is  present  as  zein  and 
globulins  in  high-nitrogen  than  in  low-nitrogen  maize ;  the  zein 
and  globulins  have  been  formed  at  the  expense  of  the  amides, 
albumin,  and  glutein.  The  embryo  constitutes  about  15%  of  the 
total  weight  of  high  nitrogen  maize  grain,  whereas  dent  maize 
of  the  usual  composition  has  only  about  11%  of  embryo.  Zein 
appears  to  be  the  protein  which  is  present  in  most  variable  amount, 
averaging  50*28%  in  high-nitrogen  and  only  31*85%  in  low-nitrogen 
maize.  The  protein  of  high-nitrogen  “  popcorn  ”  is  particularly 
rich  in  zein,  averaging  57*24%.  The  total  nitrogen  content  appears 
to  determine  the  amounts  of  the  various  proteins. 

The  amino-nitrogen  in  the  filtrate  from  the  bases  is  found  to 
be  higher  in  the  high-nitrogen  maize  than  in  that  of  low  nitrogen 
content.  The  di-amino  acids  constitute  approximately  twice  as 
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great  a  percentage  of  the  total  nitrogen  in  high-nitrogen  as  in  low- 
nitrogen  maize.  H.  W. 


Water-soluble  Constituents  of  the  Alfalfa  Plant  [Lucerne]. 

Tiiqmas  B.  Osborne,  Alfred  J.  Wakeman,  and  Charles  S. 
Leavenworth  (J.  Biol .  Chem .,  1922,  53,  411—429). — The  investi¬ 
gation  of  the  press- juice  previously  obtained  (this  vol.,  i,  99)  has 
been  continued.  After  removal  of  the  colloid  obtained  by  addition 
of  20%  of  alcohol,  a  second  precipitate  may  be  obtained  by  raising 
the  alcohol  content  of  the  filtrate  to  53%.  This  precipitate  con¬ 
tains  8%  of  the  original  nitrogen,  which  is  probably  present  as 
protein.  The  distribution  of  nitrogen,  both  before  and  after 
hydrolysis,  has  been  determined  in  the  two  precipitates  and  also 
in  the  filtrate,  and  analyses  have  been  made  of  the  inorganic  con¬ 
stituents  of  the  three  fractions.  The  filtrate  appears  to  be  suitable 
for  investigating  the  water-soluble  constituents  of  the  juice;  the 
present  paper  records  preliminary  experiments  in  this  direction. 


E.  S. 


Comber’s  Reaction  for  Acidity  of  Soils.  J.  Hu  dig  and 

C.  W.  G.  Hetterschij  {Chem.  Weekblad,  1922,  19,  366 — 367). — 
The  colour  given  by  the  reagent,  an  alcoholic  solution  of  potassium 
thiocyanate,  cannot  be  taken  as  a  quantitative  indication  of  acidity 
for  sandy  humus-bearing  soils,  since  it  does  not  indicate  the  same 
order  as  the  hydrogen-ion  determination.  As  Comber  has  pointed 
out,  quantitative  results  are  precluded,  although  for  the  same  soil 
the  test  may  indicate  variations  in  acidity.  S.  I.  L. 

Soil  Reaction  and  Succession  in  Relation  to  Plant  Covering. 

E.  J.  Salisbury  (Ann.  Bot .,  1922,  36,  391 — 431). — An  account  of 
the  soils  of  the  dune,  shingle,  and  salt  marsh  system  of  Blakeney 
Point  (Norfolk).  In  the  successive  stages  of  dune  formation  the 
content  of  calcium  carbonate  diminishes  owing  to  leaching,  whilst 
the  content  of  organic  matter  increases.  Hydrogen-ion  concen¬ 
tration  shows  a  corresponding  variation,  the  reaction  of  the  older 
dunes  being  more  acid  than  that  of  the  younger  dunes.  A  close 
relationship  exists  between  organic  matter  and  water  content. 
Shingle  banks  show  similar  relationships.  In  salt  marshes,  however, 
tidal  effects  obscure  other  factors.  G.  W.  R. 

Influence  of  Soil  Colloids  on  Availability  of  Salts.  Neil  E. 
Gordon  and  E.  B.  Starkey  (Soil  Sci.y  1922, 14,  1 — 7). — Iron  oxide 
and  alumina  gels  have  considerable  adsorptive  power  for  calcium 
acid  phosphates,  but  the  adsorption  by  silica  gel  is  small.  Within 
limits,  adsorption  increases  with  increasing  concentration  of  the 
salt  solutions.  *  Adsorbed  salts  are  only  slowly  released  from  the 
gel  in  contact  with  water.  Tlie  hydrogen-ion  concentration  of  the 
salt  solution  considerably  affects  the  amount  adsorbed.  With  silica 
gel  the  adsorption  of  calcium  and  potassium  decreases,  and  of 
phosphate  slightly  increases,  with  decreasing  plL  values.  A.  G.  P. 
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The  Action  of  Ozone  on  Hydrocarbons  with  Special 
Reference  to  the  Production  of  Formaldehyde.  I.  The 
Action  of  Ozone  on  Methane.  T.  Sherlock  Wiieeler  and 
E.  W.  Blair  (J.  Soc.  Chem.  Ind .,  1922,  41,  331— 332t).— Mixtures 
of  methane  and  ozonised  oxygen  in  proportions  outside  the  explosive 
limits  of  4%  and  60%  of  methane  were  passed,  with  and  without 
admixture  with  ammonia,  through  a  tube  which  could  be  heated 
to  any  desired  temperature  in  an  electric  furnace,  at  such  a  rate 
that  the  gas  was  heated  for  about  two  and  a  half  minutes.  At 
15°,  the  reaction  is  very  slow;  it  increases  with  the  temperature 
until,  at  100°,  53%  of  the  ozone  reacts  in  about  two  minutes,  and 
76%  at  200°.  Above  400°  all  the  ozone  decomposes.  The  first 
isolated  product  was  formaldehyde,  which  is  quickly  further 
oxidised,  but  initially  the  oxidation  rate  does  not  increase  so  fast 
as  that  of  methane  and  there  is  a  slight  increase  in  the  amount 
isolated  up  to  about  300°.  The  amount  was  not  increased  when 
ammonia  was  present,  but  the  amount  of  formic  acid  isolated  was 
much  increased  in  these  circumstances  owing  to  formation  of 
ammonium  formate.  In  absence  of  ammonia  only  traces  of  formic 
acid  remained  unoxidised,  and  the  greater  portion  of  the  methane 
oxidised  was  obtained  as  carbon  dioxide  and  water  formed  from 
formic  acid  either  by  way  of  carbonic  acid  or  by  its  decomposition 
into  carbon  dioxide  and  hydrogen,  the  latter  being  then  oxidised 
to  water.  The  non-stabilisation  of  formaldehyde  by  the  ammonia 
is  ascribed  to  the  necessity  of  ten  molecules  interacting  to  form 
hexamethylenetetramine,  which  does  not  readily  occur  at  such 
low  concentrations.  G.  F.  M. 

The  Absorption  of  Ethylene  by  Sulphuric  Acid.  Prepar¬ 
ation  of  Ethyl  Alcohol,  Ethyl  Sulphate,  and  Liquid  Hydro¬ 
carbons.  A.  Damiens  (Compt.  rend.,  1922,  175,  585 — 588;  cf. 
A.,  1913,  ii,  349). — The  effect  of  a  catalyst  on  the  speed  of  fixation 
of  ethylene  by  sulphuric  acid  is  considerable ;  cuprous  oxide, 
which  is  transformed  by  the  acid  into  cuprous  sulphate,  is  the 
most  efficient  among  the  substances  used.  Whatever  the  nature 
of  the  final  product  may  be,  the  reaction  in  the  presence  of  the 
catalyst  takes  place  in  two  stages  :  (1)  the  formation  of  a  complex, 
Cu2S04,?iC2H4,  partly  soluble  in  sulphuric  acid,  (2)  the  action  of 
the  acid  on  this  complex.  The  latter  may  yield  either  ethyl 
hydrogen  sulphate  and  diethyl  sulphate,  or  liquid  hydrocarbons. 
The  formation  of  the  ethyl  compounds  occurs  in  the  cold ;  the 
equilibrium  H2S04+Et2S04  2HEtS04  is  displaced  from  left 
to  right  by  elevation  of  temperature  and  by  hydration  of  the  acid. 
Formation  of  a  mixture  of  saturated  hydrocarbons  of  density 
0*77  and  b.  p.  110°  and  upwards  takes  place  when  the  catalyst 
is  heated  in  contact  with  the  acid,  followed  by  absorption  of  the 
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gas  at  the  ordinary  temperature  in  presence  of  mercury  or  mercurous 
sulphate.  H.  J.  E. 

Reactions  of  Combination  with  Conjugated  Systems  of 
Double  Linkings.  I.  Bromination  of  Isoprene.  A.  G.  Berg- 
mann  (J.  Buss.  Phys.  Chem.  Soc .,  1920,  52,  24 — 37). — Molecules 
composed  of  two  similar  atoms  or  groups  of  atoms  unite  with  a 
conjugated  system  of  double  carbon  linkings  at  the  1-  and  4- 
positions,  that  is,  at  the  ends  of  the  system,  an  exception  to  this 
rule  occurring  in  the  combination  of  bromine  with  aromatic  deriv¬ 
atives.  As  regards  molecules  consisting  of  dissimilar  components, 
such  as  hydrogen  bromide,  few  experimental  data  are  available, 
but  the  union  does  not  take  place  in  accordance  with  Thiele’s  law. 

Bromination  of  isoprene  in  chloroform  solution  cooled  in  ice 
yields  :  (1)  A  small  quantity  of  the  monobromo- compound, 

CH2Br-CMe:c:CH2  ( ?),  b.  p.  61*5— 62*5°/64  mm.,  df  1*3742. 
(2)  The  dibromide,  C5H8Br2,  b.  p.  62 — 64°/10  mm.,  df  1*7431, 
which  gives  the  dibromo-glycol,  b.  p.  126*5°,  when  oxidised  by 
permanganate.  (3)  The  isomeric  dibromide,  b.  p.  88 — 92°/10  mm., 
df  1*7880.  This  dibromide  yields  a  viscous,  oily  ozonide,  which  is 
decomposed  by  boiling  water,  giving  bromoacetone,  bromoacetic 
acid,  and  a  tarry  mixture  of  bromoaldehydes,  bromoketones, 
peroxides,  etc.  Oxidation  of  the  dibromide  by  means  of  per¬ 
manganate  yields  the  dibromo-glycol,  which  is  sparingly  soluble 
in  water,  whilst  treatment  with  chromic  acid  gives  bromoacetone 
and  bromoacetic  acid  (cf .  Mokiewsky,  A.,  1899,  i,  726 ;  1900, 
i,  509;  J.  Buss.  Phys.  Chem  Soc .,  1904,  36,  912).  With  ammonia, 
the  dibromide  forms  an  amorphous,  sometimes  glue-like  substance 
of  high  molecular  weight,  and  with  sodamide  an  amorphous, 
insoluble  product  containing  32*51 — 32*89%  of  bromine  and  7*87 — 
7*93%  of  nitrogen.  T.  H.  P. 

Reactions  of  Combination  with  Conjugated  Systems  of 
Double  Linkings.  II.  Combination  of  Hydrogen  Bromide 
with  Diisopropenyl  [Py-Dimethyl-A^-butadiene],  A.  G. 

Bergmann  (J.  Buss.  Phys.  Chem.  Soc.,  1920,  52,  37 — 40). — The 
combination  of  hydrogen  bromide  with  p y- dimethyl- AaY- butadiene 
in  glacial  acetic  acid  solution  takes  place  in  the  two  stages  : 
(1)  CH2!CMe*CMe!CH2+HBr=CMe2Br*CMe!CH2,  and  (2)  the  latter 
+ HBr = CMe2Br  *CMe2Br  (30%)+CMe2Br-CHMe-CH2Br  (70%). 

y-Bromo-$y -dimethyl- -butene,  C6HuBr,  b.  p.  84— 86°/100  mm., 
df  1*2201,  yields  dimethyKsopropenykarbinol  when  hydrolysed  by 
means  of  aqueous  potassium  hydroxide. 

Py-Dibromo-Py-dimethylbutane  was  described  by  Thiele  (A., 
1894,  i,  217). 

oLy-Dibromo-$y-dimethylbutane  is  a  liquid,  b.  p.  88 — 89°/16*5  mm., 
df  1*6065. 

The  product  of  the  union  of  1  mol.  of  hydrogen  bromide  with 
isoprene,  namely,  y-bromo-y-methyl-Aa-butene,  combines  with  a 
second  molecule  of  hydrogen  bromide,  apparently  giving  only 
p8-dibromo-P-methylbutane.  T.  H.  P. 
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Formation  of  Acetylene  and  Ammonia  during  Incomplete 
Combustion.  K.  A.  Hofmann  and  Erich  Will  ( Ber .,  1922, 
55,  [Bl  3228 — 3233). — The  gaseous  products  of  an  inverted  air 
flame  burning  in  the  vapours  of  several  organic  substances  have 
been  investigated.  The  necessary  apparatus  is  fully  figured  and 
described  in  the  original  text.  The  supply  of  air  is  so  adjusted 
that  the  flame  just  bums  continuously.  The  following  quantities 
of  acetylene  (in  grams)  are  obtained  by  the  decomposition  of  100 
grams  of  the  organic  compound:  benzene,  5;  phenol,  4*4; 
aniline,  2-5;  diphenylamine,  2*7;  carbazole,  2*4;  pyridine,  1*7; 
anthracene,  1*6;  anthracene  residues,  0*24;  coal  tar,  4;  middle 
oil  from  Rositzer  lignite  tar,  1 ;  benzoquinone,  1 ;  hexane,  2.  The 
formation  of  acetylene  is  partly  due  to  thermal  action,  but  oxidative 
degradation  also  plays  a  part,  as  is  proved  by  the  production  of 
the  gas  from  hexane.  Hydrocyanic  acid  is  also  present  in  the 
gases  (100  grams  of  aniline,  carbazole,  diphenylamine,  and  pyridine 
yield,  respectively,  up  to  3,  1*5,  and  5  grams  and  traces  of  hydro¬ 
cyanic  acid). 

The  possibility  of  the  production  of  ammonia  during  the  com¬ 
bustion  of  air  charged  with  a  number  of  catalysts  in  hydrogen  or 
coal  gas  has  also  been  investigated.  The  actual  quantity  formed 
is  very  small,  but  the  effect  of  the  catalyst  is  clearly  perceptible. 
Arsenic  trihydride,  chromyl  chloride,  and  silicon  tetrachloride 
depress  the  formation  of  ammonia.  Osmium  tetroxide  and  the 
osmium  formed  therefrom  and,  in  particular,  nickel  carbonyl  are 
active  catalysts.  The  action  of  the  latter,  by  which  metallic 
nickel  is  produced,  appears  to  indicate  that  the  effect  is  due  to  a 
catalytic  hydrogenation  of  the  nitrogen,  and  not  to  an  influence 
of  the  flame  ions.  The  carbon  liberated  from  benzene  vapour  or 
coal  gas  favours  the  production  of  ammonia,  possibly  owing  to 
intermediate  formation  of  hydrogen  cyanide.  The  yields  of 
ammonia  are  not  improved  noticeably  by  bringing  volatile  salts, 
such  as  sodium  or  lithium  carbonates,  into  the  flame,  by  spreading 
the  flame  over  a  porous  clay  surface  impregnated  with  various 
salts  or  by  placing  an  inverted  mantle  over  the  orifice  of  the  burner. 

H.  W. 

Calcium  Carbide.  Erling  Botolfsen  (Ann.  Chim.,  1922, 
18,  5—48)  . — Pure  calcium  carbide  is  not  obtained  by  heating 
calcium  acetylide-acetylene-ammonia,  C2Ca,C2H2,4NH3  (cf .  Moissan, 
A.,  1899,  i,  241 ;  1903,  i,  545),  as  this  substance,  even  when  pure, 
yields  an  impure  product  containing  free  carbon,  cyanamide, 
calcium  cyanide,  and  probably  calcium  nitride  and  hydride.  A 
diagrammatic  representation  of  this  decomposition  is  given,  but 
it  is  pointed  out  that  the  series  of  reactions  is  more  complex  than 
the  diagram  indicates.  A  study  of  calcium-ammonia  shows  that 
its  formation  may  take  place  at  temperatures  ranging  from  —15° 
to  +30°  (cf.  Moissan,  A.,  1899,  ii,  152) ;  at  the  higher  temperature, 
pressure  is  required,  and  if  the  calcium  employed  contains  sodium 
as  impurity,  the  product  is  pasty  rather  than  crystalline.  On 
being  heated  under  reduced  pressure,  the  substance  decomposes 
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explosively ;  the  temperature  at  which  this  occurs  depends  on 
the  pressure.  The  author  considers  that  the  calcium-ammonium 
hitherto  described  is  a  mixture.  The  reaction  between  metallic 
calcium  and  free  carbon  is  not  appreciable  at  temperatures  below 
the  melting  point  of  the  metal.  Above  800°,  combination  takes 
place  more  rapidly  if  the  calcium  is  in  the  state  of  vapour.  When 
the  carbide  is  prepared  in  an  iron  tube,  the  product,  even  when 
practically  pure,  is  black,  the  coloration  being  due,  not  to  free 
carbon,  but  to  iron,  and  on  substituting  alundum  for  iron  a  similar 
coloration  is  caused  by  aluminium  which  has  been  reduced  by 
calcium.  On  heating  calcium  carbide,  dissociation  into  its  elements 
was  observed  without  any  intermediate  formation  of  a  sub-carbide. 
The  progress  of  the  dissociation  is  influenced  by  the  presence  of 
iron,  iron  oxide,  and  other  substances.  H.  J.  E. 

The  Oxidation  of  isoPropyl  Alcohol  with  Potassium  Per¬ 
manganate.  William  Lloyd  Evans  and  Lily  Bell  Sefton 
(J.  Amer.  Chem.  Soc .,  1922,  44,  2271—2276;  cf.  A.,  1912,  i,  743; 
1916,  i,  362 ;  1919,  i,  514). — When  oxidised  by  potassium  per¬ 
manganate  in  the  presence  of  potassium  hydroxide,  isopropyl 
alcohol  yields  carbon  dioxide,  oxalic  acid,  and  acetic  acid.  In 
addition,  a  small  amount  of  acetone  is  obtained  if  the  temperature 
does  not  exceed  25°  and  the  concentration  of  the  alkali  does  not 
exceed  2T2  grams  per  litre.  The  amounts  of  oxalic  and  acetic 
acids  produced  increase  and  decrease  respectively  as  the  initial 
alkalinity  increases  from  zero  to  0T — 0*2  A.  The  general  effect 
of  temperature  is  to  increase  the  amount  of  carbon  oxidised  to 
carbon  dioxide  to  slightly  more  than  one  atom  for  each  molecule 
of  alcohol. 

Oxalic  acid  is  obtained  in  greater  quantity  from  isopropyl  alcohol 
in  neutral  solutions  than  from  acetone,  owing  to  the  fact  that  in 
the  first  step  of  the  reaction  no  acids  are  formed  to  neutralise  the 
potassium  hydroxide  obtained  from  the  potassium  permanganate. 
Further,  the  course  of  the  oxidation  is  such  as  to  bring  about  a 
final  concentration  of  alkali  which  is  greater  than  in  the  oxidation 
of  acetone  alone.  W.  G. 

A  Simplified  Method  for  the  Resolution  of  Methyl-n-hexyl- 
carbinol.  Joseph  Kenyon  (T.,  1922,  121,  2540 — 2542). 

Synthetic  Experiments  with  Ethenylcarbinols.  I.  Conver¬ 
sion  of  y-Methyl-Aa-butinen-y-ol  into  y-Methyl-Aa-butinene, 
p-Methylbutanolone,  and  its  Condensation  Products.  Hel¬ 
mut  Scheibler  and  Artur  Fischer  (Ber.,  1922,  55,  [B],  2903 — 
2923). — The  preparation  of  y-methylbutinenol,  OH*CMe2,C:CH, 
and  its  conversion  into  m>propenylacetylene,  CH2ICMe-C:CH,  has 
been  described  by  Farbenfabriken  vorm.  F.  Bayer  &  Co.  in  a 
series  of  patents  (cf.  A.,  1916,  i,  113,  305).  The  preparation  of 
the  pure  alcohol  on  a  laboratory  scale,  and  the  applications  of  it 
for  synthetic  purposes  are  now  described. 

Finely  divided  sodamide  is  placed  beneath  ether  which  is  cooled 
by  ice  and  saturated  with  acetylene  which  has  been  purified  by 
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means  of  bleaching  powder,  copper  nitrate  solution  acidified  with 
nitric  acid,  concentrated  sulphuric  acid,  and  soda-lime.  When 
saturation  is  complete,  the  subsequent  current  of  acetylene  is 
caused  to  pass  through  acetone  heated  at  30 — 40°,  so  that  the 
sodium  acetone  as  it  is  formed  reacts  immediately  with  the  gas. 
The  product  thus  obtained  consists  of  a  mixture  of  y-methyl- 
butinenol,  mesityl  oxide,  and  (k-dimethyl-Av-hexinene-pc-diol, 
OH’CMe2*C:C*CMe2*OH,  m.  p.  94°.  Since  y-methylbutinenol  and 
mesityl  oxide  can  only  be  separated  from  one  another  incompletely 
by  fractional  distillation,  the  carbinol  is  purified  by  conversion 
into  its  silver  derivative  and  subsequent  decomposition  of  the 
latter  by  the  theoretically  necessary  quantity  of  dilute  hydro¬ 
chloric  acid.  y-Methylbutinenol,  b.  p.  103 — 104°,  is  a  colourless, 
mobile  liquid,  with  a  characteristic  odour,  which  mixes  with  water 
in  all  proportions  and  strongly  reduces  alkaline  permanganate 
solution.  It  has  df  0*8651,  rig  1*41867,  df'8  0*8678,  rip  1*41536, 
ftp'8  1*42446.  With  mercuric  chloride,  it  gives  a  compound ,  decomp, 
above  240°  without  melting  below  300°.  Its  copper  and  potassium 
derivatives  are  described.  It  is  converted  by  acetic  anhydride 
and  sodium  acetate  into  the  corresponding  acetate ,  a  colourless 
liquid,  b.  p.  128 — 136°,  which  could  not  be  obtained  in  a  state  of 
purity. 

The  conversion  of  y-methylbutinenol  into  isopropenylaeetylene 
by  anhydrous  magnesium  sulphate  at  250°  is  described  in  detail, 
and  sketches  are  given  of  the  necessary  apparatus.  The  yields 
of  the  hydrocarbon  are  15 — 18%  of  those  theoretically  possible; 
the  unusual  volatility  of  the  product  renders  its  complete  conden¬ 
sation  a  matter  of  great  difficulty.  When  freshly  distilled,  it  is  a 
colourless,  mobile  liquid  with  a  very  penetrating  odour;  it  has 
b.  p.  32 — 35°,  df  0*6801,  rif  T41666,  ftp  T43046.  It  gives  a  white 
precipitate  with  ammoniacal  silver  nitrate  solution,  and  a  highly 
characteristic,  lemon-yellow  cuprous  derivative. 

An  ethereal  solution  of  magnesium  ethyl  bromide  reacts  with 
^opropyleneacetylene  (in  the  same  manner  as  with  acetylene)  to 
yield  ethane  and  magnesium  isopropylene  acetylenyl  bromide;  the 
latter  is  converted  by  isobutyraldehyde  into  the  secondary  alcohol, 
CH2;CMe#C:C*CH(OH),OHMe2,  but  the  product  is  not  homogeneous, 
and  when  reduced  by  sodium  and  moist  ether  gives  a  mixture 
of  substances,  b.  p.  75 — 90°/15  mm.,  and  110 — 125°/15  mm., 
respectively. 

The  mode  of  the  addition  of  the  elements  of  water  to  y-methyl¬ 
butinenol  varies  considerably  with  the  catalyst  employed.  It  is 
converted  by  dilute  sulphuric  acid  in  the  presence  of  mercuric 
sulphate  into  a  voluminous,  white  precipitate  which  disappears 
after  a  few  minutes  with  formation  of  (3-methylbutane-|3-ol-y-one 
(methyl  a -hydroxy isopropyl  ketone),  OITCMe2*COMe,  b.  p.  140— 
141°,  df'2  0*9578,  na  1*41425,  up  1*42203  (semicarbazone,  m.  p. 
164°;  oxime,  m.  p.  86°;  acetate,  a  colourless  liquid  with  an  odour 
resembling  peppermint,  b.  p.  171 — 172°,  df'4  T0064,  rip  1*41485, 
ftp  4  T42302).  It  condenses  with  benzaldehyde  in  aqueous  alcoholic 
solution  in  the  presence  of  sodium  hydroxide  to  form  a  -phenyl- 
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&-methyl-ka-pentene-&-ol-y-one  (benzylidenemethyl  u-hydroxyisopropyl 
ketone ),  CHPh!CH,CO,CMe2*OH5  a  greenish-yellow,  very  highly 
refractive  liquid,  b.  p.  164 — 169°/15  mm.,  rn.  p.  39 — 40°  {oxime, 
m.  p.  136°;  acetate ,  m.  p.  85°).  ol-Z  :  ^-Methylenedioxyphenyl- 
b-methyl-  hP-pentene-S-ol-y-one  (piperonylidenemethyl  tx-hydroxyiso- 
propyl  ketone)  is  prepared  from  (3-methylbutanolone  and  piperonal, 
crystallises  in  lustrous,  yellow  leaflets,  m.  p.  105 — 106° ;  the  corre¬ 
sponding  acetate  forms  coarse,  yellow  crystals,  m.  p.  93°.  a -Phenyl- 
{,-methyl- Aay-heptadiene-£-ol-€-one  (cinnamylidenemethyl  a-hydroxyiso- 
propyl  ketone ),  pale  yellow  leaflets,  m.  p.  109 — 110°,  and  its  acetate , 
almost  colourless  crystals,  m.  p.  58 — 59°,  are  described.  In  a 
similar  manner,  furfuraldehyde  yields  the  compound , 

C4H30-CH:CH-C0-CMe2*0H, 

a  pale  yellow,  highly  refractive,  viscous  liquid  which  rapidly  darkens 
on  exposure  to  air,  b.  p.  140 — 145°/15  mm.  ( acetate ,  colourless, 
lustrous  leaflets,  m.  p.  49°).  (3-Methylbutanolone  and  o-amino- 
benzaldehyde  yield  2-a-hydroxyisopropylquinoline , 


P  XT  ^CHICH 

6  4  jST— OCMeg’OH  ’ 
a  colourless,  crystalline  powder,  m.  p.  64 — 65°. 

In  the  absence  of  mercury  salts,  y-methylbutinenol  is  trans¬ 
formed  by  boiling  dilute  sulphuric  acid  into  isopropenylacetylene 
and  probably  also  methyl  iso propenyl  ketone ,  CH2!CMe*COMe, 
whereas  (3-methylbutanolone  is  not  produced.  A  solution  of 
sulphuric  acid  in  glacial  acetic  acid  also  converts  y-methylbutinenol 
into  isopropenylacetylene  and,  ultimately,  into  an  undistillable 
resinous  condensation  compound. 

{3-Methylbutan-3-ol-y-one  is  converted  by  phosphoric  oxide  in  the 
presence  of  light  petroleum  at  the  atmospheric  temperature  into 
a  substance ,  C10H18G5,  a  colourless  liquid  with  an  odour  resembling 
camphor,  b.  p.  165—167°,  d\T 6  0*9702,  nf6  1*41696,  nfQ  1*42456. 
It  is  stable  towards  permanganate,  does  not  yield  an  oxime  or 
semicarbazone,  and  does  not  react  with  acetic  anhydride.  Its 
physical  constants  point  to  the  presence  of  three  oxygen  atoms  in 


/  ^CMe, 

ether-like  combination  as  indicated  by  the  formula  Of  CMe<C  i  5 

\  0/2 

Such  a  compound  must  have  the  properties  of  an  acetal.  This  is 
found  to  be  the  case,  since  it  is  hydrolysed  by  concentrated  hydro¬ 
chloric  acid  to  (3-methylbutanolone,  and  is  transformed  by  bromine 

into  a  dibromo- compound  ( ?),  Oj^CHgBr)^^^62^  ,  a  colourless, 


\ 


7, 


crystalline  powder,  m.  p.  64 — 65°. 


H.  W. 


The  Action  of  Boric  Acid  on  Mannitol  in  Alkaline  Solution. 

Ren£  Dubrisay  (Compt.  rend.,  1922,  175,  762 — 764;  cf.  A.,  1918, 
ii,  368;  this  vol.,  ii,  428). — The  addition  of  increasing  quantities  of 
mannitol  to  a  solution  containing  boric  acid  and  sodium  hydroxide, 
in  the  proportions  of  1/10  mol.  of  each  substance  per  litre,  results 
in  increase  of  the  minimum  temperature  at  which  complete  mis¬ 
cibility  of  the  solution  with  phenol  occurs.  Measurement  of  the 
rotatory  power  of  such  solutions  shows  that  it  increases  until  the 
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molecular  ratio  of  mannitol  to  boric  acid  is  1*2  to  1,  and  thence 
decreases  with  increase  of  the  ratio.  Similar  results  are  obtained 
with  a  solution  in  which  the  concentrations  of  boric  acid  and  sodium 
hydroxide  are  doubled.  A  series  of  observations  on  the  surface 
tension  of  the  two  solutions  is  also  recorded.  H.  J.  E. 

Derivatives  of  Behenic  and  Erucic  Acids.  Yoshiyuki 
Toyabia  {J .  Chem.  Ind.  Japan,  1922,  25,  1053—1055). — Methyl 
behenate  separates  from  alcohol  in  lustrous  scales,  m.  p.  54 — 54-5°, 
b.  p.  224 — 225 °/5  mm.  Ethyl  behenate  forms  fine,  microcrystalline 
granules  from  alcohol,  m.  p.  50 — 50*5°,  b.  p.  230 — 231  °/5  mm. 
JBehenamide,  fine  needles,  m.  p.  Ill — 112°.  Behenanilide ,  fine 
needles,  m.  p.  101 — 102°. 

Methyl  erucate  is  a  nearly  colourless  liquid,  d15  0-8735,  d20  0-8702, 
n15  1-4577,  n 20  1-4558,  b.  p.  221 — 222°/5  mm.  Ethyl  erucate  is  a 
nearly  colourless  liquid,  t7150-8676,  d2®  08648,  1-4562,  n20  1-4543, 

b.  p.  229 — 230° /5  mm.  Erucamide  forms  fine  needles,  m.  p. 
82-5 — 83°.  Erucanilide  forms  lustrous  scales,  m.  p.  65-5 — 66°. 

K.  K. 

Electro-synthesis  of  Azelaic  and  Thapsic  Acids.  Mabel 
Carmichael  (T.,  1922,  121,  2545 — 2549). 

Oxidation  of  some  Sugar  Acids.  Wilhelm  Greinert 
(Annalen,  1922,  429,  152 — 463). — An  examination  of  the  space 
formula  of  mucic  acid  shows  that  when  this  is  oxidised  in  such  a 
way  as  to  eliminate  two  adjacent  carbon  atoms  as  oxalic  acid,  the 
residue  should  appear  as  racemic  acid,  but  that  if  one  carbon  atom 
is  removed  from  each  end  of  the  chain,  the  residue  should  be  obtained 
as  i -tartaric  acid.  Experiment  shows  that  the  tartaric  acid  obtained 
on  oxidation  by  alkaline  permanganate  is  racemic  acid  unaccom¬ 
panied  by  any  appreciable  trace  of  {-tartaric  acid. 

Similarly,  5-saccharic  acid  on  oxidative  fission  could  give  oxalic 
acid  and  {-tartaric  acid,  oxalic  acid  and  d- tartaric  acid,  or  two 
molecules  of  carbon  dioxide  and  {-tartaric  acid.  Experiment  showed 
the  presence  of  racemic  acid  mixed  with  (^-tartaric  acid,  but  no 
{-tartaric  acid,  in  the  oxidation  product. 

Mannosaccharic  acid  should  give  {-tartaric  acid  and  oxalic  acid, 
or  {-tartaric  acid  and  two  molecules  of  carbon  dioxide.  Probably 
the  reaction  takes  the  former  course,  although  no  undoubted 
specimen  of  {-tartaric  acid  was  isolated ;  for  direct  experiment  shows 
that  this  acid  is  destroyed  by  permanganate  more  readily  than 
d- tartaric  acid,  and  that,  under  the  conditions  used  in  oxidising 
mannosaccharic  acid,  added  {-tartaric  acid  could  not  be  recovered 
from  the  product.  C.  K.  I. 

Chemistry  of  the  Sugars.  IV.  H.  Kiliani  (Ber.,  1922, 
55,  [B],  2817—2826;  cf.  A.,  1921,  i,  304;  this  vol.,  i,  223,  321). — 
The  technique  of  the  oxidation  of  sugars  and  polyhydroxy-acids  at 
the  atmospheric  temperature  by  nitric  acid  is  improved  further 
by  removing  any  excess  of  nitric  acid  by  agitating  the  solution,  after 
dilution,  if  necessary,  with  five  or  six  portions  of  ether  (each  one  and 
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a  half  times  the  volume  of  the  solution).  The  sixth  extract  is 
usually  free  from  nitric  acid.  The  aqueous  solution  may  still  contain 
nitric  esters.  It  is  allowed  to  remain  exposed  to  the  air  for  twelve  to 
twenty-four  hours  to  permit  the  dissolved  ether  to  evaporate  and 
is  then  concentrated,  if  necessary,  in  a  vacuum  over  sulphuric  acid. 
The  nitric  esters  during  this  period  become  hydrolysed  gradually, 
and  the  liberated  nitric  acid  causes  a  fresh  oxidation.  For  the  sake 
of  safety,  the  ethereal  extracts  are  immediately  transferred  to  a 
bottle  containing  sodium  hydroxide  solution  (1  in  3).  The  efficiency 
of  the  process  is  illustrated  by  the  identification  of  ?-trihydroxy- 
glutaric  acid  as  a  by-product  of  the  preparation  of  ketorhamnono- 
lactone  and  by  the  preparation  of  r-pentahydroxypimelic  acid  from 
a-glucoheptonic  acid  [quinine  pentahydroxypimelate  crystallises  in 
long,  lustrous  needles  (+4H20);  the  brucine  salt  (+6H20)  forms 
microscopic  rods]. 

The  strongly  reducing  acid  which  has  been  isolated  from  the 
products  of  the  oxidation  of  dextrose  and  cZ-gluconic  acid  with 
nitric  acid  (A.,  1921,  i,  304;  this  vol.,  i,  223)  is  identified  as  5-keto- 
c7-gluconic  acid,  which  has  been  described  previously  by  Boutroux 
and  Bertrand  (A.,  1904,  ii,  760).  It  is  conveniently  obtained  as  its 
calcium  salt  by  precipitation  of  the  strongly  acetic  acid  solution 
with  calcium  chloride  when  it  separates  before  the  calcium  saccharate. 
The  identity  of  the  acid  with  Bertrand’s  product  is  established  by 
the  crystallographical  examination  of  the  calcium  and  cadmium 
salts.  5-Keto-d-gluconic  acid  gives  a  semicarbazone-semicarbazidc , 
C8H1808N6,  microscopic  needles  which  become  discoloured  at  about 
170°,  and  soften  without  actually  melting  at  about  200°. 

Constitution  of  Ketorhamnonic  Acid. — This  acid  has  been  described 
previously  (this  vol.,  i,  223)  as  an  a-keto-compound.  The  ease  with 
which,  in  comparison  with  rhamnose,  it  yields  iodoform  suggests 
that  the  carbonyl  and  methyl  groups  are  directly  attached  to  one 
another,  and  that  it  is  therefore  a  S-keto-substanee.  This  view 
is  strengthened  by  the  occurrence  of  £-trihydroxyglutaric  acid 
among  the  products  of  its  oxidation  (see  above),  and  confirmed  by 
its  behaviour  when  reduced  with  sodium  amalgam,  when,  in  place  of 
l-isorh.a,mnomc  acid,  which  would  be  expected  from  an  a-keto- 
compound,  it  yields  a  new  acid,  1  -guleonic  [S-epi-1  -rhamnonic]  acid 

H  (annexed  formula).  VGuleonolactone  crystallises  in 

^-^3  rods  or  large  plates  with  apparent  rectangular  bases, 

HO — C — H  m.  p.  152°.  It  has  [a]p  -  84-9°  or  -87*7°  initially 

jj _ ^ _ qjj  in  aqueous  solution,  which  diminishes  as  the  lactone 

_ L _  becomes  hydrated  into  the  acid.  The  calcium ,  sodium, 

V  ^  and  barium  salts  are  amorphous ;  the  brucine  salt 

HO — C — H  (-j-  7H20)  crystallises  in  coarse  plates.  The  phenyl - 

CO  H  hy  dr  azide  forms  coarse  needles,  m.  p.  152° ;  the 

2  hydrazide ,  m.  p.  155 — 156°,  has  [a]D  +  15-2°  in 

aqueous  solution,  the  sign  of  the  rotation  in  accordance  with 
Hudson’s  rule  proving  definitely  that  /-isorh  arm  ionic  acid  is  not 
present. 

Lcevulosecarboxylic  Acid. — The  isolation  of  a  laevorotatory 
phenylhydrazide  of  laevulosecarboxylic  acid,  m.  p.  187°,  [a]D  —  29*5° 
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in  aqueous  solution,  is  directly  contradictory  to  Net’s  assumption 
with  regard  to  the  position  of  the  a-hydroxy-group  (A.,  1910,  i,  711). 
More  recent  observation  renders  it  exceedingly  improbable  that  the 
addition  of  hydrocyanic  acid  to  lsevulose  is  completely  unsym- 
metrical ;  it  is  more  probable  that  two  acids  are  formed 
simultaneously.  H.  W. 

A  Highly  Unsaturated  Hydrocarbon,  and  some  Higher 
Alcohols  in  a  Commercial  Illipe  Fat.  ShUmei  Kobayasiii 
(J .  Chem.  Ind.  Japan ,  1922,  25,  1188 — 1196). — A  new,  highly 
unsaturated  hydrocarbon,  illipene,  C32H56,  alight  yellow  solid  with 
an  aromatic  odour,  m.  p.  64*5°,  iodine  value  382-5,  was  isolated 
from  the  unsaponifiable  matter  (8*55%  of  the  fat)  of  a  commercial 
illipe  fat  imported  from  India.  It  is  optically  inactive  and  boils 
at  315°/2*5  mm.  The  hydrochloride  is  a  white  powder,  m.  p. 
115 — 116°.  The  unsaponiliable  matter  also  contains  four  higher 
alcohols  which  were  separated  by  repeated  recrystallisation  from 
acetone  :  (I)  C21H380,  microscopic,  silky  needles,  m.  p.  196 — 197°, 
iodine  value,  114-9°;  (II)  C31H50O,  silver- white  crystals,  m.  p.  186 — 
186-5°,  iodine  value,  100-2 ;  (III)  C27H480,  silver-white  grains, 
m.  p.  159 — 160°,  iodine  value  82-3,  and  (IV)  C21H30O,  light  yellow 
needles,  m.  p.  125 — 135°,  iodine  value  100-2.  The  solid  mixture  of 
fatty  acids  of  the  fat  is  mainly  composed  of  stearic  acid.  K.  K. 

The  Drying  of  Fatty  Oils.  Pawel  Slansky  ( Z .  angew. 
Chem.,  1922,  35,  389 — 391). — The  drying  of  linseed  oil  is  produced 
by  oxidation  and  gelatinising  processes,  the  latter  being  favoured  by 
increase  in  temperature.  The  oxidation  of  linseed  oil  fatty  acids 
proceeds  more  rapidly  than  that  of  linseed  oil  itself,  and  the  oxidation 
of  the  oil  is  accelerated  by  the  addition  of  linolic  acid  or  linolenic 
acid.  Gelatinisation  of  the  oil  is  increased  by  the  addition  of  oleic 
acid.  The  solid  product,  “  linoxyn,”  obtained  when  linseed  oil 
dries,  is  capable  of  absorbing  15%  of  its  weight  of  water. 

W.P.S. 

Composition  of  the  Fatty  Acids  of  Rape  Oil.  Yoshiyuki 
Toyama  ( J .  Chem .  Ind.  Japan ,  1922,  25,  1044 — 1053;  cf.  J.  Tokyo 
Chem.  Soc.,  1895,  16,  187). — The  main  constituent  of  the  fatty  acids 
of  rape  oil  obtained  from  the  seeds  of  Brassica  campestris ,  L.  (B. 
chinensis ,  L.),  grown  in  the  Shiga  prefecture,  was  erucic  acid  (about 
65%).  The  saturated  acids  (less  than  2%)  consisted  of  palmitic 
acid  with  seemingly  stearic,  behenic,  lignoceric,  and  arachidic  acids. 
The  presence  of  linolenic,  linolic,  and  oleic  acids  was  proved  from  the 
bromination  and  oxidation  of  the  liquid  acids  and  their  methyl 
esters.  [Cf.  J.  Soc.  Chem.  Ind.,  1922,  Dec.]  K.  K. 

Stereochemical  Studies.  VI.  Stereoisomeric  Trithio- 
carbodilactic  Acids.  Bror  Holmberg  {Arkiv  Kem .  Min.  Geol., 
1921 — 1922,  8,  No.  8,  1 — 17). — The  action  of  potassium  trithio- 
carbonate  on  an  a-bromopropionate  yields  two  stereoisomeric 
trithiocarbodilactic  acids  (A.,  1905,  i,  323).  That  the  isomeride 
with  the  higher  melting  point  is  the  racemic  modification  is  shown 
by  unpublished  work  of  the  author  and  Bamberg,  who,  by  using 

qq* 
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highly  active  a-bromopropionic  acid,  obtained  active  trithiocarbo- 
dilactic  acids.  By  means  of  d -  and  Z-oc-phenylethylamines  (Loven, 
A.,  1905,  i,  875),  the  author  has  now  succeeded  in  resolving  the 
racemic  acid  into  its  components.  The  inactive  isomeride  with 
the  lower  melting  point  represents  the  meso-form. 

meso-Trithiocarbodilactic  acid ,  CS(S*CHMe*C02H)2,  forms  crystals, 
m.  p.  104 — 105°,  its  saturated  aqueous  solution  containing  27*4 
grams  per  litre  at  25°;  its  crystalline  barium  salt  (+5H20)  was 
prepared.  An  attempt  to  prepare  an  aniline  hydrogen  salt  yielded 
3-phenyl-5-methylrhodanine  (A.,  1910,  i,  361),  and  attempts  to 
obtain  d-a-phenylethylamine  and  d-a-phenylethylamine  hydrogen 
salts  resulted  in  the  formation  of  Z-di-a-phenylethylthiocarb- 
amide,  CS(S-CHMe-C02Na)2+CHPhMe*NH2^SH-CHMe-C02Na  + 
COgNa’CHMe’S'CS’NH’CHPhMe,  and  the  latter  +CHPhMe*NH2~ 
C02Na*CHMe*SH+CS(,NH*CHPhMe)2  (cf.  Loven  and  Ohlsson,  A., 
1914,  i,  830) ;  thiolactic  acid  is  also  formed,  CS(S*CHMe*C02Na)2  + 
2H20=2C02Na-CHMe-SH+C02+H2S. 

dZ-Trithiocarbolactic  acid  forms  small,  yellow  prisms,  m.  p.  150 — 
151°  on  slow,  or  154 — 155°  on  rapid,  heating;  its  saturated  aqueous 
solution  contains  3-04  grams  per  litre  at  25°.  Its  readily  soluble 
barium  salt  (+4H20) ;  aniline  hydrogen  salt,  2C7H10O4S3,NH2Ph, 
yellow,  crystalline  crust,  m.  p.  134 — 135°,  and  aniline  salt, 
C19H2404N2S3,  yellow,  crystalline  powder,  m.  p.  135°  (gas  evolution), 
were  prepared. 

d-Trithiocarbodilactic  acid  crystallises  in  small,  yellow  prisms, 
m.  p.  136—136-5°,  [ajg  +167-4°  in  acetone,  +166-1°  in  absolute 
alcohol,  and  +187-9°  in  ethyl  acetate.  As  sodium  hydrogen  salt 
[a]}?  for  the  acid  is  +80-9°  and  as  sodium  salt  +50-6°. 

The  Z-isomeride  shows  the  same  melting  point  and  solubility 
as  the  d-compound;  [aj§  —167*8°  in  acetone  and  — 109°  in  water. 
When  heated  in  aqueous  solution,  the  acid  gradually  becomes 
inactive. 

When  heated  with  ammonia,  cZ-trithiocarbodilactic  acid  yields  a 
dextrorotatory  thiolactic  acid  which  is  converted  into  a  dextro¬ 
rotatory  dithiodilactic  acid  when  oxidised  (cf.  Loven,  A.,  1908,  i, 
714).  T.  H.  P. 

The  Properties  of  Dibenzoylcystine.  Charles  George  Lewis 
Wolf  and  Eric  Keightley  Rideal  (Biochem.  J .,  1922,  16,  548 — - 
555). — Gels  of  dibenzoylcystine  may  be  prepared  by  peptisation 
with  hot  water.  The  substance  is  a  relatively  strong  acid  with  a 
dissociation  constant  of  l*49xl0-3.  The  gel  structure  appears  to 
be  fibrillary  and  relatively  coarse.  The  sodium  salt  of  the  acid 
exhibits  no  gelatinising  properties.  The  presence  of  acids  greatly 
reduces  the  solubility  of  the  compound.  This  was  confirmed  by 
observations  on  the  water -retaining  capacity  and  internal  viscosity 
of  the  gel.  Lyotropic  salts,  such  as  ammonium  thiocyanate, 
reduce  the  water-retaining  power  of  the  gel,  producing  ultimate 
liquefaction.  Kationic  dyes  are  adsorbed  and  precipitated  by  the 
gel.  Anionic  dyes  diffuse  in  a  normal  manner,  whilst  halogen 
dyes  apparently  react  chemically  with  the  sulphur  group.  Di-m- 
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nitrobenzoyl  cystine  has  similar  properties  to  the  simple  compound. 
A  possible  structure  for  the  gel  fibril  based  on  the  effect  of  chemical 
substitution  on  the  gel  formation  is  suggested.  S.  S.  Z. 

Preparation  of  Crotonaldehyde.  Consortium  bur  Elektro- 
ciiemische  Industrie  G.  m.  b.  H.  (D.R.-P.  349915;  from  Chem. 
Zentr 1922,  iv,  43). — Acetaldehyde  vapour  is  passed  over  suitable 
catalysts  at  temperatures  below  300°.  The  crotonaldehyde  is 
removed  at  once  from  the  seat  of  the  reaction  with  the  excess  of 
unchanged  acetaldehyde  which  is  led  back  again  into  the  reaction 
chamber,  after  separation  from  the  crotonaldehyde.  Charcoal 
coated  with  titanium  oxide  or  moulds  made  of  aluminium  oxide 
or  hydroxide,  beryllium  oxide,  calcium  hydroxide,  bog  iron  ore, 
cement,  or  mixtures  of  these  substances  are  used  as  catalysts. 

G.  W.  R. 

Synthesis  of  Substances  resembling  Disaccharides  from 
Monohydroxy  aldehydes.  Burckhardt  Heleerich  and 
Rudole  Weidenhagen  (Ber.,  1922,  55,  [B],  3348 — 3354).— In 
continuation  of  the  examination  of  y -  and  S-hydroxyaldehydes 
which  have  been  shown  to  exhibit  a  close  analogy  to  the  aldoses, 
it  is  found  that  they  can  be  converted  by  boiling  their  ethereal 
solutions  with  dehydrated  copper  sulphate  into  products  which 
are  very  similar  to  a  disaccharide  of  the  type  of  trehalose. 

y-Hydroxyvaler  aldehyde  is  converted  into  di -y -hydroxy valer- 

aldehyde  [bis-5-methyUetrahydro-2-furyl  ether],  0(^CH<Cj^2  )  > 

a  colourless,  mobile  liquid,  b.  p.  86 — 92°/ll  mm.,  d18  T0107,  ft™ 
T4409.  It  is  sparingly  soluble  in  water  (1  : 55).  It  does  not 
reduce  boiling  Fehling’s  solution  or  exhibit  any  reaction  of  a  free 
aldehyde  grou]3.  It  does  not  evolve  methane  when  treated  with 
magnesium  methyl  iodide  according  to  the  method  of  Tschugaev 
and  Zerewitinov.  It  is  very  smoothly  hydrolysed  by  dilute  acids 
with  the  production  of  two  molecular  proportions  of  y-hydroxy- 
valeraldehyde. 

y-Hydroxy-y-methylhexaldehyde  is  transformed  in  a  similar 
manner  into  di-y-hydroxy-y-7nethylhexaldehyde  [i bis -5-ethyl-5 -methyl - 

tetrahydro-2-furyl  ether],  0(^H<C^^2  ^  ,  a  colourless  liquid 

\  0 — CMeEt/2 

with  a  pleasant  odour  and  bitter,  resinous  taste,  b.  p.  121 — - 
125°/11  mm.,  df  0*9678,  7if>  1*4447.  It  is  very  sparingly  soluble 
in  water  (1  :  100).  In  its  chemical  properties,  it  resembles  its 
simpler  homologue. 

Di-h-hydroxy-n-hexaldehyde,  [bis-Q-methyltetrahydro-2-oL- pyryl  ether] 

0 ^CH<C ^  ,  is  a  colourless,  fairly  mobile  liquid,  b.  p. 

100 — 105°/11  mm.,  d]8  1*000,  ft™  1*4480;  one  part  of  it  dissolves 
in  sixty  parts  of  water.  H.  W. 

The  Oxidation  of  Acetone  with  Potassium  Permanganate. 

William  Lloyd  Evans  and  Lily  Bell  Sefton  (J.  Amer.  Chem.  Soc., 
1922,  44,  2276 — 2283;  cf.  this  vol.,  i,  1108). — By  the  oxidation 
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of  acetone  with  neutral  or  alkaline  potassium  permanganate  at 
25°,  50°,  and  75°,  the  sole  products  are  oxalic  and  acetic  acids 
and  carbon  dioxide.  The  yield  of  oxalic  acid  increases  with  increase 
both  in  the  temperature  and  the  concentration  of  the  alkali,  whilst 
that  of  acetic  acid  diminishes  with  decrease  in  the  temperature  and 
increase  in  the  concentration  of  the  alkali.  The  production  of 
carbon  dioxide  increases  with  rise  in  temperature.  Acetic  acid 
and  carbon  dioxide  arise  from  the  oxidation  of  acetaldehyde  and 
methylene,  respectively.  The  production  of  oxalic  acid  in  neutral 
solutions  is  due  to  the  very  slow  oxidation  of  acetic  acid  and  the 
oxidation  of  vinyl  alcohol.  The  results  indicate  that  in  aqueous 
solution  acetone  must  be  in  equilibrium  with  ^oacetone,  an  increase 
in  the  alkalinity  causing  an  increase  in  the  formation  of  ssoacetone. 
Confirmation  of  Witzemann’s  view  as  to  the  intermediate  production 
of  acetylcarbinol  in  the  oxidation  of  acetone  is  given  (cf.  A.,  1918, 
i,  58).  W.  G. 

Researches  on  Residual  Affinity  and  Co-ordination.  IX. 
Interaction  of  Selenium  Tetrachloride  and  (3-Diketones. 

Gilbert  T.  Morgan,  Harry  Dugald  Keith  Drew,  and  Thomas 
Vipond  Barker  (T.,  1922,  121,  2432 — '2473). 

Optical  Rotations  of  the  Sugars.  I.  The  Aldohexoses 
and  Aldopentoses.  John  Gwtlliam  Maltby  (T.,  1922,  121, 
2608—2612). 


Acetone  Sugars.  II.  Diacetonexylose.  Karl  Freuden- 
berg  and  Olav  Svanberg  ( Ber .,  1922,  55,  [5],  3239 — 3242)/ — 
Diacetonexylose  is  of  particular  interest  with  regard  to  the  relation 
of  its  existence  to  the  structure  of  diacetoneglucose,  since  xylose 
has  the  same  configuration  as  dextrose  but  lacks  the  carbon  atom. 
The  isolation  of  the  compound  therefore  demonstrates  that  the 
carbon  atoms  in  dextrose  are  in  themselves  capable  of  combining 
with  two  i’sopropylidene  groups,  and,  although  not  in  itself  afford¬ 
ing  proof  that  this  is  actually  the  case,  confirms  the  possibility 
that  dextrosediacetone  has  position  6  unsubstituted  (cf.  Irvine 
and  Hogg,  T.,  1914,  105,  1386). 
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Diacetonexylose  (formulae  I,  II,  or  III),  a  colourless,  viscous 
liquid,  b.  p.  85— 87°/0-5  mm.,  is  prepared  by  the  action  of  hydrogen 
chloride  on  a  mixture  of  finely-divided  xylose  and  anhydrous 
acetone.  In  freshly  prepared  aqueous  solution  it  has  [a]D  +13*8°, 
which,  after  a  day,  attains  a  constant  value,  —1*3°.  A  specimen 
which  has  been  preserved  for  about  ten  days  has  an  initial  specific 
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rotation  about  half  as  great  as  that  of  the  freshly  prepared  material 
under  similar  conditions.  When  prepared  in  this  manner,  a  portion 
of  the  hydrogen  chloride  is  retained  in  organic  combination  (but 
lost  during  the  distillation) ;  it  appears  to  exist  in  an  intermediate 
compound  which  could  not  be  isolated.  In  the  condensation, 
hydrogen  chloride  may  be  replaced  by  naphthalene-P-sulphonic 
acid,  but  the  yields  of  the  products  are  not  quite  so  good. 

H.  W. 

Carbohydrates.  II.  A  New  Anhydride  (ap)  of  Glucose. 

Percy  Brigl  (Z.  physiol.  Chem .,  1922,  122,  245 — 262 ;  cf.  this 
vol.,  i,  225). — When  a-chloro-y€£-triacetylglucose  is  treated  in  benzene 
solution  with  ammonia,  hydrogen  chloride  is  removed  with  the 
formation  of  y^triacelylglucose- ^-anhydride,  white  prisms,  soluble 
in  the  usual  organic  solvents  except  light  petroleum  and  carbon 
disulphide,  m.  p.  59-5°,  [a]1^  +106*5°.  The  heat  of  combustion  is 
4595  cal.  With  acetic  anhydride,  it  reacts  readily,  and  from  the 
product,  (a)-penta-acetylglucose  can  be  isolated,  m.  p.  115°.  With 
water,  it  yields  a  mixture  of  the  (a)  and  (p)  forms  of  ye^- triacetyl- 
glucose.  (oiyye(~Triacetylglucose  forms  fine  needles,  m.  p.  113 — 
115°,  [0+5  +139*6°.  With  methyl  alcohol,  only  y^triacetyb <x_ 
methylglucoside  is  formed,  compact  needles,  m.  p.  96 — 98°,  [a]l7 
+9*4.  °  W.  0.  K. 

Acetone  Sugars.  I.  Transformations  of  Diacetoneglucose. 

Karl  Freudenberg  and  Fritz  Brauns  (Ber.}  1922,  55,  [2?], 
3233 — 3238) . — Toluene -£>-sulphonyldextrosedi  acetone  (Freudenberg 
and  Ivers,  this  vol.,  i,  523)  is  unusually  stable  towards  alkalis, 
and  is  only  slowly  converted  by  boiling  hydrazine  into  hydrazino- 
diacetoneglucose ,  C12H2205N2,  m.  p.  96 — 97°,  [a]JJgyeUow  +83,4-° 
in  water,  [a]ug yeiiow  +  163*6°  in  acetone.  When  oxidised,  di¬ 
acetoneglucose  is  re-formed  from  it  in  small  amount,  so  that  it 
appears  that  the  carbonyl  group  of  the  sugar  and  the  union  of 
the  ^sopropylidene  groups  have  remained  unchanged.  It  is,  how¬ 
ever,  remarkable  that  the  hydroxy-group  of  dextrosediacetone 
after  displacement  by  the  hydrazine  residue  and  re-formation  by 
oxidation  of  the  hydrazino-compound  should  return  to  its  original 
spatial  position  in  the  molecule,  and  it  is  therefore  tentatively 
suggested  that  the  change  would  be  more  readily  explicable  if 
the  hydroxy-group  were  regarded  as  attached  to  the  6-carbon 

atom  and  the  annexed  formula  were  ascribed 
to  diacetoneglucose.  Hydrazinodiacetoneglucose 
is  converted  by  benz  aldehyde  in  the  presence 
of  ether  into  the  corresponding  benzylidene  com¬ 
pound,  C19H2605N2,  prisms,  m.  p.  99 — 100°, 
[a]ug  yeiiow +114*2°  in  s-tetrachloroethane.  The 
mother-liquors  from  the  benzylidene  derivative 
contain  an  unsaturated  compound,  diacetone- 
glucoenose ,  C12H1806,  needles,  m.  p.  51°  [a]b7gyellow 
+21*56°  in  absolute  alcohol  which  is  smoothly 
reduced  by  hydrogen  in  the  presence  of  methyl  acetate  and  spongy 
platinum  to  diacetonedeoxy glucose,  C12H20O5,  m.  p.  80°,  [a]ggyellow 
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—34*60°  in  absolute  alcohol,  [ajng  yeiiow — 61*9°  in  aqueous  solution. 
Toluene -^-sulphonyldiacetoneglucose  is  reduced  by  sodium  amalgam 
and  ethyl  alcohol  (80%)  to  diacetoneglucose  and  toluene -p-sulphinic 
acid.  H.  W. 


The  Acetone  [tsoPropylidene]  Compound  of  Anhydro- 
enneaheptitol.  The  Acetone  Compounds  of  Polyhydroxy- 
alcohols.  C.  Mannich  and  W.  Brose  ( Ber .,  1922,  55,  [B], 
3155 — 3157). — Anhydroenneaheptitol,  obtained  by  the  condens¬ 
ation  of  acetone  and  formaldehyde  in  the  presence  of  calcium 

hydroxide,  and  to  which  the  annexed  formula 
is  ascribed,  readily  yields  a  diacetone  compound, 
Ci5H2606,  leaflets,  m.  p.  (indefinite)  229°.  The 
substance  still  contains  a  free  hydroxyl  group, 
since  it  is  converted  by  acetic  anhydride  and 
sodium  acetate  into  a  monoacetate ,  highly  refractive  needles,  m.  p. 
140°  (corr.).  The  formation  of  an  acetone  derivative  is  the  more 
remarkable  since  the  parent  substance  is  a  1 :  3 -glycol ;  it  has  been 
assumed  previously  (cf.  Fischer,  A.,  1920,  i,  807 ;  Fischer,  Berg- 
mann,  and  Barwind,  A.,  1920,  i,  805)  that  acetone  derivatives  are 
only  obtainable  from  polyhydroxy- alcohols  which  have  the  hydroxy- 
groups  attached  to  adjacent  carbon  atoms.  H.  W. 


CH2-C(CH2-OH)2 

0  ch2-oh 

CH2-C(CH2-OH)2 


Tetralsevoglucosan  and  Tetraglucosan.  Hans  Pringsheim 
and  Karl  Schmalz  (Ber.,  1922,  55,  [B],  3001— 3007).— The  poly- 
amyloses,  obtained  by  the  fermentation  of  starch  and  glycogen 
with  Bacillus  macerans ,  are  characterised  by  undergoing  depoly¬ 
merisation  to  their  fundamental  substances  when  acetylated  by 
acetic  anhydride  in  the  presence  of  zinc  chloride  and  by  the  impos¬ 
sibility  of  their  complete  methylation.  These  properties  are  not 
shown  by  polymeric  anhydro- sugar,  since  tetralsevoglucosan  and 
tctraglucosan  can  be  acetylated  under  similar  conditions  without 
undergoing  depolymerisation,  and  are  completely  methylated  with 
unexpected  ease. 

Lsevoglucosan  and  tetralsevoglucosan  are  prepared  by  a  modi¬ 
fication  of  the  methods  of  Pictet  and  his  co-workers  (A.,  1918, 
i,  59,  527 ;  1921,  i,  766) ;  the  specific  rotation  of  the  latter  sub¬ 
stance  could  not  be  raised  beyond  +85°,  whereas  Pictet  records 
+  100°.  Tetralsevoglucosan  is  converted  by  acetic  anhydride  in 
the  presence  of  a  little  zinc  chloride  into  tetralcevoglucosan  dodeca- 
acetate ,  C48H64032,  an  amorphous  substance  which  is  completely 
molten  at  125°  after  softening  at  108 — 109°;  it  has  [a]i)  +  69*59° 
in  glacial  acetic  acid  solution.  Dodecamethyl  tetralcevoglucosan , 
C36H6402o,  a  pale  yellow,  viscous  liquid,  which  does  not  reduce 
Fehling’s  solution,  is  readily  prepared  by  two  consecutive  treat¬ 
ments  of  the  parent  substance  with  methyl  sulphate  and  sodium 
hydroxide  at  70°.  It  is  hydrolysed  by  boiling  dilute  sulphuric 
acid  (6%)  to  tetramethylglucose  (identified  as  the  anilide,  m.  p. 
136 — 137°)  and  a  dimethylglucose,  whereby  it  is  established  that 
in  the  polymerisation  of  lsevoglucosan,  the  rupture  of  the  1:6- 
oxygen  bridge  with  formation  of  a  free  6-hydroxy-group  has 
occurred  in  two  of  the  four  molecules  of  the  parent  substance 
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Tetraglucosan  dodeca-acetate  is  an  amorphous,  hygroscopic  sub¬ 
stance,  [a]i$+70*82°  when  dissolved  in  glacial  acetic  acid.  Dodeca- 
melhyltetraglucosan  is  hydrolysed  to  tetramethylglucose,  and  two 
products  which  are  characterised  by  solubility  in  anhydrous  ether 
in  the  one  case  and  in  acetone  in  the  other  case. 

Tetraglucosan  octa-acetate  has  m.  p.  84 — 86°,  in  agreement  with 
the  observations  of  Pictet  ( loc .  cit.).  H.  W. 

Polysaccharides.  XVI.  P.  Karrer  [with  W.  Fioroni] 
(Ber.,  1922,  55,  [J5],  2854 — 2863 ;  cf.  this  vol.,  i,  435). — The  heats 
of  combustion  of  the  amyloses  have  been  redetermined  with  the 
following  results  expressed  in  calories  per  gram  of  substance  : 
diamylose  (4285),  a-tetra-amylose  (4196),  a-octa-amylose  (4620), 
(3-hexa-amylose  (4166),  laevoglucosan  (4181),  triamylose  (identical 
with  P-hexa-amylose)  (4162’5).  Polymerisation  proceeds  exotherm- 
ally  from  diamylose  to  a-tetra-amylose  and  then  strongly  endo- 
thermally  to  octa-amylose.  In  further  examination  of  the 
possibility  of  calculating  the  heat  of  combustion  of  a  sugar  of  the 
general  formula  (C6H1206)„— (n— 1)H20,  the  values  have  been 
determined  experimentally  for  cellobiose  (3944)  (calculated  from 
the  observed  value  for  a  specimen  containing  2 '2%  of  water), 
sucrose  (3945),  lactose  (3953),  and  maltose  (3949) ;  within  the  limits 
of  experimental  error,  these  disaccharides,  have  identical 

heats  of  combustion.  This  is  also  true  of  maltose  octa-acetate 
(4468)  and  cellobiose  octa-acetate  (4471).  The  observed  and 
calculated  values  for  the  trisaccharide,  raffinose,  have  been  shown 
to  be  in  harmony,  and  similar  observations  are  recorded  for  the 
tetrasaccharide,  stachyose  (observed  4065 ;  calculated,  4058). 

The  dependence  of  the  heat  of  combustion  on  the  degree  of 
polymerisation  is  illustrated  in  the  case  of  the  a-amyloses.  A  com¬ 
parison  of  the  heats  of  combustion  of  acetyl-cellulose,  -starch, 
and  -inulin  on  the  one  hand  and  the  non-acetylated  polysaccharides 
on  the  other  should  therefore  give  valuable  information  as  to  the 
possibility  of  acetylation  being  accompanied  by  depolymerisation. 
The  observed  values  are  as  follows  :  inulin  (4190),  starch  (4182), 
cellulose  (4185),  starch  hexa-acetate  (4499),  cellulose  hexa-acetate 
(4496),  inulin  triacetate  (4522).  The  heats  of  combustion  of  the 
acetates  are  calculated  from  those  of  the  parent  substances  on  the 
assumption  that  the  heat  of  esterification  (known  to  be  small) 
can  be  neglected.  The  observed  and  calculated  values  agree  so 
closely  that  there  is  no  reason  to  suppose  that  an  alteration  of 
the  degree  of  polymerisation  of  the  carbohydrate  occurs  during 
acetylation. 

The  author  has  shown  that  hexa-amylose  is  identical  with  tri¬ 
amylose  and  his  observations  have  been  confirmed  by  the  crystallo- 
graphical  measurements  of  Miggle  and  Johnson.  The  individuality 
of  the  substances  has,  however,  been  maintained  by  Pringsheim 
(this  vol.,  i,  633),  to  whose  arguments  a  critical  reply  is  now  given. 
Pringsheim ’s  doubt  as  to  the  identity  of  the  maltose  hepta- acetate 
obtained  by  the  action  of  acetyl  bromide  on  triamylose  is  un¬ 
justified  since  it  is  a  well-defined,  crystalline  substance.  Attempts 
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to  repeat  the  preparation  of  triamylose  sodium  hydroxide  according 
to  Pringsheim’s  method  gave  a  product  which  contains  sodium 
ethoxide.  Contrary  to  Pringsheim’s  observations,  the  solubilities 
of  triamylose  and  hexa-amylose  in  water  are  identical,  and  the 
observed  discrepancies  are  due  to  the  inadequacy  of  Pringsheim’s 
method  of  experiment.  With  regard  to  Pringsheim’s  observation 
that  the  molecular  weight  of  acetylated  hexa-amylose  is  identical 
with  that  required  for  an  acetylated  triamylose,  the  author  points 
out  that  acetylated  anhydro-sugars  are  not  in  general  suitable 
for  determinations  of  molecular  weight;  incidentally,  the  mole¬ 
cular  weight  of  acetylated  hexa-amylose  as  determined  by  East’s 
method  (this  vol.,  ii,  421)  is  about  1950  (or  exactly  double  that 
found  by  Pringsheim).  Doubts  are  cast  on  the  individuality  of 
Pringsheim’s  trifructose.  H.  W. 

The  Absorption  of  Iodine  by  Starch.  II .  von  Euler  and 
Karl  MyrbAck  (Arkiv  Kent.  Min.  Geol .,  1922,  8,  No.  9,  1 — 29; 
cf.  this  vol.,  i,  527). — Measurements  have  been  made  of  the  distri¬ 
bution  of  iodine  between  benzene  and  a  solution  of  starch.  Evidence 
is  found  of  the  existence  of  two  compounds  of  iodine  and  potato 
starch,  to  which  the  formulae  (C6H10O5)18I2  and  (C6H10O5)18I4  are 
given.  Soluble  starch  has  less  affinity  for  iodine  than  potato 
starch,  and  there  is  more  iodine  in  the  benzene  layer.  There  is 
evidence  that  hydrogen  iodide  is  not  necessary  for  the  formation 
of  the  blue  colour  and  that  the  compound  of  Mylius  containing 
hydrogen  iodide  or  potassium  iodide  is  a  further  additive  compound. 

W.  0.  K. 

Oxidation  of  Amylodextrin.  Wiktor  Syniewski  (Roczniki 
Chem.,  1922,  2,  83 — 94). — When  amylodextrin  (soluble  starch)  is 
oxidised  by  means  of  bromine  in  the  presence  of  barium  carbonate 
(to  prevent  the  hydrolysis  of  the  molecule),  amylodextrinic  acid, 
C216H3480198,  is  obtained  as  a  white,  non- crystalline  substance. 
It  has  an  acid  reaction,  [a]^+ 191*09°,  and  its  reducing  power  is 
23*24%  of  that  of  maltose.  In  solution,  it  reduces  alkaline  silver 
solution  and  gives  the  “  Molisch  ”  reaction  with  a-naphthol,  but 
the  colour  is  not  violet  as  with  starch  and  the  sugars,  but  car¬ 
mine-red.  In  concentrated  solution,  it  gives  a  red  colour  on 
warming  with  hydroxylamine  hydrochloride  and  potassium  hydr¬ 
oxide.  The  author  assumes  that  amylodextrin  has  the  formula 
^216^3720  186  an(^  contains  twelve  maltose  residues  connected 
together  by  the  carbonyl  groups,  and  that  the  CH2*OH  groups 
alone  undergo  oxidation  to  carboxyl  groups.  W.  T. 

Some  Physical  Properties  of  Cotton  Cellulose  and  its 
Modifications.  A  Summary  of  Existing  Data.  Geo.  E. 
Collins  (Trans.  Text.  Inst .,  1922,  13,  204 — 213). — -The  following 
subjects  are  dealt  with :  specific  gravity,  elasticity,  specific  in¬ 
ductive  capacity,  electrification,  mechanical  absorption  of  liquids, 
thermal  effects  accompanying  water  adsorption,  changes  resulting 
from  the  action  of  heat  and  cold,  thermal  conductivity,  specific 
heat,  heat  of  combustion,  heat  of  reaction,  refractive  index,  double 
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refraction  and  appearance  in  polarised  light,  action  of  ultra-violet 
light,  optical  activity  of  sols,  ultra-microscopy,  evidence  of  X-rays 
on  structure.  Data  dealing  with  the  swelling  of  cellulose  and  the 
adsorption  of  vapour  by  cellulose  will  be  summarised  in  future 
reports,  but  it  may  be  taken  that  little  or  nothing  has  been  published 
about  properties  not  included  in  the  above  list.  J.  C.  W. 

The  Viscosity  of  Cellulose.  II.  The  Lowering  of  the 
Viscosity  of  Cellulose  by  Various  Reagents.  Reginald 
Arthur  Joyner  (T.,  1922,  121,  2395 — 2409). 

41  Oxycellulose  :  "  its  Formation  and  Reactions.  Percy 
Herbert  Clifford  and  Robert  George  Fargher  (Trans.  Text . 
Inst.,  1922,  13,  189 — 204). — A  review  of  the  various  methods  of 
oxidation  of  cellulose,  and  the  reactions  of,  and  tests  fqr,  “  oxy¬ 
cellulose,”  together  with  a  bibliography.  J.  C.  W. 

Ligninsulphonic  Acids.  R.  H.  McKee  and  Geo.  Barsky 
(Paper  Trade  J .,  1922,  74,  46 — 48). — An  attempt  to  separate  the 
various  acids  by  precipitation  with  calcium  chloride.  Three  litres 
of  sulphite  waste  liquor  were  concentrated  to  800  c.c.,  filtered, 
and  neutralised  with  calcium  hydroxide.  Calcium  chloride  was 
then  added  in  quantities  of  50  grams,  the  mixture  being  heated  on 
the  water-bath  for  two  hours  to  induce  coagulation ;  the  precipitate 
was  collected  after  each  addition.  Each  fraction  was  then  repre¬ 
cipitated  with  calcium  chloride  from  its  solution  in  twice  its  weight 
of  water.  Analysis  of  the  corresponding  barium  salts  of  the  final 
fractions  gave  C  59*7 — 55*1%,  H  6*4 — 5*9%.  The  ratio  of  carbon 
to  hydrogen  thus  varies  from  8*6  to  10*1,  whilst  the  ratio  for  cellulose 
is  7.  It  is  therefore  considered  that  the  substance  contains  several 
compounds  of  varying  composition.  Chemical  Abstracts. 

The  Decomposition  of  Amines  in  the  Vapour  Stage.  Fred 
W.  Upson  and  Lila  Sands  (J.  Amer .  Chem.  Soc .,  1922,  44,  2306 — 
2310). — When  ethylamine  vapour  is  passed  over  kaolin  at  700° 
the  chief  products  are  ammonia,  hydrogen  cyanide,  and  a  sub¬ 
stance  which  is  probably  acetonitrile,  together  'with  smaller  quanti¬ 
ties  of  hydrogen  and  nitrogen.  At  500°,  no  hydrogen  cyanide  is 
produced,  a  larger  amount  of  ammonia  is  formed,  and  the  gaseous 
products  contain  relatively  larger  amounts  of  unsaturated  hydro¬ 
carbons.  At  1000°,  the  nitrogen  appears  exclusively  as  free  nitro¬ 
gen,  and  much  of  the  hydrogen  as  free  hydrogen.  The  hydrocarbons 
are  almost  entirely  saturated  and  to  a  large  extent  consist  of  butane. 
The  decomposition  of  propylamine  under  similar  conditions  at  700° 
proceeds  in  a  manner  similar  to  that  of  ethylamine.  The  results 
may  be  explained  on  Nef’s  theory  of  methylenic  dissociation  (cf. 
Annalen,  1899,  309,  126;  1901,  318,  37).  W.  G. 

Kinetic  Determinations  of  the  Constitutions  of  Hydroxy- 
and  Amino-chloropropanes.  L.  Smith  and  B.  Platon  (Ber., 
1922,  55,  [B],  3143 — 3155). — The  preparation  of  P-chloro-n-propyl- 
amine  (cf.  Gabriel  and  Ohle,  A.,  1917,  i,  562)  and  a-chloro-p-amino- 
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propane  and  their  reactions  with  nitrous  acid  have  been  investigated. 
The  latter  changes  are  represented  in  the  scheme  : 


CHMeCl-CH2-NH2+HN02 

NH9;CHMe-CH,Cl+HN0,, 

90% 


CHMeChCH2-0H+N2+H20 

0H-CHMe-CH2Cl+N2+H20. 


It  is  therefore  shown  that  a  definite  transformation  can  accompany 
the  conversion  of  an  amino-  into  a  hydroxy-compound  by  means  of 
nitrous  acid  even  when  the  operation  is  conducted  at  a  low  tem¬ 
perature.  The  tendency  towards  transformation  is  most  marked 
with  the  a- amino-compound.  The  reaction  of  an  aliphatic  amino- 
compound  with  nitrous  acid  should  not  therefore  be  used  as  a 
general  method  for  the  elucidation  of  constitution.  The  optically 
active  “  (3-propylene  chlorohydrin  55  described  by  Abderhalden  and 
Eichwald  (A.,  1919,  i,  2)  must  be  regarded  as  a  mixture  of  approxim¬ 
ately  equal  quantities  of  the  a-  and  (3-compounds,  the  former  of 
which  is  inactive ;  the  corresponding  propylene  oxide  and  propylene 
glycol  must  also  be  partly  inactive.  The  synthesis  of  a |3- diglycerides 
from  acylated  y-aminopropylene  glycols  (Bergmann,  Brand,  and 
Dreyer,  A.,  1921,  i,  444)  does  not  appear  to  rest  on  a  firm  theoretical 
basis. 

The  preparation  of  (3-chloro-^-propylamine  is  effected  according 
to  the  method  of  Gabriel  and  Ohle  ( loc .  cit.) ;  (the  melting  points 
observed  for  the  various  intermediate  compounds  by  these  chemists 
are  recorded  in  brackets).  Propylene  oxide  is  converted  by  phthal- 
imide  into  a  mixture  of  (3 -hydroxy ethylphthalimide, 


oh-ch2-ch. 


•n:cqilo. 


2  ,Vy8 

lustrous  leaflets,  m.  p.  129*5°  (corr.),  and  (3-hydroxy-n-propyl- 
phthalimide,  prisms,  m.  p.  88°  (corr.)  [90 — 91°,  88 — 89°].  The 
latter  substance  is  converted  into  the  corresponding  chloride,  b.  p. 
183— 184°/10  mm.,  m.  p.  97*5 — 98°  (corr.)  [100 — 102°],  which  is 
hydrolysed  by  -  glacial  acetic  and  fuming  hydrochloric  acids  to 
(3- -chloro-w -propylamine  hydrochloride,  m.  p.  179°  (corr.)  [183*5 — 
186°].  The  substance  is,  however,  prepared  more  conveniently 
in  quantity  by  the  method  of  Abderhalden  and  Eichwald  (loc.  cit.). 
It  is  diazotised  in  faintly  acid  solution  either  as  hydrochloride  or 
tartrate;  the  chlorohydrin  which  is  formed  has  b.  p.  128 — 129*5° 
and  128—129°,  respectively,  and  is  colourless,  neutral,  and  free 
from  aldehyde. 

The  preparation  of  a-chloro-(3-aminopropane  is  effected  by 
converting  (3-chloro-n-propylamine  hydrochloride  by  means  of 

C  H 

sodium  hydroxide  into  the  imine,  CHMe<C  i  2,  which  is  trans- 

NH 


formed  by  concentrated  hydrochloric  acid  into  a-chloro- (3-amino- 
propane  hydrochloride ;  since  the  latter  substance  is  hygroscopic 
and  difficult  to  preserve,  it  is  converted  into  the  corresponding 
picrate,  m.  p.  146°,  which  is  re-converted  into  the  hydrochloride 
immediately  before  use.  It  is  diazotised  at  40 — v50°,  giving  a 
colourless,  neutral  chlorohydrin,  b.  p.  126°. 
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The  composition  of  the  mixture  of  chlorohydrins  is  established 
from  measurements  of  its  rate  of  decomposition  by  barium  hydr¬ 
oxide.  The  bimolecular  velocity  coefficient  for  a-chloro-p-hydr- 
oxypropane  for  £=0  is  &0~14*3,  whereas  the  corresponding  constant 
for  p-chloro-a-hydroxypropane  is  about  4.  The  coefficients  of  the 
mixtures  lie  intermediate  between  these  values  and  decrease 
markedly  as  decomposition  proceeds.  The  composition  of  the 
mixtures  is  calculated  on  the  assumption  that  for  a  definite  mixture 
the  velocity  coefficient  at  any  instant  is  only  dependent  on  the 
ratio  of  quantities  of  isomerides  actually  present  at  that  instant. 

The  constitution  of  the  chloropropylamines  is  established  similarly 
by  studying  the  rate  of  decomposition  by  barium  hydroxide.  The 
picrates  are  used,  and  the  velocity  of  the  change  is  determined  by 
estimation  of  the  chlorine  by  Volhard’s  method.  a-Chloro-P- 
propylamine  has  7s=0*50  at  25°,  whereas  the  corresponding  value 
for  P-chloro-?i-propylamine  is  0*067.  Since  the  action  of  chloro- 
amines  towards  alkali  hydroxide  is  similar  to  that  of  chlorohydrins, 
it  is  valid  to  assume  that  the  compound  which  is  most  readily 
decomposed  contains  the  halogen  in  the  a-position.  H.  W. 

The  Action  of  Sodammonium  on  Hexamethylenetetramine, 
Tetramethyldiaminomethane,  and  Ethylidene-ethylamine. 

M.  Picon  (Compt.  rend.,  1922,  175,  695 — 698;  cf.  Lebeau  and 
Picon,  this  vol.,  i,  801). — Sodammonium  is  the  only  hydrogenat¬ 
ing  substance  that  is  without  action  on  hexamethylenetetramine, 
and  it  has  no  action  on  saturated  aliphatic  compounds  which 
contain  nitrogen.  Its  action  on  unsaturated  aliphatic  nitrogen 
compounds  results  in  the  formation  of  condensation  products  in 
which  two  molecules  of  the  original  substance  are  linked  by  the 
carbon  atoms  which  were  previously  unsaturated.  This  reaction 
furnishes  a  new  method  of  preparing  secondary  diamines.  The 
inference  is  drawn  that  the  inertness  of  sodammonium  with  respect 
to  hexamethylenetetramine  is  due  to  the  fact  that  the  latter  has 
no  double  bond  which  links  carbon  to  nitrogen;  this  tends  to 
support  the  constitutional  formula  suggested  by  Duden  and  Scharff 
(A.,  1896,  i,  122).  H.  J.  E. 

Mechanism  of  Guanidine  Formation  in  Fused  Mixtures 
of  Dicyanodiamide  and  Ammonium  Salts.  J.  S.  Blair  and 
J.  M.  Braham  (J.  Amer .  Chem .  8oc .,  1922,  44,  2342 — 2352;  cf. 
Davis,  this  vol.,  i,  117,  118;  Werner  and  Bell,  T.,  1920,  117, 
1133). — Experimental  evidence  is  given  in  support  of  the  view  that 
the  mechanism  of  guanidine  formation  in  fused  mixtures  of  dicyano¬ 
diamide  and  an  ammonium  salt  consists  first  in  the  formation  of 
the  diguanide  salt  by  the  addition  of  the  ammonium  salt  to  the 
nitrile  group  of  dicyanodiamide,  and  the  subsequent  addition  of 
a  second  molecule  of  the  ammonium  salt  to  form  two  molecules 
of  the  guanidine  salt. 

I. NH2-C(NH)-NH-CN+NH3*HX->NH2*C(NH)*NH*C(NH)-NH2,HX 

II.  NH2-C(XH)-NH-C(XH)-NH2,HX+NH3,HX^2NH:C(XH2)2,HX. 
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When  dicyanodiamide  is  fused  with  ammonium  thiocyanate,  the 
amount  of  diguanide  thiocyanate  in  the  fused  mass  increases  at 
first  with  the  time  of  fusion,  then  reaches  a  maximum,  and  slowly 
diminishes.  On  the  other  hand,  guanidine  thiocyanate  does  not 
make  its  appearance  until  the  diguanide  thiocyanate  has  nearly 
reached  its  maximum  concentration. 

When  diguanide  nitrate  is  fused  with  ammonium  nitrate  there 
is  a  decided  formation  of  guanidine  nitrate  and  the  statement 
that  diguanide  salts  are  formed  by  the  reverse  of  reaction  II  above 
is  shown  to  be  very  doubtful. 

The  authors  consider  that  the  experimental  results  support  the 
cyanoguanidine  structure  for  dicyanodiamide.  W.  G. 

Mutarotation  and  Pseudo-mutarotation  of  Glucosamine 
and  its  Derivatives.  James  Colqtjhoun  Irvine  and  John 
Campbell  Earl  (T.,  1922,  121,  2370 — -2376). 

Salicylidene  Derivatives  of  d-Glucosamine.  James  Colqu- 
houn  Irvine  and  John  Campbell  Earl  (T.,  1922,  121,  2376 — • 
2381). 

The  Influence  of  Position  and  of  Temperature  on  the 
Reaction  of  Aliphatic  Amino-nitrogen  with  Nitrous  Acid. 

Max  S.  Dunn  and  Carl  L.  A.  Schmidt  ( J .  Biol.  Ghent.,  1922,  53, 
401 — 410). — The  rate  at  which  nitrous  acid  deaminises  aliphatic 
amino-acids  depends  on  the  position  of  the  amino-group;  the 
greater  the  distance  of  this  from  the  carboxyl  the  more  slowly 
the  reaction  proceeds.  In  all  cases,  a  decrease  in  temperature 
causes  a  diminution  in  the  rate,  but,  contrary  to  the  statement 
of  Sure  and  Hart  (A.,  1917,  ii,  551)  the  deamination  of  the  e-amino- 
group  of  lysine  is  not  completely  inhibited  at  1°.  Casein  is  deamin- 
ised  more  slowly  than  lysine  at  the  ordinary  temperature.  E.  S. 

The  Synthesis  of  Glycine  from  Formaldehyde.  Arthur 
Robert  Ling  and  Dinshaw  Rattonji  Nanji  (Biochem.  J.,  1922, 
16,  702 — 703). — Methyleneaminoacetonitrile  is  prepared  by  Klages’ 
method  by  condensing  two  molecules  of  formaldehyde  with  one 
molecule  of  ammonium  cyanide.  The  nitrile  is  then  hydrolysed 
with  a  boiling  40%  solution  of  barium  hydroxide  and  the  methylene 
derivative  of  glycine  formed  is  boiled  until  no  more  form¬ 
aldehyde  is  given  off.  The  yield  of  glycine  from  aldehyde  by  this 
method  is  54%  of  the  theoretical — the  highest  yield  of  glycine  yet 
recorded  as  a  result  of  its  direct  synthesis  from  formaldehyde. 

s.  s.  z. 

Hydrolysis  of  Glycylglycine  by  Hydrochloric  Acid.  Iv.  S. 

Jaitschnikov  (J.  Russ .  Phys.  Chem.  Soc.,  1920,  52,  147 — 150). — 
Both  at  10°  and  at  100°,  the  hydrolysis  of  glycylglycine  by  means  of 
hydrochloric  acid  proceeds,  for  about  one-third  of  its  course,  in 
accordance  with  the  equation  for  a  reaction  of  the  first  order  (cf. 
Euler,  A.,  1907,  i,  574).,  T.  H.  P. 
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The  Preparation  of  a-Amino-^-hydroxy-acids  from  Olefine 
Carboxylic  Acids.  Walther  Schrauth  and  Hanns  Geller 
(Ber.,  1922,  55,  [J5],  2783 — 2796). — The  possible  general  applic¬ 
ability  of  a  synthesis  of  a-amino- (3-hydroxy-acids  from  ethylene- 
carboxylic  acids  on  the  following  lines  has  been  investigated  : 

ester  of  olefinecarboxylic  acid  mercury  aceta%  p-methoxy-a-acetato- 

methyl  alcohol 

mercuri-ester  p-methoxy-a-bromomercuri-ester  bromin^  a-bromo- 
p-methoxy-ester  hydroly3i^  a-bromo-p-methoxy-acid  ammoniv  a-amino- 
p-metlioxy-acid  a'-amino-P-hydroxy-acid.  The  synthesis  ap¬ 

pears  likely  to  be  valuable  in  the  purely  aliphatic  series,  but 
complications  follow’  when  aromatic  radicles  are  present. 

Ethyl  fi-methoxy-oL-bromomercuriisovalerate, 

0Me*CMe2#CH(HgBr)*C02Et, 

colourless  plates,  m.  p.  51°,  is  prepared  by  treating  ethyl  pp-di- 
methylacrylate  with  a  solution  of  mercuric  acetate  in  methyl 
alcohol  during  three  days  at  the  atmospheric  pressure  and  subse¬ 
quently  adding  an  aqueous  solution  of  potassium  bromide  to  the 
mixture.  It  is  slowly  transformed  by  a  solution  of  bromine  in 
chloroform  into  ethyl  K-bromo-$-methoxyisovaleratef  a  colourless 
liquid  which  is  hydrolysed  by  N /2-aqucous  sodium  hydroxide  to 
a-bromo-fi-methoxyisovaleric  acid ,  0Me*CMe2*CHBr*C02H,  m.  p.  77°. 
When  the  latter  is  heated  with  aqueous  ammonia  (25%)  at  100°, 
it  is  transformed  into  <x-amino-$-methoxyisovaleric  acid , 

0Me*CMe2*CH(NH2)*C02H, 

colourless,  lustrous  plates,  decomp.  250 — 260°,  from  which  a-amino- 
P-hydroxyi<sovaleric  acid,  0H*CMe2'CH(NH)*C02H,  m.  p.  218° 
(decomp.),  is  prepared  by  means  of  boiling  hydrobromic  acid 
(d  T47).  The  latter  acid  is  converted  by  phenylcarbimide  into  the 
compound ,  C12H1604N2,  m.  p.  162°  (decomp.);  it  gives  a  naphthal¬ 
ene- p -sulphonyl  derivative ,  C15H1705NS,  small,  colourless  needles, 
in.  p.  261°. 

Difficulties  are  encountered  when  the  series  of  reactions  is  applied 
to  methyl  cinnamate  (cf.  Schrauth,  Schoeller,  and  Struensee,  A., 
1910,  i,  347).  The  preparation  of  methyl  p-methoxy-a-bromomercuri- 
p-phenylpropionate,  OMe*CHPh*CH(HgBr)*C02Me,  is  effected  in 
good  yield,  but  the  replacement  of  the  mercury  complex  by  bromine 
occurs  slowly  in  the  presence  of  chloroform  with  simultaneous  pro¬ 
duction  of  methyl  ap-dibromo-p-phenylpropionate,  but  rapidly  in  the 
presence  of  ethyl  acetate,  with  formation  of  methyl  a-6romo-P- 
methoxy-$-phenylpropionate.  The  hydrolysis  of  the  latter  is  not 
very  satisfactory,  since  considerable  quantities  of  halogen-free 
products  are  obtained  when  sodium  hydroxide  is  used,  whereas 
ap-dibromo-P-phenylpropionic  acid  is  formed  when  hydrobromic 
acid  is  employed.  Attempts  are  made  to  overcome  the  difficulties 
attendant  on  hydrolysis  by  the  use  of  cinnamic  acid  as  initial 
material.  The  latter  is  converted  successively  into  fi-methoxy-a. - 
bromomercuri-$-phenylpropionic  acid ,  m.  p.  160 — 466°  (decomp.), 
0L-bromo-$-methoxy-$-phenylpropionic  acid ,  m.  p.  (indefinite)  170° 
after  softening  at  165°  (which  appears  to  be  a  stereoisomeride  of 
the  acid  obtained  in  the  above  series,  starting  from  methyl  cin- 
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namate)  and  a-amino-^-methoxy-^-phenylpropionic  acid ,  plates, 
m.  p.  236°  (deeomp.)  [corresponding  compound  from  phenylcarb- 
imide,  colourless  plates,  in.  p.  161°  (decomp.);  p -naphtlialenesulph- 
onyl  derivative,  prisms,  m.  p.  157°].  Replacement  of  the  methoxy- 
by  the  hydroxy-group  in  the  latter  acid  could  not  be  effected  by 
hydrobromic  or  hydriodic  acids,  bromohydrocinnamic  and  cin¬ 
namic  acids  being  formed.  a-Bromo-$-methoxy-$-phenylpropionic 
acid,  prepared  by  the  hydrolysis  of  methyl  a-bromo-p-methoxy-p- 
phenylpropionate,  crystallises  in  colourless  needles,  m.  p.  126 — 
127°. 

Ethyl  p-methoxyeinnamate  is  converted  in  the  usual  manner 
into  ethyl  $-methoxy-oL-bromomercuri-$-ip-methoxyphenylpropionate , 
prismatic  plates,  m.  p.  107°.  The  elimination  of  the  mercury 
complex  by  bromine  does  not,  however,  follow  a  completely  normal 
course,  since  bromination  of  the  phenyl  group  occurs  simuh 
taneously,  as  is  shown  by  the  ultimate  isolation  of  a-amino-$- 
methoxy-fi-p-methoxybromophenylpropionic  acid ,  pale  yellow  plates, 
m.  p.  224°  (decomp.)  (the  corresponding  derivative  from  phenyl- 
carbimide  is  described).  On  the  other  hand,  ethyl  $-meihoxy-<x - 
iodomercuri-$-p-meihoxyphenylpropionate,  m.  p.  117°,  is  very  slowly 
converted  by  iodine  in  ethereal  solution  into  ethyl  oi-iodo-$-methoxy- 
$-p-methoxyphenylpropionate,  a  pale  yellow  liquid,  which  is  hydro¬ 
lysed  by  JV/2- sodium  hydroxide  solution  to  a-iodo-$-raethoxy-$-p- 
methoxyphenylpropionic  acid ,  C11H1304IJ2PI20,  lustrous  needles, 
m.  p.  89 — 90°,  in  which,  however,  the  iodine  could  not  be  replaced 
by  the  amino-group ;  all  experiments  with  aqueous  or  liquid 
ammonia  led  to  the  formation  of  p-methoxy cinnamic  acid  or  the 
corresponding  styrene.  In  one  instance,  however,  the  desired 
cL-amino-$-methoxy-$-p-methoxyphenylpropionic  acid,  long  plates, 
m.  p.  233°  (deeomp.),  was  obtained  in  very  small  yield,  but  the 
experiment  could  not  be  repeated.  H.  W. 

Synthesis  of  Aminohydroxy-acids  and  the  Amino-acid 
from  ci/cfoPropyl  Methyl  Ketone  (Acetyltrimethylene). 

N.  D.  Zelinsky  and  E.  F.  Dengin  (Ber.,  1922,  55,  [B],  3354 — 
3361). — The  synthesis  of  a  series  of  hydro xyamino-acids  from  keto- 
alcohols  by  the  cyanohydrin  method  is  recorded  (cf.  Zelinsky  and 
Stadnikoff,  A.,  1906,  i,  425). 

ai-Amino-fi-hydroxy -  oL-methylpropionic  acid  (cc-melhyl  serine), 
0H,CH2,CMe(NH2)*C02H,  transparent  platelets,  m.  p.  243°  (deeomp. 
in  a  sealed  capillary),  is  prepared  by  the  addition  of  acetylcarbinyl 
acetate  (cf.  Perkin,  T.,  1891,  59,  786)  to  an  aqueous  solution  of 
potassium  cyanide  and  ammonium  chloride  and  treatment  of  the 
product  of  the  reaction  with  hydrochloric  acid ;  the  yield  is  12-6% 
of  that  theoretically  possible.  Better  yields  (41%)  are  obtained 
when  acetylcarbinol  is  substituted  for  the  acetate.  The  copper 
salt  of  a-methylserine,  (C4H803N)2Cu,2H20,  crystallises  in  small, 
blue  needles. 

Hydroacetylacetone,  potassium  cyanide,  and  ammonium  chloride 
give  oi-amino-y -hydroxy -oL-methyl-n-valeric  acid  -hydroxy -n- 

propylalanine),  CIl3*CH(0H)*CH2-CMe(NH2)*C02H,  small  needles, 
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m.  p.  232 — 233°  (the  crystalline,  copper  salt,  (C6H1203N)2Cu,2H20, 
is  described). 

a- A  mino-t  -  hydrox y- o.~me(hyl-n- valeric  acid  ( a-y '  -  hydroxy  -  n  - prop  yl  - 
alanine ),  0H*CH2‘CH2-CH2*CMe(NH2)*C02H,  small*  needles,  m.  p. 
198 — 200°,  is  similarly  prepared  from  acetopropyl  alcohol  (a 
modified  method  for  the  preparation  of  this  substance  is  described 
in  detail) ;  the  corresponding  copper  salt  is  described. 

oL-Amino-z-hydroxy-u-methyl-n-hexoic  acid  (cc-S-hydroxy-n-butylalan- 
ine ),  0H'CH2’[Cn2]3*CMe(NH2)-C02H,  prepared  from  S-aceto-?i- 
butylalcohol,  crystallises  in  small  platelets,  m.  p.  224 — 226°;  the 
copper  salt,  (C7H1403N)2Cu,2H20,  is  a  blue,  crystalline  powder. 

ai-Amino-ai-cyclopropylpropionic  acid  ( a-cyclo propylalanine) , 

CH 

>  TT2^>CH‘CMe(NH2)’C02H,  prepared  from  acetylcycZopropane,  crys- 
eli2 

tallises  in  needles,  m.  p.  273 — 275°,  in  a  closed  capillary ;  it  sublimes 
readily  at  about  125°.  The  corresponding  hydrochloride  and  copper 
salt,  (C6H10O2N)2Cu,2H2O,  bluish-violet  plates,  are  described. 

H.  W. 


Catalysis  of  the  Formation  and  Hydrolysis  of  Acetamide 
by  Acetic  Acid.  William  A.  Noyes  and  Walter  F.  Goebel 
Amer.  Chem.  Soc .,  1922,  44,  2286 — 2295).— Acetic  acid  acts  as 
a  catalyst  both  for  the  formation  of  acetamide  from  ammonium 
acetate  and  for  the  hydrolysis  of  acetamide  by  water.  The  hydro¬ 
lysis  of  acetamide  by  water  is  autocatalytic,  probably  because  the 
acetic  acid  from  the  dissociation  of  the  ammonium  acetate  formed 
catalyses  the  subsequent  reaction. 

The  formation  of  acetamide  from  ammonium  acetate  with  or 
without  the  addition  of  0T  mol.  of  acetic  acid  is  essentially  a 
bimolecular  reaction  between  ammonia  and  acetic  acid.  In  all 
probability  an  intermediate  compound,  CH3*C(OH)2,NH2,  is  formed 
as  a  passing  phase  in  the  reaction.  The  formation  and  hydrolysis 
of  acetamide  in  the  presence  of  1*5  mols.  of  acetic  acid  is  chiefly 
a  bimolecular  reaction  with  one  of  the  constituents,  hydrogen-ion 
or  acetic  acid,  constant.  The  other  constituents  limiting  the  speed 
of  the  reaction  must  be  ammonia  on  one  side,  and  acetamide  on 
the  other. 

In  the  preparation  of  acetamide  a  practically  quantitative  yield 
is  obtained  if  equimoleeular  proportions  of  ammonium  acetate  and 
glacial  acetic  acid  are  heated  together  at  just  below  the  boiling 
point  of  the  mixture  for  thirty  to  fifty  minutes  and  then  the  mixture 
is  slowly  distilled  through  a  good  fractionating  column  the  temper¬ 
ature  at  the  top  of  which  is  not  allowed  to  exceed  103 — 104°.  In 
this  way  a  residue  of  acetamide,  b.  p.  215 — 217°,  is  obtained, 

W.  G. 

The  Compounds  of  Carbamide  and  Benzoic  Acid.  Yukichi 
Osaka  and  Kinji  Ando  (Mem.  Coll.  Sci.  Kyoto ,  1922,  5,  169 — 
172). — The  solubility  of  mixtures  of  carbamide  and  benzoic  acid  in 
alcohol  have  been  determined  at  0°,  25°,  and  40°,  and  no  evidence 
was  found  for  the  existence  of  any  compound  of  the  two. 

W.  E.  G. 
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Ethyl  Bromodiethylacetylallophanate.  J.  Callsen  (U.S. 
Pat.  1424236). — Ethyl  bromodiethylacetylallophanate, 

CEt2Br-C0*NH-C0-NH-C02Et, 

colourless  crystals,  m.  p.  62 — 63°,  is  obtained  by  heating  bromo- 
diethylacetylcarbimide  with  urethane  and  crystallising  the  product 
from  light  petroleum.  Chemical  Abstracts. 

Preparation  of  Hydrocyanic  Acid  in  Large  Quantities  in 
the  Laboratory.  E.  Fritzmann  (J.  Russ.  Rhys.  Chem.  Soc 
1920,  52,  227— 234).— For  preparing  hydrocyanic  acid  from  potass¬ 
ium  ferrocyanide,  sulphuric  acid,  and  water,  less  of  the  last  two 
ingredients  than  is  usually  recommended  may  be  employed,  the 
yield  of  the  acid  and  the  velocity  of  the  reaction  remaining  unim¬ 
paired  if  the  three  reagents  are  taken  in  the  proportions  10  :  5  :  8. 
The  apparatus  used  is  described.  T.  H.  P. 

The  X-Ray  Structure  of  Potassium  Cyanide.  P.  A.  Cooper 
{Nature,  1922,  110,  544). — Polemical  (cf.  ibid.,  1921,  107,  745; 
Bozworth,  this  vol.,  i,  441).  A.  A.  E. 

Preparation  of  Cyanuric  Triazide.  Erwin  Ott  (D.R.-P. 

355926;  from  Chem.  Zentr.,  1922,  iv,  550;  cf.  Ott  and  Ohse, 
A.,  1921,  i,  231). — In  the  preparation  of  cyanuric  triazide  from 
cyanuric  trihydrazide,  C3H9N9,  and  nitrites  (Swiss  Pat.  89718),  the 
following  occur  as  intermediate  products  depending  on  the  amount 
of  nitrite  used  and  the  duration  of  the  reaction.  Cyanuric  dihydr- 
azidomonoazide,  C3H6N10,  crystalline,  m.  p.  85 — 87°;  and  cyanuric 
monohydrazidodiazide ,  C3H3N1:L,  crystalline,  m.  p.  87 — 88°.  These 
compounds  are  less  sensitive  to  percussion  than  the  pure  cyanuric 
triazide,  C3N12.  G.  W.  R. 

Electrolysis  of  Organo-magnesium  Compounds.  N.  V. 

Kondyrev  (J.  Russ.  Rhys.  Chem.  Soc.,  1920,  52,  17 — 24). — Ex¬ 
periments  with  magnesium  ethyl  bromide,  magnesium  propyl 
bromide,  and  magnesium  phenyl  bromide  show  that,  when  dis¬ 
solved  in  dry  ether,  these  compounds  function  as  electrolytes. 
When  a  current  is  passed  through  the  ethereal  solution  by  means 
of  a  platinum  cathode  and  a  zinc  or  aluminium  anode,  and  a  copper 
voltameter  is  included  in  the  circuit,  the  amount  of  zinc  or 
aluminium  which  passes  into  solution  corresponds  exactly  with 
the  amount  of  copper  deposited  in  the  voltameter,  aluminium 
behaving  as  a  tervalent  metal;  a  deposit  of  magnesium  is  formed 
at  the  same  time  on  the  platinum  cathode.  When,  however,  the 
anode  consists  of  copper,  the  latter  passes  into  solution  only  in 
traces.  There  is  little  doubt  that  organo-zinc  and  organo- aluminium 
compounds  are  formed  in  this  way  when  corresponding  metals 
are  used  as  the  anode  and  it  may  be  possible  to  prepare  these 
compounds  by  such  means.  T.  H.  P. 

Magnesium  Compounds  of  the  Olefines.  I,  II,  and  III. 

Vl.  Krestinski  (Ber.,  1922,  55,  [J3],  2754 — 2762,  2762 — 2770, 
2770 — 2774;  J.  Russ.  Rhys.  Chem.  Soc.,  1920,  52,  63 — 74,  75 — 
84,  85 — 90). — I.  Alkenyl  haloids  in  which  the  halogen  atom  is 
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attached  to  the  carbon  atom  from  which  the  double  bond  pro¬ 
ceeds  have  been  but  little  used  in  the  formation  of  Grignard’s 
reagents  possibly  on  account  of  Grignard’s  supposition  that  such 
haloids  would  either  not  react  with  the  metal  at  all  or  only  in  an 
abnormal  manner.  The  only  cases  previously  investigated  appear 
to  be  the  action  of  magnesium  on  cj-bromostyrene  and  the  application 
of  vinyl  haloids  to  the  production  of  erythrene  (Austerweil,  A., 
1912,  i,  525).  The  behaviour  of  (3-methyl-Aa-propenyl  bromide 
(isocrotyl  bromide),  CMe2!CHBr,  has  now  been  investigated  in  a 
series  of  researches  of  which  this  communication  gives  the  first 
account. 

A  solution  of  isocrotyl  bromide  in  anhydrous  ether  does  not 
react  with  magnesium  under  the  usual  conditions  and  only  does 
so  slowly  and  incompletely  when  the  mixture  is  warmed  or  iodine 
is  added.  In  the  presence  of  Baeyer’s  pre-aetivated  magnesium 
an  energetic  action  occurs  which  can  only  be  regulated  with  difficulty, 
since  undue  rise  of  temperature  causes  the  Grignard  reagent  to 
decompose  with  the  copious  evolution  of  gas,  whereas  action  soon 
ceases  when  the  mixture  is  cooled.  The  course  of  the  action  can 
be  most  easily  regulated  when  the  ethereal  solution  of  the  haloid 
is  added  gradually  to  the  mechanically-stirred  mixture  of  the 
other  components ;  it  is  not  possible,  however,  to  cause  the  whole 
of  the  magnesium  to  enter  into  reaction.  The  gas  evolved  is 
mainly  isobutylene,  which  is  converted  by  bromine  into  a  mixture 
of  a(3-dibromoisobutane,  CMe2Br*CH2Br,  b.  p.  54 — 56° /24  mm., 
149 — 151°/normal  pressure,  df  1*7827,  n™  1*51406,  rif  1*51186,  and 
a  tribromoisobutane,  b.  p.  107 — 109° /1 9  mm.  The  course  of  the 
action  is  represented  most  simply  by  the  schemes  CMe2ICH*MgBr 
CMe2:C  <  [or  -CH^CMeiCH-J+H-MgBr  and  CMe2ICHBr + H -MgBr = 
CMe2ICH2+MgBr2.  The  fate  of  the  radicle  CMe2!C<  or 
“GHo’CMelCH-  remains  undecided.  An  examination  of  the  pro¬ 
ducts  of  the  action  of  water  on  the  Grignard  solution  only  led  to 
the  isolation  of  ill- defined  products  containing  oxygen. 

Magnesium  and  isocrotyl  bromide  react  with  acetaldehyde  in 
ethereal  solution  to  yield  ethyl  alcohol,  methylisocrotylcarbinol , 
CMe2!CH-CHMe*OH,  and  two  fractions,  b.  p.  80 — 87°/15  mm., 
df  0*8596,  7ii>°  1*45534,  and  b.  p.  87— 97°/15  mm.,  df  0*8763, 
rif  1*45854,  which  appear  to  be  a  mixture  of  isomeric  alcohols, 
C10H18O;  a  fourth  fraction,  b.  p.  228 — 232°,  has  not  been  investi¬ 
gated  further.  Methylisocrotylcarbinol  has  b.  p.  136 — 138°,  df 
0*8384,  nf  1*43159,  ^  1*43430,  ^  1*44098,  1-44721.  It  is 

transformed  by  acetic  anhydride  at  100°  into  a  mixture  of  8-methyl- 
A«y -pentadiene,  CMe2:CH*CH:CH2,  b.  p.  75*5—76°,  df  0*72155, 
rif  1*44664,  and  methylisocrotylcarbinyl  acetate ,  OAc*CHMe-CH!CMe2, 
b.  p.  140—146°. 

II.  The  action  of  magnesium  isocrotyl  bromide  on  isobutaldehyde 
has  been  examined. 

isoCrotyl  bromide,  magnesium,  and  isobutaldehyde  are  caused 
to  react  in  the  presence  of  ether,  and  the  product  is  submitted  to 
fractional  distillation  whereby  isobutyl  alcohol,  isopropylisocrotyl - 
carbinol ,  CHMe2-CH(OH)-CHICMe2,  and  fractions  of  higher  boiling 
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point  from  which  homogeneous  products  could  not  be  separated 
are  obtained.  isoPropyksocrotylcarbinol  has  b.  p.  161 — 163°, 
df  0-8444,  <  1-44493.  It  is  converted  by  acetic  anhydride  at 
100°  into  iso  propylisocrotylcarbiny  l  acetate ,  b.  p.  177 — 180°,  df 
0-8270,  <  1-43288,  and  ^e-dimethyl- Aay-hexadiene, 

CHMe2-CH:CH-CMe:CH2, 

b.  p.  116 — 118°,  df  0-7412,  rif  1-45024.  The  constitution  of  the 
hydrocarbon  is  deduced  from  its  oxidation  by  potassium  perman¬ 
ganate  to  formic,  acetic,  and  fsobutyric  acids.  The  production  of 
a  hydrocarbon  of  this  constitution  from  isopropyHsocrotylcarbinol 
is  difficult  to  explain  unless  it  is  assumed  that  the  substance  not 
only  is  acetylated  by  acetic  anhydride,  but  also  simultaneously 
unites  with  a  molecule  of  acetic  acid  which  is  eliminated  subse¬ 
quently  in  a  different  direction,  thus  :  CMe2!CH*CH(OH)*CHMe2  -> 
OAc‘CMe2*CH2*CH(OAc)*CHMe2  ->  CH2:CMe-CH:CH-CHMe2.  The 
constitution  assigned  to  isopropyKsocrotylcarbmol  is  established  by 
the  observation  that  it  is  oxidised  by  potassium  permanganate  to 
acetone,  two  stereoisomeric  vLOL-dimethyl-y-isopropylglycerols, 
OH*CMe2*CH(OH)*CH(OH)*CHMe2, 
sparingly  soluble  crystals,  m.  p.  159 — 160°,  and  a  very  hygro¬ 
scopic  substance,  m.  p.  73 — 75°,  respectively,  formic,  acetic,  and 
^obutyric  acids,  and  a  non- crystalline  acid,  CHMe2*C0*C02II, 
which  is  analysed  in  the  form  of  its  calcium  salt,  (C5H703)2Ca,H20, 
and  characterised  further  by  the  formation  of  a  crystalline  semi- 
carbazone.  Re-examination  of  the  action  of  acetic  anhydride  on 
isopropyHsocrotylcarbinol  shows  that  two  isomeric  acetates,  C10H18O2, 
are  actually  produced  which  have  b.  p.  167 — 170°,  df  0-88676,  < 
1-43739,  and  b.  p.  174 — 176°,  df  0-88226,  rif  1-43238,  respectively. 
When  hydrolysed  with  barium  hydroxide  solution  two  alcohols , 
C8H160,  b.  p.  158—161°,  df  0-8449,  rif  1*43679,  and  b.  p.  160— 
165°,  df  0-845,5,  rif  1-43789,  respectively,  are  obtained,  but  on 
account  of  lack  of  substance  it  has  not  yet  been  found  possible  to 
elucidate  their  constitution. 

isoPropylisocrotylcarbinol  is  converted  by  aluminium  oxide  at 
an  incipient  red  heat  mainly  into  dmocrotyl,  CMe2ICH*CH!CMe2, 
b.  p.  132 — -138°  (which  is  transformed  by  hydrogen  bromide  into 
the  hydro  bromide,  m.  p.  65°),  and  ( ?)  ^e-dimethyl- hfiy-hexadiene, 
CMe2:o:CH-CHMe2,  b.  p.  119—123°,  df  0-7637,  <  1*45054. 

III.  Phenylisocrotylcarbinol,  CMe2ICH*CHPh*OH,  a  colourless 
liquid,  b.  p.  122— 125° /7  mm.,  <0-9861,  <  1-53516,  is  prepared 
by  the  action  of  magnesium  isocrotyl  bromide  on  benzaldehyde. 

The  observations  have  been  extended  to  a-methylisocrotyl 
bromide  [y-bromo-p-methyl-A^-butylene],  CMe2!CBrMe.  The  sub¬ 
stance  reacts  with  magnesium  in  much  the  same  manner  as,  but 
with  rather  more  difficulty  than,  its  simpler  homologue.  Tri- 
methylethylene  [  [^-methyl- A^-butylene]  is  evolved  in  large  quantity 
and  is  identified  by  converting  it  into  dibromopentane  and  tert.- 
amyl  iodide ;  it  appears  to  be  the  sole  gaseous  product  of  the 
change.  Decomposition  of  the  Grignard  reagent  with  water  leads 
to  the  further  evolution  of  large  volumes  of  trimethylethylene. 
The  non-volatile  products  are  unsaturated  compounds  which  con- 
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tain  oxygen ;  their  nature  has  not  been  established  definitely. 
The  action  of  magnesium  a-methylisocrotyl  bromide  on  acet¬ 
aldehyde  appears  to  lead  to  the  formation  of  methyl- ^-dimethyl- 
<x-prcpc:iylzzrbinol,  CMe2!CMe-CHMe*OH,  which,  however,  has  not 
been  investigated  closely. 

The  action  of  an  ethereal  solution  of  vinyl  bromide  on  activated 
magnesium  commences  very  rapidly  and  proceeds  with  the  evolution 
of  a  mixture  of  acetylene  and  ethylene.  H.  W. 

Derivatives  of  Methylstannonic  Acid.  Their  Bearing  upon 
its  Constitution.  Herbert  Lambourne  (T.,  1922,  121,  2533 — * 
2540). 


The  Dinitro-derivatives  of  p -Dichlorobenzene.  Annie 
Louise  Macleod,  Marion  C.  Pfund,  and  Mary  L.  Kilpatrick 
(J.  Amer.  Chem.  Soc .,  1922,  44,  2260 — 2271). — The  product,  m.  p. 
81°,  obtained  as  one  of  the  products  of  nitration  of  p-dichloro- 
benzene  (cf.  Nason,  A.,  1919,  i,  10)  is  shown  to  be  a  molecular 
compound  of  2  :  5-dichloro-l  :  4-dinitro-  and  2  :  5-dichloro-l  :  3- 
dinitro-benzene,  the  proportions  approximating  to  two  molecules 
of  the  former  to  three  of  the  latter.  When  this  substance  was 
reduced  by  tin  and  hydrochloric  acid  a  mixture  of  the  corresponding 
diamines  was  obtained. 

From  a  study  of  the  action  of  alcoholic  ammonia  on  the  isomeric 
dichlorodinitrobenzenes,  it  is  shown  that  the  m-dinitro- derivative 
is  converted  entirely  into  chlorodinitroaniline,  the  chlorine  atom 
in  the  ortho-position  to  the  two  nitro-groups  being  replaced  by  an 
amino -group.  With  the  o-  and  ^p-dinitro-  derivatives,  the  main 
reaction  results  in  the  replacement  of  one  nitro-group  by  an  amino- 
group,  but  at  the  same  time  a  comparatively  small  amount  of  the 
corresponding  dinitro-p-phenylenediamine  is  produced. 

On  reduction  by  tin  and  hydrochloric  acid,  3  :  6-dichloro-l  :  2- 
dinitrobenzene  yields  3  :  6-dichloro-o-phenylenediamine ,  m.  p.  98°, 
which  condensed  with  benzil  to  give  1  : ^-dichlorodiphenylquin- 
oxaline ,  m.  p.  214°.  W.  G. 

Aromatic  Sulphonyl  Chlorides.  Jessie  Stewart  (T.,  1922, 
121,  2555— 2561). 

Preparation  of  Aryl  Sulphonic  Esters  of  Halogenated 
Aliphatic  Alcohols.  Georg  von  Kereszty  and  Emil  Wole 
(D.R.-P.  353195;  from  Chem.  Zentr.y  1922,  iv,  156). — An  aryl- 
sulphonyl  chloride  mixed  with  a  halogenated  aliphatic  alcohol  is 
shaken  at  low  temperatures  with  concentrated  alkali  hydroxide 
solution  until  an  alkaline  reaction  persists.  The  ester  formed  is 
rapidly  hydrolysed.  Chloroethyl  benzenesulphonate,  from  benzene- 
sulphonyl  chloride  and  glycol  chlorohydrin,  has  b.  p.  184°/8 — 11  mm. 
Bromoethyl  benzenesulphonate ,  similarly  prepared,  has  b.  p.  192° /20 
mm.  Dichloropropyl  benzenesulphonate ,  from  aa-dichlorohydrin 
and  benzenesulphonyl  chloride,  has  b.  p.  205°/20  mm.  andm.  p.  50°. 

G.  W.  R. 
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The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  VI.  The  Action  of  Titanous  Chloride  and  of 
Ammonia  on  Representative  Halogen  Compounds.  Ian 

Armstrong  Black,  Edmund  Langley  Hirst,  and  Alexander 
Killen  Macbeth  (T.,  1922,  121,  2527 — 2533). 

Thermal  Analysis  of  the  System  o-  :  p-Toluenesulphon- 
amides.  A.  F.  Dobrjanski  (J.  Rttss.  Phys.  Chem.  Soc .,  1920, 
52,  139 — 144). — Thermal  analysis  of  this  system  yields  a  melting- 
point  curve  composed  of  two  branches  intersecting  at  the  eutectic 
point  about  108°,  which  corresponds  with  42-5%  and  57*5%  of 
the  ortho-  and  para-isomerides,  respectively.  This  eutectic  point 
is  identical  with  the  melting  point  of  the  non-separable  mixture  of 
the  two  amides  obtained  in  practice  when  the  mixture  of  the 
corresponding  ortho-  and  para-chlorides  is  treated  with  ammonia. 
Separation  of  the  para- amide  from  this  mixture  by  fractional 
precipitation  should  hence  be,  and  is  found  experimentally  to  be, 
impossible.  The  acicular  crystals,  m.  p.  120°,  mentioned  by 
Fahlberg,  correspond  with  a  mixture  in  equal  parts  of  the  two 
isomerides,  but  no  indication  is  obtained  of  the  formation  of  a 
molecular  compound  and  no  distectic  point  is  observed;  such' 
crystals  are  readily  resolved  into  their  components  under  the 
microscope.  T.  H.  P. 

Transformation  of  the  Diphenyl-,  Phenyl-p'-tolyl-,  and 
Di-p1-tolyl-amides  of  Toluene-p-sulphonic  Acid.  J.  Halber- 
kann  ( Ber .,  1922,  55,  [B],  3074—3095;  cf.  A.,  1921,  i,  660,  779).— 
In  continuation  of  previous  work,  the  behaviour  of  diarylamides  of 
toluene-p-sulphonic  acids  has  been  investigated  and  transformations 
similar  to  those  recorded  for  the  mixed  aromatic  amides  (loc.  cit.) 
have  been  observed. 

^-Toluenesulphondiphenylamide,  C6H4Me*S02#NPh2,  m.  p.  142°, 
prepared  by  heating  diphenylamine  with  toluene-p-sulphonyl 
chloride  in  the  presence  of  pyridine,  is  almost  quantitatively 
hydrolysed  when  heated  with  sulphuric  acid  (d  1*74).  Its  be¬ 
haviour  towards  concentrated  sulphuric  acid  depends  greatly  on 
the  temperature  used;  at  100°,  sulphonation  occurs  to  a  con¬ 
siderable  extent  and  the  remainder  of  the  amide  is  partly  hydrolysed 
and  partly  isomerised.  The  most  favourable  temperature  for 
transformation  is  20°,  under  which  conditions  75%  of  the  amide 
is  converted  into  o-anilinophenyl-p-tolylsulphone, 

C6H4Me-S02-C?H4-NHPh, 

colourless,  prismatic  rods,  m.  p.  96 — 97°.  The  latter  substance  is 
converted  by  hydrochloric  acid  and  sodium  nitrite  in  the  presence 
of  aqueous  acetone  into  o' -phenylnitrosoaminophenyl-p-tolylsulphone 
[o '  -p  -  toluenesulphonyldiphenylnitrosoamine  ] , 

C6H4Me-S02-C6H4-NPh-N0, 

colourless  crystals,  m.  p.  126 — 127°.  Treatment  of  a  concentrated 
ethereal  solution  of  the  nitrosoamine  with  a  saturated  solution  of 
hydrogen  chloride  in  ethyl  alcohol  brings  about  its  isomerisation 
to  2-p-nitrosoanilinophenyl-p-tolylsulphone, 

C6H4Me*S02*C6H4*NH*C6H4*N0, 
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large,  steel-blue  crystals  which  appear  green  by  reflected  light  and 
give  a  dark  green  powder,  m.  p.  150 — 151°  [the  hydrochloride ,  an 
ochre-coloured  powder,  m.  p.  197°  (complete  decomp.)  after  darken¬ 
ing  above  150°,  is  described],  which  is  reduced  by  sodium  hypo¬ 
sulphite  in  alkaline  solution  to  2  -  p  -  ami  noa  nili  no  phenyl  -  p  -  tolyl- 
sulphone ,  C6H4Me-S02-G6H4*NH-C6H4*NH2,  colourless,  prismatic 
crystals,  m.  p.  134 — 135°;  the  amine  can  be  diazotised  and  then 
couples  normally  with  p-naphthol  to  yield  p -toluenesulphonyl- 
o ' ' -anilino- p'  -  benzeneazo-  $-naphthol, 

C6H4Me*SO2’C6H4*NH'C6H4‘N:N*C10H6'OH, 
small,  red  needles,  m.  p.  172°.  2-p-Nitrosoanilinophenyl-p-tolyl- 
sulphone  is  converted  by  protracted  treatment  with  aqueous 
sodium  hydroxide  solution  into  o' -aminophenyl-p-tolylsulphone, 
C6H4Me*S02*C6H4*NH2,  colourless,  prismatic  rods  which  readily 
become  red,  m.  p.  120 — 121°,  which  is  diazotised  and  coupled  with 
P-naphthol  to  form  p-toluenesulphonylbenzeneazo^naphihol , 

C6H4Me*SO2-C6H4'N2-C10H6-OH, 
brownish-red,  lustrous  needles,  m.  p.  208°. 

The  proof  that  the  amino-group  in  aminophenyl-p-tolylsulphone, 
m.  p.  120 — 121°,  occupies  the  ortho -position  is  obtained  in  two 
ways.  On  the  one  hand,  p' -aminophenyl-p-tolylsulphone,  groups  of 
colourless,  four-sided  rods,  m.  p.  181°,  is  synthesised  from  A-acetyl- 
p-sulphanilic  chloride  and  toluene  by  the  Friedel- Crafts’  reaction 
and  subsequent  hydrolysis  of  the  product  with  hydrochloric  acid. 
On  the  other,  if  wandering  normally  occurs  towards  the  ortho¬ 
position  even  when  the  para-position  is  free,  the  compound  m.  p. 
120 — 121°  should  be  obtainable  in  the  following  manner  (this  is 
the  case).  p-Toluenesulphonanilide  is  quantitatively  transformed 
by  ethyl  toluene -p-sulphonate  or  ethyl  sulphate  into  the  corre¬ 
sponding  A-ethyl  compound,  m.  p.  87 — 88°,  which  is  partly 
hydrolysed  and  partly  isomerised  by  concentrated  sulphuric  acid 
to  o'-ethylaminophenyl'-p-tolylsulphone,  C6H4Me#S02*C6H4*NHEt, 
coarse,  colourless  prisms,  m.  p.  90 — 91°  [acetyl  derivative,  hexa¬ 
gonal  needles  or  plates,  m.  p.  141°  (cf.  Witt,  A.,  1913,  i,  360)]. 
I)e- ethylation  of  the  compounds  is  effected  with  considerable 
difficulty  by  heating  it  at  270 — 275°  in  a  current  of  dry  hydrogen 
chloride.  The  small  amount  of  o'-aminophenyl-p-tolylsulphone 
which  is  produced  is  isolated  by  diazotising  the  crude  product, 
coupling  the  diazo -solution  with  resorcinol,  filtering  the  solution, 
precipitating  the  dye  by  addition  of  acid,  and  subsequently  reducing 
it  to  the  amine  by  means  of  sodium  hyposulphite.  The  product 
has  m.  p.  120°. 

Toluene-p-sulphonphenyl-p'-tolylamide,  C6H4Me-S02vNPh*C6H4Me, 
colourless,  four-sided  needles,  m.  p.  122 — 123°,  is  prepared  by  heat¬ 
ing  toluene -^-sulphonyl  chloride  with  phenyl-^)- tolylamine  in  th  e 
presence  of  pyridine.  It  is  converted  by  concentrated  sulphuric 
acid  into  a  mixture  of  the  two  possible  sulphones,  the  reaction 
being  accompanied  by  very  little  hydrolysis.  2-p-Toluidinophenyl - 
p -tolylsulphone,  C6H4Me*S02*C6H4*NH*C6H4Me,  almost  colourless, 
coarse  prisms  or  four-sided  prismatic  rods,  m.  p.  147°,  is  readily 
isolated  from  the  product  by  reason  of  its  sparing  solubility  in 
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alcohol.  It  gives  an  N -acetyl  derivative,  colourless,  prismatic  rods, 
m.  p.  164 — 165°,  and  an  N-mYm$o-compound,  aggregates  of  pale 
yellow  needles,  m.  p.  168°  (decomp.);  the  latter  regenerates  the 
parent  compound  when  treated  with  hydrogen  chloride  in  the 
presence  of  alcohol  and  ether  and  does  not  become  isomerised  to 
the  nuclear  nitroso- compound  although  the  para-position  in  the 
benzene  nucleus  is  not  occupied.  The  second  sulphone  is  isolated 
by  converting  the  mixture  obtained  as  above  into  the  corresponding 
nitroso-derivatives,  which  are  separated  mechanically  from  one 
another  and  subsequently  reduced  by  pbenylhydrazine.  p -Tolyl- 
l-anilino-va-tolylsulphone ,  C6H4Me%S02’C6H3Mev^HPh,  forms  coarse, 
colourless  crystals,  m.  p.  124°.  The  corresponding  nitrosoamine 
crystallises  in  brown,  hexagonal  plates  or  large  rhombs,  m.  p. 
132°  (decomp,);  it  is  reduced  by  zinc  dust  and  acetic  acid  in  the 
presence  of  acetone  and  alcohol  to  the  corresponding  hydrazine , 
^20^20^2-^2^?  coarse,  colourless  prisms,  m.  p.  169 — 170°  (benzylidene 
compound,  C27H2402N2S,  pale  yellow  prisms,  m.  p.  195°).  The 
nitrosoamine  is  isomerised  by  hydrogen  chloride  in  the  presence  of 
alcohol  and  ether  to  the  corresponding  p -nitrosophenyl  compound , 
C6H4Me*S02,C6H3Me,NH*C6H4*N0,  greenish-yellow,  prismatic 
needles,  m.  p.  174- — 175°  (apparent  decomp.)  [the  hydrochloride , 
brownish-red  prisms,  m.  p.  178 — 179°  (decomp.)  after  darkening 
at  about  160°  is  described].  Ammonium  sulphide  reduces  the 
p-nitroso- compound  smoothly  to  the  diamine , 

C6H4Me-S02-C6H3Me-NH*C6H4'NH2, 
colourless  crystals,  m.  p.  148 — 149°  ( hydrochloride ,  colourless  needles 
or  plates),  whereas  with  sodium  hyposulphite  or  zinc  dust  as  reducing 
agent  an  azo-compound,  C40H36O4N4S2j  m.  p.  267 — 268°,  is  also 
formed  (the  latter  is  produced  also  by  heating  molecular  quantities 
of  the  p-nitroso-  and  p-amino-eompounds  dissolved  in  glacial  acetic 
acid).  When  heated  with  sodium  hydroxide  solution  (10%)  at 
140°,  the  p-nitroso-compound  is  converted  into  p-tolyl-6-amino- 
m-tolylsulphone,  C6H4Me*S02*C6H3Me*NH2,  m.  p.  168 — 169°.  The 
transformation  of  toluene-p-sulphonphenyl-p'-tolylamide  is  always 
accompanied  by  a  greater  or  less  amount  of  sulphonation.  The 
free  sulphonic  acid ,  C6H4Me*S02'C6H3Me*NH*C6H4,S03H,  crystal¬ 
lises  in  colourless,  slender  needles  (+2H20),  m.  p.  146°  (decomp.) ; 
the  corresponding  barium  salt  has  m.  p.  269 — 270°  (a  mono-  and  a 
di-hydrate  are  described). 

To^e?Z€-p-s^p^oftdi-p-fo^amide,C6H4Me*S02d^(C6H4Me)2,  colour¬ 
less,  rhombic  plates,  m.  p.  144°,  is  isomerised  quantitatively  by 
concentrated  sulphuric  acid  at  60°  into  the  corresponding  sulphone , 
C6H4Me*S02*C6H3Me*NH*C6H4Me,  long,  colourless  needles,  m.  p. 
110 — 111°.  The  latter  yields  an  N -nitroso- derivative,  C21H20O3N2S, 
pale  yellow,  hexagonal  platelets,  m.  p.  148 — 149°,  which  is  re¬ 
converted  into  the  sulphone  when  treated  with  hydrogen  chloride 
in  the  presence  of  alcohol  and  ether.  H.  W. 

Union  of  Hydrogen  with  Acetylene  Derivatives.  XIV. 
Hydrogenation  of  Phenylacetylene.  J.  S.  Zalkind  (J.  Buss. 
Phys.  Chem.  Soc .,  1920,  52,  191 — 198). — The  velocity  of  hydro- 


ORGANIC  CHEMISTRY. 


i.  1135 


genation  of  phenylacetylene  in  presence  of  colloidal  platinum 
increases  to  a  maximum  after  combination  of  the  first  two  atoms 
of  hydrogen  and  subsequently  diminishes.  The  reaction  proceeds, 
but  extremely  slowly,  after  four  atoms  of  hydrogen  have  been 
combined;  characteristic  of  this  late  stage  of  the  hydrogenation 
is  the  fact  that  it  proceeds  more  rapidly  with  low  than  with  high 
concentrations  of  the  catalyst.  Further,  hydrogenation  of  the 
triple  to  the  double  linking  takes  place  more  slowly  than  that  of 
the  double  to  the  single  linking. 

The  results  of  experiments  with  styrene  indicate  that,  in  the 
nascent  state,  this  compound  is  more  readily  hydrogenated  than 
when  ready-formed.  Here,  too,  the  hydrogenation  does  not  cease 
when  the  side-chain  is  converted  into  the  ethyl  group,  but  is  con¬ 
tinued  at  the  expense  of  the  double  linkings  of  the  nucleus.  It 
seems  possible,  indeed,  that  the  initial  stage  of  the  reaction  pro¬ 
ceeds  in  two  different  directions,  yielding,  not  merely  ethylbenzene, 
but  also  5-methyl- A1,3-cycfohexadiene.  T.  H.  P. 

The  Action  of  Bromine  Water  on  Indene.  John  Read  and 
Eric  Hurst  (T.,  1922,  121,  2550 — 2554). 

Chemistry  of  Naphthalene  and  its  Derivatives  :  Chemical 
Peculiarities  of  the  Naphthalene  Nucleus.  N.  N.  Voroshcov 
(Bull.  Inst.  Polyt.  Ivanovo-Voznesensk .,  1922,  6,  125 — 151). — The 
author  discusses  the  four  principal  structural  formula?  which  have 
been  proposed  for  the  naphthalene  molecule  :  (1)  That  proposed 
by  Erlenmeyer  ( Annalen ,  1866,  137,  346)  and  Graebe  ( Ber .,  1868, 
1,  36)  and  expounded  by  Marckwald  (A.,  1894,  i,  474;  1895,  i,  244) 
and  composed  of  two  benzene  rings  having  two  common  carbon 
atoms;  (2)  Bamberger’s  formula  (A.,  1890,  1299);  (3)  Thiele’s 
formula  (A.,  1899,  i,  534),  and  (4)  the  formula  proposed  by  Harries 
(A.,  1906,  i,  225)  and  Willstatter  and  King  (A.,  1913,  i,  353).  The 
identity  of  the  two  six-membered  rings  in  naphthalene  appears 
certain,  in  the  absence  of  evidence  that  isomeric  mono -substituted 
naphthalenes  exist  with  the  substituents  in  the  same  position. 
Besides  being  unsymmetrical,  Willstatter’s  formula  rests  on  in¬ 
adequate  foundations.  Thiele’s  formula  appears  the  most  prob¬ 
able,  as  it  brings  out  the  special  reactivity  of  the  a-position.  The 
different  behaviour  shown  towards  reagents  by  benzene  and  by 
octatetrene  cannot  be  advanced  as  an  argument  against  Thiele’s 
theory,  as  it  may  be  explained  by  differences  between  six-  and 
eight -membered  rings. 

In  the  monohydroxy-  and  monoamino -derivatives  of  naph¬ 
thalene,  however,  the  naphthalene  nucleus  exhibits  other  relations. 
The  results  of  the  author’s  investigations  on  the  action  of  sodium 
hydrogen  sulphite  on  naphthalene  derivatives  (A.,  1916,  i,  293) 
do  not  agree  with  Bucherer’s  statements  (A.,  1904,  i,  309;  1905, 
i,  48),  and  show  that  the  naphthols  are  not  esterified  by  sulphurous 
acid  or  sulphites,  but  first  yield  additive  compounds,  which  are 
regarded  as  formed  from  the  ketones  isomeric  with  the  naphthols. 
In  view  of  the  marked  analogy  in  reaction  relationships  between 
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the  hydrogen  atom  in  the  4 -position 
f)  f]  of  a-naphthol  and  that  in  the  1 -position 

/XX\nrj  /'X/Xpu  of  p-naphthol,  the  constitution  I  is 
|  ||  h  U  f  ||  Y^2  favoured  for  the  keto-form  of  a- 

naplithol,  although  the  structure  II  is 
CH2  CH  not  excluded.  Thiele’s  theory  of  con- 

(I.)  (II.)  jugated  double  linkings  renders  it 

probable  that  the  keto -forms  of  the 
naphthols  are  but  slightly  unsaturated. 

The  divergent  behaviour  shown  by  benzene  and  naphthalene 
derivatives  evidenced  in  the  alkylation  of  the  naphthols  in  acid 
solution,  in  the  amination  of  the  hydroxy-group  and  hydrolysis 
of  the  amino -group,  and  in  the  reaction  with  sulphites,  is  readily 
explainable  on  the  assumption  that  the  hydroxy-  and  amino- 
derivatives  of  the  naphthalene  series  more  readily  undergo  keto- 
enolic  transformations  than  the  corresponding  compounds  of  the 
benzene  series.  Thus,  hydroxy- derivatives  of  naphthalene  are 
true  enols,  whereas  the  hydroxyl  of  the  monohydroxyl  derivatives 
of  the  benzene  series  functions  as  aromatically  combined  hydroxyl ; 
this  conclusion  is  not  in  accord  with  the  views  of  Meyer  (A.,  1913, 
i,  704),  but  is  supported  by  various  reactions  of  naphthalene  deriv¬ 
atives.  Application  of  the  sulphite  reaction  to  the  naphthylene- 
1  :  5-  and  -1  :  8-diamines  results  in  the  formation  of  the  additive 
compound  first  in  one  of  the  substituted  rings,  the  second  ring 
remaining  intact  as  a  typically  aromatic  ring.  If  then  the  sul¬ 
phurous  acid  additive  compound  is  destroyed,  the  amino-group 
of  the  second  ring  reacts  on  subsequent  treatment  with  sulphurous 
acid ;  in  this  case  the  second  ring  exhibits  aliphatically-unsaturated, 
and  the  first  aromatic  behaviour.  The  various  stages  of  the  reaction 
are  in  agreement  with  the  author’s  views.  T.  H.  P. 


Preparation  of  Symmetrical  Octahydroanthracenes.  Georg 
Schroeter  and  Tetralin  G.  m.  b.  H.  (D.R.-P.  352721 ;  from 
Chem.  Zentr .,  1922,  iv,  159). — Purified  anthracene,  melted  or  in 
solution,  is  treated  with  hydrogen  under  pressure  in  the  presence 
of  catalysts.  For  example,  purified  anthracene,  m.  p.  214°,  is 
dissolved  in  tetrahydronaphthalene  and  in  the  presence  of  a 
catalyst,  prepared  by  precipitation  of  reduced  nickel  on  fuller’s 
earth,  treated  with  hydrogen  at  180 — 200°  under  a  pressure  of 
10 — 15  atmospheres  until  a  quantity  equivalent  to  four  molecules 
is  absorbed.  The  product  is  fractionated  under  reduced  pressure. 

ppr 

s -Octahydroanthracene,  C6H8<^qj^>C6H8,  forms  crystals,  m.  p. 


72- 


-73°,  b. 
CH- 


160 — 162°/11  mm.  It  forms  a  monosulphonic  acid, 
^>C6H8.  With  chlorine  and  bromine  crystalline 

formed.  By  oxidation  with 


C6H8<C(S03H) 

halogen  substitution  products  are 
chromium  trioxide,  4^-keto-s-octahydroanthracene  is  obtained.  The 
symmetrical  constitution  of  the  octahydroanthracene  is  shown  by 
the  following  synthesis.  Tetrahydronaphthalene  gives  with  chloro- 
acetyl  chloride  in  the  presence  of  phosphoric  oxide  a-  and  $4etra- 
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hydronaphthoylacetyl  chlorides ,  C^H^CO'CHg'COCl;  the  latter 
give  with  ethyl  sodiomalonate  ethyl  a-  and  $-tetrahydronaphthoyl - 
acetylmalonates ,  C10H11*CO,CH2*CH(CO2Et)2,  which  by  hydrolysis 
give  a-  and  $4etrahydronaphthoylpropionic  acids , 

C10H11-CO*CH2-CH2-CO2H. 

By  reduction,  these  acids  yield  a-  and  fi-tetrahydronaphthylbutyric 
acids.  From  the  chlorides  of  these  acids  cyclic  ketones  are 
obtained  by  inner  condensation.  From  fi-tetrahydronaphthylbutyryl 
chloride ,  4-keto-s-octahydroanthracene  and  4- Iceto-s-octahydrophen - 
anthrene  are  obtained  and  may  be  separated  by  means  of 
their  semicarbazones .  4-Keto-s-octahydroanthracene  yields,  on  reduc¬ 
tion,  <s-octahydroanthraeene,  m.  p.  72—73°,  identical  with  that 
prepared  by  the  catalytic  process.  Similarly,  catalytic  s-octahydro- 
anthracene  gives  on  oxidation  with  chromium  trioxide  4-keto-s-octa- 
hydro anthracene  identical  with  the  compound  obtained  in  the 
above  synthesis.  G.  W.  R. 


Preparation  of  Symmetrical  Octahydrophenanthrenes. 

Georg  Schroeter  and  Tetralin  G.  m.  b.  H.  (D.R.-P.  352719; 
from  Chem.  Zentr .,  1922,  iv,  159 — 160). — Purified  phenanthrene, 
melted  or  in  solution,  is  hydrogenated  in  the  presence  of  catalysts. 
For  example,  phenanthrene,  purified  by  treatment  with  readily 
fusible  or  finely  divided  metals  such  as  sodium,  potassium,  copper, 
iron,  or  nickel,  or  other  metallic  compounds  such  as  sodamide  or 
calcium  carbide,  is  treated  with  hydrogen  at  180 — 220°  at  15 
atmospheres  pressure  in  the  presence  of  a  catalyst  prepared  by 
precipitating  nickel  on  fuller’s  earth.  The  product,  b.  p.  160 — 
170°/ 13  mm.,  is  purified  by  way  of  its  sulphonic  acid  (I)  which  by 

„  ,  C6H8-OS03H  ,tt  .  C„H8-CH  treatment  with  hydrochloric  acid 
‘  °  °  h  *  U1-;  »  °  °  M  gives  s  -  octahydrophenanthrene 

B6H8-L11  (H)  The  latter  compound  forms 

crystals,  m.  p.  16*7°,  b.  p.  167*5°/13  mm.,  d20  1*026.  Its  constitution 
is  demonstrated  in  the  same  way  as  that  of  the  <s-octahydro- 
anthracene  (see  preceding  abstract).  s-Octahydrophenthrenemono- 
sulphonic  acid  gives  a  stable  chloride  which  with  dilute  aniline 
solution  yields  a  crystalline  anilide.  G.  W.  It. 


Diphenylene-ethylene.  Heinrich  Wieland,  Fritz  Reindel, 
and  Juan  Ferrer  ( Ber .,  1922,  55,  [J3],  3313 — 3317). — The  pre- 

C  H 

paration  of  diphenylene-ethylene  [dibenzofulvene],  i 6  4^>CICH2, 

CgH^ 

by  leading  the  vapours  of  fluorene  over  heated  lead  oxide  has  been 
described  by  Manchot  and  Krische  (A.,  1905,  i,  142)  and  by 
Sieglitz  and  Jassoy  (A.,  1921,  i,  791);  repetition  of  their  work 
shows  that  the  product  is  a  mixture  of  fluorene  and  bidiphenylene- 
ethylene.  For  the  preparation  of  the  hydrocarbon,  9-methyl- 
fluorenol  (Daufresne,  A.,  1908,  i,  164)  is  mixed  with  dry  aluminium 
phosphate  and  distilled  under  diminished  pressure ;  the  monomeric 
substance  is  obtained  in  only  very  small  yield  on  account  of  the 
unusual  readiness  with  which  it  polymerises  at  a  high  temperature. 
The  isolated  polymeride  can  be  depolymerised  by  a  second  heating, 
but  the  isolation  of  the  monomeride  is  not  possible  even  by  dis- 
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tillation  in  a  high  vacuum.  The  product  is  therefore  converted 
into  the  crystalline  dibromide ,  broad,  lustrous  needles,  m.  p.  143° 
(decomp.),  which  is  debrominated  by  treating  its  solution  in  alcohol 
with  zinc  dust  and  acetic  acid;  the  operation  must  be  performed 
in  artificial  light.  Diphenylene- ethylene  crystallises  in  lustrous, 
pointed  prisms,  m.  p,  53°.  It  may  be  preserved  unchanged  for 
a  few  hours  if  shielded  from  daylight,  but  is  rapidly  polymerised 
when  exposed  even  to  diffused  daylight  or  the  rays  from  a  mercury 
lamp.  In  solution,  it  is  considerably  more  stable ;  thus,  the  ethereal 
solution  is  unchanged  after  being  illuminated  during  twenty  minutes 
by  the  mercury  lamp.  Polymerisation  is  not  accelerated  by  ethereal 
hydrogen  chloride.  It  instantly  combines  with  bromine  with 
re-formation  of  the  dibromide.  It  is  readily  reduced  by  hydrogen 
in  ethereal  solution  in  the  presence  of  palladium  black  to  9-methyl- 
fluorene,  m.  p.  45 — 46°.  The  polymeride ,  (C14H10)n,  is  a  chalky, 
amorphous,  colourless  powder,  which  commences  to  soften  at 
about  270°,  whereby  incipient  depolymerisation  begins.  H.  W. 

Synthesis  of  Pyrene.  Karl  Fleischer  and  Ewald  Retze 
(Ber.y  1922,  55,  [J5],  3280 — 3290). — A  direct  synthesis  of  pyrene 
from  naphthalene  has  been  effected  by  condensing  the  latter  with 
malonyl  bromide,  reducing  the  product,  again  condensing  the 
reduction  product  with  malonyl  bromide,  and  submitting  the 
compound  so  produced  to  a  final  reduction. 

A  solution  of  malonyl  bromide  and  naphthalene  in  carbon  di¬ 
sulphide  is  converted  by  aluminium  chloride  into  pen-naphth- 
indanedione  (annexed  formula),  decomp,  about  265°  after  darkening 
at  250°,  which  is  identical  with  the  product  obtained 
by  Errera  (A.,  1911,  i,  465)  by  the  action  of  naphthalic 
anhydride  on  ethyl  malonate  in  the  presence  of  zinc 
chloride ;  malonyl  chloride  may  be  substituted  for  the 
bromide  with  equally  good  results.  A  suspension  of 
the  dione  in  benzene  is  converted  by  phosphorus  penta- 
chloride  into  3  :  3-dichloro-l-Jcetoperinaphthindane ,  red¬ 
dish-brown  crystals,  m.  p.  about  340°  (decomp.).  Reduction  of  the 
dione  to  the  corresponding  hydrocarbon  can  be  effected  only  with 
great  difficulty.  It  is  either  not  affected  or  converted  into  amor¬ 
phous  products,  which  retain  the  property  of  solubility  in  alkali 
hydroxide,  by  amalgamated  zinc  and  hydrochloric  acid,  zinc  or 
magnesium,  and  glacial  acetic  acid,  zinc  dust  in  alkaline  solution, 
sodium  amalgam,  sodium  and  amyl  alcohol  or  cycZohexanol. 
Treatment  with  hydriodic  acid  (d  1*7)  and  red  phosphorus  under 
pressure  converts  the  keto-  into  methylene  groups,  but  the  product 
also  suffers  hydrogenation  in  the  nucleus;  since  the  conditions 
of  the  reaction  cannot  be  precisely  governed,  a  mixture  of  hydro¬ 
genated  hydrocarbons  is  produced.  The  product  can,  however, 
be  dehydrogenated  by  passage  over  freshly-reduced  copper  at 
500°  thereby  yielding  pentrimethylenenaphthalene  (pennaphth- 
indane),  m.  p.  68 — 69°,  identical  with  the  product  isolated  by 
Langstein  (A.,  1910,  i,  726)  by  the  degradation  of  pyrene.  It  is 
very  sensitive  towards  air.  The  corresponding  picrate  crystallises 
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in  red  needles,  m.  p.  134 — 135°  after  becoming  discoloured  at  124°, 
whereas  the  additive  compound  with  1:3:  5-trinitrobenzene  forms 
yellow  needles,  m.  p.  159 — 160°  after  becoming  dis- 
2  coloured  at  130°. 

CO  penNaphthindane  reacts  with  malonyl  bromide  in 
the  presence  of  carbon  disulphide  and  aluminium 
chloride  to  give  1  :  3-diketo-l  :  2  :  3  :  4  :  5  :  6-hexa- 
hydropyrene  (annexed  formula),  a  pale  yellow,  amor¬ 
phous  substance  which  does  not  melt  below  280°. 
It  is  converted  by  distillation  with  zinc  dust  in  a 
slow  current  of  hydrogen  into  pyrene,  the  identity 
of  which  is  established  by  converting  it  into  the 
picrate,  long,  red  needles,  m.  p.  215°.  H.  W. 

Amine  Oxidation.  VI.  Radicles  as  Intermediate  Stages 
in  Chemical  Reactions.  Stefan  Goldschmidt  and  Bernard 
Wurzschmitt  (Ber.,  1922,  55,  [B],  3216 — 3220). — A  characteristic 
property  of  organic  radicles  is  their  ability  to  combine  with  the 
radicles  of  other  elements  to  form  relatively  stable  additive  com¬ 
pounds.  This  behaviour  may  be  used  in  the  detection  of  the 
transitory  existence  of  radicles  during  the  course  of  a  chemical 
reaction  provided  that  the  second  radicle  is  not  itself  changed 
under  the  experimental  conditions  used,  and  that  the  velocity 
of  addition  of  the  radicles  is  greater  than  that  of  the  polymerisation 
of  the  intermediate  radicle.  From  this  point  of  view,  the  oxidation 
of  aniline,  p-toluidine,  and  o-toluidine  dissolved  in  ether  by  lead 
peroxide  in  the  presence  of  ignited  sodium  sulphate  and  hexa- 
phenylethane  has  been  investigated ;  anilinotriphenylme thane, 
colourless,  hexagonal  prisms,  m.  p.  148 — 149°,  p-toluidinotriphenyl- 
methane,  m.  p.  176°,  and  o-toluidinotriphenylmethane,  m.  p.  142°, 
respectively,  are  thereby  obtained  in  good  yield,  thus  showing 
that  the  radicle  R*NH~  is  intermediately  produced  (which  -  prob¬ 
ably  becomes  transformed  into  R*NI  and  R*NH2).  Under 
similar  conditions,  diphenylamine  yields  solely  tetraphenylhydr- 
azine;  diphenylaminotriphenylmethane  cannot  be  obtained  even 
by  considerable  variation  of  the  experimental  conditions.  The 
rate  of  polymerisation  of  diphenylnitrogen  appears  to  be  much 
greater  than  its  velocity  of  combination  with  triphenylmethyl. 

The  thermal  decomposition  of  hydrazobenzene  into  azobenzene 
and  aniline  has  been  interpreted  by  Stieglitz  and  Curme  (A.,  1913, 
ii,  398)  as  taking  place  in  accordance  with  the  scheme  :  NHPlrNHPh 
— >■  PhNI+l?hNH2,  whereas  Wieland  (1915,  i,  850)  has  considered 
it  to  occur  thus  :  NHPh-NHPh=NPh!NPh+2H.  Conclusive  evi¬ 
dence  in  favour  of  the  latter  view  is  deduced  from  the  observation 
that  azobenzene  and  triphenylmethane  are  almost  quantitatively  pro¬ 
duced  when  a  solution  of  hydrazobenzene  in  toluene  is  boiled  with 
triphenylmethyl  in  an  atmosphere  of  carbon  dioxide;  the  radicle 
thus  acts  as  acceptor  of  the  activated  hydrogen.  H.  W. 

Amine  Oxidation.  VII.  The  Oxidation  of  Aniline. 

Stefan  Goldschmidt  and  Bernhard  Wurzschmitt  (Ber.y  1922, 
55,  [B],  3220 — 3227 ;  cf.  A.,  1920,  i,  226). — It  has  been  suggested 
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previously  that  the  formation  of  the  different  complex  products 
of  the  oxidation  of  aniline  may  be  due  to  the  intermediate  formation 
of  benzoquinonephenyldi-imine  or  to  the  production  and  subse¬ 
quent  polymerisation  of  the  radicle  PhNI.  It  is  now  found  that 
it  is  explicable  by  the  great  reactivity  of  the  former,  which  finds 
its  expression  in  very  differing  directions.  The  second  suggestion 
is  therefore  considered  to  be  less  probable  and  is  relegated  to  the 
background. 

Benzoquinonephenyldi-imine  is  polymerised  by  glacial  acetic  or  a 
small  quantity  of  hydrochloric  acid  in  the  presence  of  ether  almost 
quantitatively  to  the  trimeride,  NPh.*C6H2(NH!C6H4*NHPh)2INH 
(cf.  Willstatter  and  Kubli,  A.,  1909,  i,  976).  It  depends  essentially 
on  the  nature  and  quantity  of  the  added  acid  whether  the  di-imine 
is  polymerised  to  emeraldine  or  to  Willstatter’s  compound. 

The  oxidation  of  solutions  of  aniline  salts  by  lead  peroxide  (cf. 
Bornstein,  A.,  1901, i, 375;  Majimaand  Aoki, A.,  191 1,  i,  216, 992) leads 

to  the  formation  of  the  compound 

or  It  is  found  that  benzoquinone¬ 

phenyldi-imine  reacts  readily  with  aniline  to  form  this  substance 
under  the  conditions  selected  by  Bornstein,  and  that,  in  addition, 
Willstatter’s  trimeride  is  produced;  the  latter  is  not  isolated  in 
the  oxidative  experiments,  since  it  undergoes  further  change. 

According  to  Bornstein,  azophenine,  NPhIC<CQ^Q'^Jgp^^>CINPh, 

is  a  further  product  of  the  oxidation  of  aniline;  it  is  obtained 
when  aniline  is  mixed  with  dianilinobenzoquinonephenyldi-imine 
in  ethereal  solution  in  the  presence  of  a  little  glacial  acetic 
acid. 


The  formation  of  dianilinobenzoquinoneanil, 


by  the  oxidation  of  aniline  in  acetic  acid  solution  by  hydrogen 
peroxide  has  been  observed  by  Schunk  and  Marchlewski.  Since 
benzoquinonephenyldi-imine  is  readily  hydrolysed  with  loss  of 
ammonia  to  benzoquinonephenylimine,  NPh.*C6H4!0,  it  appears 


probable  that  the  anil  is  produced  by  condensation  of  this  substance 
with  aniline  in  dilute  acid  solution.  Such  condensation  is  shown 


to  take  place  readily  and  at  the  atmospheric  temperature  in  ethereal 
solution  in  the  presence  of  a  little  acetic  acid.  A  second  possible 
mode  for  its  formation  consists  in  the  hydrolysis  of  Bornstein5 s 
anil;  dianilinobenzoquinoneanil  is  actually  formed  from  this  com¬ 
pound  by  the  prolonged  action  of  dilute  hydrochloric  acid,  but 
not  by  acetic  acid,  so  that  its  preparation  in  this  manner  during 
oxidative  experiments  in  dilute  acetic  acid  solution  appears 
improbable.  H.  W. 


Formation  and  Properties  of  Dithioketones  (R2CIS1S)  and 
Dithio-ethers  (R2SIS).  III.  Ktjverji  Gosai  Naik  and 
Mahadeo  Dattatraya  Avasare  (T.,  1922,  121,  2592 — 2595). 
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Thiocyanates  and  Thiocarbimides.  XV.  The  Nature  of 
the  Intramolecular  Rearrangement  of  Thiocarbimidoacet- 
anilides.  Arthur  J.  Hill  and  Erwin  B.  Kelsey  (J.  Amer. 
Chem.  Soc.,  1922,  44,  2357 — 2369;  cf.  A.,  1920,  i,  681;  Beekurts 
and  Frerichs,  A.,  1915,  i,  798,  799). — Using  the  method  previously 
described  ( loc .  cit.),  the  authors  have  converted  the  chloroanilides 
used  by  Beekurts  and  Frerichs  (loc.  cit.)  successively  into  the 
corresponding  primary  amines,  dithiocarbamates,  carbethoxy- 
dithiocarbamates,  and  finally  the  thiocarbimides.  The  latter  are 
so  unstable  that  they  rearrange  immediately  into  normal  2-thio- 
hydantoins.  That  these  were  normal  thiohydantoins  was  shown 
by  their  conversion  into  the  corresponding  oxyhydantoins,  which 
latter  were  also  synthesised  from  the  urethanes  of  the  general 
formula  NHR‘C0'CH2*NH'C02Et.  Further,  it  is  shown  that  their 
melting  points  differ  from  those  of  the  ^-hydantoins  described  by 
Beekurts  and  Frerichs.  Chloroaceto-p-chloroanilide  reacts  with 
alcoholic  ammonia  to  give  aminoaceto-p-chloroanilide, 

C6H4C1-NH*C0-CH2*NH2, 

m.  p.  64°;  and  the  di-p-chlorophenylamide  of  diglycolamidic  acid , 
(C6H4CbNHUOUH2)2NH,  m.  p.  170 — 171°,  according  to  the  con¬ 
ditions.  The  first-named  anilide  by  the  action  of  ethyl  chloro- 
formate  is  converted  into  the  carbethoxy -derivative,  m.  p.  198°, 
and  by  the  action  of  benzoyl  chloride  into  benzoylaminoaceto- p- 
chloroanilide,  m.  p.  217 — 218°.  Aminoaceto-p-chloroanilide  reacts 
with  carbon  disulphide  in  alcoholic  solution  to  give  its  dithio- 
carbamate ,  m.  p.  155°,  and  the  carbethoxy- derivative  gives  a 
dithiocarbamate  which  is  unstable  and  on  distillation  is  converted 
into  2-thio-\-p-chlorophenylhydantoin ,  m.  p.  225 — 227°  (decomp.), 
which  is  also  prepared  by  the  action  of  mercuric  chloride  on  amino - 
aceto-p-chloroamlide  dithiocarbamate.  This  hydantoin  gives  2-thio- 
l-p-chlorophenylA-benzylidenehydantoin ,  m.  p.  257°,  and  2-benzyl - 
thiol- 1  -p-chlorophenylA-benzylidenehydantoin,  m.  p.  176*5°.  1-p- 

Chlorophenylhydantoin ,  m.  p.  174°,  was  obtained  either  by  the 
action  of  chloroacetic  acid  on  the  corresponding  thiohydantoin  or 
by  the  action  of  alcoholic  potassium  hydroxide  on  carbethoxy- 
aminoaceto-p-chloroanilide  and  yielded  I-p-chlorophenyl-4-benzyl - 
idenehydantoin ,  m.  p.  274°. 

A  similar  series  of  compounds  has  been  prepared  from  chloro- 
aceto-p-anisidide  and  from  chloroaceto-m-toluidide,  as  follows. 
Aminoaceto-p-anisidide,  m.  p.  98 — 99°;  the  di-p-anisylamide  of 
diglycolamidic  acid ,  m.  p.  143°;  the  tri-p-anisylamide  of  iriglycol- 
amidic  acid ,  m.  p.  192—193°;  carb ethoxy aminoaceto-p-anisidide, 
m.  p.  154°;  aminoaceto-'p-anisidide  dithiocarbamate,  m.  p.  140 — 145° 
(decomp.),  and  its  carbethoxy- derivative;  2-thio-l-p-anisylhydantoin, 
m.  p.  207 — 209°;  1-p -anisylhydantoin,  m.  p.  208°;  2-^‘o-l-p- 

anisylA-benzylidenehydantoin ,  m.  p.  203°;  2-benzylthiol-l-p-anisyl- 
4k-benzylidenehydantoin,  m.  p.  174°;  \-p-anisylA-benzylidenehydan- 
toin ,  m.  p.  238°. 

Aminoaceto-m-toluidide ,  m.  p.  54 — 55°;  the  di-m-tolylamide  of 
diglycolamidic  acid ,  m.  p.  136° ;  benzoylaminoaceto -m-toluidide,  m.  p. 
186°;  carbethoxyaminoaceto-ra-toluidide,  m.  p.  103°;  aminoaceto- m- 
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toluidide  dithiocarbamate,  m.  p.  138°  (decomp.),  and  its  carbethoxy- 
derivative,  m.  p.  113°  (decomp.);  24hio-\-m4olylhydantoin,  m.  p. 
187°  (decomp.);  1-m 4olylhydantoin,  m.  p.  123°;  2-thio-l-m4olyl-4:- 
benzylidenehydantoin,  m.  p.  183°;  2-benzylthiol-l-m4olylA-benzyl- 
idenehydantoin ,  m.  p.  145°;  \-Ta4ohjlA-benzylidenehydantoin ,  m.  p. 
214°. 

The  di-p-chlorophenylamide  of  diglycolamidic  acid  when  warmed 
in  acetone  solution  deposits  a  crystalline  compound,  m.  p.  250 — 
251°,  which  is  apparently  produced  by  the  combination  of  two 
mol.  of  the  secondary  amine  and  one  mol.  of  acetone.  The 
diphenylamide  of  diglycolamidic  acid  gave  a  similar  compound, 
m.  p.  166—167°.  W.  G. 

The  Mobility  of  Symmetrical  Triad  Systems.  I.  The 
Conditions  Relating  to  Systems  Terminated  by  Phenyl 
Groups.  Christopher  Kelk  Ingold  and  Henry  Alfred 
Piggott  (T.,  1922,  121,  2381 — 2389). 

5-Aminoacenaphthene.  Karl  Fleischer  and  Karl  Schranz 
( Ber .,  1922,  55,  [5],  3253 — 3280). — An  account  is  given  of  an 
extensive  series  of  derivatives  of  5-aminoacenaphthene. 

Reduction  of  5-aminoacenaphthene  in  aqueous  alcoholic  solution 
by  means  of  sodium  hyposulphite  leads  to  the  formation  of  a 
mixture  of  5-aminoacenaphthene,  m.  p.  108°  (20%),  sodium 
acenaphthylsulphamate ,  C12H9*NH#S03Na  (about  50%),  and  5-amino- 
acenaphtheneA-sulphonic  acid,  colourless  needles  which  darken 
without  melting  at  270°  (4%).  The  production  of  the  sulphamate 
appears  to  take  place  in  accordance  with  the  equations  : 
C12H9-N02+2Na2S204+3H20=C12H9*NH-0H+4NaHS03  and 
C12H9*NH*0H+H*S03Na=C12H9’NH*S03Na+H20.  It  forms 
aggregates  of  colourless  crystals,  decomp,  above  235°  after  darken¬ 
ing  at  200°.  Acenaphthyl-5-sulphamic  acid,  C12H9*NH*S03H,  crys¬ 
tallises  in  slender,  colourless  needles,  which  do  not  melt  below 
270° ;  it  is  hydrolysed  by  boiling  hydrochloric  acid  to  5-amino- 
acenaphthene  and  sulphuric  acid.  For  the  preparation  of  5-amino- 
acenaphthene  by  the  reduction  of  the  5-nitro-compound  the  pro¬ 
cedure  of  Sachs  and  Mosebach  (A.,  1910,  i,  726;  1911,  i,  960)  is 
modified  in  that  the  crude  product  of  the  reaction  after  removal 
of  alcohol  is  boiled  with  hydrochloric  acid  and  the  base  is  subse¬ 
quently  liberated  by  addition  of  ammonia  to  the  solution ;  the 
yield  is  71%  of  that  theoretically  possible. 

5-Aminoacenaphthene  is  converted  by  concentrated  sulphuric 
acid  at  100°  into  a  mixture  of  di-  and  tri-sulphonic  acids;  a  more 
dilute  acid  (80%),  under  similar  conditions,  converts  it  into 
5-aminoacenaphthene- (1)6-sulphonic  acid,  almost  colourless  needles 
(the  product  is  frequently  amorphous)  which  become  blackened, 
without  melting,  at  300°.  It  couples  with  diazotised  ra-nitroaniline 
to  yield  the  compound,  NH2*C12IT7(S03Na)*N!N,C6H4’N02,  a 
brownish-red  powder  with  a  metallic  lustre.  It  is  conveniently 
diazotised  by  the  addition  of  hydrochloric  acid  to  an  aqueous 
solution  of  its  sodium  salt  and  sodium  nitrite, ^and  the  dark  green 
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diazonium  compound  couples  with  (3-naphthol  to  the  dye> 
SOgNa’C^Hg’NIN’CjoHg-OH,  a  brownish-red,  metallic  powder. 

5-Aminoacenaphthene  reacts  with  aldehydes  in  boiling  alcoholic 
solution  to  give  normal  azomethines,  of  which  the  following  are 
described  :  5-benzylideneaminoacenaphthene ,  C12H9*NICHPh,  pale 
yellow  plates,  m.  p.  67 — 68° ;  5-o -nitrobenzylideneaminoacenaphthene, 
oblique,  brownish-yellow  prisms,  m.  p.  135°;  5-m -nitrobenzylidene- 
aminoacenaphthene ,  lemon-yellow  needles,  m.  p.  156°  after  softening 
at  147°;  S-'p-nitrobenzylideneammoacenaphthene ,  cinnabar-red 
prisms,  m.  p.  226°;  5-o -chlorobenzylideneaminoacenaphthene,  yellow 
needles,  m.  p.  112 — 114°;  5-p -chlorobenzylideneaminoacenaphthene, 
yellow,  rectangular  plates,  m.  p.  126 — 128° ;  5-o -hydroxybenzylidene- 
aminoacenaphthene ,  ochre-yellow,  rectangular  platelets,  m.  p.  02 — 
93°;  5-p -hydroxybenzylideneaminoacenaphthene,  yellow,  rhombic 

platelets,  m.  p.  194 — 196°  ;  5-p -methoxybenzylideneaminoacenaphthene, 
yellow,  oblique  prisms,  m.  p.  85 — 86°;  5-3'  :  4' -dimethoxy-2' -styryl- 
benzylideneaminoacenaphthene ,  C12H9‘N.*CH*C6H2(OMe)2,CH!CHPh, 
slender,  pale  yellow  needles,  m.  p.  132 — 134°;  5-cc-furylideneamino - 
acenaphtheney  minute,  brownish-yellow  crystals,  m.  p.  106 — 108°. 

The  condensation  of  5-aminoacenaphthene  with  the  chlorides 
of  dibasic  acids  gives  symmetrical  diacenaphthyl  derivatives  of  the 
acid  amides.  The  following  are  described :  di-5-acenaphthyl - 
carbamide ,  CO(NH*C12H9)2,  slender,  pale  brown  rods,  m.  p.  301° 
(decomp.)  after  darkening  at  295°,  prepared  from  the  amine  and 
carbonyl  chloride  in  the  presence  of  benzene  ;  oxalodi-5-acenaphthyl - 
amide ,  colourless,  slender  rodlets,  m.  p.  274 — 275°  after  previous 
darkening;  malonodi-5-acenaphthylamide ,  pale  brown,  rectangular 
plates,  m.  p.  222 — 223°  after  slight  previous  softening ;  diethyl- 
malonodi-5-acenaphlhylamide,  CEt2(CO*NH*C12H9)2,  slender,  colour¬ 
less  needles,  m.  p.  218 — 220°;  succinodi-5-acenaphthylamide, 
needles,  m.  p.  288 — 289°  after  previous  darkening. 

5-Dimethylaminoacenaphthene  is  conveniently  prepared  by  the 
action  of  methyl  sulphate  on  5-aminoacenaphthene  in  the  presence 
of  concentrated  aqueous  sodium  acetate  solution  and  removal 
of  simultaneously  formed  monomethyl  derivatives  by  treatment 
of  the  crude  product  of  the  reaction  with  benzenesulphonyl  chloride  ; 
it  crystallises  in  colourless,  rhombic  platelets,  m.  p.  45 — 46°.  It 
gives  a  picrate ,  canary-yellow  crystals,  m.  p.  172 — 174°,  and  a 
stable  methiodide ,  long,  colourless  needles,  m.  p.  177°;  it  could 
not  be  caused  to  react  with  ethyl  bromide.  5-Diethylaminoacenaphth - 
ene,  colourless  leaflets,  m.  p.  41 — 42°,  is  prepared  similarly  by  the 
use  of  ethyl  sulphate.  The  corresponding  picrate ,  lemon-yellow 
crystals,  m.  p.  181 — 184°  after  previous  softening  (decomp.  186°), 
and  the  unstable  methiodide ,  m.  p.  165 — 167°  (decomp.),  are  de¬ 
scribed.  The  base  is  not  affected  by  ethyl  bromide  at  100°. 

5-Aminoacenaphthene  exhibits  a  marked  tendency  to  form 
diacyl  derivatives  under  conditions  which  in  general  lead  only 
to  the  production  of  the  mono-compounds.  Thus,  with  benzene¬ 
sulphonyl  chloride  in  the  presence  of  potassium  hydroxide  solution 
it  gives  a  mixture  of  5-benzenesulphonylaminoacenaphthene,  colour¬ 
less,  rhombic  platelets,  m.  p.  198 — 199°  after  darkening  at  195°, 
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and  5-dibenzenesulphonylaminoacenaphtkene ,  aggregates  of  colour¬ 
less  prisms,  m.  p.  220°  after  previous  darkening.  The  latter  sub¬ 
stance  is  unaffected  by  concentrated,  aqueous  solutions  of  alkali 
hydroxides,  but  is  converted  by  sodium  ethoxide  dissolved  in 
alcohol  into  the  monobenzenesulphonyl  compound.  Similarly, 
toluene-p-sulphonyl  chloride  yields  a  mixture  of  5-toluene-])- sulphonyl - 
aminoacenaphthene ,  pale  yellow  rodlets,  m.  p.  194 — 195°,  and 
5-ditoluene-p-sulphonylaminoacenaphthene,  small,  colourless  pyr¬ 
amids,  m.  p.  215 — 217°,  to  a  dark  liquid.  . 5-Acetylmethylamino - 
acenaphthene  has  m.  p.  124 — 125°. 

The  phenylation  of  the  base  could  not  be  accomplished  smoothly 
by  treatment  of  it  with  bromobenzene  and  copper  powder.  On 
the  other  hand,  it  reacts  with  chloro-2  : 4 -dinitrobenzene  in  boiling 
alcoholic  solution  to  give  5-2 7 :4/ -dinitroanilinoacenaphthene,  cinna- 
bar-red  needles,  m.  p.  177 — 178°,  after  previous  softening  and 
with  picryl  chloride  to  yield  5-2'  A'  -trinitroanilinoacenaphthene, 
dark  red  needles  which  soften  at  230°  and  decompose  at  a  higher 
temperature. 

A  diazotised  solution  of  5 -aminoacenaphthene  couples  with 
sodium  p-naphthol-3  :  6-disulphonate  with  the  formation  of  a 
reddish -violet  dye  and  with  sodium  a-naphthol-4-sulphonate  to 
yield  an  unstable  compound.  Reddish-violet  dyes  are  also  obtained 
from  diazotised  5-aminoacenaphthene-6(  ?)-sulphonic  acid  and 
Z?-salt  or  sodium  a-naphthol-4-sulphonate,  but  the  shades  are  not 
sufficiently  pure  to  render  them  technically  valuable. 

5-Aminoacenaphthene  is  converted  by  chloroacetic  acid  in  the 
presence  of  sodium  acetate  into  5 -acenaphthylglycine, 

c12h9-nh*ch2-co2h, 

plates,  m.  p.  210 — 212°  (decomp.).  The  corresponding  potassium 
salt  becomes  carbonised  when  treated  with  molten  sodamide. 

H.  W. 

The  Preparation  of  ci/cloHexanol.  Andre  Brocket  ( Compt . 
rend.,  1922,  175,  583 — 585;  cf.  A.,  1914,  i,  645). — Certain  aspects 
of  the  reaction  between  hydrogen  and  phenol  in  presence  of  reduced 
nickel  are  dealt  with.  Values  of  the  specific  activity  of  nickel  are 
given  for  a  temperature  range  of  90°.  The  reaction  should  be 
carried  out  under  pressure.  No  trace  of  a  substance  intermediate 
between  phenol  and  cycZohexanol  was  found.  The  mechanism  of 
the  reaction  does  not  depend  on  the  method  of  hydrogenation, 
which  may  be  effected  in  either  the  liquid  or  vapour  phase ;  in 
the  latter  case,  formation  of  cyc/ohexene,  cycfohexane,  and  cyclo¬ 
hexanone  may  occur,  but  this  is  avoided  by  working  at  as  low  a 
temperature  as  possible.  It  is  advisable  to  work  with  at  least 
5%  of  the  catalyst,  as  repeated  use  causes  the  nickel  to  decrease 
considerably  in  activity,  although  such  used  nickel  may  be  shown 
to  be  of  almost  full  activity  if  used  for  hydrogenation  of  sodium 
cinnamate.  H.  J.  E. 

The  Action  of  Bromine  on  Nitrophenol-sulphonic  and 
-sulphocarboxylic  Acids.  Eijklid  Sakellarios  (Ber.,  1922, 
55,  [B],  2846 — 2853). — A  series  of  instances  has  been  examined 


ORGANIC  CHEMISTRY. 


i.  1145 


in  which  the  sulphonic  or  carboxylic  groups  of  substituted  nitro- 
phenyl  are  displaced  smoothly  by  bromine. 

Potassium  o-nitrophenol-4  :  6-disulphonate, 

N02-C6H2(0H)(S03K)2,H20 

(cf.  Charnot  and  Pratt,  A.,  1909,  i,  641),  is  obtained  conveniently 
by  dissolving  phenol  in  fuming  sulphuric  acid  (20%),  nitrating  the 
product  with  nitric  acid  (85%)  and  sulphuric  acid  (96%),  diluting 
the  mixture  with  water,  and  precipitating  the  salt  directly  by  the 
addition  of  potassium  chloride  solution.  It  is  reduced  by  zinc 
and  hydrochloric  acid  or  by  concentrated  sodium  hydrogen  sulphite 
solution  to  'potassium  hydrogen  o-aminophenol-4:  :  6 -disulphonate , 
NH2*C6H2(0H)'(S03H)(S03K),H20.  An  aqueous  solution  of  the 
potassium  salt  of  the  nitro-acid  is  converted  by  bromine  dissolved  in 
glacial  acetic  acid  into  potassium  2-bromo-Q-nitrophenolA-sulphonate 
and  4  :  6-dibromo-o-nitrophenol,  m.  p.  117*5°.  The  constitution  of 
the  potassium  salt  is  established  by  the  observations  that  it  is  trans¬ 
formed  by  further  bromination  into  4  :  6-dibromo-o-nitrophenol 
and  by  nitric  acid  into  2  :  4-dinitro-o-bromophenol,  m.  p.  118*5°. 

According  to  Datta  (A.,  1921,  i,  331),  the  bromination  of  o-nitro- 
phenol-4-sulphonic  acid  yields  4  :  6-dibromo-o-nitrophenol ;  if, 
however,  only  one  molecular  proportion  of  bromine  is  used,  6-nitro- 
o-bromophenol-4-sulphonic  acid  is  obtained.  The  latter  acid  is 
reduced  by  zinc  dust  and  hydrochloric  acid  to  2 -bromo~Q~amino- 
phenolA -sulphonic  acid ,  colourless  crystals. 

Potassium  2  :  6-dinitrophenol-4-sulphonate  is  converted  by 
bromination  into  4-bromo-2  :  6-dinitrophenol,  m.  p.  78°  (the  m.  p. 
85*6°  recorded  in  Richter’s  Lexicon  is  incorrect). 

Potassium  hydrogen  Z-nitro-5-sulphosalicylate  is  converted  by 
bromine  in  a  similar  manner  into  4 : 6-dibromo-2-nitrophenol, 
m.  p.  117*5°,  and  potassium  6-bromo-o-nitrophenol-4-sulphonate, 
the  constitution  of  which  is  established  by  its  further  conversion 
into  4  :  6-dibromo-o-nitrophenol  and  6-bromo-2  :  4-dinitrophenol. 
The  nitrosulphosalicylic  acid  is  therefore  shown  to  be  3-nitro- 
5-sulpho-o-hydroxybenzoic  acid.  H.  W. 

Preparation  of  Di-  and  Poly-halogen  Substitution  Products 
of  Monohydric  Phenols.  Aktien-Gesellschaft  fur  Anilin- 
Fabrikation  (D.R.-P.  349794;  from  Chem.  Zentr .,  1922,  iv,  45; 
cf.  Chemische  Werke  Ichendorf,  A.,  1915,  i,  674;  Holleman,  A., 
1918,  i,  216;  1921,  i,  102). — Tri-  and  poly-halogen  substitution 
products  of  aromatic  hydrocarbons  are  heated  at  high  temperatures 
under  pressure  with  alkali  hydroxides  and  methyl  alcohol,  or  its 
homologues,  with  or  without  addition  of  other  solvents.  For 
example,  1:2:4:  5-tetrachlorobenzene  is  heated  with  sodium 
hydroxide  and  methyl  alcohol,  with  or  without  addition  of  pyridine, 
for  about  seven  hours  at  160°  under  pressure,  or  with  potassium 
hydroxide  and  alcohol  for  about  ten  hours  at  200°,  or  with  potassium 
hydroxide  and  amyl  alcohol  for  sixteen  hours  at  200°  under  pressure ; 
whereby  2:4:  5-trichlorophenol  is  obtained ;  it  forms  lustrous 
needles,  m.  p.  64 — 65°.  2:4:  5-Tribromophenol  is  similarly  pre¬ 

pared.  2  :  5-Lichlorophenol,  from  1:2:  4-trichlorobenzene,  sodium 
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hydroxide,  and  methyl  alcohol,  has  b.  p.  211°,  m.  p.  58°.  A  mixture 
of  polybromonaphthols  may  be  prepared  from  mixed  polybromo- 
naphthalenes  by  similar  means.  G.  W.  R. 


Diphenylphosphoric  Acid  [Diphenyl  Hydrogen  Phosphate], 
a  Reagent  for  the  Amino-group.  A.  Bernton  (Ber.,  1922, 
55,  [B],  3361 — 3365). — Attempts  to  cause  diphenylphosphoric 
chloride  to  react  with  copper  glycine  suspended  in  benzene  were 
unsuccessful,  but  the  addition  of  a  little  water  to  the  mixture 
resulted  in  the  separation  of  glycine  diphenylphosphate , 

P0(0Ph)2'0H,NH2*GH2*C02H, 

large,  quadratic  plates,  m.  p.  177 — 178°.  The  acid  reacts  with 
other  amino- acids  in  aqueous  solution,  giving  salts  which  crystallise 
in  matted  needles  resembling  cotton  wool.  The  following  are 
described  :  alanine  diphenylphosphate ,  m.  p.  193° ;  leucine  diphenyl- 
phosphate,  m.  p.  217°;  glutamine  diphenylphosphate ,  m.  p.  137°; 
glycylglycine  diphenylphosphate ,  m,  p.  178°.  Methylamine  diphenyl¬ 
phosphate  crystallises  in  thin,  transparent  plates,  m.  p.  78 — 79°, 
ethylamine  diphenylphosphate  forms  small,  colourless  crystals,  m.  p. 
126°,  whereas  ammonium  diphenylphosphate  has  m.  p.  130°.  The 
acid,  according  to  observations  with  acetamide  and  benzamide, 
does  not  appear  to  react  with  amides. 

Diphenylphosphoric  acid  (+2  aq.)  is  most  conveniently  pre¬ 
pared  by  gradually  adding  diphenylphosphoric  chloride  to  an 
aqueous  solution  of  sodium  hydroxide  and  subsequently  warming 
the  mixture  on  the  water-bath,  whereby  the  sodium  salt  (+5H20), 
thick  plates  which  melt  at  70°  in  their  water  of  crystallisation,  is 
obtained;  the  free  acid  is  precipitated  by  the  addition  of  hydro¬ 
chloric  acid  to  an  aqueous  solution  of  the  sodium  salt.  Silver 
diphenylphosphate  has  m.  p.  213°.  H.W. 


The  Auxiliary  Valency  of  the  Hydroxyl  Group.  I.  Hans 
Reihlen  (Z.  anorg.  Chem.,  1922,  123,  173 — 195)/ — The  author 
reinvestigated  the  complex  salts  of  pyrocatechol  and  its  derivatives. 
He  finds  that  the  co-ordinated  complex  contains  a  water  molecule, 
and  that  the  reactions  are  only  explained  by  assuming  the  co¬ 
ordination  number  to  be  four,  and  not  six  as  suggested  by  Wein- 
land  (A.,  1914,  i,  553).  Thus  the  complex  with  iron  as  central 
metal  is  given  the  formula  [Fe(H20)(0#C6H4*0)3]"'.  Besides  the 
two  spheres  (inner  and  outer,  non-ionic  and  ionic),  the  author 
suggests  a  sphere  between  the  two — non-ionic,  but  at  the  same 
time  not  under  the  full  influence  of  the  central  atom.  For  example, 
in  Grignard’s  reaction  for  the  formation  of 

the  allyl  group  is  only  loosely  held  but  is  non- ionic.  Co-ordination 
is  shown  to  depend,  not  only  on  the  central  atom,  but  also  on 
the  character  of  the  negative  groups.  It  is  also  shown  that  a 
hydroxyl  group  attached  to  the  benzene  nucleus  loses  its  power 
of  exerting  auxiliary  valency  if  its  hydrogen  atom  receives  ionic 
properties.  W.  T. 
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The  Auxiliary  Valency  of  the  Hydroxyl  Group.  The  Com¬ 
plex  Salts  of  Substituted  Pyrocatechol.  Hans  Reihlen  and 
Adole  Sapper  (Z.  anorg .  Chem .,  1922,  124,  275 — 288). — Several 
complex  salts  with  catechol  and  its  derivatives  are  prepared;  in 
these  the  author  holds  that  the  co-ordination  number  is  four  irre¬ 
spective  of  the  nature  of  the  central  atom.  To  explain  the  form¬ 
ation  of  the  compound,  the  author  assumes  that  the  four  groups 
are  arranged  at  the  comers  of  a  tetrahedron  around  the  central 
atom.  The  preparation  and  the  properties  of  the  following  com¬ 
pounds  are  described,  [Cu2(C7H403)4(H20)2]Na4,7H20. 
[Zn2(C7H403)4,H20)2]Na4,18H20.  [Ni(C7H304)2(H20)2]Na4,18H20. 

[Ni2(0-C6H30-C02Et)4(H20)2]Na4,25H20. 

[Ni5(C7H4O3)10(C7H4O2-OH)H2O]Nan,45H2O. 

[Ni6(C7H4O3)10(C7H4O2*OH)(OH)4]Na12,50H2O. 

[Cd6(C7H403)12(C7H402-0H)]Na13,54H20. 

This  cadmium  compound  is  given  a  cyclic  structure.  W.  T. 


The  Constitution  of  Resorcinol  and  some  of  its  Derivatives. 

Ren:e  Fabre  (Ann.  Chim.,  1922,  18,  49 — 116). — The  ketonic 
character  of  resorcinol,  shown  by  Herzig  and  Zeisel  from  a  study 
of  ethylresorcinols  (A.,  1891,  75),  was  confirmed  from  the  mole¬ 
cular  refraction  of  the  tetraethyl  derivative.  Ethylation  of  4-chloro- 
resorcinol  results  in  the  formation  of  a  mixture  of  diethyl  and 
triethyl  derivatives,  and  in  the  latter  (4-chloro-2  : 2-diethyl- 
resorcinol  ethyl  ether)  only  one  of  the  ethyl  groups  is  present  as  an 
ethoxy-group,  the  resorcinol  behaving  partly  as  a  phenol  and  partly 
as  a  ketone.  An  isomeride  of  this  substance  is  obtained  by  the 
action  of  sulphuryl  chloride  on  triethylresorcinol.  Attempts  were 
made  to  obtain  other  derivatives  in  which  resorcinol  functions  as 
a  ketone  (cf.  Fuchs  and  Eisner,  A.,  1920,  i,  545) ;  these  were  un¬ 
successful.  A  study  of  nitrosoresorcinols  showed  that  the  nitroso- 
group  enters  in  the  2-position  if  the  4-position  is  already  substituted. 
Sodium  resorcinoxide  combines  directly  with  carbon  dioxide,  giving, 
under  a  pressure  of  six  atmospheres  at  115 — 120°,  85%  of  the 
theoretical  yield  of  sodium  p-resorcylate  (cf.  Kostanecky,  A.,  1886, 
242).  Similar  attempts  at  fixation  of  carbon  dioxide  with  4-chloro- 
resorcinol  showed  that,  as  with  the  nitroso- derivatives,  the  fixation 
occurs  in  the  2 -position  if  the  4 -position  is  already  substituted. 
The  condensation  of  resorcinol  with  benzaldehyde  was  effected  in 
acetic  acid  solution,  yielding  a  crystalline  product,  benzylidene- 
resorcinol,  which  is  soluble  in  alcohols  of  high  boiling  point.  The 
substance  gives  an  acetyl  derivative  of  the  formula  (C17H1404)2, 
and  the  inference  is  drawn  that  its  formula  is  C26H20O4;  a  study 
of  analogous  condensation  products  previously  obtained  (Lieber- 
mann,  Lindenbaum,  and  Glave,  A.,  1904,  i,  443;  Pope  and  Howard, 
T.,  1910,  97,  78)  shows  it  to  be  similar  to  these,  although  a 
crystalline  product  had  not  been  prepared.  Structural  formulae 
for  this  and  the  analogous  substances  obtained  are  suggested. 
Benzaldehyde  does  not  react  with  tetraethylresorcinol,  but  with 
the  triethyl  derivative  condensation  occurs ;  this  appears  to 
indicate  that  the  aldehyde  is  linked  in  the  para-position  with 
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respect  to  one  of  the  hydroxyl  groups.  Condensation  products 
obtained  from  resorcinol  with  xanthydrol  confirm  the  con¬ 
clusion  that  the  most  easily  replaceable  hydrogen  atom  is  that 
which  occupies  the  4-position,  and  thus  is  in  the  _para-position  with 
respect  to  hydroxyl;  di- substitution  takes  place  in  the  2-  and 
4- positions.  Although  in  some  cases  resorcinol  behaves  as  a  ketone, 
in  the  majority  of  instances  it  reacts  as  a  phenol;  the  former 
type  of  reaction  occurs  in  the  case  of  condensations  effected 
in  presence  of  sodium  methoxide,  and  the  replaceable  hydrogen  is 
then  that  which  is  linked  to  the  carbon  atom  situated  between  the 
two  carbonyl  groups. 

The  following  substances  do  not  appear  to  have  been  previously 
described.  ^-Ghloro-2  :  2 -diethylresorcinol  3-ethyl  ether ,  colourless 
needles,  m.  p.  25°.  4:-Chloro-2-nitrosoresorcinol ,  yellow  plates. 
3-Chloro-2  : 4 -dihydroxybenzoic  acid ,  colourless  needles,  m.  p.  203°. 
3-Chloro-2  :  ^-dihydroxybenzoic  acid,  colourless  crystals,  m.  p.  215 — 
216°.  2  : 4-Dihydroxy-3-xanthylbenzoic  acid ,  colourless  crystals, 

turning  red  and  softening  without  melting  at  200°.  Acetylbenzyl- 
ideneresorcinol,  colourless,  prismatic  needles,  m.  p.  364 — 366°. 
4:-Benzylidene-l  :  2  :  3 -triethylresorcinol,  colourless  needles,  decompose 
on  heating.  V anillideneresorcinol ,  pale  rose  crystals,  from  acetic  acid, 
colourless  needles,  from  benzyl  alcohol,  decompose  on  heating ; 
acetyl  derivative,  m.  p.  323°.  Piper  onylideneresorcinol ,  needles 
turning  pink  on  exposure  to  light,  resinify  on  heating ;  acetyl 
derivative,  m.  p.  above  370°.  4 -Xanthylresorcinol,  colourless  needles, 

m.  p.  178 — 179° ;  diacetyl  derivative,  m.p.  242 — 243°.  2  : 4:-Dixanthyl- 
resorcinol ,  colourless  needles,  m.  p.  255 — 257° ;  diacetyl  derivative, 
m.  p.  262 — -263°.  4-Xanthyl-l  :  2-diethylresorcinol  3-ethyl  ether ,  colour¬ 
less  crystals,  m.  p.  201 — 202°.  4:-N itroso-2-xanthylresorcinol ,  bright, 

dark  red  crystals,  m.  p.  212°.  2-N itrosoA-xanthylresorcinol,  golden- 

yellow,  hexagonal  crystals,  m.  p.  295—296°.  4:-Chloro-2-xanthyl - 
resorcinol ,  colourless  crystals,  m.  p.  215°.  Xanthylquinol ,  pale 
greenish-yellow  crystals,  m.  p.  215 — -216°.  2  :  3-Dixanthylquinol , 

colourless  crystals,  m.  p.  231 — 232°.  3-Chloro-2-xanthylquinol, 
colourless  crystals,  m.  p.  236 — 237°.  Xanthylpyrocatechol ,  yellow 
crystals,  m.  p.  205 — 206°.  4  :  5-Dixanthylpyrocatechol ,  colourless 

crystals,  m.  p.  235 — 236°.  4t-Chloro-3-xanthylpyrocatechol ,  colourless 
crystals,  m.  p.  224°.  H.  J.  E. 

Univalent  Oxygen.  I.  Stefan  Goldschmidt  (Ber.,  1922, 
55,  [2?],  3194 — 3197).— If  a  solution  of  guaiacol  in  ether  is  treated 
during  a  few  minutes  with  a  large  excess  of  lead  peroxide  at  a  low 
temperature,  a  very  unstable  green  or  bluish-green  solution  is 
obtained  which  exhibits  the  properties  to  be  expected  of  a  radicle 
with  univalent  oxygen.  It  is  completely  insensitive  towards 
oxygen.  It  is  immediately  decolorised  by  quinol,  phenylhydrazine, 
or  a  solution  of  triphenylmethyl  in  benzene.  It  does  not  react 
with  nitric  oxide.  When  cooled  to  —80°,  the  solution  becomes 
much  lighter  in  colour.  The  further  investigation  of  the  solutions 
and  the  isolation  of  any  radicle  which  may  be  present  is 
rendered  exceedingly  difficult  by  its  great  instability.  Quan- 
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titative  oxidation  with  phenylhydrazine  shows  that  only  a  small 
fraction  of  the  guaiacol  has  been  oxidised  in  the  direction 
indicated. 

Similar  observations  are  made  during  the  oxidation  of  quinol 
monomethyl  ether.  The  solutions  are  pure  blue  in  colour  and 
extraordinarily  unstable.  The  change  of  colour  with  alteration  in 
temperature  is  more  pronounced  than  with  guaiacol  solutions. 
Under  similar  conditions,  o-cresol  gives  a  blood-red,  a-naphthol  a 
blue-red,  and  p-naphthol  a  pale  green  solution. 

It  appears  reasonable  to  assume  that  the  blue  oxidation 
products  of  guaiacol  and  quinol  methyl  ether  are  formed  by  the 
removal  of  the  hydrogen  atom  of  the  hydroxyl  group,  thus 
MeOC6H4*0“.  This  view,  however,  does  not  appear  to  be  tenable, 
since  the  reduction  product  of  oxidised  guaiacol,  after  removal  of 
guaiacol,  can  be  re-oxidised  to  the  blue  substance.  The  consti¬ 
tution  of  the  compound  is  still  under  investigation.  H.  W. 


Univalent  Oxygen.  II.  Phenanthroxyls.  Stefan  Gold¬ 
schmidt  and  Walter  Schmidt  (Ber.,  1922,  55,  3197 — 3215; 

cf.  preceding  abstract). — Phenanthraquinol  monomethyl  and  mono¬ 
ethyl  ethers  are  readily  oxidised  to  colourless  substances  which  are 
insoluble  in  alkali  hydroxide  and  are  distinguished  from  the  parent 
material  by  containing  one  atom  of  hydrogen  less  in  their  molecule. 
They  form  greenish-yellow  solutions  which  gradually  darken  when 
preserved.  The  occurrence  of  radicle  dissociation  is  established 
by  the  failure  of  the  solutions  to  obey  Beer’s  law  and  by  the  depend¬ 
ence  of  molecular  weight  on  dilution.  The  present  cases  of  dis¬ 
sociation  are  distinguished  by  the  long  period  which  is  necessary 
for  the  establishment  of  equilibrium  which  can  be  followed  by 
periodical  determination  of  molecular  weight;  constancy  of  the 
latter  and  of  the  colour  of  the  solutions  is  attained  simultaneously. 
The  process  is  complete  in  about  two  and  a  half  hours  and  in 
Nj  100-solution  at  the  atmospheric  temperature  about  37%  of 
the  methyl  and  62%  of  the  ethyl  compound  is  dissociated  into 
radicles.  The  constitution  of  the  compounds  is  discussed  in  detail, 
and  the  authors  draw  the  conclusion  that  the  bimolecular  products 
are  to  be  regarded  as  9-alkoxy(acyloxy)-10-phenanthryl  peroxides, 

V6^4  9  V  ?eH4  an(j  the  unimolecular  substances  as 

CrH4*C — 0 - O — C*CfiH4 

64  6  C  H  *OOR 

9-alkoxy(acyloxy)-10-phenanthroxyls,  ' 1 6  4  i  . 

C6H4'C  U*“" 

C  H  -OOMe 

Phenanthraquinol  monomethyl  ether ,  i 6  4  ‘  ,  colourless 

c6h4*c*oh 

aggregates  of  small  needles,  m.  p.  103°  after  darkening  at  92°,  is 
obtained  in  small  yield  by  the  action  of  methyl  sulphate  and 
potassium  hydroxide  on  phenanthraquinol  in  the  complete  absence 
of  air.  The  corresponding  monoethyl  ether  (+EtOH)  is  prepared 
conveniently  by  the  addition  of  finely  divided  phenanthraquinone 
to  an  ethereal  solution  of  zinc  ethyl.  The  preparation  of  the  mono¬ 
methyl  compound  by  a  corresponding  alteration  of  this  method 
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does  not  appear  to  be  practicable ;  the  course  of  the  change  is  not 
very  obvious,  but  the  ultimate  product  is  phenanthraquinol  dimethyl 
ether ,  needles,  m.  p.  87°.  Phenanthraquinol  monoacetate,  colour¬ 
less  needles,  m.  p.  170°  (decomp.),  is  obtained  conveniently  by 
short  treatment  of  the  quinol  with  hot  acetic  anhydride. 

Oxidation  of  the  monomethyl  ether  dissolved  in  aqueous  potass¬ 
ium  hydroxide  solution  by  means  of  potassium  ferricyanide  gives 
9 -methoxy -10 -phenanthryl  peroxide,  almost  colourless  crystals,  m.  p. 
165°  (decomp.),  to  a  pale  brown  mass.  The  substance  combines 
with  triphenylmethyl  in  benzene  solution,  but  the  additive  com¬ 
pound  shows  little  tendency  to  crystallise,  and  is  identified  by 
hydrolysing  it  with  dilute  sodium  hydroxide  solution  to  triphenyl- 
carbinol  and  the  original  ether.  It  is  reduced  by  the  action  of 
zinc  dust  and  glacial  acetic  acid  on  its  solution  in  ether  to  phen¬ 
anthraquinol  monomethyl  ether,  m.  p.  102 — 103°,  and  converted 
slowly  by  oxygen  in  the  presence  of  benzene  to  phenanthraquinone. 
It  does  not  react  with  nitric  oxide. 

Phenanthraquinol  monoethyl  ether  is  converted  by  potassium 
ferricyanide  in  the  presence  of  aqueous  potassium  hydroxide 
solution  or  by  lead  peroxide  in  the  presence  of  ether  and  anhydrous 
potassium  carbonate  into  9-ethoxy -10 -phenanthryl  peroxide ,  almost 
colourless  aggregates  of  needles  (+2C6H6),  m.  p.  138°  (decomp.). 
It  unites  with  triphenylmethyl,  and  the  additive  compound  is 
hydrolysed  (as  in  the  case  of  the  methyl  compound)  to  triphenyl- 
carbinol  and  phenanthraquinol  monomethyl  ether.  It  is  reduced 
by  zinc  dust  and  glacial  acetic  acid,  phenylhydrazine,  quinol,  or 
hydriodic  acid  to  phenanthraquinol  monoethyl  ether;  with  the 
reagent  last-mentioned,  the  reduction  is  practically  quantitative. 
The  radicle,  when  dissolved  in  benzene,  is  slowly  converted  by 
oxygen  into  phenanthraquinone  and  ultimately  into  diphenic  acid. 
It  does  not  react  with  nitric  oxide.  It  immediately  decolorises  a 
solution  of  bromine  in  chloroform,  by  which  it  is  converted  into 
phenanthraquinone.  It  does  not  react  smoothly  with  potassium 
in  the  presence  of  benzene,  since  the  metal  is  only  superficially 
attacked.  With  potassium  phenyl  diphenylyl  ketone  the  green 
solution  is  rapidly  decolorised  with  formation  of  the  potassium 
salt  which  is  decomposed  with  production  of  the  pure  ethyl  ether. 

Phenanthraquinyl  monoacetate,  suspended  in  anhydrous  ether, 
is  oxidised  by  lead  peroxide  to  a  compound ,  C32H2206,  colourless, 
rhombic  crystals,  m.  p.  208 — 209°  (decomp.).  Its  solutions  in  all 
solvents  are  colourless,  even  when  warmed.  In  boiling  ethyl 
benzoate  a  yellow  colour  is  observed  which  is  due  to  decomposition. 
The  substance  does  not  react  with  phenylhydrazine  in  the  presence 
of  chloroform.  H.  W. 

Chlorination  of  Benzoyl  Chloride.  I.  Edward  Hope  and 
George  Clifford  Riley  (T.,  1922,  121,  2510 — 2527). 

Dealkylation  of  Mixed  Secondary  Bases  by  Phosphorus 
Chloride.  Julius  von  Braun  and  Josef  Weismantel  (Ber., 
1922,  55,  [B],  3165 — 3170). — The  relative  affinity  of  the  alkyl 
groups  for  nitrogen  has  been  determined  for  the  reaction  : 
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NHR!R2  — >  NR1R2,COPh  +PC1*>  NRW-CCLjPh  — >  R1C1+ 
NR2ICClPh — y  R1C1+NH2^'2’  The  series  may  be  arranged  in 
the  sequence  :  benzyl,  methyl,  ethyl,  propyl,  n- butyl ;  so,  for 
example,  benzylmethylamine  yields  methylamine.  It  is  remark¬ 
able  that  the  order  is  precisely  the  same  as  in  the  cyanogen  bromide 
reaction  which  is  effected  at  0°,  whereas  the  present  change  is 
carried  out  at  about  140°. 

Benzomethylbenzylamide,  m.  p.  44°  (cf.  Lander,  P.,  1903,  19, 
45),  is  converted  by  phosphorus  pentachloride  at  110°  and  sub¬ 
sequent  treatment  with  water  into  benzyl  chloride  and  benzo- 
methylamide,  b.  p.  164 — 165°/15  mm.,  m.  p.  80°.  Benzomethyl- 
ethylamide,  b.  p.  163 — 165°/27  mm.  (cf.  Titherley,  T.,  1901,  79, 
407)  at  140°  yields  methyl  chloride  and  benzoethylamide,  m.  p. 
68°.  Benzoeihylpropylamide,  b.  p.  158 — 160°/12  mm.,  gives  ethyl 
chloride  and  benzopropylamide. 

When  propylamine  is  treated  with  benzenesulphonyl  chloride,  the 
resulting  amide  is  converted  by  n-butyl  bromide  into  benzene - 
sulphonpropyl-n-butylamide ,  S02Ph*NPr*C4H9,  a  colourless  liquid, 
b.  p.  202 — 204°/ 12  mm. ;  this  is  transformed  in  the  usual  manner 
into  propyl-n-butylamine ,  b.  p.  134 — 135°  ( hydrochloride ,  m.  p. 
255°).  Benzopropyl-n-butylamide  is  converted  by  phosphorus  penta¬ 
chloride  at  150°  into  propyl  chloride  and  benzo-w-butylamide. 

H.  W. 

Preparation  of  a  Basic  Aluminium  Salicylate.  Societe 
Chimique  des  Usines  du  Rh6ne  (D.R.-P.  354698;  from  Chem. 
Zentr.,  1922,  iv,  377). — A  basic  aluminium  salicylate  of  the  formula 
0H*C6H4*C02*A1(0H)2  is  obtained  by  mixing  aluminium  hydroxide 
with  salicylic  acid,  if  necessary,  with  the  application  of  heat.  The 
product  is  a  colourless  or  slightly  red  powder.  It  is  distinguished 
from  the  normal  salt  by  its  stability  in  the  presence  of  water  and 
dilute  acids  and  on  warming.  G.  W.  R. 

Derivatives  of  Dulcin.  Paul  Hermann  ( Annalen ,  1922,  429, 
163 — 174). — 3-CarbamidoS-methoxybenzoic  acid  has  m.  p.  187 — - 
193°,  and  is  soluble  in  125  parts  of  hot  [  %  boiling]  water  or  400 
parts  of  water  at  15°;  the  solution  has  a  sour  taste.  The  ethyl 
ester  melts  at  191 — 192°.  3-Thiocarbamido-6-methoxybenzoic  acid , 
m.  p.  205 — 206°,  is  insoluble  in  cold  water,  and  has  a  faintly  sour 
taste.  3-Garbamido-^-ethoxybenzoic  acid  forms  colourless,  small 
needles,  m.  p.  195 — 196°,  soluble  in  40  parts  of  hot  water  and  in 
660  parts  of  water  at  15°,  and  has  a  faintly  sour  taste.  Its  ethyl 
ester,  m.  p.  179-5 — 180-5°,  has  a  bitter  taste.  3 -Thiocarbamido- 
6-ethoxybenzoic  acid  forms  needles,  m.  p.  182 — 183°,  and  is  soluble 
in  90  parts  of  boiling  water;  it  has  a  feebly  sour  taste.  4t-Carb- 
amido -l -ethoxy naphthalene  forms  small  needles  which  sinter  at 
205 — 207°,  m.  p.  264 — 265°  (decomp.) ;  it  has  a  bitter  taste. 
4t-Thiocarbamido-\-  ethoxy  naphthalene  has  m.  p.  210-5 — 211-5°,  and 
has  a  very  bitter  taste  in  alcoholic  solution.  These  substances  are 
all  formed  by  the  action  of  potassium  cyanate  or  ammonium  thio¬ 
cyanate  on  the  appropriate  amine.  3  :  3 -Carbamidebis-6-methoxy- 
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benzoic  acid  is  obtained  when  methoxyaminobenzoic  acid  is  heated 
with  carbamide.  It  has  m.  p.  243°  (decomp.).  C.  K.  I. 

Anhydrides  of  iV-Carboxylic  Acids.  Friedrich  Fuchs  ( Ber ., 
1922,  55,  [I?],  2943). — In  connexion  with  the  recent  observations 
of  Curtius  and  Sieber  (this  vol.,  i,  721),  it  is  pointed  out  that  phenyl- 

riTT 

glycine  anhydride,  NPh<C  2  I  ,  can  be  obtained  in  good  yield 

L>U  u 

by  the  action  of  carbonyl  chloride  on  a  cold,  alkaline  solution  of 
phenylglycine.  With  aniline  and  alcohols,  it  gives  the  anilide  and 
esters  of  phenylglycine.  The  JV-carboxylic  anhydride  derived  from 
^p-tolylglycine  is  more  stable  and  better  adapted  to  further  inves¬ 
tigation  than  the  lower  homologue.  H.  W. 

The  Resin  Acids  of  the  Conifer  ce .  V.  The  Nitroso- 
chloride,  Nitrosite,  and  Nitrosate  of  Pinabietic  Acid  and 
Abietic  Acid  [Levy],  Constitution  of  Ahietic  Acid  and 
Abietine.  Ossian  Aschan  [with  Nils  Fox  tell  and  P.  E. 
Simola  (j Ber.,  1922,  55,  [I?],  2944 — 2959;  cf.  this  vol.,  i,  221,  and 
previous  abstracts). — Pinabietic  acid  has  been  isolated  from  pine 
oil  and  characterised  as  a  homogeneous  substance  by  Aschan  and 
his  co-workers  (A.,  1921,  i,  669);  its  constitution  has  been  estab¬ 
lished  except  for  certain  details  by  Virtanen  (A.,  1921,  i,  669). 
The  acid  is  very  similar  to  the  abietic  acid  of  Levy  (A.,  1907,  i, 
947 ;  1910,  i,  11)  and  Johansson  (A.,  1920,  i,  232).  The  two  acids 
give  nitroso chlorides,  nitrosites,  and  nitrosates  which  are  most  prob¬ 
ably  identical,  and  also  the  same  colour  changes  in  Liebermann’s 
cholesterol  reaction.  It  is  therefore  most  probable  that  the  acids 
are  structurally  identical.  Certain  differences  are,  however, 
apparent  in  their  optical  properties  (as  will  be  shown  later)  so 
that  the  possibility  of  stereoisomerism  is  not  excluded.  The 
strongest  argument  against  the  structural  identity  of  the  acids  lay 
in  the  observation  of  Levy  ( loc .  cit.)  that  abietic  acid  is  converted 
by  cold  potassium  permanganate  into  a  well-defined  tetrahydroxy- 
acid,  C19H29(0H)4*C02H,  of  high  melting  point,  whereas  the  similarly 
prepared  product  from  pinabietic  acid  is  a  crystalline,  apparently 
saturated,  monocarboxylic  acid  of  low  melting  point  (the  details 
of  which  will  be  given  later).  Repetition  of  Levy’s  experiments 
has  failed  to  yield  the  tetrahydroxy-acid,  which  is  presumed  to 
have  owed  its  origin  to  associated  silvic  acid.  Levy’s  abietene 
and  Virtanen ’s  pinabietene  must  also  be  regarded  as  structurally 
identical  7  :  13 -dimethyl-2 -isopropyl- 5  :  6  :  7  :  8  :  9  :  10  :  13  : 14-octa- 
hydrophenanthrene.  For  the  parent  hydrocarbon  the  name  phen- 
octalin  is  proposed,  on  account  of  its  similarity  to  tetralin  [tetra- 
hydronaphthalene]. 

[With  Nils  Fontell  and  P.  E.  Simola.] — Pinabietic  acid  nitroso - 
chloride ,  H0vNICl9H28ChC02H,  is  prepared  by  passing  hydrogen 
chloride  into  a  solution  of  pinabietic  acid  and  ethyl  or  amyl  nitrite 
in  glacial  acetic  acid.  It  crystallises  in  lustrous,  very  voluminous 
needles,  m.  p.  144 — 145°.  (The  sodium  salt  is  described.)  It  is 
converted  by  a  boiling  solution  of  sodium  in  ethyl  alcohol  (90%) 
into  oximinopinabietic  acid>  H0*NIC19H27*C02H,  a  brownish-yellow 
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powder,  decomp,  about  130°  after  incipient  softening  at  120°.  The 

nitrosite  of  pinabietic  acid ,  0N#0^^19^28  is  obtained  "bA^1 

the  gradual  addition  of  concentrated  hydrochloric  acid  to  a  solution 
of  pinabietic  acid  in  benzene  which  is  floating  on  an  aqueous  solu¬ 
tion  of  sodium  nitrite;  it  is  a  colourless,  voluminous,  crystalline 
powder  which  softens  at  about  75—76°  and  is  generally  completely 
molten  at  about  120 — 130°.  Pinabietic  acid  nitrosate ,  a  voluminous, 
yellow  powder,  decomp.  72 — 73°,  is  prepared  by  the  gradual  addition 
of  concentrated  nitric  acid  (d  1*4)  to  a  well-cooled  solution  of  pin¬ 
abietic  acid  and  amyl  nitrite  in  glacial  acetic  acid. 

The  following  compounds  are  prepared  from  abietic  acid  obtained 
from  American  colophony  by  Levy’s  method;  the  specimen  used 
was  not  quite  homogeneous,  having  m.  p.  167 — 170°  instead  of 
181 — 183°.  Nitrosoehloride,  m.  p.  140°;  nitrosite,  which  softens 
and  evolves  gas  at  76°;  nitrosate,  a  yellow  powder  which  softens 
at  72°.  The  melting  or  decomposing  points  of  these  substances 
are  unchanged  by  admixture  with  the  respective  corresponding 
compounds  derived  from  pinabietic  acid. 

Further  work  (as  yet  unpublished)  makes  it  probable  that  pin¬ 
abietic  and  abietic  acids  are  completely  identical.  H.  W. 

Attempted  Synthesis  of  Norpinic  Acid.  Kanai  Lal 
Ganguly  (J.  Indian  Inst.  Sci .,  1922,  5,  23 — 28). — Verification  of 
the  structure  of  norpinic  acid  by  synthesis  is  of  importance  on 
account  of  its  close  relationship  to  pinene  and  the  products  derived 
therefrom.  An  attempt  was  made  to  synthesise  norpinic  acid  by 
condensing  ethyl  ay-dibromo-PP-dimethylglutarate, 

CMe2(CHBr*C02Et)2, 

with  methylene  bromide  or  iodide  by  means  of  sodium  in  benzene. 
A  very  small  amount  of  crystalline  product,  m.  p.  172°,  which 
might  have  been  as-norpinic  acid,  was  obtained,  but  the  experiment 
cannot  be  regarded  as  successful.  E.  H.  R. 


Condensation  of  certain  Nitriles  and  Various  Polyhydroxy- 
phenols  to  form  Phenolic  Acids.  Wilson  D.  Langley  and 
Roger  Adams  (J.  Amer.  Chem .  Soc.,  1922,  44,  2320 — 2330). — 
Unlike  chloroacetonitrile  (cf.  Sonn,  A.,  1918,  i,  31),  (3-chloropro- 
pionitrile  does  not  condense  normally  with  resorcinol.  In  dry 
ether  in  the  presence  of  anhydrous  zinc  chloride  and  hydrogen 
chloride,  [3-chloropropionitrile  and  resorcinol  give  first  a  white  solid, 
which  probably  has  the  annexed  constitution.  This  reacts  with 
q  water,  giving  [3-2  :  4 -dihydroxy phenylprop- 

ionolactone ,  m.  p.  132 — 133°,  which  on 
U!NH,HC1  further  heating  with  water  was  converted 
CHL  into  the  acid,  m.  p.  165°  (Hlasiwetz,  An- 

nalen,  1866,  139,  102,  gives  m.  p.  110°,  de~ 
2  comp.).  If  the  acid  is  boiled  with  excess  of 

acetic  anhydride,  -2 -hydroxy -4-acetoxyphenylprcpionolactone,  m.  p. 
112°,  is  obtained.  Acrylonitrile  may  be  used  instead  of  [3-chloropro- 
pionitrile  in  the  above  condensation,  p-2  :  4-Dimethoxyphenylpro- 
pionic  acid,  m.  p.  102*5 — 103*5°,  was  obtained  by  the  direct  methyl- 
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ation  of  the  dihydroxy-acid,  and  by  the  action  of  butyl  nitrite  the 
dihydroxy-acid  gave  $-5-nitroso-2  :  4- dihydroxy phenylpropiono - 
lactone,  m.  p.  147*5—148°.  Resorcinol  monomethyl  ether  and 
(3-chloropropionitrile  gave  fi^-hydroxy-kmethoxyphenylpropionic  acid , 
m.  p.  138 — 139*5°,  together  with  the  lactone ,  and  the  nitrile ,  m.  p. 
126*5 — 127*5°,  as  intermediate  products.  The  suggested  mechanism 
of  the  condensation  of  resorcinol  and  of  (3-chloropropionitrile  is  as 
follows  : 


ho/Noh 


ho/Noh 


v  /!CH2-CH,-CN 


ho/Nho 


HO 


s,ch2-ch2-cci:nh 


c:nh,hci 


Under  similar  conditions,  orcinol  gives  with  (3-chloropropionitrile 
or  acrylonitrile  p-3  :  5-dihydroxy-o-tolylpropionolactone,  m.  p.  140 — - 
141*5°.  Similarly,  phloroglucinol  gives  (3-2  :  4  :  6-trihydroxyphenyl - 
propionolactone ,  a  viscous  oil. 

Resorcinol  and  y-chlorobutyronitrile  react  in  dry  ether  in  the 
presence  of  zinc  chloride  and  hydrogen  chloride  to  give  y-2  :  4-cfo‘- 
hydroxyphenylbutyric  acid,  m.  p.  118*5 — 119°,  and  in  this  case  the 
lactone  could  not  be  obtained.  W.  G. 


Preparation  of  Sodium  and  Potassium  Phthalimide. 

Dalziel  Llewellyn  Hammick  and  George  Hazlewood  Locket 
(T.,  1922,  121,  2362—2363). 

Derivatives  of  Amino-aldehydes.  Erich  Radde  (Ber.,  1922, 
55,  [R],  3174 — 3179). — A  number  of  attempts  are  recorded  to 
prepare  amino-aldehydes  of  the  aliphatic  series  by  the  reduction 
of  amino-acids  in  which  the  basic  group  is  protected  by  the  presence 
of  the  phthalyl  radicle ;  complete  success,  however,  has  not  been 
attained. 

Phthalimino-a-hydroxy -propionic  and  -butyric  acids  lose  carbon 
dioxide  when  heated  with  sulphuric  acid,  but  an  aldehydo-compound 
cannot  be  isolated  from  the  resinous  substances  which  are  produced 
(Gabriel,  A.,  1907,  i,  625;  Gabriel  and  Colman,  A.,  1908,  i,  274); 
the  use  of  phosphoric  acid,  thionyl  chloride,  or  hydrochloric  acid  in 
place  of  sulphuric  acid  does  not  lead  to  improved  results. 

Phthalylglycylanilide,  CgH^glN'CHg’CO’NHPh,  aggregates  of 
needles,  m.  p.  227°,  is  converted  by  phosphorus  pentachloride  in 
the  presence  of  benzene  into  the  corresponding  chloro -compound, 
C8H402-NUH2UCl!NPh,  needles,  m.  p.  about  90° ;  reduction  of  the 
imino-chloride  with  stannous  chloride  according  to  the  method  of 
Sonn  and  Muller  (A.,  1920,  i,  58)  does  not  give  an  aldehydo- 
compound. 

The  action  of  hydrocyanic  acid  and  pyridine  on  a  solution  of 
phthalylglycyl  chloride  in  anhydrous  ether  gives  the  compound, 
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C8H402:N-CH(C0-CN)-C0*CH2-N:C8H402,  needles,  m.  p.  203*5— 
205*5°  (decomp.),  instead  of  the  expected  phthalylglycyl  cyanide. 

Attempts  to  convert  phthalylglycylanilide  chloride  into  the  corre¬ 
sponding  amidine  or  to  reduce  phthalylglycyl  esters  to  aldehydes  by 
sodium  amalgam  in  acid  solution  were  unsuccessful. 

Phthalylglycylamide ,  C8H402IN*CH2*C0\I^nd2,  needles,  m.  p.  257°, 
is  converted  by  thionyl  chloride  or,  preferably,  by  distillation  with 
phosphoric  oxide  into  phthalylglycylonitrile ,  C8H402IN*CH2*CN,  four¬ 
sided  plates,  m.  p.  124 — 126°,  which  can  also  be  prepared  from 
chloroacetonitrile  and  potassium  phthalimide  at  120°.  The  nitrile 
could  not  be  converted  into  the  corresponding  imino-ether,  from 
which  it  might  have  been  reduced  to  the  aldehyde  according  to 
the  method  of  Heale  (A.,  1905,  i,  490). 

A  solution  of  phthalylglycyl  chloride  in  toluene  is  reduced  by 
hydrogen  in  the  presence  of  palladised  barium  sulphate  and 
“  sulphured  ”  quinoline  in  accordance  with  the  procedure  of  Rosen - 
rnund  and  Zetzsche  to  phthalimidoacetaldehyde ,  C8H402!N*CH2*CH0, 
needles,  m.  p.  113 — 114*5°  (phenylhydrazone,  yellow  needles,  m.  p. 
163 — 165°;  oxime ,  clusters  of  needles,  m.  p.  166 — 168°;  semi - 
carbazone ,  needles,  m.  p.  233 — 244°).  The  hydrolysis  of  phthal¬ 
imidoacetaldehyde  is  invariably  accompanied  by  the  liberation  of 
ammonia.  a-Phthalimidopropionyl  chloride  is  similarly  reduced  to 
oL-phthalimidopropaldehyde ,  CsH402IN*CHMe#CH0,  needles,  m.  p. 
108*5 — 111°  ( semicarbazone ,  needles,  m.  p.  225*5 — 226*5°),  which 
also  yields  ammonia  when  hydrolysed  by  hydrochloric  acid. 
Similar  unsuccessful  results  are  obtained  with  compounds  contain¬ 
ing  the  phthalimido-residue  in  the  (3-,  y-,  or  8-position.  The  follow¬ 
ing  observations  are  incidentally  recorded.  Ethyl  j3-phthalimido- 
ethylmalonate,  C8H402I]Sr'CH2*CH2*CH(C02Et)2,  is  transformed  by 
hydrobromic  acid  (d  1*49)  into  fi-phthalimidoethylmalonic  acid , 
needles,  m.  p.  168°  (decomp.)  (the  ammonium  salt  and  the  methyl 
ester,  m.  p.  64 — 65°,  are  described) ;  the  decomposition  of  the 
acid  by  heat  gives  a  convenient  method  for  the  preparation  of 
y-phthalimido-w-butyric  acid.  S-Phthalimido-w-valeric  acid  is  simi¬ 
larly  prepared  from  y-phthalimido-n-propylmalonic  esters ;  y-phthal- 
imido-n-propylmalonic  acid ,  C8H402.‘N-[CH2]3*CH(C02H)2,  has  m.  p. 
165°  (decomp.). 

Phthalylglycylonitrile  is  converted  by  a  boiling  solution  of 
sodium  methoxide  and  subsequent  treatment  with  ammonium 
chloride  into  the  ammonium  salt,  N^’COg’Cg^-CO’NH’CHjj'CN, 
prisms,  m.  p.  about  240°  (decomp.)  [the  corresponding  silver  salt, 
needles,  and  free  acid ,  needles,  m.  p.  138 — 139°  (decomp.)  are 
described];  sodium  ethoxide  behaves  similarly,  but  yields  a  less 
pure  product.  The  action  of  the  alkali  consists  essentially  in  the 
opening  of  the  ring  and  does  not  lead  to  the  production  of  an  iso - 
quinoline  derivative,  as  would  be  expected  from  the  observations 
of  Gabriel  and  Colman  ( loc .  cit .)  on  the  behaviour  of  phthalyl¬ 
glycyl  esters  under  similar  conditions.  Phthalyl-oL-alanylamide , 
C8H402*N*CHMe*C0*NH2,  m.  p.  211 — 212°  (prepared  from  the 
corresponding  chloride  and  gaseous  ammonia  in  the  presence  of 
benzene),  is  converted  by  distillation  with  phosphoric  oxide  into 
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the  nitrile ,  C8H402!N*CHMe*CN,  four-sided  plates,  m.  p.  139 — 140°. 
The  latter  is  transformed  by  sodium  ethoxide  into  the  sparingly 
soluble  ammonium  salt,  NH4-C02-C6H4-C0-NH-CHMe-CN,  which  is 
reconverted  into  the  original  material  when  treated  with  hydro¬ 
chloric  acid.  H.  W. 

Dyes  Derived  from  11  Saccharin.7  ’  The  Sulpham- 
phthaleins.  Sikhibhushan  Dutt  (T.,  1922,  121,  2389 — 2394). 

The  Relationship  between  the  Dimeric  Ketens  and  cyclo - 
Butane-1  : 3-dione  and  its  Derivatives.  W.  Dieckmann  and 
Adolf  Wittmann  ( Ber .,  1922,  55,  [B],  3331 — 3347). — The  dimeric 
alkylketencarboxylic  esters  and  a  series  of  other  dimeric  ketens 
have  been  regarded  by  Sehroeter  (A.,  1917,  i,  145;  1920,  i,  852) 
as  “  polymolecules  55  in  which  the  monomeric  components  are  not 
united  by  main  or  subsidiary  atomic  valencies,  but  by  molecular 
valencies.  This  conception  has  been  criticised  adversely  by 
Stau dinger  (A.,  1920,  i,  517).  An  extended  examination  of  the 
question  leads  the  author  to  the  conclusion  that  Sehroeter’ s  views 
are  untenable. 

Sehroeter5 s  conclusions  are  based  on  the  established  difference 
in  properties  between  the  products  obtained  by  the  action  of  chloro- 
formic  esters  on  dialkylcycZobutanedionemonocarboxylic  esters  and 
those  derived  by  the  polymerisation  of  monomeric  alkylketen¬ 
carboxylic  esters.  He  regards  the  conception  of  the  former  as 

0- derivatives,  CMe^QQ^  ^^2^^CMe*CQ2R,  as  erroneous.  A  con¬ 
sideration  of  analogous  cases  leads  the  author  to  consider  it  as 
probable,  but  conclusive  evidence  in  favour  of  this  view  is  afforded 
by  the  observation  that  methyl  2-ethylcarbonato-l  :  3 -dimethylcy  do - 

butene  A-one-3-carboxylate,  CMe^Q^  ^^2^^^^>CMe,CQ2Me.  colour¬ 
less  crystals,  m.  p.  66 — 68°,  b.  p.  173 — 175°/11  mm.  (obtained  from 
ethyl  chloroformate  and  methyl  dimethylq/c/obutanedioneearb- 
oxylate)  differs  from  ethyl  2-methylcarbonato-l  :  3 -dimethy  Icy  do - 

buteneA-one-3-carboxylate ,  CMe<T^l^  ^^2^e^CMe*CQ2Et,  a  colour- 

less  liquid,  b.  p.  173 — 175°/11  mm.,  which  does  not  solidify 
(prepared  from  methyl  chloroformate  and  ethyl  dimethylcycfo- 
butanedionecarboxylate),  whereas  if,  according  to  Sehroeter,  the 
new  group  had  become  attached  to  a  carbon  atom,  the  compounds 

must  be  identical,  thus  C02Me‘CMe<^QQ^CMe*C02Et.  The  esters 

when  treated  with  sodium  alkyloxide  re-form  methyl  and  ethyl 
2  : 4-dimethylcz/cfobutanedionecarboxylates,  respectively.  The 
difference  of  these  esters  from  the  dimeric  alkylketencarboxylic 
esters  cannot  be  regarded  as  an  argument  against  the  conception 
of  the  latter  as  unitary  dialkylci/cfobutanedionedicarboxylic  esters. 

A  further  argument  in  favour  of  the  “  polymolecular  55  structure 
of  the  dimeric  alkylketencarboxylic  esters  has  been  based  by 
Sehroeter  (loc.  cit.)  on  their  catalytic  decomposition  in  alcoholic 
solution  by  a  trace  of  sodium  alkoxide  whereby  two  molecules  of 
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alkylmalonic  esters  are  produced.  The  same  property  is,  however, 
observed  in  the  acyclic  analogues  of  the  dialkylcycZobutanedione- 
carboxylic  esters,  for  example,  acetylalkylmalonic  ester  and  aa-di- 
aryl-jx-methylacetic  esters,  which  are  beyond  doubt  unitary  com- 

„ro 

pounds  containing  the  group  ^X3R.COaR.  All  these  com¬ 
pounds  resemble  the  dimeric  alkylketencarboxylic  esters  in  that 
they  are  stable  towards  boiling  alcohol  but  are  catalytically  decom¬ 
posed  with  evolution  of  heat  when  a  trace  of  sodium  alkoxide  is 
added  to  the  alcoholic  solution.  Contrary  to  Schroeter’s  assump¬ 
tion,  fusion  invariably  occurs  in  such  a  manner  that  an  acyl  and 
not  an  alkylcarbonato-group  is  eliminated.  The  following 
examples  are  quoted  :  Methyl  oL-benzoyl-a-methylacetoacetate , 
CH3*C0*CMeBz’C02Me,  colourless  crystals,  m.  p.  79 — 80°,  b.  p. 
173 — 174°/ 10  mm.,  prepared  by  the  action  of  a  solution  of  benzoyl 
chloride  in  ether  on  an  ethereal  suspension  of  methyl  methylsodio- 
acetoacetate,  is  transformed  by  methyl  alcohol  and  sodium  metli- 
oxide  into  methyl  acetate  and  methyl  a-benzoylpropionate,  b.  p. 
141 — 142°/10  mm.  Methyl  $-acetoxy-oL-?nethylci?inamate , 

O  Ae*CPh:CMe  *C02Me , 

b.  p.  161°/10  mm.,  prepared  by  the  action  of  acetyl  chloride  on 
methyl  a-methylsodiobenzoylacetate  in  the  presence  of  ether,  is 
converted  in  a  similar  manner  into  methyl  a-methylbenzoylacetate, 
b.  p.  143 — 144°/10  mm.  Methyl  acetylmethylaeetoacetate 
(CH3-C0)2CMe-C02Me  or  CH3*C(0Ac):CMe-C02Me,  b.  p.  108°/13 
mm.,  gives  methyl  methylacetoacetate.  Ethyl  acetylethylmalonate, 
CH3-C0*CEt(C02Et)2,  yields  ethyl  ethylmalonate,  whilst  methyl 
acetylmethylmalonate  is  converted  into  methyl  methylmalonate. 

Methyl  dimethylaeetoacetate  is  converted  by  contact  with  a 
solution  of  an  approximately  equivalent  quantity  of  sodium  eth- 
oxide  in  ethyl  alcohol  during  about  an  hour  at  the  atmospheric 
temperature  into  ethyl  dimethylaeetoacetate ;  after  a  few  days 
it  is  transformed  into  ethyl  Zsobutyrate.  Ethyl  diethylaceto- 
acetate  is  unchanged  by  the  short  action  of  sodium  methoxide  in 
methyl  alcohol,  but  after  five  days  it  is  transformed  into  methyl 
diethylacetoacetate ;  fission  does  not  appear  to  occur.  The  esters 
of  benzoic,  succinic,  and  phthalic  acid  suffer  transformation  in  the 
course  of  a  few  hours. 

The  behaviour  of  the  dimeric  alkylketencarboxylic  esters  towards 
aniline  has  not  yet  been  fully  explained,  and  appears  to  require 
further  examination. 


Against  the  conception  of  the  dimeric  ketens  as  ketonic  forms, 

CO 

R’HC<Cco^CHR,  and  the  acidic  isomerides  as  enolic  varieties, 


R*HC<Cp[P^^C*R,  of  the  dialkylcycZobutanediones,  it  has  been 


urged  by  Schroeter  that  the  latter  are  indifferent  towards  the 
alkali  metals  in  inactive  solvents.  This  argument  does  not  appear 
to  be  valid,  since,  on  the  one  hand,  compounds  poor  in  or  free 
from  the  enolic  forms  such  as  alkyl-p-ketocarboxylic  esters  and 
malonic  or  alkylmalonic  esters  react  relatively  readily  with  sodium. 
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whereas  undoubted  enols,  for  example,  phenylhydroresorcinol  and 
succinylosuccinic  esters,  can  exhibit  the  same  inactivity  towards 
the  metal  as  is  observed  by  Schroeter  in  the  case  of  the  acidic 
forms  of  the  dialkylcycZobutanediones.  As  further  evidence  in 
favour  of  the  enolie  form,  it  is  shown  that  the  acid  dimethylcycZo- 
butanedionecarboxylie  ester  and  the  acid  diphenylcycZobutanedi- 
one  behave  as  mono -enols  when  titrated  with  bromine  in  alcoholic 
solution,  and  are  stable  as  such  when  dissolved  in  alcohol.  The 
behaviour  of  dimeric  phenylketen  is  in  harmony  with  the  conception 
that  it  is  the  ketonic  form  of  diphenylcyc/obutanedione.  Its  slow 
conversion  into  the  acid  form  in  indifferent  solvents  in  the  absence 
of  catalysts  and  rapid  transformation  in  the  presence  of  alkali  are 
precisely  similar  to  the  phenomena  frequently  observed  in  cases 
of  keto -enolie  desmotropy.  Its  conversion  by  ammonia  into 
diphenylacetoacetamide  and  the  acidic  diphenylcycZobutanedione  is 
readily  explained  by  the  assumption  of  simultaneous  enolisation 
and  ring  fission.  H.  W. 


The  Constitution  of  the  Bile  Acids.  IV.  Reductode- 
hydrocholic  Acid.  W.  Borsche  and  F.  Hallwass  ( Ber .,  1922, 
55,  [ B\  3318 — 3323).- — Reductodehydrocholic  acid,  C24H3605,  a 
hydroxy- diketonic  acid  of  the  cholic  acid  series,  has  been  obtained 
previously  by  the  action  of  sodium  amalgam  on  dehydrocholic 
acid  or  by  electrolytic  reduction  of  the  latter  at  a  lead  cathode. 
It  is  now  prepared  by  the  catalytic  hydrogenation  of  dehydrocholic 
acid  dissolved  in  glacial  acetic  acid  in  the  presence  of  palladium 
black ;  it  crystallises  in  colourless,  slender  needles  which  soften 
at  112°  owing  to  loss  of  water  of  crystallisation  (the  monohydrate 
is  described)  and  have  m.  p.  186 — 187°.  Reductodehydrocholic 
acid  dioxime  (cf.  Schenck,  A.,  1910,  i,  10)  has  m.  p.  255°  (decomp.). 
Ethyl  dehydrocholate  is  converted  by  aluminium  amalgam  in  the 
presence  of  ether  and  benzene  into  ethyl  reductodehydrocholate , 
coarse,  colourless  prisms,  m.  p.  153 — 154°  ( dioxime ,  colourless 
leaflets,  m.  p.  239 — 240°).  Methyl  reductodehydrocholate ,  prepared 
by  esterification  of  the  acid,  crystallises  in  coarse  needles,  m.  p. 
155 — 156°,  whereas  its  dioxime  forms  colourless  leaflets,  m.  p.  258° 
(slight  decomp.).  Ethyl  reductodehydrocholate  is  converted  by 
distillation  under  diminished  pressure  into  ethyl  diketocholenate , 
long,  colourless  needles,  m.  p.  143°  (dioxime,  unctuous  leaflets, 
m.  p.  228°;  dilcetocholenic  acid,  colourless  prisms,  m.  p.  174°),  which 

is  smoothly  hydrogenated 
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(I)  and  reductodehydrocholic  acid 


in  alcoholic  solution  in  the 
presence  of  spongy  pallad¬ 
ium  to  ethyl  (3-diketochol- 
anate,  m.  p.  152 — 153°, 
identical  with  the  com¬ 
pound  described  by  Borsche 
and  Wieckhorst  (A.,  1921, 
i,  729).  Dehydrocholic  acid 
(II)  are  therefore  related  to 


one  another  as  indicated  by  the  annexed  formulae. 
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Reduction  of  the  ketonic  group  in  ethyl  a-  or  P-diketocholanates 
cannot  be  effected  by  means  of  aluminium  amalgam.  This  is 
more  surprising  in  the  case  of  the  oc-compound,  since  a-diketo-- 
cholanic  acid  is  readily  reduced  by  sodium  amalgam  and  water  to 
a  hydroxyketocholanic  acid,  C24H3803  (monohydrate  and  an¬ 
hydrous),  colourless  needles,  m.  p.  about  160°  after  much  softening 
at  about  107°,  which  is  probably  identical  with  the  acid  described 
by  Wieland  and  Boersch  (A.,  1919,  i,  572).  The  corresponding 
ethyl  ester  has  m.  p.  131 — 132°  (Wieland  and  Boersch,  m.  p.  133°). 

Bilianic  acid  is  not  affected  by  treatment  with  sodium  amalgam 
in  aqueous  alkaline  solution ;  its  trimethyl  ester  is  only  slowly  and 
incompletely  attacked  by  aluminium  amalgam  in  the  presence  of 
moist  ether.  H.  W. 

The  Constitution  of  the  Bile  Acids.  V.  Transformations 
from  the  Cholic  to  the  Lithocholic  Acid  Series.  W.  Borsche 
and  F.  Hallwass  ( Ber 1922,  55,  [R],  3324 — 3331). — Lithocholic 
acid,  C24H40O3,  has  been  proved  by  Wieland  and  Weyland  (A., 
1921,  i,  178)  to  be  a  normal  constituent  of  bile.  It  is  a  mono¬ 
hydro  xycholenic  acid  which  is  oxidised  by  nitric  acid  to  litho- 
bilianic  acid,  corresponding  with  bilianic  acid;  it  is  therefore 
probable  that  the  hydroxy-group  is  attached  to  the  same  carbon 
atom  as  in  cholic  acid.  This  supposition  has  now  been  confirmed 
by  the  transformation  of  cholic  acid  through  reduetodehydro- 
cholic  acid  into  lithocholic  acid. 

Reductodehydrocholic  acid  (Borsche  and  Hallwass,  preceding 
abstract)  is  reduced  by  amalgamated  zinc  and  hydrochloric  acid  to 
resinous  products  and  cholanic  acid.  The  formation  of  the  latter 
substance  is  somewhat  surprising,  since  it  appears  impossible  to 
reduce  cholic  directly  to  cholanic  acid  by  this  method.  More 
satisfactory  results  are  obtained  by  Wolff’s  method,  according  to 
which  reductodehydrocholic  acid  disemicarbazone ,  C26H7205N6,  a 
white,  chalky  powder  which  becomes  brown  but  does  not  melt 
at  about  300°,  is  heated  with  an  alcoholic  solution  of  sodium  eth- 
oxide  at  180°  (the  exact  maintenance  of  the  temperature  is  impor¬ 
tant),  whereby  it  becomes  transformed  into  lithocholic  acid, 
colourless  leaflets,  m.  p.  185 — 186°,  [a]$  +32-72°,  in  absolute 
alcohol.  Direct  comparison  shows  that  the  acid  is  identical  with 
the  product  obtained  by  Wieland  and  Weyland,  the  only  point 
of  difference  being  that  its  optical  activity  is  greater.  The  acid 
is  converted  by  an  ethereal  solution  of  diazomethane  into  methyl 
lithocholate ,  long  needles,  m.  p.  130°,  and  by  oxidation  with  nitric 
acid  into  lithobilianic  acid  (cf.  Wieland  and  Weyland,  loc.  cit.). 
It  has  also  been  transformed  into  dehydrolithocholic  acid,  C24H3803, 
leaflets,  m.  p.  141°  (cf.  Wieland  and  Weyland,  loc .  cit.),  the  methyl 
ester  of  which,  colourless  leaflets,  m.  p.  117°,  and  methyl  ester  oxime, 
long  needles,  m.  p.  148°,  are  described. 

Dehydrocholic  acid  trisemicarbazone,  an  amorphous  powder  which 
becomes  brown  at  about  290°  and  decomposes  completely  at  a 
slightly  higher  temperature,  is  converted  by  a  solution  of  sodium 
ethoxide  in  alcohol  at  200°  into  cholanic  acid.  Bilianic  acid  di - 
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semicarbazone,  broad,  colourless  needles  which  become  brown  above 
280°,  is  transformed  in  a  similar  manner  into  lithobilianic  acid, 
m.  p.  279°  (cf .  Wieland  and  Weyland,  loc.  cit.) ;  the  latter  acid 
is  obtained  rather  more  readily  under  precisely  similar  conditions 
from  deoxybilianic  acid  semicarbazone ,  C25H3907N3,  a  colourless, 
amorphous  solid,  decomp.  215 — 220°.  Methyl  lithobilianaie, 
C27H4406,  crystallises  in  long,  colourless  needles,  m.  p.  112°. 

iso  Lithobilianic  acid ,  small,  colourless  needles,  m.  p.  261° 
(decomp.),  is  obtained  by  the  reduction  of  ^obilianic  acid  dissolved 
in  glacial  acetic  acid  with  amalgamated  zinc  and  fuming  hydro¬ 
chloric  acid  (methyl  isolithobilianate  crystallises  in  colourless,  lustrous 
leaflets,  m.  p.  103 — 104°).  For  some  unexplained  reason,  and  in 
spite  of  the  apparent  identity  of  the  conditions,  the  action  does  not 
always  take  place  smoothly,  and  the  product  frequently  contains 
much  fc’sodeoxybilianic  acid  and  other  intermediate  compounds. 
A  more  certain  method  for  the  preparation  of  ^olithobilianic  acid 
consists  in  the  treatment  of  iso bilianic  acid  disemicarbazone  (an 
amorphous  substance  which  darkens  at  about  280°  and  decomposes 
gradually  at  a  higher  temperature)  with  sodium  ethoxide. 

H.  W. 

Preparation  of  an  Unsaturated  Bile  Acid.  J.  D.  Riedel, 
Akt.-Ges.  (D.R.-P.  352129;  from  Chem.  Zentr .,  1922,  iv,  161). — 
Bromine  is  added  to  the  acid  prepared  by  an  earlier  patent  (A., 

1921,  i,  540)  and  the  product  treated  with  alkalis.  The  dibromide 

obtained  by  the  action  of  bromine  on  the  acetic  acid  compound  of 
opocholic  acid,  C24H3804,C2H402,  is  a  light  yellow,  heavy  oil.  By 
saponification  with  dilute  alkali  and  addition  of  excess  of  dilute 
hydrochloric  acid,  an  unsaiurated  bile  acid ,  needles,  m.  p.  245 — 
247°,  is  obtained.  It  is  strongly  antiseptic  and  has  therapeutic 
uses.  G.  W.  R. 

Derivatives  of  Diphenylthiolbenzene.  Samuel  Smiles  and 
Hugh  Graham  (T.,  1922,  121,  2506 — 2510). 

The  Solubility  and  Volatility  of  the  Nitrobenzaldehydes. 

Nevil  Vincent  Sidgwick  and  Wilfred  Marsden  Dash  (T., 

1922,  121,  2586—2592). 

ar- Aldehydes  of  Tetrahydronaphthalene.  Karl  Fleischer 
and  Gregor  Feldmeier  (Ber.,  1922,  55,  [B],  3290 — 3293). — A 
solution  of  1 -methyl-5  :  6  :  7  :  8-tetrahydronaphthalene  in  carbon 
disulphide  is  converted  by  chromyl  chloride  dissolved  in  the  same 
solvent  at  0°  into  a  chocolate-brown  additive  compound  which  is 
decomposed  by  ice-cold  water  with  the  production  of  small  quantities 
of  5:6:7:  8-tetrahydronaphthalene-l-aldehyde,  a  colourless  liquid, 
b.  p.  130—140°  (mainly  135°)/18  mm.,  which  gives  a  colourless, 
crystalline  product  with  sodium  hydrogen  sulphite.  Similarly, 
2-methyl-5  :  6  :  7  :  8-tetrahydronaphthalene  gives  5:6:7  :  8 -tetra- 
hydronxiphihalene-2-aldehyde ,  a  colourless,  mobile  liquid,  b.  p. 
150 — 155°/14  mm.  The  compound  with  sodium  hydrogen  sulphite 
and  the  semicarbazone ,  colourless  needles,  m.  p.  221 — 223  ,  are 
described.  Attempts  to  isolate  an  oxime  or  thiosemicarbazone  or 
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to  condense  the  aldehyde  with,  aniline,  p-nitroaniline,  or  phenyl  - 
acetonitrile  were  unsuccessful.  H.  W. 


Preparation  of  ctjcloButanone  by  the  Pyro-chemical 
Decomposition  of  1-Hydroxyci/cIobutane-l-carboxylic  Acid. 

N.  J.  Demjanov  and  Marie  Dojarenko  (Ber.y  1922,  55,  [2?], 
2737 — 2742). — cycZoButanone  has  previously  been  a  very  difficultly 
accessible  substance,  and  only  the  semicarbazone  among  its  deriv¬ 
atives  has  been  examined.  Its  preparation  by  the  pyrogenic 
decomposition  of  1 -hydro  xycycZobutane-1 -carboxylic  acid  is  now 
recorded,  the  yield,  according  to  preliminary  experiments,  being 
about  15%  of  that  theoretically  possible. 

1-BromocycZobutane-l-carboxylic  acid  is  converted  into  a  mixture 
of  1-hydroxycycZobutane-l-carboxylic  acid  and  its  anhydrides  by 
treatment  with  the  calculated  quantity  of  potassium  carbonate 
in  boiling,  concentrated  aqueous  solution  (cf.  Perkin,  T.,  1892, 
61,  42);  the  yield  is  94%.  Decomposition  of  the  mixture  occurs 
mainly  at  280 — 300°,  with  the  production  of  a  mixture  of  carbon 
monoxide  and  carbon  dioxide,  and  an  acidic  distillate  containing 
cycZobutanone.  The  latter  is  purified  through  its  semicarbazone, 
m.  p.  212°  (decomp.),  or  bisulphite  compound.  It  condenses  with 
benzaldehyde  in  aqueous-alcoholic  solution  in  the  presence  of 
potassium  hydroxide  to  form  dibenzylidenecyclobutanone,  C18H140, 
leaflets,  m.  p.  170 — 171°. 

The  anhydrides  formed  during  the  preparation  of  1-hydroxy- 
cycZobutane-l-carboxylic  acid  or  remaining  in  the  residue  when 
it  is  distilled  under  reduced  pressure  have  been  further  examined. 
One  of  these  is  crystalline  and  freely  soluble  in  organic  media ; 
it  has  m.  p.  65°.  Its  molecular  weight  in  boiling  ether  is  in  agree¬ 
ment  with  the  formula  C10H12O4,  whereas  in  freezing  benzene  it 
appears  to  have  the  composition  (C10H12O4)2.  Other  anhydrides 
do  not  crystallise  and  are  insoluble  in  all  the  usual  media.  They 
decompose  when  heated  into  carbon  monoxide  and  cycZobutanone. 
They  are  remarkably  stable  towards  water,  by  which,  however, 
they  are  decomposed  at  150 — 160°.  Analyses  are  in  agreement 
with  the  formula  C2oH26^9  (  =  1C5H803  —  3H20) ;  the  molecular 
complexity  is  probably  much  greater,  but  it  could  not  be  deter¬ 
mined  on  account  of  the  insolubility  of  the  substances.  H.  W. 

Action  of  the  Chlorides  of  Phosphorus  on  Chlorodimethyl- 
dihydroresorcinol.  Leonard  Eric  Hinkel  and  William 
Dudley  Williams  (T.,  1922,  121,  2498—2502). 


Oxidation  of  Phenols.  VII.  Dehydrogenation  of  p-Cresol. 

Rudolf  Pummerer,  Dona  Melamed,  and  Hans  Puttfarcken 
(Ber.,  1922,  55,  [J5],  3116—3132;  cf.  A.,  1914,  i,  714;  1915,  i,  417; 

1919,  i,  439,  440,  442). — The  oxidation  of  _p-cresol 
does  not  appear  to  take  place  in  the  same  manner 
as  that  of  a- methyl- p-naphthol.  The  main  product 
is  an  unsaturated  monoketone,  the  properties  of 
which  are  in  accord  with  the  conception  that  it 
is  2-£>-tolyloxy-2 :3-dihydro-p-benzoquinomethane 
(annexed  formula). 


<-0-C6H4Me 


I  I 

o 
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A  solution  of  _p-cresol  in  aqueous  sodium  carbonate  is  gradually- 
treated  with  a  saturated  solution  of  potassium  ferric yanide  at  0° ; 
the  product  which  separates  is  filtered  and  purified  by  fractional 
distillation  under  diminished  pressure,  whereby  there  are  obtained 
unchanged  ^-cresol,  2-^-tolyloxy-2  :  3- dihydro -p-benzoquinomethane, 
3  :  3'-di-p-cresol,  colourless  needles,  m.  p.  154°,  and  a  dihydroxy- 
phenol,  C14Hj402,  m.  p.  194°,  which  is  identical  with  the  product 
isolated  by  Fichter  and  Ackermann  (A.,  1919,  i,  586)  by  the  anodic 
oxidation  of  p-cresol  (the  latter  authors  erroneously  attributed  to 
it  the  formula  C14H1403) ;  the  substance  crystallises  with  one 
molecular  proportion  of  ethyl  or  methyl  alcohol,  which  is  removed 
with  considerable  difficulty.  The  corresponding  diacetate  has 
m.  p.  108°  (Fichter  gives  111°).  2-p-Tolyloxy-2  :  3-dihydro-p-benzo- 
quinomethane  (see  above)  crystallises  in  colourless  leaflets,  m.  p. 
124’5°.  Its  molecular  weight  in  freezing  benzene  is  in  harmony 
with  the  formula  C14H1402.  It  is  insoluble  in  cold  sodium  hydroxide 
solution,  but  is  somewhat  dissolved  by  the  warm  solution.  Con¬ 
centrated  alcoholic  potassium  hydroxide  solution  dissolves  it  com¬ 
pletely,  but  it  separates  unchanged  after  addition  of  water.  It  is 
slowly  converted  by  sodium  wire  in  the  presence  of  anhydrous 
ether  into  a  yellow  sodium  salt  which  is  transformed  by  benzoyl 
chloride  into  the  monobenzoyl  derivative,  C21H1803,  colourless 
crystals,  m.  p.  153 — 154°.  Its  reluctance  to  pass  into  an  enolic 
form  is  evidenced  by  its  inability  to  react  with  boiling  benzoyl 
chloride,  acetyl  chloride  and  pyridine,  or  plienylcarbimide.  The 
presence  of  enol  in  its  alcoholic  solution  camiot  be  detected  by 
titration  with  bromine.  It  couples  with  ^-nitrobenzenediazonium 


hydroxide  in  alcoholic  solution,  and  slowly  dissolves  in  boiling 
sodium  hydrogen  sulphite  solution,  with  the  production  of  a 
sulphonic  acid  in  place  of  a  normal  bisulphite  compound.  It 
is  coloured  bright  red  by  perchloric  acid.  It  yields  an  oxime , 
cuh15o2n,  colourless  plates,  m.  p.  203 — 204°,  a  jplienylhydrazone , 
C20H20ON2,  long,  colourless  needles,  m.  p.  181 — 182°  after  be¬ 
coming  brown  at  170°  (in  an  atmosphere  of  carbon  dioxide)  and  a 
semicarbazone ,  C15H1702N3,  colourless  leaflets,  m.  p.  249 — 250° 
(decomp.). 

The  ketone  is  transformed  by  the  protracted  action  of  cold, 
strong  mineral  acids  into  a  dihydroxy phenol,  C14H1402,  needles, 
m.  p.  158°,  which  is  characterised  by  con  version  into  the  corre¬ 
sponding  dimethyl  ether ,  C14H12(OMe)2,  coarse,  glassy  prisms,  m.  p. 

,,  -»  it  ,,  86°.  Three  of  the  six 

Me  Me  Me  Me  Me  _AO 

/v  possible  dihydroxy- 

rtla  f!..  TT..O. 


s/  \/ 

OH  OH 
(I.) 


OH  OH 
(II.) 


,/  OH/ 
OH  2 
(III.) 


possible  dihydroxy- 
OH  phenols,  C14H1402, 
are  known ;  the  sub¬ 
stance  under  investi¬ 
gation  is  not  identi¬ 
cal  with  any  of  these, 


so  that  the  choice  of  its  constitution  lies  between  the  three  remaining 


( annexed)  Jf  ormulse . 

If  the  ketone  has  the  constitution  assigned  to  it,  it  might  be 
expected  to  be  readily  transformable  into  2-^),-tolyloxy-p-cresol 
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OH 


(annexed  formula).  This  change  has  not  yet  been  accomplished. 

M  2-p'-Tolyloxy-p-cresol,  m.  p.  33 — 34°,  has,  however, 

■^e  been  prepared  synthetically  by  heating  sodium 

OC6H4Me  p-tolyloxide  with  copper  powder  and  2-bromo-p- 
cresol  (m.  p.  54 — 55°,  prepared  from  2- amino -p- 
cresol).  It  gives  a phenylur ethane,  C21H1903N,  slender 
needles,  m.  p.  137 — 137*5°.  The  isomeric,  S-p'-tolyl- 
oxy-p-cresol ,  coarse, colourless  needles  resembling  asbestos,  m.  p.  35- — 
37°,  is  prepared  from  sodium  p-tolyloxide,  3-chloro-p-cresol,  and  cop¬ 
per  powder  at  170 — 190° ;  it  is  converted  by  m-nitrobenzoyl  chloride 
in  the  presence  of  pyridine  at  70°  into  the  corresponding  m -nitrobenz- 
oate ,  rhombic,  bipyramidal,  pseudotetragonal  crystals,  a  :  b  :  c— 
097  :  1  :  0*46,  m.  p.  80°.  Potassium  p-tolyloxide  is  transformed 
by  p-nitrobenzyl  chloride  in  the  presence  of  boiling  alcohol  into 
p -tolyl  p' -nitrobenzyl  ether ,  C6H4Me*0*CH2*C6H4*N02,  long,  pale 
yellow  needles,  m.  p.  86 — 87°,  which  is  reduced  by  a  solution  of 
stannous  chloride  and  hydrogen  chloride  in  glacial  acetic  acid  at  0° 
to  p -tolyl  p' -aminobenzyl  ether ,  m.  p.  110°  (the  pale  yellow  hydro¬ 
chloride  is  described).  Attempts  to  convert  the  free  base  through 
its  diazonium  compound  into  p-tolyl  p' -hydroxy benzyl  ether  were 
unsuccessful,  but  it  is  placed  beyond  doubt  that  the  substance, 
m.  p.  124°  (see  above),  is  not  formed  in  this  manner.  H.  W. 

Synthesis  of  Fisetole.  Adolf  Sonn  and  Susanne  Falken- 
iieim  ( Ber .,  1922,  55,  [5],  2975—2985). — A  number  of  unsuccessful 
attempts  to  synthesise  fisetole  [a>-hydroxyresacetophenone]  are 
described.  The  substance  is  finally  obtained  by  the  condensation 
of  resorcinol  with  carbethoxy-  or  methylcarbonato- acetonitrile ; 
fission  of  the  ketimide  hydrochloride  thus  produced  and  elimin¬ 
ation  of  the  carbalkoxy-group. 

2 -Acetoxy  5-methoxycoumaranone ,  OMe*C6H3<C^Q^c^CH, pearly 

leaflets,  m.  p.  62°,  is  prepared  by  the  action  of  acetic  anhydride  and 
anhydrous  sodium  acetate  on  methoxycoumaranone. 

2  :  4 -Dimethoxy phenyl  hromomethyl  ketone ,  C6H3(OMe)2*CO#CH2Br, 
colourless  crystals,  m.  p.  101 — 102°,  after  previous  softening,  is 
obtained  by  the  action  of  hydrogen  bromide  on  a  solution  of  bromo- 
acetonitrile  and  resorcinyl  dimethyl  ether  in  anhydrous  ether  in 
the  presence  of  zinc  chloride  and  decomposition  of  the  primary 
product  with  boiling  water. 

2  :  4 -Dihydroxy phenyl  hromomethyl  ketone ,  slender,  colourless 
needles,  m.  p.  127°  after  previous  softening,  is  prepared  in  a  similar 
manner;  it  is  converted  by  acetic  anhydride  in  the  presence  of  a 
little  concentrated  sulphuric  acid  into  the  corresponding  diacetate , 
quadratic  prisms,  m.  p.  76°,  whereas  acetic  anhydride  and  sodium 
acetate  transform  it  mainly  into  the  diacetate  of  5-hydroxycou- 
maranone,  m.  p.  157°,  and  a  substance ,  m.  p.  118°  (m.  p.  of  corre¬ 
sponding  de-acetylated  product ,  257°)  which  has  not  been  investig¬ 
ated  closely,  but  appears  to  be  derived  by  the  condensation  of  two 
molecules  of  cu-bromoresacetophenone. 

2  :  4- Dihydroxy phenyl  iodomethyl  ketone ,  C6H3(OH)2*CO,CH2I,  long 
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flattened  prisms,  m.  p.  141°,  after  previous  softening  to  a  red  liquid, 
is  prepared  by  the  action  of  sodium  iodide  on  the  corresponding 
w-chloro- compound  dissolved  in  anhydrous  acetone;  the  diacetate 
crystallises  in  coarse,  flattened  prisms,  m.  p.  97°.  4 -Hydroxy - 

2-methoxyphenyl  iodomethyl  ketone ,  obtained  in  a  similar  manner  to 
the  preceding  compound,  forms  needles,  m.  p.  128°,  after  previous 
softening. 

Phthalimidoacetonitrile ,  C6H4!(CO)2!N*CH2-CN,  almost  colourless, 
thin  leaflets,  m.  p.  124 — 125°  after  previous  softening  (prepared 
from  chloro acetonitrile  and  potassium  phthalimide  at  140°),  could 
not  be  caused  to  condense  with  resorcinol  in  the  desired  manner. 
u-Benzoylaminoresacetophenone,  C6H3(OH)2*CO*CH2-NHBz,  oblique 
prisms,  m.  p.  255°  (decomp.)  after  darkening  and  softening  at  252° 
(prepared  smoothly  by  the  Hoesch  reaction  from  resorcinol  and 
hippuryl  cyanide),  did  not  prove  a  convenient  source  of  co-amino- 
resacetophenone,  since  elimination  of  the  benzoyl  group  could  not 
be  effected  readily).  The  latter  substance  [as  hydrochloride, 
decomp.  257°  (cf.  Turin,  T.,  1910,  97,  2512)]  is,  however,  smoothly 
prepared  by  condensing  resorcinol  with  carbethoxyaminoaceto- 
nitrile  to  form  u-carbethoxyaminoresacetophenone , 

C6H3(0H)2-C0-CH2*NH-C02Et, 

needles,  m.  p.  156 — 157°  after  previous  darkening  and  heating  the 
carbethoxy-compound  with  hydrochloric  acid  (1  :  1). 

Ethylcarbonatoacetonitrile,  CN*CH2*0*C02Et,  a  colourless,  mobile 
liquid,  b.  p.  127°/50  mm.,  is  obtained  by  the  interaction  of  glycollo- 
nitrile  and  ethyl  ehloroformate  in  the  presence  of  benzene  and 
dimethylaniline ;  methylcarbonatoacetonitrile  has  b.  p.  116 — 118°/46 
mm.  The  ethyl  ester  condenses  with  resorcinol  in  ethereal  solution 
in  the  presence  of  hydrogen  chloride  and  zinc  chloride  to  yield 
a  ketimide  hydrochloride  which  is  decomposed  by  boiling  water 
into  u-ethylcarbonatoresacetophenone ,  C6H3(0H)2*C0*CH2*0’C02Et, 
colourless,  rectangular  plates,  m.  p.  104 — 105°,  to  a  turbid  liquid 
which  becomes  clear  at  107°;  the  corresponding  methyl  compound 
crystallises  in  long,  colourless  needles,  m.  p.  157 — 158°.  The 
esters  are  hydrolysed  by  2iV-sodium  hydroxide  solution  at  the 
atmospheric  temperature  to  fisetole,  m.  p.  189°  after  previous 
softening  and  discoloration  [ phenylhydrazone ,  slender,  pale  yellow 
needles,  m.  p.  109°  (decomp.)]. 

Ethylcarbonatoacetonitrile  and  resorcinyl  dimethyl  ether  give 
the  compound ,  C6H3(0Me)2*C0*CH2*0*C02Et,  colourless,  rectangular 
plates,  m.  p.  74—75°,  from  which  2  :  4-dimethoxyphenyl  hydroxy¬ 
methyl  ketone  is  obtained.  H.  W. 

2  :  4-Dinitrobenzil.  Gerald  Bishop  and  Oscar  Lisle  Brady 
(T.,  1922,  121,  2364—2370). 

The  Addition  of  Benzene  to  p-Benzoquinone.  Rudolf 
Pummerer  and  Ernst  Prell  (Ber.,  1922,  55,  [JB],  3105 — 3116).— 
The  addition  of  benzene  to  p-benzoquinone  takes  place  at  the 
atmospheric  temperature  with  the  production  of  2  : 5-diphenyl- 
p-benzoquinone,  yellow  leaflets,  m.  p.  214°.  The  solution  at  first 
becomes  intensely  blue,  owing  to  the  formation  of  an  additive 
compound  of  diphenylquinone  and  aluminium  chloride,  and  then 
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brownish -black  as  the  quinone  is  gradually  reduced  by  the  hydro¬ 
genating  action  of  the  benzene  and  aluminium  chloride.  Reaction 
appears  to  occur  in  accordance  with  the  scheme  :  0!C6H4!0 
C6H3Ph(OH)2  0:CpH3Ph:0  :^CGH2Ph2(OH)2Z2^  o:c6H2Ph2:o. 

Under  similar  conditions,  p-benzoquinone  tetrachloride  reacts 
very  slowly;  it  is  therefore  considered  that  the  primary  product 
of  the  change  is  a  mixed  additive  compound  of  aluminium  chloride, 
p-benzobenzene,  and  quinone. 

The  derivatives  of  benzene  react  more  readily  and  give  better 
yields  than  the  parent  hydrocarbon.  Thus,  p-benzoquinone, 
toluene,  and  aluminium  chloride  at  0°  give  2  :  5-di-p-tolylquinol, 
coarse  prisms,  m.  p.  189°  (corresponding  di-acetate ,  m.  p.  204°), 
which  is  oxidised  by  air  in  the  presence  of  dilute  aqueous  sodium 
hydroxide  solution  to  2  :  5-di-p' -tolyl-p-benzoquinone,  m.  p.  220°, 
The  latter  substance  exists  in  two  modifications ,  red,  monoclinic, 
prismatic  crystals,  a  :  b  :  c  :  :  1*3035  :  1  :  1*7328,  p  — 129°  14 \\  which 
are  obtained  by  crystallisation  from  ethyl  acetate,  and  pale  yellow, 
delicate  leaflets  which  appear  to  belong  to  the  triclinic  system,  but 
which  are  too  ill-defined  to  permit  crystailographical  measure¬ 
ment;  they  are  obtained  by  evaporation  of  a  solution  of  the  sub¬ 
stance  in  benzene.  The  red  modification  is  obtained  when  the 
yellow  form  is  warmed  on  the  water-bath  and  is  stable  in  the  dark ; 
on  exposure  to  light  it  becomes  covered  with  a  superficial  layer 
of  the  yellow  form.  The  case  appears  to  be  one  of  dimorphism. 
The  action  of  toluene  and  aluminium  chloride  on  p-benzoquinone 
in  the  presence  of  hydrogen  chloride  leads  to  the  formation  of 
ditolylquinol,  m.  p.  187 — 188°,  and  the  quinhydrone  of  2  :  5-di- 
p-tolylquinone. 

2  :  5-p  :  p'- Dihydroxy diphenyl-p-benzoquinone, 

o:c6h2(c6h4-oh)2:o, 

small,  brownish-red  needles,  m.  p.  above  327°  after  softening  and 
blackening  at  about  287°,  is  prepared  by  the  gradual  addition  of  a 
solution  of  phenol  in  carbon  disulphide  to  a  mixture  of  the  latter 
with  p-benzo quinone  and  finely  divided  aluminium  chloride  at  0°. 
The  corresponding  di-acetate ,  0!C6H2(C6H4*0Ac)2I0,  crystallises  in 
aggregates  of  small  prisms,  decomp.  260°  after  softening  at  243°. 
A  solution  of  the  quinone  in  rectified  spirit  is  reduced  by  stannous 
chloride  and  hydrogen  chloride  to  2  :  5-di-pp' -dihydroxyphenyl- 
quinol ,  C6H2(OH)2(C6H4*OH)2,  pearly  leaflets  or  small  needles, 
m.  p.  303°,  which  is  transformed  by  sodium  acetate  and  acetic 
anhydride  into  the  corresponding  tetra-acetate ,  a  colourless,  crystalline 
powder,  m.  p.  250°. 

Di-pf -anisyl-p-benzoquinone,  long,  orange- red  needles,  m.  p.  231°, 
is  prepared  from  p-benzoquinone,  anisole,  and  aluminium  chloride 
in  the  presence  of  carbon  disulphide  at  0°.  It  is  reduced  by  stannous 
chloride  to  2  :  5-di-p-anisylquinol,  greyish-white  leaflets,  m.  p.  203°. 

H.  W. 

Hydroxynaphthaquinones.  V.  Derivatives  of  2-Bromo- 
5-hydroxy-l  :  4-naphthaquinone  (Monobromojuglone ) .  Alvin 
S.  Wheeler  and  B.  Naiman  (J.  Amer.  Ghem.  Soc.,  1922,  44,  2331 — 
2334).— Monobromojuglone  (2-bromo-5-hydroxy-l  :  4-naphthaquin- 
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one)  (cf.  Wheeler  and  Scott,  A.,  1919,  i,  490)  is  best  prepared  by 
suspending  juglone  in  glacial  acetic  acid  and  shaking  the  suspension 
with  bromine  for  fifteen  minutes.  The  dibromide  so  formed  is 
separated  by  pouring  the  mixture  into  water,  and  is  then  boiled 
with  absolute  alcohol,  when  2-bromo juglone  is  obtained.  This 
compound  gives  a  benzoate ,  m.  p.  222°,  and  in  alcoholic  solution 
with  dry  hydrogen  chloride  is  converted  into  2 -chloro juglone, 
which  also  gives  a  benzoate ,  m.  p.  222°.  On  bromination  in  hot 
glacial  acetic  acid,  2-bromo  juglone  yields  2  :  3 -dibromo-5-hydroxy- 
1  :  4c-naphthaquinone,  m.  p.  169°,  which  gives  an  acetate ,  m.  p.  172°, 
and  by  treatment  with  dry  hydrogen  chloride  in  absolute  alcohol 
is  converted  into  2  :  3 -dichloro- 5-hydroxy- 1  :  4-naphthaquinone, 
m.  p.  153°  (cf.  Wheeler  and  Scott,  loc.  cit.).  When  warmed  with 
alcoholic  sodium  hydroxide,  dibromojuglone  is  converted  into  a 
bromodihydroxynaphthaquinone ,  in  which  the  bromine  atom  in  posi¬ 
tion  2  probably  remains.  This  compound  is  obtained  in  a  yellow 
form,  m.  p.  192°,  which  is  anhydrous,  and  in  a  red  form  which 
contains  1H20.  W.  G. 

1-Hydroxylaminoanthraquinone  and  some  of  its  Deriv¬ 
atives.  Walter  H.  Beisler  and  Lauder  W.  Jones  ( J .  Amer. 
Chem,  Soc.}  1922,  44,  2296 — 2306). — 1-Nitroanthraquinone  is  best 
prepared  by  warming  anthraquinone  with  fuming  nitric  acid  (d  1*60) 
and  crystallising  the  crude  product  successively  from  glacial  acetic 
acid,  toluene,  and  acetone.  So  prepared,  it  has  m.  p.  232-5 — 233-5° 
(corr.),  which  is  much  higher  than  that  usually  given  in  the  literature 
(cf.  Barnett,  “  Anthracene  and  Anthraquinone,5 ’  1922).  The  amino- 
compound,  prepared  by  reduction  with  potassium  sulphide,  has 
m.  p.  252 — 253°  (corr.).  When  the  nitro-compound  is  reduced  in 
pyridine  solution  by  hydrogen  sulphide,  it  yields  1-hydroxylamino- 
anthraquinone,  which  gives  an  unstable  potassium  salt.  The 
hydroxylamino-compound  gives  a  sulphonic  acid  derivative  which 
dyes  wool  and  silk  without  a  mordant.  It  gives  a  deep  bluish- 
green  solution  in  alkalis,  and  from  such  solutions  can  be  precipi¬ 
tated  unchanged  if  the  solution  is  not  exposed  to  air.  It  is  a 
fairly  strong  reducing  agent,  and  is  remarkably  stable  to  aldehydes. 
It  reacts  with  diazobenzene  in  alkaline  solution,  giving  a  reddish- 
brown  powder,  m.  p.  140°  (decomp.),  and  gives  a  carbamido-deriv - 
ative,  m.  p.  236°.  When  air  is  bubbled  through  its  solution  in 
sodium  hydroxide,  l~nitrosoanthraquinone ,  m.  p.  223 — 224°,  is 
obtained.  W.  G. 

The  Acenaphthene  Series.  II.  Fritz  Mayer  and  Heinrich 
Schonfelder  (Ber.,  1922,  55,  [2?],  2972 — 2974;  cf.  A.,  1920,  i, 
301). — It  has  been  shown  previously  (loc.  cit.)  that  the  direct 
bromination  of  acenaphthenequinone  does  not  give  a  uniform 
product.  It  is  now  found  that  naphthalic  anhydride  is  produced 
by  the  action  of  bromine  on  acenaphthenequinone  dissolved  in 
nitrobenzene  at  200°.  The  reaction  is  not  shown  by  bromine  or 
by  nitrobenzene  separately,  or  by  bromine  in  the  presence  of  other 
solvents,  such  as  chlorobenzene. 

Ciba-red,  obtained  by  the  bromination  of  Ciba-scarlet-G-1,  is 
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shown  to  contain  the  bromine  atom  in  the  acenaphthene  nucleus, 
since  when  it  is  boiled  with  alcoholic  potassium  hydroxide  solution 
it  is  converted  into  thiosalicylic  acid  and  5(or  6 ) - 6 romo -l -Jceto -2- 
aldehydoacenaphthene ,  greenish-brown  needles,  m.  p.  255°.  The 
corresponding  anil  crystallises  in  orange-red  needles,  m.  p.  175°, 
whilst  the  phenylhydrazone  forms  yellow  needles,  m.  p.  193° 
(decomp.).  The  aldehyde  is  oxidised  by  sodium  dichromate  in 
the  presence  of  glacial  acetic  acid  to  4-bromonaphthalic  anhydride, 
m.  p.  215°.  H.  W. 

The  Camphenilone  Group.  III.  The  Homogeneity  of 
apoB ornylene .  apoCyclene,  a  New  Tricyclic  Hydrocarbon. 

Gust.  Komppa  and  R.  H.  Roschier  ( Annalen ,  1922,  429,  175 — 
190). — In  continuation  of  the  experiments  of  Hintikka  and  Komppa 
(A.,  1912,  i,  278),  it  is  found  that  the  ozonide,  C9H1403,  (now 
CH  *CH"CH  described  as  a  solid),  m.  p.  55°,  decomp.,  obtained 
9  2  from  apobornylene,  is  not  formed  in  theoretical  yield. 

The  reason  is  that  apobornylene  prepared  from 
camphenilone  dichloride  contains  20 — 30%  of  an 
isomeric  hydrocarbon  apo cyclene  (annexed  formula), 

_ m.  p.  42-5—43°,  b.  p.  138—139°,  df  0-8710,  nf> 

OR  OR  1-45144j  which  is  the  chief  product  in  the  hydro¬ 
carbon  mixture  obtained  by  heating  methyl  camphenilylxanthate, 
b.  p.  147°/8  mm. 

The  constitution  assigned  to  apocyclene  receives  support  from 
the  reaction  with  acetic  acid  and  sulphuric  acid  which  bring  about 
fission  at  the  point  indicated  by  the  dotted  line  in  the  formula, 
the  product  being  fi-fenchocamphoryl  acetate ,  b.  p.  81 — 82° /8  mm. 
This  is  readily  hydrolysed  to  $-fenchocamphorol,  which  can  be 
identified  by  oxidation  to  r-/?-fenchocamphorone  or  to  apofencho- 
camphoric  acid.  C.  K.  I. 

Essential  Oils  from  Tonkin  and  Annam.  Jean  Gatte- 
foss£  (La  Parfumerie  moderne ,  1922,  15,  89 — 90;  from  Chem. 
Zentr.,  1922,  iii,  502 — 503). — Star  anise  oil  from  the  fruits  and 
flowers  of  lllicium  verum  has  d 25  0-983  aD  — 0°  8' ;  1-5546; 

ester  number,  9-33  ;  acetyl  number,  42-93  ;  solidification  point,  9°  ; 
m.  p.  13-5°.  Pompelmus  oil  from  Citrus  decumana ,  obtained  by 
distillation,  has  d15  0-853;  aD+97°;  n?>  1-4742;  ester  number, 
13-62;  acetyl  number,  44-23;  citral  content,  26%  ( ?).  Basilicum 
oil  has  d 20  0-936;  aD+4°8/;  n2^  1-4942;  ester  number,  20-9; 
acetyl  number,  111*06.  Camphor  oil  from  young  branches  has 
d15  0-936 ;  rif}  1-4704;  ester  number,  15-67;  acetyl  number,  64-21. 
Essentia]  oil  from  Litscea  citrata  (May-chang  oil)  has  d 20  0-866; 
aD  +  20°  2' ;  riff  1-4620;  ester  number,  7-65;  acetyl  number, 
153-07  ;  citral  content,  8-15%.  Cathetus  fasciculata  yields  a  yellow 
essential  oil  having  d}b  0*885;  aD  —  6°  5' ;  ^*1*4790;  ester 

number,  7-47;  acetyl  number,  53-20;  aldehyde  content,  5-2%; 
also  a  green  oil  having  d20  0-886;  aD  —  0°  6' ;  ri$  1-4772;  ester 
number,  10-45;  acetyl  number,  50-21.  Beu-ring  oil  from  the 
leaves  of  Alpinia  or  Zingiber ,  sp.,  has  a  pleasant  tar-like  odour; 
dlb  0-902;  aJ)+8°8/;  rifj  1*4884;  ester  number,  10-92;  acetyl 
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number,  123-57.  Sau-mon  oil  from  Cuninghamia  sinensis ,  has  a 
strong  odour  like  terpineol,  d 15  0-957;  <xD  —  23°  6' ;  wg  1-4932; 
ester  number,  21-09;  acetyl  number,  120*02.  Pe-mon  oil  from 
Folcienia  Hodginsii  has  d15  0-913;  aD  +13°;  ester  number,  23-14; 
acetyl  number,  188-34.  G.  W.  P. 

Relation  between  Ability  to  form  Resins  and  Chemical 
Constitution.  III.  A  New  Method  for  producing  Synthetic 
Resins.  W.  Herzog  and  J.  Kreibl  (Z.  angew.  Chern .,  1922,  35, 
641 — 643). — The  preparation  of  a  number  of  synthetic  resins  is 
described  in  which  organic  substances  containing  the  group 

CO — CH— CH —  are  heated  to  temperatures  of  between  200° 
and  240°  in  a  stream  of  carbon  dioxide  for  from  two  to  twelve 
hours.  Pesins  can  also  be  obtained  from  substances  containing 
the  above  group  as  part  of  a  cyclic  ring.  Such  a  substance  is 
\-keto-2-cinnamylidenetetrahydronaphthalene,  C10H8OICH*CH!CHPh, 
prepared  by  heating  a-ketotetrahydronaphthalene  (7-5  grams)  and 
cinnamaldehyde  (7  grams)  in  15  c.c.  of  alcohol  with  a  few  drops  of 
concentrated  sodium  hydroxide.  It  crystallises  from  methyl 
alcohol  in  large  yellow  leaves  (m.  p.  132 — 134°),  and  dissolves  in 
concentrated  sulphuric  acid,  giving  a  yellowish-red  colour.  All 
polymerisations  of  organic  substances  to  resins  are  ascribed  to  the 
presence  of  the  group  — CO — CH— CH — .  H.  C.  P. 

Rhinanthin  and  Aucubin.  Rhinanthin  is  Impure  Aucubin. 

Marc  Bridel  and  (Mlle)  Marie  Braecke  ( Compt .  rend.,  1922, 
175,  640 — 643). — Three  analyses  of  rhinanthin  did  not  yield  con¬ 
cordant  results,  the  carbon  content  varying  from  44  to  48%,  and 
as  its  reactions  are  similar  to  those  of  aucubin,  a  comparison  of 
the  two  substances  was  made.  The  results  led  to  the  conclusion 
that  rhinanthin  is  a  mixture  of  aucubin  and  sucrose.  The  authors 
consider  that  as  the  name  “  rhinanthin  55  no  longer  represents  a 
distinct  substance,  it  should  be  abandoned.  H.  J.  E. 

Saponins.  VIII.  The  Saponins  from  the  Leaves  of 
Aralia  montana ,  Bl.  (Galacturonoid-Saponins  and  their 
Magnesium  and  Calcium  Salts.)  A.  W.  van  der  Haar  (Ber., 
1922,  55,  [2?],  3041 — 3069). — The  leaves  of  Aralia  montana,  Bl., 
are  extracted  successively  with  light  petroleum  and  ether.  The 
first  extract  (3-75%  on  the  material  taken)  contains  a  trace  of 
alkaloid,  much  chlorophyll,  and  a  plant  wax  of  which  the  alcoholic 
component  is  myricyl  alcohol;  the  second  extract  (2%)  contains 
chlorophyll,  a  trace  of  alkaloid,  and  a  small  amount  of  a  tannin. 

The  powdered  leaves  and  stems  contain  about  1*6%  of  saponins 
which  are  members  of  at  least  three  groups.  Free  saponins  are 
present  in  addition  to  their  calcium  and  magnesium  salts;  these 
are  precipitated  by  basic,  but  not  by  normal,  lead  acetate.  The 
amount  of  the  saponins  appears  to  be  variable.  In  the  isolation 
of  the  saponins,  it  is  necessary  that  the  extraction  with  methyl 
alcohol  (95%)  should  be  followed  by  treatment  with  ethyl  alcohol 
(45%),  since  otherwise  the  salts  of  the  saponins  remain  undissolved. 
The  saponins  are  poisonous  towards  fishes  and  exhibit  haemolytic 
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action ;  the  magnesium  salt  is  about  three  times  as  potent  as  the 
free  saponin.  The  aralia  saponins  give  the  violet  coloration  with 
sulphuric  acid  which  is  characteristic  of  the  other  members  of  the 
class.  The  hydrolysis  of  the  saponin  can  be  effected  only  with 
very  unusual  difficulty.  Proximatic  analysis  and  quantitative 
hydrolysis  show  the  saponin  to  contain  water,  4*8%;  ash, 
1*8%;  d-galacturonic  acid,  T8%;  pentoses  [Z-arabinose],  13*3%; 
methylpentoses,  2*1%  ;  hexoses  (d-galactose  and  dextrose),  16*15%; 
d-galactose,  2%,  sapogenin,  50%.  Analysis  of  the  magnesium  and 
calcium  saponins  gives  :  water,  7*2%  ;  ash,  5*3%  ;  e?-ga]acturonic  acid, 
7*39%  ;  arabinose,  8*64%  ;  methylpentoses,  6*24%  ;  dextrose,  5*6%  ; 
d-galactose,  3%  ;  sapogenins,  31*2%.  Other  saccharides  or  acids  are 
not  present. 

Araligenin ,  colourless  needles,  m.  p.  275°,  is  readily  isolated 
from  the  crude  mixture  of  sapogenins.  It  can  be  sublimed.  It 
separates  from  ethyl  alcohol  with  alcohol  of  crystallisation  which 
is  variable  in  amount,  and  thus  causes  the  m.  p.  301°,  311°,  and 
273 — 274°  to  be  observed.  When  dried  at  150°,  all  these  products 
give  a  substance  which  has  the  same  specific  rotation  (+71°  in  a 
mixture  of  alcohol  and  pyridine)  and  identical  composition. 
Araligenin  dried  at  150°  is  therefore  to  be  regarded  as  a  definite 
chemical  individual.  It  has  the  composition  OH*C25H40*CO2H. 
It  gives  the  Liebermann  cholesterol  reaction  (violet — ^blue— ** green). 
It  yields  a  potassium  salt,  C26H4103K,2H20,  slender,  colourless 
needles,  which  do  not  melt  below  300°,  a  methyl  ester  (prepared 
by  the  action  of  methyl  alcohol  and  methyl  iodide  or  of  methyl 
sulphate  on  sodium  araligenin),  m.  p.  180°  after  softening  at  120°, 
and  a  monoacetyl  methyl  ester,  OAc*C25H40*CO2Me,  small,  colour¬ 
less  needles,  m.  p.  217 — 218°.  The  methyl  ester  is  not  hydrolysed 
when  heated  during  two  hours  with  a  10%  solution  of  potassium 
hydroxide  in  ethyl  alcohol  (50%),  thus  affording  a  very  pro¬ 
nounced  example  of  steric  hindrance.  The  hydroxy-group  of 
araligenin,  in  consequence  of  steric  hindrance  due  to  the  proximity 
of  the  free  carboxyl  group,  cannot  be  acetylated  in  the  usual 
manner.  The  operation  can,  however,  be  effected  smoothly  after 
esterification  of  the  carboxyl  group. 

Araligenin  is  converted  into  a  mixture  of  terpene  hydrocarbons, 
carbon  dioxide,  and  water  when  distilled  with  zinc  dust  in  an 


atmosphere  of  hydrogen.  The  hydrocarbons  can  be  separated  by 
distillation  with  steam  into  a  light,  volatile  fraction  which  gives 
a  violet  coloration  with  a  mixture  of  glacial  acetic  and  sulphuric 
acids,  and  a  non-volatile  residue  which  gives  a  blue  and  subse¬ 
quently  a  green  colour  with  the  mixture  of  acids.  The  volatile 


fraction  has  exactly  the  composition  (C5H8)n.  The  distillation  of 
araligenin  with  zinc  dust  in  an  atmosphere  of  hydrogen  is  repre¬ 
sented  provisionally  by  the  equation  OH’CoJdwCOoII  =  (CJdob  + 

C02  +  H20.  h.  w. 


Tannins  and  Similar  Substances.  II.  Chinese  Tannin. 

Karl  Freudenberg  and  Wilhelm  Scilasi  (Ber.,  1922,  55,  [5], 
2813 — 2816). — Doubts  as  to  the  homogeneity  of  Chinese  tannin 
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have  been  strengthened  by  the  observation  of  Iljin  (A.,  1914,  i, 
567)  that  it  can  be  separated  by  repeated  precipitation  with  zinc 
acetate  into  a  fraction  of  high  specific  rotation  in  water  [a]D  + 137*85° 
and  one  of  low  optical  activity  ([a]D  +  5*16°).  A  repetition  of 
Iljin’s  experiments  with  commercial  tannin  and  with  the  product 
obtained  by  the  authors  themselves  from  Chinese  galls  has  con¬ 
firmed  the  accuracy  of  his  observations  and  has  also  shown  that 
the  specific  rotations  of  the  fractions,  although  differing  so  widely 
in  aqueous  solution,  are  identical  when  they  are  dissolved  in  form- 
amide,  acetone,  alcohol,  glacial  acetic  acid,  or  pyridine.  An 
explanation  of  the  apparent  anomaly  is  found  in  the  fact  that  the 
tannin  forms  a  colloidal  solution  only  in  water,  in  which,  therefore, 
the  magnitude  of  the  specific  rotation  depends  greatly  on  the  degree 
of  dispersivity  of  the  particles;  this  is  greatly  influenced  by  the 
presence  of  minute  quantities  of  impurity,  which  are  gradually 
removed  by  precipitation  in  Iljin’s  experiments,  and  can  also  be 
coagulated  and  rendered  insoluble  in  ethyl  acetate  by  heating  the 
tannin  at  100°.  Chinese  tannin  may  be  regarded  as  fundamentally 
homogeneous. 

Highly  active  specimens  of  the  tannin  are  prepared  in  the  follow¬ 
ing  manner.  The  galls  are  extracted  with  cold  water,  and  the 
extract,  after  being  neutralised  with  sodium  carbonate,  is  treated 
with  ethyl  acetate ;  the  product  obtained  after  removal  of  the 
solvent  has  [a]D  +90°  in  aqueous  solution  (3%),  and  the  specific 
rotation  is  nearly  independent  of  the  concentration.  Attempts  to 
obtain  a  more  active  substance  by  the  use  of  inorganic  adsorbents 
(kaolin,  etc.)  or  organic  precipitants  (starch,  albumin,  casein)  were 
unsuccessful.  If,  however,  the  product  is  dried  in  a  vacuum  at 
100°,  and  subsequently  treated  with  anhydrous  ethyl  acetate,  a 
small  amount  of  highly  coloured  material  remains  undissolved,  and 
the  activity  of  the  dissolved  portion  is  increased  to  +116°  in  water 
(1%).  Two  further  treatments  in  the  same  manner  give  a 
product  which  is  completely  soluble  in  ethyl  acetate,  and  has  the 
constant  specific  rotation  [a]D  +138°  in  aqueous  solution  (T5%). 

H.  W. 

The  Formation  of  Melanin  from  Organic  Substances. 

O.  Adler  and  W.  Wiechowski  (Ber.,  1922,  55,  [ B ],  3030 — 3038 ; 
cf.  this  vol.,  i,  498). — The  ability  of  a  very  large  number  of  organic 
substances  to  form  melanin  acids  has  been  examined  in  the  following 
manner.  The  material  under  investigation  (1 — 2  dg.)  is  dissolved 
or  suspended  in  water  (10 — 12  c.c.)  and  3 — 4  drops  of  A -ferric 
chloride  solution  are  added.  The  solution  is  divided  into  two 
parts,  of  which  one  serves  as  a  control.  Hydrogen  peroxide  (3%, 
0*2 — 0*5  c.c.)  is  added  to  the  other  portion.  If  the  substance  is 
capable  of  producing  melanin  acids,  a  dark,  sometimes  almost 
black,  coloration  is  developed  after  short  heating,  or  sometimes 
even  at  the  atmospheric  temperature.  Protracted  heating  is  to 
be  avoided,  as  the  melanin  acids  are  readily  oxidised  further  to 
colourless  substances.  The  dark  mixture  is  rendered  alkaline 
with  sodium  hydroxide  when  the  melanin  acid  dissolves  or  remains 
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dissolved,  as  the  case  may  be.  The  test  must  be  performed  in 
neutral  or  faintly  acid  solution. 

Under  the  described  conditions,  melanin  acids  are  only  pro¬ 
duced  from  cyclic  substances.  Compounds  belonging  to  the 
terpene,  triphenylmethane,  phenanthrene,  anthracene,  and  pyridine 
groups  exhibit  little  or  no  tendency  towards  the  formation  of 
melanin  acids.  Very  marked  ability  is  exhibited  by  the  aniline 
group,  phenylhydrazine,  and  its  substitution  products,  phenols, 
quinone,  aromatic  monoaldehydes  and  ketones,  aromatic  mono- 
carboxylic  and  phenolmonocarboxylic  acids  and  aromatic  amino- 
acids.  A  positive  reaction  is  given  by  £>-diphenol,  benzidine,  and 
tolidine,  but  scarcely  by  dianisidine.  Naphthalene  does  not  yield 
melanin  acids,  which  are  yielded  by  the  naphthols  and  naphthyl  - 
amines.  Among  heterocyclic  compounds,  thiophenic  acid,  pyrrole, 
coumarone,  indole,  and  tryptophan  give  melanin  acids.  Quinoline 
hydrochloride  and  the  hydroxy  quinolines  give  a  faintly  and  strongly 
positive  action  respectively.  Positive  results  are  also  given  by 
isoquinoline,  acridine,  and  the  representatives  of  the  tropine, 
cinchonine,  and  morphine  groups. 

The  entrance  of  halogen  into  the  nucleus  diminishes  or  abolishes 
the  tendency  towards  the  formation  of  melanin  acids,  whereas 
the  sulphonic  group  has  no  restrictive  action.  Aromatic  arsenic 
compounds  of  the  arsenic  acid  type  have  only  a  slight  or  no  ability 
to  produce  melanin  acids,  even  when  they  are  derived  from  sub¬ 
stances  which  are  intensely  active  in  this  respect.  The  presence 
of  an  amino- group  on  the  nucleus  strengthens  the  ability  of  a  sub¬ 
stance  to  give  melanin  acids ;  the  nitro -group  does  not  exert  a 
restrictive  influence.  The  intensity  of  the  melanin  reaction  is 
restricted,  or  production  of  melanin  acids  is  entirely  prevented,  by 
the  presence  of  methyl  residues  attached  to  the  benzene  nucleus. 
The  effect  of  ester  or  ethereal  groups  depends  to  some  extent  on 
their  more  or  less  ready  removal  or  decomposability  under  the 
influence  of  the  oxidising  mixture.  As  far  as  has  been  examined, 
the  action  of  methyl  and  ethyl  esters  and  methyl  ethers  of  sub¬ 
stances  which  themselves  give  the  melanin  reaction  is  positive. 
On  the  other  hand,  a  negative  reaction  is  observed  when  a  cyclic 
residue  is  involved  in  the  formation  of  the  ester  or  ether  (for 
example,  phenyl  salicylate,  guaiacyl  cinnamate),  or  when  an 
inorganic  component  is  present  (guaiacyl  carbonate,  triguaiacyl 
phosphate).  H.  W. 

Pyranhydrones.  III.  The  Constitution  of  Diarylmethyl- 
pyrylium  Compounds.  Wilhelm  Schneider  and  Albert 
Ross  (Ber.,  1922,  55,  [B],  2775 — 2782 ;  cf.  Schneider  and  Meyer, 
A.,  1921,  i,  680;  Schneider  and  Seebach,  A.,  1921,  i,  877). — The 
compound  obtained  by  the  action  of  acetic  anhydride  and  sublimed 
ferric  chloride  on  a  mixture  of  acetophenone  and  benzaldehyde 
has  been  regarded  by  Dilthey  (A.,  1916,  i,  829)  as  a  2  :  6-diphenyl- 
4-methylpyrylium  salt.  This  view  has  been  shared  by  Schneider 
and  Seebach  (loc.  ciL),  who  obtained  the  corresponding  sulpho- 
acetate  by  the  action  of  sulplioacetic  acid  and  acetic  anhydride 
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on  acetophenone.  It  is  now  found,  however,  that  the  same  sulpho- 
acetate  is  prepared  by  the  action  of  acetic  anhydride  and  sulpho- 
acetic  acid  on  dypnone,  and  since  the  product  in  this  instance 
must  necessarily  be  4  :  6- diphenyl -2-methylpyry lium  sulphoacetate, 
it  follows  that  the  compounds  described  previously  must  also  be 
4  :  6-diaryl-2-methylpyrylium  compounds.  Apparently  acetophen¬ 
one  is  first  transformed  into  dypnone  in  the  presence  of  either 
ferric  chloride  or  sulphoacetic  acid  as  catalyst,  and  this  is  then 
condensed  with  the  acetic  anhydride  to  give  a  pyrylium  salt. 
Further  confirmation  of  this  view  is  found  in  the  observation  that 
w-ethylideneacetophenone  and  acetophenone  react  in  the  presence 
of  acetic  anhydride  and  sublimed  ferric  chloride  to  give  undoubted 
2  : 6-diphenyl-4-methylpyrylium  compounds  which  differ  from 
those  described  previously. 

The  formula  for  the  bluish -violet  pyranhydrones  must  therefore 
be  so  amended  that  in  their  molecular  complex  a  molecule  of  a 
benzenoid  4  :  6-diaryl-2-methyloxonium  base  is  loosely  united  with 
an  ortho-quinonoid  2-methylenpyran. 

Dypnone  is  transformed  by  acetic  anhydride  and  sulphoacetic 
acid  into  4  :  6-diphenyl-2-methylpyrylium  sulphoacetate,  pale 
yellow  needles,  m.  p.  204° ;  the  corresponding  iodide  forms  red 
crystals,  m.  p.  222°. 

The  additive  compound  of  2  :  6-diphenyl-4-methylpyrylium 
chloride  and  ferric  chloride,  a  brownish-yellow  salt,  m.  p.  205*5°, 
is  prepared  by  the  action  of  sublimed  ferric  chloride  on  phenyl 
propenyl  ketone  and  acetophenone  in  the  presence  of  acetic  an¬ 
hydride.  2  :  6-DiphenylA-methylpyrylium  bromide  crystallises  in 
yellow,  prismatic  needles;  it  becomes  carbonised  but  does  not 
melt  when  heated;  the  corresponding  iodide  forms  orange-red 
needles,  decomp,  above  240°,  whereas  the  perchlorate  crystallises 
in  slender,  lemon-yellow  needles,  m.  p.  273°  (decomp.).  Addition 
of  sodium  acetate  solution  to  2  :  6-diphenyl-4-methylpyrylium 
bromide  in  faintly  acid  solution  results  in  the  formation  of  a  dull 
red,  amorphous  precipitate ,  m.  p.  (indefinite)  155 — 160°  after 
shrinking  at  70°  and  darkening  above  95° ;  the  substance  appears 
to  be  a  pyranhy drone.  H.  W. 

Preparation  of  Thionaphthensulphonic  Acid.  Gesell- 
schaft  fur  Teerverwertung  m.  b.  H.  and  Rudolf  Weissgerber 
(D.R.-P.  353932;  from  Chem.  Zentr .,  1922,  iv,  499). — In  the 
sulphonation  of  thionaphthen,  the  reaction  is  conducted  in  the 
presence  of  sufficient  acetic  anhydride  to  combine  with  all  the 
water  present  in  the  sulphuric  acid  used,  and  formed  in  the  reaction. 
The  free  acid  is  a  viscid  mass,  crystallisable  with  difficulty.  The 
potassium  salt  forms  colourless  platelets.  The  acid  decomposes 
when  heated  at  140°  with  dilute  sulphuric  acid,  forming  thionaphthen 
and  sulphuric  acid.  G.  W.  R. 

Preparation  of  Nortropinone  and  its  Derivatives.  E. 

Merck,  Otto  Wolfes,  and  Horst  Maeder  (Brit.  Pat.  177807 ; 
from  Chem.  Zentr.,  1922,  iv,  439). — aS- Dialdehydes  or  aS-diketones 
are  condensed  with  ammonia  or  primary  amines  and  an  acetone 
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derivative.  For  example,  succinaldehyde  is  allowed  to  react 
with  the  dipotassium  derivative  of  ethyl  acetonedicarboxylate, 
ammonia,  and  ammonium  chloride  in  aqueous  solution.  Ethyl 
nortropinonecarboxylate  is  obtained.  It  forms  a  picrate  and  a 
methiodide.  The  condensation  product  from  succinaldehyde,  benzyl- 
amine,  and  the  dipotassium  derivative  of  ethyl  acetonedicarboxylate 
gives  the  enol  reaction  with  ferric  chloride.  By  heating  with 
dilute  sulphuric  acid,  ^-benzylnortropinone  is  obtained,  which  yields 
a  dibenzylidene  compound.  Condensation  of  succinaldehyde  with 
glycine  hydrochloride  and  calcium  acetonedicarboxylate  yields  a 
product  which  does  not  give  the  enol  reaction  and  gives  a  dibenzyl¬ 
idene  derivative  with  benzaldehyde.  Malealdehyde  diacetate  is 
shaken  with  O'IN- sulphuric  acid,  neutralised  with  calcium  carbon¬ 
ate,  and  condensed  with  methylamine  and  the  dipotassium  deriv¬ 
ative  of  ethyl  acetonedicarboxylate.  The  monocarboxylic  ester 

formed  (annexed  formula)  gives,  on  reduc¬ 
tion,  ethyl  tropinonecarboxylate.  An  homo¬ 
logous  ester  of  tropinonecarboxylic  acid  is 
obtained  by  condensation  of  acetonylacetone 
with  the  dipotassium  salt  of  ethyl  acetone¬ 
dicarboxylate,  methylamine,  and  methylamine  hydrochloride  in 
aqueous  solution.  G.  W.  R. 


CH- 


-CH 
NMe  CO 


CH>C02Et 


CH — CH — CEL 


Preparation  of  Tropinecarboxylic  Acid.  E.  Merck,  Otto 
Wolfes,  and  Horst  Maeder  (D.R.-P.  354696;  from  Chem.  Zentr., 
1922,  iv,  438). — A  mixture  of  acetonedicarboxylic  acid,  methyl¬ 
amine,  and  succinaldehyde  is  reduced  in  the  cold  in  neutral,  slightly 
acid,  or  slightly  alkaline  solution.  For  example,  a  mixture  of 
calcium  acetonedicarboxylate,  succinaldehyde,  and  methylamine 
is  acidified  with  acetic  acid  and  reduced  with  3%  sodium  amalgam, 
the  reaction  of  the  mixture  being  maintained  acid  by  addition  of 
acetic  acid.  After  addition  of  dilute  sulphuric  acid  and  removal 
of  calcium  sulphate  by  filtration,  the  filtrate  is  concentrated  and 
treated  with  potassium  hydroxide.  The  tropine  bases  are  then 
extracted  with  ether.  The  neutralised  alkaline  solution  is  con¬ 
centrated,  and  shaken  with  methyl  alcohol.  The  methyl-alcoholic 
solution,  after  being  freed  from  salts,  contains  tropinecarboxylic 
acid  in  the  form  of  several  optically  inactive  isomerides  which  are 
separable  with  difficulty.  One  of  them  is  ecgonine  (Willstatter 
and  Bode,  A.,  1903,  i,  36),  from  which  the  methyl  ester,  m.  p.  122 — 
126°,  can  be  obtained.  The  benzoyl  derivative,  C17H2104N,  m.  p. 
79 — 80°,  is  identical  with  optically  inactive  cocaine.  G.  W.  It. 

Preparation  of  Tropinonedicarboxylic  Esters.  E.  Merck, 
Otto  Wolfes,  and  Horst  Maeder  (D.R.-P.  354950;  from  Chem . 
Zentr.,  1922,  iv,  438 — 439). — Succinaldehyde  is  condensed  in 
alkaline  solution  with  acetonedicarboxylic  acid  and  methylamine 
and  the  products  of  reaction  are  separated  without  saponification. 
For  example,  solutions  of  succinaldehyde  in  water,  ethyl  acetone¬ 
dicarboxylate  in  ethyl  alcohol,  and  methylamine  and  potassium 
hydroxide  in  water  are  rqixed  with  careful  cooling.  After  several 
hours,  the  products  of  reactions  are  neutralised  with  acid.  After 
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evaporating  of!  the  alcohol,  the  residue  is  treated  with  ammonia 
and  extracted  several  times  with  chloroform.  After  removal  of 


the  chloroform  by  distillation  from  the  extract,  ethyl  tropinonc- 
dicarboxylate  remains  as  a  viscid,  uncrystallisable  oil.  It  differs 
from  the  monocarboxylic  ester  in  not  forming  a  solid  hydrate 
with  water.  Heating  the  ester  with  acids  yields  tropinone.  The 
monocarboxylic  ester  is  obtained  by  careful  hydrolysis.  • 


G.  W.  R. 


The  Resolution  of  Tropic  Acid  and  the  Stereochemical 
Configuration  of  the  Cinchona  Alkaloids.  Harold  King  . 
and  Albert  Donald  Palmer  (T.,  1922,  121,  2577 — 2586). 

Preparation  and  Racemisation  of  Hyoscyamine  and  its 
Sulphate.  A.  Goris  and  P.  Costy  (Bull.  Sci.  Pharmacol .,  1922, 
29,  113 — 121;  from  Chem.  Zentr.,  1922,  iii,  268 — 269). — Hyos¬ 
cyamine  and  atropine  may  be  separated  by  making  use  of  their 
differing  solubilities  in  cold  light  petroleum.  Hyoscyamine  in 
absolute  ethyl  alcohol  has  [a]D  —20*72°,  in  50%  ethyl  alcohol, 
[a]D  —21*89°,  in  20%  ethyl  alcohol,  [a]D  —23*43°.  The  sulphates 
of  hyoscyamine  and  atropine  may  be  separated  by  their  differing 
solubilities  in  ethyl  alcohol.  The  transformation  of  hyoscyamine 
into  atropine  only  proceeds  to  a  small  extent  at  100°.  It  proceeds 
more  rapidly  when  the  hyoscyamine  is  dissolved  in  a  little  chloro¬ 
form.  At  118°,  hyoscyamine  is  completely  changed  into  atropine 
in  two  hours.  G.  W.  R. 


Constitution  of  the  Alkaloids  of  the  Calumba  Root.  Ernst 
Spatii  and  Karl  Rohm  ( Ber .,  1922,  55,  [R],  2985 — 2995). — In  a 
previous  communication  (Spath  and  Lang,  this  vol.,  i,  166),  the 
y,v  /v  yv  annexed  formula  (I)  has 

OMey^  ii  i  OMey  ]  been  assigned  to  palma- 


OMe 


OMe 


V^OMe 

L  JjOMe 


^  tine.  The  other  alka- 

I  loids  of  the  calumba 

iv  root,  columbamine 

j|OMe  (Giinzel,  A.,  1906, i, 976) 
L  jlOMe  and  jatrorr  hizine(  Feist, 
A.,  1908,  i,  100)  have 
been  examined  in  de¬ 


tail  by  Feist,  who  has  drawn  the  conclusion  that  they  con¬ 
tain  hydroxy-  and  methoxy-groups  and,  after  complete  methyl- 
ation  and  hydrogenation,  give  the  same  final  product  (annexed 
formula  II).  Attempts  are  now  described  to  prepare  this  compound 
synthetically,  but  as  they  are  not  completely  successful,  the 
alkaloids  themselves  have  been  subjected  to  re-examination.  The 
isolation  of  columbamine  and  jatrorrhizine  from  calumba  root  is 
effected  as  described  by  the  previous  investigations,  but  doubts 
are  expressed  with  regard  to  the  homogeneity  of  the  fractions 
which  are  soluble  in  potassium  carbonate  and  potassium  hydroxide, 
respectively.  They  have  therefore  been  separately  completely 
methylated  and  subsequently  reduced.  The  observed  melting 
points  of  the  products  are  in  agreement  with  those  recorded^  by 
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Feist  for  columbamine  methyl  ether,  jatrorrhizine  dimethyl  ether, 
and  their  hydro-compounds.  The  identity  of  the  methylated 
products  is  also  confirmed.  On  the  other  hand,  it  is  shown  both 
chemically  and  crystallographically  that  the  substances  are  identical 
with  palmatine  and  tetrahydropalmatine.  The  relationships  of 
the  various  alkaloids  of  the  calumba  root  appear  therefore  to  be 
simpler  than  was  expected.  There  are  present,  in  addition  to 
completely  methylated  palmatine,  phenolic  bases  in  which  prob¬ 
ably  one  or  more  of  the  mcthoxy-groups  of  palmatine  are  replaced 
by  hydroxy-groups  or  by  phenolic  oxygen  united  to  a  readily 
eliminable  complex. 

The  trimethyl  ether  of  homogallic  acid  reacts  with  homoveratryl- 
amine  at  175°  to  yield  trimethylhomogalloylhomoveratrylamine , 
c21h27o6n,  colourless  needles,  m.  p.  98°,  which  is  readily  converted 
by  phosphoryl  chloride  in  the  presence  of  boiling  toluene  into  the 
corresponding  dihydroisoquinoline  derivative,  an  amorphous,  glassy 
substance  which  is  characterised  in  the  form  of  its  picrate , 


vy 

CH, 

I  ‘ 


C27H28012N4,  yellow  crystals,  m.  p.  154 — 155°.  The  substance  is 
.  reduced  by  tin  and  hydrochloric  acid  to  6:7- 

MeO (  ||  |  dimethoxy- 1-3'  :  4' :  5' -trimethoxybenzyl-l  :  2  :  3  : 4- 

MeOl  Jl  iNH  tetrahydroisoquinoline  (annexed  formula),  an 

y'  amorphous  solid  which  is  characterised  as  its 

CH2  1^-m-nitrobenzoyl  compound  (also  amorphous) 

/k  and  hydrochloride ,  colourless  needles.  The 

jl  |  subsequent  condensation  of  this  compound  with 
MeOl>  JOMe  methylal  and  hydrochloric  acid  does  not  proceed 
qtit  smoothly,  yielding  a  crystalline  compound , 

C45H54O10N2,  m.  p.  292°  (decomp.),  in  an 
evacuated  capillary  and  an  amorphous  substance ,  C22H2705N, 
which  appears  to  be  allied  to  tetrahydroberberine.  By  greatly 
diminishing  the  relative  quantity  of  methylal  and  purifying  the 
product  of  the  reaction  through  the  berberinium  base,  it  was  found 
possible  to  isolate  a  substance,  C22H2505N,  which  might  be  identical 
with  the  pentamethoxy- compound  (see  above) ;  it  was,  how¬ 
ever,  amorphous  and  certainly  not  identical  with  Feist’s  tetra- 
hydrocolumbamine  methyl  ether.  H.  W. 


Strychnos  Alkaloids.  XXXIV.  The  Preparation  of  iso- 
Strychnine.  Hermann  Leijchs  and  Rudolf  Nitschke  (Ber., 
1922,  55,  [B],  3171 — 3174). — isoStrychnine  has  been  obtained  by 
Pictet  and  Bacovescu  (A.,  1905,  i,  815)  by  the  action  of  water  on 
strychnine  at  160 — 180°.  Attempts  to  repeat  their  work  gave  the 
substance  in  only  20 — 25%  yield  instead  of  70 — 75%  as  recorded. 
More  successful  results  were  obtained  by  using  a  solution  of 
ammonia  in  methyl  alcohol.  isoStrychnine,  C21H2202N2,3H20, 
prismatic  needles,  has  m.  p.  223 — 224°  (particularly  in  an  evacuated 
capillary)  instead  of  214—215°  as  recorded.  It  dissolves  in  water 
at  100°  to  the  extent  of  1  part  in  130 — 140  parts,  and  not  1  in  65. 
Contrary  to  Pictet  and  Bacovescu’s  observations,  it  is  optically 
active,  having  [a]D  +24*1°  to  +25 T°  in  alcohol  and  — 39'47°  to 
—41*9°  in  glacial  acetic  acid.  It  yields  a  well-crystallised  meth - 
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iodide,  C22H2502N2T,H20,  colourless  leaflets,  m.  p.  about  223° 
(decomp.)  after  softening  at  215°.  The  sulphonic  acids  obtained 
from  it  by  means  of  manganese  dioxide  and  sulphurous  acid  could 
not  be  caused  to  crystallise.  It  is  readily  oxidised  by  potassium 
permanganate  in  the  presence  of  acetone,  but  characteristic  acids, 
notably  strychninonic  acid  or  its  dihydro-compound,  could  not 
be  isolated ;  it  is  therefore  improbable  that  strychnine  and  iso¬ 
strychnine  are  related  in  the  same  manner  as  fumaric  and  maleic 
acids.  H.  W. 

The  Synthesis  of  Pyrrolidine.  Reduction  of  Pyrrole  by 
Catalytic  Hydrogenation.  N.  J.  Putochin  ( Ber .,  1922,  55, 
[B~\,  2742 — 2748). — The  catalytic  hydrogenation  of  pyrrole  in  the 
presence  of  nickel  at  200°  (cf.  Padoa,  A.,  1906,  i,  530)  has  been 
examined.  The  product  is  subjected  to  fractional  distillation 
and  the  separate  fractions  are  characterised  by  conversion  into 
the  hydrochlorides,  platinichlorides,  or  picrates.  The  presence  of 
diethylamine,  methyl-7i-propylamine,  w-butylamine,  n-amylamine, 
ethyl- n -propylamine,  pyrrolidine,  possibly  4-methylpiperidine,  and 
( ?)  hexahydroindoline  or  a-n-butylpyrrolidine  is  established.  It 
is  remarkable  that  fission  of  the  pyrrole  ring  must  have  occurred 
simultaneously  at  several  different  points  in  order  to  give  the 
simpler  compounds  here  described.  The  formation  of  amylamine 
and  piperidine  derivatives  is  explained  by  the  primary  condensation 
of  two  molecules  of  pyrrole  followed  by  an  extension  of  the  hetero- 
five-membered  to  the  hetero-  six-membered  ring. 

The  most  advantageous  method  for  the  preparation  of  pyrrol¬ 
idine  is  that  due  to  Gabriel.  Improved  methods  are  described  for 
the  conversion  of  y-chlorobutyronitrile  by  sodium  phenoxide  into 
y-phenoxybutyronitrile  and  for  the  isolation  of  8-phenoxy-w-butyl- 
amine  by  the  reduction  of  the  latter;  during  the  change,  bis - 
y-pkenoxy-n-butyrylamine ,  (OPh'CH2*CH2*CH2*CO)2NH,  lustrous 
plates,  m.  p.  162 — 163°,  and  y-phenoxy-%-butyrie  acid,  m.  p.  59-5°, 
are  also  formed.  H.  W. 


The  Action  of  Formaldehyde  on  Pyrrolidine  and  Piperidine. 

N.  J.  Pittochin  (Ber.,  1922,  55,  [Z?],  2749 — 2753). — Pyrrolidine  is 
converted  when  heated  with  an  equivalent  amount  of  formaldehyde 
(as  trioxy methylene)  during  six  hours  at  145 — 150°  into  1  -hydroxy - 


CTT  ,nii 

methylpyrrolidine ,  i  2  niJ2/>N,CH2,OH)  1 :  l' -methylenedipyrrol- 


idine ,  CH2(N< 


'CHr 


CH2-CH 
■CEL 


CH2-CH2 


and  resinous  substances.  The  sub¬ 


stance  first  named  is  a  yellow,  viscous  liquid,  b.  p.  55 — 56°/30  mm., 
which  is  hydrolysed  by  dilute  hydrochloric  acid  to  pyrrolidine 
hydrochloride  and  formaldehyde;  the  change  takes  place  with 
such  readiness  at  the  atmospheric  temperature  that  it  is  impossible 
to  prepare  the  platinichloride,  etc.,  the  corresponding  compound  of 
pyrrolidine  being  obtained  in  its  place.  1  :  l'-Methylenedipyrrolidine 
is  a  pale  yellow  liquid  of  low  density,  b.  p.  94— 95°/30  mm. ;  it 
has  a  marked  tendency  towards  resinification,  so  that  definite 
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salts  can  only  be  prepared  with  great  difficulty.  The  brown, 
resinous  residue  left  after  the  distillation  is  decomposed  when 
heated  into  formaldehyde,  pyrrolidine,  and  apparently  an  isomeric 
\ -hydroxymethyl pyrrolidine  >  b.  p.  about  140° /atmospheric  pressure. 
Under  precisely  similar  conditions,  piperidine  is  converted  by 
trioxymethylene  into  a  mixture  of  methylpiperidines,  b.  p.  33 — 
35°/35  mm.  (apparently  1-  and  2 -methylpiperidines),  and  1  :  1'- 
methylenedipiperidine,  b.  p.  120 — 122 °/25  mm.,  0-9371,  d\\ 
0-9344,  d\l  0-9335,  n$  1-4883  (the  platinichloride  was  also  prepared). 

H.  W. 

Condensation  of  Collidine  with  Acetaldehyde.  Heizaburo 
Kond6  and  Toriz6  Takahashi  ( J .  Pharm .  Soc.  Japan ,  1922, 
No.  487,  775—780). — When  collidine  (10  grams)  is  heated  with 
paracetaldehyde  (3-63  grams)  in  a  sealed  tube  at  210°  during 
fourteen  hours,  and  the  product  fractionated  under  reduced  pressure, 
2  :  4 -dimethyl- (S-propenylpyridin e  (2  grams),  a  colourless  oil,  b.  p. 
110 — 111°/12  mm.,  is  obtained.  The  constitution  was  proved  by 
oxidation  with  25%  nitric  acid,  when  2  : 4-dimethylpyridine- 
6-carboxylic  acid  (Altar,  A.,  1887,  378)  is  formed.  The  aurichloride, 
yellow,  rhombic  plates,  m.  p.  135°;  the  platinichloride ,  yellowish- 
brown,  thin,  rhombic  plates,  m.  p.  205 — 206°;  and  the  mercuri- 
chloride ,  colourless  needles,  m.  p.  192- — 493°,  were  prepared.  When 
reduced  by  Ladenburg’s  method,  the  base  gives  2  :  4 -dimethyl- 
§-'propylpiperidine ,  a  colourless  liquid  of  slightly  nicotine-like  odour, 
b.  p.  184°.  The  hydrochloride  forms  needles,  m.  p.  204 — 206°,  the 
platinichloride ,  orange-yellow  crystals,  decomposing  at  210°. 

K.  K. 

Supposed  Cases  of  Isomerism  in  the  Isatin  Series.  A. 

Hantzsch  (Ber.}  1922,  55,  [. B ],  3180 — 3194). — A  further  chapter 
in  the  controversy  between  Hantzsch  and  Heller  concerning  the 
existence  of  isomerides  in  the  isatin  series  (cf.  Heller,  A.,  1920, 
i,  766;  1921,  i,  891 ;  Heller  and  Benade,  this  vol.,  i,  582  ;  Hantzsch. 
A.,  1921,  i,  597). 

The  existence  of  the  bimolecular  alkylisatoids  is  acknowledged 
and  demonstrated  by  determinations  of  molecular  weight,  but  the 
various  derivatives  are  not  so  sharply  distinguished  from  one 
another  as  Heller  and  Benade  ( loc .  cit.)  have  supposed.  The 
isomerism  of  the  so-called  “  isatole  ”  with  isatin  is  disproved  bj 
Heller’s  determinations  of  the  molecular  weight.  Its  re-preparatior 
has,  however,  been  effected,  and  it  is  shown  to  be  derived  from  l 
complex  condensation  product  of  isatin  the  constitution  of  which 
will  be  fully  elucidated  in  a  subsequent  communication. 

Heller’s  “  dime  thy  lisatin  II”  has  been  further  investigated 
since  it  is  pointed  out  that  its  mode  of  production  is  exceptiona 
in  the  series  and  the  constitution  ascribed  to  it  is  not  consonan' 
with  its  properties.  Dimetliylisatin  silver  is  converted  smoothh 
by  methyl  iodide  at  the  laboratory  temperature  in  the  complete 
absence  of  moisture  into  dime  thy  lisatinlactim  ether, 

C6H2Me2<°°>C-OMe, 

s  s* 
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m.  p.  137°.  The  latter  readily  suffers  hydrolysis  in  that  one  mole¬ 
cule  of  it  becomes  converted  into  the  free  lactim  which  condenses 
spontaneously  with  a  second  molecule  of  the  ether  to  the  so-called 
methylisatoid  of  the  dimethylisatin  series  (annexed  formula).  The 
Pfk.  direct  production  of  this 

/  C(OH)— N  C6H2Me2  substance  in  Heller’s  ex- 

C6H2Me2 - N*(OMe)C\m/  periments  appears  to  be 

due  to  the  use  of  an  im¬ 
pure  silver  salt  which  only  reacts  at  a  higher  temperature  and  to 
incomplete  exclusion  of  moisture.  Consequent  on  the  non-existence 
of  “  dimethylisatin  II,”  dimethylisatins  III  and  IV  also  do  not 
exist. 

The  author  draws  the  general  conclusion  that  isomerides  of 
ordinary  isatin  and  its  substitution  products  do  not  exist.  The 
substances  which  have  been  regarded  as  such  are  complex  con¬ 
densation  products. 

According  to  Heller,  the  reddish -violet  silver  salts  of  isatin  and 
its  derivatives  which  react  readily  with  methyl  iodide  are  to  be 
regarded  as  O-salts,  whereas  the  grey,  indifferent  compounds  are 
A-salts.  According  to  the  author,  all  pure  silver  salts  of  the 
isatins  are  never  grey  except  when  they  are  contaminated  by 
co-precipitated  silver  oxide.  The  grey  salts  are  very  readily 
formed  from  the  more  feebly  acidic  methylated  isatins  or  solutions 
of  their  alkali  salts  by  reason  of  their  extensive  hydrolysis. 

[With  Walther  Meyer.] — An  improved  method  for  the  pro¬ 
duction  of  5  :  7 -dimethylisatin  is  described  in  detail. 

Pure  silver  salts  of  isatin  and  its  derivatives  are  prepared  by 
dissolving  these  substances  in  boiling  alcohol  and  gradually  adding 
a  filtered  aqueous  solution  of  silver  acetate  (prepared  from  silver 
nitrate  and  sodium  acetate).  The  precipitates  are  filtered,  washed 
with  alcohol  (50%),  and  dried  to  constant  weight  at  100°  or  in  a 
desiccator.  The  average  yield  is  60 — -70%  of  that  theoretically 
possible.  For  their  conversion  into  alkyl  derivatives,  the  dry 
silver  salt  is  moistened  with  anhydrous  ether  and  treated  with 
rather  less  than  two  molecular  proportions  of  alkyl  iodide.  The 
mixture  is  placed  in  a  desiccator  shielded  from  light.  The  alkyl 
compounds  are  extracted  with  dry  benzene  in  the  absence  of 
moisture  and  precipitated  from  the  solutions  by  addition  of  light 
petroleum.  The  following  compounds  are  thus  prepared :  isatin 
O-methyl  ether,  m.  p.  101°;  ethyl  ether,  m.  p.  52°;  n -propyl 
ether ,  m.  p.  72° ;  iso  amyl  ether ,  m.  p.  about  40° ;  methyl  ethers  of 
5-bromoisatin,  m.  p.  147°;  5-chloroisatin,  m.  p.  144°;  5-methyl- 
isatin,  m.  p.  134°;  5  :  7-dibromoisatin,  m.  p.  158°;  5  :  7-dimethyl- 
isatin,  m.  p.  137°.  All  the  ethers  are  readily  hydrolysed  by  aqueous 
alcohol  to  the  original  isatins.  With  the  exception  of  the  dibromo- 
(and  probably  also  dichloro-)  compounds  they  are  hydrolysed  by 
acetic  acid  or  by  atmospheric  moisture  to  the  isatoid  monoalkyl 
ethers.  The  latter  substances  when  rapidly  heated  darken  at 
about  6-— 8°  below  their  melting  points,  which  are  never  definite, 
and  at  which  total  decomposition  occurs.  The  following  constants 
are  recorded  :  isatoid  monomethyl  ether,  C17H1204N2,  m.  p.  about 
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226°;  ethyl  ether,  m.  p.  about  228°;  propyl  ether,  m.  p.  about 
189° ;  dimethylisatoid  monomethyl  ether,  m.  p.  about  235° ;  .tetra- 
methylisatoid  monomethyl  ether,  m.  p.  about  245°;  dichloro- 
isatoid  monomethyl  ether,  m.  p.  about  239° ;  dibromoisatoid 
monomethyl  ether,  m.  p.  about  246°. 

Isatindianil,  Ct,H1<l^TPh)  >0:NPh.  m.  p.  210°,  is  readily 

obtained  when  a  solution  of  the  lactim  ether  (1  mol.)  and  aniline 
(2  mols.)  in  benzene  is  heated  on  the  water-bath  for  about  half 
an  hour  and  the  benzene  as  it  evaporates  is  replaced  by  alcohol. 
It  dissolves  in  alcoholic  potassium  hydroxide  to  a  reddish -violet 
solution.  The  blue  coloration  attributed  to  the  solution  by  Heller 
is  due  to  the  presence  of  monoanil. 

r*o  ^ 

Isalin-K-benzyloxime,  C6H4<^i^jj^C!N*0*CH2ph,  yellow  crystals, 

m.  p.  128°  (prepared  from  isatin  lactim  ether  and  a-benzylhydroxyl- 
amine),  yields  blue  alkali  salts,  differing  in  this  respect  from  the 
dianil.  H.  W. 


Preparation  of  /?-Thionaphthisatin.  Society  of  Chemical 
Industry  in  Basle  (Brit.  Pat.  186859).- — $-Thionaphthisaiin  is 
obtained  by  the  interaction  of  oxalyl  chloride  and  (3-thionaphthol 
in  presence  or  absence  of  a  diluent  or  a  condensing  agent.  It 
forms  a  red,  crystalline  powder,  m.  p.  153°,  and  is  a  valuable  dye- 
intermediate.  As  an  example  of  the  preparation,  160  parts  of  (3-thio- 
naphthol  may  be  mixed  with  635  parts  of  oxalyl  chloride,  and 
after  stirring  some  hours  at  the  ordinary  temperature  the  mixture 
is  heated  to  the  boiling  point.  The  excess  of  oxalyl  chloride  is 
distilled  off,  and  the  (3-thionaphthisatin  extracted  from  the  residue 
with  aqueous  sodium  carbonate  and  reprecipitated  from  the  extract 
with  hydrochloric  acid.  Some  of  the  oxalyl  chloride  may,  if 
desired,  be  replaced  by  carbon  disulphide,  and  aluminium  chloride 
or  sulphuric  acid  may  be  added  as  the  condensing  agent.  G.  F.  M. 


Manufacture  of  Amino-alcohols  of  the  Quinoline  Series. 

Society  of  Chemical  Industry  in  Basle  (Brit.  Pat.  185913). — 


Amino -alcohols  derived  from  2 -phenylquinoline -4 -carboxylic  acid 
are  obtained  by  converting  the  acid,  its  ester,  or  nitrile  into  a 
2-phenyl-4-quino!yl  alkyl  ketone  and  either  reducing  the  latter 
through  its  oximino-compound  to  the  2-phenylquinolyl-4-amino- 
alcohol,  or  causing  the  ketone,  halogenised  in  the  alkyl  group,  to 
react  with  an  amine  or  substituted  amine  and  reducing  the  2 -phenyl - 
4-quinolyl  aminoalkyl  ketone  thus  produced  to  the  corresponding 
amino- alcohol.  The  reactions  are  represented  by  the  following 


scheme  : 


cooh- 


I.  C9NH5Ph  CH»,°0^t  C9NH5Ph-C0-CH2-C02Et  C9NH6Ph-COMe. 

II.  C9NH5Ph-CN  MgM?  C9NH5Ph-CMe:N-Mgl!^  C9NH5Ph-COMe. 

III.  C9NH5Ph-CO-CH8 C9NH5Ph-CO-CH:N-OH 

C9NH5Ph-CH(OH)-CH2-NH2. 

IV.  C9NH5Ph-COCH3  — >  C9NH5Ph-COCfL>Br  — > 

C9NH5Ph-CO-CH2-NMe2  C9NH5Ph-CH(OH)-CH2-NMe2. 

s  s*  2 
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Ethyl  2-phenylquinoline-4-formylaceiate,  C9NH5Ph*CO*CH2*CQ2Et, 
prepared  by  condensing  ethyl  acetate  with  ethyl  2-phenylquinoline- 
4-carboxylate,  forms  yellow  prisms,  m.  p.  52 — 54°.  By  ketonic 
hydrolysis  it  is  converted  into  2-phenyl-4-quinolyl  methyl  ketone , 
C9NH5Ph*COMe,  yellow  crystals,  m.  p.  75°.  Its  hydrobromide 
forms  yellow  crystals,  m.  p.  240°.  Its  oximino-compound  is 
obtained  as  sodium  salt  by  the  action  of  amyl  nitrite  and  sodium 
ethoxide  in  benzene  solution.  Liberated  by  the  addition  of  acetic 
acid,  it  forms  yellow  crystals,  m.  p.  182°  (decomp.).  2-Phenyl- 
4-quinolyl  methyl  ketone  can  be  prepared  alternatively  from 
4-cyano-2-phenylquinoline  by  means  of  the  Grignard  reagent  as 
indicated  in  scheme  II  above.  2- Phenyl -4-quinolyl  bromomethyl 
ketone  is  obtained  by  brominating  the  ketone  in  concentrated 
hydrobromic  acid  or  in  organic  solvents.  The  free  base  forms 
bright  yellow  crystals,  m.  p.  91°.  Its  hydrobromide  also  forms 
intensely  yellow  crystals,  m.  p.  about.  225°.  On  treatment  of  the 
bromoalkyl  ketones  (1  mol.)  with  3  mols.  of  an  amine  the  corre¬ 
sponding  aminoalkyl  ketones  are  formed.  As  these  substances  are 
not  very  stable,  they  are  best  isolated  as  their  hydrochlorides. 
The  preparation  of  the  following  is  described  :  2 -phenyl -4-quin oly l 
dimethylaminomethyl  ketone ,  of  which  the  monohydrochloride  is  a 
bright  yellow,  crystalline  powder,  m.  p.  208°  (decomp.);  2-phenyl- 
4-quinolyl  diethylaminomethyl  ketone ,  forming  a  monohydrobromide 
in  bright  yellow,  felted  needles,  m.  p.  164°  (decomp.);  and 
2-phenylA-quinolyl  piperidinomethyl  ketone ,  giving  a  monohydro¬ 
chloride ,  m.  p.  235°;  and  a  monohydrobromide,  m.  p.  241° 
(decomp,  in  each  case).  From  the  above  ketones  by  hydrogenation 
in  presence  of  platinum  black,  or  from  the  oximino-ketone  by 
reduction  with  zinc  dust  and  formic  acid,  the  corresponding  amino- 
alcohols  are  obtained  (schemes  III  and  TV).  The  free  bases  are 
precipitated  from  aqueous  solutions  of  their  salts  in  amorphous 
form.  They  soon  become  brown  on  exposure  to  air,  but  form  stable 
mono-acid  salts  sparingly  soluble  in  water,  and  diacid  salts  freely 
soluble  in  water.  2- Phenyl  A-quinolylaminoethanol  dihydrochloride , 
C9NH5Ph-CH(OH)-CH2-NH2,2HCl,  forms  yellow  crystals,  m.  p. 
145°.  2-PhenylA-quinolyldimethylaminoethanol  dihydrochloride  is  a 
pale  yellow  powder,  m.  p.  175°  (decomp.).  The  corresponding 
diethyl  compound  gives  a  dihydrochloride,  m.  p.  180°,  and  the 
piperidino -compound  a  similar  salt,  m.  p.  199°.  G.  F.  M. 

Aldehyde  Compounds  of  Hydroxy-amines  and  the  Partial 
Acylation  of  these  Amines.  Max  Bergmann,  Reiniiold 
Ulpts,  and  Francisco  Camacho  ( Ber .,  1922,  55,  [£],  2796 — 
2812). — Many  examples  are  given  of  the  use  of  the  aldehydic 
compounds  of  hydroxy- bases,  particularly  with  respect  to  the 
purification  of  hydroxy-amines  and  their  partial  acylation. 

p-Aminophenyl  benzoate,  m.  p.  148°,  is  prepared  by  a  slight 
modification  of  the  method  of  Reddelien  and  Danilof  (this  vol., 

i,  148).  2:4: 5-Triphenyloxazolidine,  OHPh-NH'>CIiPh’  1S  con' 

verted  by  benzoyl  chloride  in  the  presence  of  pyridine  and  subse- 
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quent  treatment  of  the  product  with  hydrochloric  acid  into  the 
xY-benzoate  of  /sodiphenylhydroxyethylamine,  m.  p.  223°  (ef. 
Auwers  and  Sonnenstuhl,  A.,  1904,  i,  1054). 

Almost  exclusive  acylation  of  the  amino -group  of  hydro  xy- 
bases  can  be  effected  by  means  of  acyl  polysulphides  of  the  type 
R'COSn'COR.  These  compounds  react  rapidly  with  basic  amino- 
groups,  with  the  formation  of  acid  amides  and  hydrogen  sulphide 
(sulphur  is  also  liberated  from  the  polysulphides),  whereas  the  alco¬ 
holic  and  phenolic  hydroxy-groups  are  not  normally  affected.  Thus 
/-tyrosine  ethyl  ester  is  transformed  by  benzoyl  disulphide  in  boiling 
alcoholic  solution  into  the  i^-benzoyl  ester,  m.  p.  120 — 121°  (corr.), 
from  which  the  corresponding  .Y-Z-benzoyl  acid,  m.  p.  164°,  identical 
with  that  prepared  by  Fischer  by  resolution  of  synthetic  r-benzoyl- 
tyrosine,  is  obtained.  Similarly,  o-aminophenol  and  p-amino- 
plienol  are  transformed  into  o-benzoylaminophenol,  m.  p.  169 — 171°, 
and  p-benzoylaminophenol  in  excellent  yield. 

The  removal  of  an  acyl  group  from  the  nitrogen  atom  of  fully 
acylated  hydroxy-amino-compounds  can  frequently  be  effected  by 
the  use  of  phosphorus  pentachloride  and  alcohol  (cf.  Bergmann, 
Brand,  and  Dreyer,  A.,  1921,  i,  444).  As  an  example  of  the  applic¬ 
ability  of  the  method,  o-aminophenol  is  transformed  into  its  di¬ 
benzoyl  derivative,  m.  p.  179°,  which  is  treated  with  phosphorus 
pentachloride  at  100° ;  after  distillation  of  phosphoryl  chloride,  the 
residue  is  treated  with  ethyl  alcohol  at  0°,  whereby  o -aminophenyl 
benzoate  hydrochloride ,  slender  needles,  m.  p.  149°  (decomp.),  is 
obtained  in  89%  yield.  The  salt  is  not  so  unstable  as  has  been 
assumed  previously.  When  heated  above  its  melting  point,  warmed 
with  water,  or  treated  with  cold  sodium  acetate  solution,  it  is, 
however,  transformed  into  o-hydroxybenz  anilide,  which  undergoes 

partial  conversion  into  2-phenylbenzoxazole,  C6H4<C^^CPh,  m.  p. 

103°.  The  presence  of  the  unsubstituted  amino-group  in  the  salt 
is  demonstrated  by  its  diazotisation  and  subsequent  coupling  with 
dimethylaniline  to  the  dye ,  NMe2*C6H4*NIN*C6H4*C02Ph,  red  plates, 
m.  p.  116°. 

The  preparative  applicability  of  aldehydic  compounds  of  hydroxy- 
bases  is  illustrated  in  the  case  of  eertain  derivatives  of  phenetidine. 
The  base  is  converted  by  glycide  at  0°  into  a  mixture  of  the  secondary 
and  tertiary  amines  containing  one  or  two  dihydroxypropyl  residues 
which  can  only  be  separated  with  difficulty  by  fractional  crystal¬ 
lisation.  The  mixture  is  treated  with  freshly  distilled  formaldehyde 
solution  at  the  atmospheric  temperature,  whereby  the  secondary 
base  is  transformed  into  3-p -ethoxyphe?iyl-5-hydroxymethyloxazol- 

idine,  OEt-C6H4-N<^'?H,CH2'OH,  b.  p.  135— 145°/0-3— 04 

CHo*0 

mm.,  m.  p.  57 — 59°,  which  is  readily  separated  from  the  tertiary 
base  by  fractional  distillation.  The  oxazolidine  derivative  is 
readily  decomposed  by  oxalic  acid  in  alcoholic  solution  into 

-dihydroxy  propylphenetidine  oxalate ,  m.  p.  161 — 163°,  from  which 
the  free  base ,  OEt-C6H4-NH-CH2-CH(OH)-CH2*OH,  m.  p.  90—92°, 
is  isolated.  The  further  action  of  formaldehyde  on  the  oxazolidine 
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derivative  in  the  presence  of  hydrochloric  acid  leads  to  the  pro¬ 
duction  of  N-methyl-N-$y-dihydroxypropylphenetidi7ie , 

OEt*C6H4*NMe*CH2*CH(OH)*CH2*OH,0*5H2O, 
m.  p.  51 — 53°,  the  identity  of  which  is  established  by  its  formation 
from  Y-methylphenetidine  and  glycide.  In  a  similar  manner,  the 
mixture  of  bases  obtained  from  p-phenetidine,  ethylene  chloro- 
hydrin,  and  sodium  iodide  is  treated  with  formaldehyde  and  the 
product  is  distilled,  giving  thereby  3-p -ethoxy phenyloxazolidine, 


/Ch9-o 
OEt-C6H4-N<- — 2  ' 


CH2-CH2’ 


b.  p.  about  140°/4  mm.,  m.  p.  78 — 80° ; 

the  latter  is  transformed  by  dilute  acids  into  $-hydroxyethylphenel- 
idine,  colourless  leaflets,  m.  p.  50 — 51°  {hydrogen  oxalate ,  m.  p.  139 — 
140°).  The  base  is  transformed  by  the  further  action  of  form¬ 
aldehyde  in  the  presence  of  hydrochloric  acid  into  l$~methyl-$-hydr- 
oxyethylphenetidine ,  OEt'C6H4’NMe*CH2*CH2*OH,  b.  p.  130°/0-5  mm., 
m.  p.  38 — -39°.  The  benzoic  ester  of  the  latter,  microscopic  prisms 
or  hexagonal  plates,  m.  p.  78°,  is  obtained  by  means  of  benzoyl 
chloride  in  the  presence  of  pyridine. 

P-Hydroxyethylphenetidine  is  transformed  by  benzaldehyde  into 

.CH2-JST*C6H4*OEt 

2-phenyl-3-p-ethoxyphenyloxazolidine,  CH2<^q _ Qjjph  > 


der,  colourless  needles,  m.  p.  72 — 73°. 

In  place  of  formaldehyde,  which  gives  products  of  exceptionally 
low  boiling  point,  other  aldehydes  or  ketones  may  be  employed, 
thus  allowing  a  modification  of  the  physical  properties  of  the  deriv¬ 
atives  and  also  of  their  mode  of  production  and  decomposition. 

H.  W. 


Diethylrhodanine.  Clifford  Shattuck  Leonard  ( Medd .  K. 
Vetenskapsakad.  Nobel-Inst .,  1922,  4,  No.  14,  1 — 13).— With  the 
object  of  studying  the  effect  of  ring  sulphur  in  a  substance  which 
might  be  expected  .to  have  narcotic  properties,  diethylrhodanine , 


C  0*CEt 

^H_.Cg>S,  was  prepared,  by  condensing  a-bromo-a-ethylbutyric 

acid  with  ammonium  dithiocarbamate.  It  crystallises  in  needles, 
m.  p.  107*5°.  When  injected  into  a  rabbit,  intramuscularly  when 
dissolved  in  oil  or  intravenously  when  dissolved  in  sodium  hydrogen 
carbonate  solution,  it  had  a  narcotic  effect  slightly  greater  than 
that  of  veronal  but  with  a  quicker  recovery.  Given  by  the  mouth, 
it  was  inactive.  On  account  of  its  low  solubility  in  water  (1  in  3000 
at  18°),  it  can  have  no  practical  therapeutic  value.  The  bearing 
of  the  substance  on  the  theory  of  narcosis  is  indecisive.  E.  H.  R. 


Selenium  Organic  Compounds.  I.  Synthesis  of  4-Seleno- 
2-methylquinazolone,  2-Phenylbenzoselenazole,  and  some 
Derivatives  of  the  Latter.  Marston  Taylor  Bogert  and 
Yu-Gwan  Chen  (J.  Amer.  Chem.  Soc .,  1922,  44,  2352 — 2357). — - 
o-Aminobenzoselenamide,  m.  p.  116°  (corr.),  was  obtained  in  very 
poor  yield  by  saturating  a  solution  of  anthranilonitrile  in  absolute 
alcohol  at  0°  with  dry  hydrogen  selenide  and  dry  ammonia  and 
heating  the  product  in  a  sealed  tube  at  105 — 110°  for  ten  hours. 
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4:-Seleno-2-methylquinazalone)  m.  p.  213’5°  (corr.),  was  synthesised 
from  anthranilonitrile  by  several  methods,  and  found  to  be  rather 
unstable.  On  exposure  to  light  and  air,  it  slowly  decomposed  with 
separation  of  finely  divided  metallic  selenium  and  formation  of 
2-methyl-4-quinazolone. 

2-Phenylbenzoselenazole  (cf.  Fromm  and  Martin,  A.,  1913,  i, 
1323)  was  best  prepared  by  gently  boiling  benzylideneaniline  for 
three  days  on  a  sand-bath  with  selenium  dust.  On  nitration  in 
sulphuric  acid  solution  at  below  0°,  it  gave  ft-nitro-2-phenylbenzo- 
selenazole ,  m.  p.  202*4°  (corr.).  On  reduction  with  tin  and  hydro¬ 
chloric  acid,  this  yielded  ft-amino-2-phenylbenzoselenazole ,  m.  p. 
201*2 — 202*3°  (corr.),  giving  an  acetyl  derivative,  m.  p.  188*1 — 
188*7°  (corr.),  and  a  benzylidene  derivative,  m.  p.  156*7 — 157*6° 
(corr.).  The  amine,  when  diazotised  and  the  product  coupled  with 
p-naphthol,  gave  2-phenylbenzoselenazole-azo-$-naphtholi  m.  p.  284*2° 
(corr.),  which  dyed  silk  a  fine  pink.  The  diazotised  amine  was 
similarly  coupled  with  a  number  of  phenols  and  amines,  and  most 
of  the  azo-compounds  dyed  silk.  If  the  nitration  of  the  phenyl- 
benzoselenazole  was  pushed  further  ( ?)  4  :  ft-dinitro-2-phenylbenzo- 
selenazole ,  m.  p.  246*8°  (corr.),  was  obtained  and  on  reduction  gave 
( ?)  4  :  ft -diamino -2-phenylbenzoselenazole ,  m.  p.  269 — 270*5°,  which 
yielded  a  diacetyl  derivative,  m.  p.  239*5 — 240*5°,  and  a  dibenzylidene 
derivative,  m.  p.  186 — 187°.  The  diamine  was  diazotised  and 
coupled  with  a  number  of  phenols  and  amines,  giving  new  selenium 
azo-dyes.  W.  G. 


3-Chloro-l-alkylpyrazoles  and  l-Alkylpyrazol-3-one. 

C.  A.  Rojahn  (Ber.,  1922,  55,  [R],  2959 — 2971). — 1 -Alkyl  derivatives 
of  3-chloropyrazole  are  formed  by  the  alkylation  of  chloromethyl- 
pyrazole  under  certain  conditions.  In  each  case,  two  isomerides 
are  obtained  by  the  alkylation  of  3-methyl-  or  3 -phenyl- pyrazol¬ 
ones,  among  which  1  :  5-dimethylp3u*azol-3-one  has  been  almost 
certainly  identified. 

5-Chloro-3-methylpyrazole  dissolved  in  anhydrous  ether  is  con¬ 
verted  by  sodium  into  its  soluble  sodium  salt,  which  is  transformed 


by  a  slight  excess  of  methyl  iodide  at  100°  into  3-chloro-l  :  5- 

dimethylpyrazole ,  NMe<^^^^,  plate-like  crystals,  m.  p.  45 — - 

JN  — OOl 


47°,  b.  p.  208 — 210°  (slight  decomp.) /atmospheric  pressure,  138°/72 
mm.  The  substance  may  also  be  prepared  by  the  action  of  methyl 
toluene -p-sulphonate  on  the  sodium  compound ;  in  this  case, 
5-chloro-l  :  3-dimethylpyrazole,  b.  p.  155 — 160°,  is  also  produced. 
The  course  of  the  reaction  is  somewhat  unusual,  and  is  most  readily 
explained  by  an  initial  addition  of  methyl  iodide  and  subsequent 
elimination  of  sodium  iodide  in  accordance  with  the  scheme  : 


AT^NNa.CCl 

N<CMo-!k 


>N< 


NNa-CCl 

CMe-CH 


MeN<N — ?C1.  The 
CMelCH 


validity  of  the  constitution  assigned  to  the  product  depends  on  a 
comparison  of  its  properties  with  those  of  previously  described 
chlorodimethylpyrazoles  and  the  demonstration  that  it  contains 


an  unsubstituted  CH  group  in  position  4  and  a  methyl  group 
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attached  to  the  nitrogen  atom  in  position  1  as  evidenced  by  its 
insolubility  in  alkali  hydroxide  and  its  conversion  into  3-chloroA- 
nitroso- 1  :  5-dimethylpyrazole ,  green  needles,  m.  p.  87°,  and  3 -chloro- 
4:-bromo-l  :  5-dimethylpyrazole,  long  needles,  m.  p.  56°.  3 -Ghloro- 

1  :  5-dimethylpyrazole  2 -methiodide,  colourless,  crystalline  leaflets, 
decomp.  184°,  is  prepared  by  the  successive  action  of  methyl 
sulphate  and  potassium  iodide  on  the  parent  pyrazole.  3-Chloro- 
5 -methyl-l -ethylpyr azole,  an  almost  colourless  liquid,  b.  p.  216 — 
218°/atmospheric  pressure,  is  obtained  by  the  action  of  ethyl 
iodide  on  the  sodium  derivative  of  5-chloro-3-methylpyrazole ;  it 
is  converted  by  bromine  in  the  presence  of  glacial  acetic  acid  into 
3-chloroA-bromo-5-methyl-l-ethylpyrazole,  m.  p.  39°.  3-Chloro-5- 
methyl-l-benzylpyrazole,  b.  p.  295 — 300°,  is  obtained  in  a  similar 
manner. 

5-Chloro-3-phenylpyrazole  is  converted  by  successive  treatment 
with  sodium  and  methyl  alcohol  and  methyl  toluene-p-sulphonate 
into  chlorophenylmethylpyrazole,  m.  p.  43°,  b.  p.  295 — 297° /atmo¬ 
spheric  pressure,  which  with  bromine  in  glacial  acetic  acid  solution 
gives  %-ehloroA-bromoA  -phenyl -1 -methylpyr azole,  needles,  m.  p.  67°. 

5-Chloro- 3  : 4 -dimethylpyrazole  is  prepared  by  the  action  of 
phosphoryl  chloride  on  3  :  4-dimethylpyrazol-5-one,  m.  p.  269° ; 
it  crystallises  in  long  needles,  m.  p.  124 — 125°,  b.  p.  251 — 252°/atmo- 
spheric  pressure.  It  does  not  give  a  bromo-derivative,  5-chloro- 
\-benzoyl-3  :  ^-dimethylpyrazole  forms  long,  silky  needles,  m.  p. 
90—91°. 


3-Chloro-l  :  5-dimethylpyrazole  is  transformed  by  ethyl  bromide 
at  180 — 200°  owing  to  interchange  of  alkyl  groups  into  3 -chloro-5- 
methyl-1- ethylpyr azole  ethobromide,  coarse  crystals,  m.  p.  225° 
(decomp.),  which  is  converted  by  heat  into  3-chloro-5-methyl-l- 
ethylpyrazole,  b.  p.  215 — 220°. 

3-Methylpyrazol-5-one  is  converted  by  methyl  iodide  and  methyl 

alcoholic  sodium  methoxide  solution  at  100°  into  a  mixture  of 

1-methylantipyrine,  b.  p.  310°/760  mm.,  and  1  :  5-dimethylpyrazol- 

O  atm  /CMeiCH  ATlvr  ^CMelCH 

3.o„e,  NMe<N„^0H  or  »Me<NH.te.  ■».  P 


172—173°. 


Under  similar  conditions,  the  latter  compound  is  generally  obtained 
when  methyl  toluene -p-sulphonate  is  used  as  methylating  agent, 
but  on  one  occasion  a  previously  undescribed  dimethylpyrazolone , 
m.  p.  181 — 182°  ( bromide ,  m.  p.  218°),  was  formed;  the  preparation 
of  this  compound  could  not  be  repeated.  4:-Bromo-l  :  5-dimethyl- 
pyrazol-3-one  crystallises  in  small,  colourless  needles,  m.  p.  209°. 

5-Methyl-\-ethylpyrazol-3-one,  colourless  needles,  m.  p.  135 — 136° 
(frrorao-derivative,  m.  p.  39°),  is  prepared  from  3-methylpyrazol- 
5-one,  ethyl  iodide  and  ethyl  alcoholic  sodium  ethoxide  solution. 

The  alkylation  of  3-phenylpyrazol-5-one  with  methyl  toluene-p- 
sulphonate  leads  to  the  formation  of  two  phenyl -1  -methylpyr azolones, 
m.  p.  165°  and  96°,  respectively ;  the  former  is  converted  by  phos¬ 
phoryl  chloride  at  210°  into  5-chloro-3-phenyl-l-methylpyrazole, 
m.  p.  62 — 63°,  whereas  under  similar  conditions  the  latter  is 
resinified. 

1  :  5-Dimethylpyrazole.  m.  p.  173°,  is  transformed  by  phosphoryl 
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chloride  at  200 — 210°  into  3-chloro-l  :  5-dimethylpyrazole,  m.  p. 
46—47°.  H.  W. 

Molecular  Compounds  of  Diketopiperazine  and  Phenols. 

G.  Povarnin  and  P.  Tichomiroy  (J.  Euss.  Phys.  Chem.  Soc.,  1920, 
52,  40—46). — When  10 — 15%  aqueous  solutions  of  diketopiperazine 
(1  mol.)  and  a  phenol  (1  mol.),  either  with  or  without  a  few  drops 
of  10%  sulphuric  acid  solution,  are  boiled  together  for  some 
minutes,  crystalline  molecular  compounds  of  the  two  components 
are  formed.  These  are  decomposed  by  solvents  of  the  phenols 
with  the  exception  of  wTater,  and  wiien  heated  lose  phenol  and  do 
not  melt,  but  sometimes  carbonise. 

Dicatechol-diketopiperazme  and  diresorcinol-diketopiperazine , 
2C6H602,C4H602Isr2,  form  colourless  crystals.  Monoquinol-diketo- 
piperazine ,  C6H602,C4H602N2,  forms  a  stable  lilac  form  and  a 
labile  vdiite  form.  DipyrogallGl-diketopiperazine ,  2C6H603,C4H602No, 
and  protocatechuic  acid-di-diketopiperazine,  C7H604,2C4H602N2,  form 
white  crystals.  Diketopiperazine  yields  condensation  products 
with  protocatechualdehyde  and  furfuraldehyde,  and  an  unstable 
compound  with  phenol. 

The  theory  of  oscillating  affinity  is  applied  in  arriving  at  an 
explanation  of  the  structure  of  these  compounds.  T.  PI.  P. 

Bromo-derivatives  of  2-Methylglyoxaline.  Louis  Light 
and  Frank  Lee  Pyman  (T.,  1922,  121,  2626 — 2630). 

Orientation  of  the  1  :  4-  and  1  : 5-Dimethylglyoxalines. 
Mode  of  Fission  of  5-Aminoglyoxalines.  Frank  Lee  Pyman 
(T.,  1922,  121,  2616— 2626). 

The  Reactions  of  the  Formamidines.  X.  The  Thioimid- 
azolones  [Thiolglyoxalones].  F.  B.  Dains,  Ruth  Thompson, 
and  W.  F.  Asendorf  (J.  Amer.  Chem.  Soc.,  1922,  44,  2310— 
2315). — 2-Thio-4-glyoxalone  and  its  mono-  and  di- substituted 
derivatives  react  readily  with  formamidines,  giving  5-R-amino- 
methylene  derivatives.  The  following  compounds  are  described  : 
24hiolA  :  3-diphenyl-5-anilinomethyleneA-glyoxalone,  m.  p.  175°; 
24hiolA-phenyl-3-p4olyl-5-anilinomethylencA-glyoxalone,  m.  p.  197 — - 
198° ;  24hiol-3-phenyl-5-anilinomethyleneA-glyoxalone,  m.  p.  252° ; 
24hiol-3-p-tolyl-5-anilinomethylene-4:-glyoxalone ,  m.  p.  250°;  2 4hiol- 
3-o4olyl-5-anilinomethyleneA-glyoxalone,  m.  p.  215°;  24hiol-3-m- 
tolyl-5-anilinomethylene-4:-glyoxalone,  m.  p.  207 — 208° ;  24hiol- 
3-p-chlorophemyl-G-anilinomethyleneA-glyoxalone,  m.  p.  274 — 276°  ; 
24hiol-3-p-ethoxyphenyl45-anilinomethyleneA-glyoxalone,  m.  p.  227° ; 
24hiol-3-phenyl-5-ip-bromophenylaminomethylene-4:-glyoxalone,  m.  p. 
190°;  24hiol~3-phenyl-o-7iaphthylaminomethyleneA-alyoxalone,  m.  p. 
160°. 

Two  new  thioimidazolones  were  prepared,  namely,  24hiol-3-m- 
tolylA-qlyoxalone,  m.  p.  167°,  and  24hiol-3-p-chlorophenylA‘glyoxalone, 
m.  p.  234*5°. 

The  above  anilinomethyleneglyoxalones  react  with  alkyl 
haloids  to  give  alkyl  thio -ethers,  of  which  there  were  prepared. 
2 - M ethylthiol-3 ~ phenyl- o - anilinometliylen e - ^-glyoxalone,  m.  p.  173°; 
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2-ethylthiol-3-phenyl-5-anilinomethylene-4:-glyoxalone)  m.  p.  164*5°; 
2-n-butylthiol-3-phenyl-5-anilinomethylene-4:-glyoxalone ,  m.  p.  124° ; 
2-allylthiol-3-phenyl-5-anilinomethylene-4:-glyoxalonei  m.  p.  218° ; 
2-benzylthiol-3-phenyl-5-anilinomethylene-4:-glyoxalone ,  m.  p.  145° ; 
2-benzylthiol-3-o-tolyl-5-anilinomethyleneA-glyoxalone,  m.  p.  148° ; 
2-benzylthiol-3-m-tolyl-5-anilinomethylene-4:-glyoxalone,  m.  p.  154° ; 
2-benzylthiol-3-j)-ethoxyphenyl-5-anilinomethylene-4:-glyoxalone}  m.  p. 
170°. 

When  hippuric  acid  and  phenylthiocarbimide  were  heated 
together  at  150°  for  one  and  a  half  hours  2-thiol-\-benzoyl-3-phenyl- 
^glyoxalone ,  m.  p.  177 — 179°,  was  obtained,  and  yielded  2-thiol-l - 
benzoyl-3 -phenyl-S -anilinomethyleneA-glyoxalone ,  m.  p.  184 — 186°. 
Similar  compounds  are  2-thiol-l-benzoyl-3-m-tolylA-glyoxalone,  m.  p. 
197° ;  2-thiolA-benzoyl-3-m-tolyl-5-anilinomethyleneA-glyoxalone,  m.p. 
187°;  2-thiolA-benzoyl-3-'p-ethoxyphenylA-glyoxalonei  m.  p.  168°; 
24hiol-l-benzoyl-5-anilinomethylene-4:-glyoxalone>  m.  p.  164 — 165°, 
and  its  2-benzylthio  -  ether  >  m.  p.  165°;  and  2 -thiol-5-anilinomethylene- 
4=-glyoxalone ,  m.  p.  264°. 

When  boiled  for  six  hours  with  a  mixture  of  alcohol  and  hydro¬ 
chloric  acid,  2-thiol- l-benzoyl-3-phenyl-4-glyoJalone  was  hydro¬ 
lysed,  giving  aniline,  a  little  benzoic  acid,  and  hippuric  acid.  The 
5-anilinomethylene  derivative  behaved  similarly.  W.  G. 


The  Synthesis  of  m-a-Benzbispyrrole  Derivatives.  William 
Davies  and  Edgar  Herbert  Cuthbert  Hickox  (T.,  1922,  121, 
2640—2655). 


Free  Ammonium  Radicles.  IV.  Further  Investigations 
on  1  :  l'-Dibenzyl-4  :  4'-dipyridinium  and  its  Homologues 
and  on  the  so-called  1  :  l'-Disubstituted  Tetrahydro-4  :  4'-di- 
pyridyls.  Ernst  Weitz  and  Theodor  Konig  (Ber.,  1922,  55, 
[jB],  2864- — 2889). — It  has  been  observed  recently  by  Weitz  and 
Ludwig  (this  vol.,  i,  365)  that  the  dark  blue  solution  of  1:1'- 
dibenzyl-4  : 4'-dipyridinium,  CHoPh'NCgl^'CgH^’C^Ph,  in 

methyl  alcohol  reacts  with  nitric  oxide,  but  a  definite  product  of 
the  change  could  not  be  isolated.  A  repetition  of  the  action  in 
chloroform  solution  has  led  to  the  surprising  isolation  of  1:1'- 


dibenzyl- 4  :  4' -dipyridinium  hydrogen  carbonate , 

CH2Ph>^-\_^— %N<OH2Ph 

a  colourless  substance  which  decomposes  rapidly  on  exposure  to 


air,  but  is  more  stable  in  an  atmosphere  of  carbon  dioxide.  It 
decomposes  with  evolution  of  gas  at  about  80°  after  blackening 
at  about  65°.  It  dissolves  readily  in  water  to  an  alkaline  solution 
and  is  converted  by  potassium  iodide  and  perchloric  acid  into 
dibenzyldipyridinium  iodide,  m.  p.  248 — 249°,  and  dibenzyldi- 
pyridinium  perchlorate,  m.  p.  257°,  respectively.  Carbon  dioxide 
is  by  itself  without  action  on  the  radicle;  the  nitric  oxide  acts 
as  an  oxidising  agent,  being  reduced  to  nitrous  oxide  the  formation 
of  which  is  established  experimentally.  In  all  probability  an 

unstable  nitroso- derivative,  ^ 
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is  primarily  formed  which  passes  into  the  isomeric  salt,  1  :  1'- 
dibenzyl-4  :  4'-dipyridinium-l  :  l'-hyponitrite  (annexed  formula) ; 

the  latter  is  then  decomposed 
by  carbon  dioxide  into  nitrous 
oxide  and  the  carbonate.  As 
is  to  be  expected,  the  car- 


CH2Ph 


CH2Ph 


bonate  is  also  produced  by  the  combined  action  of  oxygen  and 
carbon  dioxide  on  1  :  l'-dibenzyl-4  :  4'-dipyridinium,  whereby  ap¬ 
proximately  one  atom  of  oxygen  is  absorbed  by  each  molecule 
of  the  radicle.  The  action  of  oxygen  or  air  alone  leads  to  the 


formation  of  only  very  small  amounts  of  soluble  and  alkaline 
products,  as  is  to  be  expected  when  the  instability  of  the  anhydride 


is  taken  into  consideration. 


In  a  similar  manner,  the  so-called  1  :  l'-dibenzyltetrahydro- 
4  :  4'-dipyridyl  of  Hofmann  and  Emmert  (bis-A-benzylpyridinium 
according  to  the  author)  is  converted  by  carbon  dioxide  and  oxygen 
in  chloroform  solution  into  unimolecular  1  -benzylpyridinium 


hydrogen  carbonate ,  C5H5N(C7H7)*C03H ;  dibenzyldipyridinium 

hydrogen  carbonate  is  formed  simultaneously  in  subordinate 
amount.  A  similar  result  is  obtained  wrhen  nitric  oxide  is  sub¬ 


stituted  for  oxygen. 

The  reduction  of  I  :  1 '-dibenzyl-4  :  4'-dipyridinium  salts  (chloride 
and  iodide)  to  the  radicle  by  metals  in  different  media  in  the 
absence  of  acids  has  been  investigated.  The  blue  solutions  in 
acetone  are  characterised  by  relative  stability  towards  air  (although 
they  react  instantaneously  with  iodine).  Similar  solutions  pre¬ 
pared  electrolytic  ally  or  from  the  crystalline  radicle  behave  in  an 
analogous  manner.  On  the  other  hand,  the  solutions  of  the  dihaloids 
in  acetone  are  reduced  when  heated  with  copper  gauze,  whereas 
the  similar  solutions  in  water  or  methyl  alcohol  are  only  affected 
by  less  noble  metals  such  as  zinc.  In  explanation  of  these  observ¬ 
ations,  the  hypothesis  is  put  forward  that  the  radicle  exists  in  a 
readily  oxidisable  form,  the  corresponding  salts  of  which  resemble 
ammonium  salts,  and  a  difficultly  oxidisable  condition  which  gives 
rise  to  quinone-like  haloids.  The  two  extremes  may  be  represented  by 


>N\R 


R-N: 


the  scheme  R-N<^  ^N-R  ^  R-N^^— 

but  the  authors  regard  the  two  forms,  on  account  of  the  subsidiary 


valencies,  as  rather  less  distinct  from  one  another  than  is  thus 


suggested. 

If  the  correctness  of  the  formula  RI>[^'  ^NR  is 

regarded  as  established,  2-  or  3-alkylpyridines  would  be  expected 
to  yield  radicles ;  in  the  case  of  4-alkylpyridines,  this  is  impossible 
unless  the  alkyl  group  suffers  replacement.  It  is  found  that  the 


almost  colourless,  oily  product  of  the  reduction  of  2-methylpyridin- 
ium  benzyl  chloride  by  sodium  amalgam  gives  a  blue  coloration, 
due  to  the  corresponding  radicle,  when  its  alcoholic  solution  is  heated ; 


it  is  readily  oxidised.  Similarly,  2  :  6-dimethylpyridine  is  converted 


by  benzyl  iodide  into  the  corresponding  benzyl  iodide,  which  is 
reduced  to  two  products,  one  of  which  has  m.  p.  121°,  whereas  the 
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other  remains  semi-solid ;  either  substance  gives  a  blue  radicle 
coloration  when  its  alcoholic  solution  is  warmed  in  contact  with 
air.  On  the  other  hand,  bis-\-benzyl-2  : 4 -dimetkylpyridinium, 
obtained  as  a  pale  yellow,  viscous  liquid  by  reduction  of  2  :  4-di- 
methylpyridinium  benzyl  chloride,  does  not  develop  a  blue  color¬ 
ation  when  its  alcoholic  solution  is  heated.  A  similar  behaviour 
is  observed  with  bis -1 -benzyl-2  :  4  :  6-trimethylpyridinium,  colour¬ 
less  needles,  m.  p.  102 — 103°,  which  is  prepared  by  the  reduction 
of  2:4:  6-trimethylpyridinium  benzyl  iodide ,  pale  yellow  crystals, 
m.  p.  102°  (corresponding  perchlorate ,  m.  p.  135°).  The  action  of 
iodine  on  the  new  “  leuco- compounds  ”  dissolved  in  cold  chloroform 
leads  invariably  to  the  formation  of  the  corresponding  mono¬ 
iodides  ;  if  the  titration  is  performed  rapidly,  the  derivatives 
substituted  in  position  4  absorb  almost  exactly  one  molecular 
proportion  of  iodine,  thus  giving  two  molecular  proportions  of  the 
mono-iodide  thus:  C5NH2Me3(C7H7)2+I2 — > 2C5NH2Me3(C7H7)I ; 
the  reaction  with  the  2 -methyl  derivative  is  less  quantitative. 
Bis- 1 -benzyl- 2  :  4  :  6-trimethylpyridinium  is  rapidly  decomposed 
by  carbon  dioxide  and  nitric  oxide  when  dissolved  in  chloroform, 
but  an  alkaline  hydrogen  carbonate  or  a  derivative  soluble  in 
water  could  not  be  isolated.  Bis- 1 -benzyl-2  : 4  :  6-trimethyl¬ 
pyridinium  is  decomposed  rapidly  in  boiling  benzene  into  2:4:6- 

trimethylpyridine  and  dibenzyl  :  2C5NH2Me3*CH2Pli  - > 

2C5NH2Me3+(CH2Ph)2.  The  rapid  decomposition  of  the  molecule 
is  obvious  during  determinations  of  the  molecular  weight  in  boiling 
benzene,  whereas  the  bimolecular  compound  is  completely  stable 
in  the  freezing  solvent.  New  determinations  of  the  molecular 
weight  of  bisbenzylpyridinium  in  freezing  benzene  have  given 
accurately  bimolecular  values,  whereas  in  the  boiling  solvent  the 
molecular  weight  diminishes  gradually  but  much  more  slowly  than 
that  of  the  collidyl  compound.  Bis- 1 -methyl-2  :  4  :  6-trimethyl¬ 
pyridinium  appears  to  be  practically  stable  in  boiling  benzene. 

If  an  alcoholic  solution  of  1  :  1- dibenzyl-4  :  4,-dipyridinium 
dichloride  or  di-iodide  is  treated  with  solid  or  dissolved  bisbenzyl¬ 
pyridinium,  the  intensely  oxidisable  blue  coloration  of  the  radicle 
is  immediately  developed.  The  same  effect  is  produced  by  other 
leuco-compounds.  Similarly,  the  action  of  bisbenzylpyridinium 
on  1  :  1 -diphenyl-4  :  4'-dipyridinium  di-iodide  causes  the  produc¬ 
tion  of  the  intensely  emerald  green  diphenyl  radicle.  The  action 
appears  to  be  most  readily  explained  by  the  hypothesis  that 
the  leuco-compounds — as  in  their  action  towards  iodine,  etc. — - 
behave  as  unimolecular  radicles,  passing  into  the  correspond¬ 
ing  iodides  and  liberating  the  nobler  dipyridinium  radicle : 

I(R)N:C5H4-C5H4:N(R)-I+2C5H5:N(R)  — >  R-N:05H4*C5H4:N-R+ 
2C6H5:N(R)T.  H.  W. 

The  Constitution  of  the  Pinacyanols,  a  Contribution  to  the 
Chemistry  of  the  Quinocyanines.  W.  Konig  (Ber.,  1922,  55, 
[B],  3293 — 3313). — Constitutional  formulae  for  pinacyanol  have 
been  proposed  by  O.  Fischer  (A.,  1921,  i,  56),  Wise,  Adams,  and 
Lund  (A.,  1919,  i,  416),  and  Mills  and  Hamer  (T.,  1920,  117,  1150; 
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cf.  Braunholtz,  T.,  1922,  121,  169).  Objection  is  raised  to  the 
first  of  these,  since  its  carbon  atom  with  twin  double  bonds  places 
it  in  a  category  by  itself  and  quite  apart  from  the  other  quino- 
cyanines,  and  to  the  second  since  it  represents  pinacyanol  as  a 
peculiar  member  of  the  class  of  lepidinecyanines  and  does  not  take 
into  account  its  oxidation  to  JV-alkyl-2-quinolones  and  the  differ¬ 
ences  between  the  sensitising  effect  of  the  cyanines  (in  the  narrower 
sense)  and  the  pinacyanols  and  in  their  behaviour  towards  acids. 
The  conception  of  Mills  and  Hamer  is  thus  considerably  strengthened. 
It  is  deduced,  however,  mainly  from  the  results  of  oxidative  degrad¬ 
ation  of  the  pinacyanols.  Confirmatory  evidence  in  its  favour  is 
brought  by  two  different  methods.  A  comparison  of  the  absorption 
spectra  of  pinacyanol  and  i^-tsocyanine  and  estimation  of  their 
persistence  and  maxima  shows  that  the  same  differences  exist 
between  them  as  between  polymethine  dyes  and  the  compounds 
obtained  from  them  by  the  streptostatic  introduction  of  a  vinylene 

group  into  the  chromophore  system,  thus  :  -n<£ 

*  x  1 


->  ^>Isi:(CH)2-^=rCH:CH-N<g  (R=aryl,  R'=H,  alkyl).  (The 
X -  1 

description  of  this  work  will  be  published  elsewhere.)  The 
second  confirmation  of  Mills  and  Hamer’s  formula  is  obtained  by 
a  direct  synthesis  of  pinacyanol.  For  this  purpose,  quinaldinium 
salts  are  condensed  with  ethyl  orthoformate  in  the  presence  of 
suitable  agents  such  as  acetic  anhydride  or  zinc  chloride,  whereby 
pinacyanols  are  readily  prepared  in  about  50%  yield.  The  synthesis 
may  be  represented  thus  : 


'H 


H  H 

C  H2+ (EtO)2  •CH(OEt) +H  ,~C  - 

.  H 


N 


-CH-CH-CH- 


X  Aik 


j+HX+3EtOH 


Aik 


It  is  thus  similar  to  the  author’s  syntheses  of  pentamethine  dyes 
of  the  indole  series.  Since  it  is  also  found  that  4-methylquinolinium 
salts  can  condense,  although  with  greater  difficulty,  with  ortlio- 
formic  ester,  it  is  expected  that  the  dicyanines  will  also  prove 
capable  of  synthesis  along  these  lines.  The  ability  of  the  quinoline 
derivative  to  enter  into  the  reaction  is  considered  to  be  due  to 
the  formation  from  it  of  the  methylene  base  in  accordance  with 


the  scheme  C6H4<CH‘?H  C6H4<CH - VH  +HX. 

6  4  ^N— CMe  6  4^N(Alk)-C:CHg 

Aik  X 


The 
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possible  mechanism  of  the  synthesis  is  discussed  at  length,  but  the 
original  communication  should  be  consulted  for  details. 

Since  the  constitution  of  the  cyanines  has  been  largely  elucidated, 
the  author  considers  it  desirable  that  the  common  names  (cyanines, 
fsocyanines,  i/'-Tsocyanines,  dicyanines,  i//-dicyanines,  carbocyanines, 
and  cryptocyanines)  should  be  deleted  from  the  scientific  literature 
and  replaced  by  the  general  term  quinocyanines,  by  which  is  under¬ 
stood  the  salts  of  quinolyldihydroquinolylenemethanes  which  are 
not  methylated  at  the  nitrogen  atom.  The  three  classes,  2:2', 
2  :  4',  and  4  :  4' -quino cyanine  salts  are  thus  suitably  distinguished. 
The  further  derivatives  are  termed  benzothiazolocyanines  (thio- 
cyanines)  and  indoleninocyanines  (indocyanines).  Further  types 
are  produced  by  the  streptostatic  introduction  of  w-vinylene- 
groups  between  the  quinoline  residues  and  are  designated  mono* 
(di-}  tri-,  etc.)  vinylene-2  :  2'-  or  2  :  4'-  or  4  :  4'-quinocyanine  salts. 
As  examples  may  be  quoted  :  dimethyl- i//-7socyanine  iodide 
:  l'-dimethyl-2  :  2'-quinocyanine  iodide;  pinaverdol=l  :  6  :  1'- 
trimethyl-2  :  4'-quinocyanine  iodide;  i//-dicyanine  bromide— 1  :  1'- 
diethyl  -  4  :  6  :  4'  :  6'  -  tetramethyls£repfomonovinylene  -2:2'-  quino- 
cyanine  bromide;  dicyanine  =  1  :  1 '-diethyl-4  :  6  :  2'  :  6'-tetra- 

methyl^re^^omonovinylene-2  :  4'-quinocyanine  iodide. 

[With  H.  Zorn.] — ^-isoCyanine  iodide  [1  :  1 '-dimethyl-2  :  2'- 
quinocyanine  iodide]  is  synthesised  by  heating  2-chloroquinoline 
with  quinaldine  methiodide  at  211°  and  treating  the  product 
successively  with  methyl  sulphate  and  potassium  iodide. 

Pinacyanol  iodide  [1  :  l'-diethyl^r6pfemonovinylene-2  :  2'-quino- 
cyanine  iodide]  is  prepared  by  the  gradual  addition  of  ethyl  ortho¬ 
formate  to  a  solution  of  quinaldine  ethiodide  in  gently  boiling 
acetic  anhydride.  1  :  l-Di7nethyhtreptomonovinylene-2  :  2 ' -quino  - 
cyanine  iodide  is  obtained  in  a  similar  manner.  The  synthesis 
is  capable  of  wide  variation.  The  ester  may  be  added  to  a  solution 
of  the  quinaldinium  salts  in  boiling  nitrobenzene  or  the  quaternary 
salts  may  be  dissolved  in  quinaldine  or  pyridine  and  heated  for 
some  time  under  a  reflux  condenser  with  zinc  chloride  and  the 
ortho-ester.  Trihalogenomethanes,  in  particular  iodoform,  may 
be  used  in  these  syntheses.  H.  W. 

Di-  and  Tri-quinolylmethanes  united  by  the  Pyridine 
Nuclei.  III.  Symmetrical  Di-2-quinolyl  Ketone.  Gunter 
Scheibe  and  Gustav  Schmidt  ( Ber .,  1922,  55,  [B],  3157 — 3160; 
cf.  A.,  1921,  i,  62,  451). — Di-2-quinolyl  ketone,  colourless  prisms, 
m.  p.  164°,  is  obtained  by  the  atmospheric  oxidation  of  di-2-quinolyl- 
methane  dissolved  in  alcohol  or  acetic  anhydride  or  by  the  action 
of  dilute  nitric  acid  on  di-2-quinolylmethane.  It  is  most  con¬ 
veniently  prepared  by  condensing  the  latter  with  p-nitrosodimethyl- 
aniline  to  the  compound  (C9H6N)2C!N*C6H4*NMe2,  yellow  crystals, 
m.  p.  252°,  which  is  hydrolysed  subsequently  by  dilute  acid  to 
the  desired  ketone  and  p-aminodimethylaniline.  The  ketone 
yields  a  picrate,  m.  p.  179°,  a  pkenylhydrazone  (also  prepared  by 
coupling  di-2-quinolylmethane  with  benzenediazonium  chloride), 
m.  p.  199°,  an  oxime  (also  derived  from  di-2-quinolylmethane  and 
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nitrous  acid),  colourless  prisms,  m.  p.  201°,  and  an  anil ,  m.  p.  161°. 
When  warmed  with  aniline  at  120—130°  the  ketone  yields  a  colour¬ 
less  compound,  in.  p.  120°,  which  appears  to  contain  two  molecular 
proportions  of  aniline.  H.  W. 


Extension  of  the  Kishner-Wolff  Method  of  Reduction.  II. 

Ernst  Thielepape  and  Otto  Spreckelsen  (Ber.,  1922,  55,  [B], 
2929 — 2939). — The  applicability  of  the  method  to  derivatives  of 
quinoline  has  been  examined  previously  (this  vol.,  i,  271).  It 
has  now  been  ajDplied  successfully  -to  pyridine  compounds.  In 
the  pyrazole  series,  on  the  other  hand,  difficulties  are  experienced 
in  the  preparation  of  the  hydrazino-compounds  on  account  of 
displacement  reactions  and  the  compound  which  has  been  isolated 


is  decomposed  in  a  different  direction. 

2-Hydrazinopyridine,  b.  p.  130°/12  mm.  (cf.  Fargher  and  Furness, 
T.,  1915,  107,  688)  is  decomposed  when  heated  with  potassium 
hydroxide  at  140 — 160°  with  formation  of  pyridine,  but  the  change 
proceeds  slowly,  and  is  not  complete  after  fourteen  hours ;  it  is  much 
more  readily  effected  by  copper  sulphate  or  ferric  chloride  in  boiling 
aqueous  solution.  2  :  6-Dichloropyridine-4-carboxylic  acid  is  con¬ 
verted  by  the  successive  action  of  hydrazine  hydrate  at  the  tem¬ 
perature  of  boiling  water  and  copper  sulphate  into  2-chloropyridine- 
4-carboxylic  acid,  m.  p.  245°  (decomp.),  and  by  boiling  hydrazine 
hydrate  and  copper  sulphate  into  isonicotinic  acid,  m.  p.  304° 
(in  sealed  tube). 

1 -Phenyl-3 -methylpyrazol-5-one  is  converted  by  boiling  hydr¬ 
azine  hydrate  into  phenylhydrazine  and  3-methylpyrazol-5-one. 
The  latter  reacts  with  hydrazine  hydrate  at  150 — 160°  to  give 
ammonia  and  4  :  4/-bis-3-methylpyrazol-5-one. 

Antipyrine  does  not  appear  to  react  with  boiling  hydrazine 
hydrate,  by  which,  however,  it  is  converted  at  180°  into  s-phenyl- 
methylhydrazine  and  4  :  4/-bis-3-methylpyrazol-5-one.  The  reac¬ 
tion  appears  to  be  remarkably  dependent  on  the  temperature 
employed.  5-Chloro-l-phenyl-3-methylpyrazole  does  not  appear 
to  react  with  hydrazine  hydrate  at  220°,  whereas  its  methochloride 
[antipyrine  chloride]  is  readily  transformed  into  hydrazinopyrine, 
a  yellow  liquid  which  solidifies  to  a  glassy  solid  when  cooled  in 
liquid  air,  but  re -melts  at  the  atmospheric  temperature.  It  de¬ 
composes  slowly  on  exposure  to  air,  very  rapidly  when  distilled. 
After  prolonged  exposure  to  air,  it  is  only  incompletely  soluble  in 
ether,  leaving  a  residue,  m.  p.  155 — 156°.  Hydrazinopyrine  picrate 
forms  star-shaped  crystals,  m.  p.  126°.  Hydrazinopyrine  does  not 
decompose  in  the  normal  manner  when  treated  with’  potassium 
hydroxide,  sodium  ethoxide,  or  copper  sulphate ;  it  appears  doubtful 
if  it  contains  a  free  hydrazone  group,  and  the  constitution  shown 


•pq-pk _  in  the  annexed  formula  is  suggested  for  it. 

The  obtained  by  means  of  potassium 

_ jjjj  hydroxide,  sodium  ethoxide,  or  boiling  water 

crystallises  in  colourless  or  pale  yellow  prisms, 
m.  p.  130°,  is  soluble  in  dilute  acids,  and  neutral  towards  litmus.  It 


reduces  Fehling’s  solution  readily  in  the  cold.  It  is  scarcely  affected 
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by  boiling  concentrated  hydrochloric  acid.  Analyses  and  determin¬ 
ations  of  molecular  weight  agree  with  the  formula  C14H16N4.  It 
gives  a  monopicrate ,  m.  p.  195°  (decomp.),  and  a  di-methiodide , 
C16H22N4I2,  colourless  crystals,  m.  p.  188°  after  previous  softening. 
It  is  converted  quantitatively  by  boiling  dilute  nitric  acid  into 
a  dinitro- derivative,  C7H6N2(N02)2,  microscopic,  yellow  crystals 
which  do  not  melt  below  280°.  The  substance  appears  most 
probably  to  be  1  :  4-diphenylhexahydro-l  :  2  :  4  :  5-tetrazine, 

NPh<NH2-CHI^>NPh ;  if  tllis  is  the  case,  its  stability  towards 

hydrochloric  acid  is  somewhat  remarkable,  as  is  also  the  production 
of  a  monobenzoyl  derivative,  colourless  crystals,  m.  p.  90°. 


H.  W. 


Physical  Chemistry  of  Colloidal  and  Supersaturated  Solu¬ 
tions  of  Uric  Acid.  H.  Schade  (Z.  Klin.  Med.,  1922,  93,  1 — 
65;  from  Chern.  Zentr .,  1922,  iii,  622—623;  cf.  A.,  1913,  i,  404, 
910). — Further  observations  on  colloidal  and  supersaturated  uric 
acid  (urate)  solutions.  The  colloidal  solution  is  a  labile  system 
from  which  uric  acid  gel  and,  finally,  crystalline  uric  acid  are 
formed.  Optimum  stability  is  found  at  pu  6-0  which  is  the  iso¬ 
electric  point.  Stability  is  also  greater  at  low  temperatures. 
Supersaturated  solutions  of  uric  acid  develop  a  colloidal  character 
owing  to  aggregation  in  the  disperse  phase.  The  presence  of  a  uric 
acid-urate  complex  with  amphoteric  properties  is  postulated.  In¬ 
creasingly  favourable  effect  of  kations  on  colloidal  stability  is  shown 
by  the  series  NH4<Na<K<Li.  G.  W.  it. 

Decomposition  of  Dithiocarbazinates.  Sima  M.  Losanitch 
(T.,  1922,  121,  2542—2545). 

The  Capacity  for  Migration  of  Acyl  Residues  in  Acyl 
Derivatives  of  the  Phenylhydrazones  of  Hydroxy-ketones. 

K.  von  Auwers,  E.  Helliger,  and  E.  Wulf  (Annalen,  1922,  429, 
190 — 246). — In  continuation  of  previous  work  on  the  migration 
of  acyl  groups  from  oxygen  to  nitrogen  in  these  substances,  two 
groups  of  experiments  are  now  described,  one  relating  to  deriv¬ 
atives  of  3-propionyl-p-cresol,  and  the  other  to  derivatives  of 
7 -hydroxy- 1-hydrindone. 

The  main  difficulty  in  the  case  of  3-propionyl-p-cresol  is  the 
lability  of  the  O-acyl  derivatives  which  usually  undergo  hydrolysis 
in  the  attempt  to  prepare  their  phenylhydrazones.  Thus  the 
acetate ,  which  is  prepared  with  the  help  of  acetyl  chloride,  and 
forms  short  needles,  m.  p.  58°,  gives  the  phenylhydrazone  of  the  free 
hydroxy-ketone,  needles  or  leaflets,  m.  p.  146°,  when  treated  with 
phenylhydrazine.  The  benzoate ,  prisms,  m.  p.  97°,  prepared  by 
the  Schotten-Baumann  method,  gives  an  oxime ,  prisms,  m.  p. 
138 — 138-5°;  the  acetate,  on  the  other  hand,  gives  the  oxime  of 
the  free  hydroxy -ketone  when  treated  with  hydroxy lamine  under 
similar  conditions.  The  anil  of  the  hydroxy-ketone  is  easily 
obtained,  but  the  aniline  residue  is  eliminated  when  the  attempt 
is  made  to  acetylate  or  benzoylate.  The  p -nitrophenylhydrazone 
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of  the  hydroxy- ketone,  orange-red  needles,  m.  p.  187- — 188°,  is 
obtained  by  the  action  of  p-nitrophenylhydrazine  on  either  the 
hydroxy -ketone  itself  or  its  acetyl  derivative;  the  benzoyl  deriv¬ 
ative,  however,  yields  a  p -nitrophenylhydrazone,  m.  p.  159—160°, 
without  elimination  of  the  acyl  group.  The  benzoyl  derivative 
also  yields  a  phenylhydrazone ,  prisms,  m.  p.  92°,  which  on  energetic 
reduction  gives  aniline  and  3-oL-benzoylarninopropyl-p-cresol,  small 
needles,  m.  p.  145 — 146°,  a  migration  of  a  benzyl  group  having 
occurred  at  some  stage  of  the  reaction.  On  heating  the  same 
benzoyl  compound  with  acetic  acid,  a-benzoyl-[3-aeetyl-a-phenyl- 
hydrazine  and  2-p-hydroxy-m-tolyl-3-methylindole,  m.  p.  176°,  are 
produced.  Attempts  to  convert  the  phenylhydrazones  of  the 
hydroxy-ketone  itself,  and  of  acetophenone,  and  3-acetyl-p-cresol, 
into  indoles  met  with  no  success.  The  benzoylphenylhydrazone  of 
acetophenone  forms  needles,  m.  p.  125*5°. 

7-Hydroxy-4-methyl-l-hydrindone  is  converted  successively  into 
its  O-acetate,  needles,  m.  p.  107°,  and  the  phenylhydrazone  of  the 
0-acetate,  m.  p.  226°,  which  on  boiling  with  acetic  acid  is  iso- 
merised  into  the  1$ -acetyl  derivative,  prisms,  m.  p.  130 — 131°. 
This,  on  further  acetylation,  gives  the  ON -diacetyl  derivative, 
needles,  m.  p.  132*5°.  The  O-benzoate,  m.  p.  124°,  yields  a  phenyl- 
hydrazone ,  m.  p.  247°,  which  may  also  be  obtained  by  benzoylating 
the  phenylhydrazone  of  the  hydroxy-ketone.  An  attempt  to 
convert  this  into  the  benzoylphenylhydrazone ,  m.  p.  115 — 116°, 
was  not  successful,  but  this  hydrazone  was  actually  obtained  from 
benzoylphenylhydrazine  and  the  hydroxy -ketone.  The  0 -benzoyl- 
N -acetyl  derivative  of  the  phenylhydrazone,  prepared  either  by 
acetylation  of  the  phenylhydrazone  of  the  benzoate  or  by  the 
action  of  acetylphenylhydrazine  on  the  benzoate  itself,  has  m.  p. 
192 — 192*5°,  and  on  reduction  gives  acetanilide  and  the  N -benzoyl 
derivative,  m.  p.  166 — 168°,  of  7-hydro xy-4-methyl-l-hydrind- 
amine.  The  N -benzoyl- 0 -acetyl  derivative,  m.  p.  152*5 — 153*5°, 
prepared  from  benzoylphenylhydrazine  and  the  acetate  of  the 
hydroxy-ketone,  on  reduction  gave  benzanilide  and  the  N -acetyl 
derivative,  m.  p.  158°,  of  the  same  hydroxymethylhydrindamine. 

The  p -nitrophenylhydrazone  of  the  hydroxy-ketone  has  m.  p. 
298°,  its  0 -acetate,  m.  p.  264 — 265°,  and  its  0 -benzoate,  m.  p.  299° 
(decomp.).  The  anil  of  the  hydroxy-ketone  has  m.  p.  88 — 89°, 
its  oxime,  m.  p.  140°,  and  the  dibenzoyl  derivative  of  the  oxime, 
m.  p.  186*5 — 187*5°.  The  oxime  on  reduction  gives  7-hydroxy- 
4-methyl-l-hydrindamine,  which  is  isolated  as  its  dibenzoyl  deriv¬ 
ative,  m.  p.  150°.  7-Methoxy-4-methyl-l-hydrindone  gives  a 
phenylhydrazone,  m.  p.  150 — 152°,  a  p -nitrophenylhydrazone,  m.  p. 
215°,  and  a  phenylmethylhydrazone,  m.  p.  83 — 85°. 

7-Hydroxy-2  :  4-dimethyl-l-hydrindone  gives  a  phenylhydrazone , 
m.  p.  136*5°,  an  O-acetate,  m.  p.  91*5 — 92°,  and  an  O -benzoate, 
m.  p.  113°.  The  phenylhydrazone  yields  an  O-acetate,  m.  p.  184*5 — 
185*5°,  and  an  O -benzoate,  m.  p.  232°,  which  does  not  undergo 
isomeric  change  similarly  to  its  lower  homologue.  The  N- benzoyl 
derivative  of  the  hydrazone  has  m.  p.  133 — 135°,  and  the  N-acetyl 
derivative  of  the  0-benzoate  of  the  phenylhydrazone  has  m.  p.  171°. 
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7-Hydroxy-3  :  4-dimethyl- 1-hydrindone  gives  a  phenylhydrazone , 
m.  p.  166*5 — 167*5°,  an  0 -acetate,  m.  p.  135°,  and  an  O-benzoate , 
m.  p.  106°;  the  hydrazone  gives  an  O-acetate,  m.  p.  210 — 211°,  and 
an  O-benzoaie,  m.  p.  221 — 222°,  which  on  heating  with  acetic  acid 
is  converted  into  the  N -benzoyl  derivative,  m.  p.  147 — 148*5°,  also 
prepared  from  the  hydroxy-ketone  and  benzoylphenylhydrazine. 
The  0 -acetyl -N -benzoyl  derivative  of  the  hydrazone  is  obtained  by 
acetylation  of  the  ^-benzoyl  derivative,  and  has  m.  p.  176*5 — 177°. 

5 -Hydroxy- 1-hydrindone  gives  a  benzoyl  derivative,  a  phevyl- 
hydrazone,  m.  p.  165 — 166°,  an  0 -benzoyl  derivative  of  the  phenyl¬ 
hydrazone,  m.  p.  180 — 181°,  and  an  N -benzoyl  derivative,  m.  p. 
227°,  prepared  by  using  benzoylphenylhydrazine.  C.  K.  I. 

The  Azo-ester  Reaction  with  Amines  and  Enols.  Otto 
Diels  ( Annalen ,  1922,  428,  1 — 55). — An  introductory  account  of 
this  research  has  already  been  published  (cf.  this  vol.,  i,  774). 

[With  Sorensen.] — The  additive  product  of  a-naphthylamine 
with  ethyl  azodicarboxylate  (cf.  A.,  1921,  i,  280)  is  readily  con¬ 
verted  by  alcoholic  hydrochloric  acid  into  \-aminoA-v$-dicarb- 
ethoxyhydrazinon aphthalen  e  hydrochloride , 

NH2*C10H6*N(CO2Et)-NH-CO2Et,HCl, 
which  undergoes  hydrolytic  fission  in  solution  in  water  with  the 
formation  of  the  original  additive  product,  and  is  reduced  by 
hydriodic  acid  to  1  : 4-naphthylenediamine.  Sodium  1-amino- 
2-a$-dicarbeihoxyhydrazinonaphthalene-±-sulphonate,  m.  p.  204 — 
210°,  the  product  obtained  using  sodium  naphthionate  in  place  of 
a-naphthylamine,  loses  alcohol  on  treatment  with  piperidine,  giving 
ethyl  2-keto-$-sulpho-\  :  3  :  4- naphthisotriazineA-carboxylate ,  m.  p. 
135°,  whilst  with  concentrated  alkali  the  carbethoxyl  group  is 
eliminated,  giving  2-keto-l  :  3  :  4:-naphthisotriazine-6-sulphonic  acid , 
m.  p.  about  330°.  On  reduction  by  sodium  amalgam,  the  hydrazino- 
compound  loses  its  sulphonic  acid  group,  giving  \-amino-2-v$- 
dicarbethoxyhydrazinonaphthalene ,  m.  p.  147°,  which  on  treatment 
with  hydriodic  acid  and  acetic  acid  gives  2-methyl-a-naphthimin- 
azole,  and  on  treatment  with  piperidine  or  concentrated  alkali 
give,  similarly  to  the  sulphonic  acids  above  mentioned,  ethyl-2-kelo - 
1:3:  4t-napJithisotriazine-4:-carboxylate ,  m.  p.  272 — 273°,  and  2-keto- 
1:3:  4:-naphthisotriazine ,  m.  p.  299°.  pp-Dinaphthylamine  and 
ethyl  azodicarboxylate  give  a  small  yield  of  an  additive  product, 
C32H3508N5>  m-  P-  250—252°. 

[With  Mohl.] — 9-Aminoanthracene  combines  with  ethyl  azodi¬ 
carboxylate,  forming  9-amino-\0-oL$-dicarbethoxyhydrazinoanthra- 
cene ,  m.  p.  199°,  which  gives  a  monoacetyl  derivative,  m.  p.  277° 
(decomp.),  and  a  diacetyl  derivative,  m.  p.  219 — 220°  (decomp.), 
and  is  convertible  into  anthraquinone  by  way  of  9  :  10-anthrylene- 
diamine.  It  also  forms  an  additive  product,  m.  p.  220°,  with 
carbethoxycarbimide. 

[With  Atjbart .] — Ethyl  a- phenylprozan-$y-dicarboxylatc , 

NHPh-N(C02Et)-lSTH-C02Et, 

m.  p.  138°,  and  ethyl  oL-p-tolylprozan-^y-dicarboxylate ,  m.  p.  113°, 
are  formed  by  the  action  of  ethyl  azodicarboxylate  on  aniline 
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and  p-toluidine,  respectively.  The  latter  ester  decomposes  on 
heating  into  ethyl  hydrazodicarboxylate  and  an  oil  from  which 
p-toluidine,  ethyl  p-tolylcarbamate,  and  p-azotoluene  can  be 
isolated. 

[With  Eckelmann.] — Ethyl  azodicarboxylate  and  p-xylidine 
form  3-amino-$-<x$-dicarbethoxyhydrazino-ip-xylene,  m.  p.  117°,  which 
crystallises  from  acetonitrile  with  1  mol.  of  solvent,  and  gives  a  crystal¬ 
line  hydrochloride  and  oxalate ,  m.  p.  176°.  On  treatment  with  acetic 
anhydride,  it  yields  an  acetyl  derivative,  m.  p.  193°,  and  with  acetic 
and  hydriodic  acid  it  is  hydrolysed  with  the  formation  of  3  :  6-di¬ 
amino -p-xylene ;  sulphuric  acid  converts  the  hydrazino-compound 
into  p-xyloquinone.  p-Xylidine  unites  with  two  molecules  of  the 
azo- ester,  giving  a  compound ,  C20H31O8N5,  m.  p.  168°  (decomp.), 
from  which  one  molecule  of  the  azo -ester  is  easily  removed  with 
the  formation  of  the  preceding  hydrazino-compound. 

[With  Kleinfeller.] — The  azo-ester  combines  with  dimethyl- 
13 -naphthylamine,  giving  2-dimethylamino-l-a$-dicarbethoxyhydr- 
azinonaphthalene ,  m.  p.  163*5°  ( perchlorate ,  m.  p.  124°),  the  consti¬ 
tution  of  which  follows  from  its  formation  from  2-amino-l-a(3- 
dicarbethoxyhydrazinonaphthalene  by  methylation.  Methyl  azo¬ 
dicarboxylate  and  dimethyl -a-naphthylamine  yield  1  -dimethyl- 
aminoA-v$-dicarbomeihoxyhydrazinonaphthalene ,  m.  p.  154°  ( hydro¬ 
chloride  decomposes  at  100°),  and  methyl  azodicarboxylate  and 
monomethyl- a-naphthylamine  yield  1  -methylamino-^-x^-dicarbo- 
methoxyhydrazinonaphthalene ,  m.  p.  193° ;  both  the  mono-  and 
di-methyl  compounds  are  produced  on  methylation  of  1  -amino- 
4:-oL$-dicarbomethoxyhydrazinonaphthalene ,  m.  p.  203 — 204°,  by 
means  of  methyl  iodide. 

[With  Wack  ermann  .  ] — 2  -  A  min  o- 1  -a  $-dicarbomethoxyhydrazin  o  - 
naphthalene ,  m.  p.  210°,  gives  a  hydrochloride ,  m.  p.  218°,  and  an 
acetyl  derivative,  m.  p.  244°,  and  when  treated  with  piperidine 
yields  a  substance ,  CjjHgONg,  m.  p.  315°.  On  oxidation  with 
hydrogen  peroxide,  it  gives  methyl  3 -hydroxy -<x-naphthatriazole- 
2  :  3 -dicarboxylate,  m.  p.  117°. 

[With  Sorensen.] — \- Amino  A-v$-dicarboxymethylamidohydr- 

azinonaphthalene,  m.  p.  214°,  and  l-aminoA-<x$-dicarboxyethyl- 
amidohydrazinonaphthalene,  m.  p.  213°,  are  obtained  from  a-naph¬ 
thylamine  and  the  appropriate  azodicarboxylamide,  and  can  be 
oxidised  to  a-naphthaquinone.  2-Amino-\-u§-dicarboxymethyl- 
amidohydrazino?iaphthalene>  m.  p.  230°,  is  prepared  from  (3-naph- 
thylamine  and  azodicarboxymethylamide ;  on  treatment  with 
alkali  it  yields  methyl -l-<x-?Laphthiminazolonecarbamide,  m.  p.  220 — 
221°,  and,  on  treatment  with  hydriodic  acid  and  acetic  acid,  gives 
(x-naphthimin oazolone  (1  : 2 -naphthylenecarbamide)i  m.  p.  377°, 
which  was  prepared  also  from  1  : 2-naphthylenediamine  and 
carbonyl  chloride  for  comparison. 

[With  Kleinfeller.] — Azodibenzoyl  unites  with  dimethyl- 
(3-naphthylamine  to  give  an  additive  product,  026H2302X3,  m.  p. 
214 — 215°,  which  forms  both  a  hydrochloride  and  a  potassium 
compound. 

[With  Fuldner.] — An  additive  reaction  takes  place  between 


i.  1196 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ethyl  az o die arboxy late  and  ethyl  (3-aminocrotonate,  but  the  pro¬ 
duct  is  not  crystalline.  On  acid  hydrolysis,  however,  it  gives 
ethyl  a-NW-dicarbethoxyhydrazinoacetoacetate ,  m.  p.  75°.  Ethyl 
$-amino-<x-NW-dicarbomethoxyhydrazinocrotonate  has  m.  p.  140°,  and 
its  hydrolysis  product,  ethyl  ot-WS'-dicarbomethoxyhydrazinoaceio- 
acetate ,  has  m.  p.  113°. 

Ethyl  acetoacetate  reacts  directly  with  ethyl  azodicarboxylate, 
giving  ethyl  a-NN'-dicarbethoxyhydrazinoacetoacetate,  and  acetyl- 
acetone  gives  $-dicarb ethoxy hy dr azinoacetylacetone,  m.  p.  123°,  and 
fi-dicarbomethoxyhydrazinoacetylacetone ,  m.  p.  120°,  on  treatment 
with  the  appropriate  azo-ester.  C.  K.  I. 

Catalytic  Preparation  of  Azobenzene  and  Aniline.  II. 

C.  0.  Henke  and  0.  W.  Brown  ( J .  Physical  Chem .,  1922,  26,  631 — 
638;  cf.  this  vol.,  i,  586). — A  continuation  of  work  previously 
published  on  the  reduction  of  nitrobenzene  in  the  presence  of 
metallic  catalysts.  The  method  of  procedure  is  the  same  as  that 
previously  adopted,  and  in  the  present  work  the  effect  of  using 
thallium  and  gold  as  catalysts  has  been  investigated.  Thallium 
prepared  from  thallic  oxide  at  260°  is  shown  to  be  an  excellent 
catalyst  for  the  reduction  of  nitrobenzene  to  azobenzene.  With  a 
rate  of  flow  of  4T  grams  of  nitrobenzene  per  hour  with  a  13% 
excess  of  hydrogen  a  material  yield  of  90*2%  of  azobenzene  and 
4-3%  of  aniline  is  obtained.  The  activity  of  the  thallium  catalyst 
decreases  very  rapidly  with  use,  and  this  is  probably  caused  by  it 
melting  and  running  together.  Gold  has  a  high  catalytic  activity 
for  producing  aniline  which  decreases  with  use.  With  this  metal 
as  catalyst,  the  yield  of  aniline  at  355°  is  almost  quantitative. 

J.  F.  S. 

The  Reaction  between  Azobenzene  Hydrochloride  and 
Aromatic  Hydrocarbons.  II.  Rudolf  Pummerer,  Josef 
Binapfl,  Karl  Bittner,  and  Karl  Schuegraf  (Ber.,  1922,  55, 
[B],  3095 — 3104). — It  has  been  shown  previously  (this  vol.,  i,  24) 
that  azobenzene  reacts  with  benzene  in  the  presence  of  aluminium 
chloride  and  hydrogen  chloride  to  give  ^-aminodiphenyl  as  main 
product.  The  examination  of  the  change  has  been  extended, 
whereby  it  is  found  that  the  ^-aminophenyl  residue  can  be  con¬ 
veniently  introduced  into  many  aromatic  compounds  by  the  help 
of  azobenzene. 

In  the  previous  communication  (loc.  cit.)>  the  carbonium  formula 
has  been  suggested  tentatively  for  azobenzene  hydrochloride, 

C6H4-NH-N:C6H4<H  Cl.  An  analogy  between  the  compound 

and  triphenylcarbonium  chloride  is  found  in  the  observation  that 
they  yield  dark  brown  solutions  in  phenoL  or  p-cresol,  whereas  only 
a  slight  deepening  of  colour  is  observed  in  other  solvents.  Benzyl- 
ideneaniline  and  benzophenoneanil,  which  are  constitutionally 
closely  related  to  azobenzene,  do  not  show  this  colour  change  with 
phenol  and  hydrogen  chloride ;  they  do  not  act  as  phenylating 
agents  in  the  Friedel-Crafts’  reaction. 

The  reaction  between  azobenzene  hydrochloride  and  toluene  in 
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the  presence  of  aluminium  chloride  is  more  vigorous  than  that 
observed  with  benzene,  so  that  in  order  to  avoid  the  hydrogenating 
action  of  toluene  and  aluminium  chloride  the  temperature  should 
not  be  allowed  to  rise  above  10 — 15°.  The  product  consists  of  a 
mixture  of  the  hydrochlorides  of  4'-  amino-4- methyldiphenyl, 
benzidine,  aniline,  and  possibly  semidine  bases  from  which  the 
former  is  most  conveniently  separated  by  fractional  sublimation 
at  190 — 200° /20  mm.  (the  temperature  being  that  of  the  bath). 
4'-Amino-4-methyl  diphenyl,  C6H4Me*C6H4*NH2,  has  m.  p.  98-5 — 
99°,  in  agreement  with  the  observations  of  Kliegl  and  Huber  (A., 
1920,  i,  835). 

o-Azotoluene  hydrochloride  is  transformed  by  benzene  in  the 
presence  of  aluminium  chloride  into  the  hydrochloride  of  4-amwo-3- 
methyldiphenyl  which  is  isolated  from  the  crude  product  of  the 
reaction  by  fractional  sublimation  in  a  vacuum.  4-4mmo-3- 
methyldiphenyl,  C6H5*C6H3Me*NH2,  is  a  pale  yellow,  viscous  liquid, 
b.  p.  190 — 191°/15  mm.,  which  does  not  solidify  when  placed  in  a 
freezing  mixture.  Its  acetyl  derivative  forms  colourless  crystals, 
m,  p.  165-5°,  whereas  the  benzylidene  compound  crystallises  in  yellow 
leaflets,  m.  p.  108-5°. 

The  action  of  naphthalene  on  azobenzene  hydrochloride  in  the 
presence  of  aluminium  chloride  has  been  examined  in  carbon 
disulphide  solution;  the  yields  of  the  products  and  the  success 
of  the  experiments  depend  greatly  on  the  purity  of  the  reagents. 
The  crude  product  is  a  mixture  of  the  hydrochlorides  of  benzidine 
and  p-oc-naphthylaniline  with  naphthylazobenzene  and  dinaphthyl- 
azobenzene  (the  azo-compounds  have  only  been  examined  quali¬ 
tatively  up  to  the  present).  p-a.-N  aphlhylaniline ,  Ci0H7*C6H4*NH2, 
crystallises  in  colourless  leaflets,  m.  p.  94 — 95° ;  it  yields  a  benzyl¬ 
idene  compound,  pale  yellow  crystals,  m.  p.  164-5°. 

Azobenzene  hydrochloride  and  diphenyl  yield  1-phenylA-p- 
aminophenylbenzene ,  C6H4Ph*C6H4*NH2,  silvery  leaflets,  m.  p.  198° 
(in  an  atmosphere  of  carbon  dioxide).  The  base  yields  solid  yellow 
diazonium  salts  which  are  relatively  very  stable  and  couple  with 
R-salt  with  the  formation  of  a  bluish-red  dye.  The  diazonium 
sulphate  is  deaminated  by  an  alkaline  solution  of  sodium  stannite 
with  the  formation  of  1  :  4-diphenylbenzene,  m.  p.  209°.  H.  W. 

Attempts  to  Prepare  Red  Sulphide  Dyes.  II.  Mercaptan 
Derivatives  of  Azo-dyes.  Edwin  Roy  Watson  and  Sikhi- 
bhushan  Dutt  (T.;  1922,  121,  2414 — 2419). 

Some  Ary  lazogly  ox  alines.  Frank  Lee  Pyman  and  Laur¬ 
ence  Barnett  Timmis  (J.  Soc .  Dyers  and  Col.,  1922,  38, 

269 — 272). — The  arylazoglyoxalines  of  the  type  ^^C'NINR, 

CH  1ST 

where  R  is  an  aryl  group,  formed  by  coupling  glyoxaline  with 
diazonium  salts  in  alkaline  solution,  are  produced  in  widely  varying 
yield  according  to  whether  the  diazonium  compound  contains 
an  ortho -substituent  or  not.  Thus  the  yield  of  2-benzeneazo- 
glyoxaline  is  74%  of  the  theory,  2-p-bromobenzeneazoglyoxaline 
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85%,  2-p-tolueneazoglyoxaline  84%,  2-_p-ethoxybenzeneazoglyox- 
aline  64%,  and  2-p-sulphobenzeneazoglyoxaline  52%,  as  against 
2-o-tolucneazoglyoxaline  26%,  and  2-o-methoxybenzeneazoglyoxal- 
ine  10%.  The  yields  of  2-aminoglyoxaline,  formed  by  reduction 
with  stannous  chloride  of  such  arylazoglyoxalines  as  have  a  para- 
substituent  in  the  benzene  ring  also  vary  widely,  ranging  from 
only  15%  from  2-j9-tolueneazoglyoxaline  to  26%  from  the  p-ethoxy- 
compound,  43%  from  the  p-sulpho- compound,  and  56%  from  the 
^-bromo-compound.  Those  not  containing  a  para-substituent  give 
under  similar  treatment  65 — 75%  yields  of  diaminophenylglyoxal- 
ines.  These  diamines  cannot  be  tetrazotised,  as  the  glyoxaline 
amino-group  does  not  react  normally  with  nitrous  acid.  The 
arylazoglyoxalines  dye  wool  brownish-yellow  shades,  but  the 
colours  are  not  fast.  2-o-M  ethoxy  benzeneazoglyoxaline  forms  orange 
prisms,  m.  p.  161°  (corr.),  which  on  reduction  with  stannous  chloride 
yield  2  : 4' -diaminoA-m-methoxyphenylglyoxaline,  isolated  as  its 
dihydrochloride ,  white  needles,  m.  p.  268°  (corr.,  decomp.).  It  also 
forms  a  picrate,  m.  p.  202°  (corr.),  and  a  sparingly  soluble  sulphate . 
2-p -Ethoxy benzeneazoglyoxaline  forms  brownish-red  plates,  m.  p. 
216°  (corr.).  G.  F.  M. 

The  Triazo-group.  XXII.  Cinnamic  Acid  Chlorohydrin 
and  its  Conversion  into  a-Triazo-p-hydroxy-p-phenylpro- 
pionic  Acid.  Martin  Onslow  Forster  and  William  Bristow 
Saville  (T.,  1922,  121,  2595—2601). 

The  Coagulation  of  Proteins  by  Heat.  W.  W.  Lepeschkin 
(Biochem.  J .,  1922,  16,  678 — 701). — The  coefficient  of  denaturation 
is  equal  to  T5 — 2-5  per  one  degree.  From  the  study  of  the  influence 
of  alkalis  and  acids  on  denaturation,  it  is  concluded  that  denatur¬ 
ation  is  a  weak  hydrolysis  of  protein.  The  denaturation  of  protein 
is  increased  by  the  presence  of  salts — potassium  thiocyanate  has  a 
greater  effect  than  potassium  sulphate  and  potassium  chlorate 
takes  the  middle  position,  that  is,  the  effect  depends  on  the  lyotropic 
properties  of  the  salts.  The  coagulation  of  denaturated  protein 
proceeds  at  a  certain  temperature  considerably  more  rapidly  than 
the  denaturation  at  the  same  temperature  if  the  protein  solution 
contains  a  sufficiently  large  amount  of  salt.  The  temperature 
coefficient  of  coagulation  of  denaturated  albumin  is  greater  than 
that  of  arsenic  trisulphide  or  lecithin,  but  is  nearer  to  that  of  lecithin, 
which  occupies  an  intermediate  position  between  a  suspensoid 
and  an  emulsoid.  Acid  strongly  increases  and  alkali  strongly 
diminishes  the  coagulation  rate  of  denaturated  albumin.  The 
increase,  however,  is  not  proportionate  to  the  concentration  of  the 
hydrogen  or  hydroxyl  ions,  and  is  evidently  due  to  the  formation  of 
acid  and  alkali  compounds  of  the  denaturated  protein.  The  colloidal 
state  of  the  acid  compounds  is  nearer  to  that  of  a  typical  suspensoid, 
whilst  that  of  alkali  compounds  is  nearer  to  that  of  an  emulsoid. 
The  colloidal  state  of  the  acid  compounds  of  denaturated  albumin 
is  not  identical  with  that  of  the  denaturated  acid  compounds  of 
native  albumin  formed  in  the  presence  of  the  same  concentration 
of  acid.  The  coagulation  velocity  of  denaturated  albumin  formed 
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in  the  presence  of  potassium  chloride  is  greater  than  the  coagulation 
velocity  of  denaturated  albumin  formed  when  the  salt  is  not  present. 
Serum -albumin  and  egg -albumin  are  altered  after  prolonged  dialysis 
in  such  a  manner  that  after  denaturation  they  show  a  greater  sus¬ 
ceptibility  to  salts  than  before.  This  is  not  in  agreement  with  the 
observations  of  Pauli  and  Handovsky.  The  action  of  the  kations 
on  the  velocity  of  coagulation  of  denaturated  albumin  is  not  pro¬ 
portional  to  their  valency;  tervalent  kations  produce  an  acceler¬ 
ation  which  is  almost  the  same  as  that  produced  by  univalent 
ions,  and  consequently  the  coagulation  of  denaturated  albumin 
cannot  be  regarded  simply  as  a  process  of  electrical  discharge  of 
protein  particles  by  the  ions,  but  must  be  held  also  to  be  a  chemical 
phenomenon.  S.  S.  Z. 

Adsorption  oi  Proteins,  Ferments,  Toxins,  and  Sera  by 
Aluminium  Hydroxide.  M.  A.  Rakusin  {Z.  Immunit .,  1922, 
34,  155 — 193;  from  Chem.  Zentr.,  1922,  iii,  644). — Albumin  in 
egg-white  solution  is  separated  into  two  components  by  anhydrous 
aluminium  hydroxide.  The  two  components  differ  in  optical 
rotatory  power.  Casein  is  adsorbed  without  separation.  Chondrin 
is  separated  from  chondroitin-sulphuric  acid  which  remains  in 
solution  whilst  the  colloidal  chondrin  residue  is  irreversibly  adsorbed. 
Pepsin,  trypsin,  and  pancreatin  are  partly  adsorbed.  Papain  in 
aqueous  solution  is  not  absorbed.  Diastase  is  decomposed.  Koch 
tuberculin  and  Denys  tuberculin  may  be  distinguished  through 
their  adsorption  by  aluminium  hydroxide.  Pohl  spermin,  diphtheria 
antitoxin,  and  pepsin-fibrin  peptone  all  undergo  separation  into 
simpler  components  on  treatment  with  aluminium  hydroxide. 

G.  W.  R. 

The  Nitrogen  Distribution  in  Bence  Jones's  Protein.  A 
New  Colorimetric  Method  for  the  Estimation  of  Tryptophan 
in  Protein.  Ery  Luscher  (Biochem.  J .,  1922,  16,  556 — 563). — • 
Bence  Jones’s  protein  differs  from  all  the  proteins  analysed  up  to 
the  present  time,  not  only  in  its  physical  behaviour,  but  also  in 
its  nitrogen  distribution  as  determined  by  Van  Slyke’s  method. 
There  is,  however,  some  evidence  that  the  same  protein  appears 
in  the  urine  in  all  cases  of  Bence  Jones’s  proteinuria. 

The  author  proposes  to  use  benzaldehyde  instead  of  form¬ 
aldehyde  in  Eiirth’s  and  Sieben’s  colorimetric  method  for  the 
estimation  of  tryptophan  (A.,  1921,  ii,  71).  S.  S.  Z. 

The  Content  of  the  Proteins  of  the  Lens  in  Histidine, 
Arginine,  and  Lysine.  A.  Jess  (Z.  physiol .  Chem.,  1922,  122, 
160 — 165). — The  three  proteins  in  the  lens,  a-crystallin,  {3-crystallin, 
and  albumoid  contain,  respectively,  3-8%,  2-6%,  and  2*7%  of 
histidine,  8*0%,  7*5%,  and  10*3%  of  arginine,  and  3*7%,  4*6%, 
and  3*8%  of  arginine.  W.  O.  K. 

The  Physical  Chemistry  of  Haemoglobin  in  Blood.  W.  E.  L. 

Brown  and  A.  V.  Hill  {Arch.  Neerland.  physiol.,  1922,  7,  174 — 
178). — It  has  been  suggested  that  haemoglobin  is  polymerised  by 
salts,  and  that  it  combines  with  oxygen  according  to  the  equation 
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Hbn+n02tL.(Hb02)w.  This  view  is  supported  by  measurements 
of  the  heat  of  reaction  of  haemoglobin  with  oxygen.  W.  0.  K. 

Nucleic  Acid-Protein  Compounds.  H.  Steudel  and  E. 
Peiser  ( Z .  physiol.  Chem .,  1922,  122,  298 — 306). — In  order  to  eluci¬ 
date  the  structure  of  nucleoproteins,  presumably  salts  of  nucleic 
acid  and  protein,  salts  of  this  type  have  been  prepared  from  clupein 
and  guanylic  acid,  from  clupein  and  yeast-nucleic  acid,  and  from 
clupein  and  eosin,  and  their  content  in  phosphorus  and  in  nitrogen 
has  been  determined.  W.  0.  K. 

The  Diastatic  Action  of  Albumoses  and  Amino-acids. 

W.  Biedermann  (Arch.  Neerland.  physiol.,  1922,  7,  151 — 156). — 
If  blood- fibrin  is  heated  with  water  in  a  sealed  tube  at  160 — 170°, 
the  resulting  solution  after  filtration  shows  a  definite  diastatic 
action  on  starch.  This  does  not  take  place  in  the  absence  of 
oxygen  or  of  sodium  chloride.  Certain  amino-acids,  for  example, 
glycine  and  leucine,  have  a  similar  action,  and  with  these,  too, 
the  presence  of  oxygen  and  of  salt  ions  is  necessary.  W.  0.  K. 

Invertase.  III.  Richard  Willstatter,  Johanna  Graser, 
and  Richard  Kuhn  (Z.  physiol .  Chem.,  1922,  123,  1 — 78;  cf.  A., 
1921,  i,  823;  this  vol.,  i,  598). — Preparations  of  autolysed  yeast 
change  with  age  in  such  a  way  that  the  invertase  becomes  practically 
completely  preeipitable  by  lead  acetate.  This,  in  combination 
with  the  methods  previously  used  (loc.  cit.) — particularly  adsorp¬ 
tion  with  aluminium  hydroxide  and  dialysis — gives  a  means  of 
obtaining  extremely  active  invertase  preparations.  The  precipi¬ 
tation  by  lead  acetate  is  affected  also  by  other  factors  such  as 
incidental  substances  present  in  the  invertase  solution,  particularly 
phosphates.  The  phosphorous  content  of  these  very  highly  active 
invertase  preparations  is  very  low. 

The  activity  of  invertase  appears  to  be  independent  of  the  other 
compounds  which  accompany  it,  and  also  independent  of  the  state 
of  aggregation.  Incidental  impurities  are,  however,  important  in 
this  respect,  that  the  very  pure  preparations  are  much  less  stable. 
They  can  be  protected  by  the  addition  of,  for  example,  calcium 
chloride  or  yeast-gum. 

Purified  invertase  has  an  optimum  activity  at  Pn  4-6.  Experi¬ 
ments  carried  out  on  the  kinetics  of  the  reaction  indicate  that  it  is 
unimolecular.  W.  O.  K. 

The  Phosphorus  Content  of  Purified  Saccharase  Prepar¬ 
ations.  H.  von  Euler  and  O.  Svanberg  (Arkiv  Kem.  min. 
GeoL,  1922,  8,  No.  12,  1—13). — By  estimating  the  concentration 
of  silver  ions  electrometrieally,  the  dissociation  constants  of  the 
silver  salts  of  the  following  acids  have  been  determined :  cysteine, 
0*89  XlO-6;  combined  nucleic  acid,  0-28  Xl0“7;  guanylic  acid, 
4-2  X 10"6 ;  inosic  acid,  9*3  X  10-5 ;  adenylic  acid,  1*85  X  10-3 ; 
guanosine,  1  X  10-4 ;  adenosine,  5*0  X  10~3 ;  caffeine,  4-9  X  10~2 ; 
guanine,  about  10"4 ;  uric  acid,  about  10“4.  These  may  be  compared 
with  the  value  of  0-87  X  10“6  obtained  for  a  highly  purified  saccharase. 
It  is  probable  that  the  presence  in  the  saccharase  molecule  of 
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components  of  the  nature  of  nucleic  acids  may  explain  the  poisoning 
of  the  enzyme  by  silver  salts,  as  these  acids  have  a  strong  affinity 
for  silver  ions. 

Purified  saccharase  solutions  after  exhaustive  dialysis  leave  an 
ash  which  can  be  completely  accounted  for  by  the  phosphoric  acid 
present,  indicating  the  absence  of  any  corresponding  metal  as  base. 

W.  O.  K. 


Enzyme  Chemistry.  Hans  von  Euler  and  Karl  Myrback 
(Arhiv  Kem.  Min .  GeoL,  1922,  8,  No.  17,  1 — 15). — By  acting  on  a 
purified  saccharase  solution  with  Bacillus  macerans ,  or  with  the 
digestive  enzyme  from  Helix  pomatia,  and  then  dialysing,  the 
authors  have  obtained  a  preparation  of  only  slightly  diminished 
activity,  but  with  a  much  smaller  dry  residue.  The  activity  of  the 
material  left  behind  was  therefore  much  increased.  The  enzyme 
from  Aspergillus  oryzce  and  also  Taka  diastase  gave  similar  results. 

In  presence  of  phenol,  dextrose  is  more  easily  esterified  by 
phosphate  under  the  influence  of  yeast  than  is  maltose.  In  the 
presence  of  toluene,  the  initial  fermentation  of  dextrose  and  maltose 
is  inhibited  much  more  than  that  of  saccharose.  W.  0.  K. 

Reductases.  I.  Some  Conditions  of  the  Activity  of  Starch 
Reductase.  I.  A.  Smorodincev  (Z.  physiol.  Chem.,  1922,  123, 
130 — 144). — Estimations  made  of  the  amount  of  nitrite  produced 
from  nitrate  by  an  extract  of  potatoes  in  presence  of  acetaldehyde 
indicate  an  increase  in  the  reaction  with  increase  of  the  amount 
of  ferment  used,  but  not  nearly  so  marked  an  increase  with  increas¬ 
ing  amount  of  aldehyde.  Neither  formaldehyde  nor  vanillin  is 
so  efficient  as  acetaldehyde.  With  acetaldehyde,  the  reaction 
ceases  after  thirty  to  sixty  minutes.  Atmospheric  oxygen  does 
not  appear  to  be  harmful,  and  very  dilute  acid  is  favourable, 
although  greater  concentrations  markedly  retard  the  reaction. 

W.  O.  K. 

Synthesis  of  Aromatic  Arsinic  Acids.  Heinrich  Bart 
(Annaleny  1922,  429,  55 — 103). — The  method  of  preparing  aryl- 
arsinic  acids  by  the  interaction  of  aromatic  diazonium  solutions 
with  acid  or  alkaline  arsenite  solutions,  which  has  been  widely 
used  of  recent  years,  was  nevertheless  originated  by  the  author 
(D.R.-P.  250264). 

Details  are  given  for  the  preparation  of  a  number  of  arylarsinic 
acids  certain  of  which  are  new  :  phenylarsinic  acid,  o-tolylarsinic 
acid,  m-tolylarsinic  acid,  p-tolylarsinic  acid,  p-ethoxyphenylarsinic 
acid,  p-acetylaminophenylarsinic  acid,  o -chlorophenylarsinic  acid , 
needles,  m.  p.  181°,  m -chlorophenylarsinic  acid ,  m.  p.  175°,  p-chloro- 
phenylarsinie  acid,  o-carboxyphenylarsinic  acid,  m-carboxy phenyl¬ 
arsinic  acid ,  needles  which  lose  water  at  250°,  p-carboxyphenyl- 
arsinic  acid,  p-phenylenediarsinic  acid,  o -hydroxy phenylarsinic  acid , 
m.  p.  191°,  p-hydroxyphenylarsinic  acid,  o -nitrophenylarsinic  acid , 
needles,  m.  p.  233°,  m-nitrophenylarsinic  acid ,  needles,  m.  p.  about 
200°,  p-nitrophenylarsinic  acid ,  m.  p.  above  300°  (decomp.),  op-di- 
nitrophenylarsinic  acid,  5-nitro-2-hydroxyphenylarsinic  acid ,  decomp. 
vol.  cxxii.  i,  it 
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250°,  o-nitro-p-hydroxyphenylarsinic  acid ,  m.  p.  228°,  and  m-nitro- 
p-hydroxyphenylarsinie  acid. 

Diphenylarsinic  acid ,  m.  p.  178°,  is  obtained  from  benzene  - 
diazonium  chloride  and  phenylarsine  oxide.  p-N  itrophenylarsenious 
acid  is  obtained  by  reduction  of  p-nitrophenylarsinic  acid ;  on 
treatment  with  a  diazo-solution  prepared  from  p-nitroaniline  it 
yields  di-p-nitrophenylarsinic  acid ,  m.  p.  278°.  C.  K.  I. 

Synthesis  of  Aromatic  Arsinic  Acids  by  the  Interaction 
of  tsoDiazo-compounds  with  the  Arsenite-ion.  Heinrich 
Bart  ( Annalen ,  1922,  429,  103 — 113). — The  same  end-product  is 
obtained  if  in  the  general  reaction  referred  to  in  the  preceding 
abstract  the  diazonium  solution  is  replaced  by  alkaline  i'sodiazotates. 
Details  are  given  for  the  preparation  by  this  method  of  the  follow¬ 
ing  substances  :  o-nitrophenylarsinic  acid,  ra-nitrophenylarsinic 
acid,  p-nitrophenylarsinic  acid,  phenylarsinic  acid,  o-carboxy- 
phenylarsinic  acid,  and  p-carboxyphenylarsinic  acid.  C.  K.  I. 

Two  New  Syntheses  of  mm'-Diamino-pp'-dihydroxyarseno- 
benzene  (Salvarsan  Base).  Heinrich  Bart  ( Annalen ,  1922, 
429, 113—122). — The  first  synthesis  consists  in  converting  3 -amino- 6- 
hydroxyazobenzene  into  i-hydroxy-3-benzeneazophenylarsinic  acid 
(cf.  preceding  abstracts)  which  on  reduction  yields  the  required 
substance  and  two  molecules  of  aniline. 

The  starting  point  of  the  second  synthesis  is  p-nitro-o-amino- 
phenol,  which  is  condensed  with  ethyl  chloroformate  and  the 
urethane ,  m.  p.  208°,  reduced  to  give  p-amino-o-carbethoxyamino - 
phenol.  The  latter  is  readily  converted  into  m-carbethoxyamino-p - 
hydroxyphenylarsinic  acid ,  m.  p.  200°,  which  on  reduction  gives  the 
urethane  of  the  required  base.  C.  K.  I. 

The  Colloidal  Properties  of  Arsphenamine  [Salvarsan] 
and  Allied  Products.  George  W.  Baiziss  and  Joseph  L.  Gavron 
(J.  Pharm.  Expt.  Ther .,  1922,  20,  163 — 179). — Experiments  on  the 
dialysis  of  3  :  3'-diamino-4  :  4'-dihydroxyarsenobenzene  hydro¬ 
chloride  (salvarsan)  through  a  parchment  membrane  indicate  that 
the  solution  in  water  is  of  a  colloidal  nature  as  it  diffuses  through 
the  membrane  but  slightly,  whilst  in  methyl- alcoholic  solution  it 
diffuses  more  readily.  The  disodium  salt  diffuses  about  four  times 
as  quickly  as  the  hydrochloride.  By  dialysing  silver  sodium 
salvarsan,  it  is  found  that  the  arsenic  diffuses  to  the  extent  of 
about  26%  in  thirty-six  hours,  whilst  the  silver  remains  completely 
behind.  Similar  results  have  been  found  with  gold  sodium  sal¬ 
varsan.  This  is  taken  to  indicate  that  in  these  compounds  the 
silver  or  gold  is  probably  in  a  colloidal  form  and  not  chemically 
combined  with  the  arsenic  organic  compound.  W.  O.  K. 

The  Sulphur  Content  of  Arsphenamine  [Salvarsan]  and  its 
Relation  to  the  Mode  of  Synthesis  and  Toxicity.  III. 

Walter  G.  Christiansen  (J.  Amer.  Chem .  Soc .,  1922,  44,  2334 — 
2342;  cf.  A.,  1921,  i,  370;  this  vol.,  i,  186,  601 ;  Fargher  and 
Pyman,  T.,  1920,  117,  370). — It  is  shown  that  in  reducing  3-nitro- 
4-hydroxyphenylarsinic  acid  to  salvarsan  the  formation  of  relatively 
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toxic  products  with  a  high  sulphur  content  is  not  due  to  impurities 
in  the  commercial  sodium  hyposulphite.  The  salvarsan  base  is 
fairly  uniform  in  regard  to  toxicity  and  sulphur  content  irre¬ 
spective  of  the  period  of  formation  during  the  reduction.  Amino- 
hydroxyarseno -compounds  in  general  contain  the  fewest  sulphur 
atoms  when  prepared  from  the  amino-acids.  Fixation  of  the 
hydroxyl  hydrogen  atom  in  the  nitrohydroxyarsinic  acids  tends 
to  make  the  hyposulphite  reduction  abnormal,  and  the  products, 
when  they  can  be  isolated,  contain  more  sulphur  than  analogous 
substances  prepared  without  fixation  of  this  hydrogen  atom.  The 
hydroxyl  hydrogen  ortho  to  the  nitro- group  seems  to  play  an 
important  role  in  the  formation  of  arseno- compounds  of  the  type 
under  consideration.  The  sulphonic  acid  group  found  in  certain 
samples  of  arsphenamine  probably  enters  the  ring  by  way  of  the 
nitrogen  atom  with  the  intermediate  formation  of  a  sulphamic 
acid. 

Compounds  described  are :  3 -nitro  A-methoxy phenylarsinic  acid ; 
3-nitroA-hydroxy-o-methylphenylarsinic  acid ;  4 -methoxy-5-methyl- 

phenylarsinic  acid  and  its  3 -nitro- derivative ;  3-nitroA-carbomethoxy- 
phenylarsinic  acid ;  3-nitroA  :  6 -dimethoxy phenylarsinic  acid ;  3- 

acetylaminoA-methoxyphenylarsinic  acid ;  3  :  3' -diaminoA  :  4:' -di¬ 

methoxy  ar  6  enobenzene  dihydrochloride ;  3  :  3' -diaminoA  :  4 '-dihydr- 
oxy-5  :  5' -dimethylarsenobenzene  dihydrochloride ;  and  3  :  3' -diamino- 
4  :  4'  :  6  :  6' -tetramethoxyarsenobenzene  dihydrochloride .  W.  G. 

Aromatic  Antimony  Compounds.  Hans  Schmidt  ( Annalen , 
1922,  429,  123 — *152). — VI.  New  Reciprocal  Interconversions  of 
Mono-,  Di -,  and  Tri-arylantimony  Compounds. — The  examples  given 
in  this  paper  show  that  it  is  possible  to  realise  the  reciprocal 
intercon version,  in  the  sense  of  the  formulae  following,  of  mono-, 
di-,  and  tri-aryl  derivatives  of  tervalent  antimony. 

ArSbX2  Ar2SbX  ~Ar3Sb 

- ^ 

p  -  A  cetyla  minophenyldichlorostibine  hydrochloride , 

NHAc-C6H4-SbCl2,HCl,H20, 

is  obtained  as  colourless  crystals,  sintering  at  125°,  by  reducing 
_p-acetylaminophenylantimonious  acid  with  stannous  chloride.  It 
decomposes  on  keeping,  but  free  p -acetylaminophenyldichlorostibine, 
which  is  obtained  from  it  by  rubbing  with  methyl  alcohol,  is  quite 
stable,  forming  colourless  crystals,  m.  p.  200°.  This  substance  on 
treatment  with  ammonia  yields  p -acetylaminophenylstibinous  oxide , 
NHAcC6H4,Sb0,H20,  sinters  at  180°,  which  on  boiling  with 
methyl  alcohol  is  converted  into  tri-p-acetylaminophenylstibine. 
This  crystallises  from  methyl  alcohol  as  needles,  with  0’5H20, 
sintering  at  205°,  m.  p.  270°,  from  acetone  in  an  anhydrous  form, 
m.  p.  268°,  and  from  aqueous  acetone  in  a  form  containing  (2/3)H20, 
which  sinters  at  225°.  On  oxidation  with  hydrogen  peroxide  it 
yields  tri-p-acetylarriinophenystibine  oxide  hydrate , 

(NHAc*C6H4)3Sb0,4H20, 


m.  p.  200°. 
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Tri-p-acetylaminotriphenylstibine,  on  treatment  with  methyl 
alcoholic  hydrogen  chloride,  passes  into  di-p-acetylaminophenyl - 
chlorostibine  hydrochloride ,  m.  p.  135°,  which  yields  di-p-acetyl- 
aminophenylhydroxystibine ,  (NHAc-C6H4)2Sb'OH,l  *5H20,  m.  p. 
about  130°,  on  treatment  with  methyl-alcoholic  sodium  hydroxide. 
Any  of  these  compounds  on  oxidation  with  hydrogen  peroxide 
under  appropriate  conditions  gives  di-p-acetylaminophenylstibinic 
acid,  (NHAc*C6H4)2»Sb(>0H,3H20,  which  sinters  and  turns  brown 
at  235°. 

Diphenylacetoxystibine ,  needles,  in.  p.  132°,  is  produced  from 
triphenylstibine  when  the  latter  is  heated  with  methyl  alcoholic: 
hydrochloric  acid  and  the  product  obtained  after  making  alkaline1 
is  crystallised  from  acetic  acid.  Triphenylstibine  diacetate, 
Ph3Sb(OAc)2,  m.  p.  215°,  is  formed  when  triphenylstibine  is 
oxidised  in  acetone  solution  with  hydrogen  peroxide  and  the 
product  treated  with  acetic  acid. 

Derivatives  of  diphenylhydroxystibine  readily  pass  on  treatment 
with  such  reagents  as  formic,  acetic,  and  hydrochloric  acids  into 
derivatives  of  phenyldihydroxystibine. 

VII.  p- Amino-,  p-Hydroxy -,  and p- Ethoxy -phenylantimonious  Acids. 
— p -Aminophenylstibinic  acid ,  3NH2*C6H4*Sb0(0H)2,4H20,  is  ob¬ 
tained  by  hydrolysis  of  p-acetylaminostibinic  acid,  and  on  treatment 
with  hydrochloric  acid  gives  p -aminophenyltetrachloroslibine  hydro¬ 
chloride ,  NH3ChC6H4*SbCl4,T5H20,  m.  p.  155°  (decomp.).  p-Hydr- 
oxyphenylstibinic  acid ,  30H#C6H4*Sb0(0H)2,6H20,  is  prepared  from 
the  amino-compound  by  the  diazo-reaction,  and  gives  a  char¬ 
acteristic  pyridine  double  salt,  m.  p.  176°.  p  -  Ethoxy phenylstibinic 
acid ,  30Et*C6H4*Sb0(0H)2,2H20,  is  obtained  by  the  diazo-reaction 
from  p-phenetidine ;  it  forms  a  colourless  powder  which  turns  dark 
but  does  not  melt  at  270°. 

VIII.  mm'-  Diamino  -  pp'  -  dihydroxystibiobenzene.  — —  ra-Nitro-  p- 
hydroxyphenylstibinic  acid  on  reduction  by  stannous  chloride 
gives  m-amino-p-hydroxyphenyldichlorostibine  hydrochloride ,  m.  p. 
165—170°,  which  on  further  reduction  with  hypophosphite  yields 
mm' -diamino-pp' -dihydroxystibiobenzene, 

OH-C6H3(NH2)-Sb:Sb-C6H3(NH2)*OH. 

C.  K.  I. 

Organo-metallic  Compounds.  III.  The  Mechanism  of 
the  Wurtz-Fittig  Synthesis.  Hans  Heinrich  Schlubach  and 
Eduard  C.  Goes  (Ber.y  1922,  55,  [J5],  2889-^-2902;  cf.  A.,  1920,  i, 
19). — The  extension  of  the  observations  of  the  action  of  carbon 
monoxide  on  sodium  alkyls  (Schlubach,  loc.  cit.)  to  the  Wurtz- 
Eittig  synthesis  leads  the  authors  to  the  following,  general  con¬ 
ception  of  the  course  of  the  latter  change.  The  primary  phase 
consists  in  the  transformation  of  alkyl  haloid  into  the  corresponding 
radicle  :  R-Hal-f  Na  — >  R~  +NaHal.  In  the  second  phase,  the 
radicle  may  combine  with  sodium  to  yield  the  sodium  alkyl,  RNa, 
may  become  polymerised  to  the  saturated  hydrocarbon,  R*R,  or, 
if  a  hydrogen  atom  is  readily  displaced,  may  become  transformed 
into  R_h  and  R+H.  In  the  third  phase,  the  sodium  alkyl 
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may  react  with  alkyl  haloid  to  give  a  saturated  hydrocarbon, 
RNa+RHal  — >  R*R+NaHal,  or  the  transformation  to  R_H  and 
R  hH,  may  again  occur.  In  the  aliphatic  series  from  ethyl 
upwards,  the  last  is  the  main  change.  With  methyl,  on  the 
other  hand,  this  change  is  not  observed,  the  main  result  being 
the  union  of  the  alkyl  radicles  with  production  of  ethane. 
With  increasing  length  of  the  aliphatic  hydrocarbon  chain,  the 
transformation  becomes  less  marked  and  the  union  of  the  radicles 
more  pronounced,  so  that  (with  cetyl  bromide,  for  example)  good 
yields  of  saturated  hydrocarbons  are  ultimately  obtained.  In  the 
aromatic  series,  the  formation  of  sodium  aryls  takes  place  smoothly ; 
the  slight  reactivity  of  aromatically  combined  halogen  makes  the 
further  production  of  compounds,  R*R,  difficult,  whereas  it  is  easy 
with  aliphatic  haloids.  Complications  of  the  reaction  which  are 
due  to  the  solvent  can  also  arise.  Thus  sodium  ethyl  reacts  with 
diethyl  ether  to  yield  ethylene  and  ethane  in  accordance  with  the 
equation  EtD*Et+NaEt=NaOEt+C2H4+C2H6.  With  benzene 
and  its  homologues,  a  reaction  can  also  occur  :  R’Na+R'H^R’H-f- 
R'Na  (cf.  Schorigin,  A.,  1910,  i,  547). 

The  characteristic  phenomena  on  which  the  hypothesis  of  the 
pre-existence  of  free  radicles  is  based  are  found,  not  only  with 
sodium  alkyls,  but  also  with  many  organ ometallic  compounds. 
The  reducing  properties  of  the  organometallic  derivatives  of  zinc 
and  magnesium  are  well  known,  and  Spath  (A.,  1914,  i,  1)  has 
observed  that  the  same  anomalous  products  are  obtained  when 
alkyl  haloids  react  with  Grignard’s  reagents  and  with  sodium 
alkyls.  It  therefore  appears  probable  that  free  radicles  are  also 
formed  in  this  case;  Hess’s  recent  assumption  of  the  existence  of 
magnesium  hydrogen  haloids  (A.,  1921,  i,  777)  appears  to  be 
unnecessary. 

Blue  products  are  invariably  produced  during  the  course  of  a 
Wurtz-Fittig  synthesis.  These  have  been  considered  by  Schorigin 
(A.,  1908,  i,  866)  to  be  entirely  inorganic.  With  this  view  the 
authors  concur,  since  examination  of  the  product  from  benzyl 
chloride  and  sodium  shows  it  to  be  discoloured  sodium  chloride. 

When  bromobenzene  is  added  gradually  to  sodium  beneath  dry 
benzene  in  an  atmosphere  of  carbon  monoxide,  absorption  of  the  gas 
begins  after  about  two  hours  and  is  complete  within  about  eight 
days.  The  products  are  benzoic  acid,  diphenyl,  benzophenone,  and 
triphenylcarbinol.  Ethyl  bromide,  sodium,  and  carbon  monoxide 
in  the  presence  of  ethyl  ether  give  ethylene,  diethyl  ketone,  and 
triethylcarbinol . 

The  hope  of  isolating  the  cetyl  radicle  has  led  the  authors  to 
study  the  action  of  sodium  on  cetyl  bromide  in  the  presence  of  a 
little  ether;  carbon  monoxide  is  not  absorbed  during  the  change, 
and  the  crystals  of  metallic  lustre  which  separate  do  not  yield 
any  organic  substance  when  treated  with  water.  At  a  somewhat 
higher  temperature,  dicetyl,  m.  p.  70-5°,  is  obtained  in  88%  yield. 

Definite  evidence  of  the  transitory  existence  of  sodium  alkyls 
in  the  Wurtz-Fittig  synthesis  is  found  in  the  observation  that 
benzyl  chloride  and  sodium  give  an  immediate  wine-red  coloration 

tt* 


i.  1206 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


(benzyl  sodium  in  contrast  to  the  other  alkyl  sodium  compounds 
is  red  in  colour)  which  gradually  passes  to  the  customary  dark 
blue* 

A  mixture  of  equivalent  quantities  of  ethyl  bromide  and  bromo- 
benzene  is  converted  by  sodium  in  an  atmosphere  of  carbon  mon¬ 
oxide  into  benzoic  acid,  benzophenone,  and  triphenylcarbinol ;  it 
thus  appears  that  under  similar  conditions  sodium  phenyl  is  pro¬ 
duced  more  readily  than  sodium  ethyl,  and  that  unchanged  ethyl 
bromide  reacts  more  readily  than  bromobenzene  with  sodium 
phenyl.  In  the  main,  the  change  occurs  through  the  phases  : 
PhBr+2Na  — >  PhNa+NaBr  and  PhNa-f-EtBr — >  Ph’Et-f-NaBr. 

The  tendency  of  the  radicles  to  saturate  their  free  valency  is 
evidenced  not  only  by  polymerisation,  but  also  by  loss  of  hydrogen ; 
as  a  general  rule,  a  second  radicle  plays  the  part  of  acceptor  (for 
example,  2C2H5  — >  C2H4+C2H6),  but  this  role  may  also  be  played 
by  a  readily  oxidisable  material.  Thus  sodium  ethyl  and  benz- 
aldehyde,  when  heated  in  the  presence  of  toluene,  give  ethylene, 
benzyl  alcohol,  and  phenylethylcarbinol  (cf .  also  Sch origin,  A.,  1908, 
i,  881).  H.  W. 

The  Preparation  and  Properties  of  Organic  Stanno-  and 
Stanni-chlorides.  V.  The  Salts  of  certain  Special  Bases. 

J.  G.  F.  Deuce  (Chem.  News,  1922,  125,  265 — 267 ;  cf.  this  vol., 
i,  639). — Hydroxylamine  stannichloride ,  (NH2*OH)2,H2SnCl6,  forms 
a  microcn^stalline  deposit  from  dilute  hydrochloric  acid,  soluble  in 
cold  water,  but  hydrolysed  in  the  hot.  o-Aminoquinoline  stanno - 
chloride ,  C9H8N2,H2SnCl4,  forms  pale  yellow  prisms,  m.  p.  160° ; 
5-aminoquinoline  stannichloride ,  C9H8N2,H2SnCl6,  forms  orange 
crystals,  m.  p.  242° ;  these  give  cloudy  solutions  in  water.  %-Amino- 
2-melhylquinoline  stannochloride ,  C10H10N2,H2SnC]4,  forms  felted 
masses  of  deliquescent,  white  crystals  giving  a  clear  solution  in 
cold  water;  it  decomposes  at  180°.  6-Amino-2-methylquinoline 
stannichloride ,  C10H10N2,H2SnCl6,  forms  nacreous  plates,  m.  p.  224 — 
228°  (decomp.),  soluble  in  cold  water  to  a  clear  solution  which 
slowly  deposits  hydrated  stannic  oxide,  iso  Quinoline  stanni¬ 
chloride,  (C9H7N)2,H2SnCl6,  forms  almost  colourless,  prismatic 
crystals,  m.  p.  265°,  soluble  in  cold  but  hydrolysed  by  hot  water. 

E.  H.  B. 
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Physiological  Chemistry. 


Influence  of  Hydrogen  Sulphide  on  Respiration.  H.  W. 

Haggard  and  Y.  Henderson  ( Amer .  J.  Physiol 1922,  61,  289 — 
297). — An  atmosphere  containing  0-05%  of  hydrogen  sulphide 
causes  the  death,  from  lung  oedema,  of  dogs  only  after  many  hours’ 
continued  breathing,  whereas  a  concentration  of  0-1%  causes 
death  in  fifteen  to  twenty  minutes.  Estimations  of  the  carbon 
dioxide  and  oxygen  content  of  the  blood  and  its  carbon  dioxide 
combining  power  indicate  that  hydrogen  sulphide  in  sufficient 
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amount  stimulates  the  respiration  through  an  action  on  the  vagi. 
As  a  result,  carbon  dioxide  is  removed  from  the  blood  and  the 
hydrogen-ion  concentration  of  the  blood  lowered  until  alkalosis 
of  sufficient  degree  is  produced,  when  the  stimulating  action  of  the 
hydrogen  sulphide  is  counteracted  and  an  apnoea  follows,  before 
and  during  which  the  hydrogen  sulphide  of  the  blood  is  oxidised. 
Small  amounts  of  hydrogen  sulphide  are  generally  without  per¬ 
ceptible  effect  on  the  respiratory  centre,  whereas  larger  amounts 
paralyse  respiration.  Chemical  Abstracts. 

Relation  between  Changes  of  Temperature  and  Consump¬ 
tion  of  Oxygen  by  Cold-blooded  Animals.  M.  N.  J.  Dirken 
(Arch.  Neerland.  'physiol .,  1922,  7,  126 — >131). —Measurements  of 
the  oxygen  consumption  of  cockroaches  (Periplaneta  americana) 
show  an  increase  with  rise  of  temperature,  the  temperature  coefficient 
being  4*3  between  10°  and  20°  and  1*7  between  20°  and  30°. 

W.  O.  K. 

Gas  and  Electrolyte  Equilibria  in  Blood.  I.  Technique 
for  Collection  and  Analysis  of  Blood,  and  for  its  Saturation 
with  Gas  Mixtures  of  Known  Composition.  J.  H.  Austin, 
G.  E.  Cullen,  A.  B.  Hastings,  F.  C.  McLean,  J.  P.  Peters,  and 
D.  D.  Van  Slyke  (J.  Biol .  Chem.,  1922,  54,  121— 147).— The 
authors  describe  a  technique  for  the  preliminary  treatment  of 
blood  by  means  of  which  it  is  hoped,  in  conj  unction  with  analytical 
methods  previously  described  (V'an  Slyke  and  Stadie,  this  vol., 
ii,  78),  to  obtain  accurate  quantitative  data  concerning  the  various 
reactions  involved  (cf.  Henderson,  A.,  1921,  i,  473)  in  the  respiratory 
changes  in  blood.  The  main  features  of  the  technique  are  two 
methods  for  saturating  the  blood  with  gas  mixtures  whereby 
changes  in  the  gaseous  equilibrium,  due  to  the  changes  in  pressure 
and  temperature  which  result  when  the  tonometer  is  removed  from 
the  bath,  may  be  avoided.  In  the  first  method,  the  tonometer 
consists  of  two  chambers  connected  by  means  of  a  rubber  tube. 
When  saturation  is  complete,  the  blood  is  run  into  the  smaller 
chamber,  the  rubber  connexion  is  closed  at  two  points  by  means 
of  clamps,  and  the  chambers  are  then  separated  by  cutting  the 
rubber  at  a  point  between  the  two  clamps.  Before  removing  the 
smaller  chamber  from  the  bath,  the  gases  are  displaced  from  it  by 
mercury  from  a  levelling  bulb.  In  the  second  method,  analysis 
of  the  gas  phase  is  avoided  by  calculating  the  amount  of  carbon 
dioxide  and  oxygen  taken  from  it  by  the  blood  during  saturation. 
The  whole  technique,  from  the  drawing  of  the  blood  to  the  analysis 
of  the  blood  gases,  is  described  in  detail  in  the  original,  and  a 
diagram  is  provided  illustrating  the  apparatus  employed.  Equations 
necessary  for  the  calculations  involved  are  also  developed.  E.  S. 

Gas  and  Electrolyte  Equilibria  in  Blood.  II.  The 
Reversibility  of  the  Effects  of  Changes  in  Carbon  Dioxide  and 
Oxygen  Tensions  on  the  Carbon  Dioxide  Content  of  De- 
fibrinated  Horse  Blood.  John  P.  Peters,  Glenn  E.  Cullen, 
and  J.  Harold  Austin  ( J .  Biol.  Chem.,  1922,  54,  149 — 152). — No 
irreversible  changes  in  the  carbon  dioxide  capacity  of  defibrinated 
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horse  blood  are  produced  by  reducing  the  carbon  dioxide  or  oxygen 
tension  to  15  mm.  The  reduction  of  the  carbon  dioxide  capacity 
of  dog’s  blood  by  similar  treatment  is  probably  due,  as  Evans 
(this  vol.,  i,  890)  suggests,  to  the  formation  of  acid,  which  occurs 
rapidly  in  dog’s  blood.  E.  S. 

Calcium  in  the  Blood.  P.  van  Paassen  (Nederland.  Tijdschr. 
Geneeskunde ,  1921,  65,  ii,  1162 — 1171). — The  concentration  of  the 
calcium-ions,  on  which  the  effect  of  the  calcium  content  of  the 
blood  depends,  in  serum  is  given  by  the  expression  A[H+]/[HC03% 
where  J£=350.  Thus,  when  the  concentration  of  the  hydrogen-ions 
is  constant  in  the  blood,  a  change  in  the  concentration  of  calcium 
ions  can  be  brought  about  only  by  increasing  or  decreasing  the 
concentration  of  the  hydrogen  carbonate -ions. 

Chemical  Abstracts. 

The  Blood-sugar  Content  of  Capillary  Blood  as  Compared 
with  that  of  Venous  Blood.  Isaac  Neuwirth  and  I.  S.  Kleiner 
(J.  Lab.  Clin.  Med 1922,  7,  495 — 497).— In  twenty  individuals 
the  capillary  blood  sugar  was  found  to  parallel  the  venous  blood 
sugar.  The  average  of  all  twenty  capillary  figures  for  blood-sugar 
is  0*136%  as  against  0*130%  for  the  venous.  The  slight  difference 
in  this  sense  would  be  expected.  The  blood-sugar  estimations 
were  made  by  the  Kleiner  micro-method. 

Chemical  Abstracts. 

Blood-sugar.  A.  Stasiak  ( Z .  physiol.  Chem .,  1922,  123, 
104 — 115). — Dog’s  blood  shows  an  increase  of  its  sugar  content  if 
it  be  boiled  with  2%  hydrochloric  acid  before  precipitating  the 
proteins  with  colloidal  ferric  hydroxide.  Blood  does  not  contain 
maltose.  The  bound  sugar  probably  exists  as  a  polysaccharide. 
If  mercuric  chloride  is  used  to  precipitate  the  proteins,  no  marked 
increase  of  reducing  power  is  caused  by  hydrolysis.  W.  O.  K. 

Exchange  of  Chlorine  between  the  Red  Blood  Corpuscle 
and  the  surrounding  Solution.  I.  The  Influence  of  Nar¬ 
cotics  on  the  Exchange  of  Chlorine.  R.  Siebeck  [in  part  with 
D.  Hackmack]  (Arch.  expt.  Path.  Pharm.,  1922,  95,  93 — 103). — 
Urethane  increases  the  permeability  of  the  red  blood-cells  to 
chlorine-ions,  and  its  action  is  parallel  to  its  effect  in  inhibiting 
the  oxidation  processes  in  the  cell.  For  example,  both  effects  are 
reversible  on  removal  of  the  urethane.  Similar  results  are  obtained 
by  the  use  of  other  narcotics  such  as  methyl,  ethyl,  propyl,  ft -butyl, 
and  amyl  alcohols,  diethylurea,  and  phenylurea.  W.  O.  K. 

Coagulation  of  the  Blood.  II.  Thrombin  and  Anti¬ 
thrombins.  John  William  Pickering  and  James  Arthur 
Hewitt  (Biochem.  J.,  1922,  16,  587 — 598;  cf.  this  vol.,  i,  393). — 
The  failure  of  the  blood  to  coagulate  after  the  injection  of  thrombin 
is  not  due  to  the  secretion  by  the  liver  of  an  excess  of  antithrombin. 
The  antithrombin  obtained  from  liver  is  a  post-mortem  product. 
Yeast  and  hydrolysed  edestin  are  also  capable  of  yielding  a  similar 
principle  which  is  a  product  resulting  from  the  hydrolysis  of  pro- 
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tein.  The  addition  of  thrombin  to  blood  in  the  state  of  a  reversible 
gel  causes  immediate  coagulation.  Thrombin  seems  to  be  the 
accelerator  rather  than  the  initiator  of  coagulation.  S.  S.  Z. 

The  Carbamino-reaction  of  the  Blood-proteins  and  their 
Alleged  Importance  in  the  Transport  of  Carbon  Dioxide 
by  the  Blood.  Camillo  Ausenda  ( Biochem .  Z.,  1922,  132, 
188 — 196). — From  experiments  on  blood,  serum,  ascites -fluid,  and 
pleural  exudate,  the  author  finds  no  evidence  that  Siegfried’s 
alleged  “  carbamino- acids  ”  play  any  part  in  the  transport  of 
carbon  dioxide.  If  these  fluids  be  saturated  with  carbon  dioxide 
in  the  presence  of  milk  of  lime,  or  sodium  carbonate  or  hydroxide 
and  the  proteins  then  precipitated  by  ammonium  sulphate  or 
obtained  free  from  simple  constituents  by  dialysis,  there  is  no 
greater  quantity  of  carbon  dioxide  fixed  by  the  protein  than  in  the 
normal  physiological  state  of  the  blood.  H.  K. 

Colloidal  Equilibrium  of  Blood  Serum.  Roger  Fischer 
(Compt.  rend.  Soc .  Biol.,  1922,  87,  124 — 126). — Experiments  were 
carried  out  on  serum,  and  on  the  isolated  proteins  from  serum 
and  from  egg,  in  order  to  determine  whether  or  not  there  is  a 
physical  equilibrium  between  the  albumin  and  globulin  in  the 
blood,  the  coagulation  either  by  alcohol  or  by  heat  being  examined 
in  the  presence  of  a  0*2%  solution  of  gelatin.  The  globulin,  like 
the  whole  serum,  is  found  to  be  stabilised  whilst  the  albumin 
becomes  less  stable.  The  globulin  acts  as  a  stabiliser  for  the 
serum-albumin,  and  this  relationship  is  found  to  be  general.  The 
most  stable  ratio  (50  parts  of  globulin  to  100  parts  of  albumin) 
closely  approaches  that  of  the  two  proteins  in  the  blood. 

Chemical  Abstracts. 

The  Separation  of  the  Globulins  of  Horse's  Serum.  M. 

Vila  (Compt.  rend.,  1922,  175,  728 — 731 ;  cf.  Piettre  and  Vila, 
this  vol.,  i,  63). — The  globulins  in  the  serum  may  be  fractionated 
into  three  groups  by  addition  of  A/lOO-hydrochloric  acid  and 
subsequent  treatment  of  the  precipitate  with  acetone.  The  fraction 
so  obtained  contains  globulin  which  is  insoluble  in  acid  under  the 
conditions  specified  by  the  author.  Another  fraction  separates  on 
elimination  of  the  added  acid.  The  third  fraction  remains  in 
solution  :  it  has  the  character  of  serum-albumin.  H.  J.  E. 

Cholesterol  Content  of  Blood-serum.  Hermann  Strauss 
and  Wolfgang  Schubardt  (Zentr.  inn.  Med.,  1922,  43,  425 — 432; 
from  Chem.  Zentr.,  1922,  iii,  582). — Data  are  given  for  the  cholesterol 
content  of  pathological  blood -sera.  From  a  consideration  of  fat 
exchange,  it  would  appear  that  necrobiotic  processes  play  a  part  in 
the  changes  in  cholesterol  content  of  sera.  G.  W.  R. 

Human  Mixed  Saliva.  I.  Determination  of  the  Hydrogen- 
ion  Concentration  of  Human  Mixed  Saliva.  II.  Variations 
in  the  Hydrogen-ion  Concentration.  Henry  E.  Starr  (J. 
Biol.  Chem.,  1922,  54,  43 — 54,  55 — 64). — I.  The  saliva  is  collected 
under  oil  to  prevent  loss  of  carbon  dioxide.  A  portion  (1  c.c.)  is 
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diluted  with  freshly- boiled  distilled  water  (9  c.c.)  and  the  PH 
estimated  colorimetrieally,  using  bromo- thymol  blue  (1  c.c.  of  a 
0-01%  solution)  as  indicator. 

II.  Using  this  method,  the  PH  values  of  610  specimens  of  human 
mixed  saliva  were  found  to  vary  between  5*75  and  7*05,  86%  of 
the  specimens  giving  values  between  6*35  and  6*80.  The  hydrogen- 
ion  concentration  of  saliva  varies  directly  with  the  alveolar  carbon 
dioxide,  increases  after  a  meal  and  during  exercise,  and  decreases 
as  a  result  of  voluntary  deep  breathing  in  the  open  air  or  of 
emotional  excitement.  Ingestion  of  large  doses  of  sodium  hydrogen 
carbonate  decreases  the  salivary  PH  and  increases  the  urinary  PH. 

E.  S. 

Metabolism  of  Inorganic  Salts.  I.  The  Inorganic-ion 
Balance  of  the  Blood  in  Parathyroid  Tetany.  Erwin  G. 
Gross  and  Frank  P.  Underhill  (J.  Biol.  Chem .,  1922,  54,  105 — 
120). — The  blood  of  dogs  with  parathyroid  tetany  showed  a  low 
calcium  and  a  high  potassium  content;  the  values  for  other  in¬ 
organic  ions  were  approximately  normal.  Tetany  is  thus  allied 
to  a  disturbance  in  the  ratio  of  potassium  to  calcium  and  conse¬ 
quently  of  total  univalent  to  total  bivalent  ions.  E.  S. 

The  Metabolism  of  Calcium.  R.  Rosemann  (Arch.  Nderland. 
'physiol. ,  1922,  7,  358 — 361). — The  consumption  of  large  quantities 
of  flesh  increases  the  excretion  of  calcium.  A  low  body  content  of 
calcium  increases  the  readiness  to  hay-fever,  the  administration 
of  calcium  chloride  acting  beneficially.  With  increased  calcium 
in  the  diet  there  results  a  retention  of  potassium,  presumably  to 
be  explained  by  the  antagonistic  physiological  action  of  calcium 
and  potassium,  and  also  an  increased  output  of  sodium. 

W.  O.  K. 

Some  Induced  Reactions  and  their  Analogues  in  the 
Animal  Body.  N.  N.  Mittra  and  N.  R.  Dhar  ( Z .  anorg.  Chem ., 
1922, 122,  146 — 150). — The  authors  point  out  that  many  substances 
— proteins,  carbohydrates,  fats,  etc. — which  undergo  oxidation  in 
the  animal  body  are  under  ordinary  conditions  stable  in  the  presence 
of  oxygen.  The  oxidation  of  these  substances  is  readily  induced 
by  ferrous  hydroxide,  and  it  is  argued  that  the  iron  of  the  blood 
induces  the  oxidation  in  the  body.  In  the  case  of  oxidation,  the 
authors  find  that  only  easily  oxidisable  substances  can  act  as 
negative  catalysts ;  this  is  supported  by  several  examples. 

W.  T. 


The  Gonads  of  Rhizostoma  Cuvieri.  Felix  Haurowitz 
(Z.  physiol.  Chem .,  1922,  122,  145—159;  cf.  A.,  1921,  i,  206).— 
The  gonads,  after  being  freed  from  fat,  were  extracted  with  alcohol 
and  with  water,  and  in  these  extracts  and  in  the  residue  the  following 
substances  were  found  on  examination  :  potassium,  sodium, 
magnesium,  calcium,  iron,  chlorine,  sulphate  and  phosphate,  taur¬ 
ine,  o -  and  p-cresolsulphonic  acids,  trimethylamine,  betaine,  choline, 
and  various  peptides  and  proteins  containing  alanine,  tyrosine, 
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glutamic  acid,  arginine,  phenylalanine,  cystine,  lysine,  proline, 
and  leucine.  W.  0.  K. 

Influence  of  the  Dextrose  Concentration  and  of  the 
Alkalinity  on  Glycolysis  in  Vitro.  P.  Mauriac  and  L.  Ser- 
vantie  ( Compt .  rend .  Soc .  Biol.,  1922,  87,  200 — 201). — Experi¬ 
ments  with  blood  and  with  various  organs  (lung,  testes)  show  that 
the  amount  of  dextrose  that  is  destroyed  under  standard  experi¬ 
mental  conditions  bears  a  close  relation  to  the  initial  dextrose 
content  of  the  solution.  The  glycolysis  is  not  always  proportional 
to  the  quantity  of  sugar.  The  curve  of  the  percentage  loss  of 
sugar  gives  the  optimum  point  at  a  concentration  of  dextrose  of 
about  0*3%.  Similarly,  the  glycolysis  is  dependent  on  the  reaction 
of  the  medium,  a  PH  of  7-8  being  the  optimum.  This  reaction 
corresponds  with  that  which  has  also  been  shown  to  be  most  favour¬ 
able  to  the  consumption  by  the  heart  of  sugar  from  the  artificial 
circulating  fluid.  Chemical  Abstracts. 

The  Evolution  of  Oxidative  Enzymes.  G.  Marinesco 
(Compt.  rend.  Soc.  Biol.,  1922,  87,  31 — 34). — The  author  studied 
the  oxydase  reaction  of  various  tissues,  especially  the  nerve-tissue, 
in  human  embryos  of  different  age  and  concludes  that  there  is  a 
double  mechanism  of  respiration  in  the  cell :  (1)  The  iron  plays 
the  role  of  a  catalyst  and  is  present  in  the  nucleus  where  there  are 
no  oxydases,  and  (2)  the  oxydase  granules  found  in  abundance  in 
the  cell  are  identified  as  mitochondria.  Chemical  Abstracts. 

Role  of  Hydrogen  and  Hydroxyl-ion  Diffusion  in  Nerve 
and  Muscle  Action.  Elliot  Q.  Adams  (J.  Physical  Chem .,  1922, 
26,  639 — 649). — A  theoretical  paper  in  which  calculations  have 
been  made  based  on  the  assumptions  that  nerve  and  muscle  action 
depend  on  an  autocatalytic  conversion  of  dextrose  or  galactose 
into  lactic  acid,  kept  in  check  by  diffusion,  and  that  the  significant 
factors  in  the  initiation  of  a  response  are  the  autocatalytic  reaction 
and  the  diffusion  of  hydrogen  and  hydroxyl  ions.  In  plasma,  the 
reaction  of  which  is  that  of  normal  blood,  [H*]  0*45  x  10~7, 
Pu  7*35,  and  Xn  —  0-55  where  XH  is  the  hydrogen-ion  potential 
relative  to  pure  water  at  37°,  the  reaction  within  the  excitable 
nerve  or  muscle  fibre  is  calculated  to  lie  between  [IP]  0-51  x  10~7, 
Pn  7*29,  Xh-0-49,  and  [H*]  1-03  xlO"7,  PH  6-99,  XH-0P9.  For 
effective  stimulation,  the  reaction  must  be  acidified  locally 
within  the  fibre  to  a  critical  value  which  depends  on  the  concen¬ 
tration  of  enzyme  (lactacidase)  present  in  the  fibre,  and  must  be 
more  acid  than  the  last-named  figure  [H*]>  1*03  X  10“7,  PH>6-99, 
XH>— 0*19.  It  is  calculated  that  a  plasma  reaction  of  PH  6*92, 
[H‘]  1*20  X  10~7,  XH— 0*12  will  abolish  the  response  of  nerve 
or  muscle.  This  is  in  agreement  with  the  observation  of  Van 
Slyke  that  the  most  acid  reaction  during  life  (in  deep  coma)  is 
PH  6-95,  [H’J  1*12  X  10“7,  Xh-0-15.  J.  E.  S. 

Production  of  Acetoacetic  Acid  from  Urocanic  Acid  in 
the  Surviving  Liver.  M.  Konishi  (Z.  physiol .  Chem.,  1922, 
122,  237 — 240). — On  transfusing  the  liver  of  a  dog  with  urocanic 
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acid  or  with  glyoxalinelactic  acid,  a  small  amount  of  acetoacetic 
acid  is  formed;  the  amount  is  rather  more  than  after  transfusion 
with  histidine.  W.  O.  K. 

The  Proteolytic  Enzymes  of  the  Kidneys.  S.  G.  He  din 

(Z.  physiol.  Chem.,  1922,  122,  307 — 317). — The  kidneys  of  horses 
contain  an  enzyme  attacking  peptone  with  an  optimum  PH  of  7*8, 
and  an  enzyme  attacking  casein  in  acid  solution.  Preliminary 
treatment  of  the  kidneys  with  acid  increases  the  action  of  the 
enzymes,  due  apparently  to  the  fact  that  the  enzymes  are  gradually 
destroyed  at  approximate  neutrality.  W.  O.  K. 

A  New  Constituent  of  the  Thyroid.  Ubaldo  Sammartino 
(Biochem.  Z .,  1922,  132,  293 — 294). — Freshly  and  finely  divided 
thyroids  (400  grams)  were  extracted  with  hot  dilute  acetic  acid, 
and  the  solution  concentrated  and  precipitated  with  basic  lead 
acetate.  The  lead-free  filtrate  was  concentrated  and  precipitated 
with  alcohol.  The  filtrate  from  this  gave  potassium  picrate,  and 
then  a  red  picrate  unmelted  at  300°,  and  a  picrate,  m.  p.  255 — 295°. 
After  removal  of  picric  acid  from  the  mother-liquors,  addition  of 
alcohol  precipitated  a  crystalline  substance,  m.  p.  225 — 228°, 
which  contained  calcium,  nitrogen,  carbon,  and  a  large  proportion 
of  oxygen.  H.  K. 

The  Influence  of  the  Thyroid  on  Creatine-Creatinine 
Metabolism.  Paul  Schenk  (Arch.  expt.  Path .  Pharm .,  1922, 
95,  45 — 63). — In  thyroidectomised  rabbits,  the  blood  creatinine  is 
not  markedly  decreased,  but  the  excretion  of  preformed  creatinine 
in  the  urine  shows  a  marked  diminution.  A  marked  increase  then 
takes  place  on  administration  of  thyroid  extract.  W.  O.  K. 

Mechanism  of  the  Contraction  of  Striated  Muscle  pro¬ 
duced  by  Poisons.  V.  The  Action  of  Specific  Muscle 
Poisons  on  Lifeless  Colloids.  Otto  Riesser  and  S.  M.  Neu- 
schlosz  (Arch,  exjjt.  Path.  Pharm.,  1922,  94, 190 — 221). — Character¬ 
istic  changes  in  the  viscosity  of  a  gelatin  solution  are  produced  by 
addition  of  muscle  poisons  such  as  veratrine,  strophanthin,  digit¬ 
alin,  quinine,  caffeine,  nicotine,  and  novocaine,  but  not  by  poisons 
(morphine,  codeine,  atropine,  acetylcholine)  which  have  no  typical 
action  on  muscle.  Where  the  physiological  actions  of  the  poisons 
are  similar,  as,  for  example,  in  the  cases  of  strophanthin  and  digit¬ 
alin,  the  influence  on  the  viscosity  is  also  similar;  in  other  cases 
it  is  dissimilar.  The  physiological  antagonism  between  veratrine 
and  novocaine  and  veratrine  and  atropine  is  paralleled  by  an  an¬ 
tagonistic  influence  on  the  viscosity  of  gelatin  solutions ;  the 
mechanism  of  the  antagonism  is,  however,  different  in  the  two 
cases.  It  is  concluded  that  the  action  of  muscle  poisons  is  due  to 
the  changes  which  they  produce  in  the  colloids  of  the  muscles. 

E.  S. 

Tension  and  Extensibility  of  Muscle  during  Contraction 
by  Acids  or  Chemical  Means.  F.  VerzAr,  J.  B6gel,  and  W. 
SzAnyi  (Biochem.  Z.,  1922,  132,  64 — 81). — The  tension  developed 
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in  an  acid  solution  of  Pn  less  than  3  is  less  than  that  in  normal 
contraction  of  muscle,  whilst  aqueous  solutions  of  chloroform, 
ethyl  and  methyl  alcohols,  glycerol,  aniline,  and  ammonia  produce 
considerable  tension.  The  extensibility  of  muscle  is  increased  by 
acid  over  that  of  normal  muscle  and  the  above-named  reagents 
diminish  it.  The  results  support  von  Fiirth’s  theory  of  muscle 
con  trac tion .  H .  K . 

The  Replace  ability  of  Potassium  by  Uranium  in  Cross- 
striped  Muscle.  F.  Verzar  and  W.  Szanyi  ( Biochem .  Z .,  1922, 
132,  53 — 63). — The  sartorius  muscle  of  the  frog,  immersed  in 
sodium  chloride  solution,  exhibits  fibrillary  movements  which  are 
inhibited  by  equimolecular  quantities  of  potassium  or  uranium 
salts.  The  action  is  reversible  in  both  cases,  but  only  so  in  the 
case  of  uranium  if  long  contact  is  avoided.  Emanation  is  without 
action  on  the  fibrillary  movements.  If  the  movements  be  in¬ 
hibited  by  potassium  or  uranium,  then  addition  of  the  other  restores 
the  movements  to  some  extent.  H.  K. 

The  Materials  Extracted  from  Muscles.  XXI.  The 
Organic  Bases  of  the  Flesh  of  Swine.  I.  A.  Smorodincev 
(Z.  'physiol .  Chem .,  1922,  123,  116 — 129). — Using  more  than  2  kilos, 
of  pig’s  flesh,  the  following  approximate  figures  are  found  for  the 
content  in  organic  bases  :  creatine,  0-228% ;  purines,  0-086%  ; 
camosine,  0*289%;  methylguanidine,  0-032%;  carnitine,  0-032%. 
As  compared  with  other  animals  investigated,  it  is  particularly 
rich  in  creatine  and  camosine.  W.  O.  K. 

The  Action  of  Digitalis,  Calcium,  and  Barium  on  Strips 
of  Heart  Muscle  (Lowe)  and  the  Antagonistic  Influence  of 
Cocaine,  Magnesium,  and  Potassium.  Martin  Brann  (Arch, 
expt.  Path.  Pharm.,  1922,  94,  222 — 234). — Contrary  to  Lowe’s 
statement,  digitalin  produces  contractions  in  strips  of  ventricle 
free  from  ganglia,  an  action  which  is  antagonised  by  cocaine  and 
potassium  chloride.  Calcium  chloride,  which  resembles  digitalin 
in  its  action,  is  similarly  antagonised  by  cocaine,  magnesium 
chloride,  and  potassium  chloride.  The  two  last  substances,  but 
not  cocaine,  also  antagonise  the  tonic  action  of  barium  chloride. 

E.  S. 

Potassium-Calcium  Equilibrium  in  Animal  Systems. 

H.  Zwaarde  maker  (Biochem.  Z .,  1922,  132,  95 — 102). — A  dis¬ 
cussion  of  this  subject  with  reference  to  replacement  of  potassium 
by  uranium  and  thorium  in  Ringer’s  solution.  H.  K. 

Decarboxylation.  K.  Spiro  (Arch.  Neerland.  physiol. ,  1922, 
7,  227 — 233). — A  general  review  of  the  place  of  decarboxylation  in 
biochemical  phenomena.  W.  O.  K. 

The  Non-protein  Nitrogen  in  Goat’s  Milk.  William 
Taylor  (Biochem.  J.,  1922,  16,  611 — 612). — There  was  found  a 
correlation  in  a  lactating  goat  between  the  output  of  nitrogen  in 
the  urine  and  the  percentage  of  non-protein  nitrogen  in  the  milk. 
Both  seem  to  be  determined  by  the  amount  of  protein  in  the  food. 

s.  s.  z. 
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The  Excretion  by  the  Gastric  Mucous  Membrane  and  the 
Salivary  Glands  of  Alkaloids  Administered  Subcutaneously, 

Karl  Jakob  Huber  {Arch.  expt.  Path.  Pharm.,  1922,  94,  327 — * 
351). — The  literature  on  the  excretion  of  alkaloids  after  adminis¬ 
tration  to  animals  is  reviewed.  In  experiments  described,  various 
alkaloids  were  injected  subcutaneously  in  dogs.  Atropine  and 
eserine  were  excreted  neither  in  the  stomach  nor  in  the  saliva; 
arecoline  was  detected  in  the  saliva,  but  not  in  the  stomach ; 
papaverine  and  vera trine,  on  the  other  hand,  appeared  in  the 
stomach.  E.  S. 

Permeability  of  the  Intestine  to  Sucrose.  Pierre  Woringer 
{Compt.  rend.  Soc.  Biol.,  1922,  86,  1093 — 1095). — When  either 
mono-  or  di- saccharides  are  ingested  in  quantities  exceeding  the 
assimilative  capacity  of  the  organism,  the  excess  is  eliminated 
through  the  urine.  In  this  case  the  disaccharides  must  first  undergo 
cleavage  into  two  monosaccharide  molecules.  The  disaccharide, 
however,  also  appears  in  the  urine  as  such  and  can  be  demonstrated 
by  the  change  in  the  reducing  power  of  the  urine  following  acid 
hydrolysis.  In  this  way  the  author  shows  that,  both  in  dogs  and 
in  babies,  a  fixed  amount  of  disaccharide  (on  the  average  1-56% 
and  1-58%  respectively)  appears  in  the  urine  and  this  is  independent 
of  the  actual  amount  of  sucrose  fed  or  the  body  weight  of  the 
organism.  This  is  thought  to  demonstrate  direct  permeability  of 
the  intestinal  mucosa  to  sucrose.  Chemical  Abstracts. 

Application  of  the  Methods  of  Correlation  to  the  Study  of 
the  Urine.  Charles  Powell  White  {Lancet,  1922,  [I],  202, 
369 — 371). — An  attempt  to  determine  the  manner  in  which  the 
various  radicles  in  urine  are  associated  in  solution  by  an  examin¬ 
ation  of  the  correlation  coefficients  derived  from  existing  series  of 
analyses  of  the  urine  of  cancerous  persons.  As  preliminary  con¬ 
clusions  evolved  from  this  statistical  inquiry,  it  is  suggested  that 
{a)  sodium,  potassium,  and  chlorine  are  excreted  in  association 
with  the  water  and  hence  through  the  glomeruli;  urea,  uric  acid, 
and  sulphate  are  excreted  independently  of  the  water  and  therefore 
presumably  through  the  tubules ;  phosphate,  magnesium,  and  cal¬ 
cium  may  be  excreted  by  both  channels ;  (6)  the  association  of 
urea  with  sulphuric  and  phosphoric  acids  demands  further  investi¬ 
gation  ;  (c)  uric  acid  may  be  excreted  as  calcium  and  potassium 
urates,  but  not  as  sodium  urate ;  {d)  potassium  is  excreted  chiefly 
as  chloride ;  (e)  sodium  is  excreted  as  chloride,  phosphate,  and 

sulphate ;  (/)  calcium  and  magnesium  are  excreted  chiefly  as 

chlorides,  phosphates,  and  sulphates;  ( g )  there  are  no  indications 
of  the  excretion  of  alkali  salts  of  ethereal  sulphuric  acids. 

A.  A.  E. 

The  Relation  between  the  True  Reaction  of  the  Urine  and 
the  Alveolar  Tension  of  Carbon  Dioxide.  Gustav  Endres 
( Biochem .  Z.}  1922,  132,  220 — 241). — Parallel  observations  have 
been  made  on  the  PH  of  the  urine  by  a  colorimetric  method  and 
the  alveolar  tension  of  carbon  dioxide.  After  a  meal,  both  curves. 
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show  a  similar  tendency,  the  Pu  curve  rising  to  a  maximum  after 
two  or  three  hours  and  the  alveolar  tension  of  carbon  dioxide 
rising  to  a  maximum.  The  form  of  the  curves  also  depends  on 
the  diet,  flesh  diet  giving  steeper  curves  than  carbohydrate  diet. 
It  is  very  probable  that  the  hydrochloric  acid  secretion  of  the 
stomach  is  largely  responsible  for  these  variations.  Drugs,  sleep, 
muscular  activity,  and  bleeding  have  their  effects  traceable  in  the 
curves.  H.  K. 

Some  New  Observations  on  the  Relation  between  the  True 
Sugar  Content  of  Urine  and  the  Sugar  Content  of  Blood. 

D.  G.  Cohen  Tervaert  {Arch.  Nderland.  physiol .,  1922,  7,  352 — 
354). — There  does  not  seem  to  be  any  direct  quantitative  relation 
between  the  sugar  content  of  the  urine  and  that  of  the  blood, 
following  the  consumption  of  quantities  of  dextrose.  W.  0.  K. 

Organic  Acids  in  Urine.  R.  Goiffon  and  F.  Nepveux 
(Compt.  rend.  Soc.  Biol.,  1922,  86,  1132 — 1133;  from  Chem.  Zentr., 
1922,  iv,  409). — Using  the  method  of  Van  Slyke  and  Palmer  (A., 
1920,  i,  459),  the  authors  found  in  cases  of  aeetonuria  increase  in 
total  organic  acids  and  in  p-hydroxybutyrie  acid  in  the  urine. 
Sufficient  agreement  was  not  obtained  for  these  acids  to  be  regarded 
as  the  sole  factor  in  aeetonuria.  The  organic  acid  content  is  inde¬ 
pendent  of  the  acidity.  Sodium  hydrogen  carbonate  renders  the 
urine  alkaline  without  diminution  in  the  organic  acid  content. 

G.  W.  R. 

Blood  in  Impaired  Cell  Respiration.  Cause  of  Avian 
Beri-beri.  Alfred  Fleisch  {Arch.  expt.  Path.  Pharm .,  1922, 
95,  17 — 35). — Pigeons  suffering  from  avian  beri-beri  show  a  de¬ 
crease  in  the  difference  of  the  arterial  and  venous  tensions  of  carbon 
dioxide,  and  also  a  similar  decrease  with  regard  to  oxygen.  A 
similar  effect  is  found  in  pigeons  suffering*  from  cyanide  poisoning. 
These  results  are  taken  to  support  Hess’s  view  that  the  essential 
change  in  avian  beri-beri  is  a  decrease  in  the  rate  of  cell  oxidations 
(cf.  this  vol.,  i,  399).  W.  0.  K. 

Diabetes,  p-Hydroxybutyric  Acid,  and  Laevulose.  A. 

Desgrez,  H.  Bierry,  and  F.  Rathery  {Compt.  rend.,  1922,  175, 
536 — 539). — Different  sugars  are  not  interchangeable  in  a  diabetic 
ration;  their  molecular  structures  affect  to  a  considerable  extent 
the  results  of  assimilation.  The  authors  consider  that  it  is  necessary 
to  deal  with  the  specific  results  to  be  obtained  from  each  sugar. 
The  ingestion  of  laevulose  furnishes  a  remedy  for  certain  irregularities 
of  metabolism ;  in  cases  of  diabetes,  it  provides  a  means  of  pre¬ 
venting  or  reducing  the  elimination  of  p -hydroxy  butyric  acid. 
When  the  carbohydrate  tolerance  of  a  diabetic  patient  has  been 
determined,  it  is  sufficient  to  administer  laevulose  associated  with 
phosphates  and  with  vitamin-R  to  the  ascertained  limit. 

H.  J.  E. 

Examination  of  the  Pentose  in  a  New  Case  of  Pentosuria. 
A.  N.  Wrzesnevski  { Biochem .  Z.,  1922,  132,  135 — 137). — The 
pentose  excreted  in  a  case  of  pentosuria  in  a  female  was  identified 
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as  r-arabinose,  by  means  of  its  diplienylhydrazone  and  its  phenyl- 
osazone.  H.  K. 

The  Chemical  Nature  of  Toxins  and  Antitoxins.  E. 

Salkowski  (Biochem.  Z.,  1922,  132,  84 — 88). — The  author  recalls 
some  unpublished  experiments  made  by  himself  in  1896  on  the 
preparation  of  diphtheria  antitoxin  free  from  protein.  The  diph¬ 
theria  antitoxin  serum  was  saturated  with  sodium  chloride,  treated 
with  two  volumes  of  saturated  sodium  chloride  solution,  and  tri¬ 
chloroacetic  acid  added  so  long  as  there  was  a  precipitate.  The 
protein  precipitate  carried  the  antitoxin  down  with  it.  The  product 
is  filtered  off  and  triturated  with  water  which  dissolves  the  anti¬ 
toxin.  The  solution  is  free  or  practically  so  from  protein.  The 
same  procedure  has  been  employed  by  Blumenthal  (Z.  Min.  Med., 
1896,  30)  for  the  preparation  of  protein-free  toxin  from  the  spinal 
marrow  of  a  case  of  tetanus.  H.  K. 

Influence  of  the  Sodium-ion  in  the  Production  of  Tetany. 

Frederick  F.  Tisdall  (J.  Biol .  Chem .,  1922,  54,  35 — 41). — 
Disodium  phosphate,  injected  intravenously  into  four  dogs,  pro¬ 
duced  a  condition  resembling  active  tetany  in  one  case  and  an 
incipient  tetany  in  the  remainder;  phosphoric  acid,  on  the  other 
hand,  produced  no  marked  effect.  Analyses  of  the  inorganic 
constituents  of  the  blood  indicate  that  the  important  factor  in 
the  production  of  tetany  is  a  disturbance  of  the  sodium-calcium 
ratio.  In  the  case  of  gastric  tetany,  however,  increase  in  the 
bicarbonate  ion  is  apparently  responsible.  E.  S. 

The  Behaviour  of  Phenyl-lactic  Acid  in  the  Animal 
Organism.  I.  Y.  Kotake  and  Y.  Mori  ( Z .  physiol.  Chem., 
1922,  122,  176 — 185). — After  eZZ-phenyl-lactic  acid  has  been  ad¬ 
ministered  to  dogs,  rabbits,  or  monkeys,  their  urine  contains  the 
d-acid,  along  with  the  inactive  isomeride.  With  man,  on  the  other 
hand,  the  Z-acid  is  present  in  excess  in  the  urine  after  administering 
dZ-phenyl-lactic  acid.  W.  0.  K. 

The  Behaviour  of  Phenyl-lactic  Acid  in  the  Animal 
Organism.  II.  Y.  Mori  (Z.  physiol.  Chem.,  1922,  122,  186 — 
190). — The  resolution  of  phenyl-lactic  acid  by  means  of  the 
strychnine  salt  is  described,  and  the  following  rotations  were 
found  :  d -phenyl-lactic  acid ,  m.  p.  124°,  [a]D  +20*92°,  1  -phenyl- 
lactic  acid,  m.  p.  124°,  [a]D  —19*86°.  After  cZ-phenyl-lactic  acid 
is  administered  to  man,  phenylpyruvic  acid  is  found  in  the  urine 
along  with  unchanged  material.  If  the  Z-acid  be  administered, 
smaller  amounts  of  phenylpyruvic  acid  are  found.  With  dogs, 
only  very  small  amounts  of  phenylpyruvic  acid  are  formed  from 
either  acid.  W.  0.  K. 

The  Behaviour  of  Phenylpyruvic  Acid  in  the  Animal 
Organism.  Y.  Kotake  and  Y.  Mori  (Z.  physiol.  Chem.,  1922, 
122,  191 — 194).— Both  in  men  and  in  dogs,  phenylpyruvic  acid 
is  reduced  to  Z-phenyl-lactic  acid,  this  being  found  in  the  urine. 

W,  O.  K. 
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The  Behaviour  of  Phenylalanine  in  the  Animal  Organism. 

Y.  Kotake,  Y.  Masai,  and  Y.  Mori  (Z.  'physiol.  Chem .,  1922,  122, 
195 — 200). — After  the  administration  of  dZ-phenylalanine  to  rabbits, 
phenylpyruvic  acid,  hydroxyphenylpyruvic  acid,  and  Z- hydroxy  - 
phenyl-lactic  acid,  along  with  ^-phenylalanine,  are  found  in  the 
urine,  d-,  Z-,  and  dZ-Phenyl  alanines  can  all  be  oxidised  by  the 
animal  organism  to  phenylpyruvic  acid.  W.  O.  K. 

The  Excretion  of  Hydroxyphenyl-lactic  Acid  after  Ad¬ 
ministration  of  Tyrosine  to  Rabbits.  Y.  Kotake  and  M. 
Okagawa  (Z.  physiol .  Chem .,  1922,  122,  201 — 205).— Only  very 
small  quantities  of  hydroxyphenyl-lactic  acid  are  found  along  with 
much  larger  amounts  of  hydroxyphenylpyruvic  acid  in  the  urine 
of  rabbits  after  administration  of  Z-  or  dl- tyrosine.  No  evidence 
could  be  obtained  that  hydroxyphenyl-lactic  acid  can  be  converted 
into  hydroxyphenylpyruvic  acid.  W.  O.  K. 

The  Asymmetrical  Reduction  of  Ketonic  Acids  to  the 
Corresponding  Alcohols  in  Organs.  Y.  Mori  and  T.  Kanai 
(Z.  physiol.  Chem .,  1922,  122,  206 — 210). — Phenylpyruvic  acid  and 
hydroxyphenylpyruvic  acid  are  reduced  by  the  liver,  kidney,  and 
spleen  to  Z-phenyl-laetic  acid  and  Z-hydroxyphenyl-lactic  acid. 

W.  0.  K. 

The  Behaviour  of  Amino-acids  in  Vitally  Stained  Animals. 

I  and  II.  Y.  Kotake,  Y.  Masai,  and  Y.  Mori  (Z.  physiol.  Chem., 
1922,  122,  211 — 219,  220 — 224). — If  phenylalanine  or  tyrosine  be 
administered  to  a  rabbit  which  has  been  vitally  stained  by  the 
injection  of  an  alkaline  carmine  solution,  there  is  less  phenyl¬ 
pyruvic  acid  or  hydroxyphenylpyruvic  acid  in  the  urine  than  in 
the  absence  of  the  staining.  Vital  staining,  therefore,  appears  to 
inhibit  the  oxidative  deamination  of  amino-acids.  It  also  inhibits 
the  oxidation  of  phenylalanine  to  tyrosine  as  shown  by  transfusion 
experiments  on  the  liver  after  death.  On  the  other  hand,  the 
production  of  acetoacetic  acid  from  phenylalanine  is  not  interfered 
with.  W.  O.  K. 

Comparative  Researches  on  the  Production  of  Aceto¬ 
acetic  Acid  from  d-  and  l-Phenyl-lactic  Acids  and  from  el¬ 
and  I-Hydroxyphenyl-lactic  Acid  in  the  Surviving  Liver. 

Y.  Mori  (Z.  physiol.  Chem.,  1922,  122,  225 — 229). — dZ-Hydroxy- 
phenyl-lactic  acid  has  been  resolved  through  its  morphine  salt, 
and  the  following  constants  have  been  found  :  d -hydroxyphenyl- 
lactic  acid ,  [a]D  +18*87°;  \-hydroxyphenyl-lactic  acid ,  [a]D  — 18*92°. 
On  transfusion  through  the  liver  of  a  dog,  both  forms  of  phenyl- 
lactic  acid  give  rise  to  small  amounts  of  acetoacetic  acid,  the  Z-form 
being  the  more  effective.  Z-Hydroxyphenyl-lactic  acid  likewise 
yielded  a  small  amount  of  acetoacetic  acid,  the  d-form,  none  at  all. 

W.  0.  K. 

The  Production  of  Urocanic  Acid  from  Histidine  in  the 
Dog.  Y.  Kotake  and  M.  Konishi  (Z.  physiol .  Chem.,  1922, 
122,  230 — 236). — Urocanic  acid  can  be  isolated  from  the  urine  of 
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a  dog  after  the  administration  of  histidine  either  by  the  mouth  or 
by  subcutaneous  injection.  No  urocanic  acid  was  found  after 
the  administration  of  glyoxaline-lactie  acid.  W.  O.  K. 

The  Deaminating  of  Tyrosine  in  the  Animal  Organism. 

Y.  Kotake,  Z.  Matsuoka,  and  M.  Okagawa  (Z.  physiol .  Chem ., 
1922,  122,  166 — 175). — In  the  urine  of  a  rabbit  to  which  Z-tyrosine 
had  been  administered,  Z-hydroxyphenyl-lactic  acid  and  hydroxy  - 
phenylpyruvic  acid  were  found,  and  also  a  small  amount  of  dl- 
hydroxyphenyl- lactic  acid ;  whilst,  after  dl- tyrosine  had  been  given, 
hydroxyphenylpyruvic  acid,  Z-phenyl-lactic  acid,  and  d- tyrosine 
were  found.  Phenol  is  also  present.  W.  0.  K. 

The  Deamination  of  Amino-acids  and  the  Reversible 
Transformations  of  the  Products  so  arising  in  the  Animal 
Organism.  Y.  Kotake  ( Z .  physiol .  Chem.y  1922,  122,  241 — 
244). — A  summary  of  the  work  of  the  author  and  his  collaborators 
on  this  subject  (cf.  preceding  abstracts).  W.  0.  K. 

Formaldehyde  in  the  Urine  after  Administration  of  Hexa¬ 
methylenetetramine.  Kurt  Voit  (Arch.  expt.  Path.  Pharm ., 
1922,  95,  124 — 128). — Formaldehyde  may  be  detected  in  the  urine 
after  the  administration  of  hexamethylenetetramine,  but  its  presence 
has  not  been  established  in  blood  or  other  body  fluids.  W.  0.  K. 

Physiological  Researches  on  Vitamin-#  and  Water- 
soluble  Biocatalysts.  G.  J:son  Blohm,  C.  G.  Santesson,  and 
H.  von  Euler  (Arkiv  Kem.  Min.  Geol.,  1922,  8,  No.  13,  1 — 27). — 
Various  preparations  from  yeast  and  malt  which  accelerate  the 
growth  of  yeast  lower  the  blood-pressure  if  injected  into  rabbits, 
reduce  the  pulse-rate,  and  also  affect  the  breathing.  They  are, 
however,  only  very  slightly  less  active  as  biocatalysts  after  in¬ 
activation  by  heating,  except  in  the  case  of  particularly  pure  pre¬ 
parations  where  the  difference  is  more  marked.  W.  0.  K. 

Chloroform  in  the  Blood  after  Death.  C.  S.  Gibson  and 
P.  P.  Laidlaw  (Guy’s  Hospital  Reports ,  1922,  July,  359 — 366).— 
Estimations  of  the  chloroform  in  the  heart  blood  of  rabbits  killed 
by  an  overdose  of  chloroform  show  a  larger  amount  a  few  days 
after  death  than  at  death,  an  increase  apparently  due  principally 
to  the  passage  of  liquid  from  the  vascular  system  after  death.  . 

W.  O.  K. 
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The  Mechanism  of  the  Reversal  in  Reaction  of  a  Medium 
which  takes  place  during  growth  of  Bacillus  diphtherias. 

Charles  George  Lewis  Wolf  ( Biochem .  J.,  1922, 16,  541 — 547). — 
The  reversal  of  reaction  from  acidity  to  alkalinity  in  carbohydrate  - 
free  media  caused  by  the  growth  of  Bacillus  diphtherice  is  due 
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partly  to  the  production  of  volatile  acids.  These  acids  are  con¬ 
verted  into  carbonates  when  the  medium  becomes  more  alkaline. 
Organic  acids  such  as  malic  and  succinic  acids  are  also  utilised  to 
produce  carbonates.  Formic  acid  is  not  formed  as  an  intermediate 
product.  S.  S.  Z. 

Decomposition  of  Citric  Acid  of  Cow’s  Milk  by  some 
Bacteria.  Heinrich  Kickinger  (Biochem.  Z .,  1922,  132, 

210 — 219). — The  citric  acid  content  of  milk  is  unchanged  when 
the  milk  is  boiled  or  pasteurised,  but  falls  off  on  long  keeping. 
In  fractionally  sterilised  milk,  the  citric  acid  content  falls  off  during 
the  first  day  but  remains  constant  after  the  third  sterilisation. 
This  is  not  due  to  lactic  acid  forming  bacteria  but  to  peptonising 
bacteria  ( Bacillus  subtilis ,  Proteus  vulgaris).  H.  K. 

Influence  of  Radioactive  Substances  on  Acetic  Ferment¬ 
ation.  Laborde,  Jaloustre,  and  M.  Leulier  (Bull.  Soc.  Chim. 
Biol.,  1922,  4,  415 — 418). — The  acetic  fermentation  of  wine  is  at 
first  accelerated  and  later  retarded  by  the  addition  of  mesothorium 
in  amounts  not  greater  than  that  equivalent  to  one  micro -gram  of 
radium  bromide  per  100  c.c.  Concentrations  of  thorium-X  greater 
than  this  completely  stop  the  fermentation.  E.  S. 

Action  of  Ultra-violet  Rays  on  Saccharomyces  cerevisice. 

Romolo  de  Fazi  and  Remo  de  Fazi  (Giorn.  Chim.  Ind.  Appl.,  1922, 
4,  463 — 464). — The  results  previously  obtained  (A.,  1916,  i,  236) 
have  been  confirmed  in  a  large  scale  experiment  on  a  brewery 
wort.  T.  H.  P. 

Activators  of  Fermentation.  Ernst  Lindberg  (Biochem. 
Z.,  1922,  132,  110 — 134). — The  accelerating  influence  of  yeast 
water,  yeast  co- enzyme,  and  milk  has  been  determined  on  washed 
and  unwashed  dried  yeast;  and  also  the  influence  of  abietic  acid, 
amyrin,  and  cholesterol.  The  former  group  accelerate  the  fer¬ 
mentation  but  the  latter  are  without  action.  Pyruvic  acid  is 
fermented  more  rapidly  than  dextrose  but  lactic  acid  was  practic¬ 
ally  untouched.  H.  K. 

Behaviour  of  some  Amino-acids  towards  Oxygenated 
Yeast.  Fritz  Lieben  ( Biochem .  Z .,  1922,  132,  180 — 187). — 
Unlike  lactic  acid,  amino -acids  are  not  quickly  destroyed  by 
oxygenation  of  their  solution  in  presence  of  yeast-cells.  H.  K. 

Further  Experiments  on  the  Destruction  of  Lactic  Acid 
by  Yeast.  Otto  Furth  and  Fritz  Lieben  (Biochem.  Z .,  1922, 
132,  165 — 179 ;  cf.  this  vol.,  i,  502). — The  disappearance  of  lactic 
acid  observed  on  shaking  yeast  suspensions  in  a  current  of  oxygen 
could  not  be  attributed  to  the  formation  of  simple  derivatives  such 
as  acetaldehyde  or  p-hydroxybutyric  acid,  etc. ;  half  of  the  carbon 
of  the  lost  lactic  acid  does,  however,  appear  as  carbon  dioxide, 
the  other  half  possibly  being  utilised  in  the  building  up  of  tissue. 

H.  K. 
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The  Chemical  Composition  and  the  Bouquet  of  Wines. 

Philippe  Malvezin  (Ann.  Ghim .  Analyt .,  1922,  4,  298 — 301). — 
The  fact  of  a  substance  being  capable  of  exciting  the  sense  of  smell 
is  attributable  to  the  presence  of  certain  chemical  groups  in  its 
molecule,  which  by  analogy  to  chromophores  are  termed  osmo- 
phores.  Thus  the  groups  “CHO,  -CN,  and  -N02  are  osmophores 
which  when  attached  to  the  benzene  nucleus  give  rise  to  the  odour 
of  almonds.  Similarly,  the  traces  of  ethers,  esters,  and  other 
odorous  substances  which  are  slowly  formed  in  wines  on  keeping 
exert  a  marked  effect  on  the  odour  of  the  wine,  and  owing  to  the 
extreme  sensitiveness  of  such  organoleptic  tests,  it  is  possible  to 
detect  the  presence  of  combinations  of  osmophores,  as,  for  example, 
“CO"  and  ~CH3  in  ethyl  acetate,  an  important  constituent  of 
matured  wines,  when  ordinary  chemical  tests  would  fail. 

G.  F.  M. 

The  Influence  of  the  Constitution  of  Nutritive  Media  on 
the  Composition  of  Aspergillus  niger .  Smile  F.  Terroine, 
R.  Wurmser,  and  J.  Montane  (Compt.  rend.,  1922,  175,  541 — 
544). — The  nitrogen  content  of  Aspergillus  niger  decreases  during 
the  course  of  development,  does  not  vary  with  concentration  of 
nitrogenous  food,  and  decreases  considerably  in  media  rich  in 
sugar  with  the  exception  of  young  cultures  which  increase  in 
nitrogen  content  with  increasing  concentration  of  available  carbo¬ 
hydrate.  The  substitution  of  urea  or  sodium  nitrate  for  ammonium 
sulphate  in  the  nutritive  medium  scarcely  modifies  the  quantity, 
that  of  peptone  or  guanidine  considerably  lowers  it,  whilst  changes 
in  the  sugar  exert  little  influence  except  for  the  lower  values  ob¬ 
tained  in  presence  of  galactose.  When  nitrogen  is  absent  from  the 
culture  medium,  the  nitrogen  content  is  considerably  lower. 

H.  J.  E. 

Fermentation  of  Pentoses  by  Moulds.  W.  H.  Peterson, 
E.  B.  Fred,  and  E.  G.  Schmidt  (J.  Biol.  Chem .,  1922,  54,  19 — 
34). — Out  of  twenty-five  species  of  moulds  investigated,  sixteen 
were  found  rapidly  to  ferment  both  xylose  and  arabinose ;  the 
destruction  of  the  pentoses  was,  however,  somewhat  less  rapid 
than  that  of  dextrose.  Aspergillus  niger  and  other  species  of 
Aspergillus  were  especially  active  in  fermenting  the  pentoses ; 
Penicillium  glaucum  was  also  active,  but  with  other  Penicillia 
the  fermentation  proceeded  slowly.  In  agreement  with  results 
obtained  by  others,  it  was  found  that  more  than  90%  of  the  carbon 
of  the  pentose  consumed  could  be  accounted  for  as  carbon  dioxide 
and  mycelium.  No  volatile  acid  or  alcohol  was  produced,  but  a 
small  quantity  of  a  non-volatile  acid  appeared  to  be  formed. 

E.  S. 

Urea  and  Urease  in  Fungi.  A.  Goris  and  P.  Costy  (Compt. 
rend.,  1922,  175,  539 — 541 ;  cf.  Goris  and  Mascre,  A.,  1909,  ii,  175). 
— The  results  of  a  considerable  number  of  experiments  show  that 
urease  is  present  in  almost  all  the  higher  fungi.  In  those  species 
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in  which  the  ferment  is  absent  or  is  present  only  in  very  small 
quantity,  urea  is  found  in  variable  percentage  in  the  mycelium. 

H.  J.  E. 

The  Relation  between  the  Colloidal  State  and  the  Physio¬ 
logical  Functions  of  Protoplasm.  Ren:&  Wurmser  and 
Raymond  Jacquot  (Compt.  rend.,  1922,  175,  782 — 784). — Sea¬ 
weed,  when  heated  for  two  minutes  in  sea-water,  undergoes  a 
greater  reduction  in  its  assimilative  than  in  its  respiratory  function, 
the  excess  of  disengaged  oxygen  over  absorbed  oxygen  decreasing 
and  eventually  being  reversed  with  rise  of  temperature.  The 
respiration  effect  was  also  determined  in  darkness,  thus  excluding 
assimilation,  and  was  found  to  be  small  in  comparison  with  the 
latter,  although  its  rate  of  diminution  with  rise  of  temperature  is 
considerably  less.  H.  J.  E. 

The  Effect  of  the  Reaction  of  a  Nutritive  Solution  on  Ger¬ 
mination  and  the  First  Stages  of  Plant  Growth.  Ralph  M. 
Hixon  (Medd.  K.  Vetenskapsakad.  Nobel-Inst.,  1922,  4,  No.  9, 
1—28). — To  study  the  effect  of  hydrogen-ion  concentration  on 
the  germination  of  seeds  and  the  early  growth  of  plants,  experi¬ 
ments  were  made  with  peas,  cereals,  and  carrots.  The  nutritive 
solution  used  was  Tollen’s  solution,  of  which  the  PH  was  varied 
as  required  by  the  addition  of  hydrochloric  acid  or  sodium  hydr¬ 
oxide  ;  other  experiments  were  made  with  tap  water  and  with 
sterilised  agar.  Germination  took  place  over  the  wide  range  of 
PH  4  to  7*6  with  only  slight  variation  at  the  two  extremes,  but 
in  the  middle  part  of  the  range  there  was  a  point  where  the  rate 
of  germination  was  a  minimum.  This  point  was  at  PH  5*0  for  peas, 
PH  6*0  for  maize,  wheat,  and  oats,  and  PH  5*5  for  carrots.  On 
the  other  hand,  the  root  growth  of  carrots  was  a  maximum  at 
this  critical  point  at  the  end  of  the  tenth  day.  The  author  is 
inclined  to  interpret  the  critical  point  as  that  of  greatest  efficiency 
and  the  point  of  normal  growth.  It  is  difficult,  however,  to  define 
a  standard  for  normal  growth.  There  is  always  a  tendency,  when 
a  plant  is  growing  in  a  solution  with  a  PH  value  lying  towards 
one  extreme,  for  the  plant  to  modify  this  value  towards  one  lying 
between  PH  5*0  and  6*8.  These  and  other  observations  by  different 
authors  indicate  an  ionic  equilibrium  between  the  roots  of  the 
plant  and  the  salts  of  the  solution.  The  greater  rate  of  germination 
of  seeds  in  solutions  with  PH  values  lying  on  either  side  of  the  critical 
value  may  be  due  to  the  stimulating  effect,  in  small  concentrations, 
of  the  two  toxic  ions  H+  and  OH~.  E.  H.  R. 

Some  Relations  of  Arsenic  to  Plant  Growth.  I.  John 
Stewart  (Soil  Sci.,  1922,  14,  111 — 118). — The  solubility  of  lead 
arsenate  in  solutions  of  salts,  comparable  to  those  existing  in  the 
soil  solution  was  determined.  In  water,  the  solubility  was  three 
parts  per  million.  This  figure  was  scarcely  affected  by  the  presence 
of  neutral  sulphates  and  nitrates  but  was  markedly  increased  by 
acid  salts  and  salts  hydrolysing  in  solution  to  give  an  alkaline 
reaction.  The  solubility  of  lead  arsenate  in  soil  is  roughly  pro- 
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portional  to  the  amount  of  soluble  salts  in  the  soil,  with  the  exception 
of  alkali  soils  where  the  figure  is  lower  than  would  be  expected. 
The  presence  of  carbonate,  hydrogen  carbonate,  and  potassium 
ions  appears  in  most  cases  to  facilitate  the  solution  of  lead  arsenate. 

A.  G.  P. 

Some  Relations  of  Arsenic  to  Plant  Growth.  II.  John 
Stewart  and  Edwin  S.  Smith  ( Soil  Sci .,  1922,  14,  119 — 126).— 
Crops  were  grown  in  soil  to  which  varying  amounts  of  disodium 
arsenate  were  added.  Distinct  evidence  of  stimulation  in  low 
concentrations  was  observed,  although  no  decisive  information 
could  be  obtained  from  the  dry  weights  of  crops  obtained.  Higher 
concentrations  of  arsenate  proved  injurious.  It  is  suggested  that 
the  accumulation  in  the  soil  of  arsenates  from  sprays  may  be 
beneficial,  since  the  solubility  of  lead  arsenate  in  the  soil  solution 
is  sufficiently  small  to  prevent  the  concentration  of  arsenic  reaching 
the  toxic  dose.  A.  G.  P. 

Hippuric  Acid  and  Urea  as  Nutrient  Materials  for  Plants. 

Th.  Bokorny  (Biochem.  Z.,  1922,  132,  197 — 209). — In  higher 
strengths  than  0*09%,  hippuric  acid  is  toxic  to  plant-cells,  urea  at 
1%  being  harmless.  H.  K. 

The  Influence  of  Sucrose  on  the  Greening*  of  Etiolated 
Cotyledons  at  Various  Stages  of  Germination.  (Frl.)  S. 
Mansky  ( Biochem .  Z.,  1922,  132,  18 — 25). — The  etiolated  embryos 
or  shoots  of  the  pumpkin  were  grown  in  the  dark  and  then  exposed 
to  sucrose  solutions  of  different  strengths  and  at  different  periods 
of  growth,  in  sunlight.  There  is  a  minimum  concentration  of 
sucrose  which  favours  chlorophyll  formation,  an  optimum  and  a 
maximum  concentration,  and  each  of  these  depends  on  the  age 
of  the  embryo.  H.  K. 

What  Becomes  of  Carbohydrates  when  the  Leaves  of  Trees 

Die  ?  Raoul  Combes  and  (Mule)  Denise  Kohler  ( Compt .  rend., 
1922,  175,  590 — 592). — When  the  leaves  turn  yellow  and  die  on 
the  trees  the  amount  of  soluble  carbohydrates  decreases  by  about 
one -half  during  the  change.  Leaves  which  have  been  plucked  and 
subsequently  undergo  the  change  of  colour  also  diminish  in  carbo¬ 
hydrate  content,  but  only  by  one-third.  In  both  cases  the  insoluble 
easily  hydrolysed  carbohydrates  increase  in  quantity;  this  is  due 
to  a  transformation  of  the  less  easily  hydrolysed  polysaccharides 
into  those  more  easily  hydrolysed.  These  conclusions  are  drawn 
from  a  study  of  the  leaves  of  Fagus  sylvatica  and  (Esculus  hippo - 
castanum ,  both  of  which  species  give  analogous  results.  H.  J.  E. 

Changes  which  Occur  in  the  Pectic  Constituents  of  Stored 
Fruit.  Marjorie  Harriotte  CarrIs  (Biochem.  J .,  1922,  16, 
704 — 712). — Pectin  reaches  a  maximum  during  the  process  of  ripen¬ 
ing  and  then  gradually  falls  as  the  fruit  (apple)  becomes  over-ripe. 
The  date  of  picking  of  the  fruit  has  no  effect  on  the  development 
of  the  pectin  in  either  cold  or  ordinary  store.  Protopectin — the 
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precursor  of  soluble  pectin — can  be  estimated  by  hydrolysing  the 
residue  with  N  /20- hydrochloric  acid  after  the  soluble  pectin  has 
been  extracted  and  utilising  the  calcium  pectate  method.  Pre¬ 
liminary  work  suggests  the  existence  of  a  definite  relationship 
between  the  quantities  of  soluble  pectin  and  protopectin  con¬ 
stituents  and  that  the  production  of  soluble  pectin  is  due  to  enzyme 
action.  There  is  a  possibility  of  the  existence  of  a  third  soluble 
pectin.  S.  S.  Z. 

Chemical  Constituents  of  Green  Plants.  XXI.  The  Non¬ 
existence  of  Crassulacese  Malic  Acid.  Hartwig  Franzen  and 
Rudolf  Ostertag  (Z.  physiol.  Chem .,  1922,  122,  263 — 297).— It 
appears  that  the  third  optically  active  form  of  malic  acid,  said  to 
exist  in  Bryophyllum ,  Crassula  arborescens ,  Echeveria  secunda  glauca , 
and  other  plants,  does  not  really  exist.  A  review  of  the  literature 
suggests  that  it  is  really  an  impure  form  of  ordinary  malic  acid, 
and  an  investigation  on  the  acids  of  Echeveria  has  shown  that  the 
impurity  which  has  been  responsible  for  the  erroneous  conclusion 
is  a  bimolecular  anhydride  of  malic  acid, 

C02H-CH2-CH<q^q>CH-CH2-C02H. 

The  presence  of  this  has  been  shown  by  using  the  ester-hydrazide 
method  previously  employed.  Besides  this  anhydride,  and  much 
malic  acid,  the  presence  of  traces  of  succinic  acid  and  possibly  of 
citric  acid  has  been  demonstrated  by  the  same  method.  W.  0.  K. 

Carrageen  ( Chondrus  crispus).  III.  The  Constitution  of 
the  Cell-wall.  Barbara  Russell-Wells  (Biochem.  J.,  1922, 
16,  578 — 586). — The  chemistry  of  the  hot  and  cold  extracts  of 
carrageen  as  prepared  by  Haas  and  Hill  and  by  Haas  (A.,  1921,  i, 
839)  was  studied.  Both  extracts  contain  pentose  radicles  and 
calcium  and  ammonium  ethereal  sulphates.  The  ash  also  contains 
calcium,  magnesium,  sodium,  potassium,  and  traces  of  iron.  Pectic 
radicles  are  absent  from  both  extracts.  The  cold  extract  contains  a 
dialysable  organic  substance.  On  oxidation  the  cold  and  hot 
extracts  yield  mucic,  oxalic,  and  tartaric  acids — more  mucic  but 
less  oxalic  acid  is  derived  from  the  cold  than  from  the  hot  extract. 
The  extracted  residue  of  carrageen  contains  cellulose.  There  are 
indications  that  Ceramium  rubrum  also  contains  ethereal  sulphates. 

s.  s.  z. 

Botanico-chemical  Notes.  Edmund  0.  von  Lippmann  ( Ber 
1922,  55,  [R],  3038 — 3041). — During  an  exceptionally  warm  summer 
drops  of  nectar  fell  from  the  garden  foxglove  which  solidified 
readily  and  contained  large  quantities  of  sucrose. 

Trehalose  has  been  isolated  from  a  sample  of  wild  oats  grown 
near  Kissingen. 

An  exudation  from  the  stems  of  a  quince  tree  which  had  been 
damaged  by  smoke  and  was  nearly  dead  consisted  of  a  viscous, 
white  gum  which  was  very  rapidly  and  almost  completely  hydro* 
lysed  by  dilute  acid  with  production  of  r-galactose. 
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Malic,  citric,  tartaric,  and  succinic  acid  have  been  isolated  from 
the  berries  of  the  mountain  ash ;  the  nature  and  relative  amounts 
of  the  acids  appear  to  depend  on  the  variety  of  berry  and  the 
degree  of  ripeness.  H.  W. 

The  Relation  between  Anthocyanin  and  Oxydases.  Marcel 
Mirande  (Compt.  rend.,  1922,  175,  595 — 597). — The  development 
of  colouring  matter  in  scales  from  bulbs  of  Lilium  candidum  and 
L.  martagon  on  exposure  to  light  depends  on  an  oxidising  action. 
The  presence  of  an  oxydase  in  the  scale  is  shown,  but  it  is  confined 
to  that  portion  in  which  the  anthocyanin  is  formed  or  which  is 
capable  of  formation  of  anthocyanin.  H.  J.  E. 

The  Relation  between  Tissue-acidity  and  the  Presence  of 
Anthocyanin  in  the  Scales  of  Lily  Bulbs  exposed  to  Light. 

Marcel  Mirande  ( Compt .  rend.,  1922,  175,  711 — 713;  cf.  this 
vol.,  i,  1100,  and  preceding  abstract). — Scales  from  bulbs  of  Lilium 
candidum  and  L .  martagon  when  detached  and  exposed  to  light 
undergo  an  increase  in  acid  content  which  is  due  partly  to  the 
fracture  and  partly  to  the  acidification  which  is  correlated  with 
pigmentation.  The  author  has  shown  that  an  oxydase  is  present 
but  that  its  distribution  is  limited  to  those  cells  in  which  the 
pigment  is  formed,  whilst  acidification  occurs  at  all  points.  If 
the  oxydase  is  a  factor  in  the  acidification  which  accompanies 
pigmentation,  this  is  clearly  differentiated  from  the  general  develop¬ 
ment  of  acid ;  if  not,  its  only  function  appears  to  be  the  part  played 
in  anthocyanin  development.  The  conclusion  is  drawn  that  this 
work  confirms  the  author’s  statement  that  oxidation  is  a  factor  in 
anthocyanin  synthesis.  H.  J.  E. 

The  Transformation  of  a  Chromogen  of  Yellow  Flowers  of 
Medicago  falcata  under  the  Action  of  an  Oxydase.  St. 

Jonesco  ( Compt .  rend .,  1922, 175,  592 — 595). — An  alcoholic  extract 
of  the  yellow  flowers  of  M.  falcata  gave  a  clear  liquid  of  an  intense 
yellow  colour,  and  a  series  of  tests  showed  that  the  pigment  was 
of  the  flavone  type.  Reduction  of  the  pigment  by  nascent  hydrogen 
gave  a  colourless  solution,  but  the  action  of  the  oxydase  obtained 
from  Russula  delica  resulted  in  the  production  of  a  substance  of 
the  same  colour  as  the  violet  flowers  of  M .  falcata ,  which  responded 
to  tests  in  a  manner  characteristic  of  anthocyanins.  Similar  results 
are  obtained  by  oxidation  of  the  yellow  pigment  with  hydrogen 
peroxide  and  the  author  concludes  that  oxidation  of  the  chromogen 
leads  to  its  transformation  into  an  anthocyanin  pigment. 

H.  J.  E. 

The  Phytosterols  of  Ragweed  Pollen.  Frederick  W.  Hevl 
(J.  Amer.  Chem .  Soc .,  1922,  44,  2283 — 2286). — From  the  unsaponi- 
fiable  fraction  of  the  ether  extract  of  the  pollen  of  ragweed,  Ambrosia 
artemisi folia,  L.,  the  author  has  isolated  a  new  phytosterol, 
ambrosterol ,  C20H34O,  m.  p.  147 — 149°,  giving  an  acetate,  m.  p.  112 — 
113°.  In  addition,  this  fraction  contains  a  phytosterol,  C27H460, 
m.  p.  147*5 — 148°,  and  considerable  amounts  of  a  more  highly 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  i.  1225 

oxygenated  substance,  probably  an  oxyphytosterol.  Appreciable 
quantities  of  the  higher  homologues  of  the  methyl  alcohol  series, 
of  which  cetyl  and  octadecyl  alcohols  were  identified,  and  traces 
of  a  hydrocarbon  were  also  found.  W.  G. 

The  Presence  of  Aucubin  and  Sucrose  in  Seeds  of  Rhin- 
anthus  Crista-Gallij  L.  Marc  Bridel  and  (Mlle)  Marie 
Braecke  ( Compi .  rend.,  1922,  175,  532—534;  of.  A.,  1921,  i, 
N4()).~ -Aucubin  and  sucrose  were  obtained  in  pure  crystalline 
condition  from  the  seed.  H.  J.  E. 

Nitrogenous  Metabolism  of  Higher  Plants.  III.  The 
Effect  of  Low-temperature  Drying  on  the  Distribution  of 
Nitrogen  in  the  Leaves  of  the  Runner  Bean.  Albert  Charles 
Ghibnall  (Biochem.  J .,  1922,  16,  599 — 607). — On  drying  the  leaves 
of  the  runner  bean  at  a  low  temperature,  some  of  the  protein  is 
autolysed  with  the  production  of  water-soluble  nitrogenous  products 
which  chiefly  consist  of  ammonium  salts,  asparagine,  and  amino- 
acids.  The  reduced  protein  is,  however,  not  appreciably  changed 
in  character.  The  dried  leaves  contain  enzymes  which  are  activated 
by  water.  The  presence  is  indicated  of  an  asparaginase  which  is 
activated  by  the  addition  of  water  and  under  the  specified  con¬ 
ditions  manifested  marked  synthetic  activity.  S.  S.  Z. 

Nitrogenous  Metabolism  of  the  Higher  Plants.  IV.  Dis¬ 
tribution  of  Nitrogen  in  the  Dead  Leaves  of  the  Runner  Bean. 

Albert  Charles  Chibnall  {Biochem.  J .,  1922,  16,  608 — 610). — 
For  comparison  with  the  seasonal  variations  previously  described 
(this  vol.,  i,  908),  the  nitrogen  content  of,  and  its  distribution  in, 
the  dead  leaf  of  the  runner  bean  killed  by  a  frost  in  the  twenty- 
fourth  week  of  its  life  is  given.  S.  S.  Z. 

Application  of  Bourquelot's  Biochemical  Method  to  the 
Investigation  of  Sugars  and  Glucosides  in  some  of  the 
Scrophulariacece •  (Mlle)  Marie  Braecke  {Ball.  Soc.  Chim . 
Biol.,  1922,  4,  407 — 414;  cf.  A.,  1915,  i,  631). — Nine  plants  were 
investigated  and  all  were  found  to  contain  sugars  hydrolysable 
by  invertase  and  a  glucoside  hydrolysable  by  emulsin.  In  the 
cases  of  Pentstemon  hybridus ,  Collinsia  bicolor ,  Benth.,  Pentstemon 
barbatus ,  Roth.,  and  Freylinia  cestoides ,  Colla,  the  glucoside  appears 
to  be  identical  with  aucubin  (cf.  this  vol.,  i,  209),  although  in  the 
three  last  plants  other  principles  decomposable  by  emulsin  are 
probably  also  present.  E.  S. 

The  Presence  of  the  Glucoside  of  an  Essential  Oil  in  the 
Leafy  Stems  and  Roots  of  Sedum  telephium,  Linn,  Marc 
Bridel  (J.  Pharm.  Chim.,  1922,  [vii],  26,  289 — 298). — Bourquelot’s 
biochemical  method  reveals  the  presence  in  the  leafy  stems  and 
roots  of  Sedum  telephium ,  a  glabrous  plant  growing  in  the  Vosges 
and  elsewhere  in  France,  a  glucosidal  principle  giving  on  hydrolysis 
by  emulsin  an  aromatic  substance  having  an  odour  of  roses.  So 
far  the  glucoside  has  only  been  obtained  in  an  amorphous  con¬ 
dition.  It  is.  soluble  in  water,  alcohol,  acetone,  or  chloroform. 
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Its  aqueous  solution  reduces  Fehling’s  solution,  1  gram  being 
equivalent  to  0*103  gram  of  dextrose.  It  has  [a]D  —28*57°.  On 
hydrolysis  with  sulphuric  acid,  an  aromatic  substance  having  an 
odour  reminiscent  of  eucalyptol  or  terpineol  is  produced.  The 
different  substances  produced  by  the  action  of  emulsin  and  sulphuric 
acid,  respectively,  might  indicate  that  the  fermentation  product  is 
a  substance  related  to  geraniol,  which,  as  is  known,  gives  terpene 
derivatives  by  the  action  of  sulphuric  acid.  The  reducing  sugar 
was  identified  as  dextrose.  G.  F.  M. 

Carbon  Monoxide  in  Tobacco  Smoke.  Henry  E.  Arm¬ 
strong  and  E.  V.  Evans  {Brit,  Med .  J.}  1922,  (I),  992 — 993). — 
Hydrogen  sulphide  and  carbon  monoxide  are  present  in  tobacco 
smoke  in  minute  amounts.  The  carbon  monoxide  was  estimated 
in  a  Bone  and  Wheeler  apparatus,  or  by  Gautier’s  method,  and 
found  to  vary  with  the  rate  of  smoking,  being  the  greater  the 
more  rapidly  air  is  artificially  drawn  through  the  glowing  tobacco, 
the  length  and  temperature  of  the  glowing  portion  being  thereby 
increased.  Cigarettes,  smoked  normally,  yield  a  smoke  containing 
0*6 — 0*88%  of  carbon  monoxide,  pipes  from  0*7 — 1*14%,  and 
cigars  from  6 — 8%  (when  smoked  quickly).  As  regards  cigars, 
the  results  are  little  affected  by  make  or  quality,  closeness  of 
packing  and  rate  of  smoking  being  the  determining  factors. 

•  A.  A.  E. 

Differences  Effected  in  the  Protein  Content  of  Grain  by 
Applications  of  Nitrogen  made  at  Different  Growing  Periods 
of  the  Plant.  W.  F.  Gericke  (Soil  Sci .,  1922,  14,  103 — 109).— 
Pot  cultures  of  various  cereals  were  fertilised  with  sodium  nitrate 
periodically  during  the  first  three  to  four  months  after  sowing. 
In  general,  the  later  the  application  of  nitrogen  was  made  the 
higher  became  the  protein  content  of  the  matured  grain.  The 
relative  variations  of  protein  content  produced,  depended  on  the 
length  of  the  normal  growing  period  of  the  plant.  Thus  no  differ¬ 
ences  were  produced  by  fertilisation  during  the  dormant  periods 
of  growth  of  winter  wheat  and,  to  a  lesser  extent,  of  rye.  The 
hardness  of  the  wheat  grains  followed  the  increased  protein  content ; 
from  a  soft  seed  wheat  the  whole  range  from  a  typically  soft  to 
a  typically  hard  grain  could  be  produced  according  to  the  period 
at  which  nitrates  were  added.  The  size  of  the  grains  varied  but 
little.  A.  G.  P. 

Biochemistry  of  Phosphorus.  F.  Bogozinski  (Bull,  Acad, 
Sci.  Cracovie ,  1915,  [£],  No.  5, 87— 98).— In  the  milling  by-products 
of  the  cereals,  16 — 35%  of  the  phosphate  is  present  in  an  insoluble 
form,  whilst  in  the  residues  from  oil-bearing  seeds  the  corresponding 
figure  is  50 — 82%.  Most  of  the  soluble  phosphate  of  the  maize 
kernel,  including  all  the  phytin  phosphate,  is  present  in  the  germ. 
In  the  case  of  sprouted  malt,  the  inorganic  phosphate  is  found  to 
increase  at  the  expense  of  the  phosphorus  in  the  proteins  and  the 
phytin.  The  phytin  phosphate  appears  to  be  stored  in  the  outer 
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portion  of  the  wheat  kernel.  Rye  bran  is  comparatively  poor  in 
phytin  phosphate  but  rich  in  inorganic  phosphate.  For  the  pre¬ 
paration  of  phytic  acid,  wheat  bran,  rice  fodder,  and  rape  press 
cake  are  the  only  considerable  sources.  Coconut  press  cake  has  a 
high  content  of  phytin,  and  a  low  content  of  phosphate,  whilst 
the  reverse  is  true  for  palm  nut  press  cake.  It  was  observed  in 
the  case  of  the  wheat  kernel  that  all  the  inorganic  phosphate  is 
soluble  in  water,  and  is  present  as  potassium  phosphate.  This 
appears  to  be  the  case  also  in  other  seeds.  Chemical  Abstracts. 

Absorption  (by  Soil)  of  Ammonium  Ions  from  Solutions 
of  Ammonium  Salts  and  the  Effect  of  Electrolytes  thereon. 

B.  Aarnio  (Z.  Pflanz.  Dung.,  1922,  [A],  1,  320 — 325). — The 
absorption  by  soil  of  ammonium  ions  from  solutions  varies  accord¬ 
ing  to  the  ammonium  salt  used  for  the  experiment,  being  approx¬ 
imately  the  same  for  ammonium  chloride  and  ammonium  sulphate, 
but  greater  for  ammonium  hydrogen  phosphate.  The  effect  of  the 
addition  of  electrolytes  on  absorption  from  ammonium  sulphate 
and  ammonium  hydrogen  phosphate  solutions  was  also  studied. 
In  most  cases,  absorption  is  decreased;  hydroxyl  ions,  however, 
cause  increase  in  absorption.  It  is  held  that  absorption  is  influenced 
according  to  the  effect  of  the  substances  present  on  the  degree  of 
dispersion  of  the  absorbent.  Electrolytes  which  flocculate  soil 
decrease  absorption,  whilst,  where  a  dispersing  effect  is  exerted, 
absorption  is  increased.  Soil  consists  both  of  positively  and 
negatively  charged  particles  and  anions  are  absorbed  to  some 
extent  as  well  as  kations.  G.  W.  R. 

Some  Investigations  on  the  Electrical  Method  of  Soil 
Moisture  Estimation.  Thomas  Deighton  (J.  Agric.  Sci.,  1922, 
12,  207 — 230). — The  method  examined  consists  of  measuring  the 
resistance  between  carbon  electrodes  pressed  into  the  soil  to  a 
measured  depth. 

It  is  shown  that  the  resistance  measured  is  the  mean  resistance 
of  a  volume  of  soil  rather  larger  than  a  sphere  of  which  the 
two  electrodes  are  the  poles.  The  limitations  of  the  method  are 
discussed,  and  a  mathematical  investigation  of  the  path  of  the 
current  in  the  soil  agrees  well  with  experimental  data. 

From  a  consideration  of  a  number  of  moisture-resistance  curves, 
it  is  concluded  that  with  moisture  contents  greater  than  10%, 
the  resistance  varies  inversely  with  the  square  of  the  moisture 
content.  With  less  than  10%  of  moisture,  one  or  more  irregularities 
appear  in  the  curves,  depending,  it  would  seem,  on  the  physical 
conditions  of  the  soil  colloids.  The  possibility  of  determining,  by 
this  method,  the  depth  of  water  tables  in  arid  lands  is  indicated. 

A.  G.  P. 

Origin  of  Soil  Colloids.  Neil  E.  Gordon  (Science,  1922, 
55,  676 — 677). — The  author  disagrees  with  Whitney’s  theory  (this 
voi,,  i,  708)  regarding  the  mode  of  formation  of  soil  colloids,  pre¬ 
ferring  to  regard  the  process  as  being  based  largely  on  chemical 
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reactions.  Many  soil  particles  are  hydrated  silicates  containing 
varying  amounts  of  aluminium,  iron,  silicon,  sodium,  potassium, 
calcium,  magnesium,  and  other  elements  in  smaller  quantities; 
they  are  surrounded  by  an  aqueous  film,  the  salts  in  the  outer 
layer  being  subjected  to  constant  hydrolysis.  The  hydrolytic 
products  of  the  soluble  compounds  are  partly  dissolved  by  the 
film,  and  partly  adsorbed  by  the  insoluble  products  of  the  iron  and 
aluminium  salts  which  form  a  gel  casing.  Percolating  rain-water 
removes  part  of  the  soluble  salts,  thus  destroying  the  salt  equilibrium 
between  the  water  film  and  the  gel,  and  releasing  some  of  the  soluble 
adsorbed  salt  to  the  water  film,  with  eventual  peptisation  of  the 
gel.  The  latter,  in  the  course  of  percolation,  may  again  be  coagu¬ 
lated,  whilst  the  soil  particle  is  again  exposed  to  hydrolytic  action. 
There  is  experimental  support  for  this  view  of  the  origin  of  soil 
colloids.  A.  A.  E. 

Absorption  of  Water  by  Soil  Colloids.  W.  0.  Robinson 
(J.  Physical  Chem .,  1922,  26,  647 — 653). — Samples  of  colloidal 
matter  extracted  from  thirty-four  soils,  which  differed  in  texture, 
origin,  mode  of  formation  and  chemical  composition,  showed  a 
relatively  constant  absorption  of  water.  The  soils  examined 
included  loam,  clay  loam,  silt  loam,  sandy  loam  soils,  and  subsoils. 
The  extreme  absorptions  were  0-240  gram  and  0-348  gram  of  water 
per  gram  of  colloid  and  the  mean  value  was  0-298.  It  is  suggested 
that  the  colloidal  matter  in  a  soil  might  be  fairly  closely  estimated 
by  determining  under  certain  conditions  the  water  absorption  of 
the  soil  and  dividing  the  result  by  the  average  factor  0*298. 

J.  F.  S. 

Occurrence  of  Sulphate  Reduction  in  the  Deeper  Layers 
of  the  Earth.  C.  A.  H.  von  Wolzogen  Ruhr  (Proe.  K.  Acad. 
Wetensch.  Amsterdam ,  1922,  25,  188 — 498). — A  number  of  samples 
of  soil  (peat,  clay,  and  sand)  taken  from  nine  new  wells  in  the 
Amsterdam  district  have  been  examined  for  the  presence  of  the 
sulphate  reducing  organism  Microspira  desulfuricans  by  placing 
small  portions  in  a  solution  containing  100  tap- water,  0*5  sodium 
lactate,  0*1  aspargine,  0-5  hydrated  magnesium  sulphate,  and  0-001 
hydrated  ferrous  sulphate  at  25°.  In  every  case,  after  two  to  twenty 
days  the  reduction  of  the  sulphate  was  evident  by  the  formation 
of  ferrous  sulphide.  Consequently  the  grey  colour  of  the  sand 
and  the  blue  to  bluish-black  colour  of  the  clay  point  to  the  sulphate 
reduction  occurring  at  depths  from  10  metres  to  34*50  metres. 
The  bacteria  have  been  isolated  and  counted  and  shown  to  be 
facultative  anaerobic  organisms.  The  transformation  of  sulphate 
into  ferrous  sulphide  by  Microspira  desulfuricans  explains  the  partial 
or  total  absence  of  sulphuric  acid  from  deep  dune  water.  J.  F.  S. 
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Refraction  of  Light  and  Atomic  StructureL  Refraction 
Equivalents  of  Ions.  Jarl  A.  Wasastjerna  (Ofvers.  Finska 
Vet.-Soc 1921,  63,  [A\f  No.  4,  18  pp. ;  from  Chem.  Zentr .,  1921, 
iii,  759). — Cuthbertson’s  rule  for  the  relation  between  the  refraction 
equivalents  of  atoms  and  their  position  in  the  periodic  system  is 
applicable  to  the  refraction  equivalents  of  the  ions  of  the  alkali 
and  alkaline -earth  metals.  It  follows  that  the  outer  electron 
sheath  of  an  alkali  metal  contains  only  one  electron  which  in  salt 
formation  passes  over  to  the  acid  half,  which  thereby  becomes 
negative.  In  the  case  of  alkahne -earth  metals  the  outer  sheath 
contains  two  electrons  which  go  over  to  the  negative  atom  or 
group.  The  next  sheath  in  the  alkali  and  alkaline-earth  metals 
is  identical  with  that  in  the  preceding  member  of  the  horizontal 
series  which  is  nearer  to  the  nucleus  on  account  of  increased  attrac¬ 
tion.  Numerical  values  are  given  for  the  refraction  equivalent  of 
positive  and  negative  ions.  G.  W.  R. 

The  Molecular  Refraction  of  Substances  of  Higher  Melting 
Point  and  the  Calculation  of  the  Corresponding  Refractive 
Exponents  to  the  Temperature  of  Comparison,  20°.  Fritz 
Eisenlohr  (Ber.,  1921,  54,  [B],  2857 — 2867). — Difficulties  are 
experienced  in  calculating  the  refractive  values  of  substances  of 
higher  melting  point  above  20°,  since  values  calculated  from  the 
vol.  cxxii.  ii.  1 
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Lor entz -Lorenz  expression  increase  perceptibly  with  increasing 
temperature,  whereas  those  calculated  according  to  Gladstone- 
Dale  decrease  to  about  a  corresponding  extent.  The  only  expression 
for  the  molecular  refraction  which  is  nearly  independent  of  the 
temperature  is  that  of  Eykman,  (n2—  \)M  j(n-\-OA)d,  but  this  has 
never  become  popular  with  chemists.  If  a  and  b  are  the  factors 
for  the  conversion  of  the  Lorentz -Lorenz  and  Gladstone-Dale  to 
the  Eykman  values,  the  expressions  n2~  l/n-\-0A=a(n2 — l)/(w2+2) 
and  n2 — l/^+0‘4=&(w — 1)  are  obtained,  whence  a— n2  +2+  +0*4 
and  &=%+l  +  +0-4.  For  a  given  interval  of  temperature,  for 
example  10°,  it  is  found  that  the  alteration  in  log  a  X  log  b  is 
approximately  constant  and  independent  of  the  value  of  the  refrac¬ 
tive  index;  for  the  given  temperature  interval,  log  a= — 0-00033 
and  log  6= +0-00024.  The  latter  value  cannot  be  regarded  as 
completely  independent  of  the  magnitude  of  the  refractive  index 
if  this  varies  greatly  from  the  normal  value  (n~  1-45)  and,  for 
this  case,  a  modified  table  of  corrections  is  given,  but,  in  general, 
the  values  quoted  are  sufficiently  accurate.  A  number  of  examples 
are  quoted  showing  the  method  of  calculating  the  refractive  index 
from  one  temperature  to  another  over  considerable  intervals  of 
temperature;  in  general,  the  observed  and  calculated  values  are 
in  excellent  agreement,  but  cymene  affords  an  exception.  A  small 
number  of  other  substances  also  do  not  behave  in  accordance  with 
Eykman’ s  formula.  The  substances  appear  to  have  a  very  appre¬ 
ciable  vapour  tension  at  the  atmospheric  temperature  and  to  pass 
at  a  comparatively  low  temperature  into  a  region  in  which  there 
is  no  longer  a  perfectly  uniform  change  of  refractive  index  with 
the  temperature.  For  safety,  it  is  advisable  to  restrict  observations 
to  a  region  which  does  not  embrace  more  than  one -third  of  the 
temperature  of  ebullition  as  usually  expressed.  H.  W. 

Optical  Properties  of  Solutions.  A  Theory  of  the  Structure 
of  the  Molecules  of  Electrolytes.  Jarl  A.  Wasastjerna 
(Acta  Soc .  Sci .  Fennicae ,  1920,  50,  No.  2,  129  pp. ;  from  Chem, 
Zentr .,  1921,  iii,  758 — 759). — The  refractive  indices  and  densities 
of  aqueous  solutions  of  a  number  of  organic  salts,  sodium  chloride, 
potassium  chloride,  and  oxalic  acid  were  determined  for  two 
different  temperatures  and  for  three  different  wave-lengths  at 
each  temperature.  From  the  results  obtained  certain  conclusions 
were  drawn  as  to  the  influence  of  dissociation  on  the  optical  pro¬ 
perties  of  electrolytes.  The  number  of  valency  electrons  in  each 
atom  may  be  directly  calculated  from  Eisenlohr’s  atomic  refraction 
constant  and  the  results  are  in  agreement  with  Drude’s  valency 
theory.  A  new  interpretation  of  the  Lorenz-Planck  dispersion 
formula  is  given  leading  to  a  working  hypothesis  whereby  the 
selective  photoelectric  effect  can  be  calculated  as  well  as,  in  certain 
cases,  the  alteration  in  refraction  and  dispersion  due  to  ionisation. 
It  is  shown  that  the  temperature  coefficient  of  molecular  refraction 
for  dissolved  salts  is  always  negative  by  the  Newton-Laplace 
formula,  variably  positive  and  negative  by  the  Gladstone-Dale 
formula,  and  negative  by  the  Lorentz -Lorenz  formula.  It  is 
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further  shown  that  the  additive  character  of  specific  refractive 
power  is  satisfied  by  the  Gladstone-Dale  formula.  For  the  deter¬ 
mination  of  the  molecular  refraction  of  dissolved  salts,  strong 
solutions  should  be  used  and  the  values  extrapolated  for  100%. 
The  optical  properties  of  salt  solutions  can  be  simply  explained  by 
assuming  that  the  ions  occur  ready  formed  in  the  molecules  of 
strong  electrolytes  whilst  the  molecules  of  weak  electrolytes  cannot 
be  thus  polarised.  G.  W.  R. 

Notes  of  Spectrography.  E.  von  Angerer  (Physikal.  Z., 
1921,  22,  521 — £23). — A  description  of  various  modifications  of 
apparatus  and  technique  used  by  the  author  in  spectroscopic 
work.  The  points  included  refer  to  (a)  the  iron  arc,  (b)  the  mercury 
reference  spectrum,  (c)  the  reproduction  of  a  wave-length  scale, 
and  (d)  an  ultra-violet  monochromatic  light  filter.  J.  F.  S. 

The  Origin  of  Band  Spectra.  Ytjtaka  Takahasiii  ( Proc . 
Phys.  Math .  Soc .  Japan ,  1921,  [3],  3,  20 — 28,  30 — 33). — It  is  possible 
to  deduce  a  formula  representing  a  system  of  band  spectra  from  the 
oscillation  of  the  atoms  in  a  molecule  if,  with  Rohr  and  Sommerfeld^ 
the  quantum  relations  A2— Tiv  and  f  L  pi  dqi~nh  are  accepted 
for  the  conditions  of  the  radiation  and  the  stationary  state.  A 
simple  Deslandres  formula  v~A-\-B{n^ — )?22)  where  B=hj8ir2I0  is 
arrived  at.  If  the  angular  momentum  of  the  molecular  rotation  is 
not  a  complete  multiple  of  hj 2tt  the  formula  becomes  v=A  A: B{n  +e)2, 
where  e<l  as  observed  in  many  cases.  The  theoretical  values  of 
A  and  B  in  the  last  equation  are  found  to  be  of  the  same  order  of 
magnitude  as  the  observed  ones  for  band  spectra  of  nitrogen  and 
oxygen.  In  the  low  potential  discharge  in  hydrogen,  Fulcher 
isolated  two  triplet  bands.  It  is  shown  that  these  bands  can  be 
represented  by  the  author’s  formula  by  taking  suitable  values  for 
the  constants.  Chemical  Abstracts. 

The  Changeable  Fine  Structure  of  the  Balmer  Series. 

E.  Gehrcke  and  E.  Latj  {Physikal.  Z 1921,  22,  556 — 557). — A 
change  in  pressure  brings  about  a  change  in  the  intensity  relation¬ 
ship  of  the  two  components  of  the  Balmer  series,  which  is  a  series 
of  doublets.  The  intensity  change  is  most  noticeable  in  the  case 
of  Ha  and  least  in  the  case  of  Hv.  Using  a  long  tube  of  2  cm. 
bore  the  ratio  I kjlh  on  changing  the  pressure  from  0*1  mm.  to 
0-01  mm.,  increases  by  50%  for  Ha,  11%  for  1%,  and  5%  for  Hy. 
The  ratio  Ijcjli  is  that  of  the  intensity  of  the  short  wave-length 
component  to  the  intensity  of  the  long  wave-length  component. 
The  change  of  the  intensity  relationship  is  nearly  inversely  pro¬ 
portional  to  the  square  of  the  series  number.  The  bore  of  the 
tube  has  a  controlling  influence  on  the  intensity  relationship,  thus, 
in  a  5  cm.  long  tube  of  1-5  mm.  bore  the  longer  wave-length  com¬ 
ponent  is  stronger,  but  both  components  are  faint.  The  appear¬ 
ance  of  the  lines  is  unchanged  on  changing  the  bore  from  5  mm. 
to  0*1  mm.  J.  F.  S. 

Spectrum  of  Bromine  Vapour  ;  Zeeman  Effect.  G.  Rlbaud 
(J.  phys.,  1917,  7,  205 — 208). — The  emission  spectrum  of  bromine 
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vapour  was  studied  with  the  aid  of  a  Geissler  tube  discharge.  If 
a  Geissler  tube  is  placed  perpendicularly  to  the  field  of  an  electro¬ 
magnet,  and  strong  fields  are  used,  the  apparent  resistance  of  the 
tube  becomes  extremely  high,  and  the  discharge  requires,  therefore, 
a  very  high  potential;  moreover,  the  fines  obtained  are  much 
broadened  and  difficult  to  measure.  The  tube  is  consequently 
introduced  along  the  axis  of  the  pole-pieces.  Twenty-six  fines  in 
the  region  X  4014  to  X  5332  were  studied  in  a  field  of  21800  gauss. 
The  values  of  AA/Hx2  for  the  majority  of  the  fines  are  grouped 
about  the  values  l*05xl0-4  and  l*23xl0~4.  Normal  separation 
was  not  observed  for  any  of  the  fines,  but  the  lines  X  4766,  4785, 
and  4816  have  a  separation  very  nearly  double  the  normal  (cf. 
A.,  1912,  ii,  1114;  Kimura,  A.,  1921,  ii,  140,  141). 

Chemical  Abstracts. 

Excitation  of  the  Enhanced  Spectrum  of  Magnesium  in  a 
Low  Voltage  Arc.  Paul  D.  Foote,  W.  F.  Meggers,  and 
F.  L.  Mohler  {Phil.  Mag.,  1921,  [vi],  42,  1002 — 1015). — A  vacuum 
arc  is  described  in  which  the  electronic-atomic  collisions  take  place 
at  any  desired  definite  velocity  of  the  electrons.  The  neutral 
magnesium  atom  is  shown  to  absorb  quanta  of  the  following  values, 
which  may  be  emitted  as  equivalent  quanta  of  radiation  :  46-9  volts, 
producing  L-radiation ;  22*8  volts  (probably),  producing  double 
ionisation  and  resulting  in  the  simple  enhanced  and  the  arc  spectra ; 
7*61  volts,  producing  simple  ionisation  and  resulting  in  the  arc 
spectrum ;  2*70  volts  resulting  in  the  single  fine  spectrum.  The 
simply  ionised  magnesium  atom  absorbs  quanta  as  follows  :  14*97 
volts,  producing  double  ionisation  and  resulting  in  the  simple 
enhanced  spectrum ;  4*4  volts  resulting  in  the  single-line  enhanced 
spectrum.  With  high  current  density  other  quanta  may  be 
absorbed  corresponding  with  fundamental  lines  of  the  subordinate 
series.  J.  F.  S. 

Band  Spectra  of  Isotopes.  L.  Grebe  and  H.  Konen 
(Physikal.  Z .,  1921,  22,  546 — 549). — The  wave-lengths  of  the  higher 
members  of  the  band  spectrum  of  uranium-lead  and  ordinary  lead 
have  been  compared.  The  chosen  wave-lengths  fie  between 
XX  4257*690  and  4281*458  A.U.  Eighteen  fines  have  been  com¬ 
pared,  and  it  is  shown  that  the  wave-length  of  the  fine  corre¬ 
sponding  with  uranium-lead  is  on  the  average  0*055  A.U.  shorter 
than  that  for  ordinary  lead.  This  figure  agrees  so  far  as  its  order 
is  concerned  with  the  assumption  that  the  diatomic  molecules  are 
the  carriers  of  the  band  spectrum.  J.  F.  S. 

Wave-lengths  of  Lines  in  the  Iron  Arc  from  Grating  and 
Interferometer  Measurements,  X  3370 — 6750.  Charles  E. 
St.  John  and  Harold  D.  Babcock  (Astrophys.  J.,  1921,  53,  260 — 
299). — One  thousand  and  twenty- six  lines  were  measured  with  an 
accuracy  of  ±0*001  A.  Manipulative  details  receive  special  con¬ 
sideration  in  this  paper.  Chemical  Abstracts. 

Determination  of  the  Terms  of  the  Cyanogen  Bands. 

A.  Kjratzer  {Physikal.  Z.,  1921,  22,  552 — 555).— A  theoretical 
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paper  in  which  the  relationships  of  the  violet  cyanogen  bands  are 
investigated  and  the  values  obtained  theoretically  are  compared 
with  the  experimental  and  empirical  values  of  Heurlinger  (Z, 
Physik .,  1920,  i,  82).  It  is  shown  that  the  zero  lines  of  the  violet 
cyanogen  bands  are  expressed  by  the  formula  25797-83+ 
7ix(2143-88  — nxx  20*25)— 7i2(2055*64— n2x  13-25),  in  which  n1  and  n2 
are  the  quantum  numbers.  A  comparison  of  the  zero  values  calcu¬ 
lated  by  this  equation  with  the  empirically  deduced  values  of 
Heurlinger  shows  in  most  cases  an  astonishingly  good  agreement 
between  the  two  sets  of  wave-lengths.  The  whole  of  the  line 
systems  of  the  violet  bands  of  cyanogen  may  be  calculated  by  the 
theoretically  deduced  formula.  v=vtf+jB1”»+w1v1°(  1 — ?Wi) — 
n2v2°(l—  w2/it2^2)=h2mJ51wi+m2(J51rai— B2n*),  where  ve~\-Bx0— 25797-83  ; 
^—25795*91 ;  v1°-2143*88 ;  vx°uxx^20-25 ;  2^-3-841  -0*0044^ ; 
v2°=: 2055-64;  v2°u2x2=  13-25  and  2^-3-705-0*035n2.  It  now 
becomes  possible  to  differentiate  between  the  red  cyanogen  bands 
and  the  so-called  nitrogen  bands,  since,  as  was  shown  by  Heurlinger, 
the  red  cyanogen  bands  and  the  violet  cyanogen  bands  have  a 
common  end  term.  J.  F.  S. 

The  Absorption  Spectrum  of  Hydrogen  Chloride.  Walter 
F.  Colby  and  Charles  F.  Meyer  (Astrophys.  J .,  1921,  53,  300 — 
309). — The  hydrogen  chloride  absorption  band  extending  from 
3-16  to  3-70/x  was  observed  by  the  use  of  apparatus  similar  to 
that  described  by  Imes  (Astrophys.  J.,  1919,  50,  251- — 276).  The 
compensation  chamber  was  found  to  be  superfluous.  The  absorp¬ 
tion  chambers,  16  to  60  cm.  in  length,  could  be  heated  to  incipient 
redness.  The  experiments  confirmed  results  of  Paton  showing 
that  heating  increases  the  number  of  observable  lines  but  does 
not  change  the  wave-length.  The  wave  numbers  for  28  lines  were 
tabulated  and  an  equation  was  derived  to  represent  them.  The 
law  of  spacing  is  not  parabolic,  as  has  been  supposed,  but  a  cubic 
term  is  found  to  be  necessary.  Chemical  Abstracts. 

An  Absorption  Band  Spectrum  for  Water  in  the  Region 
of  Wave-lengths  of  Several  Decimetres.  Richard  Weichmann 
(Physikal.  Z .,  1921,  22,  535 — 544). — The  method  of  the  parallel 
wire  system  is  so  modified  that  it  may  be  used  for  the  determination 
of  the  refractive  indices  of  liquids  and  gives  results  with  an  error 
of  only  0-5%.  An  exciter  has  been  constructed  by  means  of  which 
a  practically  monochromatic  radiation  up  to  X— 12  cm.  and  of  a 
sufficient  intensity  can  be  produced.  The  resonance  curve  has  a 
perfectly  smooth  course  and  a  decrement  which  in  general  does 
not  exceed  0-04.  The  width  of  the  spectrum  lines  is  therefore  not 
much  greater  than  AX— 1  mm.  In  the  spectrum  of  water  over  the 
range  X=65  cm.  to  X— 27  cm.,  three  bands  of  anomalous  dispersion 
are  found,  which  at  the  same  time  are  three  absorption  bands. 
The  width  of  the  two  outside  bands  is  approximately  AX— 3  cm. 
The  middle  band  is  sharper  and  has  a  width  of  0-5  cm.  These 
results  indicate  that  it  is  probable  that  water  possesses  a  true 
absorption  spectrum  in  the  region  of  long  wave-lengths,  which  is 
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a  continuation  of  the  usual  long  wave-length  absorption  spectrum 
of  water.  J.  F.  S. 

Action  of  Electrical  Fields  on  Absorption  Lines  (D-Lines 
of  Sodium  Vapour).  R.  Ladenburg  (. Physikal .  Z 1921,  22, 
549 — 552). — The  effect  of  electric  fields  of  100,000  volt/cm.  on  the 
D  lines  of  sodium  has  been  investigated.  The  sodium  light  was 
produced  in  a  quartz  capillary  filled  with  a  mixture  of  neon  and 
helium,  and  was  examined  in  a  Lummer-Gehrcke  spectroscope. 
It  is  shown  that  no  resolution  of  the  absorption  lines  occurs,  but 
that  probably  the  p  and  s  components  are  displaced  unequally  in 
the  same  sense.  It  is  shown  that  two  fundamentally  different 
kinds  of  electrical  action  on  spectrum  fines  must  be  differentiated, 
(1)  the  symmetrical,  relatively  strong  Stark  effect,  which  is  pro¬ 
portional  to  the  field  strength,  and  (2)  the  unsymmetrical  effect, 
which  is  proportional  to  the  square  of  the  field  strength  and  occurs 
when  the  influenced  electron  together  with  the  Coulomb’s  force 
act,  and  in  comparison  with  which  the  external  field  is  to  be 
regarded  as  small.  J.  F.  S. 

Effect  of  a  Strong  Electrical  Field  on  the  Absorption  Lines 
of  Sodium  Vapour.  R.  Ladenburg  (Naturwiss.,  1921,  9,  667 ; 
from  Ghem.  Zentr .,  1921,  iii,  993). — -The  Stark  effect  has  only  been 
observed  with  emission  spectra  of  gases  under  the  influence  of 
canal  rays.  Using  a  strong  electrical  field  (150,000 — 200,000 
volts/cm.)  and  a  Lummer-Gehrke  interference  spectrometer,  a 
marked  asymmetrical  effect  on  the  absorption  lines  of  sodium 
vapour  in  the  yellow  was  observed,  and  a  displacement  in  the 
red  of  0-02  A.  G.  W.  R. 

Width  of  the  Absorption  Bands  of  the  Rare  Earths.  Karl 
F.  Herzfeld  ( Physikal .  Z .,  1921,  22,  544 — 546). — A  mathematical 
paper,  in  which  the  width  and  the  influence  of  temperature  on  the 
width  of  the  absorption  bands  of  the  rare  earths  is  considered. 
The  width  is  shown  to  be  due  to  a  Stark  effect,  vdiich  is  brought 
about  by  the  penetration,  due  to  the  vibration,  into  the  electric 
fields  of  the  neighbouring  ions.  This  view  is  in  keeping  with  the 
dependence  of  the  width  on  the  temperature  and  leads  to  widths 
for  the  bands  which  are  of  the  correct  dimensions.  It  is  shown 
that  observations  on  the  width  of  the  bands  at  very  low  tem¬ 
peratures  will  furnish  information  on  the  existence  of  an  energy 
zero  point.  The  strength  of  the  electric  field  in  water  is  estimated 
as  of  the  order  5  X  10 7  volts/cm.  J.  F.  S. 

Spectroscopy  of  Uranium  and  some  Rare  Earths.  G. 

Meyer  and  Greulich  (Physikal.  Z .,  1921,  22,  583 — 585). — The 
minimum  concentration  of  solutions  of  salts  of  uranium,  cerium, 
lanthanum,  didymium,  and  thorium  which  may  be  detected  spectro¬ 
scopically  has  been  ascertained.  The  illumination  was  produced  in 
three  ways  :  (1)  sparks  from  a  transformer  of  10,000  volts  were 
passed  from  a  platinum  wire  to  a  bundle  of  platinum  wires  moistened 
with  the  solution,  (2)  a  syrupy  mixture  of  the  salt  solution  with 
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phosphoric  acid  was  placed  in  the  platinum  electrodes  of  a  Miethe 
extra  current  apparatus,  and  (3)  hollow  carbon  arc  carbons  were 
filled  with  the  residue  obtained  on  evaporating  the  solution  to 
dryness.  The  following  gives  the  minimum  concentrations  (c)  in 
mg./c.c.  and  the  wave-lengths  of  the  lines  visible  at  this  concen¬ 
tration  :  cerium,  XX  3940-89,  4166-75;  c=0*01 ;  lanthanum, 

X  3949*22  ;  c=0-006 ;  didymium,  Nd  X  4061-27,  4325-80  ;  Pr  X 
4206-81,4429*41;  c=0-01 ;  thorium,  XX  4391*30,  4382*10  ;  c=0-01 ; 
uranium,  XX  4090*28,  5919*61,  c=5*0.  It  is  thus  seen  that  the 
minimum  concentration  of  uranium  is  approximately  500  times 
greater  than  that  of  the  other  metals.  Experiments  were  made  to 
ascertain  the  influence  of  other  salts  on  the  amount  of  the  elements  in 
question  which  could  be  detected.  The  value  of  G—TJ/(U  - \-M )  X  100 
has  been  determined,  in  which  U  and  M  represent  the  amounts  of 
uranium  and  the  other  element.  It  is  shown  that  the  presence  of 
cerium,  lanthanum,  didymium,  and  thorium  has  very  little  effect 
on  the  visibility  of  the  uranium  lines ;  in  all  cases  the  value  of  G 
approximates  to  unity.  In  the  case  of  fifteen  other  elements 
examined  with  uranium,  it  is  shown  that  G  has  a  considerable 
value.  It  is  also  shown  that  a  knowledge  of  the  value  of 
G— U/(U+Fe)x  100=7  gives  a  means  of  estimating  the  amount  of 
uranium  in  a  solution  of  a  uranium  salt.  The  method  consists  in 
adding  an  iron  salt  to  the  solution  until  the  persistent  uranium 
lines  just  vanish.  In  the  case  of  a  solution  of  uranium  sulphate 
containing  15-8  mg./c.c.,  there  was  found,  using  this  method, 
15-4  mg./c.c.  The  influence  of  the  addition  of  salts  of  iron,  nickel, 
chromium,  manganese,  potassium,  sodium,  calcium,  cobalt,  lithium, 
aluminium,  magnesium,  uranium,  cerium,  didymium,  and  thorium 
on  the  persistence  of  the  spectrum  lines  obtained  from  solutions 
of  cerium,  lanthanum,  didymium,  and  thorium  salts  was  also 
investigated.  The  values  100Ce/(Ce-f*.M ) ;  100La/(La+iff ) ; 
100Di/(Di+JI),  and  100Th/(Th+iH)  vary  between  0-5  and  1*0 
for  all  cases  except  those  in  which  sodium  to  cerium,  of  the  above 
list,  have  been  added.  It  therefore  follows  that  the  rare  earths 
are  detectable  in  much  smaller  quantities  in  mixtures  than  is 
uranium.  J.  E.  S. 

Absorption  of  Ultra-violet  Light.  Thos.  H.  Dttrrans 
( Perf .  Essent.  Oil  Bee.,  1921,  12,  370 — 371). — The  ultra-violet 
absorption  spectra  of  eugenol,  ^oeugenol,  methyhsoeugenol,  ane¬ 
thole,  methylchavicole,  and  anisole  were  examined.  isoEugenol 
absorbs  more  strongly  than  eugenol,  and  methylation  of  the  phenolic 
group  still  further  increases  the  absorption,  an  2^/10,000  solution 
being  opaque  in  thicknesses  greater  than  20  cm.  The  absorptive 
power  of  anethole  is  remarkable,  10  cm.  of  jV/10,000  solution  or 
0-25  mm.  of  pure  anethole  completely  stopping  ultra-violet  light  of 
a  wave-length  of  less  than  about  27  A.U.  The  substitution  of  the 
propenyl  side-chain  by  the  allyl  radicle,  or  its  complete  removal, 
causes  an  enormous  diminution  of  the  absorptive  power.  The 
paper  is  illustrated  by  photographs  of  the  absorption  spectra  of  the 
substances  examined.  G.  F.  M. 
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Absorption  of  Light  by  Solutions.  Harald  Lunelitnd 
( Ofvers .  Finska  Vet.-Soc .,  1916 — 1917,  59,  No.  21,  21  pp. ;  from 
Chem.  Zentr.,  1921,  iii,  810). — Working  with  aqueous  solutions 
of  “brilliant  safranine,”  “  tartrazine,”  “crystal-ponceau,5’  andl 
“  rose  Bengal  ”  with  and  without  addition  of  sulphuric  acid,  ft  was; 
shown  that  the  extinction  coefficient,  e,  calculated  from  the  formula; 
l'=l .  10“^,  agrees  with  Beer’s  law,  according  to  which  the  extinc¬ 
tion  coefficient  is  proportional  to  the  concentration.  Using  tie* 
Konig -Martens  spectral  photometer,  it  is  shown  that  in  aqueous; 
solutions  of  safranine  a  marked  maximum  absorption  occurs  for 
%  51  9/a/a.  By  addition  of  sulphuric  acid  the  colour  changes  to 
green  through  violet,  and  the  absorption  maximum  changes;  to 
X  622/a/a.  G.  W.  R. 

A  Theory  of  Chromo-isomerism  of  Solid  Compounds.. 

Howard  J.  Lucas  and  Archie  R.  Kemp  (J.  Amer.  Chem .  Soc ., 
1921,  43,  1654— 1665).— See  this  vol.,  i,  30. 

Hydrated  Boric  Acid  as  the  Basis  of  Systems  Capable  of 
[Showing]  a  High  Phosphorescence.  E.  Tiede,  P.  Wulff, 
and  A.  Ragoss  ( Physikal .  Z.,  1921,  22,  563). — When  boric  acid  is 
mixed  with  certain  organic  substances,  particularly  aromatic  and 
heterocyclic  substances,  and  partly  dehydrated  by  melting,  it  is 
found  on  cooling  that  the  mixtures  are  strongly  phosphorescent . 
These  substances  after  illumination  by  ultra-violet  light  emit  a 
phosphorescent  glow  of  a  colour  which  varies  with  the  organic 
substance  and  in  the  best  cases  persists  for  two  to  three  minutes 
after  the  exciting  light  is  removed.  J.  F.  S. 

Destruction  of  Phosphorescent  Zinc  Sulphides  by  Ultra¬ 
violet  Light.  Leonard  B.  Loeb  and  Lloyd  Schmiedeskamp 
( Proc .  Nat.  Acad.  Sci.,  1921,  7,  202 — 207). — Three  different  samples 
of  phosphorescent  zinc  sulphides  were  exposed  in  very  thin  layers 
to  the  action  of  ultra-violet  light  from  a  mercury  arc.  In  each 
case  there  was  a  marked  decrease  in  phosphorescent  intensity 
(measured  by  a  phosphoroscope)  with  increase  of  time  of  ultra¬ 
violet  illumination.  The  reduction  of  intensity  was  accompanied 
in  each  case  by  a  darkening  in  colour.  Exposure  to  chlorine  restored 
to  some  extent  the  original  colour  and  ability  to  phosphoresce. 
Some  points  of  similarity  with  the  destruction  of  phosphorescence 
by  the  bombardment  of  a-particles  are  discussed.  G.  W.  R. 

Linear  Polarisation  of  the  Blue  Light  from  the  Focus  of 
the  Lilienfeld  Rontgen  Tube.  H.  Seeman  ( Physikal .  Z.,  1921, 
22,  581 — 582). — It  has  been  shown  by  Lilienfeld  and  Bother  (ibid., 
1920,  21,  249,  360)  that  the  light  from  the  point  of  convergence  of 
the  Lilienfeld  tube  is  almost  completely  linear  polarised  in  the 
sense  that  the  vibrations  of  the  electric  vector  are  at  right  angles 
to  the  plane  of  the  anti-cathode  which  is  inclined  generally  at  45° 
to  the  direction  of  the  cathode  rays.  The  present  paper  shows 
that  this  phenomenon  can  be  observed  without  special  apparatus 
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in  full  daylight  by  means  of  a  Nicol  prism  held  before  the  eye. 
The  phenomenon  is  not  observed  in  Coolidge  or  Muller  electron 
tubes  because  of  the  very  intense  white  light.  J.  F.  S. 

Studies  on  the  Dependence  of  Optical  Rotatory  Power  on 
Chemical  Constitution.  IV.  Aryl  Derivatives  of  Bisimino- 
camphor.  Bawa  Kartar  Singh,  Mahan  Singh,  and  Jiwan  Lal 
(T.,  1921,  119,  1971—1976). 

Negative  Optical  Anomalies.  Gervaise  Le  Bas  (Chem. 
News ,  1921,  123,  271 — 272). — From  a  study  of  certain  thiophen 
derivatives,  it  is  shown  that  substitution  a  2  in  position  3  can 
reduce  the  negative  anomaly  of  sulphur  to  zero.  Substitution  on 
both  sides  of  the  sulphur  atom  practically  neutralises  the  negative 
anomaly.  The  full  substitution  of  one  ethenoid  group  or  substi¬ 
tution  on  one  side  of  the  molecule  reduces  the  negative  anomaly 
to  half  its  value.  Chlorine  and  bromine  have  lost  their  usual 
positive  anomalies  for  substitution  in  these  cases.  W.  G. 

Mechanism  of  the  Photochemical  Chlorine-Hydrogen  Gas 
Reaction  and  the  Question  of  the  Damping  of  the  Velocity 
[of  Reaction]  of  Chlorine  Activated  by  Light.  Rudolf 
Gohring  (Z.  Elektrochem 1921,  27,  511 — 518). — The  paper  opens 
with  an  account  of  the  principal  investigations  on  the  photo¬ 
chemical  reactions  between  hydrogen  and  chlorine  which  have  been 
carried  out  in  the  last  twenty  years.  The  possible  reactions  which 
may  occur  photochemically  in*  a  mixture  of  chlorine,  hydrogen, 
and  a  little  oxygen  after  the  reaction  C12+L=2C1  are  considered. 
From  a  large  number  of  possible  combinations  of  reactions  two  sets 
are  picked  out,  which  both  conform  to  Bodenstein’ s  empirical 
reaction  equation.  The  Bodenstein  equations  are  theoretically 
deduced.  The  light  absorption  by  chlorine  has  been  measured 
for  several  wave-lengths  and  the  fraction  of  light  absorbed  from 
the  radiation  of  an  Osram  lamp  has  been  calculated.  It  is  shown 
that  the  number  of  quanta  absorbed  by  1  c.c.  per  sec.  is  approxim¬ 
ately  2  X 1011.  The  number  of  collisions  calculated  for  the  gas 
theory  and  the  number  of  absorbed  quanta  are  compared  with 
reaction  velocity  calculated  by  Bodenstein.  It  is  shown  that  for 
\hv  the  number  of  molecules  of  hydrogen  chloride  formed  is  5x  105. 
Inserting  the  collision  number  and  the  measured  reaction  velocity 
in  the  equations  deduced  does  not  lead  to  any  contradiction  of 
the  initial  assumptions.  The  time  required  for  damping  of  the 
activity  of  chlorine  activated  by  light  is  calculated,  and  it  is  shown 
that  theoretically  no  effect  was  to  be  expected  in  the  experiments 
of  Bodenstein  and  Taylor  (A.,  1916,  ii,  463),  although  under  other 
definite  conditions  an  effect  might  have  been  observed.  J.  F.  S. 

The  Decomposition  of  Ozone  by  Light  of  the  Visible 
Spectrum.  Robert  Owen  Griffith  and  William  James  Shutt 
(T.,  1921,  119,  1948—1959). 

Verification  of  the  Photochemical  Equivalent  Law  with 
Photographic  Dry  Plates.  J.  Eggert  and  W.  Noddack  (Sitz- 
ungsber.  Preuss.  Akad.  Wiss.  Berlin ,  1921,  631 — 635). — Dry  plates 
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of  various  kinds  have  been  illuminated  with  light  of  wave-length 
407*8 {XfL  for  measured  periods  of  time  and  the  amount  of  metallic 
silver  formed  by  the  absorption  of  a  measured  amount  of  light 
energy  has  been  ascertained.  It  is  shown  that  for  a  given  type  of 
dry  plate  (Agfa  reproduction)  the  ratio  N  /Q,  where  N  is  the  number 
of  silver  atoms  formed  by  an  amount  of  light  energy  Q  quanta  is 
constant  and  equal  to  3*0%,  that  is,  the  production  of  one  atom 
of  silver  requires  3%  of  the  light  energy  striking  the  plate.  The 
light  absorption  by  the  non-illuminated  plate  has  been  directly 
measured  and  is  shown  to  be  about  12 — 15%.  A  further  experi¬ 
ment  shows  that  about  one  hundred  times  as  many  quanta  are 
absorbed  as  are  silver  nuclei  formed.  This  indicates  that  about 
100  quanta  must  act  on  a  single  particle  before  it  can  be  reduced 
by  the  developer.  The  results  point  definitely  to  the  conclusion 
that  not  every  absorbed  quantum  produces  a  silver  particle, 
but,  in  the  case  of  moderate  illumination,  every  silver  particle 
corresponds  with  one  and  only  one  absorbed  quantum.  This 
is  in  keeping  with  the  experimental  result  that  the  number  of 
developed  nuclei  is  proportional  to  the  amount  of  absorbed  light. 

J.  F.  S. 

Photochemistry  of  Silver  Compounds.  Fritz  Weigert  and 
W.  Scholler  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin ,  1921,  641 — 
650). — Experiments  have  been  carried  out  in  silver  chloride  emul¬ 
sions  with  the  object  of  ascertaining  the  mechanism  of  the  photo¬ 
graphic  copying  process.  It  is  shown  that  silver  chloride  is,  of 
itself,  neither  light  sensitive,  nor  does  it  furnish  a  noticeable  quantity 
of  the  silver  which  constitutes  the  photographic  positive.  The 
colloidal  metallic  silver,  which  is  present  as  an  impurity  in  very 
small  amounts  in  fresh  unilluminated  emulsions,  is  the  only  light 
sensitive  substance  present.  The  colouring  of  the  emulsion  layers 
therefore  commences  very  slowly  and  after  a  while  accelerates 
itself  for  a  short  time  and  then  the  rate  of  colouring  decreases  since 
the  photographic  yield  in  such  solid  systems  is  smaller  with  in¬ 
creasing  quantities  of  silver.  This  behaviour  is  represented  by 
an  S-shaped  curve  which  is  obtained  by  plotting  the  amount  of 
silver  formed  as  ordinates  against  the  time  of  illumination.  The 
strong  colouring  in  systems  rich  in  silver  acts  in  the  same  sense, 
since  the  silver  behaves  as  a  harmful  light  filter.  The  fact,  that 
in  this  case  the  substance,  which  is  light  sensitive,  is  produced  by 
the  process  itself,  shows  that  the  photochemical  process  takes  place 
in  molecules  other  than  those  which  actually  absorb  the  light. 
Since  the  system  is  solid  the  transmission  of  energy  from  the  ab¬ 
sorbing  molecules  to  the  reacting  molecules  cannot  take  place 
through  collisions  as  in  gaseous  systems.  It  is  therefore  probable 
the  energy  transmission  occurs  by  means  of  electrons.  In  a  single 
atom,  as,  for  example,  the  absorbing  silver  atom,  no  process  other 
than  the  separation  of  an  electron  can  occur  through  the  absorption 
of  an  energy  quantum.  The  electron  is  absorbed  by  the  sur¬ 
rounding  silver  salts  with  the  production  of  a  photo-electric  effect. 

J.  F.  S. 
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Action  of  Ultra-violet  Light  on  Colloidal  Platinum. 

Ellwood  B.  Spear,  P.  F.  Jones,  A.  S.  Neave,  and  M.  Shlager 
(J.  Amer.  Chem.  Soc .,  1921,  43,  1385 — 1391). — A  number  of  experi¬ 
ments  on  the  coagulating  action  of  ultra-violet  light  on  platinum 
sols  of  various  concentrations  have  been  carried  out  at  20 — 22°. 
It  is  shown  that  ultra-violet  light  will  precipitate  colloidal  platinum 
from  solutions  which  contain  no  electrolytes  other  than  carbon 
dioxide  or  constituents  of  the  hard  glass  containers.  Thus  a 
solution  containing  0-038  gram  of  platinum  per  litre  was  half 
coagulated  in  ten  hours  by  ultra-violet  light,  whilst  in  the  absence 
of  ultra-violet  light  coagulation  was  not  complete  in  two  years. 
Coagulation  by  electrolytes  is  greatly  accelerated  by  ultra-violet 
light.  Thus  a  solution  containing  0*038  gram  of  platinum  was 
half  coagulated  in  seven  minutes  by  a  solution  of  sodium  chloride 
containing  4-25  millimols  per  litre  when  the  action  took  place  in 
ultra-violet  light,  but  when  no  ultra-violet  rays  were  employed 
sixty-four  minutes  were  necessary  to  accomplish  the  same  change. 
The  action  of  ultra-violet  light  is  greater  in  dilute  solutions  than 
in  concentrated  solutions  of  the  colloids.  J.  F.  S. 

The  Action  of  Light  of  Short  Wave-lengths  on  some 
Organic  Acids  and  their  Salts.  Frans  Maurits  Jaeger 
(T.,  1921,  119,  2070—2076). 

Photochemistry  of  the  Retina.  Fritz  Weigert  (Z.  Elektro- 
chem.y  1921,  27,  481 — 487). — The  processes  occurring  in  the  retina 
are  considered  and  an  hypothesis  of  the  action  is  advanced  on  the 
basis  of  experiments  on  the  velocity  of  bleaching  of  layers  of  col¬ 
lodion  containing  dyes  by  polarised  light.  The  velocity  of  bleaching 
of  layers  of  collodion  containing  cyanine  by  linear  polarised  light  has 
been  examined  spectro -photometrically  and  dichrometrically.  It 
is  shown  that  the  velocity  of  bleaching  of  a  freshly-prepared  layer  is 
much  greater  than  that  of  an  already  partly  bleached  layer  of  the 
same  extinction.  It  is  also  shown  that  layers  of  dyes  resemble 
very  strongly  the  photochlorides.  J.  F.  S. 

Phototropy  and  Photoelectric  Effect.  Patrick  H.  Galla¬ 
gher  {Bull.  Soc.  chim .,  1921,  [iv],  29,  961—976  ;  cf.  A.,  1921,  i,  715). 
— The  author  has  applied  the  method  of  Padoa  and  Amaduzzi 
(cf.  A.,  1912,  ii,  227)  in  a  modified  form  to  a  study  of  photo-electric 
effects  in  relationship  to  phototropy  in  the  case  of  a  number  of 
aldehyde-amines.  Phototropic  compounds  show  photo-electric 
fatigue  on  exposure  to  the  fight  from  a  mercury  lamp  much  more 
slowly  than  other  substances.  The  results  seem  to  indicate  that 
in  photo  tropic  transformations  there  is  a  liberation  of  electrons. 
An  electron  so  liberated  will  take  up  a  new  position  in  the  molecule 
or  will  remain  at  some  distance  from  the  molecule  in  a  state  of 
forced  equilibrium.  Its  intervention  in  the  photo-electric  effect 
will  be  secondary.  The  relationship  between  phototropy  and 
phosphorescence  and  fluorescence  is  considered.  W.  G. 
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Passage  of  a-Rays  through  Materials.  H.  Rausch  von 
Traubenberg  and  K.  Philipp  (PhysikaL  Z .,  1921, 22,  587 — 588). — 
The  range  of  a-rays  in  liquids  and  gases  has  been  investigated. 
The  range  of  the  a-ray  in  water  is  found  to  be  60 /jl.  In  the  case  of 
gases,  carbon  monoxide,  carbon  dioxide,  methyl  bromide,  methyl 
iodide,  chlorine,  hydrogen  chloride,  and  ammonia  have  been  in¬ 
vestigated  and  results  obtained  which  agree  with  the  results  obtained 
by  Bragg  by  the  ionisation  method.  In  the  case  of  liquids,  the 
range  was  measured  by  immersing  a  Sidot  screen  in  the  liquid 
until  it  just  fluoresced  and  measuring  the  thickness  of  the  liquid 
layer  with  a  horizontal  microscope.  The  range  in  gases  was  ob¬ 
tained  by  passing  the  beam  of  rays  parallel  to  the  horizontal  side 
of  a  glass  wedge  containing  the  gas  and  placing  in  the  path  of  the 
rays  a*  Sidot  screen  at  a  small  angle  to  the  horizontal.  By  observing 
the  boundary  of  dark  and  light  on  the  screen,  the  range  may  be 
deduced.  Taking  oxygen  as  standard,  it  is  shown  that  the  stopping 
power  of  the  gases  varies  as  JZ.  It  is  shown  that  the  stopping 
power  of  compounds  is  not  strictly  additive  as  Bragg  has  stated, 
and  it  is  now  shown  that  the  stopping  power  of  hydrogen  varies 
in  different  compounds,  thus  H2,  0-200  per  atom ;  but  in  the  com¬ 
pounds  C2H2,  C2H4,  C2H6,  CH4,  0*187 ;  NH3,  0-173 ;  and  HC1,  0*16. 

J.  F.  S. 

Collisions  of  a-Particles  with  Hydrogen  Nuclei.  J.  Chad¬ 
wick  and  E.  S.  Bieler  (Phil.  Mag.,  1921,  [vi],  42,  923 — 940). — 
The  relationships  which  hold  in  the  collisions  between  a-particles 
and  hydrogen  nuclei  have  been  investigated.  The  angular  dis¬ 
tribution  of  the  hydrogen  particles  projected  by  a-particles  of 
mean  range  6-6  cm.  has  been  determined  up  to  an  angle  of  66°. 
The  distribution  for  a-rays  of  mean  ranges  8-2,  4-3,  and  2-9  cm. 
has  been  obtained  over  a  smaller  range  of  angle.  It  is  shown  that 
the  number  of  hydrogen  particles  projected  within  these  angles 
by  a-rays  of  high  velocity  is  greatly  in  excess  of  that  given  by  forces 
varying  as  the  inverse  square  of  the  distance  between  the  centres 
of  the  two  nuclei.  The  variation  in  the  number  of  hydrogen 
particles  projected  within  a  given  angle  with  the  velocity  of  a-rays 
has  been  observed  over  a  wide  range.  It  is  shown  that  for  a-rays 
of  high  velocity  the  variation  is  in  the  opposite  direction  to  that 
given  by  the  inverse  square  law ;  for  a-rays  of  range  less  than 
2  cm.  and  velocity  less  than  1-26  X  109  cm.  per  sec.,  however,  the 
collision  relation  is  about  the  same  as  that  given  by  the  inverse 
square  law.  The  experimental  collision  relation  is  compared 
with  those  calculated  by  Darwin  for  various  models  of  the  a-particle, 
and  the  conclusion  is  drawn  that  the  a-particle  behaves  in  these 
collisions  as  an  elastic  oblate  spheroid  of  semi-axes  about  8  X  10~13 
and  4  x  10"13  cm.,  moving  in  the  direction  of  its  minor  axis.  Out¬ 
side  this  surface,  the  force  varies  approximately  as  the  inverse 
square  of  the  distance  from  the  centre  of  the  spheroid.  J.  F.  S. 

Recoil  of  Hydrogen  Nuclei  from  Swift  a-Particles.  A.  L. 

McAulay  (Phil.  Mag.,  1921,  [vi],  42,  892 — 904). — An  account  of 
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work  undertaken  to  ascertain  the  number  of  atoms  recoiling  at 
various  angles  from  an  homogeneous  a-ray  beam,  from  thorium-G 
and  radium -(7  respectively  with  the  object  of  obtaining  data  bearing 
on  the  nature  of  the  collisions,  the  size  of  the  colliding  particles, 
and  similar  quantities.  The  experimental  method  was  similar 
in  principle  to  that  already  described  ( ibid .,  1920).  An  experiment 
made  to  determine  the  relation  between  the  a-  and  y-ray  activity 
of  thorium-G  is  described.  J.  F.  S. 

The  Oxidising  Properties  of  certain  Radioactive  Elements. 

Pierre  Lemay  and  L&on  Jalotjstre  ( Compt .  rend.,  1921,  173, 
916 — 918). — The  bromides  of  mesothorium,  radiothorium, 
thorium-X,  and  radium  were  found  to  be  catalysts  of  certain 
oxidation  reactions.  Their  action  is  not  due  to  the  intermediate 
formation  of  ozone  but  to  a-radiation,  and,  for  the  small  amounts 
of  material  used,  it  is  the  same  for  the  four  elements.  W.  G. 

Scattering  of  (3-Rays  by  Thin  Metal  Sheets.  H.  Geiger 
and  W.  Bothe  (Physikal.  Z.,  1921,  22,  585 — 587). — The  scattering 
of  (3 -rays  by  thin  metal  sheets  has  been  measured  (a)  in  the  region 
of  small  scattering  angle  (<£  =  15°  or  less)  and  (6)  in  regions  of 
large  scattering  angle  (<£=60°  or  more).  It  is  shown  that  there 
is  a  fundamental  difference  between  the  two  types  of  scattering. 
In  the  region  of  smaller  angles,  the  observed  angle  is  produced 
by  the  superposition  of  many  individual  small  scattering  angles 
through  which  the  (3-ray  is  bent  as  it  passes  the  individual  atoms 
(multiple  scattering),  whilst  in  the  region  of  larger  angles  the 
superposition  plays  a  subordinate  role;  each  scattering  angle  is 
produced  by  a  single  collision  of  a  (3-ray  with  a  single  atom.  This 
is  relatively  rare,  for  it  is  only  brought  about  when  the  path  of 
the  electron  lies  very  close  to  the  nucleus  of  the  atom  (individual 
scattering).  In  the  case  of  [3-rays  from  radium  -  (I? +G),  it  is  shown 
that  for  the  very  thinnest  layers  (under  0-01  mm.)  the  scattering 
is  less  than  that  demanded  by  the  square  root  law,  but  for  thicker 
layers  this  law  is  confirmed.  There  is  an  inverse  proportionality 
between  mv2  and  the  probable  scattering  angle,  if  the  uncertain 
measurements  for  (3-rays  of  high  velocity  are  left  out  of  account. 

J.  F.  S. 

Excitation  of  y-Radiation  by  a-Particles  from  Radium 
Emanation.  F.  P.  Slater  (Phil.  Mag.,  1921,  [vi],  42,  904— 
923). — A  hard  y- radiation  is  emitted  when  a-particles  from  radium 
emanation  impinge  on  metals  such  as  lead  and  tin.  The  radiation 
differs  but  little  in  quality  when  the  radiator  is  changed  from  one 
of  high  atomic  number  to  one  of  low  atomic  number.  The  coefficients 
of  absorption  in  lead  are  1-8  cm.-1  for  lead  and  2*1  cm."1  for  tin. 
The  intensity  obtained  is  very  small,  and  only  a  small  fraction  of 
the  impinging  a-particles  can  be  effective.  For  the  same  absorp¬ 
tion  conditions  the  intensity  is  about  50%  greater  for  the  lead 
radiation  than  for  the  tin  radiation.  It  appears  to  be  emitted 
fairly  uniformly  in  all  directions,  but  differs  in  all  other  respects 
from  the  characteristic  radiations,  and  is  probably  emitted  from 
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the  nuclei  of  the  atoms  in  the  radiator  after  direct  collision  with 
the  a-partieles.  No  hard  radiation  is  emitted  by  the  disintegration 
of  the  radium  emanation  nucleus  in  the  ordinary  course  of  radio¬ 
active  transformation.  Elements  of  high  atomic  number  when 
bombarded  by  a-particles  emit  two  well-defined  types  of  radiation, 
corresponding  roughly  with  their  characteristic  K  and  L  radiations. 
Tin,  an  element  of  medium  atomic  number,  emits  one  type,  within 
the  range  of  the  experiments,  of  quality  roughly  the  same  as  its 
L  radiation.  The  quantity  of  radiation  emitted  by  any  element 
is  so  small  that  a  very  small  fraction  of  the  impinging  a-particles 
can  cause  radiation.  Radium  emanation  emits,  under  the  con¬ 
ditions  of  the  experiments,  no  soft  radiation  on  disintegration. 

J.  F.  S. 

Excitation  of  Soft  Characteristic  X-Rays.  0.  W.  Richard¬ 
son  and  C.  B.  Bazzoni  {Phil.  Mag.,  1921,  [vi],  42,  1015 — 1019). — 
A  development  of  work  previously  published  by  the  authors  (A., 
1917,  ii,  521).  The  thermionic  radiation  from  a  tungsten  wire 
has  been  allowed  to  fall  on  targets  of  carbon,  molybdenum,  copper, 
and  tungsten  and  in  all  cases  an  emission  of  radiation  has  been 
.detected.  In  the  case  of  carbon  and  molybdenum,  the  critical 
potential  at  which  radiation  sets  in  has  been  determined  with 
considerable  exactitude.  In  the  case  of  carbon,  the  target  was 
prepared  on  a  copper  disk  from  india-ink,  and  the  thermionic 
current  was  kept  constant  by  reducing  the  temperature  of  the 
filament  as  the  operating  voltage  was  increased.  Although  the 
pressure  was  of  the  order  10~8 — 10"9  mm.,  a  radiation  effect  was 
present  at  220  volts  which  may  have  been  due  to  residual  gas  as 
it  was  independent  of  the  voltage  above  220  volts.  A  radiation 
occurs  at  286  volts.  If  it  be  admitted  that  the  radiations  are 
soft  X-rays  excited  according  to  the  same  laws  as  hard  X-rays  and 
the  quantum  relation  is  applied,  it  is  found  that  the  wave-length 
of  the  shortest  member  of  the  group  lies  between  42*7  and  44-3  A.U. 
and  is  probably  close  to  43*4  A.U.  Extrapolating  from  Kp  for 
aluminium  and  using  Moseley’s  relation,  it  is  found  that  Kp  for 

carbon  should  have  the  wave-length  45*5  A.U.  This  makes  it 
practically  certain  that  the  radiation  is  the  K  series  of  carbon. 
In  the  case  of  molybdenum,  radiation  is  obtained  at  356  volts, 
which  corresponds  with  the  wave-length  34*8  A.U.  Calculating 
from  Vegard’s  empirical  relation,  the  Ma  line  of  molybdenum 
should  be  35*2  A.U.,  which  indicates  that  the  radiation  is  the 
M  series  of  molybdenum.  J.  F.  S. 

Scattering  of  Rontgen  Rays  by  Anisotropic  Liquids. 

E.  HfiCKEL  ( Physikal .  Z.,  1921,  22,  561 — 563). — The  scattering 
of  Rontgen  rays  by  p-azoxyanisole,  ^-azoxyphenetole,  dianisylidene- 
azine,  cholesteryl  propionate  and  cholesteryl  benzoate  as  solid, 
clear-liquid,  and  turbid-liquid  crystals  has  been  photographed 
with  the  object  of  ascertaining  whether  or  no  the  liquid  crystals 
possess  a  space  lattice.  Several  of  the  photographs  are  reproduced 
in  the  paper,  and  show  that  the  turbid  liquids  do  not  consist  of 
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regions  built  up  on  a  space  lattice,  and,  further,  that  in  the  sus¬ 
pended  liquids  there  is  no  noticeable  amount  of  material  built  up 
on  a  space  lattice.  It  is  not  impossible,  however,  that  small 
quantities  of  crystals  are  suspended  in  the  liquid,  since  the  inter¬ 
ference  bands  which  they  would  produce  are  too  weak  to  be  visible. 
It  is  shown  that  the  term  anisotropic  liquids  must  be  used  in  place 
of  that  of  liquid  crystals,  for  the  word  crystal  implies  a  space 
lattice.  If  this  is  not  adopted  it  will  be  logical  to  term  as  crystals 
a  gas  with  molecules  which  carry  electric  dipoles  in  an  electric 
field,  also  paramagnetic  gases  in  a  magnetic  field.  Consequently, 
it  is  to  be  taken  that  anisotropic  liquids  possess  a  more  or  less 
ordered  arrangement  of  their  molecules  on  account  of  their  elec¬ 
trical  and  magnetic  characteristics.  J.  F.  S. 

A  Precision  Rontgen  Spectrograph.  H.  Seemann  (Physikal. 
Z .,  1921,  22,  580 — 581). — A  Rontgen  spectrograph  is  described 
which  is  designed  to  measure  lines  of  the  hardest  spectrum  region. 
Using  rock  salt,  reflecting  crystal  measurements  may  be  made 
beyond  1  A.U.,  and  also  in  the  softest  technical  Rontgen  spectrum 
by  using  a  gypsum  reflecting  crystal,  measurements  may  be  obtained 

beyond  3  A.U.  The  instrument  is  designed  for  both  the  camera 
and  window  methods  of  measurement.  J.  F.  S. 

Fine  Structure  of  R6ntgen  Spectra.  Adolf  Smekal 
( Physikal .  Z.,  1921,  22,  559 — 561). — A  theoretical  discussion  of 
the  fine  structure  of  Rontgen  spectra  in  which  it  is  shown  that  if 
the  sum  of  the  quanta  of  an  electron  layer  is  k,  that  is,  the  layer 
is  &-quantal,  then  the  number  of  energy  levels  belonging  to  the 
layer  is  2  k—l.  According  to  Bohr,  the  0-layer  of  the  heaviest 
elements  is  tri-quantal  and  the  P-layer  is  di-quantal;  it  follows 
that  there  must  be  50  and  3P  energy  levels.  Wentzel  has  shown 
by  means  of  his  principle  of  selection  that  the  0-layer  is  actually 
tri-quantal.  J.  F.  S. 

The  Existence  of  a  New  Radioactive  Emanation  in  the 
Springs  of  Bagnoles-de-POrne  and  its  Surroundings.  P. 

Loisel  (Compt.  rend.,  1921,  173,  1098 — 1101). — In  studying  the 
gases  dissolved  in  the  water  of  a  large  number  of  springs  in  the 
region  of  Bagnoles-de-l’Orne,  a  curve  of  activity  was  obtained 
which  could  not  be  explained  by  the  presence  of  any  known 
emanation.  The  curve  showed  at  first  a  decreasing  activity, 
then  a  rise  to  a  maximum,  followed  by  a  decrease.  The  results 
indicate  the  presence  of  a  new,  simple,  radioactive  substance,  to 
which  the  author  provisionally  gives  the  name  emilium.  W.  G. 

Radioactivity  and  Atomic  Constitution.  Lise  Meitner 
(Naturwiss.,  1921,  9,  423 — 427  ;  from  Chem.  Zentr .,  1921,  iii,  847).- — 
A  discussion  of  the  subject  of  isotopes  in  relation  to  atomic  trans¬ 
formations.  From  a  formula  connecting  the  number  of  nuclear 
constituents  with  the  number  of  helium  nuclei  and  the  number  of 
electrons,  four  possible  types  of  atomic  disintegration  of  radio¬ 
active  elements  are  deduced.  G.  W.  R. 
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Adsorption  of  Radium  by  Barium  Sulphate.  Frank 
E.  E.  Germann  (J .  Amer.  Chem .  Soc.,  1921,  43,  1615 — 1621). — 
From  experiments  on  the  adsorption  of  radium,  from  a  radium 
barium  chloride  solution,  containing  22*79  X  10"10  gram  of  radium 
per  c.c.,  by  barium  sulphate,  it  is  shown  that  Kroeker’s  adsorption 
law  is  true  in  the  case  of  the  adsorption  of  a  radioactive  substance. 
The  adsorption  law  of  Freundlich  is  found  to  be  equally  true  in 
the  case  of  a  radioactive  substance.  Consequently,  it  follows  that 
the  laws  which  apply  to  the  adsorption  of  easily  weighable  masses 
also  apply  with  an  equal  degree  of  accuracy  to  masses  of  the  order 
5  x  10~8  gram  adsorbed  by  1  gram  of  adsorbent.  The  relationship 
existing  between  adsorption  taking  place  during  precipitation  and 
that  taking  place  on  a  solid  precipitate  of  definite  surface  area  has 
been  discussed.  J.  F.  S. 

The  Radioactivity  of  Mineral  Springs.  II.  Erich  Ebler 
and  A.  J.  van  Rhyn  ( Z .  anorg.  Chem .,  1921,  119,  135 — 144;  cf.  A., 
1911,  ii,  1049). — Borings  for  thermal  water  undertaken  by  the  town 
of  Heidelberg  in  1913  provided  an  opportunity  for  studying  the 
relationship  of  radium  to  radium  emanation  content  and  the 
influence  of  depth  and  geological  considerations  on  the  radioactivity 
of  the  water.  The  waters  from  these  borings  were  also  compared 
with  those  from  other  springs.  In  the  Heidelberg  waters  the 
radium  emanation  content  was  constant  at  about  10-10  “  Curie  ” 
per  litre,  and  was  independent  of  the  depth  of  the  boring  down 
to  600  m.  The  granite  springs  of  Lowenbrunnen  show  a  higher 
and  the  New  Red  Sandstone  springs  of  Felsenmeer  a  lower  emana¬ 
tion  content,  in  agreement  with  the  known  relatively  high  radium 
content  of  granite  and  the  low  radium  content  of  sandstones. 
The  radium  salt  content  of  the  water  from  the  Heidelberg  borings 
was  of  the  order  10~12  gram  per  litre,  but  rose  at  a  depth  of  590  m. 
to  0*97  *10~10,  of  the  same  order  as  that  in  the  Max  spring  at  Bad- 
Diirkheim  ( loc .  cit.).  This  observation  supports  the  view  that 
the  radium  content  increases  with  the  depth  of  the  spring.  The 
granitic  water  of  Lowenbrunnen  does  not  show  a  high  radium 
salt  content  corresponding  with  its  high  emanation  content.  It 
is  important  when  comparing  different  waters  to  measure  both 
radium  and  radium  emanation  content,  as  these  may  vary  inde¬ 
pendently  of  each  other.  E.  H.  R. 

The  Adsorption  of  Radioactive  Substances.  II.  Erich 
Ebler  and  A.  J.  van  Rhyn  (Ber.,  1921,  54,  [B],  2896 — 2912; 
cf.  A.,  1911,  ii,  957X- — The  view  has  been  expressed  previously 
(loc.  cit.)  that  the  colloidal  condition  does  not  exercise  a  directive 
influence  on  the  behaviour  of  colloids  towards  radio-elements, 
but  that  this  depends  on  the  chemical  nature  of  the  substances, 
the  reactions  which  occur  being  expedited  by  the  increased  surface. 
Thus,  the  adsorption  of  radioactive  material  by  silica  or,  more 
precisely,  by  its  hydrate,  is  due  to  the  formation  of  sparingly 
soluble  silicates  which  owe  their  origin  to  the  acidic  nature  of  the 
hydrate.  The  discordant  results  obtained  by  many  observers 
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are  due  to  the  fact  that  the  acidity  of  the  solution  plays  an  im¬ 
portant  part,  since  acid  has  a  de-adsorbent  action  probably  in 
accordance  with  the  scheme  :  RaSi03+2HCl— RaClg+HgSiOg. 
In  addition,  the  silicic  acid  and  its  gels  which  have  been  used 
are  very  ill-defined  products  which,  owing  to  the  number  of  factors 
affecting  their  condition,  are  frequently  not  reproducible.  In 
this  connexion  it  is  pointed  out  that  the  statement  of  Horovitz 
and  Paneth  (A.,  1915,  ii,  305)  that  the  separation  of  silica  during 
the  estimation  of  radium  in  minerals  is  of  no  importance  is  only 
true  within  certain  limits,  since  if  free  acid  is  not  present  in  con¬ 
siderable  quantity,  the  precipitate  carries  down  radium. 

The  adsorptive  power  of  charcoal  for  radioactive  material 
appears  difficult  to  explain  in  the  fight  of  the  hypothesis  outlined 
above.  It  is  pointed  out,  however,  that  the  varieties  of  charcoal 
employed  never  consist  of  pure  carbon.  In  a  series  of  experiments 
the  adsorptive  power  of  blood  and  animal  charcoal  towards 
uranium-X  has  been  compared  with  that  of  pure  charcoal  in 
differing  degrees  of  fineness  (prepared  by  the  carbonisation  of 
pure  sugar,  extraction  of  the  residue  with  water,  and  ignition  of 
the  product  at  bright  redness).  It  is  found  that  the  selective 
adsorption  of  uranium-X  by  pure  carbon  is  very  much  less  than 
that  of  the  impure  varieties.  An  active  preparation  is  obtained, 
however,  when  pure  charcoal  is  mixed  with  the  residues  prepared 
by  extracting  blood  or  animal  charcoal  with  water  or  dilute  acid 
and  subsequent  evaporation  of  the  extracts  to  dryness.  The 
adsorptive  power  of  impure  charcoal,  therefore,  appears  to  be  due 
to  the  impurities  contained  in  it. 

The  adsorption  of  radium  by  barium  sulphate  has  been  examined 
further.  This  so-called  “  precipitation 5 5  of  radium  sulphate  is 
not,  in  reality,  a  precipitation  in  the  usual  sense  since,  on  account 
of  the  small  concentration  of  radium,  the  solubility  product 
L—K.C-R^CsOi  is  seldom  attained.  It  is  shown  that  co-precipi¬ 
tation  of  radium  sulphate  with  barium  sulphate  from  solutions 
containing  radium  and  barium  is  only  complete  when  the  barium 
is  completely  precipitated.  An  exact  distribution  of  radium 
between  the  solid  and  liquid  phase  does  not  appear  to  occur. 

H.  W. 

The  Adsorption  of  Thorium-#  and  Thorium-C  by  Ferric 
Hydroxide.  John  Arnold  Cranston  and  Robert  Alexander 
Burnett  (T.,  1921, 119,  2036 — 2044). 

Excitation  of  Atoms  to  Emission  of  Light  by  Electronic 
Collisions.  IV.  Behaviour  of  Individual  Members  of  a 
Series.  R.  Seeliger  ( Physikal .  Z .,  1921,  22,  610 — 613;  cf.  A., 
1921,  ii,  143,  Z.  Phy si Jc.9  1920,  i,  355;  1921,  5,  182,  7,  93).— An 
examination  of  the  spectra  of  helium,  hydrogen,  mercury,  and 
neon  produced  by  collisions  with  electrons  shows  that  two  kinds 
of  series  are  produced,  the  one,  which  shows  the  regular  behaviour, 
namely,  that  the  optimal  velocity  increases  with  increasing 
member  number,  and  the  intensity  maximum  is  displaced  toward 
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the  cathode  with  increasing  member  number,  and  the  other,  where 
the  opposite  behaviour  is  observed.  To  the  first  belong  the 
B aimer  series  of  hydrogen  and  both  subsidiary  triplet  series  of 
mercury,  whilst  to  the  second  belong,  the  series  of  neon  and  helium. 

J.  F.  S. 

Entropy  of  Electron  Gas.  Richard  C.  Tolman  (J.  Amer. 
Chem.  Soc .,  1921,  43,  1592 — 1601). — It  is  shown  that  considerable 
simplification  in  expression  and  thought  can  be  achieved  by  treat¬ 
ing  electrons  as  atoms  of  a  chemical  substance.  This  substance, 
which  may  be  regarded  as  a  gas  “  plus  que  parfait ,”  owing  to  the 
very  considerable  force  of  repulsion  between  electrons,  will  not 
deviate  appreciably  in  behaviour  from  a  perfect  monatomic  gas 
if  the  concentration  is  low  enough  and  the  temperature  high  enough 
so  that  the  effects  produced  by  the  repulsive  force  between  the 
electrons  can  be  neglected  in  comparison  with  the  effect  produced 
by  their  thermal  agitation.  It  is  shown  with  a  reasonable  certainty 
that  the  entropy  of  electron  gas  may  be  calculated  from  the 
theoretical  equation,  S=5/2R  log*  T—R  log*  £>+3  /2 R  log*  M+Sv 
which  is  found  to  apply  to  the  monatomic  gases.  Using  this  equa¬ 
tion,  the  entropies  of  1  mol.  of  electron  gas  in  equilibrium  with 
metal  filaments  at  2000°  are  found  to  be  :  tungsten  53*3,  tantalum 
52*3,  molybdenum  51*0.  The  entropy  may  also  be  calculated 
from  the  heat  of  vaporisation  of  the  electron  gas  by  the  equation 
S=AH/T,  in  which  A H  is  the  heat  absorbed  when  1  mol.  of  elec¬ 
trons  is  reversibly  evaporated  at  T.  The  following  values  are 
obtained:  tungsten,  A/I=107270  cal.,  $=53*6;  tantalum,  A H— 
107970  cal.,  $=54*0;  molybdenum,  AH=109770,  $=54*9. 

J.  F.  S. 

Thermal  Ionisation  of  Metallic  Vapours.  Richard  C. 
Tolman  (J.  Amer,  Chem.  Soc.,  1921,  43,  1630 — 1632). — Making 
use  of  work  recently  published  on  the  entropy  of  electron  gas  (see 
preceding  abstract)  it  is  shown  that  further  information  on  the 
thermal  ionisation  of  metallic  vapours  may  be  obtained.  Thus 
assuming  that  a  metallic  vapour  can  ionise  into  a  positive  ion  and 
an  electron  thus :  R=R+-\-E~,  it  is  shown  that  A F=EQ— 

5/2 RT  log*  T+  (5/212— 3/2R  log*  M E—S1  )T  which  connects  the  free 
energy  with  the  heat  content  and  the  entropy  and  is  of  the  same 
form  as  the  well  known  free  energy  equation  AF=AH0— 
ACPT  log*  T+IT.  The  ionisation  constant  is  given  by  the  equa¬ 
tion  log*I^=—  EQIRTJr6j2\ogeT— (5/2— 3/2  log*  if SJR),  or, 
putting  in  the  numerical  values  of  the  constants  Q— 96540  coulombs, 
Me  (the  molecular  weight  of  electron  gas)  =5*44  X  10~4  gram. 
$——3*2  cal. /degree  and^=T985  cal. /degree  the  equation  becomes  : 
log*  Kp=-504t0E/T+2‘5  log  T-6-69,  where  E  is  the  ionisation 
potential  in  volts.  Using  the  above  formulae,  the  author  calculates 
the  ionisation  of  calcium  in  the  sun.  Taking  the  ionisation  potential 
as  6*1  volts,  the  partial  pressure  of  un-ionised  calcium  vapour  as 
4  atms.,  and  the  temperature  as  5500°  abs.,  it  is  found  that  the 
partial  pressure  of  the  calcium  ion  or  electron  gas  is  0*07  atm., 
corresponding  with  1*7%  ionisation.  J.  F.  S. 
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New  Detectors  of  High  Frequency  Vibrations.  W.  Heike 
(Z.  anorg.  Chem .,  1921,  118,  255 — 263). — An  account  of  experi¬ 
ments  made  with  the  object  of  discovering  an  artificial  detector 
for  use  as  a  substitute  for  pyrites  in  wireless  telegraphy.  Pre¬ 
parations  of  zinc  arsenide,  ZnAs2,  containing  crystals  of  zinc  anti- 
monide,  ZnSb,  proved  specially  sensitive.  The  zinc-arsenic  alloys 
are  discussed  in  the  succeeding  paper  (this  vol.,  ii,  60). 

E.  H.  R. 

Conductivity  of  Solutions  of  Ternary  Electrolytes  in  Propyl 
Alcohol.  Charles  A.  Kraus  and  John  Egbert  Bishop  (J. 
Amer .  Chem .  Soc .,  1921,  43,  1568 — 1575). — The  electrical  conduc¬ 
tivity  of  anhydrous  calcium  nitrate  and  magnesium  nitrate  hexa- 
hydrate  in  anhydrous  propyl  alcohol  and  magnesium  nitrate 
hexahydrate  in  mixtures  of  propyl  alcohol  and  water  has  been 
determined  at  18°  for  a  series  of  concentrations.  The  present 
results  are  compared  with  those  of  Schlamp  (A.,  1894,  ii,  376) 
on  lithium  and  calcium  chlorides  and  it  is  shown  that  his  results 
indicate  that  the  calcium  chloride  must  have  been  hydrated. 
Neither  the  present  work  nor  that  of  Schlamp  supports  the  view 
that  ternary  salts  ionise  in  this  solvent  according  to  a  binary 
process.  The  specific  conductivity  of  anhydrous  propyl  alcohol 
at  18°  is  1*7  X  10“7.  J.  F.  S. 

The  Theory  of  Electrolytic  Ions.  XXVI.  How  is  the 
Limiting  Value  of  the  Molecular  Conductivity  of  Strong 
Electrolytes  Determined?  Richard  Lorenz  (Z.  anorg .  Chem., 
1921, 118,  209— 222  ;  cf.  A.,  1921,  ii,  158,  481,  482,  483).— A  graphic 
method  for  determining  the  limiting  molecular  conductivity  fi0 
of  univalent  electrolytes  is  described,  based  on  Herz’s  theory  of 
ionic  conductivity  (A.,  1921,  ii,  482).  According  to  this  theory, 
the  conductivity  of  a  single  ion  is  expressed  by  the  equation 
x)= '/'(")>  where  B  is  a  constant  and  <d=A[$]*,  where  A 
is  another  constant  and  S  is  the  concentration.  The  ionic  conduc¬ 
tivity  X  of  the  theory  is  identical  with  the  molecular  conductivity,  fx. 
The  graphic  method  described  depends  on  the  fact  that,  by  means 
of  the  constants  A  and  B,  the  [$]£— conductivity  curve  of  any 
substance  can  be  transformed  to  coincide  with  a  “  universal  con¬ 
ductivity  curve.'5  The  molecular  conductivities  as  ordinates  are 
plotted  against  [S]%  as  abscissae  on  a  prescribed  scale,  and  by  a 
simple  geometric  process  the  curve  obtained  is  transformed  into  a 
form  of  the  universal  curve.  By  comparing  this  derived  curve 
with  a  series  of  standard  curves  printed  on  transparent  paper  on 
the  same  scale,  the  values  of  jx0  and  of  the  constant  B  can  be  read 
off  on  the  ordinate  axis.  E.  H.  R. 

Concentration  and  Potential  Fall  at  Boundary  Surfaces. 

H.  Freundlich  (Z.  EleJctrochem .,  1921, 27,  505 — 511). — A  theoretical 
paper  in  which  the  change  in  concentration  and  the  E.M.F.  at 
the  boundary  surfaces  of  two  liquids  is  considered.  It  is  shown 
that  the  concentration  of  saponin  or  amyl  alcohol  in  the  foam 
produced  at  the  air-water  interface  is  due  to  the  lowering  of  the 
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surface  energy  at  the  interface.  All  cases  of  adsorption  are  shown 
to  be  fundamentally  due  to  the  same  cause.  The  case  of  adsorp¬ 
tion  on  crystal  faces  is  particularly  considered,  and  although  in 
this  case  the  adsorption  is  held  to  be  due  to  residual  affinity,  it  is 
shown  that  here  the  phenomenon  is  molecular-kinetic,  whilst  with 
the  surface  tension  a  thermodynamic  function  is  employed.  In 
the  case  of  surface  tension,  the  mean  value  of  a  large  number  of 
molecules  is  considered,  whilst  with  crystal  surfaces  when  con¬ 
sidering  the  residual  valencies  individual  molecules  only  are  con¬ 
cerned.  The  E.M.F.  existing  at  interfaces  and  the  changes  effected 
by  the  introduction  of  foreign  non-electrolytes  is  considered. 

J.  F.  S. 

The  Normal  Potential  of  Silver.  I.  M.  Kolthoff  ( Z .  anorg. 
Chem .,  1921,  119,  202 — 212). — The  electrolytic  potential  of  silver 
was  measured  in  silver  nitrate  solutions  varying  in  strength  from 
0*001  to  0*1  A  at  18°  against  a  normal  calomel  electrode.  The 
mean  value  found  for  the  silver  potential  was  —0*7887  volt  against 
the  normal  hydrogen  electrode.  Potassium  nitrate,  up  to  a  con¬ 
centration  of  TOA,  has  no  measurable  effect  on  the  potential  of 
the  silver  electrode.  From  measurements  with  a  silver-silver 
bromide  electrode  in  solutions  of  potassium  bromide  from  0*001 
to  0-5A,  the  solubility  product  of  silver  bromide  at  18°  was  found 
to  be  4*1  x  10“13.  The  concentration  of  bromine  ions  can  be  calcu¬ 
lated  from  the  equation  log  [Br]  =  (— tt— 0*34852)/0*0576.  In 
presence  of  sulphates  in  solution,  the  silver  electrode  becomes 
“  nobler  ”  ;  the  same  is  true  of  the  mercury  electrode.  E.  H.  R. 

Some  Phenomena  in  the  Electromotive  Behaviour  of 
certain  Metals.  Nil  Ratan  Dhar  ( Z .  anorg .  Chem.y  1921,  118, 
75 — 80). — If  the  potential  difference  between  a  metal  and  a  solution 
of  one  of  its  salts  increases  with  increasing  dilution,  it  is  to  be 
expected,  by  extrapolation  of  Nernst’s  formula,  that  the  potential 
difference  would  be  still  greater  when  the  metal  is  in  contact  with 
water  or  a  solution  of  a  neutral  electrolyte.  Conversely,  if  the 
E.M.F.  decreases  as  the  dilution  increases,  it  should  be  still  less 
in  water  or  a  solution  of  a  neutral  electrolyte.  A  large  number 
of  measurements  were  made  to  test  these  theoretical  deductions. 
The  metals  magnesium,  zinc,  and  aluminium  gave  each  a  smaller 
E.M.F.  in  water  or  a  neutral  electrolyte  than  in  a  solution  of  its 
own  salt,  instead  of  greater,  as  was  to  be  expected.  Similarly, 
nickel  and  tin,  by  giving  greater  E.M.F .  in  water  or  neutral  electro¬ 
lytes,  behaved  in  a  manner  contrary  to  what  was  expected.  Only 
the  metals  antimony,  copper,  and  silver,  which  have  small  solution 
tensions,  behaved  in  the  way  indicated  by  theoretical  considera¬ 
tions.  A  large  number  of  measurements  were  made  of  the  E.M.F. 
given  by  pairs  of  the  above  metals  in  water  and  potassium  chloride 
solution  respectively.  E.  H.  R. 

Electromotive  Behaviour  of  Aluminium.  A.  Smits  (Z. 
Elektrochem.,  1921,  27,  523 — 526). — Polemical.  An  answer  to  the 
criticism  of  Gunther-Schulze  (A.,  1921,  ii,  535)  to  the  author’s 
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paper  (A.,  1920,  ii,  579)  in  connexion  with  anodic  polarisation  and 
passivity.  The  author  maintains  his  former  position.  J.  F.  S. 

Electromotive  Behaviour  of  Aluminium.  III.  A.  Smits 
and  C.  J.  de  Gruyter  (Proc.  K.  Akad.  Wetensch.  Amsterdam , 
1921,  24,  86—91;  cf.  A.,  1920,  ii,  579;  1921,  ii,  371).— A  con¬ 
tinuation  of  previous  work  (loc.  cit.).  The  influence  of  mercury 
on  the  potential  of  aluminium  immersed  in  a  solution  of  aluminium 
sulphate  has  been  investigated.  The  aluminium  electrode  was 
placed  in  a  solution  of  aluminium  sulphate  and  small  quantities 
of  a  mercury  salt  were  added  at  intervals,  and  the  potential  was 
measured  repeatedly.  The  influence  of  oxygen  on  the  process 
was  prevented  by  a  stream  of  nitrogen  which  was  continuously 
bubbled  through  the  solution.  It  was  found  that  the  potential 
of  the  aluminium  at  first  became  less  negative,  reached  a  minimum, 
after  which  it  rose  to  a  strongly  negative  value  which  increased 
to  a  maximum.  The  maximum  value  was  maintained  for  some 
time  and  then  fell  to  a  value  which  was  close  to  the  mercury 
potential.  Up  to  the  point  where  the  maximum  was  observed, 
the  aluminium  electrode  was  grey  in  colour,  but  during  the  last 
stage  it  became  lustrous,  due  to  a  coherent  film  of  mercury.  The 
changes  are  considered  in  connexion  with  the  three-phase  equi¬ 
librium  of  the  four  component  system  AT!* — Hg*‘ — anion — H20. 

J.  F.  S. 

Electrochemical  Investigations  of  Gold-Copper  Mixed 
Crystals.  Richard  Lorenz,  W.  Fraenkel,  and  M.  Wormser 
(Z.  anorg.  Chem .,  1921,  118,  231 — 253). — In  connexion  with  the 
study  of  discharge  and  decomposition  potentials,  experiments  were 
made  in  which  a  series  of  gold-copper  alloys  were  used  as  anodes 
in  an  electrolytic  cell.  For  studying  the  discharge  potentials, 
iV/10-sodium  hydroxide  was  used  as  electrolyte,  with  a  copper 
cathode,  and  the  cell  was  charged  for  a  short  time,  about  two 
minutes,  with  ah  E.M.F.  of  about  4  volts.  The  discharge  potential 
was  then  plotted  against  time.  With  pure  copper  and  with  alloys 
containing  less  than  0*2  atom  of  gold,  a  distinct  arrest  occurred 
in  the  curve,  whilst  alloys  with  0*2  atoms  of  gold  and  upwards 
behaved  like  pure  gold,  giving  a  smooth  discharge  curve.  The 
charging,  or  decomposition,  potentials  were  studied,  using  as  electro¬ 
lytes  first  a  solution  containing  sodium  hydroxide  and  ammonia, 
and  then  copper  sulphate.  In  the  former  case,  copper  or  an  alloy 
with  0*1  atom  of  gold  showed  an  early  rise  of  current  with  E.M.F . , 
followed  by  a  fall  to  zero  and  then  a  steady  rise  starting  at  about 
0*7  volt.  With  0*2  atom  or  more  of  gold,  no  current  passed  until 
the  E.M.F.  reached  1*05  volts,  and  the  current  increased  steadily 
with  the  E.M.F .  Using  copper  sulphate  as  electrolyte,  the  decom¬ 
position  potential  rose  steadily  with  the  gold  content  of  the  alloy 
up  to  about  0*25  atom  of  gold,  and  from  0*35  atom  of  gold  upwards 
was  indistinguishable  from  that  of  pure  gold.  This  is  in  agreement 
with  Tammann’s  observations  on  the  limiting  composition  in  gold- 
copper  alloys  (A.,  1920,  ii,  672).  It  is  shown  experimentally  that 
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changes  in  the  resistance  of  the  cell  during  the  experiments  have 
no  appreciable  influence  on  the  results  obtained,  and  it  follows  that 
the  maximum  and  minimum  in  the  decomposition  potential  curves 
and  the  arrest  point  in  the  discharge  potential  curves  for  copper 
and  the  alloys  less  rich  in  gold  have  a  common  cause. 

E.  H.  R. 

Metallographic  Investigations  on  the  Cathodic  Deposition 
of  Metals  on  Aluminium  and  Chromium.  S.  Kyropoulos 
(Z.  anorg.  Chem .,  1921,  119,  299 — 304). — The  cathodic  deposition 
of  copper,  silver,  chromium,  and  nickel  on  aluminium  and  chromium 
was  studied.  Copper  and  silver  from  nitrate  solution,  with  a 
current  density  of  0*01  to  0T  amp.  per  sq.  cm.,  are  deposited  on 
tempered  aluminium  principally  on  the  intercrystalline  boundaries 
and  to  a  very  limited  extent  on  the  crystal  faces,  whilst  chromium 
and  nickel  are  deposited  more  freely  in  isolated  spots  on  the  crystal 
faces.  With  chromium  and  nickel,  a  higher  current  intensity 
favours  deposition  on  the  crystal  faces  of  the  aluminium.  From 
cyanide  solution  copper  may  be  deposited  on  the  crystal  faces 
when  the  current  intensity  is  high;  on  pressed  aluminium  it  is 
deposited  along  the  gliding  lines.  It  is  noteworthy  that  deposition 
on  the  crystal  faces  is  favoured  under  conditions  such  that  produc¬ 
tion  of  hydrogen  at  the  cathode  is  possible.  Resistance  to  copper 
deposition  is  most  clearly  shown  by  passive  chromium,  deposition 
occurring  only  on  isolated  spots  of  non- passive  metal  or  impurity. 
Under  conditions  which  destroy  the  passivity  of  the  chromium, 
such  as  hydrogen  evolution  at  the  cathode,  deposition  occurs  on 
the  crystal  faces  of  the  chromium.  E.  H.  R. 

Electrolysis  of  Aqueous  Solution  of  Cerous  Salts.  A.  B. 

Schi^tz  (Z.  Elektrochem.,  1921,  27,  521 — 523;  cf.  A.,  1921,  ii, 
589). — -After  a  short  account  of  the  work  which  has  previously 
been  carried  out  on  the  electrolysis  of  solutions  of  the  rare  earth 
salts,  and  of  that  on  the  cerium  alloys,  experiments  are  described 
on  the  electrolysis  of  concentrated  solutions  of  mixtures  of  cerous 
and  ferrous  chlorides  to  which  various  additions  had  been  made. 
The  electrolysis  took  place  between  a  platinum  spiral  which  served 
as  anode  and  a  platinum  gauze  covered  with  lead  dioxide  which 
served  as  cathode.  The  solutions,  which  were  used  warm,  contained 
30  grams  of  lactic  acid  neutralised  by  sodium  or  potassium  hydr¬ 
oxide,  and  5 — -10  grams  of  sodium  chloride  in  400  c.c.  of  water 
to  which  was  added  cerous  chloride  (7*0 — 3-5  grams)  and  ferrous 
chloride  (4*5  grams).  The  electrolysis  w7as  effected  with  a  current 
density  of  0-4J — 2*0  amp./sq.  cm.  and  yielded  in  all  cases  a  black, 
powdery  deposit  which  was  metallic  and  contained  about  62%  of 
cerium.  Whether  or  no  it  contained  oxygen  could  not  be  ascer¬ 
tained  because  of  the  difficulty  of  drying  the  substance  without 
oxidation.  The  deposit  corresponds  with  the  iron-cerium  alloy, 
Ce2Fe3,  prepared  by  Vogel  (A.,  1912,  ii,  557).  The  electrolysis  of 
cerous  chloride  in  the  presence  of  chloride  of  mercury,  nickel, 
platinum,  zinc,  or  aluminium  gave  deposits  which  contained  no 
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cerium.  The  addition  of  potassium  lactate  to  solutions  of  cerous 
chloride  raises  the  overvoltage  by  0*15  volt.  J.  F.  S. 

Biochemical  and  Electrochemical  Oxidation  of  Organic 
Compounds.  Fr.  Fichter  (Z.  Elektrockem .,  1921,  27,  487 — 
494). — A  general  discussion  of  electrolytic  and  biochemical  oxidation 
of  organic  substances  in  which  a  number  of  similarities  in  the  two 
processes  are  indicated.  J*  F.  S. 

Magnetism  and  the  Constitution  of  Atoms.  Pierre  Weiss 
{Rev.  sci 1920,  58,  645— 659).— A  review  of  work  already  published 
(see  A.,  1911,  ii,  91,  183,  250,  367,  694;  1915,  ii,  737). 

Chemical  Abstracts. 

Behaviour  of  Substances  near  the  Absolute  Zero.  William 
R.  Fielding  (Chem.  News ,  1921,  123,  97—99). — The  results  pre¬ 
viously  obtained  by  the  author  (A.,  1920,  ii,  732 ;  1921,  ii,  487) 
are  applied  in  the  present  paper  to  several  substances  in  the  neigh¬ 
bourhood  of  the  absolute  zero.  Making  use  of  the  specific  heat  of 
lead  determined  by  Kammerlingh  Onnes  and  Keesom  over  the 
range  46°  Abs. — 14°Abs.,  the  author  has  determined  the  specific  heat 
over  the  range  14°Abs.— Q°Abs.  by  three  methods  and  finds  that  by 
plotting  the  specific  heat  curve  the  specific  heat  appears  to  be  zero 
at  6°  Abs.,  by  plotting  the  specific  heats  against  the  absolute  temper¬ 
atures  the  values  10° Abs.,  5=0*0053,  2°Abs.,  5=0*0012  and  l°Abs., 
<§=0*00005  are  obtained,  wdiilst  applying  Debye’s  law  (atomic 
he&t—kT3)  leads  to  values  which  demand  that  the  molecule  of 
lead  must  change  from  Pb8  to  Pb  (3000-4000)*  Similar  calculations 
are  made  for  water,  copper,  and  carbon,  and  the  absolute  molecular 
weight  is  calculated  for  the  absolute  zero.  The  values  recorded 
are,  water  540,  lead  1456,  and  copper  9450.  If  the  values  of  p,  the 
number  of  single  molecules  in  the  complex  molecule,  are  plotted,  it 
becomes  possible  to  obtain  by  extrapolation  the  values  for  other 
elements.  The  values  of  p  are  shown  to  be  periodic,  thus,  iodine 
6*3,  bromine  6*6,  chlorine  14,  and  fluorine  24  all  at  0°Abs.  In  the 
case  of  mercury,  p  is  slightly  greater  than  2.  The  number  of 
atoms  in  the  benzene,  naphthalene,  and  anthracene  polymerides 
at  the  absolute  zero  are  respectively  84,  100,  and  132.  J.  F.  S. 

The  Properties  of  Organic  Liquids.  W.  Herz  (Z.  anorg. 
Chem.y  1920,  118,  202 — 206). — The  relation  Tcjdc  Jn— const., 
where  n  is  the  number  of  atoms  in  the  molecule,  has  been  found  to 
hold  for  27  non-associated  organic  liquids  and  to  have  a 
value  approximately  equal  to  450.  When  this  is  combined  with 
the  formula  n=TcjO'9pc  (A.,  1920,  ii,  285),  the  relation  Tcpddc2= 
const,  is  obtained,  which  should  have  a  value  of  about  225  X  103. 
This  relation  was  verified  for  the  above  27  liquids,  with  the  excep¬ 
tion  that  acetylene  and  carbon  dioxide  give  respectively  high  and 
low  values.  It  was  shown  previously  (A.,  1920,  ii,  736)  that  the 
relation  dc==Tf/9*24z,  where  z  is  the  total  of  the  valencies  of  the 
atoms  in  the  molecule  (C=4,  N=3,  0=2,  H=l),  also  holds  for 
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non-associated  liquids.  With  the  first  equation  above,  this  gives 
TcZ/M  48*7,  which  has  been  verified  for  a  number  of  aliphatic 
liquids.  In  the  case  of  aromatic  liquids,  the  relation  holds  if  the 
valency  of  carbon  is  taken  as  3.  From  Trouton’s  rule  M.L/TC— 14, 
it  follows  that  Lzl\/n=686,  and  this  is  also  found  to  hold  for  a 
number  of  fluids,  but  aniline  and  dimethylcf/cfohexane  give  high 
values.  Finally,  from  the  relation  L=0-666pc/dc,  it  follows  that 
Pczldcvn=z  1030,  and  this  relation  is  also  satisfactorily  verified  in 
most  cases,  but  acetylene  gives  a  high  value.  It  is  pointed  out 
that  these  relations  can  only  be  tested  for  relatively  simple  sub¬ 
stances,  of  which  the  critical  data  do  not  differ  widely.  Not 
improbably  complications  may  arise  when  data  are  available  for 
other  types  of  substance.  E.  H.  R. 

General  Improvement  of  the  Equation  of  Condition : 
Special  Equation  of  Condition  for  Hydrogen.  Leon  Schames 
(PhysiJcal.  Z.,  1921,  22,  630 — 634). — A  theoretical  paper  in  which 
the  constants  a  and  b  of  van  der  Waals’s  equation  are  considered 
on  the  basis  of  a  perfectly  rigid  atom.  A  general  equation  of 
condition  is  evolved,  and  taking  account  of  the  compressibility  of 
the  atoms  the  equation  pv(\—blv)-\-aJv(<x—vJv)—RT  is  deduced  for 
hydrogen.  J.  F.  S. 

Joule-Thomson  Effect  for  Air.  Frederick  G.  Keyes 
(J.  Amer.  Chem.  Roc.,  1921,  43,  1452 — 1470). — The  Joule-Thomson 
coefficients  of  air  have  been  calculated  from  the  author’s  equation 
of  state  for  air  based  on  the  measurements  of  pressure,  volume, 
and  temperature  by  Amagat  (Proc.  Nat.  Acad.  Sci.,  1917,  3,  323), 
and  have  been  compared  with  the  coefficients  as  measured  by 
Joule  and  Thomson,  by  Noell,  and  by  Hoxton.  The  measurements 
of  Joule  and  Thomson  accord  well  with  the  calculations  except  at 
zero  degrees,  whilst  the  recent  careful  measurements  of  Hoxton 
(Physical  Rev.,  1919,  13,  438)  exceed  the  calculated  values  between 
0°  and  100°  by  about  15%.  The  value  of  the  ice -point  absolute 
temperature  (273*36)  deduced  from  the  Ch^ppuis  1000  mm.  con¬ 
stant-pressure  expansion  coefficient  for  air,  corrected  by  means 
of  the  Hoxton  Joule-Thomson  coefficients  is  too  large,  due  to  the 
fact  that  the  Chappuis  expansion  coefficient  is  too  small  and 
the  Joule-Thomson  values  too  large.  The  calculated  expansion 
coefficient  and  the  Hoxton  and  Joule-Thomson  coefficients  lead  to 
7^=273*197.  The  value  T0=213A35  is,  on  the  other  hand,  shown 
to  be  substantially  correct  in  that  this  value  is  the  mean  value 
obtained  by  graphically  extrapolating  the  measured  constant 
volume  and  constant  pressure  expansion  coefficients  of  air,  nitrogen, 
hydrogen,  and  helium  measured  at  various  ice-point  pressures. 
The  value  273*135  is  also  the  mean  of  TQ  as  deduced  from  the  same 
data  by  means  of  the  equations  of  state  for  the  respective  gases. 
The  pressure  coefficient  at  zero  of  the  Joule-Thomson  coefficient 
as  obtained  by  Hoxton  is  shown  to  be  much  larger  than  that  ob¬ 
tained  by  other  observers.  The  pressure  coefficient  given  by  Vogel 
and  Noell  (8*8  X  10~4)  is  twice  that  calculated  from  the  equation 
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(4*5  XlO-4)  for  low  pressures,  but  agrees  approximately  with  that 
calculated  for  high  pressures,  by  means  of  the  equation  of  state. 
The  Bradley  and  Hale  average  pressure  coefficient  to  200  atmo¬ 
spheres  at  0°  is  shown  to  be  7*3  X  10~4,  whilst  the  average  value  over 
this  range  calculated  by  the  equation  of  state  is  7*1  x  10-4.  The 
Joule-Thomson  coefficient  itself  at  one  atmosphere,  as  given  by 
Vogel  and  Noell,  is  0*277°,  and  from  Bradley's  work  0*268°.  The 
equation  gives  0*261°.  An  explanation  of  the  discrepancies  in  the 
observed  Joule-Thomson  numbers  is  suggested  which  assumes 
that  at  the  low  pressure  surface  of  the  plug  a  temperature  drop  is 
superposed  on  the  Joule-Thomson  temperature  change  due  to  the 
momentary  persistence  of  the  fine  gas  streams  issuing  from  the 
pores  of  the  plug  and  their  subsequent  expansion.  It  is  shown 
that  this  effect  would  produce  a  large  apparent  pressure  coefficient, 
since  the  specific  effect  of  the  velocity-persistence -effect  is  shown 
to  vary  inversely  as  the  pressure.  The  value  of  the  measured  Joule- 
Thomson  effect  at  0°  and  one  atmosphere  pressure  is  given  as  0*303 
by  Hoxton,  whilst  that  deduced  from  the  high  pressure  measure¬ 
ments  of  Bradley  and  Hale  is  0*268,  as  compared  with  0*261  cal¬ 
culated  by  the  equation  of  state.  The  Joly  constant- volume 
specific  heats  of  air  are  considered,  and  it  is  shown  that  a  correction 
is  required  to  compensate  for  the  increased  specific  heat  of  the 
copper  sphere  used  by  Joly  to  contain  the  air.  The  corrected 
Joly  values  are  shown  to  be  independent  of  pressure,  which  fact 
confirms  the  validity  of  the  form  of  the  air  equation  of  state  em¬ 
ployed.  As  a  further  consequence,  it  is  pointed  out  that  at  low 
pressures  the  Joule-Thomson  effect  must  vary  inversely  with  the 
absolute  temperature.  Another  important  consequence  is  that  the 
constant  volume  air  thermometer  scale  reads  directly  on  the  absolute 
scale  and  therefore  requires  no  correction.  J.  F.  S. 

Simple  Methods  for  the  Determination  of  Melting  Points 
and  Critical  Temperatures.  The  Melting  Point  of  Arsenic. 

W.  Heike  (Z.  anorg.  Chem .,  1921,  118,  254). — In  a  paper  under 
the  above  title,  Rassow  (A.,  1921,  ii,  164)  quotes  the  author’s 
determination  of  the  melting  point  of  arsenic,  830°.  The  author 
points  out  that  later  work  gave  a  value  814*5°,  which  is  more 
trustworthy  (A.,  1916,  ii,  248).  E.  H.  R. 

Theory  of  Concentrated  Solutions.  Separation  of  Solids 
from  Organic  Mixtures.  J.  Timmermans  {Bull.  Soc.  chim. 
Belg.,  1921,  30,  276 — 290;  cf.  A.,  1909,  ii,  388). — From  a  study  of 
experimental  data  in  the  literature  relating  to  the  freezing  points 
of  binary  organic  mixtures,  it  is  concluded  that  deviations  from 
the  behaviour  of  ideal  mixtures  cannot  in  all  cases  be  accounted 
for  by  assuming  combination  between  the  components  or  poly¬ 
merisation,  as  suggested  by  Dolezalek  and  others  (A.,  1909,  ii,  22; 
also  Ikeda,  A.,  1908,  ii,  932).  It  is  necessary  to  take  into  account 
also  certain  physical  factors,  in  the  sense  of  van  der  Waals’s  theory, 
in  particular  for  systems  of  limited  mutual  solubility.  A  pro¬ 
visional  scheme  of  classification  of  binary  organic  liquids  is  based 
on  these  chemical  and  physical  factors. 
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Freezing-point  data  respecting  numerous  binary  mixtures  con¬ 
taining  benzene  as  the  crystallising  component  were  compared 
with  the  ideal  curve  obtained  by  plotting  T  and  C  from  the  thermo¬ 
dynamic  equation:  loge  C  =  Q(T0  —  T)/2TQT,  in  which  Q  is 
the  molecular  heat  of  fusion  of  the  component  which  separates, 
C  is  the  number  of  molecules  of  the  latter  per  100  molecules  of  the 
mixture,  T  is  the  temperature  at  which  this  component  separates, 
and  T0  is  the  solidifying  point  of  the  same  substance  in  the  pure 
state  (cf.  Washburn,  “  Introduction  to  the  Principles  of  Physical 
Chemistry/’  1915,  ch.  14).  Experimental  data  for  many  of  the 
mixtures  agreed  well  with  the  curve,  especially  where  the  two 
components  were  closely  related  and  not  of  widely  different  chemical 
character.  Deviations  from  the  curve  in  the  direction  of  the  axis 
of  composition  might  reasonably  be  attributed  to  combination 
between  the  components,  but  deviations  in  the  other  direction 
could  not  in  all  cases  be  due  entirely  to  polymerisation,  and  it  is 
shown  that  they  are  to  be  expected  if  mixed  crystals  separate  or 
if  the  components  are  not  completely  miscible  in  all  proportions 
(cf.  Kohnstamm,  A.,  1911,  ii,  93).  Similar  considerations  apply  also 
to  boiling-point  curves,  but  abnormalities  are  here  more  frequent 
than  with  freezing-point  curves.  In  many  cases  where  the  boiling- 
point  curve  is  convex  towards  the  axis  of  composition  (cf .  Dolezalek, 
loc.  cit .),  the  assumption  of  polymerisation  sufficient  to  account  for 
the  abnormality  appears  inadmissible  (for  example,  for  carbon 
tetrachloride,  benzene,  toluene,  etc.),  and  here  again  the  results 
may  be  due  to  the  existence  of  a  range  of  immiscibility.  This 
explanation  was  verified  in  a  number  of  cases,  the  suspected 
mixtures  separating  into  two  liquid  phases  when  their  temperature 
was  lowered  sufficiently,  by  means  of  liquid  air  or  solid  carbon 
dioxide.  J.  H.  L. 

The  Temperature  of  the  Vapour  Arising  from  Boiling 
Saline  Solutions.  George  Harker  (J.  Roy.  Soc.  New  South 
Wales ,  1920,  54,  218—226;  cf.  Sakurai,  T.,  1892,  61?  495).— 
Experiments  with  solutions  of  calcium  chloride  boiled  in  a  hypso- 
meter  either  by  direct  flame  or  by  steam  blown  in,  the  only  jacketing 
of  the  vapour  column  being  by  the  slightly  cooled  issuing  vapour, 
indicate  that  the  vapour  coming  from  a  boiling  solution  has  a 
higher  temperature  than  the  vapour  from  the  boiling  pure  solvent. 


A  Simple  Receiver  for  Fractional  Distillation  under 
Diminished  Pressure.  E.  J.  Williams  ( Chem .  News ,  1921, 
123,  265—266). — A  simple  receiver  for  fractional  distillation  under 
reduced  pressure,  working  on  the  principle  of  that  of  Lothar  Meyer, 
is  figured  and  described.  It  is  constructed  with  a  small  distillation 
flask,  a  small  wide-necked  tap  funnel,  and  an  adapter.  W.  G; 

The  Separation  of  Miscible  Liquids  by  Distillation. 

Arthur  Felix  Dufton  (T.,  1921,  119,  1988 — 1994). 
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Temperature  Correction  in  Bomb  Calorimetry.  N.  H. 

Encstrom  ( Tekn .  T  ids  hr.  Kemi  Berg .,  1921,  51,  18- — 21). — A 
formula  is  evolved  for  the  correction  of  temperature  in  bomb 
calorimetry.  This  formula  is  for  general  use  where  the  tedious 
calculations  by  the  application  of  the  classical  equation  of  Regnault- 
Pfaundler  is  not  absolutely  necessary.  It  is  given  as  follows  : 
h—  (1— 7?,)^— The  order  and  significance  of  the  letters  are  the 
same  as  in  the  Regnault-Pfaundler  equation.  This  new  formula 
was  tested  by  a  large  number  of  determinations  and  its  error  falls 
within  the  limits  ±0-001 — 0-003°.  The  error  was  seldom  as  high 
as  ±0*003°.  Chemical  Abstracts. 

Constitution  and  Heats  of  Combustion.  F.  Otto  H.  Binder 
(Chem.  Zeit .,  1921,  45,  1114 — 1116 ;  cf.  A.,  1921,  ii,  241,  435).— 
In  continuation  of  the  method  previously  described  ( loc .  cit.)  for 
calculating  the  heat  of  combustion  of  a  substance  from  its  consti¬ 
tutional  formula,  the  author  has  worked  out  from  a  consideration 
of  a  large  number  of  hydrocarbons  the  average  value  of  the  follow¬ 
ing  :  Hydrogen  atom  attached  to  carbon  55560,  carbon-carbon 
linking  16258,  one  carbon  valency  24495,  compared  with  24240, 
the  value  obtained  by  calorimetric  experiments  on  wood  charcoal. 
The  heat  of  combustion  of  a  compound  accordingly  equals 
cHx  55560  ±yx  24240  ±z  x  34170,  where  cH  is  the  number  of 
carbon  valencies  bound  to  hydrogen,  y  the  number  not  bound  to 
either  hydrogen  or  oxygen,  and  z  the  number  of  free  carbon  valencies. 
From  consideration  of  hydrogen  cyanide,  cyanogen,  and  acetonitrile, 
a  mean  value  for  one  carbon-nitrogen  valency  of  35301  cal.  is 
obtained.  G.  F.  M. 

Absolute  Value  of  the  Energy  of  the  Linkings  between 
the  Atoms  of  Compounds.  M.  Padoa  (Gazzetta,  1921,  51, 
ii,  239 — 245). — The  method  of  calculation  used  by  Fajans  (A.,  1920, 
ii,  354)  is  substantially  that  employed  by  the  author  (A.,  1919, 
ii,  96),  who,  however,  assumed  the  value  42  Cal.  for  the  heat  of 
sublimation  of  diamond  and  graphite  indicated  by  Thomsen’s 
results,  whereas  Fajans,  on  the  basis  of  relationships  established 
by  Griineisen  between  the  heat  of  sublimation  of  a  solid  monatomic 
element  and  the  ratio  of  atomic  heat  to  the  coefficient  of  thermal 
expansion,  concluded  that  the  heat  of  sublimation  of  carbon  is  at 
least  275  Cal.  per  gram -atom.  In  spite  of  the  large  difference 
between  these  two  values,  both  authors  conclude  that  the  energy 
of  the  linkings  between  the  carbon  atoms  is  almost  the  same  in 
diamond  and  in  aliphatic  hydrocarbons.  It  seems  probable  that 
neither  of  the  above  two  values  is  the  correct  one,  and  the  author 
considers  150  Cal.  to  be  more  nearly  the  truth;  Kohn  (A.,  1921, 
ii,  302)  arrives  at  values  similar  to  this.  Steiger’s  results  (A., 
1920,  ii,  355,  735)  are  also  discussed. 

Taking  the  value  150  Cal.  for  the  heat  of  sublimation  of  1  gram 
atom  of  carbon  and  81*3  Cal.  for  the  heat  of  dissociation  of  1  gram 
molecule  of  hydrogen,  the  energy  of  the  C-C  linking  is  calculated 
for  the  aromatic  and  aliphatic  hydrocarbons  previously  considered. 
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The  results  show  that  the  energy  of  the  linking  increases  from 
simpler  to  more  complex  compounds.  The  differences  of  the 
values  referred  to  graphite  and  to  diamond  vary  from  5  to  about 
7%  and  are  small  considering  that  the  side  of  the  hexagon  is 
6*2  X  10-8  cm.  in  benzene  and  1*45  X  10-8  cm.  in  graphite. 

The  energy  of  the  simple  linking  in  ethane  is  69*9  Cal.,  that  of 
the  double  linking  in  ethylene,  2  X  59*65  Cal.,  and  that  of  the  triple 
linking  in  acetylene,  3x53*33  Cal.  The  heat  of  combustion  of 
acetylene  (3  mols.)  being  938*4  Cal.  and  that  of  benzene  vapour 
783*3  Cal.,  the  difference  between  the  three  triple  linkings  and  the 
nine  simple  linkings  is  155*1  and  that  between  one  triple  linking  and 
three  simple  linkings  hence  51*7  Cal.;  the  numbers  just  given  for 
ethane  and  acetylene  lead  to  the  value  49*7  Cal.  The  absolute 
values  of  the  double  and  triple  linkings  are,  therefore,  positive  and 
unsaturated  hydrocarbons  all  highly  exothermic  when  formed 
from  the  free  atoms.  These  considerations  have  been  extended 
to  various  endothermic  reactions,  such  as  the  formation  of  hydrogen 
telluride,  the  formation  of  cyanogen  from  carbon  and  nitrogen, 
the  formation  of  nitrous  and  nitric  oxides,  the  results  indicating 
that,  in  all  probability,  all  compounds  must  be  formed  from  free 
atoms  with  generation  of  heat.  T.  H.  P. 

Compressibility  of  Benzene, ‘Liquid  and  Solid.  Theodore 
W.  Richards,  Edward  P.  Bartlett,  and  James  H.  Hodges 
(J.  Amer .  Chem.  Soc.,  1921,  43,  1538 — 1542). — The  compressibility 
of  liquid  benzene  has  been  determined  at  20°,  solid  benzene  at  0°, 
and  toluene  at  0°  and  20°,  using  a  steel  piezometer  previously 
described  (Richards  and  Bartlett,  A.,  1915,  ii,  229).  It  is  found 
that  the  compressibility  of  solid  benzene  at  0°,  (Av/APr0)y,  is 
0*0000305  over  a  pressure  range  100  to  500  megabars.  Incidentally, 
the  compressibility  of  liquid  toluene  at  0°  over  the  same  pressure 
range  was  found  to  be  0*0000618.  A  new  determination  of  the 
compressibility  of  liquid  benzene  at  20°  confirmed  satisfactorily 
the  previous  determination  made  in  a  glass  piezometer  (Richards 
and  Shipley,  A.,  1916,  ii,  376),  giving  the  value  0*00007207  for  the 
same  range.  The  compressibility  of  solid  benzene  is  shown  to  be 
less  than  half  that  of  liquid  benzene  at  the  same  temperature. 
Thus  another  case,  supporting  the  majority  of  those  investigated, 
is  found  in  which  the  solid  shows  a  much  smaller  compressibility 
than  the  liquid  (A.,  1915,  ii,  518).  No  interpretation  of  this  result 
is  offered  at  present.  J.  F.  S. 

Relative  Volumes  of  the  Chemical  Elements.  Hawksworth 
Collins  (Chem.  News,  1921,  122,  76—77,  and  123,  95— 97).— A 
continuation  of  previous  work  (A.,  1921,  ii,  168).  In  the  first  part, 
a  table  is  given  of  the  relative  volumes  and  the  densities  of  a  number 
of  organic  compounds,  the  latter  quantity  is  compared  with  the 
experimentally  determined  values.  The  calculated  results  are 
based  on  the  hypothesis  previously  put  forward  by  the  author. 
In  the  second  part,  a  further  long  list  is  given.  It  is  shown  that 
the  experimental  facts  obtained  from  the  examination  of  76  mole- 
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cules  demonstrates  that  one  relative  volume  of  hydrogen  is  15*25 
at  15°  whether,  Cl,  Br,  I,  NH2,  N02,  SH,  C2H3,  C2H,  C02Me,  C02Et, 
C02Pr,  C02H  or  —OH  be  displaced;  in  this  case  —  OH=13*29. 
In  a  further  series  of  24  compounds,  the  relative  volume  of  hydrogen 
is  12*22  at  15°  for  the  same  replacements,  OH— 10*21.  The  methyl 
group  has  a  volume  31*67  at  one  end  of  a  chain  and  28*64  at  the 
other  end.  When  an  atom  of  hydrogen  the  volume  of  which  is 
15*25  is  displaced  by  methyl,  the  volume  of  the  latter  is  31*67,  and 
when  the  displacement  occurs  with  hydrogen  12*22,  the  volume 
of  the  methyl  is  28*64.  The  two  valencies  of  carbon  concerned  are 
distinguished  by  the  fact  that  one  (first  position)  has  hydrogen 
with  a  volume  15*25  and  the  other  (second  position)  has  hydrogen 
with  a  volume  12*22.  J.  F.  S. 

Atomic  and  Molecular  Volumes  at  the  Absolute  Zero.  II. 

W.  Herz  (Z.  anorg.  Chem .,  1921,  119,  221 — 224).— In  a  previous 
paper  it  was  shown  by  Lorenz  and  Herz  (A.,  1921,  ii,  536)  that 
the  molecular  volumes  of  alkali  salts  reduced  to  absolute  zero  are 
smaller  than  the  sums  of  the  volumes  of  the  constituent  atoms, 
similarly  reduced  according  to  the  law  of  corresponding  states. 
The  inquiry  has  been  extended  to  a  number  of  simple  inorganic 
compounds  other  than  salts.  In  the  hydrogen  compounds  the 
molecular  volume  is  smaller  than  the  sum  of  the  atomic  volumes, 
but  the  difference  becomes  smaller  with  increasing  molecular 
weight.  In  the  halogen  acids,  for  example,  these  differences  are, 
HF,  7*52;  HC1,  3*09;  HBr,  1*09;  HI,  0*01.  In  the  trihaloids  of 
the  elements  of  the  fifth  group,  however,  the  molecular  volume  is 
greater  than  the  sum  of  the  atomic  volumes.  The  molecular  volumes 
are  also  calculated  from  the  dielectric  constant  by  the  Clausius  - 
Mossotti  equation  y=D-l/D-\-2.M  Id.  The  values  obtained  are 
sometimes  greater  and  sometimes  smaller  than  the  actual  molecular 
volumes.  The  divergences  may  be  due  to  association  in  the  liquids. 

E.  H.  R, 

Surface  Tensions  and  Densities  of  Liquid  Mercury,  Cad¬ 
mium,  Zinc,  Lead,  Tin,  and  Bismuth.  Thorfin  R.  Hogness 
( J .  Amer.  Client.  Soc.f  1921,  43,  1621 — 1628). — The  densities  of 
liquid  zinc,  cadmium,  tin,  lead,  and  bismuth  have  been  determined 
at  various  temperatures  and  the  following  values  obtained  :  zinc 
eZ— 6*59 — 0*00097(^  —  419),  lead  10*71— 0*00139(Z-327),  cad¬ 

mium  d— 8*02 — 0*00110(Z  — 320),  bismuth  d=  10*07 — 0*00125(Z— 
269),  and  tin  d~ 7*01 — 0*00074(Z — 232).  The  surface  tension  for 
mercury  and  the  above-named  molten  metals  has  been  determined 
by  the  Cantor  drop  pressure  method  for  a  series  of  temperatures. 
The  values  of  the  surface  tension  may  be  calculated  by  the  following 
equations  :  mercury  r— 467— 0*043(Z+39) — 0*000386(Z+39)2,  bis¬ 
muth  r= 378 — 0*063(Z— 269),  cadmium  r— 630 — 0*065(Z— 320), 
lead  r=444 — 0*077(Z— 327),  tin  r=531— 0*080(Z-232),  and  zinc 
r  —  758 — 0*090(Z — 419).  It  is  shown  that  there  is  no  appreciable 
difference  between  the  surface  tensions  of  mercury  in  dry  air, 
hydrogen,  and  a  vacuum.  J.  F.  S. 
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Relationship  of  the  Internal  Friction  of  Organic  Liquids 
to  other  Properties.  W.  Herz  (Z.  Elektrochem .,  1921,  27, 
518 — 521). — In  the  ease  of  a  large  number  of  simple  non- associated 
organic  liquids  an  approximately  constant  relationship  exists 
between  the  surface  tension  and  the  critical  pressure.  This  re¬ 
lationship  is  ys :  pcd^l*6x  104,  in  which  ys  is  the  surface  tension 
at  the  boiling  point  and  pc  the  critical  pressure.  Between  the 
surface  tension  and  the  internal  friction  (775),  both  at  the  boiling 
point,  the  approximate  relationship  y,:^^6xl03  exists.  It  is 
also  shown  that  the  two  expressions,  Mys/Tsds= const,  and 
Ldsjys— const.,  both  hold  for  non- associated  organic  liquids,  where 
M  is  the  molecular  weight,  L  the  latent  heat  of  vaporisation,  and 
d3  the  density  at  the  boiling  point  Ts.  In  the  case  of  the  former 
equation,  the  constant  value  varies  between  6*7  X  104  and  11*3  X  104, 
whilst  in  the  latter  the  value  is  between  2*0  X  104  and  3-2  x  104. 
Two  relationships  connecting  the  internal  friction  and  the  critical 
temperature  respectively  with  the  molecular  refractivity  are  de¬ 
duced.  These  have  the  form  risMRjTc=  const,  and  iqsMRfTs~ 
const.,  where  MR  is  the  molecular  refractivity.  The  constant  in 
the  first  case  varies  between  1*1  xl0~4  and  l*7xl0“4  and  in  the 
second  case  between  l*6xl0“4  and  3*2xl0“4.  If  n  is  the  number 
of  atoms  in  a  non-associated  liquid,  the  quantity  r]sn/Ts  is  con¬ 
stant  and  has  a  value  between  0*86 X  10“4  and  l*39x  10“4.  Finally, 
it  is  shown  that  VcVs/^s  and  VcysITc  are  both  constant  for  the 
same  class  of  organic  liquid.  In  the  first  case  the  value  varies 
between  9*0  X  10“8  and  12*6 X  10-8,  and  in  the  second  case  between 
5*8  Xl0"8  and  8*0xl0“8.  J.  F.  S. 

Theory  of  Brownian  Movement.  Gustav  Jager  ( Sitzungsber . 
K.  Akad.  Wiss.  Wien ,  1919,  [2a],  128,  1271,  1298;  from  Ghent. 
Zentr.,  1921,  iii,  833). — Stokes’s  law  is  held  to  be  inapplicable  in 
the  case  of  Brownian  movement.  It  is  shown  from  consideration 
of  mechanical  examples  that  if  this  law  holds,  osmotic  pressure 
must  be  exerted  as  a  continuous  force  and  the  consequences  of 
Einstein’s  equation  for  Brownian  movement  and  the  calculation 
of  molecular  size  from  diffusion  are  justified.  The  distribution  of 
energy  for  particles  of  any  number  of  molecules  may  be  obtained 
from  Maxwell’s  law  directly  by  gradual  building  up  of  groups  from 
molecules.  The  velocity  of  particles  relative  to  the  liquid  medium, 
including  their  Brownian  movement,  is  only  to  a  small  degree 
dependent  on  their  mass.  G.  W.  It. 

Influence  of  Water-content  on  the  Adsorption-capacity  of 
an  Active  Charcoal.  Heinrich  Herbst  ( Biochem .  Z.y  1921, 
118,  103 — 119). — The  highest  adsorption  is  obtained  with  dry 
charcoal.  For  practical  purposes  10%  of  water  is  not  harmful, 
since  the  presence  of  water  has  a  catalytic  effect.  H.  K. 

Absorption  of  Gases  by  Crystals.  It.  Seeliger  and  K. 
Lapkamp  (Physikal.  Z.,  1921,  22,  563 — 567). — Partly  or  completely 
dehydrated  zeolites  have  the  power  of  absorbing  gases  in  large 
quantities.  The  absorption  of  a  mixture  of  neon  and  helium, 
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nitrogen,  oxygen,  methane,  nitric  oxide,  carbon  dioxide,  acetylene, 
hydrogen,  and  ammonia  by  dehydrated  chabasite  (CaAl2Si4016,6H20) 
has  been  examined  at  0°  under  a  series  of  pressures  from  0°  to 
760  mm.  It  is  shown  that,  with  the  exception  of  hydrogen,  the 
amount  of  gas  absorbed  is  greater  the  higher  the  critical  temperature 
of  the  gas.  The  following  volumes  of  gases  in  c.c./gram  of  chabasite 
at  0°  and  760  mm.  are  absorbed.  Neon  25%  +  helium  75%,  410 ; 
nitrogen,  6*89;  oxygen,  8*32;  methane,  15T8 ;  nitric  oxide, 
25*67;  carbon  dioxide,  39*60;  acetylene,  56*46;  hydrogen,  82*22, 
and  ammonia,  180*59.  The  adsorption  curves  can  be  approxi¬ 
mately  reproduced  by  the  formula  v=ccpVn,  in  which  a  and  1  jn 
are  constants.  All  gases  except  nitric  oxide,  ammonia,  and  impure 
acetylene  can  be  entirely  removed  from  the  crystals  by  lowering 
the  pressure.  The  results  do  not  indicate  whether  the  absorbed 
gases  are  adsorbed  according  to  the  usual  conception  of  the  term, 
or  whether  they  enter  into  the  structure  of  the  crystal  lattice. 
In  favour  of  the  pure  adsorption  are  the  qualitative  character  of  the 
adsorption  isotherm,  the  connexion  between  the  critical  tempera¬ 
ture  and  the  amount  of  absorption,  and  the  effect  of  reducing  the 
pressure.  Further,  the  connexion  between  1  jn  and  the  critical 
temperature  also  indicates  a  pure  adsorption.  On  the  other  hand, 
the  large  absorption  of  hydrogen  and  the  difficulty  experienced 
in  removing  nitric  oxide,  ammonia,  and  impure  acetylene  from  the 
crystals  point  to  the  view  that  the  absorbed  gases  enter  into  the 
crystal  lattice  in  the  position  occupied  by  the  water  before 
dehydration.  J.  F.  S. 

Graphic  Deductions  with  regard  to  the  Dissociation  of 
Weak  Electrolytes.  N.  Schoorl  (Bee.  trav.  chim .,  1921,  40, 
616 — 620). — An  expression  is  deduced  from  Ostwald’s  dilution  law 
which  gives  approximately  correct  values  for  the  degree  of  ionisa¬ 
tion  of  weak  electrolytes.  Such  approximation  is  depicted  graphi¬ 
cally  in  contrast  with  the  calculated  values.  H.  J.  E. 

The  Redissolution  of  a  Salt  during  the  Isothermal  Evapora¬ 
tion  of  a  Solution.  Etienne  Rengade  (Compt.  rend.,  1921, 
173,  1080 — 1081 ;  cf.  A.,  1921,  ii,  93). — A  reply  to  Raveau  (cf. 
A.,  1921,  ii,  682).  W.  G. 

Formulae  for  the  Solubility  of  certain  Salts  in  Aqueous 
Ethyl  Alcohol  and  Water.  W.  D.  Treadwell  (Helv.  Chim. 
Acta ,  1921,  4,  982 — 991). — Attempts  are  described  to  devise  a 
mathematical  expression  for  the  diminution  of  the  solubility  of  a 
salt  in  water  by  the  addition  of  alcohol  on  the  assumption  that 
the  solvent  action  is  exerted  by  the  water  alone,  and  that  its  extent 
is  lessened  by  its  dilution  with  the  alcohol.  Consideration  is  con¬ 
fined  for  the  present  to  substances  which  are  almost  insoluble  in 
absolute  alcohol.  In  these  circumstances,  the  solubility  is  expressed 
by  the  equation  h=LQClk,  in  which  Z0  is  the  solubility  of  the  salt 
in  pure  water,  Cw  the  concentration  of  the  water  in  the  solvent, 
and  k  a  proportionality  factor  of  the  approximate  order,  1.  The 
results  calculated  from  this  formula  (&=--0*88)  are  in  harmony  with 
the  experimental  data  for  the  solubility  of  potassium  chlorate  in 
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mixtures  of  alcohol  and  water  at  the  atmospheric  temperature, 
at  30°,  and  at  40°.  The  influence  of  temperature,  therefore,  is 
manifest  essentially  in  the  alteration  of  the  value,  L0 .  Within 
certain  limits  of  alcoholic  concentration,  similar  observations  are 
made  with  potassium  nitrate,  but,  in  this  case,  the  value  of  k  does 
not  appear  to  be  so  independent  of  the  temperature.  At  14‘5°, 
the  solubility  of  potassium  chloride  is  represented  satisfactorily  by 
the  expression  when  k— 093,  but  at  30°  and  40°  a  distinct  specific 
action  of  the  alcohol  is  observed  which  causes  a  variation  in  the 
value  of  k  with  varying  alcoholic  content  of  the  solution.  This 
specific  action  is  also  in  evidence  in  the  cases  of  sodium  chloride, 
etc.,  more  noticeably,  of  ammonium  sulphate. 

The  remarkable  independence  of  the  value  of  k  of  the  tem¬ 
perature  in  the  case  of  potassium  chlorate  and,  to  a  more  limited 
extent,  in  that  of  potassium  nitrate  points  to  the  conclusion  that 
alcohol  behaves  merely  as  an  inert  diluent.  L0  may  therefore  be 
expressed  as  a  function  of  the  temperature  and  replaced  by  the 
expression  aK‘l  in  which  a  and  n  are  empirical  constants  and  K 
is  the  ionisation  product  of  water  X  1014.  The  solubility  of  potass¬ 
ium  chlorate  in  any  mixture  of  alcohol  and  water  between  12° 
and  40°  is  given  by  the  expression:  L=8‘4x K0482.(7£,x0*88— 
7-4*Z°'482  X  C%.  That  of  potassium  nitrate,  sodium  chloride,  potass¬ 
ium  chloride,  potassium  sulphate,  and  lead  nitrate  can  be  calcu¬ 
lated  satisfactorily  if  a  constant  value  is  given  to  n ,  but,  in  the 
case  of  sodium  chloride  a  distinct  linear  variation  of  the  exponent 
is  noticeable  which,  if  taken  into  consideration,  permits  a  very 
exact  calculation  of  the  observed  values.  The  solubility  of  non- 
ionised  mercuric  chloride  cannot  be  calculated  accurately  if  n  is 
assumed  to  be  constant.  H.  W. 

Application  of  Ideal  Solution  Equations  to  Dilute  Aqueous 
Solutions.  James  Kendall  (J.  Amer .  Chem.  Soc .,  1921,  43, 
1391 — 1396). — A  theoretical  paper  in  which  it  is  shown  that  the 
present  method  of  applying  the  fundamental  ideal  solution  equation 
to  dilute  aqueous  solutions,  particularly  in  the  vapour  pressure 
and  freezing-point  depression  equations,  leads  to  certain  incom¬ 
patibilities,  which  have  been  pointed  out  and  discussed.  It  is 
also  shown  that  the  discrepancy  disappears  when  due  notice  is 
taken  of  the  fact  that  the  vapour  pressure  of  water  at  the  ordinary 
temperature  must  be  ascribed  practically  entirely  to  its  uni -molecular 
fraction,  the  shift  in  the  equilibrium  (H20)g  —  £H20  on  addition 
of  a  solute  counterbalancing  the  effect  of  the  association  on  the 
molecular  fraction.  Some  fundamental  errors  in  the  present 
application  of  ideal  osmotic  pressure  and  freezing-point  depression 
equations  to  dilute  aqueous  solutions  have  also  been  pointed  out 
and  corrected.  J.  F.  S. 

Factors  Affecting  the  Stability  of  Additive  Compounds  in 
Solution  and  their  Influence  on  Ionisation  Equilibria.  I. 

James  Kendall  and  Paul  M.  Gross  (J.  Amer.  Chem.  Soc.,  1921, 
43, 1416 — 1426). — In  an  earlier  paper  (Kendall,  Booge,  and  Andrews, 
A.,  1918,  ii,  36,  37),  it  is  postulated  that  the  formation  of  solvent- 
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solute  complexes  is  a  pre -requisite^  to  ionisation  in  solutions.  On 
this  assumption,  it  should  be  possible  to  predict  the  degree  of 
dissociation  in  any  given  solution  from  (a)  the  stability  of  the 
complexes  with  respect  to  their  components,  and  (b)  the  instability 
of  the  complexes  with  respect  to  their  ionisation  products.  The 
first  of  these  points  has  been  dealt  with  in  detail  in  previous  papers 
(loc.  cit.),  and  the  rules  formulated  have  here  been  extended  to 
the  association  of  pure  liquids.  In  the  present  communication 
the  study  of  the  second  point — the  factors  affecting  the  ionic  dis¬ 
integration  of  solvent-solute  complexes  in  solution — has  been 
commenced.  These  generalisations  are  shown  to  be  in  excellent 
qualitative  agreement  with  the  experimental  data  of  earlier  in¬ 
vestigators.  A  more  stringent  test  of  their  validity  is  furnished 
by  careful  conductivity  determinations  on  specially  selected  systems 
(cf.  following  abstract).  The  connexion  between  the  ionisation 
hypothesis  presented  here  and  the  views  of  Abegg  and  Bodlander, 
on  the  one  hand,  and  of  Werner,  on  the  other,  has  been  shortly 
examined  and  some  points  of  difference  have  been  indicated. 

J.  F.  S. 

Compound  Formation  and  Specific  Conductivity  in 
Solutions  of  the  Types,  Acid-Ester,  Acid-Ketone,  and 
Acid-Acid.  James  Kendall  and  Paul  M.  Gross  («/.  Amer. 
Ghem.  Soc .,  1921,  43,  1426 — 1439). — Complete  specific  conductivity- 
composition  curves  have  been  produced  for  fourteen  systems  of 
the  types,  acid-ester,  acid-ketone,  and  acid-acid,  at  25°.  The 
substances  employed  are  all  liquids,  and  the  specific  conductivity 
of  these  was  taken  as  the  test  of  purity.  It  is  shown  that  this 
property  is  far  more  sensitive  to  small  amounts  of  impurities  than 
the  melting  point  or  boiling  point ;  the  specific  conductivity  at  25° 
is  found  for  the  substances  named  to  be  :  ethyl  acetate,  <  1  X  10~9 ; 
ethyl  benzoate,  <  1 X  10"9 ;  benzyl  benzoate,  <  1  X  10“9 ;  acetone, 
5*8  Xl0~8;  acetophenone,  5*5  X  10“8;  acetic  acid,  2*4xl0-8; 
propionic  acid,  <lxl0-9;  monochloroacetic  acid,  l'4xl0~6  (60°); 
trichloroacetic  acid,  6*2  X 10-9  (60°),  and  formamide,  4xl0“6. 
These  results  are  from  one-third  to  one-six  hundred  and  twentieth 
of  the  previous  best  values.  The  conductivities  of  solutions  of 
the  above-named  types  are,  in  general,  considerably  in  excess  of 
those  of  the  pure  components,  and  increase  uniformly  with  increas¬ 
ing  diversity  in  character  (that  is,  in  the  positive  or  negative  nature 
of  the  constituent  radicles)  of  their  components.  The  results 
obtained  have  been  correlated  with  those  derived  from  freezing- 
point  measurements  on  similar  systems,  and  the  validity  of  the 
fundamental  relationships  between  compound  formation  and 
ionisation  in  solutions  (see  preceding  abstract)  has  been  confirmed. 
The  maximum  specific  conductivity  in  no  case  corresponds  with  a 
composition  of  the  system  which  is  the  same  as  that  of  an  isolated 
compound.  The  following  compounds  have  been  isolated : 
CCl3-C02H,CH3*C02Et,  m.  p.  -27°;  CCl3*C02H,C6H5-C02Et,  m.  p. 
-23° ;  CC13-C02H,C6H6-C02-C7H7,  m.  p.  11*9° ;  CCl3-C02H,COMePh, 
m.  p.  26°;  H-CO-KH2, 2C%C02H,  m.  p.  -8°.  J.  F.  S. 

vol.  oxxn.  ii.  2 
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Prediction  of  Solubility  in  Polar  Solutions.  James  Kendall, 
Arthur  W.  Davidson,  and  Howard  Adler  (J.  Amer.  Chem.  Soc ., 
1921,  43,  1481 — 1502;  cf.  preceding  abstracts). — The  various 
factors  inducing  deviations  from  the  ideal  solubility  curve  in  polar 
solutions  have  been  critically  discussed,  and  it  has  been  shown  that 
the  predominant  disturbing  factor  is  additive  compound  fqrmation 
between  the  components  of  the  solution.  In  previous  papers 
(loc.  cit.)  it  has  been  shown  that  the  extent  of  such  compound 
formation  in  any  series  is  dependent  on  the  diversity  in  character 
of  the  constituent  radicles  of  the  components,  the  basis  of  the 
diversity  being  the  relative  position  of  the  variable  radicles  in  the 
E.M.F.  series.  Ionisation,  furthermore,  has  been  found  to  increase 
uniformly  with  compound  formation.  These  generalisations  have 
been  employed  to  predict  solubility  relationships  in  systems  of 
various  types.  It  has  been  shown  that  :  (a)  for  a  given  solute 
in  a  series  of  different  solvents,  increasing  solubility  and  increasing 
compound  formation  proceed  in  parallel,  ( b )  for  a  series  of  different 
solutes  of  high  melting  point  in  a  given  solvent,  increasing  solu¬ 
bility  and  increasing  compound  formation  also  proceed  in  parallel 
at  low  temperatures.  Illustrations  of  these  rules  for  non- aqueous 
and  aqueous  solutions  have  been  presented  which  indicate  their 
agreement  with  the  facts  of  experiment.  A  general  discussion  of 
solubility  relationships  in  systems  of  increasingly  complex  nature 
(for  example,  RX — HX ;  RX — H20  ;  RX — R'X — H20)  has  been 
made,  and  the  rules  deduced  for  the  simpler  types  of  systems  have 
been  found  to  be  applicable,  to  a  limited  extent,  to  the  more  com¬ 
plex  types.  For  example,  (a)  salts  of  a  very  weak  base  exhibit 
increasing  hydrate  formation  and  increasing  solubility  in  water 
as  the  acid  radicle  X  diverges  from  OH' ;  salts  of  a  very  weak 
acid  show  the  same  behaviour  as  R  diverges  from  H.  (b)  The 
increase  in  the  solubility  of  a  sparingly  soluble  salt  in  water  on 
addition  of  a  second  salt  containing  a  common  ion,  due  to  complex 
salt  formation,  is  dependent  on  the  diversity  of  the  variable  radicles. 

J.  F.  S. 

Solubilities  of  Acids  in  Aqueous  Solutions  of  other  Acids. 

James  Kendall  and  James  C.  Andrews  (J.  Amer.  Chem.  Soc., 
1921,  43,  1545 — 1560;  cf.  preceding  abstracts). — Solubility  curves 
have  been  produced  for  hydrogen  sulphide,  boric  acid,  benzoic 
acid,  and  salicylic  acid  in  aqueous  solutions  of  hydrogen  chloride 
of  a  series  of  concentrations  and  also  for  the  same  acids,  except 
hydrogen  sulphide  in  aqueous  solutions  of  nitric  acid.  The  changes 
of  the  specific  conductivity  of  the  solvent  acids,  due  to  the  presence 
of  the  weaker  acids  in  solution,  has  also  been  investigated.  The 
results  obtained,  together  with  those  of  previous  investigators, 
have  been  critically  discussed  in  connexion  with  the  rule  established 
previously  (loc.  cit.),  that  compound  formation  between  acids  in 
pairs  increases  in  extent  with  increasing  diversity  of  acidic  strength. 
The  predicted  and  observed  solubility  curves  for  systems  of  various 
types  have  been  compared,  and  satisfactory  agreement,  in  general, 
has  been  obtained.  The  conductivity  results  also  fall  into  line  in 
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most  cases.  Certain  abnormalities,  however,  do  appear  in  particular 
systems,  which  are  probably  to  be  explained  by  the  water  entering 
into  the  equilibria  in  some  as  yet  undefined  way.  J.  F.  S. 

The  Influence  of  Pressure  on  Spontaneous  Crystallisation. 

Meinhard  Hasselblatt  (Z.  anorg.  Chem .,  1921,  119,  353 — 364). — 
Experiments  were  made  to  determine  the  influence  of  pressure  on 
the  number  of  nuclei  developed  during  spontaneous  crystallisation 
at  different  temperatures  (cf.  Tammann,  A.,  1898,  ii,  330).  Ex¬ 
periments  were  made  with  betol,  piperine,  and  papaverine,  and  it. 
was  found  that  increased  pressure,  up  to  1000  kilos,  per  sq.  cm., 
had  the  same  effect  on  nuclei  formation  as  on  melting  point.  At 
1000  kilos,  the  m.  p.  of  betol  is  raised  from  93°  to  122*9°,  and  the 
temperature  of  spontaneous  crystallisation  was  raised  by  a  closely 
corresponding  amount.  In  the  case  of  piperine,  the  temperature 
of  maximum  formation  of  nuclei  was  raised  from  35°  to  70°  by 
increasing  the  pressure  from  1  to  1000  kilos,  per  sq.  cm.,  and  in  the 
case  of  papaverine  from  40°  to  60°.  The  form  of  the  curve  showing 
the  variation  of  number  of  nuclei  with  temperature  was  similar 
at  both  pressures.  The  maximum  number  of  nuclei  is  doubled 
at  the  higher  pressure  in  the  case  of  piperine,  but  in  the  case  of 
papaverine  it  is  about  the  same  at  1  kilo,  and  1000  kilos,  per  sq.  cm. 

E.  H.  E. 

Crystallisation  Velocity  under  High  Pressure.  Meinhard 
Hasselblatt  ( Z .  anorg .  Chem .,  1921,  119,  325 — 352). — The  con¬ 
ditions  determining  crystallisation  velocity  at  normal  pressure 
have  been  recorded  by  Tammann  (A.,  1898,  ii,  425;  1899,  ii,  272, 
548).  For  examining  the  effect  of  pressure  on  crystallisation 
velocity,  a  modified  form  of  an  apparatus  described  by  Tammann 
was  used  (“  Kristallisieren  und  Schmelzen,”  p.  165).  The  substances 
studied  were  thymol,  phenyl  salicylate,  benzophenone,  apiole,  cal¬ 
cium  nitrate  tri-  and  tetra-hydrates,  cadmium  nitrate  tetrahydrate, 
mixed  crystals  of  calcium  and  cadmium  nitrates,  guaiacol,  form- 
anilide,  benzoic  anhydride,  m-iodonitrobenzene,  and  benzylaniline. 
In  general,  the  effect  of  pressure,  up  to  2000  kilos,  per  sq.  cm., 
was  remarkably  small.  In  two  cases  there  w*as  an  increase  in 
crystallisation  velocity  of  43%  and  18%  respectively,  but  in  most 
cases  a  slight  fall,  the  greatest  being  49%  at  1000  kilos,  per  sq. 
cm.  As  the  increased  pressure  has  also  the  effect  of  raising  the 
melting  point  considerably,  for  instance  by  27*4°  at  1000  kilos,  in  the 
case  of  phenyl  salicylate,  and  the  crystallisation  temperature  limits 
are  raised  proportionately,  it  can  be  concluded  that  the  real  effect  of 
pressure  alone  is  always  to  decrease  the  maximum  crystallisation 
velocity.  The  influence  of  other  substances  on  the  crystallisation 
velocity  of  benzophenone  was  not  appreciably  affected  by  pressure. 

E.  H.  E. 

Recrystallisation  Produced  by  Annealing.  Paul  Gaubert 
( Compt .  rend.,  1921,  173,  1089 — 1092).— From  a  study  of  the  be¬ 
haviour  of  crystals  of  vanillin  at  a  temperature  slightly  below  their 
melting  point  and  of  substances  like  paraffin  wax  or  cetin,  which 
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give  malleable  crystals  in  the  neighbourhood  of  their  melting 
point,  it  is  shown  that  recrystallisation  is,  as  a  rule,  only  possible 
if  the  crystals  are  sufficiently  malleable  for  certain  mechanical 
actions  to  modify  their  crystalline  system.  There  is  then  pro¬ 
duced,  as  it  were,  a  slow  polymorphic  transformation,  with,  however, 
this  difference,  that  in  hammer-hardened  substances  there  may 
remain  some  intact  crystals  which  will  act  as  nuclei  to  start  the 
recrystallisation.  W.  G. 

Crystal  Structure  and  Atomic  Constitution.  I.  P.  Niggli 
(Z.  Kryst .  Min.,  1921,  56,  12 — 45;  from  Chem.  Zentr.,  1921,  iii, 
833 — 834). — A  discussion  of  the  bearing  of  crystal  structure  on 
atomic  constitution  in  the  light  of  existing  crystallographic  data. 
Crystal  symmetry  with  a  known  arrangement  of  atoms  in  the 
lattice  implies  also  a  certain  minimal  symmetry  in  the  structure 
of  the  component  atoms.  A  volume  effect  must  follow  from  the 
actual  effective  size  of  atoms,  as,  for  example,  in  the  series  formed 
by  the  carbonates  of  calcium,  magnesium,  ferrous  iron,  nickel, 
and  cobalt,  all  of  which  have  the  calcite  structure.  Prom  a  con¬ 
sideration  of  published  crystallographic  data,  the  univalent  metallic 
elements  may  be  arranged  in  two  series,  namely,  a  principal  series, 
lithium,  sodium,  potassium,  rubidium,  and  caesium  and  a  sub¬ 
sidiary  series,  copper  (univalent),  silver,  and  gold  (univalent). 
Molecular  volume  does  not  increase  continuously  with  electron 
number  but  shows  periodicity.  Similar  results  are  given  by 
bivalent  and  tervalent  metallic  elements.  With  higher  valencies 
the  periodicity  in  molecular  volumes  tends  to  disappear  (cf .  Bragg, 
A.,  1920,  ii,  537).  G.  W.  R, 

Crystal  Structure  and  Atomic  Constitution.  II.  P.  Niggli 
( Z .  Kryst.  Min.,  1921,  56,  167 — 190;  from  Chem.  Zentr.,  1921, 
iii,  834 — 835). — A  continuation  of  an  earlier  discussion  (see  pre¬ 
ceding  abstract)  of  the  relations  between  crystal  structure  and 
atomic  constitution.  The  theories  of  Kossel,  Vegard,  Lewis, 
Langmuir,  Lacomble,  and  Kohlweiler  imply  certain  assumptions 
as  to  atomic  structure.  The  periodicity  in  atomic  volumes  already 
noted  is  related  to  the  arrangement  of  electrons  in  the  atom. 
Whilst  crystal  form  is  connected  with  chemical  constitution,  iso¬ 
morphism  in  its  widest  sense  is  a  geometrical  rather  than  a  chemical 
effect.  A  comparison  of  the  volume  relationships  in  series  of 
crystalline  “  isosteric  55  compounds  permits  a  comparison  of  the 
effective  sizes  of  atoms  of  differing  valency,  whereby  it  appears 
that  atomic  size  diminishes  with  increase  of  valency.  G.  W.  R. 

Investigation  of  Crystal  Space  Lattices  by  means  of 
Rontgen  Rays  :  a  Simple  Rontgen  Tube.  Walter  Gerlach 
( Physikal .  Z.,  1921,  22,  557 — 559). — The  lattice  constant,  a,  has 
been  determined  for  magnesium  oxide,  calcium  oxide,  strontium 
oxide,  and  barium  oxide.  In  all  cases  the  substances  are  shown  to 
be  regular  and  belong  to  the  sodium  chloride  type.  The  values 
of  a  recorded  are  MgO,  4*204;  CaO,  4*762;  SrO,  5*100;  BaO, 
5*47.  Making  use  of  the  Debye -Scherrer  method,  it  is  shown  that 
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the  ions  of  magnesia  are  both  bivalent.  The  lattice  of  fluorspar 
has  been  redetermined  and  the  structure  put  forward  by  Bragg 
confirmed.  The  lattice  constant  is  found  to  be  a  =5*452.4.11.  ± 
0*2%.  Various  forms  of  silicon  have  been  examined  and  shown 
to  be  crystallographically  similar.  The  lattice  is  of  the  diamond 
type  and  has  the  constant  a=5*400xl0-8  cm.JtO‘2%.  The  trans¬ 
port  of  anti- cathode  material  towards  the  cathode  has  been  con¬ 
sidered.  It  is  shown  that  after  using  a  Siegbahn-Hadding  tube 
for  a  prolonged  period  a  deposit  of  the  anti- cathode  material  is 
found  on  the  cathode  in  the  form  of  small  crystals.  In  the  case 
of  aluminium  cathodes,  the  crystals  were  well-formed  cubes  of 
1  mm.  edge.  In  the  case  of  copper  cathodes  the  transport  of 
material  takes  place  in  the  ionic  form,  and  is  not  in  any  way  to 
be  regarded  as  a  distillation.  The  amount  of  material  transported 
is  in  accordance  with  the  dimensions  of  the  ionic  stream. 

A  Rontgen  tube  is  described  in  which  a  portion  of  the  outside  wall 
serves  as  the  metallic  hemisphere  constituting  the  cathode,  whilst 
the  anti-cathode  is  situated  at  the  geometrical  centre  of  the  hemi¬ 
sphere.  The  Rontgen  rays  pass  through  a  number  of  holes  in  the 
cathode  which  is  rendered  air-tight  by  suitable  cements. 


J.  F.  S. 


The  Theory  of  Resistance  Limits  in  Mixed  Crystals. 

G.  Masing  (Z.  anorg.  Chern .,  1921,  118,  293 — 308). — It  has  been 
held  by  Tammann  (A.,  1919,  ii,  398)  that  the  existence  in  binary 
mixed  crystals  of  resistance  limits  to  the  attack  of  chemical  agents 
which  react  with  one  constituent  but  not  with  the  other  provides 
a  proof  that  the  two  kinds  of  atom  in  the  mixed  crystals  are 
regularly  distributed  on  a  space  lattice.  The  author  shows  that, 
making  certain  assumptions,  it  can  be  proved  by  the  mathematical 
laws  of  probability  that  resistance  limits  will  occur  if  the  atoms 
are  irregularly  distributed  on  the  space  lattice.  The  limits  cal¬ 
culated  are  not  the  same  as  those  found  experimentally,  but  they 
depend  on  certain  simple  arbitrary  assumptions  made  with  respect 
to  the  manner  in  which  the  solvent  attacks  the  mixed  crystals, 
and  these  may  be  insufficient.  The  work  is  only  intended  to  show 
that  the  mere  existence  of  resistance  limits  is  no  proof  of  the 
regular  distribution  of  the  atoms  in  the  mixed  crystals. 

E.  H.  R. 

Coagulation  of  Colloids  by  Electrolytes.  Humphrey  D. 
Murray  ( Chem .  Neivs ,  1921,  123,  277 — 279). — A  general  review 
of  the  work  within  recent  years  on  the  coagulation  of  colloids  by 
electrolytes.  J.  F.  S. 

Kinetic  and  Static  Coagulation  Measurements  of  Suspen- 
soids.  Friedrich  Vincenz  von  Hahn  ( Z .  Elektrochem.,  1921, 
27,  501 — 505). — A  general  discussion  of  the  various  kinetic  and 
static  methods  of  measuring  the  coagulation  of  suspensoids  with 
the  object  of  ascertaining  the  suitability  or  otherwise  of  these 
methods  for  determining  the  relative  stability  of  the  sols.  A  new 
method  of  determining  the  stability  by  coagulation  is  described. 
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The  apparatus  consists  of  a  long  U'tube  consisting  of  a  narrow 
tube  and  a  wide  tube;  the  wide  tube  terminates  at  its  lower  end 
in  a  tap  and  extends  slightly  beyond  the  cross-piece  joining  the 
two  tubes  which  is  closed  by  a  tap.  In  making  a  determination, 
the  tap  is  closed  and  the  wide  limb  filled  with  water  and  the  narrow 
tube  with  the  sol,  both  to  the  same  height.  The  tap  is  now  opened, 
and  the  levels  adjust  themselves ;  if  now  a  portion  of  the  disperse 
phase  owing  to  coagulation  reaches  the  continuation  of  the  longer 
tube,  the  density  of  the  sol  is  changed  and  the  meniscus  commences 
to  move.  The  time  which  must  elapse  before  this  movement  of 
the  meniscus  begins  is  characteristic  of  the  stability  of  the  sol. 
Two  other,  rather  more  sensitive,  methods  based  on  the  same 
principles  are  described.  J.  F.  S. 

The  Equilibrium  in  the  Reduction  of  Nickel  Chloride  by 
Hydrogen.  E.  Berger  and  G.  Crtjt  ( Compt .  rend.,  1921,  173, 
977 — 979). — Within  wide  limits  the  equilibrium  of  the  reversible 
reaction  NiCl2+H2^==^Ni+2HCl,  is  determined  accurately  by  the 
formula  29642/4-571T-F75  log  T-0‘006T2/4*571+logp+log 
[a2/(100—  a)]— K,  taking  the  heat  of  reaction  from  left  to  right 
as  —30700  cal.  at  15°  and  the  value  of  K  as  5493.  The  equilibrium 
concentrations  are  the  same  in  whichever  direction  the  reaction 
proceeds.  W.  G. 

An  Explanation  of  Liesegang’s  Rings.  Hugh  McGuigan 
{Science,  1921,  54,  78 — 80). — When  a  minute  drop  of  silver  nitrate 
solution  is  placed  on  a  gelatin  gel  containing  potassium  dichromate, 
there  is  an  immediate  formation  of  a  circle  of  silver  chromate 
about  which  is  a  sharply  demarcated  zone  of  influence  from  which 
the  chromate  has  been  removed.  The  Liesegang  ring  formation 
when  a  larger  drop  of  silver  nitrate  is  used  is  explained  as  follows  : 
Silver  chromate  is  formed  and  a  clear  zone  results  in  the  gelatin 
by  the  attraction  of  the  chromate  to  the  silver.  Beyond  this 
zone  of  influence,  the  chromate  is  fixed  and  remains  so  unless  an 
attraction  force  is  exerted.  The  silver  nitrate  now  wanders  on 
through  the  ring  into  the  clear  zone  until  it  is  sufficiently  close  to 
the  chromate  gelatin  to  exert  an  attraction  which  again  draws  the 
chromate  and  forms  another  ring  and  clear  zone.  At  the  same 
time  the  chromate  exerts  a  “  pull  ”  on  the  silver  and  the  ring  is 
formed  where  the  forces  are  balanced.  Again  it  may  be  presumed 
that  to  start  the  chromate  moving  will  require  a  greater  force  than 
to  keep  it  moving  after  the  movement  has  commenced ;  conse¬ 
quently  the  second  ring  is  separated  from  the  first.  With  each 
succeeding  ring  the  concentration  of  the  silver  is  less  and  this 
also  will  operate  to  remove  the  succeeding  rings  farther  apart. 
As  a  requisite  for  ring  formation  the  precipitate  formed  must  be 
permeable  to  the  liquid  solution  used,  in  this  case  silver  nitrate. 

Chemical  Abstracts. 

Preparation  of  Nitroanisole  from  Nitrochlorobenzene. 

A.  V.  Blom  (Ilelv.  Chim.  Acta ,  1921,  4,  1029 — 1035). — The  action 
of  o-  or  p-nitrochlorobenzene  on  sodium  methoxide  in  the  presence 
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of  methyl  alcohol  has  been  studied  and  by  a  combination  of  different 
titrations  it  has  been  possible  to  determine  the  rate  of  formation 
of  each  component  of  the  change  (cf.  A.,  1921,  ii,  497).  Belov/ 
70°,  the  reducing  action  of  intermediately  formed  alkoxide  is  so 
slight  as  to  be  practically  negligible.  The  yields  of  nitrophenol 
ethers  and  the  rate  of  reaction  depend,  not  only  on  temperature 
and  time,  but  also  on  the  quantity  and  composition  of  the  solvent. 
Accelerating  factors  increase  the  yield  of  ethers  if  they  do  not 
also  accelerate  the  subsidiary  reactions.  High  alcoholic  concen¬ 
tration  and  a  minimum  amount  of  solvent  are  favourable  in  this 
respect.  The  use  of  temperatures  higher  than  70°  or  of  a  large 
excess  of  alkali  is  disadvantageous  on  account  of  the  increased 
production  of  die hloroazoxy benzene  or  nitrophenol.  The  possi¬ 
bility  of  the  hydrolysis  of  the  ether  formed  need  not  be  taken 
into  account,  and  the  whole  of  the  alkali  may  therefore  be  added 
at  the  commencement  of  the  operation.  H.  W. 

The  Theory  of  Reaction  Velocities.  N.  R.  Dhar  (Z.  anorg. 
Chem.,  1921,  119,  177 — 178). — In  criticising  Lewis’s  theory, 
Lindemann  (A.,  1920,  ii,  743)  states  that  the  inversion  of  sucrose 
by  acids,  which  should  proceed  1013  times  as  fast  in  sunlight  as 
in  the  dark,  is  not  accelerated  at  all  by  light.  The  author  has 
found  that  a  solution  of  sucrose  in  tropical  sunlight  is  completely 
inverted  even  in  absence  of  acids,  whilst  in  presence  of  hydro¬ 
chloric  acid  the  inversion  is  distinctly  accelerated  by  sunlight. 
These  observations  therefore  confirm  the  theory  of  Lewis  in  a 
qualitative  manner.  Reactions  which  have  a  large  temperature 
coefficient  are  those  most  sensitive  to  light.  E.  H.  R. 

Rates  of  Hydrolysis  of  the  Rare  Earth  Carbonates  and  the 
Serial  Order  of  the  Rare  Earth  Elements.  Paul  H.  M.-P. 
Brinton  and  C.  James  (J.  Amer.  Chem.  Soc.,  1921,  43,  1446 — 
1451). — The  relative  rates  of  hydrolysis  of  the  carbonates  of 
ytterbium,  thulium,  yttrium,  dysprosium,  terbium,  gadolinium, 
europium,  samarium,  neodymium,  praseodymium,  lanthanum,  and 
cerium  have  been  determined.  An  equivalent  quantity  of  the 
carbonate  of  each  of  the  earths  was  dissolved  in  a  definite  quantity 
of  water  and  treated  with  the  theoretical  quantity  of  sodium 
carbonate  and  boiled.  The  carbon  dioxide  evolved  was  collected 
during  half-hour  periods  and  measured,  and  from  the  results  the 
percentage  hydrolysis  calculated.  In  the  case  of  lanthanum  and 
cerous  carbonate  anomalous  behaviour  is  displayed  inasmuch  as 
the  whole  of  the  carbon  dioxide  is  evolved  in  the  first  half-hour 
and  consequently  on  plotting  percentage  hydrolysis  against  the 
time  of  boiling  they  give  horizontal  line  curves,  whilst  the  curves 
for  the  other  elements  are  slowly  rising  curves,  slightly  convex 
to  the  time  axis.  The  curves  place  the  elements,  with  the  excep¬ 
tion  of  the  two  named,  in  the  order  of  their  basicity.  The  position 
thus  assigned  to  yttrium  agrees  with  the  solubilities  of  its  com¬ 
pounds,  whilst  previous  determinations  of  basicity  have  not  done 
so,  The  increasing  order  of  basicity  of  the  ten  elements  concerned 
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is  given  as  :  ytterbium,  thulium,  yttrium,  dysprosium,  terbium, 
gadolinium,  europium,  samarium,  neodymium,  and  praseodymium. 
A  short  discussion  on  the  serial  order  of  the  rare  earth  elements  is 
given.  J.  F.  S. 

The  Explosion  of  Acetylene  and  Nitrogen.  I.  William 
Edward  Garner  and  Kichimatsu  Matsuno  (T.,  1921,  119, 
1903—1914). 

Velocity  of  Decomposition  of  Mono-  and  Di-substituted 
Malonic  Acids.  August  L.  Bernoulli  and  Heinrich  Jaku- 
bowicz  (Helv.  Chim.  Acta ,  1921,  4,  1018 — 1029). — In  extension  of 
the  work  of  Bernoulli  and  Wege  (A.,  1919,  ii,  503),  the  rate  of  de¬ 
composition  of  malonic,  diallylmalonic,  diethylmalonic,  phenyl- 
malonic,  benzylmalonic,  ethylmalonic,  tartronic,  mono-  and  di- 
chloromalonic,  and  dibromomalonic  acid  has  been  measured  at  a 
variety  of  temperatures. 

The  relative  effect  of  the  different  substituents  as  established 
by  Bernoulli  and  Wege  (loc.  cit.)  at  100°  is  found  to  be  maintained 
at  all  temperatures  investigated.  As  mono-substituents,  bromine, 
chlorine,  and  hydroxyl  accelerate  the  decomposition  of  malonic 
acid  in  order  of  decreasing  effect.  The  temperature  curves  of  the 
mono -substituted  acids  diverge  from  one  another  with  increasing 
temperature,  without,  however,  intersecting.  The  temperature 
curves  of  the  di-substituted  malonic  acids  (from  80°  upwards) 
remain  parallel  to  one  another  and  to  that  of  malonic  acid  so  that 
the  latter  behaves  as  “  symmetrically  di-substituted.”  Two 
similar  substituents  depress  the  rate  of  decomposition  greatly, 
even  when  the  latter  is  accelerated  by  the  same  substituent  acting 
singly.  The  retarding  action  becomes  more  marked  with  increase 
in  mass  of  the  substituent;  this  is  particularly  noticeable  with 
dibromomalonic  acid.  The  effect  of  substitution  in  the  case  of 
di-substitution  is  the  result  of  two  component  actions,  (a)  a  specific 
effect  which  is  obvious  in  the  case  of  mono -substitution,  and  (b)  a 
symmetry  effect  which  depends  on  the  mass  and  not  on  the  electro¬ 
chemical  character  of  the  radicle  or  atom.  H.  W. 

Influence  of  Neutral  Salts  on  the  Hydrolysis  of  Ethyl 
Formate.  Alexander  Bernard  Manning  (T..  1921,  119, 
2079—2087). 

The  Maximum  Stability  of  Esters  of  Carboxylic  Acids. 

Karl  Gustav  Karlsson  ( Z .  anorg.  Chem.,  1921,  119,  69 — 96). — 
Experiments  were  made  to  determine  the  influence  of  hydrogen- 
ion  concentration  on  the  stability  of  methyl  acetate  and  ethyl 
acetate.  The  experiments  were  carried  out  at  85*55°  and  75*40°. 
The  ester  was  heated  in  aqueous  solution  in  presence  of  a  “  buffer  ” 
salt  (sodium  acetate)  in  a  sealed  quartz  tube  for  a  known  time. 
The  hydrogen-ion  concentration  was  determined  by  direct  measure¬ 
ment  before  and  after  the  experiment  and  the  amount  of  hydrolysis 
was  determined  by  titration  with  barium  hydroxide  solution.  The 
velocity  constant  was  calculated  from  the  usual  unimolecular 
equation.  In  the  case  of  methyl  acetate,  the  lowest  velocity  con- 
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stant,  that  is,  the  greatest  stability,  was  found  at  85'55°  with 
Ph=4*70,  and  in  the  case  of  ethyl  acetate,  PH=5*1.  The  presence 
of  neutral  salts,  sodium  chloride,  or  potassium  nitrate  had  no  effect 
on  the  position  of  the  point  of  maximum  stability.  The  curves 
obtained  by  plotting  the  velocity  constants  as  ordinates  against 
the  PH  values  descend  to  a  minimum  at  the  PH  representing  maxi¬ 
mum  stability,  but  they  are  not  symmetrical  about  this  point,  rising 
more  steeply  on  the  alkaline  side.  It  follows  that  H-  and  OH- 
ions  cannot  have  the  same  hydrolytic  activity  (cf.  Wijs,  A.,  1893, 
ii,  364;  1894,  ii,  82).  What  function  the  reaction  velocity  is  of 
the  H-  and  OH-ions  cannot  yet  be  determined.  Neutral  salts 
increase  the  reaction  velocity  in  alkaline  solution,  that  is,  when 
PH  is  high,  by  increasing  the  acidity,  but  on  the  acid  side  of  the 
point  of  maximum  stability  they  have  much  less  effect. 

E.  H.  R. 

Preparation  and  Hydrolysis  of  Benzyl  Esters.  E.  H. 

Volwiler  and  E.  B.  Vliet  (J.  Amer.  Chem.  Soc.,  1921,  43,  1672 — 
1676). — The  comparative  rates  of  hydrolysis  of  certain  benzyl 
esters  were  determined  in  order  to  obtain  a  basis  for  the  correlation 
of  chemical  properties  and  physiological  action.  The  rates  of 
hydrolysis  of  these  benzyl  esters  increase  in  the  following  order : 
salicylate,  benzoate,  stearate,  cinnamate,  acetate,  succinate,  and 
fumarate.  The  rate  of  hydrolysis  of  the  benzyl  group  in  benzyl 
aceto-oxybenzoate  is  of  the  same  order  as  in  benzyl  salicylate. 

W.  G. 

The  Influencing  of  Catalysts  and  Specifically  Active 
Catalysts.  Karl  W.  Rosenmtjnd  and  Fritz  Zetzsche  (Ber., 
1921,  54,  [P],  2885—2888;  cf.  A.,  1921,  ii,  320,  392,  393).— A 
reply  to  the  criticism  of  Abel  (A.,  1921,  ii,  542).  H.  W. 

Catalytic  Action  at  Solid  Surfaces.  VII.  Influence  of 
Pressure  on  the  Rate  of  Hydrogenation  of  Liquids  in  the 
Presence  of  Nickel.  E.  F.  Armstrong  and  T.  P.  Hilditch 
(Proc.  Roy.  Soc.,  1921,  [A],  100,  240—252;  cf.  A,  1921,  ii,  582; 
1920,  ii,  608). — The  influence  of  pressure  on  the  rate  of  absorption 
of  hydrogen  by  pinene,  ethyl  cinnamate,  ethyl  linoleate,  linolein, 
linolenin,  geraniol,  terpineol,  oleic  acid,  citral,  and  carvone  in  the 
presence  of  nickel  has  been  investigated.  The  results  fall  into 
three  definite  groups  :  (i)  Normal.  In  the  absence  of  substituent 
groups  of  the  type  mentioned  below  and  in  the  presence  of  sufficient 
nickel  (generally  as  long  as  at  least  0*1%  of  nickel  is  present)  the 
ethylenic  union  is  hydrogenated  at  a  rate  which  is  in  almost  exact 
proportion  to  the  absolute  pressure  of  the  hydrogen.  To  this 
group  belong  ethyl  cinnamate,  ethyl  linoleate,  and  pinene.  (ii) 
Subnormal.  At  very  low  concentrations  of  catalyst  (for  example, 
0*01 — 01 02%  of  nickel  calculated  on  the  organic  compound)  the 
increase  in  the  rate  of  hydrogenation  becomes  less  than  proportional 
to  the  increase  in  pressure.  The  compounds  which  absorb  hydrogen 
most  readily  are  in  general  more  prone  to  show  the  sub-normal 
effect  when  the  concentration  of  the  catalyst  is  diminished,  and  it 
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is  especially  marked  in  the  case  of  multi-ethylenic  compounds 
such  as  derivatives  of  linoleic  or  linolenic  acid  or  citral,  although 
at  low  concentrations  of  catalyst  it  is  also  shown  by  ethyl  cinna- 
mate.  (iii)  Abnormal.  If  the  unsaturated  compound  contains 
another  group  which  has  affinity  towards  nickel  (but  is  not  open 
to  hydrogenation),  it  is  found  that  increase  in  hydrogen  pressure 
causes  an  increase  in  the  rate  of  hydrogen  absorption  in  greater 
than  simple  proportion  to  the  altered  concentration  of  the  hydrogen. 
This  is  observed  with  unsaturated  alcohols  and  carboxylic  acids ; 
the  carboxyl  group  tends  to  produce  the  nickel  salt  and  hydrogen, 
although  at  180°  the  equilibrium  is  moving  in  the  direction  of 
reduction,  whilst  with  the  alcohol  there  is  a  tendency  toward 
dehydration.  On  the  other  hand,  unsaturated  aldehydes  and 
ketones  show  a  normal  reduction  with  increase  in  the  hydrogen 
concentration.  In  general,  an  increase  of  the  hydrogen  concentra¬ 
tion  causes  a  directly  proportionate  increase  in  the  rate  of  hydro¬ 
genation,  provided  that  there  are  no  disturbing  factors ;  the 
increase  of  hydrogenation  becomes  abnormally  large  if  other  groups 
active  toward .  nickel,  but  not  open  to  hydrogenation,  are  also 
present.  The  nature  of  the  unsaturated  organic  compound  has  a 
determining  influence  on  the  effect  of  the  hydrogen  concentration. 

J.  F.  S. 

Catalysis  of  the  Mutarotation  of  Dextrose  by  Metals. 

William  Edward  Garner  and  Douglas  Norman  Jackman 
(T.,  1921,  119,  1936—1948). 

Oxidation  Catalysis.  I.  L.  Karczag  (Biochem.  Z.,  1921, 
117,  69 — 86). — A  group  of  colouring  matters  was  subjected  to  the 
action  of  hydrogen  peroxide  under  various  experimental  conditions 
in  the  presence  of  iron,  copper,  cobalt,  manganese,  nickel,  and 
platinum  salts.  The  conclusion  is  drawn  that  the  first  four  metals 
named  have  a  two-fold  action,  like  that  of  catalase  and  oxydase 
respectively,  whilst  the  two  latter  have  only  an  oxydase-like  action. 

H.  K. 

Magnitude  of  Atoms.  Theodore  W.  Richards  (J.  Amer. 
Chem.  Soc.}  1921,  43,  1584 — 1591). — A  theoretical  paper  in  which 
it  is  pointed  out  that  the  contraction  suffered  during  combination, 
taken  in  connexion  with  the  compressibilities  of  the  elements 
combined,  makes  possible  an  approximate  estimate  of  the  bulk 
occupied  by  the  several  constituents  in  a  compound.  Calculations 
are  made  of  the  diameters  of  the  atoms  of  the  halogens  and  the 
alkali  metals  in  the  alkali  haloids  when  the  following  values  in 
Angstrom  units  are  obtained  :  (a)  in  chlorides,  chlorine,  2*8  ;  lithium, 
2*3;  sodium,  2*9;  potassium,  3*5;  rubidium,  3*8;  caesium,  3*8; 
(6)  in  bromides,  bromine,  3*1;  lithium,  2*4;  sodium,  2*9;  potass¬ 
ium,  3*5;  rubidium,  3*8;  caesium,  3*7;  (c)  in  iodides,  iodine,  3*4; 
lithium,  2*6;  sodium,  3*1;  potassium,  3*7;  rubidium,  3*9 ;  caesium, 
3*8.  These  values  lie  about  half-way  between  the  values  obtained 
by  Bragg  and  Lande.  Emphasis  is  placed  on  the  importance  of 
considering  the  compressing  effect  of  the  affinities  concerned  in 
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making  any  comparison  of  atomic  volume.  A  series  of  volumes  of 
the  individual  halogen  and  alkali  metal  atoms  in  alkali  haloids 
is  given  in  the  paper.  J.  F.  S. 

Analysis  of  the  Atomic  Structure.  A.  Dauvillier  (Compt. 
rend.,  1921,  173,  1077—1079;  cf.  A.,  1921,  ii,  669).— A  table  is 
given  showing  the  number  of  internal  electrons  and  the  number 
of  quanta  for  each  layer  in  the  heavy  atoms,  and  these  data  are 
discussed.  A  periodic  table  is  given  illustrating  the  author’s  theory 
of  electronic  structure  of  the  elements,  and  from  it,  it  is  shown 
that  the  chemical  analogy  of  the  different  elements  depends,  not 
only  on  the  number  of  superficial  corpuscles,  but  also  on  the  sub¬ 
jacent  electronic  layer.  The  table  enables  the  transformations 
that  will  be  observed  in  the  X-spectrum  of  the  light  elements  to 
be  foretold.  W.  G. 


Langmuir’s  Theory  of  the  Arrangement  of  Electrons  in 
Atoms  and  Molecules.  Charles  It.  Bury  (J.  Amer.  Chem. 
Soc.,  1921,  43,  1602 — 1609). — A  theoretical  paper  in  which  an 
alternative  has  been  suggested  to  the  fourth  postulate  in  Lang¬ 
muir’s  arrangement  of  electrons  in  atoms  and  molecules  (A.,  1919, 
ii,  328).  This  avoids  the  necessity  of  postulating  cells  in  the 
structure  of  the  atom,  and  leads  to  different  structures  for  the 
elements  of  higher  atomic  weights  than  that  of  neon.  It  is  claimed 
that  the  application  of  Lewis  and  Langmuir’s  octet  hypothesis  of 
valency  to  these  structures  gives  a  better  explanation  of  the 
chemical  properties  of  the  higher  elements  than  can  be  obtained 
from  Langmuir’s  structures.  J.  F.  S. 

Motion  of  Electrons  in  Gases.  J,  S.  Townsend  and  V.  A. 
Bailey  (Phil.  Mag.,  1921,  [vi],  42,  873 — 891). — An  account  is 
given  of  the  method  of  finding  the  velocities  of  electrons  in  gases, 
and  the  application  of  the  results  to  determine  some  properties 
of  gaseous  molecules.  The  paper  also  contains  the  results  of  a 
large  number  of  experiments  which  have  been  made  on  the  motion 
of  electrons  in  hydrogen,  nitrogen,  and  oxygen  with  ranges  of 
forces  and  pressures  similar  to  those  used  in  experiments  with 
air.  J.  F.  S. 


New  Type  of  Sodium  Lamp  for  Polarimetry.  Harold 
A.  Faxes  and  Jacques  C.  Morrell  (J.  Amer.  Chem.  Soc.,  1921, 
43,  1629 — 1630). — -A  sodium  lamp  for  use  in  all  cases  where  a 
continuous  sodiun*  flame  is  required  is  described.  The  lamp 
consists  of  a  small  alundum  thimble  supported  by  nickel  or  nichrome 
wire  in  the  flame  of  a  Meker  burner.  The  molten  sodium  chloride 
contained  in  the  thimble  slowly  percolates  through  the  pores  of 
the  thimble,  so  that  the  flame  is  continuously  fed  by  sodium  chloride 
vapour.  J.  F.  S. 


Rotary  Burner  with  Fixed  Gas  Connexion.  Georg  Locke- 
MANN  (Z.  angew.  Chem.,  1921,  34,  594 — 595). — A  modification  of 
the  rotary  burner  previously  described  (A.,  1921,  ii,  447)  enables 
an  ordinary  Teclu  burner  with  a  non-flexible  gas  connexion  tc  be 
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used.  The  burner  tube  is  fitted  into  the  hub  of  the  horizontal 
pulley,  and  is  continued  on  the  upper  side  by  a  tube  bent  four 
times  at  right  angles  and  jointed  in  the  central  vertical  limb,  so 
that  the  upper  portion  can  be  twisted  round  to  bring  the  gas  outlet 
to  any  desired  distance  from  the  axis  of  rotation  of  the  pulley. 
A  fitting  is  also  provided  to  fix  on  the  top  of  the  burner  tube  to 
give  an  oblique  instead  of  a  vertical  flame.  G.  F.  M. 
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Inorganic  Chemistry. 


Molecular  Volumes,  Physical  Properties,  and  Molecular 
Models  of  the  Halogens.  F.  A.  Henglein  ( Z .  anorg.  Chem ., 
1921,  118,  165 — 171). — It  has  been  shown  by  Biltz  (A.,  1921, 
ii,  437,  487)  that  there  is  a  linear  relation  between  the  molecular 
volumes  of  the  halogens  and  of  their  compounds.  It  is  now  shown 
that  there  is  likewise  a  linear  relation  between  the  atomic  volumes 
of  the  halogens  at  their  boiling  points  and  others  of  their  physical 
properties  including  melting  point,  boiling  point,  critical  point, 
latent  heat  of  fusion  or  of  evaporation,  and  normal  potential; 
also  between  the  molecular  volumes  of  the  halogen  acids  at  the 
boiling  point  and  many  other  of  their  physical  constants.  Owing 
to  the  close  similarity  in  structure  of  the  different  halogen  atoms, 
their  properties  are  determined  principally  by  the  atomic  radius. 
In  contrast  with  most  groups  of  the  periodic  system,  the  molecule 
of  a  halogen  element  has  an  especially  simple  structure;  it  can 
be  represented  diagrammatically  by  two  cubes  having  a  common 
edge,  with  the  valence  electrons  situated  at  the  corners. 

E.  H.  R. 

The  Catalytic  Formation  of  Hydrogen  Chloride  from 
Hydrogen  and  Chlorine  without  Explosion.  Bernhard 
Neumann  [with  Bergdahl,  Broy,  and  Karwat]  (Z.  angew.  Chem., 
1921,  34,  613 — 620). — All  non-explosion  methods  for  the  synthesis  of 
hydrogen  chloride  gas  yield  a  product  contaminated  with  chlorine. 
Hoppe,  who  first  suggested  the  use  of  metallic  chlorides  as  catalysts 
to  this  reaction  employed  the  chlorides  of  aluminium,  tin,  and 
zinc  in  concentrated  solution  at  a  temperature  of  130°.  A  repetition 
of  his  work  has  shown  that,  under  the  most  favourable  conditions 
and  with  a  very  slow  current  of  gas  not  more  than  70%  conversion 
is  obtained.  The  reaction  is  favoured  by  an  increase  of  concen¬ 
tration  and  of  temperature,  but  a  practical  limit  is  set  to  the  latter 
by  the  point  at  which  evaporation  becomes  rapid.  The  author 
has  used  solid  chlorides  and  higher  temperatures.  The  hydrogen 
and  chlorine  were  generated  electrolytically  in  separate  cells  in 
the  same  electric  circuit,  passing  into  a  mixing  flask  containing 
water  and  thence  to  a  quartz  tube  in  the  shape  of  a  pipette  filled 
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with  granules  of  quartz  impregnated  with  the  selected  chloride 
and  heated.  The  emerging  gases  were  absorbed  in  a  10-bulb 
potash  tube.  The  mixed  gases  were  shielded  from  light  and  drawn 
through  the  apparatus  by  uniform  slight  suction,  fluctuation  of 
pressure  being  a  source  of  explosions.  With  a  low  gas  velocity, 
a  complete  conversion  was  effected  by  magnesium  chloride  at 
300°,  by  calcium  chloride  at  305°,  by  aluminium  chloride  (which 
at  this  temperature  is  almost  entirely  decomposed)  at  350°,  and 
by  quartz  unimpregnated  by  any  salt  at  380°.  Conversion  was 
improved  by  warming  the  mixing  flask  to  50°,  with  the  effect  of 
adding  1  mol.  of  water  to  each  mol.  of  hydrogen  chloride,  this 
temperature  being  an  optimum.  The  dilution  of  the  gases  with 
oxygen  had  at  380°  no  influence  on  the  reaction.  The  reactions 
C12+H20=C10H+HC1,  C10H+H2=H20+HC1  are  considered  to 
occur,  removal  of  the  hydrogen  chloride  generated  being  facilitated 
by  the  partly  dissociated  chlorides.  C.  I. 

Sulphate-free  Sulphites  for  Standard  Sulphur  Dioxide 
Solutions.  S.  Lantz  Shenefield,  Frank  C.  Vilbrandt,  and 
James  R.  Withrow  ( Chem .  and  Met.  Eng.,  1921,  25,  953 — 955). — 
Pure  sodium  sulphite  heptahydrate  was  prepared  by  passing  care¬ 
fully  purified  sulphur  dioxide  into  a  solution  of  sodium  carbonate 
to  saturation,  adding  the  requisite  amount  of  sodium  carbonate  to 
transform  the  resultant  sodium  hydrogen  sulphite  into  the  normal 
sulphite,  and  cooling  the  solution  to  0°,  whereby  a  crystalline  meal 
of  the  heptahydrate  was  obtained.  All  the  operations  were  carried 
out  in  the  absence  of  oxygen  and  the  damp  crystals  were  found  to 
be  free  from  sulphate.  They  were  placed  in  a  desiccator  over 
sulphuric  acid  and  sodium  pyrogallate  was  used  as  oxygen  absorbent. 
Although  every  precaution  was  taken  to  exclude  air  leakage,  the 
crystals  after  one  week  contained  7*52%  of  sodium  sulphate  deca- 
hydrate.  Similar  oxidation  occurred  in  the  preparation  of  pure 
dry  calcium  sulphite,  and  the  opinion  is  expressed  that  in  both 
cases  this  is  due  to  aut oxidation  of  the  salt.  It  is  concluded  that 
the  validity  of  all  investigations  in  the  literature  based  on  the 
preparation  of  sulphate -free  sulphite  for  use  as  a  sulphur  dioxide 
standard  is  doubtful.  A.  R.  P. 

Polythionic  Acids  and  Polythionates.  E.  H.  Riesenfeld 
and  G.  W.  Feld  (Z.  anorg.  Chem.,  1921,  119,  225 — 270). — A 
method  has  been  devised  for  estimating  the  proportions  of  tri-, 
tetra-,  and  penta-thionates  together  in  solution  with  sulphite, 
thiosulphate,  and  sulphate,  and  the  method  has  been  applied  to 
the  study  of  the  formation  and  stability  of  the  polythionates.  The 
hexathionic  acid  described  by  Debus  (T.,  1888,  53,  278)  does  not 
exist.  The  total  polythionic  acids  can  be  determined  by  treat¬ 
ment  in  neutral  solution  with  a  mercuric  salt,  when  four  equivalents 
of  sulphuric  acid  are  produced  for  each  molecule  of  polythionate, 
for  instance  :  2S506//+2Hg '+ 4H20=2HgS+4S04"+8H,+4S. 

The  acid  can  then  be  titrated.  Alternatively,  the  polythionates 
can  be  oxidised  with  bromine  in  alkaline  solution;  the  whole  of 
the  sulphur  is  oxidised  to  sulphate  and  is  precipitated  and  weighed 
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as  barium  sulphate.  The  trithionate  is  estimated  by  boiling  the 
solution  with  an  excess  of  copper  sulphate,  when  the  following 
reaction  occurs  :  S306,,+Cu##+2H20=CuS+2S04/'-f  4H\  The 

copper  sulphide  is  filtered,  ignited,  and  weighed  as  copper  oxide. 
When  boiled  with  excess  of  alkali,  the  polythionates  form  thio¬ 
sulphate  and  sulphite  thus  :  2S306''+60H/==S203/'+4S03,'  + 

3H20 ;  2S406"  +  60H'=3S203,'+2S03,/+3H20 ;  2S506+60H'- 
5S203"+3H20.  The  sulphite  and  thiosulphate  formed  are  estim¬ 
ated  by  titration  with  iodine.  By  applying  three  of  these  reactions, 
data  can  be  obtained  from  which  to  calculate  the  proportions  of 
tri-,  tetra-,  and  penta-thionate  present. 

The  interaction  between  hydrogen  sulphide  and  sulphur  dioxide 
was  studied  by  leading  a  current  of  the  former,  as  gas,  into  an 
aqueous  solution  of  the  latter  at  0°,  until  a  definite  ratio  of  the 
reacting  substances  was  present  in  solution.  The  total  poly- 
thionate  was  estimated  after  sixty  hours.  The  optimum  ratio  for 
polythionate  formation  was  2S02 :  1H2S.  On  the  other  hand,  with 
the  ratio  2H2S  :  S02,  all  the  sulphur  was  precipitated  in  the  elementary 
form.  Evidence  was  obtained  that,  immediately  after  the  prepar¬ 
ation  of  a  solution  in  the  ratio  2S02 :  H2S,  an  intermediate  com¬ 
pound  is  formed  which  can  be  precipitated  at  a  low  temperature  as 
the  barium  salt;  in  solution,  this  changes  to  barium  thiosulphate. 
The  proportion  of  tri-  and  tetra-thionic  acids  formed  (determined 
after  fourteen  days)  depends  on  the  sulphur  dioxide  concentration,  the 
formation  of  tetrathionic  acid  being  favoured  by  low  concentration. 
The  proportion  of  pentathionic  acid  is,  however,  practically  con¬ 
stant.  These  results  are  contrary  to  those  obtained  by  Heinze 
(A.,  1919,  ii,  334).  The  sulphuric  acid  which  is  always  formed 
reaches  a  maximum  near  the  commencement  of  the  reaction;  it 
must  therefore  be  formed  from  the  intermediate  compound,  not 
by  oxidation  of  the  polythionic  acids. 

Of  the  three  polythionic  acids,  the  tetrathionic  acid  is  the  least 
stable  and  decomposes  relatively  quickly  into  tri-  and  penta¬ 
thionic  acids.  The  trithionic  acid  decomposes  more  slowly  with 
formation  of  sulphur  dioxide,  whilst  pentathionic  acid  decomposes 
only  in  the  course  of  months  with  separation  of  sulphur.  The 
order  of  stability  is  the  same  in  neutral  as  in  acid  solution;  in 
alkaline  solution  all  the  polythionates  decompose  quickly  into 
thiosulphate  and  sulphite. 

The  phenomena  observed  are  explained  on  the  assumption  that 
the  above  intermediate  compound  is  a  hydrate  of  the  unknown 
sulphur  monoxide,  SO.  This  is  stable  in  acid  solution  for  a  time, 
but  in  neutral  or  alkaline  solution  quickly  forms  thiosulphate. 
In  acid  solution,  it  slowly  polymerises  to  pentathionic  acid.  By 
combination  with  sulphurous  acid  it  forms  tri-  and  tetra-thionic 
acid:  3S0+H2S03=H2S406;  S0+2S02+H20=H2S306.  By 
hydrogen  sulphide,  it  is  reduced  to  sulphur.  E.  H.  R. 

The  Preparation  of  Hydrogen  Selenide  from  Metallic 
Selenides.  L.  Moser  and  E.  Doctor  (Z.  anorg.  Chem.,  1921, 
118,  284 — 292). — The  selenides  of  magnesium,  aluminium,  iron, 
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and  zinc  were  prepared  in  a  similar  manner  to  the  corresponding 
tellurides  (this  vol.,  ii,  48)  by  passing  selenium  vapour  over 
the  heated  metal  in  a  vacuum.  The  aluminium  and  magnesium 
compounds  were  also  prepared  by  direct  combination  of  the  metal 
with  selenium  in  a  crucible,  starting  the  reaction  between  the 
mixed  components  with  a  burning  magnesium  wire.  All  the 
products  were  considerably  contaminated  with  metal  except 
aluminium  selenide,  which,  prepared  by  the  latter  process,  was 
practically  pure.  Aluminium  selenide,  Al2Se3,  forms  a  light  brown 
powder,  unstable  in  air,  and  magnesium  selenide,  MgSe,  is  very 
similar.  Zinc  selenide,  ZnSe,  is  citron-yellow  and  iron  selenide, 
FeSe,  is  black  and  metallic ;  both  are  stable  in  air. 

Hydrogen  selenide  was  prepared  in  an  apparatus  similar  to  that 
used  for  hydrogen  telluride,  by  dropping  the  metallic  selenide 
slowly  into  acid.  The  best  results  were  obtained  using  aluminium 
or  magnesium  selenide.  The  gas  was  liquefied  at  the  temperature 
of  a  solid  carbon  dioxide-ether  mixture  and  by  revaporisation 
was  obtained  pure.  It  is  not  decomposed  by  daylight  in  the 
liquid  or  gaseous  form,  but  is  sensitive  to  ultra-violet  light.  Dry 
oxygen  has  no  action  on  the  dry  gas,  but  in  presence  of  moisture 
decomposition  is  rapid.  E.  H.  R. 

Selenious  Acid  and  Heteropolyselenites.  Arthur  Rosen¬ 
heim  and  Leonhard  Krause  (Z.  anorg.  Chem .,  1921,  118,  177 — 
192). — A  large  number  of  heteropolyselenites  with  vanadates  and 
molybdates  have  been  described  by  Prandtl  and  others  (A.,  1907, 
ii,  477 ;  1912,  ii,  167 ;  1916,  ii,  333),  who  described  numerous  well- 
crystallised  salts  which,  however,  had  variable  compositions 
according  to  the  conditions  of  preparation.  These  compounds 
have  been  re-examined  with  a  view  to  determine  whether  they 
may  not  have  a  semi-colloidal  constitution  similar  to  that  of  the 
periodates  (A.,  1919,  ii,  508).  Experiments  were  first  made  to 
determine  the  state  of  aggregation  of  selenious  acid  in  aqueous 
solution.  Depression  of  the  freezing  point  of  water  indicated  slight 
association,  which  has  a  tendency  to  decrease  with  time.  The 
dissociation  was  determined  by  the  hydrogen-ion  concentration 
method  and  from  the  electrical  conductivity,  the  results  obtained 
being  4*85 . 10“3  and  3*45 . 10“3  respectively.  These  results  are  taken 
to  be  consistent  with  the  presence  of  associated  (H2Se03)2  mole¬ 
cules  in  solution. 

The  method  of  estimating  selenious  acid  by  heating  with  potass¬ 
ium  iodide  and  hydrochloric  acid  and  distilling  the  iodine  over 
into  potassium  iodide  was  improved  by  the  addition  of  phosphoric 
acid  to  the  hydrochloric  acid.  This  prevents  the  formation  of 
selenium  iodide,  which  may  be  the  cause  of  low  results.  It  was 
also  found  that  selenious  acid  may  be  accurately  titrated  with 
sodium  hydroxide;  the  best  indicators  are,  for  the  formation  of 
NaHSe03,  ^-nitrophenol,  and  for  complete  neutralisation  to 
Na2Se03,  thymolphthalein. 

Lithium  selenite  forms  the  hydrate  4Li2Se04,3H20 ;  its  solubility 
has  a  negative  temperature  coefficient. 
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Molybdo8elenites. — The  composition  of  molybdoselenites  was  found 
to  depend  on  the  ratio  of  molybdate  to  selenious  acid  in  the  solution 
from  which  they  were  precipitated.  When  less  than  1  mol.  of 
selenium  dioxide  was  present  to  1  mol.  of  molybdate,  the  potassium 
and  barium  salts  corresponded  with  2R20,2Se02,5Mo03xH20  and 
the  ammonium  salt  with  3(NH4)20,2Se02,8Mo03,6If20.  With  more 
than  1  mol.  of  selenium  dioxide  per  mol.  of  molybdate  in  solution, 
salts  were  obtained  in  which  the  proportion  of  base  was  variable,  but 
the  ratio  Se02  :  Mo03  was  always  very  nearly  1:1.  The  ammonium 
salt,  2(NH4)20,5Se02,5Mo03,8H20,  white,  microscopic  prisms, 
was  obtained  by  adding  15  mols.  of  selenium  dioxide  to  a  saturated 
solution  of  ammonium  paramolybdate.  The  'potassium  salt, 

K20,2Se02,2Mo03,3*5H20, 
forms  microscopic  prisms,  and  the  barium  salt, 

RaO,2Se02,2Mo03,7H20, 
a  white,  crystalline  precipitate. 

V anadioselenites . — Vanadioselenious  acid  has  the!  composition 
4SeO2,3V2O5,10H2O.  An  extensive  series  of  experiments  showed 
that,  as  the  concentration  of  selenious  acid  in  the  mother -liquor 
increased  from  zero  to  5N,  the  ratio  of  Se02  to  V205  in  the  solid 
phase  increased  from  4  :  3  to  5*5  :  3.  Similar  behaviour  was  shown 
by  the  ammonium  vanadioselenites  having  the  approximate  formula 
3(NH4)20,12Se02,8V205,  It  is  concluded  that  the  variable 
composition  of  the  vanadic  acid  compounds  is  due  to  the  formation 
of  adsorption  compounds,  although  in  the  case  of  the  molybdic 
acid  compounds  this  is  not  no  clearly  demonstrated.  E.  H.  R. 

The  Preparation  of  Hydrogen  Telluride  from  Metal 
Tellurides.  L.  Moser  and  K.  Ertl  ( Z .  anorg.  Chem .,  1921,  118, 
269 — 283). — A  new  method  for  preparing  metal  tellurides  was 
devised  which  consisted  in  distilling  tellurium  at  a  low  pressure 
(8  mm.)  over  the  hot,  finely  divided  metal.  In  this  way  the 
tellurides  of  magnesium,  MgTe,  aluminium,  Al2Te3,  iron,  FeTe, 
and  zinc,  ZnTe,  were  prepared.  The  aluminium  compound  was 
obtained  in  an  almost  pure  state ;  it  is  a  blackish- brown,  lustrous, 
amorphous  substance,  decomposing  in  the  air  with  formation  of 
tellurium  hydride.  The  other  tellurides  were  all  more  or  less 
contaminated  with  excess  of  the  respective  metal.  Magnesium 
telluride  forms  a  brown,  sintered  mass,  iron  telluride  is  grey  and 
metallic,  and  zinc  telluride  is  pale  brown.  The  last  two  are  stable 
in  air.  For  the  preparation  of  hydrogen  telluride  a  special  apparatus 
was  designed,  in  which  the  powdered  metallic  telluride  was  dropped 
very  gradually  into  acid  in  an  atmosphere  of  nitrogen.  Aluminium 
telluride  proved  the  most  suitable  substance  from  which  to  generate 
the  gas,  and  hydrochloric  acid  the  best  acid  to  use.  The  yield 
of  gas  obtained  under  the  best  conditions  was  more  than  80%  of 
the  theoretical.  The  gas  was  liquefied  by  passing  through  a  tube 
immersed  in  a  mixture  of  solid  carbon  dioxide  and  ether.  In  the 
liquid  state  hydrogen  telluride  is  very  sensitive  both  to  daylight  and 
ultra-violet  fight,  but  the  dry  gas  is  quite  stable  in  fight.  The  dry 
gas  is,  however,  immediately  oxidised  by  oxygen.  E.  H.  R. 


INORGANIC  CHEMISTRY. 


ii.  49 


The  Preparation  of  Telluric  Acid.  Julius  Meyer  and 
Hanns  Moldenhauer  (Z.  anorg.  Chem.,  1921,  119,  132 — 134). — 
Telluric  acid  can  be  prepared  in  a  pure  state  and  in  almost  theoretical 
yield  by  oxidation  of  tellurium  tetrachloride  with  chloric  acid. 
Tellurium  (10  grams)  is  boiled  with  10  c.c.  of  nitric  acid  and  3  c.c. 
of  hydrochloric  acid  until  completely  dissolved.  To  the  hot 
solution  is  added  gradually  a  concentrated  solution  of  9  grams  of 
chloric  acid  and  the  solution  is  boiled  until  no  more  chlorine  is 
evolved.  A  slight  excess  of  chloric  acid  is  added  to  avoid  forma¬ 
tion  of  any  explosible  chlorine  oxide.  The  solution  is  filtered 
through  asbestos  and  concentrated  by  distillation  in  a  vacuum 
on  the  water- bath,  thereby  removing  chlorine.  The  telluric  acid 
can  be  crystallised  out  by  the  addition  of  concentrated  nitric 
acid,  collected,  and  finally  freed  from  chlorine  and  nitrogen  oxides 
by  drying  in  a  vacuum.  It  is  obtained  as  a  crystalline,  snow- 
white  powder,  readily  soluble  in  water,  having  the  composition 
H6Te06.  E.  H.  R. 

Vapour  Pressures  of  Ammonia-Salt  Solutions.  R.  0.  E. 

Davis,  L.  B.  Olmstead,  and  F.  0.  Lundstrum  (J.  Amer.  Chem. 
Soc .,  1921,  43,  1580 — 1583;  cf.  this  vol.,  ii,  56). — Vapour 
pressure  curves  have  been  constructed  for  the  following  solutions  : 
Ca(N03)2  22-48%,  NH3  19*18%,  H20  58-34%;  Nal  32-34%,  NH3 
16-06%,  H20  51-60%;  NH4-CNS  77-84%,  NH3  22*16%  ;  NH4N03 
33-7%,  NH3  18-82%,  H20  47-48%;  CaCl2  12-9%,  NH3  22-9%, 
H20  64*2%;  Ca(N03)2  55-8%,  NH3  25-77%,  H20  18-43%; 

NH3  28*15%,  H20  71-85%;  ISTal  64-88%,  NH3  26-02%,  H20 
8*20%  over  the  temperature  range  —16°  to  40°.  It  is  shown 
that  solutions  of  ammonium  nitrate  in  ammonia  and  ammonium 
thiocyanate  are  very  corrosive  to  iron  and  steel,  the  calcium 
chloride-ammonia  solution  is  less  corrosive,  and  calcium  nitrate- 
ammonia,  and  sodium  iodide-ammonia  solutions  show  no  immediate 
corrosive  action.  Calcium  nitrate-ammonia  solutions  seem  to  be  the 
most  promising  of  these  solutions  for  practical  use  as  an  absorbent 
for  ammonia  in  the  synthetic  ammonia  process.  J.  F.  S. 

The  Action  of  Metals,  such  as  Copper  and  Zinc,  on  an 
Aqueous  Solution  of  Ammonium  Nitrite.  N.  R.  Dhar  ( Z . 
anorg.  Chem .,  1921,  119,  174 — 176). — The  action  of  a  solution 
containing  ammonium  nitrite  on  copper  was  attributed  by  Hof¬ 
mann  and  Buhk  (A.,  1921,  ii,  43)  to  the  hydrolysis  of  the  nitrite 
with  formation  of  free  nitrous  acid.  The  observation  that  the 
metal  is  attacked  even  in  presence  of  urea,  however,  renders  this 
explanation  improbable.  Further,  solutions  of  other  nitrites  such 
as  zinc  nitrite,  which  are  hydrolysed  as  much  as  ammonium  nitrite, 
do  not  attack  copper.  The  activity  of  the  ammonium  nitrite  is 
probably  related  to  its  instability  and  ready  decomposition  into 
nitrous  oxide  and  water.  E.  H.  R. 

The  Structure  of  Pyrophosphoric  Acid.  III.  D.  Balareff 
(Z.  anorg.  Chem.,  1921, 118,  123—130;  cf.  A.,  1915,  ii,  446;  1917, 
ii,  467). — In  previous  papers  it  has  been  shown  that  there  is  a  good 
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deal  of  evidence  in  favour  of  the  unsymmetrical  structure  of  pyro- 
phosphoric  acid.  The  synthesis  of  the  pyro-acid  by  combination 
of  the  ortho-  and  meta-acids  in  sulphuric  acid  would  give  added 
support  to  the  hypothesis  of  an  unsymmetrical  structure,  but 
attempts  in  this  direction  were  not  successful,  even  in  acid  con¬ 
taining  15%  of  free  sulphuric  anhydride. 

The  change  of  colour  of  the  salt  NaAg3P207  from  white  to  yellow 
on  heating  has  been  attributed  to  its  decomposition  into  NaP03 
and  Ag3P04,  but  it  is  now  shown  that  this  does  not  occur,  the 
colour  change  being  probably  due  to  some  physical  change  in  the 
salt. 

No  evidence  as  to  the  structure  of  the  pyro-acid  could  be  gained 
from  a  study  of  the  dehydration  of  dihydrogen  phosphates  of 
alkali  metals.  The  potassium  salt  heated  at  244°  loses  water  and 
changes  to  the  acid  pyrophosphate,  K2H2P207;  the  rubidium  salt 
behaves  in  the  same  way.  The  sodium  salt  loses  water  very  slowly 
at  180°  and  in  the  course  of  about  one  hundred  and  seventy-eight 
hours  becomes  completely  converted  into  Na2H2P207.  The  products 
of  further  dehydration  at  a  higher  temperature  depend  on  the 
water  vapour  pressure.  In  moist  air  at  305°,  only  soluble  meta¬ 
phosphate  is  formed,  whilst  in  dry  air  at  330°  about  75%  of  the 
metaphosphate  formed  is  insoluble. 

Phosphoryl  bromide  dehydrates  orthophosphoric  acid  to 
pyrophosphoric  acid,  but  not  to  the  meta-acid.  The  action  is  a 
complex  one,  and  depends  on  the  temperature  and  proportions  of 
the  interacting  substances. 

A  dilute  solution  of  an  alkali  pyrophosphate,  after  prolonged 
boiling,  shows  the  presence  of  orthophosphate,  proving  that  hydra¬ 
tion  occurs  slowly.  E.  H.  R. 

Iso-  and  Heteropoly-acids.  XVII.  Polyborates  in  Aqueous 
Solution.  Arthur  Rosenheim  and  Felix  Leyser  (Z.  anorg. 
Chem.,  1921,  119,  1 — 38). — An  attempt  was  made  to  prepare  simple 
and  complex  polyborates  with  the  object  of  comparing  these  with 
salts  of  other  acids  such  as  telluric,  antimonic,  periodic,  plumbic, 
and  stannic  acids,  which  show  semi- colloidal  properties.  Methods 
for  the  quantitative  estimation  of  boric  acid  were  examined. 
The  polarimetric  method,  depending  on  the  influence  of  boric  acid 
on  the  optical  rotation  of  tartaric  acid,  is  of  limited  application 
on  account  of  the  disturbing  influence  of  salts  or  other  substances 
present  in  solution.  Titration  with  sodium  hydroxide  in  presence 
of  mannitol,  using  phenolphthalein  as  indicator,  gives  trustworthy 
results.  Free  boric  acid  in  the  presence  of  borate  can  be  detected 
by  boiling  a  sample  of  the  substance  for  some  minutes  with  dry 
acetone,  filtering,  evaporating  the  filtrate  on  a  watch  glass,  moisten¬ 
ing  with  a  few  drops  of  methyl  alcohol,  and  igniting,  when  the 
characteristic  flame  coloration  is  given  if  free  boric  acid  is  present. 

An  investigation  of  the  equilibrium  in  the  system  Na20~B203- 
H20  at  0°  confirmed  the  existence  of  the  three  salts,  Na20,B203,8H20, 
Na20,2B203,10H20,  and  Na20,5B203,10H20.  Sodium  penta- 
borate  can  readily  be  crystallised  from  solutions  containing  Na20 
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and  B203  in  the  ratio  1  :  5,  but  sometimes  only  crystals  of  borax 
are  obtained,  probably  because  the  pentaborate  is  metastable  at 
ordinary  temperatures  and  borax  is  the  less  soluble  salt.  Potassium 
pentaborate,  K20,5B203,8H20,  is  a  well-defined,  characteristic 
salt,  separating  from  solutions  in  which  the  ratio  B203  :  KOH  is 
3  :  1  or  higher.  Its  solubility  is  very  low,  not  much  greater  than 
that  of  potassium  perchlorate.  Potassium  monoborate  crystallises 
with  8H20  at  0°,  with  2*5H20  at  30°.  Rubidium  pentaborate  is 
very  similar  to  the  potassium  salt,  but  crystallises  with  10H2O. 
Thallium  pentaborate,  like  the  potassium  salt,  crystallises  with 
8H20,  but  is  more  soluble  than  the  latter.  Guanidine  forms  a 
diborate  crystallising  in  elongated  prisms  with  4H20  and  a  penta¬ 
borate  with  8H20. 

Experiments  on  the  dehydration  of  pentaborates  showed  that, 
in  the  general  formula  R20,5B203,£H20,  two  molecules  of  water 
are  probably  constitutively  combined.  Conductivity  experiments 
indicated  that  in  dilute  aqueous  solution  the  pentaborate  anion 
is  hydrolysed  into  the  diborate  anion  and  boric  acid.  In  presence 
of  great  excess  of  boric  acid  this  hydrolysis  is  prevented,  and  the 
specific  conductivity  of  sodium  pentaborate  at  0°  appears  to  be 
85%  of  that  of  sodium  diborate.  Experiments  on  the  hydrogen- 
ion  concentration  of  solutions  containing  varying  ratios  of  NaOH 
to  B203  confirm  the  existence  of  a  pentaborate  ion  in  concentrated 
solution. 

The  pentaborate  ion  appears  to  form  complex  anions  with  a 
number  of  metals.  Whilst  borax  solution  immediately  precipitates 
zinc  or  cadmium  hydroxide  from  a  solution  of  a  salt  of  the  metal, 
sodium  pentaborate  does  not.  Cobaltous  hydroxide  dissolves  in 
sodium  pentaborate  solution  to  form  a  red  solution  in  which, 
although  alkalis  do  not  readily  precipitate  it,  the  cobalt  is  in  the 
kation.  When  this  solution  is  oxidised  with  hydrogen  peroxide, 
however,  some  cobaltic  oxide  is  precipitated  and  a  yellow  solution 
is  formed  containing  a  complex  cobalt  anion.  Nickel,  chromium 
(Cr'"),  manganese  (Sin"),  and  copper  also  appear  to  form  complex 
anions.  A  very  small  quantity  of  a  copper  compound  was  isolated, 
having  approximately  the  composition  2Nao0,4Cu0,12B203,50H20. 

E.  H.  R. 

The  Atomic  Weight  of  Carbon.  E.  Moles  (Anal.  Fis.  Quint., 
1921,  19,  255 — 259). — The  value  12*005  for  the  atomic  weight  of 
carbon  given  by  Richards  and  Hoover  (A.,  1915,  ii,  96)  is  held  to 
be  based  on  an  erroneous  value  for  the  atomic  weight  of  sodium. 
The  value  12*000  is  claimed  to  be  more  exact.  G.  W.  R. 

The  Oxidising  Properties  of  Carbon  Suspensions.  F. 

Feigl  (Z.  anorg.  Chem.,  1921,  119,  305 — 309). — The  oxidising 
effect  of  blood  charcoal  was  studied  in  a  qualitative  manner  by- 
boiling  solutions  of  different  oxidisable  substances  with  a  sus¬ 
pension  of  the  charcoal.  In  acid  solution,  hydrogen  sulphide  was 
oxidised  to  sulphuric  acid,  potassium  iodide  to  iodine,  mercurous 
salts  to  mercuric,  oxalic  acid  to  carbon  dioxide.  In  alkaline  solu- 
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tion,  potassium  iodide  was  oxidised  to  iodate,  alkaline  sulphides 
and  sulphites  to  sulphate,  cuprous  and  cupric  sulphides  to  copper 
sulphate,  cobalt  sulphide  to  sulphate,  potassium  chromite  to 
chromate.  Sodium  thiosulphate  was  unacted  on  in  alkaline  or 
neutral  solution,  and  sodium  nitrite  was  unaffected  in  alkaline 
solution.  A  quantitative  study  of  the  oxidation  of  tervalent 
chromium  to  chromate  was  made,  after  a  method  had  been 
devised  for  removing  from  the  solution  a  product,  formed  by  the 
interaction  of  the  charcoal  and  potassium  hydroxide,  which  liberates 
iodine  from  potassium  iodide.  This  was  accomplished  by  boiling 
with  potassium  permanganate  and  removing  the  excess  with 
hydrogen  peroxide.  The  experiments  showed  that  the  proportion 
of  chromate  formed  increased  with  the  proportion  of  charcoal 
used,  but  that,  with  a  constant  quantity  of  charcoal,  the  amount  of 
chromate  formed  increased  with  the  quantity  of  chromium  salt 
taken.  Different  charcoals  varied  widely  in  their  oxidising  power, 
but  the  differences  seemed  to  bear  no  relation  to  the  ash  content. 

E.  H.  R. 

Aqueous  Carbonic  Acid  Solutions.  E.  Wilke  (Z.  anorg. 
Chem .,  1921,  119,  365 — 379). — The  dissociation  constant  of  carbon 
dioxide  solutions  was  measured  by  the  conductivity  method,  using 
a  solution  through  which  the  gas  was  being  continuously  circulated. 
When  an  ordinary  saturated  solution  was  used,  without  circulation, 
the  conductivity  was  found  to  increase  during  measurement, 
probably  through  electrolytic  changes  caused  by  the  current. 
Even  with  the  greatest  precautions,  variable  results  were  obtained, 
confirming  the  observations  of  earlier  workers.  It  was  observed 
that,  by  contact  with  the  metal  electrodes  (gold),  even  without 
passage  of  current,  the  conductivity  gradually  increased.  In  three 
hours  the  dissociation  constant  K .  107  increased  from  3-07  to  4*5. 
Light  seemed  to  have  an  effect  in  the  same  direction.  For  measur¬ 
ing  the  hydrogen-ion  concentration,  a  special  hydrogen  electrode 
was  used  consisting  of  a  palladium  capillary  into  which  hydrogen 
was  forced  at  a  pressure  of  20  atm.  The  hydrogen-ion  concentration 
was  determined  in  presence  of  sodium,  potassium,  and  barium 
chloride.  In  these  solutions  carbon  dioxide  has  the  character  of 
a  strong  acid,  increasing  with  the  concentration  of  salt.  The 
hydrogen- ion  concentration  increases  more  rapidly  than  the  total 
carbon  dioxide  concentration.  The  observations  can  be  explained 
on  the  assumption  that  a  solution  of  carbon  dioxide  in  water 
contains  orthocarbonic  acid,  H4C04,  which,  containing  no  ketonic 
oxygen,  is  a  very  weak  acid.  In  concentrated  salt  solutions  it  is 
dehydrated  to  form  the  strong  acid  CO(OH)2.  E.  H.  R, 

Behaviour  of  Amorphous  Carbon  and  Sulphur  at  High 
Temperatures.  Carbon  Sulphides.  J.  P.  Webaut  (Proc.  K. 
Alcad .  Wetensch.  Amsterdam ,  1921,  24,  92 — 101). — The  action  of 
sulphur  on  amorphous  carbon  at  high  temperatures  has  been 
investigated.  Pure  sugar  charcoal  has  been  heated  with  sulphur 
at  temperatures  from  400°  to  1000°  under  reduced  pressure  for 
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prolonged  periods  of  time.  A  slow  evolution  of  hydrogen  sulphide, 
due  to  the  small  amount  of  hydrogen  present  in  the  carbon,  is 
observed  and  a  carbon-like  substance  containing  1*98%  of  sulphur 
obtained.  This  substance  yields  no  sulphur  to  toluene,  even  after 
prolonged  boiling,  and  the  residue  after  this  treatment  contained 
2*03%  of  sulphur.  Prolonged  heating  in  a  vacuum  at  temperatures 
up  to  1010°  did  not  reduce  the  sulphur  content  nor  was  any  volatile 
compound  obtained.  Prolonged  shaking  with  bromine  water 
oxidised  9%  of  the  sulphur  to  sulphuric  acid,  and  heating  in  a 
current  of  hydrogen  at  temperatures  up  to  750°  removes  77%  of 
the  sulphur  as  hydrogen  sulphide;  this  reaction  is  exceedingly 
slow  and  must  be  regarded  as  an  action  between  a  sulphur  com¬ 
pound  and  hydrogen  and  not  as  an  action  between  hydrogen  and 
sulphur  vapour.  This  was  further  proved  by  the  fact  that  heating 
in  nitrogen  did  not  reduce  the  sulphur  content.  The  author  con¬ 
siders  that  a  solid  carbon  sulphide  is  formed  which  bears  a  strong 
resemblance  to  coal  coke  (cf.  Stock  and  Praetorius,  A.,  1913,  ii, 
46).  A  further  sulphide  containing  3-5%  of  sulphur  has  been 
obtained  by  heating  carbon  purified  by  chlorine  with  sulphur. 
This  substance  has  similar  properties  to  the  compound  containing 
2-0%  of  sulphur.  J.  F.  S. 

The  Deviations  from  the  Gas  Laws  of  Carbon  Disulphide. 

Alfred  Schulze  ( Z .  anorg.  Chem .,  1921, 118,  223 — 230).— A  number 
of  observations  on  the  properties  of  carbon  disulphide  vapour 
indicate  that  it  is  associated  to  a  small  extent.  The  increase  of 
pressure  observed  when  carbon  disulphide  and  ether  vapours  are 
mixed  at  constant  volume  at  80°  under  atmospheric  pressure  indi¬ 
cates  association  of  the  former  to  the  extent  of  0*14%,  whilst 
vapour  density  determinations  by  Dumas’s  method  give  results 
corresponding  with  2%  association.  Compressibility  experiments 
at  80°  showed  0*5%  more  association  at  2  atmospheres  than  at 
1  atmosphere  pressure.  The  PV  curves  at  78*82°  and  130*48°  show 
that  the  amount  of  association  decreases  with  increasing  tempera¬ 
ture,  but  at  constant  temperature  increases  with  increasing  pressure. 
It  is  probable  that  in  the  liquid  phase  association  is  more  con¬ 
siderable.  E.  H.  R. 

New  Theory  of  the  Constitution  of  Hydroxides,  particu¬ 
larly  those  of  the  Basic  Metallic  Oxides.  Fr.  Tiemann 
{Chem.  Zeit .,  1921,  45,  1125). — To  furnish  an  explanation  for  a 
number  of  phenomena  in  organic,  inorganic,  and  electrolytic  pro¬ 
cesses  which  are  not  in  consonance  with  existing  ideas,  the  author 
proposes  a  new  theory  of  the  constitution  of  the  hydroxides  of  the 
pronounced  electropositive  metals.  It  is  suggested  that  these 
compounds  do  not  contain  hydroxyl  groups,  but  are  to  be  regarded 
merely  as  true  hydrates  of  the  corresponding  oxides,  that  is  to  say 
that  sodium  and  calcium  hydroxides,  for  example,  are  not  correctly 
represented  by  the  formulae  NaOH  and  Ca(OH)2  but  are  actually 
Na20,H20,  and  CaO,H20,  a  molecule  of  water  being  closely 
associated  with  the  metallic  oxide  similarly  to  the  “  water  of 
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crystallisation  ”  of  salts.  This  applies  to  all  the  elements  of  groups 
I  and  II  of  the  periodic  system,  whilst  the  constitution  of  the 
hydroxides  of  those  of  groups  III  and  IV  (aluminium,  zinc)  will 
depend  on  the  electrochemical  conditions  under  which  they  are 
produced.  Only  the  hydroxides  of  the  metalloids  and  non-metals 
are  to  be  regarded  invariably  as  true  hydroxyl  derivatives.  With 
increasing  basicity  of  the  oxides  the  associated  water  molecules 
become  increasingly  firmly  bound  exactly  as  in  the  case  of  the 
increasingly  basic  character  of  salts  containing  associated  water. 
So  the  dehydration  of  the  hydroxides  of  calcium,  strontium,  and 
barium  is  effected  with  increasing  difficulty  in  the  order  named. 

The  sucrosates  are  cited  to  illustrate  the  application  of  the 
theory.  If  calcium  hydroxide  is  regarded  as  a  hydroxyl  compound, 
the  chemical  character  of  sucrose  or  dextrose  is  quite  incompatible 
with  the  idea  of  a  neutralisation  ”  of  hydroxide,  looked  on  as  a 
generator  of  hydroxyl  ions.  There  can  therefore  only  be  a  question 
of  the  displacement  of  the  associated  water  by  the  sugar,  and  the 
sucrosates  must  be  formulated  C12H2201:L,2Ca0,  C6H1206,Ca0, 
etc.  The  isomerism  of  the  hydroxides  of  tin  and  aluminium  is 
also  explained  by  reference  to  the  theory,  e.  g.  A1(0H)3  and 
+2H20  can  both  exist  as  individual  substances,  and 
either  one  or  the  other  mil  be  produced  according  to  the  conditions 
of  the  reaction.  The  non-appearance  of  hydrogen  peroxide,  de¬ 
rived  from  the  union  of  two  hydroxyl  groups,  during  electrolysis 
of  a  metallic  hydroxide  is  explained  by  the  new  theory  as  due  to 
the  absence  of  hydroxyl  groups.  The  electrolysis  actually  is  that 
of,  say,  Na20,H20,  the  associated  water  taking  no  part  in  the 
process.  There  takes  place  simply  a  direct  fission  into  metal  and 
oxygen  which  are  liberated  at  their  respective  poles.  An  assump¬ 
tion  of  the  appearance  of  hydroxyl  ions  in  any  electrolytic  process 
is  quite  unjustified.  G.  F.  M. 

Preparation  of  Alcoholic  Potassium  Hydroxide  Volumetric 
Solution.  S.  T.  McCallum  ( J .  Ind.  Eng.  Chem .,  1921,  13, 
943). — A  solution  which  does  not  darke'n  in  colour  wdien  kept  is 
prepared  by  dissolving  potassium  hydroxide  in  methyl  alcohol 
(purified  wood  spirit) ;  the  solution  must  be  filtered  through  glass- 
wool  to  remove  insoluble  potassium  carbonate,  etc.,  before  it  is 
used.  W.  P.  S. 

Existence  of  Tetra-hydrated  Sodium  Sulphate  in  Mixed 
Crystals  with  Sodium  Chromate.  Theodore  W.  Richards 
and  W.  Buell  Meldrum  (J.  Amer .  Chem.  Soc.y  1921,  43,  1543 — 
1545). — It  is  shown  that  crystals  of  the  tetrahydrate  of  sodium 
chromate,  Na2Cr04,4II20,  dissolve  sodium  sulphate  as  Na2S04,4H20, 
a  form  of  sodium  sulphate  otherwise  unknown,  to  the  extent  of 
somewhat  less  than  half  the  quantity  corresponding  with  the  same 
weight  of  sodium  chromate  in  the  supernatant  liquid.  When 
sodium  sulphate  was  in  large  excess,  no  crystallisation  could  be 
induced  by  “  seeding  ”  the  saturated  mixture  with  the  crystals  of 
the  mixed  tetrahydrate  above  the  transition  temperature  of  sodium 


INORGANIC  CHEMISTRY. 


ii.  55 


sulphate,  and  below  this  temperature  only  crystals  of  the  deca- 
hydrate  could  be  formed.  Thus  under  these  conditions  the  tetra- 
hydrate  is  so  much  more  soluble  than  the  phases  containing  more 
sodium  sulphate  as  to  be  incapable  even  of  metastable  existence. 

J.  F.  S. 

Ammonium  Radicles.  III.  Ammonium.  Hans  Heinrich 
Schlubach  and  Fritz  Ballauf  (Ber.,  1921,  54,  [B],  2825 — 2834; 
cf .  A.,  1920,  i,  822  and  this  vol.,  i,  15). — The  authors’  experience  with 
tetraethylammonium  leads  them  to  expect  that  the  ammonium 
radicle  would  be  extremely  sensitive  to  rise  in  temperature  and 
that  there  is  no  hope  of  isolating  it  by  the  electrolyses  of  solutions 
of  ammonium  salts  in  liquid  ammonia  on  account  of  the  impos¬ 
sibility  of  avoiding  the  thermal  effect  of  the  current,  and  that  the 
only  prospect  of  success  lies  in  displacement  reactions  effected  at 
a  low  temperature.  They  find  that  when  well- cooled  ammonium 
chloride  is  added  to  a  solution  of  potassium  in  liquid  ammonia 
at  — 70°  in  the  apparatus  described  previously  for  the  preparation 
of  tetraethylammonium,  decolorisation  of  the  solution  takes  place 
before  the  calculated  volume  of  hydrogen  has  been  evolved,  the 
deficit  amounting  to  as  much  as  65% ;  according  to  Moissan,  the 
whole  of  the  hydrogen  is  evolved  by  the  time  the  solution  becomes 
colourless.  The  deficit  cannot  be  attributed  to  the  solubility  of 
hydrogen  in  liquid  ammonia  since  this  is  shown  to  be  too  small 
to  account  for  the  observed  effect,  and  it  appears  therefore  that 
colourless  ammonium  is  actually  present  in  the  solution.  This 
conclusion  is  supported  by  the  observation  that  the  remainder  of 
the  hydrogen  is  evolved  rapidly  when  the  solution  is  cautiously 
warmed  at  about  —40°.  Repetition  of  Moissan’s  experiment 
shows  that  the  non-observation  of  the  production  of  ammonium 
is  due  to  operation  in  too  concentrated  solution  and  consequent 
decomposition  of  the  radicle  by  the  heat  liberated  during  the 
reaction.  When  a  solution  of  potassium  (1  •8%)  is  added  to  a 
solution  of  ammonium  chloride  (1%)  in  liquid  ammonia  at  — 70°, 
a  violent  reaction  is  observed  and  each  drop  of  added  solution  is 
immediately  decolorised,  formation  of  ammonium  and  its  con¬ 
version  into  the  colourless  form  appearing  to  occur  instantaneously ; 
tetraethylammonium  and  ammonium,  therefore,  stand  to  one 
another  in  the  same  relationship  as  triphenylmethyl  to  methyl. 
In  spite  of  the  violence  of  the  reaction,  the  yields  of  ammonium 
by  this  method  are  good  and  readily  reach  50% ;  the  influence  of 
concentration  is,  however,  again  apparent,  and  it  is  to  be  expected 
that  an  improvement  in  yield  would  be  observed  with  more  dilute 
solutions. 

The  behaviour  of  ammonium  towards  the  reagents  used  with 
tetraethylammonium  is  described.  Corresponding  with  the  rapid 
isomerisation  to  the  colourless  form,  the  equilibrium  is  here  greatly 
displaced  in  the  direction  of  the  latter,  and  it  is  probable  that 
dissociation  and  consequent  reaction  only  occur  in  close  proximity 
to  the  temperature  of  decomposition.  A  reaction  with  dimethyl- 
pyrone  could  not  be  observed.  Iodine,  on  the  other  hand,  appears 
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to  react  immediately  with  ammonium,  but  the  quantitative 
examination  of  this  change  could  not  be  completed  on  account  of 
the  experimental  difficulties  involved.  H.  W. 

Vapour  Pressure  of  the  System,  Lithium  Nitrate  :  Ammonia. 

R.  O.  E.  Davis,  L.  B.  Olmstead,  and  F.  O.  Luxdstrum  (J.  Amer. 
Chem.  Soc .,  1921,  43,  1575 — 1580). — The  solution  of  ammonia  in 
lithium  nitrate  has  been  studied  with  the  object  of  finding  an 
absorbent  for  ammonia  in  the  synthetic  production  of  this  gas. 
The  use  of  ammonium  nitrate  (Kurilov,  A.,  1898,  ii,  156)  and 
ammonium  thiocyanate  (Foote  and  Hunter,  A.,  1920,  ii,  246) 
suffers  from  the  serious  drawback  that  the  liquids  produced,  when 
these  salts  adsorb  ammonia,  attack  metals  rapidly.  A  large 
number  of  salts  have  been  tested  as  to  their  suitability  for  this 
purpose,  and  of  these  lithium  nitrate  alone  forms  a  liquid  with 
ammonia  in  the  absence  of  water,  whilst  calcium  nitrate  tetrahydrate 
liquefies  in  the  presence  of  a  little  water.  The  ammonia  contained 
in  1  c.c.  of  the  lithium  nitrate  solution  saturated  at  24°  is  equivalent 
to  26*0  c.c.  of  O' 95 A  sulphuric  acid,  whilst  that  for  the  calcium 
nitrate  solution  under  identical  conditions  is  18-5  c.c.  of  0-95A 
acid.  Vapour  pressure  measurements  have  been  made  for  the 
solution  36-34%  ammonia,  63*66%  lithium  nitrate,  and  for  several 
other  mixtures  containing  6-06 — 58-66%  of  water.  The  solutions 
of  ammonia  in  lithium  nitrate  have  no  action  on  machine  steel, 
iron  wire,  and  nichrome  wire  after  several  months’  contact,  but 
nickel  steel  shows  a  slight  action  after  several  months.  The  results 
show  that  a  solution  of  lithium  nitrate  in  ammonia  with  a  small 
percentage  of  water  should  be  a  good  absorbent  for  the  removal 
of  ammonia  from  mixtures  of  nitrogen,  hydrogen,  and  ammonia. 
The  absorption  could  be  effected  at  0°  and  a  large  proportion  of 
the  ammonia  released  either  by  a  small  increase  of  temperature  or 
by  reduction  of  the  pressure.  J.  F.  S. 

The  Reaction  between  Persulphates  and  Silver.  Geoffrey 
Isherwood  Higson  (T.,  1921, 119,  2048 — 2055). 

Silver  Bromate.  J.  H.  Reedy  (J.  Amer.  Ohem.  Soc.,  1921, 
43,  1440 — 1445). — In  an  earlier  paper  (A.,  1915,  ii,  733)  it  was 
shown  that  the  electrode  Ag|AgBr03|0TAKBr03  only  reached  a 
steady  value  (0-631  volt)  after  being  kept  for  five  days,  if  the  bromate 
was  prepared  by  the  action  of  bromine  on  silver  nitrate  solution, 
but  if  it  was  obtained  by  double  decomposition  of  silver  nitrate 
and  potassium  bromate,  the  correct  value  was  at  once  obtained. 
Investigation  now  shows  that  silver  bromate  is  dimorphous, 
existing  as  tetragonal  bi-pyramids  and  as  hair-like  crystals.  The 
tetragonal  crystals  are  stable  at  temperatures  below  98-5°  (the 
transition  point)  and  the  fine,  hair  dike  crystals  are  stable  above 
this  temperature.  Difference  of  solubility  of  the  two  forms 
explains  the  irregular  behaviour  of  the  electrode  mentioned  above. 
The  solubility  of  silver  bromate  has  been  determined  at  temperatures 
from  25°  to  90°  and  the  following  values  have  been  found  :  25°,  0-196 ; 
35°,  0*269;  45°,  0-371;  55°,  0-497  ;  65°,  0-648;  75°,  0-832;  85°,  1-055 
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and  90°,  1-325,  the  solubilities  being  expressed  in  grams  per  100 
grams  of  water.  The  solubility  curve  indicates  98-5°  as  the  transi¬ 
tion  temperature,  a  value  which  is  confirmed  by  a  dilatometric 
measurement  of  this  quantity.  Dry  silver  bromate  melts  at 
308 — 310°  and  is  stable  toward  heat  and  light,  but  in  the  presence 
of  water  it  darkens  slowly  at  the  ordinary  temperature  and  rapidly 
at  high  temperatures.  If  a  little  impurity,  such  as  dust,  is  intro¬ 
duced  into  heated  silver  bromate  decomposition  occurs  with 
explosive  violence.  Silver  bromate  crystals  absorb  a  considerable 
quantity  of  air  which  is  slowly  evolved  at  high  temperatures. 

It  is  shown  that  silver  bromate  may  be  used  as  a  standard  in  iodo- 
metry .  The  method  of  use  consists  in  placing  1  gram  of  bromate  with 
an  excess  of  potassium  iodide  in  150  c.c.  of  water  in  a  250  c.c.  flask ; 
this  is  heated  on  a  water-bath  to  effect  double  decomposition.  The 
contents  of  the  flask  are  cooled  and  made  up  to  250  c.c.  Samples 
of  25  c.c.  are  withdrawn,  acidified  with  dilute  hydrochloric  acid, 
and  titrated  with  sodium  thiosulphate.  Arsenious  oxide  gives  a 
result  about  0*2%  higher  than  silver  bromate,  but  after  recrystal¬ 
lising  the  arsenious  oxide  from  hydrochloric  acid  this  figure  was 
reduced  to  0-05%.  This  indicates  that  whilst  silver  bromate  may 
have  a  somewhat  higher  oxygen  equivalent  than  arsenious  oxide,  this 
defect  is  fully  compensated  by  its  greater  definiteness.  J.  E.  S. 

Alkali  Silver  Thiosulphates  and  their  Ability  to  Add 
Ammonia.  Erik  Jonsson  ( Ber .,  1921,  54,  [2?],  2556 — 2564). — 
Additive  compounds  of  alkali  silver  thiosulphate  and  ammonia 
have  been  described  previously  by  Schwicker  (A.,  1889,  942)  and 
by  Meyer  and  Eggeling  (A.,  1907,  ii,  347),  who,  however,  do  not 
record  analyses  of  their  products.  A  repetition  of  their  work  has 
given  somewhat  different  results.  The  ability  to  form  additive 
compounds  seems  to  depend  on  the  presence  of  unused  subsidiary 
valencies  of  the  silver  atom  and  is  most  marked  in  compounds  of 
the  type  K2S203,Ag2S203 ;  it  is  scarcely  noticeable  in  the  case  of 
the  salts  2M2S203,Ag2S2Q3  and  5M2S203,3Ag2S203.  The  existence 
of  colourless  and  yellow  alkali  silver  thiosulphates  (cf.  Meyer  and 
Eggeling,  loc.  cit.)  is  confirmed,  but  it  appears  doubtful  whether 
their  isomerism  is  explicable  by  assigning  the  respective  formulae 
AgS*S02*OK  and  KS*S02*OAg,  since  their  behaviour  towards  ethyl 
iodide  indicates  that  the  silver  is  attached  to  the  sulphur  atom  in 
each  case.  Conversion  of  the  colourless  into  the  yellow  modification 
can  be  effected  frequently  by  cautious  warming  with  water,  but 
too  drastic  treatment  leads  to  the  formation  of  silver  sulphide, 
sulphur  dioxide,  and  sulphate.  It  appears,  therefore,  that  the 
yellow  compounds  are  intermediate  products  in  the  decomposition 
of  the  colourless  salts,  and  the  transformation  is  possibly  explained 
by  such  a  scheme  as  :  KO*S02*SAg  — >  KO-S*S02’Ag. 

The  following  individual  substances  are  described  :  the  salt , 
2K2S203,Ag2S203,  colourless  prisms,  from  silver  nitrate  and 
potassium  thiosulphate  in  the  presence  of  ammonia;  the  salt , 
5K2S203,3Ag9S203,  long,  colourless  prisms ;  the  compound, 

3KAg$203,NH3,2H20 
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(cf.  Schwicker,  loc.  cit .,  who  regards  it  as  KAgS203,NH3),  colour¬ 
less  plates  which  are  converted  by  warm  dilute  ammonia  and 
into  a  yellow  salt  of  the  same  composition  and  are  transformed 
by  warm  water  into  the  compound ,  KAgS203,T5H20,  colourless 
needles,  and  KAgS203,  yellow,  hexagonal  pyramids;  the  salt , 
2NaAgS203,3H20,  small,  irregular  plates ;  the  salt , 

5(NH4)2S203,3Ag2S203, 

long  prisms,  and  the  compound ,  (NH4)AgS203,  prismatic  crystals 
(by  the  action  of  ammonium  thiosulphate  on  a  solution  of  silver 
oxide  in  ammonia) ;  the  salt ,  5Rb2S203,3Ag2S203,  colourless  prisms 
(cf.  Meyer  and  Eggeling,  loc.  cit.)  which  is  transformed  by  warm 
water  into  the  salt ,  3Rb2S203,4Ag2S203.  yellow^  prisms ;  the  salt , 
3RbAgS203,NH3,2H20  (Meyer  and  Eggeling  record 

Rb2S203,Ag2S203,NH3) ; 

the  unstable  yellow  salt,  Ag2S203,3NH3,H20.  H.  W. 

Metallic  Hydrides.  II.  Hydrides  of  the  Alkaline-earth 
Metals  and  of  Lithium.  Fritz  Ephraim  and  Eduard  Michel 
(Helv.  Chim.  Acta,  1921,  4,  900—924;  cf.  A.,  1921,  ii,  638).— The 
preparation  of  the  hydrides  and  the  measurement  of  their  dissociation 
tensions  is  recorded. 

When  attempts  are  made  to  compare  the  tensions  of  the  different 
hydrides  with  one  another,  it  becomes  apparent  that  all  measure¬ 
ment  of  dissociation  pressure  of  the  alkali  and  alkaline -earth 
hydrides  are  vitiated  by  the  use  of  impure  material  containing  a 
greater  or  less  proportion  of  dissolved  metal  which  tends  to  depress 
the  tension.  Within  each  group,  the  effect  of  the  metal  increases 
with  its  atomic  weight,  and  the  influence  of  sublimation  lies  in  the 
same  direction.  In  the  cases  of  caesium  and  barium  hydrides, 
these  actions  render  the  measurement  of  dissociation  pressures  at 
high  temperatures  almost  impossible.  The  influence  of  the  atomic 
weight  of  the  metal  on  the  stability  of  the  alkali  hydride  cannot 
be  regarded  as  elucidated  completely,  but  the  authors  consider 
from  their  own  experiments  that  a  slight  diminution  of  stability 
with  increasing  atomic  weight  of  the  metal  is  probable.  The 
tension  curves  of  lithium  hydride  could  not  be  measured,  since 
a  material  which  would  withstand  the  chemical  action  of  the 
hydride  and  metal  could  not  be  found.  It  is,  however,  established 
that  it  is  the  most  stable  of  all  the  alkali  or  alkaline-earth  hydrides 
which  is  in  accordance  with  its  great  heat  of  formation.  Calcium 
hydride  appears  to  be  more  stable  than  barium  hydride,  whilst  the 
strontium  compound  occupies  an  intermediate  position. 

The  behaviour  of  the  alkali  and  alkaline-earth  metals  towards 
hydrogen  is  not  confined  to  the  formation  of  hydrides,  XH  and 
XH2,  but  extends  also  to  the  production  of  solutions,  the  phenomenon 
being  more  marked  with  the  hydrides  of  the  alkaline  earths  than 
with  those  of  the  alkalis.  The  absorption  of  hydrogen  occurs 
previously  to,  and,  in  part,  simultaneously  with,  the  formation  of 
the  hydrides;  this  occurs  to  a  greater  extent  with  the  alkaline 
earth  than  with  the  alkali  metals. 

The  formation  of  hydrides  occurs  slowly  with  the  alkali  metals, 
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rapidly  and  with  incandescence  in  the  cases  of  the  alkaline -earth 
metals.  This  appears  to  be  due  to  the  greater  solubility  of  the 
hydride  in  the  metal.  The  same  explanation  applies  to  the  ob¬ 
servation  that  calcium  hydride,  for  example,  can  be  formed  at  a 
temperature  which  is  certainly  considerably  higher  than  the  tem¬ 
perature  of  dissociation  of  the  pure  hydride.  The  liquid  nature 
of  the  alkali  hydrides  at  the  temperature  of  their  formation  con¬ 
tributes  also  to  the  slowness  of  absorption  of  hydrogen,  since  the 
eutectic  mass  protects  the  metal  from  further  action. 

Investigation  of  the  hydrides  of  lanthanum  and  cerium  (Math- 
mann  and  Baur,  A.,  1903,  ii,  213)  and  of  neodymium  and  praseo¬ 
dymium  (Muthmann  and  Beck,  A.,  1904,  ii,  409)  have  given  results 
similar  to  those  now  observed  with  the  alkaline -earth  metals  except 
that  the  displacement  of  the  tension  due  to  the  presence  of  an 
excess  of  metal  is  even  more  considerable.  The  increase  in  the 
action  of  an  excess  of  metal  with  increasing  atomic  weight  is  there¬ 
fore  apparent  not  only  within  a  group  in  the  periodic  system,  but 
also  from  left  to  right  with  increasing  valency  of  the  metal. 

H.  W. 

The  Discovery  of  an  Equilibrium  between  Cement  and 
Lime-water.  Richard  Lorenz  and  Gustav  Haegermann  ( Z . 
anorg.  Ghem .,  1921,  118,  193 — 201). — When  finely-ground  Port¬ 
land  cement,  which  has  been  previously  treated  with  water  and 
dried,  is  stirred  with  a  fixed  quantity  of  water  in  absence  of  air, 
the  quantity  of  lime  taken  up  by  the  water  eventually  reaches  a 
maximum  value.  This  maximum  is  much  less  than  the  solubility 
of  lime  in  water,  and  depends  on  the  quantity  of  cement  present 
in  proportion  to  the  water,  and  also,  to  some  extent,  on  the  fine¬ 
ness  of  the  particles.  The  existence  of  this  maximum  is  shown  to 
depend  on  the  partition  coefficient  of  lime  between  the  water  and 
the  silica-alumina  gel  formed  by  the  decomposition  of  the  cement 
constituents  such  as  monocalcium  silicate  and  tricalcium  aluminate. 
This  partition  coefficient  was  determined  by  repeatedly  treating 
the  cement  with  fresh  water  until  the  whole  of  it  had  decomposed. 
The  ratio  of  lime  in  the  solid  phase  to  lime  in  the  water  was  then 
found  to  be  about  7*0.  The  existence  of  the  partition  coefficient 
shows  that  no  definite  compound  is  formed  between  the  lime  and  the 
constituents  of  the  gel.  [See  also  J.  Soc.  Ckem .  Ind.,  1922,  15a.] 

E.  H.  R. 

The  Solubility  of  Glucinum  Sulphate  in  Water  and  Sul¬ 
phuric  Acid  at  25°.  Hubert  Thomas  Stanley  Britton  (T., 
1921,  119,  1967—1971). 

Ammoniates  of  Magnesium  Haloids.  Wilhelm  Biltz  and 
Gustav  F.  Huttig  (Z.  anorg.  Chem.,  1921,  119,  115 — 131). — 
For  the  investigation  of  the  ammoniates  of  magnesium  haloids 
special  precautions  were  taken  in  the  preparation  of  pure  mag¬ 
nesium  chloride,  bromide,  and  iodide.  Ephraim’s  results  (A., 
1912,  ii,  546),  which  were  not  confirmed,  were  probably  due  to 
the  fact  that  his  magnesium  chloride  contained  basic  salts.  The 
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hexammoniate  of  magnesium  chloride  is  formed  in  about  fifteen 
hours  at  room  temperature,  when  pure  magnesium  chloride  is 
saturated  with  ammonia,  and  the  product  is  extraordinarily 
voluminous.  Magnesium  bromide  behaves  similarly,  but  in  the 
case  of  the  iodide  the  increase  in  volume  when  the  hexammoniate 
is  formed  is  relatively  slight.  Observations  were  made  on  the 
time  taken  for  the  vapour  pressure  to  become  steady  with  different 
proportions  of  ammonia  in  the  solid  phase.  From  these  observ¬ 
ations  definite  rules  can  be  formulated  regarding  heterogeneous 
equilibrium  in  a  solid-gas  system.  When  two  non-miscible  sub¬ 
stances  are  present  in  the  solid  phase,  equilibrium  is  reached  with 
gradually  diminishing  velocity,  usually  in  the  course  of  a  few 
hours,  depending  on  the  temperature  and  the  nature  of  the  sub¬ 
stances.  When  one  constituent  just  disappears,  for  instance  from 
a  mixture  containing  principally  a  lower  ammoniate  and  a  small 
quantity  of  a  higher  ammoniate,  equilibrium  is  attained  very 
rapidly.  When  unsaturated  mixed  crystals  are  present,  for  example 
of  two  ammoniates,  equilibrium  is  reached  very  slowly,  often 
requiring  several  days.  This  case  occurs  with  the  magnesium 
haloids  containing  5*5  to  5*8  mols.  of  ammonia.  When  the  ammonia 
content  is  very  nearly  6  mols.,  addition  of  a  very  small  quantity  of 
ammonia,  even  a  few  hundredths  of  a  mol.,  causes  a  very  rapid 
rise  in  vapour  pressure,  equilibrium  being  rapidly  attained.  On 
account  of  this,  the  dissociation  pressures  of  the  hexammoniates 
could  not  be  accurately  determined.  These  ammoniates  may  be 
compared  with  the  zeolites,  which,  unlike  normal  hydrates,  lose 
water  very  rapidly.  The  phenomenon  has  not  been  observed  with 
other  ammoniates. 

Magnesium  chloride  and  bromide  both  form  a  diammoniate  and 
a  monoammoniate ;  the  iodide  forms  only  a  diammoniate.  The 
table  gives  the  heats  of  formation  in  Cals,  and  the  absolute  tem¬ 
peratures  at  which  the  dissociation  pressure  is  100  mm. 


Saturated 
mixed  crystals. 
MgCl2  13-3 ;  367° 

MgBr2  15-2;  420° 

Mgl2  17-2;  475° 


2NH3. 
17-9;  495° 
20-1;  559° 
22-7;  636° 


1NH3. 

20*8 ;  573° 

21*7;  606° 

E.  H.  R. 


The  Solidification  Diagram  of  the  Zinc-Arsenic  Alloys. 

W.  Heike  (Z.  anorg.  Chem.y  1921,  118,  264 — 268). — Thermal 
examination  was  made  of  alloys  containing  from  6*6  to  92%  of 
arsenic  and  with  the  aid  of  the  results  the  equilibrium  diagram  was 
constructed.  Two  compounds,  both  melting  without  decom¬ 
position,  are  formed,  Zn3As2,  m.  p.  1015°,  and  ZnAs2,  m.  p.  771°; 
the  former  has  a  transition  point  at  671°.  With  excess  of  zinc, 
pure  zinc  appears  with  Zn3As2,  no  solid  solutions  being  formed. 
Arsenic  dissolves  little  zinc,  but  on  the  other  hand  is  soluble  to  a 
considerable  extent  in  the  compound  ZnAs2.  Two  eutectics  are 
formed,  at  62%  and  81*5%  As  respectively,  the  corresponding  tem¬ 
peratures  being  730°  and  723°.  Both  compounds  are^very  brittle, 
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and  ZnAs2  shows  a  well-marked  cleavage.  This  compound  always 
shows  super-cooling  during  crystallisation  of  the  alloys. 

E.  H.  R. 

The  Fusion  Diagram  of  Cd(N03)2,4H20+Ca(N03)2,4H20  at 
Pressures  of  1  to  3000  kilo. /cm.2.  Meinhard  Hasselblatt 
(Z.  anorg.  Chem.,  1921,  119,  313 — 324). — The  fusion  diagram  of 
the  system  Cd(N03)2,4H20+Ca(N03)2,4H20  at  the  normal  pressure 
has  been  previously  determined  (A.,  1913,  ii,  484).  It  was  shown 
that  the  stable  form  of  calcium  nitrate  forms  a  eutectic  with  cad¬ 
mium  nitrate  at  91%  Ca(N03)2,4H20  and  40*6°,  whilst  the  unstable 
form  of  the  calcium  salt  forms  a  continuous  series  of  mixed  crystals 
with  the  cadmium  salt.  The  effect  of  increased  pressure  up  to 
3000  kilos,  per  sq.  cm.  on  the  diagram  has  now  been  investigated. 
The  general  form  of  the  diagram  is  unchanged.  The  p-t  curve  for 
mixed  crystals  containing  a  high  proportion  of  the  calcium  salt 
could  not  be  followed  at  higher  pressures  on  account  of  the  rapid 
change  of  the  calcium  salt  into  the  stable  form.  Excess  of  the 
cadmium  salt  inhibits  this  change,  but  as  the  pressure  increases, 
more  cadmium  salt  is  needed  to  produce  this  effect.  With  in¬ 
creasing  pressure,  the  m.  p.  of  the  stable  calcium  salt  rises  much 
more  rapidly  than  that  of  the  unstable.  The  latter  does  not  form 
mixed  crystals  with  cadmium  nitrate.  The  lowering  of  the  m.  p.  of 
the  stable  calcium  salt  by  the  cadmium  salt  is  independent  of  the 
pressure.  With  increasing  pressure,  the  eutectic  point  moves 
towards  the  cadmium  side;  at  1000  kilo. /cm. 2  it  is  at  79%  calcium 
nitrate,  47*8° ;  at  2000  kilo. /cm.2,  74%  and  55°,  and  at  3000  kilo. /cm.2, 
71%  calcium  nitrate  and  61*5°.  E.  H.  R. 

Light  Reactions  of  the  Oxides  of  Titanium,  Cerium,  and 
the  Earth  Acids.  Carl  Renz  (. Helv .  Chim.  Acta ,  1921,  4,  961— 
968;  cf.  A.,  1921,  ii,  316). — Titanium  dioxide,  cerium  dioxide, 
niobium  pentoxide,  and  tantalum  pentoxide  are  in  themselves 
stable  towards  light,  but  become  markedly  photosensitive  in  the 
presence  of  suitable  media.  Reaction  is  due  to  reduction;  this 
is  the  more  remarkable  since  the  oxides  are  reducible  by  purely 
chemical  means  with  considerable  difficulty. 

Titanium  dioxide,  niobium  pentoxide,  and,  to  a  less  degree, 
cerium  dioxide  undergo  reduction  when  exposed  to  light  in  the 
presence  of  certain  organic  liquids  and  reducing  solutions,  par¬ 
ticularly  glycerol.  A  lower  oxide  appears  to  be  formed  (zirconium 
dioxide  is  not  photosensitive  and  does  not  form  a  lower  oxide) 
which  on  exposure  to  air  or  on  being  heated  regenerates  the  original 
material.  In  the  case  of  niobium  pentoxide,  the  process  depends 
to  some  extent  on  the  presence  of  impurities,  notably  stannic 
and  tungstic  acids,  zirconium  compounds,  and  titanic  acid  or  its 
anhydrides.  Brown  vanadium  pentoxide  becomes  black  with 
greater  or  less  rapidity  when  exposed  to  light  beneath  glycerol, 
benzaldehyde,  cinnamaldehyde,  cuminol,  or  aqueous  mannitol  solu¬ 
tion;  a  lower  oxide,  initially  vanadium  tetroxide,  is  produced. 
Solutions  of  citric  or  tartaric  acid  in  absolute  alcohol  become  green 
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and  ultimately  blue  when  illuminated  in  the  presence  of  vanadium 
pentoxide ;  carbon  dioxide  is  evolved  freely.  Similar  decomposition 
is  observed  with  mandelic  acid,  but,  in  this  instance,  the  vanadium 
pentoxide  is  blackened.  Brown  neodymium  oxide  containing 
praseodymium  does  not  alter  in  appearance  when  illuminated 
under  glycerol  or  phenylhydrazine ;  it  becomes  bluish-grey  when 
warmed  with  the  latter,  owing  to  conversion  of  the  brown  to  the 
yellow  oxide  of  praseodymium.  When  exposed  to  sunlight  in  the 
presence  of  glycerol,  benzaldehyde  or  tartaric  acid  dissolved  in 
alcohol,  bismuth  oxide  becomes  grey  and  ultimately  dark  black. 
Reduction  to  the  lower  oxide  and,  possibly,  to  the  metal  takes 
place.  In  similar  circumstances,  antimony  trioxide  is  also 
photosensitive.  H.  W. 

Concentration  of  the  Erbium  Earths.  Paul  H.  M.-P. 
Brinton*  and  C.  James  (J.  Amer.  Ghem.  Soc .,  1921,  43,  1397 — 
1401). — Four  methods  for  the  concentration  of  the  less  basic  of 
the  rare  earths  have  been  investigated;  the  methods  examined 
are  :  (1)  formation  of  basic  nitrates,  (2)  crystallisation  of  chlorides 
from  1  ;  1 -hydrochloric  acid,  (3)  formation  of  basic  chlorides,  and 
(4)  formation  of  basic  thiosulphates.  The  authors  highly  recom¬ 
mend  the  first  method  for  the  separation  of  erbium,  holmium, 
dysprosium,  and  the  less  basic  earths  from  yttrium,  and  the  second 
method  for  the  separation  of  holmium  and  dysprosium  from 
yttrium.  The  basic  nitrate  formation  was  carried  out  with  (a)  a 
solution  of  yttrium  nitrate  containing  a  little  erbium,  and  (b) 
a  yttrium-erbium-holmium  mixture.  In  the  former  case,  the 
solution  was  boiled  and  treated  with  a  fairly  concentrated  solution 
of  sodium  hydroxide  and  thoroughly  boiled.  The  yttrium 
hydroxide  which  first  precipitated  soon  dissolved.  The  addition 
of  sodium  hydroxide  was  continued  until  minute  crystals  of  the 
basic  nitrate  were  observed  swirling  through  the  liquid.  The 
whole  was  then  set  aside  to  cool,  when  a  mass  of  needle -like  crystals 
of  the  basic  nitrate  was  obtained.  These  were  collected,  dis¬ 
solved  in  the  least  amount  of  nitric  acid,  and  treated  with  sodium 
hydroxide  solution  as  before.  The  basic  nitrate  crystals  from 
this  when  dissolved  in  nitric  acid  gave  a  rose-red  solution  which 
exhibited  intense  absorption  bands  of  erbium,  thus  showing  that 
the  erbium  was  rapidly  collecting  in  this  fraction.  The  original 
filtrate  was  treated  several  times  with  sodium  hydroxide,  and 
although  the  concentration  of  nitrates  was  kept  high  the  erbium 
absorption  bands  soon  began  to  fade.  The  results  obtained  with 
the  second  mixture  were  equally  good.  The  crystallisation  of 
the  chlorides  was  effected  with  a  solution  containing  yttrium, 
holmium,  and  dysprosium.  The  solution  in  hydrochloric  acid 
was  boiled  down  until  acid  of  constant  boiling  point  was  obtained. 
The  solution  was  then  evaporated  until  a  scum  appeared  on  the 
surface,  when  it  was  set  aside  for  fifteen  to  twenty  hours.  The 
crystals  were  separated  by  decantation  and  the  crystallisation 
proceeded  with;  by  the  time  the  tail  fraction  had  become  No.  9 
and  the  head  fraction  No.  4  owing  to  the  combination  of  small 
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head  fractions,  it  was  found  that  the  atomic  weights  had  become 
92-5  and  124*0  respectively.  After  four  further  fractionations  the 
atomic  weight  of  the  tail  fraction  No.  12  was  91*5  whilst  that  of 
the  head  fraction  No.  4  was  133*70.  The  order  of  separation  in 
order  of  decreasing  solubility  of  the  chlorides  is  erbium,  yttrium, 
holmium,  dysprosium.  J.  F.  S. 

Disglomeration  and  Formation  of  the  Autogenous  Lead 
Tree.  A.  Thiel  (Ber.,  1921,  54,  [B],  2755—2758;  cf.  A.,  1920, 
ii,  622). — Disglomeration,  which  has  been  observed  previously  in 
the  cases  of  lead  and  copper,  is  also  exhibited  by  tin  when  the 
latter  is  preserved  for  some  time  under  stannous  chloride  solution 
in  a  loosely  stoppered  bottle. 

Large  uniform  crystals  of  lead  become  strongly  corroded  when 
preserved  for  some  weeks  beneath  Heller’s  solution;  a  consider¬ 
able  quantity  of  lead  powder  is  formed  but,  as  expected,  there  is 
no  evidence  of  disglomeration,  that  is,  formation  of  deep  fissures 
at  the  boundaries  of  the  crystallites.  Unexpectedly  in  the  light 
of  the  previous  theory,  the  large  crystallites  readily  exhibit  the 
formation  of  the  lead  tree  when  preserved  beneath  a  solution  of 
lead  nitrate  acidified  with  nitric  acid.  The  phenomenon  is  observed 
only  after  the  formation  of  a  white  skin  of  basic  salt  on  the  metal 
and  is  explained  in  the  following  manner.  The  presence  of  the 
skin  inhibits  the  contact  of  dissolved  lead  salt  and  metal  by  con¬ 
vection  and  greatly  impedes  the  diffusion  of  the  lead  ion.  Beneath 
the  skin,  therefore,  the  solution  soon  contains  practically  only 
lead  nitrate  and  is  poor  in  lead  ions,  whereas  the  external  solution 
still  contains  lead  nitrate  and  therefore  has  a  much  higher  lead 
ion  concentration.  The  possibility  of  the  formation  of  a  short- 
circuited  concentration  cell  is  thus  provided.  H.  W. 

The  Chemical  Behaviour  of  Crystallised  Binary  Com¬ 
pounds  with  one  Component  Nobler  than  Hiydrogen.  G. 

Tammann  (Z.  anorg.  Chem.y  1921,  118,  93 — 104). — The  author 
draws  a  comparison  between  metallic  mixed  crystal  series  and 
binary  compounds.  In  the  former  case,  the  members  of  a  mixed 
crystal  series  behave  chemically  and  electrically  in  a  similar 
manner  to  one  or  other  component,  according  to  the  proportion 
of  each  present,  with  sharply  defined  limits  at  molecular  fractions 
which  are  generally  a  simple  multiple  of  1/8.  This  behaviour  is 
correlated  with  the  lattice  structure  of  the  mixed  crystals,  and 
may  be  expected  also  in  crystallised  binary  compounds  which 
have  a  similar  lattice  structure,  the  difference  being  that  in  the 
latter  case  the  proportions  of  the  two  kinds  of  atom  are  fixed. 
It  is  to  be  expected  that  binary  compounds  will  show  similarity 
chemically  or  electrically  to  one  or  other  component,  and  when 
two  or  more  compounds  of  the  two  elements  are  formed,  some 
will  resemble  one  component  and  some  the  other.  As  an  example 
confirming  this  view,  the  compounds  of  lead  and  palladium  are 
cited.  In  this  series  the  compounds  Pb2Pd,  PbPd,  PbPd2,  and 
PbPd3  have  been  identified.  In  a  solution  of  lead  nitrate  against 
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lead  these  all  give  a  potential  equal  to  that  of  palladium,  but  as 
soon  as  any  free  lead  is  present  the  potential  drops  to  zero. 
Chemically,  all  the  palladium-lead  compounds  are  as  resistant 
as  palladium.  Binary  compounds  can  be  conveniently  classed  as 
resistant  or  non-resistant,  the  former  showing  the  properties  of 
the  nobler,  the  latter  those  of  the  baser  component. 

The  above  principles  are  applied  to  the  discussion  of  a  large 
number  of  binary  compounds,  principally  metallic,  such  as  those 
present  in  alloys  of  gold,  silver,  copper,  and  platinum,  besides 
sulphides,  silicides,  and  carbides,  and  it  is  shown  that  the  com¬ 
pounds  can  be  classified  as  resistant  or  non-resistant.  The  more 
base  the  inactive  component  is,  the  greater  is  the  number  of  atoms 
of  the  nobler  component  necessary  to  protect  it.  In  general,  a 
smaller  number  of  gold  than  of  silver  atoms  are  needed  to  protect 
a  given  atom  of  a  baser  metal.  These  considerations  apply  to 
compounds  in  which  one  component  is  nobler  than  hydrogen. 
When  both  are  less  noble  than  hydrogen,  the  classification  into 
resistant  and  non-resistant  does  not  apply,  since  both  constituents 
and  their  compounds  decompose  water.  Apart  from  compounds 
of  this  type,  it  is  possible,  in  a  series  of  binary  crystallised  con¬ 
glomerates,  to  determine  from  a  few  measurements  of  their 
galvanic  potential  which  of  the  components  they  will  resemble 
in  their  chemical  character.  E.  H.  R. 

The  Chemical  and  Electrical  Behaviour  of  some  Series 
of  Alloys.  Wilhelm  Jenge  (Z.  anorg.  Chem .,  1921,  118,  105 — 
122). — With  a  view  to  test  the  theory  put  forward  by  Tammann 
(preceding  abstract)  that  crystallised  binary  compounds,  when  no 
diffusion  of  the  atoms  is  possible,  may  be  expected  to  behave 
chemically  and  electrically  as  one  or  other  of  the  constituent 
elements  a  number  of  series  of  alloys,  in  which  binary  compounds 
are  formed,  were  examined.  The  alloys  were  used  as  anodes 
and  subjected  to  the  action  of  halogen,  sulphate,  or  nitrate  ions, 
and  were  tested  against  acids  and  alkalis.  In  the  cobalt-silicon 
series,  in  which  the  compounds  formed  are  Co2Si,  Co3Si2,  CoSi, 
CoSi2,  CoSi3,  those  having  less  than  32%  of  silicon  were  readily 
attacked  by  acidic  ions,  but  those  with  higher  silicon  content  were 
resistant.  That  is  to  say,  CoSi  and  the  higher  silicides  behave 
as  silicon,  the  other  compounds  as  cobalt.  Towards  cold  acids, 
the  same  compounds  were  respectively  resistant  and  non-resistant 
and  towards  cold  alkalis  all  were  resistant  except  CoSi3,  the 
behaviour  of  which  resembled  that  of  silicon.  No  sharp  demarca¬ 
tion  of  properties  was  found  in  the  behaviour  of  the  alloys  towards 
hot  acids  and  alkalis  because  the  cobalt  loses  its  passivity  and 
decomposes  water.  In  the  series  of  nickel-silicon  alloys  some¬ 
what  similar  results  were  obtained,  but  the  compound  NiSi, 
unlike  CoSi,  was  not  resistant  to  halogen  ions.  In  the  manganese- 
silicon  series  only  Mn2Si  was  non-resistant  to  acids  and  all,  that 
is,  Mn2Si,  MmrSiy,  and  MnSi  were  resistant  to  sodium  hydroxide. 

Alloys  of  antimony  with  cadmium  and  tin  and  of  bismuth  with 
thallium  were  also  examined.  The  compounds  Cd3Sb2  and  Zn3Sb2 
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have  the  potentials  of  cadmium  and  tin  respectively,  whilst  CdSb 
and  ZnSb  soon  approximate  to  the  hydrogen  potential.  The 
cadmium  alloys  precipitate  antimony  and  lead  from  solution,  and 
Zn3Sb2  precipitates  not  only  lead,  but  also  cadmium.  A  bismuth- 
thallium  alloy  with  the  composition  Bi5Tl3  gives  the  hydrogen 
potential,  but  after  etching  with  hydrochloric  acid,  the  bismuth 
potential,  indicating  that  the  surface  thallium  atoms  have  been 
removed,  leaving  only  bismuth  exposed. 

Of  the  lead-thallium  alloys,  those  with  over  0*49  mol.  of  lead 
show  the  lead  potential,  those  with  0  to  0*475  mol.  of  lead  show 
the  thallium  potential. 

Great  difficulty  was  experienced  in  measuring  the  potentials  of 
the  alloys  of  magnesium  with  copper,  lead,  cadmium,  and  tin, 
but  it  appears  that  at  the  moment  of  contact  with  the  electrolyte 
they  have  the  magnesium  potential,  which,  however,  rapidly  falls. 

E.  H.  R. 


Physical  Chemistry  of  the  Oxides  of  Lead.  II.  The 
Supposed  Enantiotropy  of  Lead  Monoxide.  Samuel  Glas- 
stone  (T.,  1921,  119,  1914—1927). 


Binary  Systems  of  the  Sulphates,  Chromates,  Molybdates, 
and  Tungstates  of  Lead.  F.  M.  Jaeger  and  H.  C.  Germs 
(Z.  anorg.  Chem .,  1921,  119,  145 — -173). — The  paper  comprises  an 
account  of  thermal  investigations  of  the  binary  systems  of  PbO 
with  S03,  Cr03,  Mo03,  and  W03  respectively,  and  of  the  different 
systems  formed  by  pairs  of  the  compounds  PbS04,  PbCr04, 
PbMo04,  and  PbW04.  By  an  optical  method  the  transition  tem¬ 
perature  of  PbO  from  the  red,  tetragonal,  low  temperature  form  to 
the  yellow,  rhombic,  high  temperature  modification  was  found  to  be 
587°.  The  melting  point  of  pure  lead  oxide  is  879°.  The  following 
melting  points  were  also  freshly  determined,  and  differ  slightly  from 
accepted  values  :  chromium  trioxide,  198°;  molybdenum  trioxide, 
795°;  tungsten  trioxide,  1473°.  The  examination  of  the  binary 
systems  formed  by  lead  monoxide  with  the  acid  anhydrides  was 
limited  in  each  case  to  the  partial  system  PbO-PbM'"04.  In  the 
system  PbO-PbS04,  the  existence  of  the  following  compounds  was 
recognised  :  Pb4S07,  Pb3S06,  Pb2S05,  PbS04.  The  first  has  no 
real  melting  point,  but  decomposes  at  897°,  forming  Pb3S06,  m.  p. 
961°,  which  has  a  transition  point  at  450°.  Pb2S05  (lanarkite) 
has  m.  p.  977°.  PbS04  decomposes  markedly  at  1135°  and  its  m.  p. 
is  estimated  by  extrapolation  to  be  1170°.  The  transition  point 
of  PbS04  from  the  0  to  the  low  temperature  a  form  is  864±1°. 
Three  eutectics  are  formed  at  89  mols.  %  PbO  and  835°,  60  mols.  % 
PbO  and  950°,  and  34  mols.  %  PbO  and  960°. 

In  the  system  PbO-PbCr04,  the  compounds  Pb5CrOg, 
Pb7Cr2013,  Pb2Cr05,  and  PbCr04  were  recognised.  The  first  has 
no  real  melting  point  and  exists  only  below  815°.  Pb7Cr2013, 

m.  p.  854°,  has  a  reversible  transition  point  at  744°,  and  forms 
with  Pb2Cr05,  m.  p.  920°,  a  eutectic  at  68  mols.  %  PbO  and  841°. 
Lead  chromate,  PbCr04,  is  found  to  be  trimorphous;  the  a-form 
vol.  cxxn.  ii.  3 
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is  stable  below  707° ;  the  (3 -form  between  707°  and  783°,  and  the 
y-form  above  783°,  melting  at  about  844°  with  evolution  of  oxygen. 
The  heat  effect  of  the  change  a  “  p  is  small  and  is  sharper  in 
binary  mixtures  with  lead  oxide  than  in  the  pure  substance.  The 
eutectic  between  PbCr04  and  Pb2Cr05  occurs  at  820°,  but  this 
part  of  the  equilibrium  diagram  could  not  be  determined  accurately 
on  account  of  decomposition. 

The  system  PbO-PbMo04  shows  only  two  compounds,  Pb2Mo05, 
m.  p.  951°,  and  PbMo04,  m.  p.  1065°.  There  are  two  eutectics, 
at  87'5  mols.  %  PbO,  762°,  and  at  40  mols.  %  PbO,  933°.  The 
tungstates  correspond  with  the  molybdates,  Pb2W05,  m.  p.  899°, 
and  PbW04,  m.  p.  1123°,  with  a  transition  point  at  877°. 

The  equilibrium  diagram  for  the  system  PbCr04-PbS04  is 
largely  conjectural  owing  to  the  considerable  amount  of  deconrpo- 
sition  occurring  at  higher  temperatures.  There  is  a  gap  in  the 
mixed  crystal  series  between  about  40%  and  30%  PbCr04.  The 
mixed  crystals  have  transition  points  at  934°,  874°,  and  748°. 
In  the  PbS04-PbMo04  system  mixed  crystals  are  formed  con¬ 
taining  up  to  6  mols.  %  sulphate  or  2  mols.  %  molybdate.  There 
is  a  eutectic  at  57  mols.  %  molybdate  and  962°.  At  879°,  the 
mixed  crystals  have  a  transition  point.  In  the  PbS04-PbW04 
system  the  mixed  crystals  of  the  (3- type  separating  at  the  eutectic 
temperature  contain  respectively  37  mols.  %  sulphate  and  7  mols.  % 
tungstate.  The  eutectic  is  at  51  mols.  %  tungstate  and  995°. 
At  875°  occurs  the  p  ^  a -sulphate  transformation  and  at  859° 
the  corresponding  tungstate  change.  The  PbCr04-PbMo04 
diagram  is  largely  hypothetical.  The  composition  of  the  limiting 
mixed  crystals  on  the  molybdate  side  is  48  mols.  %  PbCr04  at 
838°,  the  eutectic  temperature.  Transitions  occur  at  799°  of 
y  ->  p -chromate  mixed  crystals,  and  at  697°  p  a.  In  the 
PbCr04-PbW04  system  the  eutectic  temperature  is  837°  and  the 
limiting  mixed  crystals  on  the  tungstate  side  contain  41  mols.  % 
PbCr04.  Lead  molybdate  and  lead  tungstate  form  an  isodimor- 
phous  mixed  crystal  series  with  a  transition  temperature  at  1082°. 
A  mixture  containing  75  mols.  %  PbMo04  is  in  equilibrium  at 
this  temperature  with  both  kinds  of  mixed  crystal.  E.  H.  R. 

Photochemistry  of  Thallous  Chloride.  II.  Carl  Renz 
(Helv.  Ghim.  Acta ,  1921,  4,  950 — 960). — A  continuation  of  previous 
work  (A.,  1920,  ii,  71).  Thoroughly  illuminated,  blackish-brown, 
thallous  chloride,  in  consequence  of  photolysis,  contains  as  primary 
product  more  or  less  grey  to  slate-grey  photothallous  chlorides 
in  addition  to  yellow  intermediate  thallous-thallic  chlorides  formed 
in  accordance  with  the  scheme  :  6T1C1+ Light = photochloride + 

T1C13,3T1C1.  Thallic  hydroxide,  formed  by  subsidiary  actions,  is 
also  present.  These  phases  characterise  the  photo-processes  in 
those  cases  in  which  the  change  of  colour  extends  over  the  scale, 
greyish-brown,  dark  greyish- brown,  blackish-brown,  and  hence 
occur  when  thallous  chloride  is  illuminated  in  the  dry  condition, 
under  water,  and  in  the  presence  of  solutions  of  many  neutral 
salts.  In  the  presence  of  reducing  agents  or  of  organic  hydroxy- 
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acids,  the  action  of  light  on  thallous  chloride  only  leads  to  the 
production  of  the  photochloride.  The  formation  of  thallous^ 
thallic  chlorides  is  not  observed  in  the  presence  of  alkalis  or  alkali 
carbonates,  which  decompose  these  compounds  immediately. 
The  production  of  photothallous  chlorides  and  of  thallic  hydroxide 
does  not  occur  in  the  presence  of  hydrochloric  acid,  even  without 
the  addition  of  organic  substances. 

Photothallous  chloride  can  be  prepared  by  purely  chemical 
methods  if  ferrous  sulphate  is  added  to  a  boiling,  saturated  aqueous 
solution  of  thallous  chloride  and  the  mixture  is  treated  with  an 
excess  of  ammonia.  The  black  precipitate  of  photothallous 
chloride  and  iron  hydroxides  is  allowed  to  settle,  and  is  subse 
quently  washed  with  hydrochloric  acid  until  the  iron  compounds 
are  dissolved;  the  slate-grey  photothallous  chloride  so  obtained 
behaves  in  exactly  the  same  manner  as  the  photo  synthetic  product. 

H.  W. 

Ammoniates  of  Cupro-  and  Thallo-haloids.  Wilhelm 
Biltz  and  Wilhelm  Stollenwerk  (Z.  anorg.  Chem .,  1921,  119, 
97 — 114). — The  formation  and  vapour  pressures  at  different 
temperatures  of  ammoniates  of  cuprous  and  thallous  chloride, 
bromide,  and  iodide  were  investigated,  using  apparatus  similar 
to  that  employed  in  experiments  on  the  ammoniates  of  silver 
haloids  (A.,  1921,  ii,  201).  When  saturated  with  ammonia  gas, 
cuprous  chloride  first  shrinks  to  a  yellow  mass,  then  swells  and 
becomes  greyish -white.  Saturation  at  —70°  to  — 30°  requires  at 
least  a  day.  When  the  excess  of  ammonia  is  allowed  to  evaporate 
at  room  temperature  and  atmospheric  pressure,  cuprous  chloride 
triammoniate  remains.  In  damp  air,  it  quickly  turns  green. 
The  pressure  isotherms  also  indicate  the  existence  of  a  sesqui- 
ammoniate  and  a  monammoniate.  Cuprous  bromide  behaves 
similarly,  forming  a  white  triammoniate,  a  sesquiammoniate,  and 
a  monammoniate.  Cuprous  iodide  absorbs  ammonia  quickly  at 
room  temperature.  It  forms  four  compounds,  containing  re¬ 
spectively  3,  2,  1,  and  \  mol.  of  ammonia.  In  the  following  table 
are  given  the  heats  of  formation  Q  in  Cals,  and  the  temperatures 
in  absolute  degrees  at  which  the  dissociation  pressures  of  all  these 
compounds  are  equal  to  100  mm. 

3NH3.  2NH3.  1JNH8.  1NH3.  JNH3. 

CuCl  9*48;  283°  —  12-61;  326°  16-73;  417-5°  — 

CuBr  9*50;  283°  —  13-15;  339°  14-64;  369-0°  — 

Cul  10-37;  286-5°  11-30;  298°  —  14-70;  371-0°  15-22;  390° 

Thallous  haloids  do  not  absorb  ammonia  at  the  ordinary  tem¬ 
perature,  but  in  liquid  ammonia  they  all  form  triammoniates. 
The  vapour  pressures  are  all  very  close  to  those  of  ammonia  itself. 
The  triammoniates  are  soluble  to  a  certain  extent  in  liquid  ammonia, 
the  solubility  increasing  with  rising  temperature  and  with  the 
atomic  weight  of  the  halogen.  The  heat  of  formation  is  about 
7*1  Cal.  for  the  ammonia  compound  of  each  of  the  three  haloids. 
No  lower  ammoniates  are  formed.  E.  H.  R. 
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The  Action  of  Molten  Alkali  Chlorides  on  Copper  Oxide. 

J.  Arvid  Hedvall  and  Gunnar  Booberg  (Z.  anorg.  Chern .,  1921, 
119,  213— 216).— It  was  shown  in  a  former  paper  (Hedvall  and 
Heuberger,  A.,  1921,  ii,  508)  that  potassium  chloride  could  not  be 
used  as  a  flux  in  the  fusion  of  cupric  oxide  with  aluminium  oxide 
on  account  of  a  reaction  taking  place  between  the  potassium 
chloride  and  copper  aluminate.  It  is  now  shown  that  when  copper 
oxide  is  heated  with  potassium  chloride,  cuprous  oxide  is  formed 
and  oxygen  evolved.  This  is  best  demonstrated  by  adding  cupric 
oxide  in  small  quantities  to  a  mixture  of  potassium  and  sodium 
chlorides  at  1000°  and  continuing  the  heating  for  one  and  a  half 
hours.  At  the  same  time,  a  basic  cupric  chloride  is  formed  which, 
by  prolonged  heating  with  sodium  or  potassium  chloride  solution, 
is  obtained  as  the  compound  3Cu0,CuC12,4H20.  E.  H.  R. 

Phenomena  of  Diffusion  in  Metals  in  the  Solid  State  and 
Cementation  of  Non-ferrous  Metals.  I.  Cementation  of 
Copper  by  means  of  Ferro-manganese.  G.  Sirovich  and 
A.  Cartoceti  ( Gazzetta ,  1921,  51,  ii,  245 — 261). — A  bar  of  copper 
was  arranged  centrally  in  a  porcelain  tube  glazed  internally  and  the 
tube  then  packed  with  ferro-manganese  containing  5%  of  wood 
charcoal,  both  these  materials  being  capable  of  passing  through  a 
sieve  with  64  meshes  per  sq.  cm.  and  of  being  retained  by  one  of 
324  meshes  per  sq.  cm.  The  tube  was  closed  by  means  of  rubber 
stoppers  luted  with  sodium  silicate,  one  of  the  stoppers  having  two 
holes  to  admit  a  thermo-couple  for  measuring  the  temperature 
and  a  glass  tube  bent  at  right  angles  and  with  its  end  dipping  into 
mercury.  After  the  tube  had  been  heated  for  some  hours  at  900° 
in  a  Heraeus  furnace,  considerable  proportions  of  the  manganese 
were  found  to  have  penetrated  the  copper  (ef.  J .  Soc.  Chem.  Ind ., 
1922,  17a).  T.  H.  P. 

Tervalent  Copper.  G.  Scagliarini  and  G.  Torelli  ( Gazzetta , 
1921,  51,  ii,  225—228). — Contrary  to  Moser’s  statement  (A.,  1907, 
ii,  549),  the  action  of  potassium  persulphate  on  cupric  hydroxide 
in  presence  of  barium  hydroxide  at  temperatures  obtained  by 
cooling  with  ice  and  salt  results  in  various  changes  in  the  colour 
of  the  solution  and  in  the  deposition  of  a  tenuous  amaranth -red 
precipitate,  which  may  be  purified  by  repeated  washing  with  ice- 
water  by  decantation.  The  compound  thus  obtained  yields  oxygen 
when  treated  with  sulphuric  acid,  oxidises  hydrochloric  acid  with 
liberation  of  chlorine,  oxidises  ammonia  in  the  cold  with  production 
of  nitrogen,  nitrous  acid,  and  traces  of  nitric  acid,  decolorises  per¬ 
manganate,  and  decomposes  potassium  iodide  with  liberation  of 
iodine  in  quantity  greater  than  that  corresponding  with  the  pro¬ 
portion  of  copper  present.  Since  it  does  not  yield  hydrogen  peroxide 
when  treated  with  dilute  acid,  the  compound  lacks  the  grouping 
characteristic  of  peroxides  and  is  thus  different  from  the  orange- 
yellow  copper  peroxide  obtained  by  means  of  hydrogen  peroxide. 
The  ratio  between  the  percentages  of  copper  and  active  oxygen 
present  is  in  agreement  with  the  formula  Cu203.  T.  H.  P. 
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Production  of  Single  Crystals  of  Aluminium  and  their  Ten¬ 
sile  Properties.  H.  C.  H.  Carpenter  and  Constance  F.  Elam 
(Proc.  Roy.  Soc.,  1921,  [A],  100,  329—353;  cf.  A.,  1921,  ii,  641).— 
A  continuation  of  work  previously  published  (loc.  cit.)  on  the 
production  of  large  crystals  of  aluminium.  The  metal  used  in 
the  present  work  had  a  purity  of  99*6%,  the  impurity  being  0*19% 
silicon  and  0*14%  iron.  The  test-pieces  used  were  70  mm.  with 
a  parallel  portion  103  mm.  long,  26  mm.  broad,  and  3  mm.  thick, 
and  were  estimated  to  contain  1,687,000  small  crystals  in  the  parallel 
portion  (103  X  26  X  3  mm.).  The  authors  first  describe  the  treatment 
necessary  to  convert  the  whole  of  the  crystals  into  a  single  crystal. 
Three  separate  processes  are  shown  to  be  necessary :  (i)  the  aluminium 
strip  is  heated  at  550°  for  six  hours,  (ii)  the  strip  after  cooling  is 
subjected  to  a  stress  which  is  equivalent  to  378  kilos,  per  sq.  cm., 
and  gives  an  average  elongation  of  1*6%  on  76  mm.,  (iii)  the  test- 
piece  is  finally  placed  in  a  furnace  at  450°  and  the  temperature 
raised  15 — 20°  per  day  up  to  550°  and  then  for  1  hour  at  600°. 
Applying  this  treatment  to  thirty- eight  test  pieces  showed  that 
nine  pieces  consisted  of  a  single  crystal,  fourteen  of  two  crystals, 
nine  of  three  crystals,  four  of  four  crystals,  and  two  of  six  crystals. 
The  tensile  strength  of  aluminium  strips  consisting  of  known  num¬ 
bers  of  crystals  has  been  determined.  It  is  shown  that  for  strips 
consisting  of  150  crystals  per  25  mm.  it  is  708 — 740  kilos,  per  sq.  cm., 
and  these  give  an  elongation  of  36 — 38%  on  76  mm.  The  tensile 
strength  of  strips  consisting  of  a  single  crystal  varies  between  598 
and  642  kilos,  per  sq.  cm.  and  these  strips  suffer  an  elongation  of 
34 — 86%  on  76  mm.  The  varying  tensile  strength  and  elongation 
was  accompanied  by  differences  in  the  type  of  stretching  and 
fracture.  Strips  consisting  of  two  crystals  have  a  tensile  strength 
of  441 — 550  kilos,  per  sq.  cm.  and  suffer  an  elongation  of  29 — 70% 
on  76  mm.,  whilst  strips  consisting  of  three  crystals  have  a  tensile 
strength  of  456 — 567  kilos,  per  sq.  cm.  and  suffer  an  elongation  of 
36 — 55%  on  76  mm.  A  further  series  of  experiments  on  the  pro¬ 
duction  of  single  crystals  in  bars  is  described.  J.  F.  S. 

The  Thermal  Treatment  of  certain  Complex  Aluminium 
Alloys.  Leon  Guillet  (Compt.  rend.,  1921,  173,  979 — 982). — 
In  order  to  determine  the  effect  of  each  constituent  on  the  behaviour 
of  duralumin  under  thermal  treatment  (cf.  ibid.,  1919,  169,  508), 
the  author  has  studied  alloys  of  aluminium  and  copper,  aluminium 
and  silicon,  aluminium,  silicon,  and  copper,  aluminium,  magnesium, 
and  silicon,  and  quaternary  alloys  containing  all  four  elements. 
Measurements  of  hardness  have  been  made  on  annealed  samples, 
and  on  samples  tempered  at  different  temperatures,  the  measure¬ 
ments  being  made  in  the  latter  case  immediately  after  tempering 
and  also  after  the  alloy  had  been  kept  for  forty -eight  hours  at  20°, 
From  the  results  of  these  measurements  and  from  micrographic 
examinations  of  the  alloys  it  is  shown  that  the  simultaneous  presence 
of  silicon,  magnesium,  and  copper  is  indispensable  to  obtain  the 
interesting  results  given  by  tempering  high  resistance  aluminium 
alloys.  W.  G. 
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Solubility  Limits  of  Carbon  in  Ternary  Steels.  I.  The 
System  Chromium-Iron-Carbon.  Karl  Daeves  ( Z .  anorg. 
Chem.,  1921,  118,  55 — 66). — Experiments  were  made  to  determine 
the  influence  of  chromium  on  the  solubility  of  carbon  in  iron  and 
to  determine  the  position  of  the  corresponding  solubility  line  in 
the  ternary  chromium-iron-carbon  diagram.  The  solubility  falls 
off  rapidly  at  first  as  the  chromium  content  increases,  then  more 
slowly,  the  general  form  of  the  curve  being  hyperbolic.  Points 
on  the  curve  were  determined  by  observing  what  chromium  content 
was  necessary,  with  a  given  carbon  content,  to  cause  the  appear¬ 
ance  of  a  eutectic  in  the  structure  of  the  metal.  To  make  the  hard 
alloys  workable,  for  the  preparation  of  polished  surfaces,  it  was 
necessary  to  heat  for  several  hours  at  800°,  just  below  the  Ac± 
point,  by  which  treatment  the  solid  solution  was  broken  up  and  the 
metal  softened.  Etching  was  accomplished  by  electrolysis  in 
ammonium  persulphate  solution.  In  eutectoid  alloys,  the  cementite 
is  practically  unattacked  by  hot  sodium  picrate  solution.  Cold 
alkaline  potassium  ferricyanide  turns  the  hard  constituent  of  the 
eutectic  brown  to  yellow,  leaving  the  mixed  crystals  untouched. 
The  solubility  curve  explains  many  of  the  known  properties  of 
chromium  steels.  The  melting  point  of  steel  and  the  arrest  points 
are  little  affected  by  chromium  up  to  10%.  [Cf.  J.  Soc .  Chem. 
Ind.,  1922,  16a.]  E.  H.  R. 

Solubility  Limits  of  Carbon  in  Ternary  Steels.  II.  The 
System  Tungsten-Iron-Carbon.  Karl  Daeves  (Z.  anorg. 
Chem .,  1921,  118,  67 — 74). — The  effect  of  tungsten  on  the  solu¬ 
bility  of  carbon  in  iron  was  studied  in  the  same  way  as  that  of 
chromium  (preceding  abstract),  and  a  solubility  curve  of  similar 
form  was  obtained,  separating  eutectic  from  non-eutectic  steels  in 
the  ternary  diagram.  Sudden  changes  in  the  physical  properties 
of  tungsten  steels  are  correlated  with  changes  of  composition 
involving  the  passage  from  one  side  to  the  other  of  this  limiting 
curve.  The  appearance  of  so-called  double  carbides  of  iron  and 
chromium  or  of  iron  and  tungsten,  observed  by  different  workers, 
is  attributed  to  the  same  cause.  Small  amounts  of  tungsten  in 
steel  raise  the  melting  point,  but  larger  amounts  depress  it. 

E.  H.  R. 

The  Colour  of  Iron  Alum.  Jane  Bonnell  and  Edgar 
Philip  Perman  (T.,  1921,  119,  1994 — 1997). 

Complex  Selenates.  Julius  Meyer  (Z.  anorg.  Chem.,  1921, 
118,  1 — 47). — A  large  number  of  new  complex  selenates  and 
incidentally  some  simpler  compounds  which  have  not  hitherto 
been  described,  were  prepared  for  comparison  with  the  corre¬ 
sponding  sulphates.  The  new  selenates  described  belong  to  the 
chromi-  and  cobalti-series,  and  show  the  closest  resemblance  to 
the  sulphates,  differing  from  these  occasionally  only  in  their  water 
of  crystallisation.  On  account  of  the  ease  with  which  selenic  acid 
is  reduced,  difficulties  were  at  times  encountered  in  the  preparation 
of  certain  of  the  compounds. 
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[With  Leonhard  Speich.] — Chromiselenates.  Violet  chromic 
selenate,  [Cr(H20)6]2(Se04)3,3(or  4)H20,  forms  a  crystalline  powder, 
readily  soluble  in  water,  from  which  it  is  precipitated  by  alcohol 
or  acetic  acid.  Its  aqueous  solution  dissolves  chromic  hydroxide 
with  formation  of  green  basic  salts.  When  the  violet  salt  is  heated 
in  solution  or  in  the  solid  state  at  90°  it  changes  irreversibly  into  a 
green  chromiselenate.  The  green  salt  prepared  in  the  solid  state 
has  the  composition  Cr2(Se04)3,10H20  and  dissolves  very  slowly 
in  water,  probably  only  after  addition  of  water.  The  green 
salt  may  have  a  constitution  of  the  type  [Cr(Se04)(H20)5]2Se04. 
When  a  solution  of  the  violet  salt  is  boiled  for  some  time,  a  green 
compound  is  formed  which  is  precipitated  by  alcohol  as  a  green 
oil  and  dries  to  an  amorphous,  green  solid.  It  is  very  soluble  in 
water  and  gives  no  precipitate  with  barium  salts  or  with  ammonia. 
It  is  probably  a  triselenatochromic  acid,  [Cr(Se04)3]H3. 

Chloropentaquochromiselenate ,  [CrCl(H20)5]Se04,3H20,  was  pre¬ 
pared  from  chloropentaquochromichloride  and  sodium  selenate ;  it 
forms  a  bright  green  powder  very  soluble  in  water  and  alcohol. 
Attempts  to  obtain  other  chloro-selenates,  corresponding  with 
known  chloro-sulphates,  were  not  successful. 

Dichlorotetraquochromihexaquochromiselenate, 

[CrCl2(H20)4](Se04)2[Cr(H20)6], 

forms  a  green,  crystalline  powder,  readily  soluble  in  water,  slightly 
so  in  alcohol.  An  attempt  to  prepare  a  corresponding  double 
chromi-aluminium  selenate  failed,  although  sulphates  of  the  type 
[0rCl2(H2O)4](SO4)2[M(H2O)6],  where  M=Cr,  Fe,  Al,  or  V,  were 
prepared  by  Werner  and  Huber  (A.,  1906,  ii,  170). 

Hexamminechromiselenate ,  [Cr(NH3)6]3(Se04)3,  was  prepared  from 
the  corresponding  nitrate  and  selenic  acid.  It  is  precipitated  from 
aqueous  solution  by  alcohol  as  a  heavy,  yellow,  finely  crystalline 
powder.  The  salt  is  amorphous  whilst  the  corresponding  sulphate 
has  5H20. 

Chloropentamminechromiselenate ,  [CrCl(NH3)5]Se04,  was  pre¬ 

pared  from  purpureochromichloride  and  silver  selenate.  It  forms 
a  heavy,  red,  amorphous  powder  sparingly  soluble  in  water.  The 
corresponding  sulphate  is  much  more  soluble,  and  crystallises 
with  2H20. 

Hexacarbamidechromiselenate,  [Cr(NH2*C0*NH2)6]2(Se04)3,  pre¬ 
pared  from  hexaearbamidechromichloride  and  silver  selenate,  was 
obtained  as  a  bright  green,  finely  crystalline  powder,  moderately 
soluble  in  water,  from  which  alcohol  precipitates  it. 

Trieihylenediaminechromiselenate ,  [Cr  en3]2(Se04)3,  from  the  corre¬ 
sponding  chloride  and  silver  selenate,  is  a  reddish -yellow,  heavy, 
crystalline  powder,  soluble  in  water  and  precipitated  by  alcohol. 
When  the  dry  salt  is  heated  at  100°,  the  colour  changes  to  reddish- 
violet. 

Aluminium  selenate,  which  has  not  before  been  described,  forms 
a  white,  crystalline  powder,  easily  soluble  in  water  and  precipitated 
by  alcohol.  It  appears  to  contain  less  than  18HaO,  but  the  analysis 
did  not  distinguish  between  15  and  17H20. 

[With  Hanns  Moldenhauer.] — Complex  cobaltiselenates.  The 
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complex  cobaltiselenates  prepared  were  confined  to  those  containing 
only  one  cobalt  complex  and  to  those  with  6,  5,  or  4  molecules  of 
ammonia  or  4  molecules  of  pyridine. 

Hexammine(luteo)cobaltiselenate,  [Co(NH3)6]2(Se04)3,5H20,  corre¬ 
sponds  in  every  respect  with  luteocobaltisulphate. 

Aquopentamminecobaltiselenate,  [Co(H20)(NH3)5]2(Se04)3,3H20, 
was  prepared  both  from  the  corresponding  cobaltichloride  and  from 
selenatopentamminecobaltiselenate.  The  salt  is  similar  in  physical 
and  chemical  properties  to  roseocobaltisulphate. 

Diaquotetramminecobaltiselenate,  [Co(H20)2(NH3)4]2(Se04)3,3H20, 
was  prepared  from  carbonatotetramminecobaltiselenate  and  selenic 
acid.  It  dissolves  in  water  to  a  deep  red  solution  from  which 
alcohol  precipitates  it  as  a  bright  red,  crystalline  powder.  It  loses 
its  water  of  crystallisation  on  exposure  to  air. 

Chloropentamminecobaltiselenate,  [CoCl(NH3)5]Se04,  was  prepared 
from  purpureocobaltichloride  and  silver  selenate;  it  corresponds 
in  its  properties  with  purpureocobaltisulphate. 

Chloroaquotetramminecobaltichloride  selenate , 
{[CoCl(H20)(NH3)4]Cl}2Se04j 

was  obtained  when  dichlorotetrammincobaltichloride  was  treated 
with  silver  selenate,  through  hydration  of  one  of  the  nuclear  chlorine 
atoms.  It  forms  a  violet,  crystalline  powder,  giving  a  violet 
aqueous  solution. 

Nitropentamminecobaltiselenate ,  [Co(N02)(NH3)5]Se04,  from  the 
corresponding  chloride  and  silver  selenate,  forms  bright  yellow, 
microscopic  crystals,  giving  a  yellowish-brown,  aqueous  solution. 
It  forms  a  periodide,  as  does  the  corresponding  sulphate. 

Sulphatopentamminecobaltiselenate ,  [Co(S04)(NH3)5]2Se04,2H20, 
was  prepared  from  the  corresponding  sulphato- bromide  and  silver 
selenate.  It  is  precipitated  from  aqueous  solution  by  alcohol  in 
rose-coloured  leaflets  consisting  of  microscopic,  rhombic  tablets. 
The  corresponding  sulphatosulphate  contains  only  1H20. 

Acid  selenatopentamminecobaltiselenate, 

[Co(Se04)(NH3)5]Se04H,2H20, 

was  prepared  by  treating  chloropentamminecobaltichloride  with 
concentrated  selenic  acid.  From  the  diluted  solution  the  acid 
salt  crystallised  in  reddish- violet  crystal  aggregates.  It  closely 
resembles  the  sulphato -sulphate  and  forms  the  starting  material 
for  the  preparation  of  a  series  of  selenatopentamminecobalti-salts 
including  several  of  the  following. 

Normal  selenatopentamminecobaltiselenate, 

[Co(Se04)(NH3)5]2(Se04),H20, 

was  obtained  by  treating  the  above  acid  selenate  with  alcohol; 
it  has  a  brighter  red  colour  than  the  acid  salt. 

Selenatopentamminecobaltisulphate,  [Co(Se04)(NH3)5]2S04,H20? 
was  obtained  from  the  selenato- bromide  and  silver  selenate.  It  is 
precipitated  by  alcohol  from  aqueous  solution  in  bright  red,  lustrous 
tablets.  This  salt  is  metameric  with  the  above  sulphatopent- 
amminecobaltiselenate,  but  the  two  are  not  isomorphous,  as  the 
latter  crystallises  with  2H20. 

SelenaSopentamminecobaltinitrate ,  [Co(Se04)(NH3)5]N03,  was  pre- 
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pared  from  the  above  acid  selenate  and  ammonium  nitrate.  It 
separates  in  well-formed,  bright  red,  sparingly  soluble  crystals. 

Selenatopentamminecobaltibromide ,  [Co(Se04)(NH3)5]Br,  was  pre- 
2>ared  from  the  above  acid  selenate  and  hydrobromic  acid.  It  is 
thrown  down  by  alcohol  from  aqueous  solution  as  a  bluish -red 
precipitate. 

Selenatopentamminecobaltihexachloroplatinate , 

[Co(Se04)(NH3)5]2PtCl6,2H20, 

forms  lustrous,  orange-red  tablets,  sparingly  soluble  in  water. 

In  the  tetramminecobalti-series  only  carbonic  acid  of  the  bi¬ 
valent  acids  could  be  introduced  into  the  complex.  With  two 
univalent  acid  radicles,  stereoisomerism  becomes  possible,  and  it 
was  found  possible  to  prepare  the  1:2-  and  1  :  6-dinitrotetrammine- 
cobaltiselenates. 

Carbonatotetramminecobaltis elenates,  [Co(C03)(NH3)4]2Se04,3H20, 
is  similar  to  the  corresponding  sulphate,  crystallising  in  dark  red 
leaflets  which  lose  their  water  of  crystallisation  on  exposure  to  air. 

Acid  dichlorotetramminecobaltiselenate ,  [CoCl2(NH3)4]Se04H,  crys¬ 
tallises  in  dark  green,  well-formed  needles  but  is  unstable  and 
readily  changes  to  the  chloroaquotetrammine  salt  described  above. 

Acid  dicMorotetrapyridinecobaltiselenate ,  [CoCl2Py4]Se04H,2H20, 
is  more  stable  than  the  dichlorotetrammine  salt ;  it  crystallises  in 
lustrous  green  leaflets.  The  salt  corresponds  with  the  sulphate 
described  by  Werner  and  Feenstra  (A.,  1906,  i,  450). 

1  :  2-Dinitrotetramminecobaltiselenate,  [Co(N02)2(NH3)4]2Se04,  was 
prepared  from  flavocobaltinitrate  (Jorgensen,  A.,  1898,  ii,  592) 
and  ammonium  selenate ;  it  forms  dark  brown  crystals. 

1  :  6-Dinitrotetramminecobaltiselenate ,  stereoisomeric  with  the  last, 
was  prepared  from  croceocobaltichloride  (Jorgensen,  loc.  cit.)  and 
silver  selenate ;  it  is  precipitated  from  aqueous  solution  by  alcohol 
in  the  form  of  minute,  bright  yellow  crystals. 

The  electrical  conductivities  of  many  of  the  above  salts  in  aqueous 
solution  were  measured  at  25°  and  their  magnitudes  were  found  to 
agree  with  the  constitutions  ascribed  to  the  different  salts. 

E.  H.  R. 

The  Green  Colour  of  Tungsten  Trioxide.  J.  A.  M.  van 

Liempt  (Z.  anorg.  Chem .,  1921,  119,  310 — 312). — Tungsten  trioxide 
generally  has  a  yellow  colour,  but  is  sometimes  green.  A  number 
of  explanations  of  this  phenomenon  have  been  offered,  but  it  is 
now  shown  experimentally  that  the  green  colour  is  due  to  re¬ 
duction  at  ordinary  temperatures  by  traces  of  organic  matter  to 
lower  oxides.  Provided  the  green  oxide  has  not  been  ignited, 
the  yellow  colour  may  be  restored  by  heating  it  in  a  current  of 
oxygen.  E.  H.  R. 

Chlorination  by  Mixed  Carbon  Monoxide  and  Chlorine. 

F.  P.  Venable  and  D.  H.  Jackson  {J.  Elisha  Mitchell  Sci.  Soc ., 
1920,  35,  87 — 89). — Chlorination  is  successfully  accomplished  with 
a  mixture  of  carbon  monoxide  and  chlorine,  containing  the  former 
in  excess,  in  the  following  cases  :  zirconium  dioxide  at  480°,  stannic 
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oxide  at  400°,  magnesium  oxide  at  475°,  aluminium  oxide  at  450°, 
ferric  oxide  at  460°,  chromic  oxide  at  625°,  manganese  dioxide  at 
460°,  uranoso- uranic  oxide  at  500°.  With  chlorine  in  excess,  the 
requisite  temperature  for  zirconium  dioxide  is  425°  and  for  ferric 
oxide  370°.  Chemical  Abstracts. 

Antimonic  Acid  and  the  Use  of  Sodium  Antimonate  in 
Analysis.  E,  S.  Tomijla  (Z.  anorg .  Chem .,  1921,  118,  81 — 
92). — The  constitution  of  antimonic  acid  and  of  the  salts  derived 
from  it  has  never  been  satisfactorily  settled,  and  an  attempt  has 
now  been  made  to  solve  the  problem  by  the  application  of  physico¬ 
chemical  methods.  The  conductivity  of  the  potassium  salt  was 
measured  at  25°  at  dilutions  from  F=32  to  1024,  and  the  basicity 
of  the  acid,  by  the  Oswald- Walden  rule,  was  found  to  be  1.  This 
rules  out  the  possibility  that  the  salt  is  a  pyroantimonate, 
K2H2Sb207,  and  since  it  gives  a  solution  having  an  acid  reaction, 
it  cannot  be  the  metantimonate,  KSb03.  It  must  therefore  be 
the  orthoantimonate,  KH2Sb04.  Hydrogen-ion  determinations  in  a 
l/1024IV-solution  by  the  calorimetric  method  confirmed  this  view. 
The  dissociation  constant  at  this  dilution  was  found  to  be  a =0*957 
and  the  hydrogen-ion  concentration  (7H=10~63.  The  equivalent 
conductivity  of  the  sodium  salt  was,  on  account  of  its  low  solu¬ 
bility,  determined  only  at  dilutions  F=512  and  1024,  and  was 
found  to  be  of  the  same  order  as,  although  slightly  lower  than,  that 
of  the  potassium  salt.  The  hydrogen-ion  concentration  at  F— 1024 
was  (7h=10-6'4,  and  it  is  concluded  that  the  two  salts  have  the  same 
constitution.  Delacroix  (A.,  1898,  ii,  340;  1900,  ii,  145)  and 

Senderens  (A.,  1899,  ii,  557)  both  isolated  a  soluble  and  an  insoluble 
form  of  antimonic  acid,  which  they  called  ortho-  and  pyro- acids, 
but  they  differed  as  to  which  was  which.  Conductivity  experi¬ 
ments  on  the  potassium  salts  show  that  the  soluble  acid  is  the 
ortho -acid,  whether  prepared  by  Senderens  Js  or  Delacroix’s  method. 
It  is  concluded,  however,  that  a  concentrated  solution  of  antimonic 
acid  is  not  a  true  solution  but  a  supersaturated  colloidal  pseudo - 
solution,  from  which  the  acid  soon  separates  in  the  insoluble  form. 

Determinations  were  made  at  18°,  25°,  and  33*5°  of  the  solu¬ 
bility  of  sodium  antimonate  in  water,  in  aqueous  sodium  acetate, 
and  in  aqueous  methyl  and  ethyl  alcohols.  Expressed  in  mg.  of 
Na20,Sb203,6H20  per  100  c.c.  of  solution,  the  solubility  at  18°  is, 
in  water  56*4,  in  equal  volumes  of  water  and  ethyl  alcohol  0*1,  and 
in  2*5%  sodium  acetate  3*1. 

The  following  method  is  recommended  for  the  estimation  of 
antimony  as  sodium  antimonate.  The  antimony  must  be  in 
alkaline  solution  as  sodium  sulphantimonate,  Na3SbS4,  and  must 
be  free  from  potassium,  since  in  presence  of  potassium  salts  pre¬ 
cipitation  is  incomplete.  The  solution  is  warmed  at  80°  and 
stirred  while  a  solution  of  30%  hydrogen  peroxide  is  run  in  drop 
by  drop  until  vigorous  evolution  of  oxygen  commences,  and  it  is 
then  boiled  until  all  oxygen  evolution  ceases.  The  alkaline  solution 
is  neutralised  with  acetic  acid  until  it  is  acid  to  phenolphthalein, 
but  still  weakly  alkaline  to  litmus.  It  is  stirred  a  further  quarter 
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of  an  hour  and  then  one-half  its  volume  of  96%  alcohol  is  added, 
after  which  stirring  is  continued  for  ten  minutes.  After  twelve 
hours,  the  crystalline  sodium  antimonate  is  filtered,  washed  on 
the  filter  with  a  solution  containing  3  grams  of  sodium  acetate, 
3  grams  of  acetic  acid,  and  400  c.c.  of  ethyl  alcohol  per  litre,  and 
finally  with  50%  alcohol.  The  dried  precipitate  is  separated  from 
the  filter-paper,  which  is  burnt  separately,  is  ignited  for  fifteen 
minutes  in  a  porcelain  crucible,  and  weighed  as  sodium  metanti- 
monate,  NaSbOa.  Special  directions  are  given  for  procedure 
when  tin  is  present,  as  it  is  then  necessary  to  redissolve  and  re¬ 
precipitate  the  sodium  antimonate.  [See  also  J.  Soc .  Chem.  Ind ., 
1922,  12a.]  E.  H.  R. 

The  Reaction  Limit  of  Chemical  Agents  on  Copper-Gold 
Alloys  and  their  Galvanic  Tension.  G.  Tammann  (Z.  anorg.  Chem ., 
1921,  118,  48 — 54). — The  reaction  limit  in  different  copper-gold 
alloys  is  reached  when  the  molecular  fraction  of  gold  present  is  1/8, 
2/8,  or  4/8,  according  to  the  chemical  reagent  used.  The  reactivity 
of  the  mixed  crystals  may  be  regarded  as  due  to  the  loosening  of 
the  copper  atoms  from  their  lattice  combination  by  the  chemical 
agent  or,  from  another  point  of  view,  to  the  action  of  the  chemical 
agent  on  copper  atoms  which  have  become  detached  from  the 
lattice  on  account  of  their  solution  tension.  From  the  latter  point 
of  view  it  was  important  to  determine  how  the  solution  tension  of 
the  alloys  varied  with  the  composition.  Measurements  were  made 
against  a  gold  electrode  in  a  number  of  electrolytes,  and  against 
silver  with  silver  sulphate  as  electrolyte.  The  results  showed  that 
the  limiting  composition  beyond  which  no  copper  ions  appear  in 
the  solution  and  the  alloy  behaves  electrically  as  pure  gold,  is 
at  2/8  mol.  fraction  of  gold.  This  method  does  not  give  such  sharp 
limiting  values  as  the  chemical  method,  however,  owing  to  the 
sensitiveness  of  the  galvanic  tension  to  impurities  on  the  surface 
of  the  metal.  The  case  of  the  cell  silver  |  saturated  silver  sulphate  | 
copper-gold  is  specially  interesting,  since,  when  the  proportion  of 
gold  in  the  alloy  does  not  exceed  0*145  mol.,  silver  is  visibly  precipi¬ 
tated  and  the  metal  becomes  negatively  charged,  whilst  the  alloys 
richer  in  gold  do  not  precipitate  silver  and  assume  a  weak  positive 
charge.  This  weak  positive  charge  indicates  a  superficial  deposit 
of  silver,  so  that  the  surface  acts  as  a  silver-gold  alloy  of  corre¬ 
sponding  composition.  It  is  shown,  from  consideration  of  the 
mixed  crystal  lattice,  that  when  1/8  mol.  of  gold  or  less  is  present 
in  the  copper  alloy,  conditions  are  favourable  for  the  formation 
of  silver  crystals.  It  is  suggested  that  those  agents  which  find 
their  active  limit  at  2/8  mol.  of  gold,  corresponding  with  the  solution 
tension  limit  for  copper  ions,  act  first  on  the  copper  ions  in  solution, 
but  as  soon  as  the  osmotic  pressure  of  the  copper  ions  exceeds  the 
solution  tension,  the  agent  attacks  the  mixed  crystal  surface. 

E.  H.  R. 

Ruthenium  Tetroxide.  F.  Krauss  ( Z .  anorg.  Chem.,  1921, 
119,  217 — 220). — An  aqueous  solution  of  ruthenium  tetroxide  has 
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apparently  a  weak  acid  reaction,  although  this  is  difficult  to  demon¬ 
strate  on  account  of  the  rapid  decomposition  of  dyes  by  the  solution. 
The  solution  behaves  as  an  electrolyte,  and  is  decomposed  by  the 
current  with  formation  of  a  green  colour.  With  alkali  hydroxides 
it  forms  salts,  but  only  the  ammonium  salt  could  be  obtained  in 
the  pure  state.  It  was  prepared  by  adding  concentrated  ammonia 
to  a  concentrated  solution  of  ruthenium  tetroxide  in  water  until 
the  colour  changed  from  yellow  to  greyish-brown.  By  evaporating, 
a  salt  of  the  composition  (NH4)2Ru06  was  obtained.  Under  certain 
conditions,  which  could  not  be  accurately  determined,  a  mono- 
and  a  di-hydrate  of  this  salt  were  obtained.  In  the  preparation 
of  ruthenium  tetroxide,  besides  the  yellow  compound,  a  brownish- 
red  substance  was  observed,  less  soluble  in  water  than  the  tetroxide. 
This  has  not  been  identified.  Ruthenium  tetroxide  can  be  estim¬ 
ated  by  distilling  it  in  a  current  of  dry  air  at  15°  into  a  specially 
constructed  weighed  flask,  dissolving  in  a  little  water,  reducing 
with  alcohol,  evaporating  with  dilute  hydrochloric  acid,  igniting 
in  a  stream  of  hydrogen,  and  weighing  the  ruthenium.  E.  H.  R. 
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Mineralogical  Chemistry. 


Native  Antimony  from  Kern  County,  California.  C.  H. 

Behre,  jun.  (Amer.  J.  Sci .,  1921,  [v],  2,  330— 333).— A  statement 
of  the  results  of  an  examination  of  nodular  masses  of  antimony 
with  a  crust  of  oxidation  products.  L.  J.  S. 

Identity  of  Flagstaffite  with  Terpin  Hydrate.  F.  N.  Guild 
(Amer.  Min.,  1921,  6,  133 — 135). — A  comparison  of  the  crystal 
constants  of  flagstaffite  (A.,  1921,  ii,  51)  with  those  of  terpin  hydrate 
suggests  the  identity  of  these ;  and  this  is  confirmed  by  comparative 
tests  made  on  the  natural  and  artificial  materials.  Variable  results 
for  the  m.  p.  are  obtained,  owing  to  loss  of  water  before  melting. 
When  heated  very  slowly  the  crystals  soften  at  about  100°,  and 
finally  melt  near  116°.  Anhydrous  terpin  from  flagstaffite  has 
m.  p.  105°.  The  terpin  hydrate  formula,  C10H20O2,H2O,  is  adopted, 
since  the  material  analysed  had  been  partly  dehydrated  by 
remaining  over  sulphuric  acid.  L.  J.  S. 

The  Natural  Iron  Hydroxides.  Karl  Willmann  (Centr. 
Min.,  1921,  673 — 678). — A  review  is  given  of  the  colloidal  and 
crystalline  forms  of  iron  hydroxides.  The  scaly  (Rubinglimmer) 
and  acieular  (Samtblende  or  needle-iron-ore)  forms  of  goethite 
differ  in  optical  characters  and  are  regarded  as  dimorphous  forms 
of  Fe203,H20.  New  analyses  of  Rubinglimmer  from  the  Eleonore 
mine  near  Giessen  gave  Fe203  89*90,  H20  10*77  =  100*67,  and 
Fe203  88*11,  H20  11*97  =  100*08,  agreeing  with  this  formula. 
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Curite,  a  New  Radioactive  Mineral.  Alfred  Schoep 
{Compt.  rend.,  1921,  173,  1186 — 1187). — The  new  mineral  is  found 
at  Kasolo,  Katanga,  Belgian  Congo,  as  translucent,  reddish-brown, 
acicular  crystals  on  torbernite  or  as  compact  or  earthy  masses, 
and  consists  of  minute  needles  with  straight  optical  extinction. 
It  is  readily  soluble  in  cold  nitric  acid  and  in  hot  hydrochloric  acid ; 
when  heated,  it  turns  dark  brown.  Analysis  gives  the  formula 
Pb0,5U03,4H20. 

PbO.  U03.  H20.  Fe2Os.  Total.  d 17 

21-32  74-22  4-00  0-17  99-71  7-192 

L.  J.  S. 
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The  Conditions  for  the  Maximum  Precipitation  of  an 
Amphoteric  Electrolyte.  Ada  Prins  (Chem.  Weekblad ,  1921, 
18,  657 — 658).— The  minimum  solubility  occurs  at  a  definite 
hydroxyl-ion  concentration  depending  for  each  amphoteric  electro¬ 
lyte  on  its  solubility  product  as  base  and  as  acid.  The  concentrations 
of  the  positive  and  negative  ions  are  inversely  proportional  to  their 
charges.  S.  I.  L. 

Use  of  Caesium  Chloride  in  Microchemistry.  Enrique 
Herrero  Ducloux  (Anal.  Asoc.  Quim.  Argentina ,  1921,  9,  215 — 
227). — Caesium  chloride  may  be  used  as  a  reagent  in  micro- 
chemistry  by  reason  of  the  well-defined  double  chlorides  which  it 
forms  with  different  metals.  Crystallographic  descriptions,  with 
photomicrographs,  are  given  of  the  double  salts  thus  formed  with 
silver,  mercury,  lead,  platinum,  gold,  palladium,  arsenic,  antimony, 
cadmium,  tin,  copper,  aluminium,  iron,  zinc,  nickel,  cobalt,  man¬ 
ganese,  calcium,  magnesium,  thalhum,  cerium,  and  indium. 

G.  W.  R. 

Us©  of  the  Zeiss  Water  Interferometer  (Rayleigh-Lowe) 
for  the  Analysis  of  Non-aqueous  Solutions.  Ernst  Cohen 
and  H.  R.  Bruins  (Proc.  K.  Akad .  Wetensch .  Amsterdam ,  1921, 
24,  114 — 122). — A  description  of  the  Rayleigh-Lowe  water  inter¬ 
ferometer  and  the  method  of  use  for  estimating  the  concentration 
of  aqueous  solutions  are  given.  The  accuracy  obtainable  with  this 
instrument  is  about  99*9998%  for  aqueous  solutions.  To  use  this 
instrument  for  non-aqueous  solutions  greater  precautions  in  the 
fixing  of  the  temperature  are  required.  The  thermostat  liquid 
should  also  be  chosen  so  as  to  have  a  refractive  index  of  the  same 
order  as  that  of  the  solvent  used.  When  these  precautions  are 
taken  an  accuracy  equal  to  that  obtained  for  water  solutions  may 
be  obtained  with  solutions  in  organic  solvents.  J.  F.  S. 
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A  Buffer  Solution  for  Colorimetric  Comparison.  T.  C. 

McIlvaine  (J.  Biol.  Chem.,  1921,  49,  183 — 186). — The  author 
covers  the  whole  range  from  PH  2*2  to  PH  8*0  by  mixing  two  solu¬ 
tions  only,  viz.  a  0'2M -disodium  phosphate  solution  with  0*1  ilf -citric 
acid.  A  table  to  obtain  any  desired  PH  is  given  and  also  a  graph. 

G.  B. 

A  Simplified  Form  of  Apparatus  for  Air  Analysis.  Charles 
Claude  Guthrie  (J.  Biol.  Chem.,  1921,  48,  365 — 371). — The 
apparatus,  which  is  illustrated  in  the  original,  “  differs  from  the 
well  known  forms  in  dimensions  rather  than  in  principles  or  in 
design.”  E.  S. 

Estimation  of  the  Gases  of  the  Blood.  Donald  B.  Van 
Slyke  and  William  C.  Stadie  (J.  Biol .  Chem.,  1921,  49,  1 — 42). — 
Improvements  in  the  technique  of  using  the  apparatus  previously 
described  for  the  extraction  from  the  blood  and  measuring  of  the 
carbon  dioxide  (A.,  1917,  ii,  422 — 423),  oxygen  (A.,  1918,  ii,  82), 
and  carbon  monoxide  (A.,  1920,  ii,  53).  All  the  gases  can  now  be 
estimated  in  1  c.c.  of  blood  by  a  modified  form  of  the  original 
apparatus  with  narrow  measuring  tube  enclosed  in  a  water-jacket. 
In  the  oxygen  estimation,  the  blood  is  now  laked  with  water,  and 
the  amount  of  ferricyanide  has  been  greatly  reduced;  the  results 
are  about  5%  higher  than  those  obtained  by  Haldane’s  method. 
Particularly  in  the  case  of  the  carbon  dioxide  estimation,  the  errors 
are  fully  analysed,  and  examples  of  calculations  are  given. 

G.  B 

Mechanical  Shaker  and  other  Devices  for  Use  with  the 
Van  Slyke  Blood  Gas  Apparatus.  William  C.  Stadie  (J.  Biol. 
Chem.,  1921,  49,  43 — 46;  cf.  preceding  abstract). — A  motor- 
driven  shaker,  a  levelling  scale,  and  tonometer  rotator  are  de¬ 
scribed  with  the  help  of  figures.  G.  B. 

Estimation  of  Chlorine  in  Benzaldehyde.  Schimmel  &  Co. 
(Per.  Schimmel  Co.,  1921,  56 — 61 ;  from  Chem.  Zentr.,  1921, 
iv,  771). — Benzaldehyde  is  burnt  in  a  small  lamp  so  constructed 
that  the  amount  of  liquid  burnt  may  be  found  by  weighing  at 
the  beginning  and  end  of  the  experiment.  The  products  of  com¬ 
bustion  are  passed  through  two  U -tubes  containing  glass  beads 
moistened  with  0-02A-potassium  hydroxide  solution,  foaming 
being  prevented  by  the  use  of  a  few  drops  of  petroleum.  The 
washings  from  the  absorption  apparatus  are  united  and,  after 
addition  of  an  equivalent  amount  of  0*02 N -sulphuric  acid,  con¬ 
centrated  in  a  closed  flask.  The  solution  is  then  made  alkaline 
to  phenolphthalein  and  the  colour  discharged  by  one  or  two  drops 
of  0*02 A- sulphuric  acid.  Five  drops  of  10%  potassium  chromate 
solution  are  added  and  the  chlorine  is  estimated  in  the  usual  way 
with  0*02A-silver  nitrate  solution.  G.  W.  B. 

Action  of  Potassium  Ferrocyanide  on  Silver  Haloids. 

G.  B.  Bonino  ( Gazzetta ,  1921,  51,  ii,  261 — 265). — Potassium  ferro- 
cyanide  does  not  appear  to  interact  with  silver  bromide  or  iodide, 
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but  with  the  chloride  it  reacts  according  to  the  equation  :  3AgCl+ 
K4Fe(CN)6^Ag3KFe(CN)6+3KCl.  The  chlorine  ion  may  there 
fore  be  estimated  in  presence  of  the  iodine  ion  by  precipitating 
and  washing  the  mixed  silver  haloids,  treating  the  latter  with  a 
known  volume  of  OTA-potassium  ferrocyanide  solution,  removing 
the  insoluble  silver  potassium  ferrocyanide  by  filtration,  and 
determining  the  amount  of  the  residual  potassium  ferrocyanide 
by  titration  with  standard  permanganate  solution.  The  reaction 
has  not  yet  been  studied  quantitatively  in  presence  of  bromides. 

T.  H.  P. 

Estimation  of  Small  Quantities  of  Bromides  and  Chlorides 
in  Iodides.  I.  M.  Kolthoff  (Pharm.  Weekblad ,  1921,  58, 
1568 — 1569). — The  iodide  in  solution  is  treated  with  excess  of 
sodium  nitrite  in  presence  of  sulphuric  acid.  After  filtering  and 
boiling,  to  remove  iodine  and  excess  of  nitrous  acid,  chlorides  and 
bromides  are  estimated  by  Volhard’s  method.  The  method  is 
quantitative,  but  does  not  distinguish  between  chlorides  and 
bromides.  S.  I.  L. 

Bromine  Normally  Present  in  Animal  Tissues.  A. 

Damiens  (Bull.  Sci.  Pharmacol .,  1921,  28,  85 — 93;  from  Chem. 
Zentr .,  1921,  iv,  847). — Thirty  grams  of  finely- divided  tissue  are 
extracted  by  heating  with  dilute  potassium  hydroxide  solution. 
The  dried  residue  is  incinerated  with  a  mixture  of  potassium  nitrate 
and  sodium  carbonate,  and  the  ash  dissolved  in  water.  Iodine  is 
estimated  in  a  portion  of  the  solution  as  follows :  the  silver 
haloid  precipitate,  obtained  by  addition  of  silver  nitrate  solution 
in  the  presence  of  nitric  acid,  is  suspended  in  water  and  a  stream 
of  chlorine  is  passed,  first  in  the  cold  and  then  in  the  presence  of 
1  c.c.  of  sulphuric  acid  with  warming.  Air  is  passed  through  and 
the  precipitate  removed  by  centrifuging.  The  iodine  is  then 
estimated  by  a  colorimetric  method.  Another  portion  of  the 
solution  is  precipitated  with  silver  nitrate  and  nitric  acid.  The 
precipitate  is  removed  and  the  filtrate  is  treated  with  zinc  and 
sulphuric  acid.  When  less  than  a  milligram  of  iodine  is  present, 
bromine  may  be  estimated  colorimetrically  in  the  filtrate.  In 
the  presence  of  larger  amounts  of  iodine,  the  filtrate,  after  the 
reduction  of  the  silver  haloid  precipitate,  is  neutralised  with 
ammonia,  diluted  to  40  c.c.  and  after  addition  of  1  gram  of  iron 
ammonium  sulphate,  concentrated  to  10  c.c.  Bromine  may  then 
be  estimated  as  before  (cf.  A.,  1921,  i,  476).  G.  W.  R. 

Estimation  of  Sulphur  in  Pyrites.  L.  Gadais  (Anri.  Chim. 
Analyt .,  1921,  3,  330 — 335). — A  critical  review  of  Lunge’s  method 
and  certain  suggested  modifications.  For  accurate  work,  the 
original  method  without  alteration  is  to  be  preferred,  care  being 
taken  to  adhere  strictly  to  all  details  of  the  operations.  A  varia¬ 
tion  of  this  method,  in  which  the  insoluble  gangue  is  not  filtered 
off  before  the  precipitation  of  the  iron  with  ammonia,  is  not  recom¬ 
mended,  as  this  gangue  contains  substances  such  as  the  sulphates 
of  barium,  strontium,  calcium,  and  lead  which  may  be  partly 
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dissolved  by  ammonia  and  reprecipitated  on  subsequent  acidifica¬ 
tion  and  addition  of  barium  chloride.  A  second  modification  of 
Lunge’s  procedure,  which  obviates  the  washing  of  the  gangue, 
consists  in  making  up  the  solution  in  aqua  regia  to  100  c.c.,  filtering 
off  50  c.c.,  and  proceeding  with  this  aliquot  portion  as  in  the 
original  method.  This  is  free  from  serious  objection  provided 
the  insoluble  residue  is  comparatively  small  in  amount.  Finally, 
a  rapid  control  method,  not  suitable  for  accurate  work,  consists 
in  diluting  the  original  solution  to  about  800  c.c.,  adding  ammonia 
directly  to  this,  digesting  for  two  hours  at  a  moderate  temperature, 
cooling,  making  up  the  volume  to  1000  c.c.,  and  filtering  off  500  c.c. 
in  which  sulphate  is  estimated  in  the  usual  way.  G.  F.  M. 

Volumetric  Estimation  of  Sulphide  by  Oxidation  to 
Sulphate.  H.  H.  Willard  and  W.  E.  Cake  (J.  Amer.  Chem. 
Soc .,  1921,  43,  1610 — 1614). — Sulphide  is  rapidly  and  quantitatively 
oxidised  to  sulphate  by  an  excess  of  hypobromite  in  2*5A-sodium 
hydroxide  or  by  hypochlorite  in  4A-sodium  hydroxide.  The 
excess  of  oxidising  agent  is  determined  iodometrically.  The 
method  gives  accurate  results  for  the  estimation  of  sulphur  in 
steels  and  in  sulphides  if  care  is  taken  to  exclude  all  other  reducing 
agents.  In  the  case  of  steels,  the  method  is  used  as  follows  : 
5  grams  of  steel  are  placed  in  a  flask,  through  which  hydrogen  may 
be  passed,  which  is  connected  with  a  10- bulb  tube  for  absorbing  the 
hydrogen  sulphide.  Air  is  removed  from  the  apparatus  by  hydro¬ 
gen  and  100  c.c.  of  hydrochloric  acid  (d  1*1)  are  added.  After  the 
reaction  has  moderated,  the  solution  is  heated  just  to  boiling  for 
five  minutes  after  the  steel  has  dissolved.  The  solution  in  the 
absorption  tube  should  contain  6 — 7  grams  of  sodium  hydroxide 
in  50  c.c.  of  solution.  The  contents  of  the  bulbs  are  washed  with 
as  little  water  as  possible  into  a  flask  containing  10  c.c.  of  0*3iV7- 
hypobromite  solution  and  kept  for  three  or  four  minutes,  then  2  or 
3  grams  of  potassium  iodide  are  added,  and  the  solution  is  diluted 
to  150  c.c.  It  is  then  exactly  neutralised  with  concentrated 
hydrochloric  acid  and  5  c.c.  excess  added  and  titrated  with  0TA- 
sodium  thiosulphate.  If  hypochlorite  has  been  used  instead  of 
hypobromite,  more  sodium  hydroxide  must  be  used.  Sulphides 
which  are  soluble  in  hydrochloric  acid  are  estimated  in  the  same 
way  as  steels.  Insoluble  sulphides  are  ignited  with  powdered  iron 
in  an  atmosphere  of  hydrogen  or  carbon  dioxide,  thus  producing 
ferrous  sulphide.  The  estimation  is  then  carried  to  completion  as 
above.  The  error  of  the  method  is  about  0T%.  J.  F.  S. 

Estimation  of  Sulphurous  Acid.  Victor  Coppetti  (Ann. 
Ghim.  Analyt .,  1921,  3,  327 — 330). — The  gravimetric  method  of 
Haas  for  the  estimation  of  sulphurous  acid,  which  consists  in 
expelling  the  sulphur  dioxide  from  the  solution  under  examination 
by  distillation  in  an  atmosphere  of  carbon  dioxide,  absorbing  the 
gas  in  a  solution  of  iodine,  and  weighing  the  resulting  sulphuric 
acid  as  barium  sulphate,  gives  accurate  results  volumetrically  if 
means  are  taken  to  prevent  loss  of  iodine  by  volatilisation  in  the 
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current  of  carbon  dioxide.  For  this  purpose,  an  apparatus  is 
described  consisting  essentially  of  a  300  c.c.  flask  to  contain  the 
iodine  solution,  to  the  bottom  of  which  extends  the  gas  delivery 
tube  from  the  distillation  flask.  Surmounting  the  flask  is  a 
spherical  absorption  vessel  containing  N j\ 0-thiosulphate  solution, 
through  which  the  carbon  dioxide  and  iodine  vapours  leaving  the 
flask  must  pass.  When  distillation  is  complete,  the  thiosulphate 
solution  containing  all  the  volatilised  iodine  is  allowed  to  run 
back  into  the  flask  and  the  excess  of  iodine  in  the  latter  is  titrated 
back  with  standard  thiosulphate  solution.  G.  F.  M. 

The  Estimation  of  Sulphates  by  means  of  a  Suspension 
of  Barium  Chromate.  I.  M.  Kolthoff  ( Bee .  trav.  chim ., 
1921,  40,  686 — 699;  cf.  Andrews,  A.,  1890,  414). — Although  it 
would  appear  on  theoretical  grounds  that  an  estimation  of  sulphate 
by  means  of  barium  chromate  was  not  practicable,  the  method 
is  valid,  since  the  reaction  BaS04+Cr04"  ^  BaCr04+S04" 
proceeds  very  slowly  from  left  to  right.  The  solution,  acidified 
with  hydrochloric  acid,  should  be  heated  during  neutralisation 
with  ammonia  to  avoid  the  loss  of  chromic  acid  which  accompanies 
the  precipitation  of  barium  chromate  at  ordinary  temperatures, 
and,  having  regard  to  the  hydrolysis  of  ammonium  chromate,  a 
slight  excess  of  ammonia  should  be  added.  Barium  chromate  is 
adsorbed  by  ferric,  aluminium,  and  zinc  hydroxides,  so  that  when 
these  metals  are  present  the  method  gives  results  which  are  too 
low,  but  trustworthy  results  can  be  obtained  when  ions  which 
affect  the  reacting  substances  are  absent.  In  presence  of  calcium, 
the  results  are  too  low,  the  error  becoming  smaller  with  increasing 
acidity  of  the  solution  and  decreasing  concentration  of  calcium. 
Practical  details  are  given.  H.  J.  E. 

Catalytic  Action  of  Copper  in  the  Oxidation  of  Ammonia 
by  means  of  Persulphate.  G.  Scagliarini  and  G.  Torelli 
( Gazzetta ,  1921,  51,  ii,  277 — 280). — Quantitative  investigation  of 
the  oxidation  of  ammonia  by  means  of  either  potassium  or  ammo¬ 
nium  persulphate  in  presence  of  copper  sulphate  shows  that  the 
oxygen  of  the  persulphate  first  oxidises  the  ammonia  to  nitrous 
acid,  which  is  converted  into  ammonium  nitrite,  this  being  decom¬ 
posed,  with  liberation  of  nitrogen,  by  the  heat  developed  :  2NH3+ 
302— 2HN02+2H20,  2NH3+2HN02=2NH4*N02,  and  2NH4-N02 
=4H20+2N2.  The  catalytic  effect  of  copper  salts  appears  to 
be  due  to  oxidation  of  the  copper  to  a  more  highly  oxidised  com¬ 
pound,  which  passes  on  its  surplus  oxygen  to  the  ammonia. 

The  estimation  of  persulphate  by  means  of  ferrous  salts  may 
be  replaced  advantageously  by  the  following  method,  in  which 
use  is  made  of  a  Schultze  and  Tiemann’s  apparatus  furnished 
with  a  mercury  valve  ( Z .  anal .  Chem 1870,  9,  401 ;  Ber.,  1873, 
6,  1041)  :  40  c.c.  of  water  and  0*4 — 0*6  gram  of  copper  sulphate  are 
boiled  in  the  flask  for  about  ten  minutes,  the  caoutchouc  tube  being 
then  clipped  and  the  boiling  continued  for  five  minutes  to  expel 
the  air.  The  apparatus  is  allowed  to  cool,  the  mercury  rising  in 
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the  barometer  tube  and  a  vacuum  becoming  established  in  the 
flask.  A  known  volume  of  the  persulphate  solution  and  after¬ 
wards  about  100  c.c.  of  ammonia  solution  are  drawn  into  the 
cold  flask  through  the  clipped  tube,  the  flask  being  then  heated 
and  the  evolved  gas  collected  over  water  and  measured.  The 
results  obtained  in  this  way  agree  exactly  with  those  yielded  by 
the  ferrous  sulphate  method.  T.  H.  P. 

[Method  for  the  Estimation  of  Tri-,  Tetra-,  and  Penta- 
thionates  present  together  in  Solution  with  Sulphite,  Thio¬ 
sulphate,  and  Sulphate.]  E.  H.  Riesenfeld  and  G.  W.  Feld 
(Z.  anorg.  Chem .,  119,  225 — 270).  See  this  vol.,  ii,  45. 

The  Accuracy  of  Dumas's  Method  for  the  Estimation  of 
Nitrogen  in  the  Cases  of  Substances  rich  in  Nitrogen.  Ernst 
Mohr  (J5er.,  1921,  54,  [J5],  2758 — 2767). — A  mathematical  treat¬ 
ment  of  the  influence  of  the  errors  in  measuring  weight  of  substance, 
volume  of  nitrogen,  temperature  and  pressure  on  the  accuracy  of 
the  process. 

The  usual  procedure  of  estimating  the  volume  accurately  to 
within  0*05  or  0T  c.c.,  and  the  temperature  and  pressure  to  degrees 
Centigrade  and  millimetres  of  mercury  is  sufficient  for  substances 
containing  20 — 25%  of  nitrogen,  but  involves  considerable  error 
when  more  than  this  amount  is  present.  The  errors  due  to 
inaccurate  reading  of  pressure  and  temperature  cannot  be  minimised 
by  increasing  the  weight  of  substance  taken.  On  the  other  hand, 
the  errors  due  to  volume  and  weight  of  substance  become  con¬ 
siderable  when  a  small  quantity  of  substance  is  taken  and  can  be 
diminished  by  increasing  the  amount.  The  practice  of  using  small 
weights  of  material  when  dealing  with  substances  rich  in  nitrogen 
by  Dumas’s  method  is  to  be  deprecated;  Pregl’s  method  should 
be  used  in  preference.  The  error  involved  in  the  measurement  of 
pressure  does  not  depend  to  an  appreciable  extent  on  whether 
the  gas  is  moist  or  dry  (above  50%  potassium  hydroxide  solution), 
but  the  error  involved  in  measurement  of  temperature  is  lower  in 
the  latter  case.  In  spite  of  this  fact,  the  measurement  is  generally 
made  in  preference  over  water  by  reason  of  the  customary  large 
diameter  of  the  Schiff  s  nitrometer  and  the  formation  of  foam  over 
the  potassium  hydroxide  solution. 

A  simple  and  accurate  method  of  calculation  is  as  follows.  The 
temperature  is  first  brought  to  whole  degrees  by  addition  or 
subtraction  of  x°  in  the  direction  of  smallest  change  and  the 
pressure  is  then  changed  by  3a;  mm.  in  the  same  sense  as  the 
alteration  of  temperature. 

A  plea  is  entered  for  the  more  uniform  recording  of  analytical 
data  in  the  literature  and  more  precise  statement  of  the  exact 
condition  of  the  nitrogen  with  respect  to  moisture  as  also  for  the 
reduction  of  pressures  to  0°.  H.  W. 

The  Kjeldahl  Nitrogen  Method  and  its  Modifications. 

A.  E.  Paul  and  E.  H.  Berry  (J.  Assoc.  Off.  Agric.  Chem .,  1921, 
5,  108 — 132). — Investigations  are  described  into  the  most  suitable 
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apparatus  and  method  for  the  nitrogen  estimation,  with  particular 
reference  to  the  case  of  cotton-seed  meal  as  presenting  special 
difficulty.  The  most  suitable  type  of  bulb-trap  for  use  in  the 
distillation  is  the  one  in  which  both  inlet  and  outlet  tubes  enter 
the  bulb  and  are  bent  in  opposite  directions.  It  is  advisable, 
although  not  absolutely  necessary,  to  have  enough  acid  in  the 
receiver  to  neutralise  all  the  ammonia  distilled.  Practically  all 
the  ammonia  appears  in  the  first  75  c.c.  of  the  distillate,  and  all 
is  in  the  first  100  c.c.  During  the  initial  digestion  of  the  material 
with  acid,  the  flame  should  never  touch  the  flask  above  the  surface 
of  the  liquid;  the  flask  should  be  protected  by  a  ring  of  asbestos. 
The  volume  of  the  digesting  liquid  should  at  no  time  be  less  than 
10  c.c.  If  mercury  is  used  to  aid  the  digestion  there  is  a  loss  of 
from  2  to  15%  of  ammonia  unless  enough  potassium  sulphide  is 
added  to  precipitate  all  the  mercury  before  distillation.  The  use 
of  copper  sulphate  during  digestion  does  not  necessitate  the  sub¬ 
sequent  addition  of  potassium  sulphide.  The  use  of  perman¬ 
ganate  is  unnecessary.  Digestion  with  sulphuric  acid  alone 
never  gives  maximum  results.  Mercury  gives  a  much  more  rapid 
digestion  than  copper  salts,  and  potassium  sulphate  is  more 
efficient  than  sodium  sulphate.  The  most  rapid  and  efficient 
digestion  is  given  by  the  use  of  0*7  gram  of  mercuric  oxide  and 
10  grams  of  potassium  sulphate.  In  this  way,  the  liquid  becomes 
clear  in  one  to  one  and  a  half  hours  and  further  heating  for  three 
hours  completes  the  digestion.  The  amount  of  copper  used  in 
the  digestion  has  little  effect  on  the  result.  A  2  gram  sample  of 
cotton-seed  meal  and  similar  substances  is  preferable.  Digestion 
should  not  be  carried  out  in  an  atmosphere  containing  nitrous 
fumes.  Nitrates  in  the  digestion  mixture  are  not  only  entirely 
lost,  but  they  also  bring  about  a  considerable  reduction  in  the 
amount  of  ammonia  recovered.  A.  G.  P. 

Modification  in  the  Kossel-Neumann  Method  for  the 
Estimation  of  Phosphorus  in  Organic  Substances.  Mario 
A.  Mancini  (Biochem.  ter.  sper .,  1921,  8,  4 — 7 ;  cf.  Falk  and 
Sugiura,  A.,  1915,  ii,  577). — 0*5  Gram  of  the  substance  is  heated 
in  a  200  c.c.  Kjeldahl  flask  with  6 — 8  c.c.  of  sulphuric  acid 
(d  1*184),  the  boiling  being  continued  for  one  hour.  Nitric  acid 
(d  1*4)  having  been  carefully  added  drop  by  drop,  boiling  is  con¬ 
tinued  until  the  evolution  of  oxides  of  nitrogen  ceases.  The  opera¬ 
tion  is  repeated  four  or  five  times.  The  clear,  light  yellow  liquid 
is  washed  into  a  beaker  with  hot  water,  and  ammonium  hydroxide 
solution  is  added  in  slight  excess,  followed  by  30 — 40  c.c.  of  40% 
ammonium  nitrate  solution  and  20  c.c.  of  25%  nitric  acid.  The 
liquid  is  mixed,  at  100°,  with  120 — 140  c.c.  of  a  boiling  3%  solution 
of  ammonium  molybdate.  After  being  kept  for  at  least  two  hours, 
it  is  filtered  and  the  precipitate  washed  with  a  hot  solution 
containing  50  c.c.  of  nitric  acid  and  50  grams  of  ammonium  nitrate 
per  litre.  Hot  25%  ammonium  hydroxide  solution  is  poured 
over  the  filter,  which  is  washed  with  hot  water  until  the  washings 
give  no  reaction  with  Nessler’s  reagent.  To  the  filtrate  is  added 
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50  c.c.  of  ammoniacal  “  magnesia  mixture,”  and,  after  being  kept 
for  twenty-four  hours,  the  precipitate  is  filtered,  washed,  and 
ignited  in  the  usual  manner.  Chemical  Abstracts. 

The  Composition  and  Preparation  of  a  Neutral  Solution 
of  Ammonium  Citrate.  C.  S.  Robinson  {J.  Assoc.  Off.  Agric. 
Chem 1921,  5,  93 — 97). — To  overcome  the  confusion  attached 
to  the  term  “  neutral  ammonium  citrate  solution,”  it  is  recom¬ 
mended  that  such  a  solution  should  be  one  showing  a  pR  value 
of  7*0.  The  solution  contains  45*33  grams  of  ammonia  and  172*00 
grams  of  anhydrous  citric  acid  per  litre  at  20°  and  has  d  1*09. 
To  prepare  a  litre  of  solution  172*00  grams  of  anhydrous  citric 
acid  are  dissolved  in  700  c.c.  of  water,  nearly  neutralised,  cooled, 
and  made  up  to  a  convenient  volume,  maintaining  the  density 
above  1*09.  Of  this,  5  c.c.  are  diluted  to  about  20  c.c.,  and 
standard  ammonia  solution  is  added  until  the  colour  produced 
with  phenol- red  indicator  matches  that  produced  with  the  same 
quantity  of  indicator  by  an  equal  volume  of  neutral  standard 
phosphate  solution  (50  c.c.  of  M /5- dihydrogen  potassium  phosphate 
+29*63  c.c.  of  Mj 5  sodium  hydroxide  in  200  c.c.).  The  calculated 
amount  of  ammonia  is  then  added  to  the  bulk  of  the  solution. 

A.  G.  P. 

A  Modified  Method  for  the  Estimation  of  Phosphoric  Acid. 

A.  W.  Clark  and  R.  F.  Keeler  {J.  Assoc.  Off.  Agric.  Chem.,  1921, 
5,  103 — 105). — Two  grams  of  the  sample  are  dissolved  in  30  c.c. 
of  concentrated  nitric  acid  and  10  c.c.  of  hydrochloric  acid.  The 
solution  is  diluted  to  200  c.c.  and  filtered  through  a  dry  filter. 
A  portion  equivalent  to  about  0*25  gram  is  neutralised  with 
ammonia  and  acidified  with  nitric  acid.  Fifty  c.c.  of  20%  ammon¬ 
ium  nitrate  solution  are  added  and  then  sufficient  ammonium 
molybdate  solution.  After  remaining  over-night,  the  precipitate 
is  collected  on  a  Gooch  crucible,  washed  eight  times  with  2% 
nitric  acid  (12 — 13  c.c.  each  time),  then  twice  with  cold  water, 
and  dried  for  two  hours  at  120°.  Precipitation  in  the  cold  and 
drying  at  120°  give  a  less  variable  precipitate  than  the  usual 
method.  The  conversion  factor  of  ammonium  phosphomolybdate 
to  phosphoric  acid  is  0*03723.  A.  G.  P. 

Nephelometric  Method  for  the  Estimation  of  Phosphoric 
Acid  and  its  Compounds  in  Small  Quantities  of  Blood. 

W.  R.  Bloor  {Bull.  Soc.  Chim.  Biol.,  1921,  3,  451— 475).— A 
detailed  description  of  the  author’s  adaptation  (A.,  1918,  ii,  452) 
of  Kober  and  Egerer’s  method  (A.,  1915,  ii,  794).  E.  S. 

Toxicology  of  Arsenic.  N.  Tarttgi  {Boll.  Chim.  Farm., 
1921,  60,  569 — 576). — The  results  of  experiments  with  rabbits 
and  guinea-pigs  show  that  arsenic,  either  organically  combined 
or  mixed  mechanically  with  organic  matter,  always  yields  gases 
containing  arsenic  when  putrefaction  occurs.  Such  evolution  of 
gas  may  occur  quickly  and  must  be  borne  in  mind  in  cases  of 
suspected  arsenical  poisoning.  In  the  putrefaction  of  animal  matter, 
the  mechanism  by  which  gaseous  arsenic  compounds  are  formed 
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is  more  complicated  than  the  action  of  the  “  arsenic  moulds/5 
since  such  gases  are  not  formed  in  the  initial  stages  of  the  putre¬ 
faction  where  aerobiosis  appears  to  predominate,  and  since  also 
the  gases  contain  not  only  alkylarsines  but  hydrogen  arsenide  as 
well.  T.  H.  P. 

The  Use  of  Silica  Crucibles  for  the  Estimation  of  Potassium 
in  Soils.  J.  S.  Jones  and  J.  C.  Reeder  (Soil  Sci.,  1921,  12, 
419 — 432). — For  the  estimation  of  potassium  in  soils  by  the 
fusion  method,  silica  crucibles  may  be  used  instead  of  platinum, 
provided  that  certain  limits  of  temperature  are  observed.  To 
ensure  perfect  fusion,  the  muffle  must  reach  a  temperature  of 
812°,  and  to  avoid  loss  of  potassium  by  volatilisation  the  tem¬ 
perature  must  not  exceed  855°.  For  this  purpose  an  electrically 
heated  muffle  is  preferable.  An  electrical  arrangement  for  heating 
a  silica  crucible  of  the  J.  L.  Smith  type,  10  cm.  long,  2  cm.  in 
diameter  at  the  top,  and  1*8  cm.  at  the  bottom  is  described  and 
is  very  satisfactory  for  this  type  of  work.  W.  G. 

Detection  of  Magnesium  in  Presence  of  Manganese  and 
Phosphoric  Acid.  A.  Purgotti  (< Gazzetta ,  1921,  51,  ii,  265 — 
266). — In  presence  of  phosphoric  acid,  manganese  is  precipitated 
almost  completely  as  tertiary  manganous  phosphate,  even  from 
solutions  containing  large  proportions  of  ammonium  chloride ; 
the  precipitate  undergoes  gradual  or,  in  the  hot,  rapid  trans¬ 
formation  into  pale  pink  crystals  of  manganous  ammonium 
phosphate,  analogous  in  composition  and  properties  to  magnesium 
ammonium  phosphate.  The  formation  of  this  manganese  pre¬ 
cipitate  and  hence  the  danger  of  mistaking  it  for  the  magnesium 
precipitate  may  be  avoided  by  treating  the  hydrochloric  acid 
solution,  not  only  with  ammonia  solution  to  remove  the  kations 
accompanying  magnesium,  but  also  at  the  same  time  with 
ammonium  sulphide,  which  eliminates  the  whole  of  the  manganese 
as  sulphide ;  the  filtrate  is  then  tested  for  magnesium. 

If  the  metals  of  the  third  group  are  precipitated  in  the  usual 
way  with  ammonia  solution,  manganese  phosphate  is  precipitated 
in  considerable  quantity  in  addition  to  certain  amounts  of  calcium, 
barium,  and  strontium  phosphates,  a  little  manganese  and  much 
calcium,  barium,  and  strontium  passing  into  solution.  Similar 
behaviour  is  shown  by  a  mixture  of  magnesium  phosphate  with  a 
manganese  salt,  but  less  magnesium  goes  into  solution  and  still 
less  manganese  is  precipitated  as  phosphate.  If  the  quantity  of 
manganese  salt  is  very  considerably  greater  than  that  of  the  calcium, 
barium,  and  strontium  phosphates,  the  equilibrium,  Ca3(P04)2  + 
3Mn(OH)2  ^  Mn3(P04)2+3Ca(0H)2,  is  displaced  towards  the 
right  hand  side  and  the  calcium,  barium,  and  strontium  pass  into 
solution  almost  completely.  T.  H.  P. 

Apparatus  for  the  Gasometric  Estimation  of  Zinc  in  Zinc 
Powder.  Edgar  Beyne  (Ann.  Chim .  Analyt.,  1921,  3,  360). — 
The  apparatus  consists  of  a  gas  burette,  the  upper  part  of  which 
below  the  glass  stop-cock  is  expanded  into  a  bulb  of  300  c.c. 
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capacity,  and  the  lower  part  is  graduated  in  0*5  c.c.  from  300  c.c. 
to  375  c.c.  The  lower  end  of  the  burette  is  connected  with  a 
rubber  tube  to  a  bulb  for  adjusting  the  liquid  level  and  gas  pressure 
in  the  burette,  and  the  upper  end  is  connected  through  a  small 
refrigerating  spiral  to  a  Koninck  apparatus  which  is  charged  with 
the  zinc  dust  under  examination,  and  a  mineral  acid.  In  a  simpler 
form  of  apparatus  the  latter  is  replaced  by  an  ordinary  flask  con¬ 
nected  by  means  of  a  glass  tube  with  the  stop -cock  of  the  burette. 

G.  F.  M. 

The  Direct  Iodometric  Estimation  of  Lead  Peroxide. 

Samuel  Glasstone  (T.,  1921,  119,  1997 — 2001). 

A  Very  Sensitive  Reagent  for  Copper  :  the  Kastle-Meyer 
Reagent.  Pierre  Thomas  and  Georges  Carpentier  (Compt. 
rend,,  1921,  173,  1082 — 1085). — The  Kastle-Meyer  reagent,  which 
is  a  2%  solution  of  phenolphthalein  in  20%  potassium  hydroxide 
solution  decolorised  by  boiling  with  zinc  powder,  gives  a  pink 
coloration  with  copper  salts  and  is  capable  of  detecting  1  part  of 
copper  in  100,000,000  parts  of  water.  Four  drops  of  the  reagent 
are  added  to  10  c.c.  of  the  solution  to  be  tested  and  then  one  drop 
of  hydrogen  peroxide  (5 — 6  vols.).  W.  G. 

The  Iodometric  Estimation  of  Copper  and  Arsenic  present 
together,  especially  in  Paris  and  Schweinfurth  Green. 

I.  M.  Kolthoff  and  C.  J.  Cremer  ( Pharm .  WeeJcblad,  1921,  58, 
1620 — 1624). — Arsenic  trioxide  can  be  estimated  by  means  of 
iodine  if  the  eupric-ion  concentration  is  very  much  reduced, 
which  can  be  effected  by  addition  of  excess  of  pyrophosphate 
or  tartrate,  with  which  the  copper  forms  complex  salts.  0*6 — 
0*8  Gram  of  the  pigment  is  boiled  with  25  c.c.  of  water  and  5  grams 
of  sodium  pyrophosphate  to  a  clear  solution.  After  cooling, 
N 1 10-iodine  solution  is  added  until  the  deep  blue  solution  becomes 
green;  the  end-point  is  very  sharp.  The  iodine  required  is 
equivalent  to  the  arsenious  oxide  present.  Ten  c.c.  of  4A-sul- 
phuric  acid  and  2  grams  of  potassium  iodide  are  then  added,  and 
after  ten  minutes  the  iodine  liberated  by  reduction  of  the  cupric 
compound  is  titrated  with  A/10-thiosulphate,  starch  being  added 
towards  the  end. 

The  results  were  checked  by  analysis  of  the  pigments  by  the 
standard  Lunge-Berl  method.  This  method  was  found  unsatis¬ 
factory  for  copper,  the  results  being  always  high.  Addition  of 
hydrazine  sulphate  before  the  sodium  hydroxide  reduces  the  copper 
compound,  the  element  being  precipitated  and  weighed  as  metal; 
this  modification  is  much  more  accurate  than  the  accepted  method. 

The  iodine  titration  is  rapid  and  simple,  and  gives  accurate 
results  for  both  elements.  S.  I.  L. 

Separation  and  Estimation  of  Copper,  Lead,  Antimony, 
and  Tin.  Analysis  of  White  Metals.  A.  Kling  and  A. 
Lassieur  (Compt.  rend.,  1921,  173,  1081 — 1082). — 0’5 — 1*0  Gram 
of  the  alloy  is  dissolved  in  10  c.c.  of  hydrochloric  acid  in  the 
presence  of  potassium  chlorate.  The  solution  is  diluted  to  100  c.c., 
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and  neutralised  with  sodium  hydroxide.  Any  precipitate  formed 
is  redissolved  by  the  addition  of  4 — 5  grams  of  tartaric  acid.  The 
liquid  is  transferred  to  a  conical  flask  coated  inside  with  wax, 
and  to  it  are  added  10  c.c.  of  concentrated  hydrofluoric  acid  and 
then,  after  half  an  hour,  10  grams  of  sodium  acetate,  1  c.c.  of 
glacial  acetic  acid  and  water  to  bring  the  volume  to  300  c.c.  A 
white  precipitate  of  lead  fluoride  is  formed,  but  to  the  liquid  20  c.c. 
of  a  10%  solution  of  sodium  sulphide  are  added  and  after  a  time 
the  precipitate  of  the  sulphides  of  copper,  lead,  and  antimony  is 
filtered  off.  In  the  filtrate  the  tin  may  be  estimated  either  by 
precipitation  with  cupferron  (cf.  A.,  1920,  ii,  452),  or  electrolytically 
after  decomposition  of  the  complex  fluoro- compound  by  the 
addition  of  boric  acid  and  redissolving  the  tin  sulphide  by  boiling 
with  hydrogen  peroxide.  The  precipitate  of  the  mixed  sulphides 
is  extracted  with  80  c.c.  of  sodium  sulphide  solution  ( d  1*14)  and 
the  antimony  estimated  electrolytically  in  the  extract  after  the 
addition  of  potassium  cyanide.  The  copper  and  lead  sulphides 
are  dissolved  in  nitric  acid  and  the  two  metals  estimated  simuh 
taneously  by  electrolysis.  W.  G. 

Estimation  of  Mercury  in  the  Mercurial  Pills  of  the  [French] 
Codex.  Maurice  Francois  (J.  Pharm.  Chim.,  1921,  24,  369 — 379  ; 
Ann.  Falsify  1921,  14,  340 — 347). — The  pills  are  heated  with 
concentrated  nitric  acid  for  two  hours  on  a  water- bath,  and  after 
a  further  two  hours  the  solution  is  filtered,  and  the  destruction 
of  the  organic  matter  is  completed  by  adding  a  small  quantity  of 
a  10%  solution  of  bromine.  After  ten  minutes  the  liquid  is 
rendered  strongly  alkaline  with  sodium  hydroxide  and  after  adding 
potassium  iodide  the  mercury  is  precipitated  in  the  form  of  a  grey 
powder  by  means  of  formaldehyde  solution.  After  two  hours  the 
supernatant  liquid  is  decanted  through  a  filter,  the  mercury  is  washed 
with  dilute  sodium  hydroxide  solution,  and  is  then  treated,  together 
with  the  filter-paper  and  its  contents,  with  diluted  acetic  acid  and 
iV/10-iodine  solution.  After  ten  minutes’  agitation,  the  mercury 
is  completely  transformed  into  mercuric  iodide,  which  dis¬ 
solves  in  the  potassium  iodide  present,  and  the  excess  of  iodine 
is  titrated  back  with  thiosulphate.  The  method  is  of  general 
application  to  all  the  mercurial  pills  of  the  French  Codex  without 
modification  except  in  the  case  of  opiated  mercurous  iodide  pills, 
with  which,  after  treatment  with  nitric  acid,  a  crystalline  precipitate 
of  mercuric  iodonitrate,  HgI2,Hg(N03)2,  is  formed.  All  that  is 
necessary  in  this  case,  however,  is  to  dissolve  the  crystals  in  the 
liquor  by  addition  of  potassium  iodide,  and  omitting  the  bromine 
treatment,  to  proceed  with  the  precipitation  of  the  mercury  as  above. 
In  pills  containing  soap,  although  the  fat  acids  are  not  destroyed 
by  the  nitric  acid  treatment*,  they  do  not  retain  any  mercury  in 
combination,  and  form  a  layer  on  the  surface  of  the  liquor,  which 
solidifies  on  cooling,  and  is  therefore  easily  separated.  G.  F.  M. 

Volumetric  Estimation  of  Aluminium.  Ernst  Josef  Kraus 
(Chem.  Zeit.,  1921,  45,  1173). — The  neutral  or  faintly  acid  solution 
containing  the  aluminium  in  the  form  of  sulphate,  and  free  from 


ii.  88 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


other  interfering  metals,  is  titrated  with  standard  disodium  hydro¬ 
gen  phosphate  solution,  a  few  drops  of  silver  nitrate  solution  being 
used  as  indicator,  as  yellow  silver  phosphate  only  commences  to 
form  after  all  the  aluminium  has  been  precipitated  as  phosphate 
according  to  the  equation :  Al2(S04)3+2Na2HP04=2AlP04+ 

2Na2S04+H2S04.  The  titration  is  preferably  carried  out  in  a  boiling 
solution  as  the  silver  phosphate  is  more  pronouncedly  yellow  in 
colour  and  therefore  more  easily  noticeable  under  these  conditions. 
In  presence  of  other  metals,  such  as  iron,  etc.,  the  aluminium 
should  first  be  separated,  by  addition  of  excess  of  sodium  hydroxide, 
for  example,  and  finally  precipitated  as  hydroxide  with  ammonia. 
The  precipitate  after  washing  is  dissolved  in  a  slight  excess  of 
dilute  sulphuric  acid  to  form  a  solution  suitable  for  the  titration. 
The  method  gives  good  results  even  when  only  very  small  quantities 
of  the  metal  are  to  be  estimated.  G.  P.  M. 

Improved  Method  for  the  Separation  of  Iron  and  Man¬ 
ganese.  M.  Cartjs  ( Chem .  Zeit .,  1921,  45,  1194). — In  the  usual 
method  for  the  separation  of  manganese  from  the  metals  of  the 
iron  group  by  precipitating  the  latter  as  basic  acetates,  the  con¬ 
tamination  of  the  precipitate  with  manganese  is  not  due  to  the  co- 
precipitation  of  the  basic  acetate  of  this  metal,  but  to  the  formation 
of  insoluble  higher  oxidation  products  owing  to  the  action  of 
dissolved  oxygen.  A  perfect  separation  of  the  manganese  in  one 
operation,  even  when  a  large  excess  is  present,  is  obtained  by 
causing  the  precipitation  with  sodium  acetate  to  occur  in  presence 
of  a  small  quantity  of  hydrogen  peroxide,  in  which  case  no  oxida¬ 
tion  of  the  manganese  salts  can  occur.  The  precipitate  obtained, 
after  washing  with  dilute  acetic  acid  containing  a  small  quantity 
of  sodium  acetate  and  hydrogen  peroxide,  and  finally  with  hot 
water,  is  then  completely  free  from  manganese.  G.  F.  M. 

The  Acidimetric  Estimation  of  Dichr ornate.  I.  M.  Kolt- 
hoff  and  E.  H.  Vogelenzang  (Rec.  trav.  chim.,  1921,  40,  681 — 
685). — By  reason  of  the  hydrolysis  of  potassium  chromate  solution, 
neither  chromic  acid  nor  dichromate  can  be  neutralised  using 
phenolphthalein  as  indicator.  A  study  of  the  neutralisation  of 
dichromate  with  sodium  hydroxide  leads  to  the  following  con¬ 
clusions  : — Thymolphthalein  should  be  used  as  indicator;  if 
phenolphthalein  is  used  the  solution  must  have  been  saturated 
previously  with  sodium  chloride,  or  barium  chloride  must  be  used 
to  precipitate  the  chromate  formed.  The  barium  chloride  may 
only  be  added  when  the  solution  is  already  yellow,  otherwise  the 
precipitate  of  barium  chromate  contains  chromic  acid.  It  is 
claimed  that  the  results  are  correct  to  within  0*2%,  but  the  method 
is  not  recommended  owing  to  difficulties  with  the  indicator. 

H.  J.  E. 

Modified  Method  for  the  Estimation  of  Iron  and  Vanadium 
after  Reduction  by  Hydrogen  Sulphide.  G.  E.  F.  L undell 
and  H.  B.  Knowles  (J.  Amer .  Chem.  Soc.,  1921,  43,  1560 — 
1568). — The  estimation  of  iron  or  of  vanadium  by  reduction  with 
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hydrogen  sulphide  followed  by  titration  with  potassium  perman¬ 
ganate  or  dichromate  ordinarily  leads  to  high  values.  These  high 
values  are  not  due  to  the  presence  of  sulphur,  and  persist  in  spite 
of  the  complete  expulsion  of  hydrogen  sulphide  and  the  avoidance 
of  organic  matter  extracted  from  filter-paper.  They  may  be 
ascribed  to  polythionic  acids  which  are  not  destroyed  by  boiling 
in  moderately  concentrated  sulphuric  acid  solution  and  are 
volatilised  slowly  from  dilute  and  more  rapidly  from  concentrated 
solutions.  Reasonably  accurate  estimations  may  be  made  by 
restricting  the  volume  of  the  original  solution  to  100  c.c.  and  pro¬ 
ceeding  by  the  following  modified  process.  The  solution  is  acidified 
with  sulphuric  acid  until  it  contains  2 -5%  sulphuric  acid  by  volume, 
reduced  by  hydrogen  sulphide  for  thirty  minutes  in  cold  solution, 
and  for  a  further  fifteen  minutes,  during  which  the  solution  is  raised 
to  the  boiling  point.  The  hot  solution  is  treated  with  15  c.c.  of 
1  :  1 -sulphuric  acid  and  boiled  for  thirty  to  sixty  minutes,  during 
which  a  stream  of  carbon  dioxide  is  passed  through,  until  the 
total  volume  of  liquid  is  about  50  c.c.  The  solution  is  cooled,  the 
current  of  carbon  dioxide  being  maintained,  diluted  to  200  c.c., 
and  titrated  with  standard  permanganate  solution.  In  some  cases 
it  is  advisable  to  filter  off  the  separated  sulphur  after  the  hydrogen 
sulphide  treatment.  The  filtrate  is  treated  for  a  further  ten 
minutes  with  hydrogen  sulphide  and  the  process  completed  as 
above.  The  average  errors  found  by  this  method  are  for  iron 
0’5%  and  for  vanadium  0T%.  For  accurate  estimations  of  iron 
and  vanadium  in  solutions  containing  platinum  (as  in  rock  analysis), 
a  preliminary  separation  of  the  hydrogen  sulphide  group,  followed 
by  expulsion  of  the  gas,  complete  oxidation  with  permanganate, 
and  reduction  with  sulphur  dioxide  is  recommended.  J.  F.  S. 

Estimation  of  Vanadium  and  Chromium  in  Ferrovanadium 
by  Electrometric  Titration.  G.  L.  Kelley,  J.  A.  Wiley, 
Pv.  T.  Bohn,  and  W.  C.  Wright  (J.  Ind.  Eng.  Chem .,  1921,  13, 
939 — 941). — Three  grams  of  the  ferrovanadium  are  dissolved  in 
a  mixture  of  nitric  acid  and  hydrochloric  acid,  sulphuric  acid  is 
then  added,  the  mixture  evaporated  to  expel  all  nitric  acid  and 
hydrochloric  acid,  cooled,  and  the  solution  diluted  to  1000  c.c. 
One  hundred  c.c.  of  this  solution  are  treated  with  25  c.c.  of  sulph¬ 
uric  acid  ( d  1*58),  diluted  to  300  c.c.,  boiled,  and  20  c.c.  of  10% 
ammonium  persulphate  solution  and  10  c.c.  of  0*25%  silver  nitrate 
solution  are  added;  the  mixture  is  boiled  for  ten  minutes,  5  c.c. 
of  hydrochloric  acid  (1  :  3),  are  then  added,  the  boiling  is’  continued 
for  a  further  ten  minutes,  the  mixture  treated  with  26  c.c.  of 
sulphuric  acid,  cooled  at  5°,  and  titrated  with  ferrous  ammonium 
sulphate  solution,  the  end-point  of  the  titration  being  determined 
electro  metrically.  This  titration  is  a  measure  of  the  vanadium 
and  chromium  together.  The  vanadium  is  estimated  by  boiling 
100  c.c.  of  the  original  solution  with  a  few  c.c.  of  ferrous  sulphate 
solution,  adding  20  c.c.  of  sulphuric  acid,  d  1*58,  and  40  c.c.  of 
nitric  acid  (d  1*40),  diluting  the  mixture  to  200  c.c.,  and  boiling 
it  at  such  a  rate  that  the  volume  is  reduced  to  100  c,c,  in  one  hour. 
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The  solution  is  then  cooled  and  titrated  as  before.  The  difference 
between  the  two  titrations  is  a  measure  of  the  amount  of  chromium 
present.  W.  P.  S. 

[Estimation  of  Antimony  as  Sodium  Antimonate.]  E.  S. 

Tomula  (Z.  anorg .  Chem.,  1921,  118,  81 — 92). — See  this  vol.,  ii,  74. 

Estimation  of  Bismuth.  O.  A.  Critchett  (Eng.  and  Min.  J., 
1921,  112,  58). — A  solution  of  the  ore  in  a  mixture  of  nitric  and 
hydrochloric  acids,  having  been  evaporated  with  sulphuric  acid 
until  fumes  appear,  is  diluted,  treated  with  a  drop  of  hydrochloric 
acid,  filtered,  and  the  filtrate  boiled  with  sodium  thiosulphate 
and  aluminium  foil.  The  precipitate  is  collected,  returned  to  the 
beaker  with  hot  water,  potassium  hydroxide  added,  and  the  liquid, 
after  having  been  boiled,  is  filtered  through  the  original  paper. 
The  latter,  with  the  precipitate,  is  repeatedly  evaporated  with 
nitric  and  sulphuric  acids  until  the  paper  is  completely  destroyed. 
After  dilution,  boiling,  filtering,  addition  of  a  slight  excess  of 
ammonium  hydroxide,  and  again  boiling,  the  precipitate  is  collected, 
washed,  and  dissolved  in  hot  dilute  nitric  acid.  The  bismuth  may 
then  be  estimated  (a)  as  oxide  after  treatment  with  ammonium 
carbonate,  (6)  as  oxychloride  after  neutralising  with  ammonium 
hydroxide,  adding  a  little  hydrochloric  acid,  diluting,  and  boiling, 
or  (c)  by  titration  with  permanganate  after  dilution,  treatment 
with  ammonium  oxalate,  boiling,  and  separation,  with  subsequent 
washing  by  decantation  with  hot  water,  of  the  precipitate  of 
bismuth  oxalate.  Chemical  Abstracts. 

Analytical  Chemistry  of  Tantalum,  Columbium,  and  their 
Mineral  Associates.  I.  The  Use  of  Tartaric  Acid  in  the 
Analysis  of  Natural  Tantalocolumbates.  II.  The  Separa¬ 
tion  of  Zirconium  from  Tantalum  and  from  Columbium. 

Walter  Raymond  Schoeller  and  Alan  Richard  Powell 
(T.,  1921,  119,  1927—1935). 

Evaluation  of  the  Degree  of  Unsaturation  of  Mineral  Oils 
in  the  Bergius  Process.  H.  I.  Waterman  and  J.  N.  J.  Perquin 
(Bee.  trav.  chim.,  1921,  40,  677 — 680;  cf.  Dean  and  Hill,  Technical 
Paper  181,  Bureau  of  Mines ,  1917). — Determination  of  the  iodine 
number  of  an  unrefined  mineral  oil,  before  and  after  treatment 
by  the  Bergius  process,  shows  that  it  is  a  little  greater  after 
treatment.  H.  J.  E. 

Estimation  of  Phenanthrene.  Arthur  G.  Williams  (J. 
Amer.  Chem.  Soc.,  1921,  43,  1911 — 1919). — The  phenanthrene  is 
oxidised  by  iodic  acid  to  phenanthraquinone,  which  is  precipitated 
as  toluphenanthrazine  by  means  of  3  : 4-toIylenediamine  and 
weighed  as  such,  the  procedure  being  as  follows  : 

For  materials  containing  30%  or  more  of  phenanthrene,  0*25  gram 
is  weighed  into  a  50  c.c.  conical  flask,  0*75  gram  of  iodic  acid  and 
20  c.c.  of  glacial  acetic  acid  are  added  and  the  mixture  is  boiled 
for  two  and  a  half  hours  under  an  air  condenser.  After  cooling  for 
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several  hours,  any  anthraquinone  formed  from  anthracene  present 
in  the  original  material  is  filtered  off  on  a  Gooch  crucible  and  washed 
with  the  minimum  amount  of  glacial  acetic  acid.  The  filtrate 
and  washings  are  evaporated  to  slightly  less  than  25  c.c.  and  then 
the  volume  is  made  exactly  to  25  c.c.,  the  mixture  is  cooled  and 
1  gram  of  3  :  4-tolylenediamine  is  added  and  the  flask  left  in  run¬ 
ning  water  at  20°  over-night.  The  toluphenanthrazine  is  collected 
in  a  Gooch  crucible  and  washed  first  with  25  c.c.  of  50%  acetic 
acid  saturated  with  the  phenanthrazine  and  then  with  200  c.c.  of 
cold  water.  The  precipitate  is  dried  and  weighed  and  to  the 
weight  is  added  0*053  gram  to  allow  for  the  toluphenanthrazine 
remaining  in  solution  in  the  25  c.c.  of  glacial  acetic  acid.  The 
factor  for  conversion  into  phenanthrene  is  0*6052.  Carbazole,  if 
present  in  amounts  exceeding  10%,  interferes  in  the  determination 
of  phenanthrene,  and  some  of  the  high-boiling  coal  tar  constituents 
interfere ;  a  crude  anthracene  cannot  be  directly  analysed. 

For  the  detection  of  phenanthrene,  the  material  is  oxidised  as 
described  above,  the  mixture  being  cooled  and  filtered.  The 
filtrate  is  poured  into  water  and  the  precipitate  collected  and 
washed  with  water.  The  precipitate  is  warmed  with  concentrated 
sodium  hydrogen  sulphite  solution  and  any  residue  is  filtered  off. 
The  filtrate  is  washed  in  a  separating  funnel  with  one  or  two 
portions  of  carbon  tetrachloride  and  then,  after  the  addition  of 
a  fresh  portion  of  carbon  tetrachloride,  is  acidified  with  hydro¬ 
chloric  acid  containing  ferric  chloride.  The  carbon  tetrachloride 
layer,  which  contains  the  phenanthraquinone,  is  separated  and 
tested  by  Hilpert  and  Wolf’s  reaction  (cf.  A.,  1913,  ii,  733),  using 
a  solution  of  antimony  pentachloride  in  carbon  tetrachloride,  a 
purplish -red  precipitate  being  obtained  on  boiling  if  phenanthrene 
was  originally  present.  W.  G. 

Chemical  Analysis  of  Caoutchouc  Articles.  Andr£  Dubosc 
{Ann.  Chim.  Analyt .,  1921,  3,  335 — 344). — A  resume  of  the  methods 
employed  and  the  estimations  necessary  for  a  complete  chemical 
analysis  of  caoutchouc  and  ebonite  articles.  (1)  The  acetone 
extract  contains  the  natural  resins,  added  resins,  free  sulphur, 
oils,  and  waxes,  and  is  evaporated  to  dryness  and  quantitatively 
examined  for  these  substances  by  the  usual  methods.  (2)  The 
chloroform  extract  should  be  almost  colourless.  Brown  coloration 
indicates  the  presence  of  tar  or  asphaltic  adulterants.  (3)  The 
extract  in  alcoholic  potash  of  tho  insoluble  residue  of  the  chloro¬ 
form  extraction  should  not  exceed  15%  from  a  material  con¬ 
taining  about  50%  of  caoutchouc,  a  larger  proportion  indicating 
added  oils  or  fats.  (4)  The  aqueous  extract  reveals  the  presence 
of  starch  or  dextrins.  (5)  The  estimation  of  total  sulphur  is 
best  carried  out  by  Henriquez’s  method  as  modified  by  the  Bureau 
of  Standards.  (6)  The  ash  is  determined  on  the  residue  from  the 
acetone  extraction,  and  a  rough  estimate  of  the  caoutchouc  content 
can  be  obtained  by  subtracting  ash  and  total  sulphur  from  100. 
(7)  None  of  the  various  methods  which  have  been  proposed  for 
the  estimation  of  caoutchouc  itself  give  entire  satisfaction.  The 
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total  foreign  matter  may  be  obtained,  however,  by  solution  in  boiling 
nitrobenzene,  diluting  with  chloroform,  filtering  through  a  tared 
filter,  washing  with  acetone,  drying,  and  weighing.  G.  F.  M. 

Estimation  of  Oxalic  Acid  in  Urine.  E.  Salkowski 
( Biochem .  Z.,  1921,  118,  259 — 266). — A  reply  to  Bau’s  criticism 
of  the  author’s  method  (A.,  1921,  ii,  356).  H.  K. 

Estimation  of  the  Amino-acids  of  Feeding  Stuffs.  T.  S. 

Hamilton,  W.  B.  Nevens,  and  H.  S.  Grindley  ( J .  Biol.  Chem ., 
1921,  48,  249 — 272). — Further  improvements  are  made  in  the 
application  of  Van  Slyke’s  method  to  the  estimation  of  amino- 
acids  in  feeding  stuffs  (cf.  Eckstein  and  Grindley,  A.,  1919,  ii,  204). 
Non-protein  nitrogen  is  first  removed  from  the  material  by  suc¬ 
cessive  extractions  with  anhydrous  ether,  cold  absolute  alcohol, 
and  cold  1%  trichloroacetic  acid,  any  protein  removed  by  the 
latter  being  recovered  by  precipitation  with  colloidal  ferric 
hydroxide.  The  main  portion  of  the  protein  is  then  extracted 
with  dilute  (0*2%)  sodium  hydroxide.  Starch  is  removed  from 
the  residue  by  treatment  with  hot  2%  trichloroacetic  acid  and  the 
remaining  protein  extracted  by  treatment  first  with  boiling  20% 
hydrochloric  acid  and  then  with  cold  5%  sodium  hydroxide.  A 
small  quantity  of  protein  extracted  with  the  starch  is  recovered 
by  precipitation  of  the  latter  by  addition  of  alcohol.  The  various 
fractions  of  protein  thus  obtained  are  hydrolysed  with  concentrated 
hydrochloric  acid,  united,  and  submitted  to  the  Van  Slyke  analysis. 
The  method  is  applied  to  oats,  corn,  cotton-seed  meal,  and  lucerne. 

E.  S. 

Estimation  of  Hippuric  Acid  in  Urine.  J.  Snapper  and 
E.  Laqueur  (Arch.  Neerl.  Physiol .,  1921,  6,  48 — 57). — To  100  c.c. 
of  urine  25  grams  of  sodium  chloride  are  added,  and  a  little  con¬ 
centrated  hydrochloric  acid.  An  aliquot  portion  is  extracted  six 
times  with  ethyl  acetate,  and  the  total  extract  is  washed  once 
with  one-quarter  of  its  volume  of  water.  The  wash  water  is 
washed  with  an  equal  volume  of  ethyl  acetate,  which  is  added  to 
the  original  extract.  After  evaporation  of  the  ethyl  acetate,  the 
urea  is  decomposed  by  sodium  hypobromite,  and  the  residual 
hippuric  acid  estimated  by  Kjeldahl’s  method.  G.  B. 

The  Rotation  of  Dextrose  in  Solutions  of  Trisodium 
Phosphate.  Mutarotation  as  an  Analytical  Method.  Hans 
Murschhatjser  ( Biochem .  Z 1921,  117,  215 — 225). — The  muta¬ 
rotation  of  dextrose  is  accelerated  by  trisodium  phosphate.  It 
follows  a  unimolecular  law,  the  velocity  constants  being  also  linear 
functions  of  the  concentration  of  sodium  phosphate.  As  the 
mutarotation  is  a  function  of  the  hydroxyl  ion,  its  use  is  indicated 
for  distinguishing  salts  of  different  alkalinity.  H.  K. 

Conditions  Affecting  the  Quantitative  Estimation  of 
Reducing  Sugars  by  FehlingTs  Solution.  Elimination  of 
certain  Errors  Involved  in  Current  Methods.  F.  A.  Qtjisum- 
bing  and  A.  W.  Thomas  ( J .  Amer.  Chem.  Soc .,  1921,  43,  1503 — 
1526). — The  various  sources  of  error  in  the  current  methods  of 
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using  Fehling’s  solution  are  discussed.  The  inter-relationship  of 
temperature,  60 — 110°,  and  time  of  heating,  ten  minutes  to  two 
hours,  to  determine  the  best  time  and  optimum  temperature  for 
reduction  has  been  investigated.  Fehling’s  solution  has  been 
studied  from  the  point  of  view  of  the  nature  and  concentration 
of  the  alkali,  concentration  of  copper  sulphate  and  potassium 
sodium  tartrate,  to  find  the  maximum  and  minimum  concentrations 
of  these  constituents  necessary  to  give  the  greatest  yield  of  cuprous 
oxide  and  to  ensure  the  formation  of  the  complex  cupric  tartrate 
ion.  Auto-reduction  of  Fehling’s  solution  at  different  times  and 
temperatures  of  heating  has  been  measured,  showing  those  con¬ 
ditions  under  which  absolutely  no  “  blank  ”  reduction  is  obtained. 
Conditions  affecting  the  physical  properties  of  the  precipitated 
cuprous  oxide,  the  photosensitiveness,  and  the  keeping  quality 
of  Fehling’s  solution  are  recorded.  A  study  of  surface  oxidation 
involving  different  methods  of  heating  and  vessels  of  various 
sizes  has  been  carried  out  in  order  to  determine  the  loss  of  copper 
due  to  surface  oxidation  and  how  to  avoid  it.  The  catalytic  effect 
of  the  walls  of  the  container  has  been  demonstrated.  A  modified 
method  of  procedure  for  the  estimation  of  sugars  by  means  of 
Fehling’s  solution  is  described.  In  this  method  the  solutions  required 
are,  (1)  copper  sulphate  solution  containing  82*4  grams  of 
CuS04,5H20  per  litre,  (2)  alkaline  tartrate  solution;  376  grams  of 
crystallised  potassium  sodium  tartrate  dissolved  in  water  in  a  litre 
flask,  and  the  calculated  amount  of  sodium  hydroxide  solution 
added  to  make  1  litre  of  this  solution  containing  130  grams  of 
sodium  hydroxide.  The  sodium  hydroxide  is  made  from  material 
purified  by  alcohol  which  is  kept  in  concentrated  solution  for 
several  days  to  allow  carbonates  and  other  insoluble  impurities 
to  separate.  To  make  an  estimation,  25  c.c.  of  the  copper 
sulphate  solution,  25  c.c.  of  the  alkaline  tartrate  solution,  and 
50  c.c.  of  the  sugar  solution  are  placed  in  a  beaker  and  warmed  on 
a  water- bath  at  80°.  After  exactly  thirty  minutes,  the  cuprous 
oxide  is  filtered  on  a  Gooch  crucible  and  washed.  This  may  either 
be  dried  and  weighed  as  cuprous  oxide,  or  dissolved  in  nitric  acid 
and  estimated  electrolytically.  From  the  weight  of  copper,  the 
amount  of  sugar  may  be  obtained  from  tables  which  are  given 
in  the  paper  or  by  means  of  the  following  equations,  in  which 
x  is  the  amount  in  milligrams  of  copper  obtained  from  y  mg.  of 
sugar:  dextrose,  y=0*474^+0'000115a:2 ;  lsevulose,  y~ 0526#+ 
(M)00078a;2;  lactose,  y~ O’SlSz+O'OOOOOS^;2 ;  maltose,  y=0*990a;+ 
O’OOOOOOSx2 ;  and  invert-sugar,  y= 0*504o:+0‘0000870^2.  This 
method  is  designed  for  use  in  the  analysis  of  saccharine  materials 
containing  sucrose,  dextrose,  lsevulose,  invert-sugar,  lactose,  and 
maltose.  It  is  not  claimed  that  the  method  can  be  used  for  the 
accurate  quantitative  estimation  of  0T%  or  less  of  invert-sugar 
in  approximately  pure  sucrose.  J.  F.  S. 

Errors  in  the  Estimation  of  Sugar  by  Fermentation  with 
Yeast.  Carl  Lange  (Berlin  Klin .  Woch.,  1921,  58,  957 — 959; 
from  Chem.  Zentr .,  1921,  iv,  848). — The  estimation  of  sugar  in 
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urine  by  fermentation  with  yeast  is  subject  to  certain  errors.  The 
evolved  gas  is  not  entirely  carbon  dioxide,  but  contains  also  nitro¬ 
gen  from  the  reaction  of  carbamide,  ammonia,  or  amino-acids  with 
nitrites.  The  latter  may  be  formed  by  reduction  of  nitrates  in 
the  urine,  or  may  occur  in  the  yeast.  There  may  also  be  an 
evolution  of  carbon  dioxide  from  carbonates  present  in  the  urine. 
Errors  may  be  diminished  to  some  extent  by  sterilisation,  and 
precipitation  of  carbonates  with  calcium  chloride.  The  estimation 
of  sugar  in  urine,  however,  gives  only  an  approximate  value. 

G.  W.  R, 

Limitations  of  the  Modified  Lewis-Benedict  Method  of 
Blood  Sugar  Estimation.  Ruth  A.  Guy  (Biochem.  J .,  1921, 
15,  575 — 576). — 0*0001  Gram  of  acetone  added  to  2  c.c.  of  blood 
produces  an  observable  colour  change  in  Lewis  and  Benedict’s 
picric  acid  method  of  sugar  estimation  (A.,  1915,  ii,  111),  but  no 
change  is  noted  with  similar  quantities  of  acetoacetic  acid.  G.  B. 

The  Catalytic  Power  of  Flour.  0.  Fernandez  and  A. 
Pizarroso  (Anal.  Fis.  Quim.,  1921,  19,.  265 — 268). — The  catalytic 
activity  of  flour,  measured  by  its  decomposition  of  hydrogen 
peroxide,  has  been  proposed  as  a  measure  of  its  grade  of  extraction. 
The  results  obtained  by  the  authors,  using  samples  of  flour  of 
different  origin,  showed  no  correlation  between  catalytic  activity 
and  total-  or  phy tin-phosphorus.  The  test  is  held  to  be  of  little 
value.  G.  W.  R. 

Identification  of  Oxycellulose  by  means  of  the  Barium 
Compound.  Ernst  Becker  (Zellstoff  u.  Papier,  1921,  1, 
5—7). — When  2  grams  of  oxycellulose  are  shaken  with  50 — 60  c.c. 
of  barium  hydroxide  solution  for  four  hours,  and  the  insoluble 
portion  is  washed  with  water  until  the  filtrate  is  free  from  barium 
compounds,  a  barium  compound  of  oxycellulose  remains,  of  which 
the  content  of  barium  varies  according  to  the  origin  of  the 
oxycellulose.  Chemical  Abstracts. 

Benzidine  Hydrochloride  as  a  Reagent  for  Wood  Cells. 

C.  van  Zijp  ( Pharm .  Weekblad,  1921,  58,  1539 — 1542). — A  solution 
of  0*2  gram  of  benzidine  in  19  c.c.  of  water,  to  which  1  c.c.  of  25% 
hydrochloric  acid  has  been  added,  gives  an  orange  stain  to  ligneous 
matter  in  microscope  sections.  Sections  of  material  containing 
tannins  or  acids  which  act  on  iron  should  be  washed  free  from 
iron  with  a  1  %  solution  of  hydrochloric  acid  in  alcohol  after 
cutting.  Starch  can  be  stained  with  iodine  in  the  same  section 
without  interfering.  The  reagent  also  detects  diseased  tissues 
in  Hevea  bark,  and  for  this  reason,  as  well  as  because  of4its  cheap¬ 
ness  as  compared  with  phloroglucinol,  is  of  great  use  for  control 
on  rubber  plantations.  S.  I.  L. 

Detection  of  Formaldehyde  with  Phenols.  B.  Pfyl, 
G.  Reif,  and  A.  Hanner  (Chem.  Zeit .,  1921,  45,  1220 — 1221). — 
Phenol  reactions  for  the  detection  of  formaldehyde  as  previously 
carried  out  (cf.  A.,  1921,  ii,  663)  are  not  sufficiently  trustworthy 
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when  the  test  is  to  be  adapted  to  the  detection  of  methyl  alcohol 
in  potable  spirits  and  tinctures  after  distillation  with  permanganate, 
as  colour  reactions  are  often  simultaneously  given  by  the  traces 
of  other  aldehydes,  alcohols,  etc.,  which  pass  over  into  the  dis¬ 
tillate,  and  the  mixed  colours  produced  allow  of  no  certain  con¬ 
clusions  being  drawn.  A  solution  of  guaiacol,  or  of  apomorphine 
hydrochloride  in  concentrated  sulphuric  acid  (0’02  gram  in  10  c.c.) 
gives,  however,  a  reagent  with  which  a  sharp  distinction  can  always 
be  observed  if  methyl  alcohol  is  present  in  the  original  tincture. 
The  reaction  is  best  carried  out  by  adding  a  few  drops  of  the 
distillate  to  0*5  c.c.  of  the  reagent  in  a  watch  glass.  With  the 
guaiacol  reagent  a  clear  dark  red  colour  is  produced  when  formalde¬ 
hyde  is  present  which  is  readily  distinguished  from  the  pale  yellow 
coloration  produced  in  its  absence,  whilst  with  the  apomorphine 
reagent  a  characteristic  precipitate  is  formed  in  presence  of  form¬ 
aldehyde.  As  little  as  0*25%  of  methyl  alcohol  in  tinctures,  etc., 
can  be  detected  with  certainty  by  the  new  method.  G.  F.  M. 

Orcinol  Reaction  of  Furfuraldehyde.  Ed.  Justin -Mu  eller 
(J.  Pharm .  Ckim.,  1921,  [vii],  24,  334 — 336). — As  little  as  1  part 
of  furfuraldehyde  in  600,000  parts  of  solution  may  be  detected 
by  the  blue  coloration  which  is  obtained  when  5  c.c.  of  the  solution, 
5  c.c.  of  hydrochloric  acid,  and  0*02  gram  of  orcinol  are  heated 
together,  cooled,  and  shaken  with  a  few  drops  of  amyl  alcohol. 

W.  P.  S. 

Source  of  Error  in  Tests  for  Acetone.  E.  Pittarelli 

( Policlinico ,  1921,  28,  621 ;  J.  Am.  Med .  Assoc.,  76,  1803). — 
Caoutchouc  under  the  influence  of  steam  or  boiling  water  yields 
a  volatile  substance  which  responds  to  all  the  tests  most  character¬ 
istic  of  acetone ;  therefore  conclusions  based  on  technique  involving 
distillation  in  the  presence  of  caoutchouc  may  be  misleading. 

Chemical  Abstracts. 

Microchemical  Reactions  of  4  4  Dulcin  T 1  [ p-Ethoxyphenyl- 
carbamide].  G.  Deniges  and  R.  Tourrou  (Compt.  rend.,  1921, 
173,  1184 — 1186). — When  a  few  particles  of  “dulcin”  on  a 
microscope  slide  are  moistened  with  one  drop  of  nitric  acid  (d  1*39) 
they  dissolve  and  on  the  addition  of  a  drop  of  water  microscopic 
orange  or  brick-red  crystals  of  p-ethoxynitrophenylcarbamide  are 
obtained.  These  crystals  are  soluble  in  chloroform  and,  on 
evaporation  after  the  addition  of  a  drop  of  acetic  acid,  character¬ 
istic  crystals  are  obtained.  If  dilute  nitric  acid  is  used  in  place 
of  the  concentrated  acid  the  “  dulcin  ”  does  not  dissolve,  but  the 
mass  gradually  becomes  permeated  with  crystals  of  the  nitro¬ 
compound  and  under  the  microscope  there  is  the  appearance  of  a 
marked  effervescence.  “  Dulcin  ”  is  soluble  in  concentrated 
sulphuric  acid  or  glacial  acetic  acid  and  is  deposited  as  a  micro¬ 
crystalline  precipitate  from  such  solutions  on  the  addition  of  water 
or  alkali.  W.  G. 

The  Vitali  Reaction  for  Cocaine.  Paul  Hardy  ( J .  Pharm. 
Chim.,  1921,  [vii],  24,  325 — 330). — Pure  cocaine,  and  most  sub- 
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stituted  cocaines,  yield  a  yellow  coloration  with  the  Vitali  test 
in  the  cold;  zsoatropylcocaine,  however,  yields  a  violet  coloration, 
and  the  presence  of  a  small  quantity  of  this  substance  in  certain 
specimens  of  cocaine  causes  these  to  give  a  violet  coloration  with 
the  test.  When  the  reaction  mixture  is  heated,  pure  cocaine 
produces  at  most  a  slight  yellow  coloration.  W.  P.  S. 

Morphine,  Codeine,  and  Narcotine  in  Indian  Opium. 

Jitendra  Nath  Rakshit  {Analyst,  1921,  46,  481 — 488). — The 
morphine  content  of  the  bulk  of  Indian  opium  is  between  8*5  and 
10*5%.  The  B.P.  process  for  estimating  morphine  is  inefficient 
in  India  owing  to  the  high  temperature  which  prevails.  The 
U.S.P.  process  is  better  and  compares  favourably  with  the  author’s 
polarimetric  process  {Analyst,  1918,  43,  321).  The  solubility  of 
codeine  and  narcotine  has  been  determined  in  various  solvents  at 
temperatures  between  20°  and  100°.  Methods  have  also  been  worked 
out  for  the  estimation  of  codeine  and  narcotine,  for  which  the 
original  should  be  consulted.  H.  K. 

Estimation  of  Tannin  and  Colouring  Matters  in  Wines. 

W.  Fresenius  and  L.  Grunhut  {Z.  anal.  Chem.,  1921,  60,  406 — 
417).— One  hundred  c.c.  of  the  wine  is  evaporated  to  expel 
alcohol,  cooled,  diluted  to  100  c.c.  and  50  c.c.  of  this  solution  are 
treated  with  a  few  grams  of  pure  animal  charcoal;  after  some 
hours,  the  mixture  (a  further  quantity  of  charcoal  must  be  added  if 
all  the  colour  has  not  been  removed)  is  diluted  to  1  litre,  filtered,  and 
400  c.c.  are  diluted  to  1  litre,  treated  with  10  c.c.  of  sulphuric  acid, 
{d  I'll),  and  30  c.c.  of  indigo  solution  (3  grams  of  indigo  dissolved  in 
20  c.c.  of  sulphuric  acid  and  diluted  to  1  litre)  and  the  mixture  is 
titrated  with  permanganate  solution.  Twenty  c.c.  of  the  de- 
alcoholised  wine  not  treated  with  charcoal  are  titrated  in  a  similar 
manner.  The  difference  between  the  two  titrations  is  a  measure  of 
the  tannin  and  colouring  substances  in  the  wine.  The  permanganate 
solution  should  contain  T33  grams  of  potassium  permanganate 
per  litre  and  be  standardised  against  10  c.c.  of  N /10- oxalic  acid 
solution ;  the  volume  of  permanganate  solution  used  is  divided  into 
0*0416  to  obtain  the  tannin  value  of  1  c.c.  of  permanganate  solution. 

W.  P.  S. 

Determination  of  the  Size  of  Particles.  Attempts  to 
Explain  the  Formation  of  Layers  in  Clay  Turbidities  and 
their  Use  in  Soil  Analysis.  Ernst  Ungerer  {Kolloid  Chem. 
Beihefte,  1921,  14,  63 — 95). — The  layers  in  clay  suspensions  are 
brought  about  solely  by  the  size  and  weight  of  the  suspended 
particles,  so  that  each  layer  corresponds  with  particles  of  a  definite 
size.  The  turbidity  between  two  layers  contains  particles  uniformly 
dispersed.  Layers  are  formed  both  in  solutions  containing  electro¬ 
lytes  and  in  solutions  which  do  not  contain  electrolytes,  but  a  high 
concentration  of  a  coagulating  electrolyte  will  probably  prevent  the 
formation  of  layers.  The  individual  layers  either  rise  or  fall  with  a 
uniform  velocity,  and  from  the  rate  of  falling  or  rising  the  size  of  the 
particles  in  a  givenlayer  may  be  calculated  by  means  of  Stokes’s  law. 
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Refraction  of  Light  at  Corresponding  Temperatures. 

W.  Herz  (Z.  physikal .  Ghem 1921,  98,  175 — 180). — A  theoretical 
paper  in  which  from  the  examination  of  the  data  for  a  large  number 
of  substances  it  is  shown  that  the  refractive  index  of  all  substances 
has  the  same  value  1-126  at  the  critical  temperature.  The  formulae 
of  Gladstone  and  Dale,  and  of  Lorentz  and  Lorenz  yield  approxi¬ 
mately  the  same  specific  refraction  values  for  this  temperature. 
It  is  also  shown  that  at  other  comparable  temperatures  the  refrac¬ 
tive  indices  approximate  to  the  same  value,  although  in  these 
cases  considerable  differences  do  occur.  Thus  at  the  boiling  point, 
ten  liquid  substances  give  &,  mean  value  of  1*335  for  the  refractive 
index,  the  extreme  values  being  1*348  and  1*320.  J.  F.  S. 

The  Spectrochemistry  of  Aliphatic  Dienes  with  Conjugated 
Double  Bonds.  K.  von  Atjwers  and  H.  Westermann  ( Ber ., 
1921,  54,  [5],  2993 — 2999). — The  physical  constants  of  a  number 
of  carbinols  and  the  corresponding  dienes  are  recorded.  The 
specific  exaltations  in  the  cases  of  the  latter  substances  with  “  un¬ 
disturbed,  doubly  disturbed,  and  singly  disturbed  ”  conjugation 
are  E^e fr.  +2*0,  +  1*4,  and  +0*9  and  ESvisp.  +50%,  +43%,  and 
+35%,  respectively.  The  boiling  points  of  the  dienes  are  de¬ 
pressed  by  branching  of  the  chain,  but  raised  by  the  approximation 
of  the  methyl  group  to  the  double  bond;  this  regularity  is  not 
alwa\7s  very  definitely  marked.  The  density  of  isomeric  com¬ 
pounds  increases  relatively  greatly  when  the  methyl  group  is 
attached  to  a  doubly-bound  carbon  atom.  Similarly,  the  index 
of  refraction  increases  with  similar  alteration  in  structure;  these 
changes  are  consonant  with  those  observed  with  cyclic  compounds. 

The  following  constants  are  recorded  :  A^-pentene-S-ol,  b.  p. 
64°/62  mm.,  d f95  0*8382,  n1/95  1*42558,  <7'95  1*42821,  nj95  1*43502, 
nlJ'95  1*44065.  A^-Hexen-3-ol,  b.  p.  59°/27  mm.,  df'3  0*8370,  nf3 
1*43025,  <3  1*43286,  n™  1*43962,  nf3  1*44510.  A^-Heptene-S-ol, 
b.  p.  63°/ll  mm.,  d? 4  0*8422,  ++  1*43698,  1*43965,  nf4  1*44620, 

n14'4  1*45176.  c-Methyl-A^-hexen-S-ol,  b.  p.  75°/45  mm.,  d]9  0*8411, 
n19  1*43539,  +p9  1*43788,  n £  1*44478,  n19  1*45045.  ^-Methyl-A/3- 
hepten-5-ol,  b.  p.  67°/ll  mm.,  d\5'2  0*8354,  n1*' '2 1*43679,  n\>’2 1*43926, 
1*44585,  n™'2  1*45127.  ^-Methyl- A^-octen- 8- ol,  b.  p.  85°/l 2  mm., 
d1*5  0*8402,  n1/5  1*44202,  <5  1*44448,  n145  1*45114,  n14'5  1*45651. 
S-Methyl-Av-heptene-c-ol,  b.  p.  66°/17  mm.,  d\r9  0*8525,  ++  1*44525, 
n\l9 1*44792,  nj9  1*45454,  n™  1*46018.  3-Methyl- Ar-octen-c-ol,  b.  p. 
89°/16  mm.,  d19'5  0*8495,  n195  1*44576,  nlp  1*44838,  nlp  1*45490, 
n\ 9-5  1*46059. 

?A^-Pentadiene,  b.  p.  43°,  dfG  0*6887,  0*685,  nfG  1*42991,  ++ 

1*43443,  nf9 1*44655,  n™  1*45694,  ng  1*4309.  A^-Hexadiene,  b.  p. 
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80°,  d\l ™  0-7237,  d%05  0-720,  <505  1-44962,  ng®  1-45420,  nf05  1-46651, 
ni505  1-47764,  ng  1-4514.  A^-Heptadiene,  b.  p.  107°,  df3  0-7341,  d™'3 
0-731,  nf3 1-45101,  nf3 1-45543,  ^  1-46695,  w“*3  1-47735,  <  1-4534. 
C-Methyl-A^-heptadiene,  b.  p.  117°, ^550-7361,^f  0-733, n™  1-44887, 
nf5  1*45302,  nj5  1-46397,  n™  1-47379,  rag  1-4505.  ^Methyl-A**- 
octadiene,  b.  p.  149°,  df ti 0-7515,  df6  0-751,  nf*  145427,  nf6  1-45831, 
nf6  1-46903,  n”16  1-47812,  tig  1-4553.  c-Methyl-A^-hexadiene,  b.  p. 
104°,  <7  0-745,  1-4606,  (i)  df7  0*7439,  <97  1-45659,  <7 1-46117, 

n^97  1-47340,  n;97  1-48433,  (ii)  df95  0-7473,  <963  1-45589,  ng®  1-46037, 
t^9'65  1-47262,  w^9’65  1-48316.  p -Methyl- Aa?-butadiene,  b.  p.  34°,  df9 
0-6826,  d 0-682,  <8'8  1-41902,  <  8 1-42309,  nf9 1-43422,  ™18'8 1-44405, 
tig  1-4224.  S-Methyl-A^-heptadiene,  b.  p.  131°,  df'40-7598^24'4  0*763, 
nf4  1-45610,  rift*  1-46003,  nf4  1-47125,  nf4  1-48103,  ng  1-4625. 
S-Methyl-Aye-octadiene,  b.  p.  150°,  df  "3  0-7708,  d2o'3  0-771,  nf3 1-46206, 
nf3  1-46617,  df3  1-47724,  n™'3  1-48708,  n*>  1-4663.  py^Dimethyl- 
A^-butadiene,  b.  p.  70°,  df 1  0-7239,  dg1  0*725,  tif1  1-43307,  ng'1 
1-43703,  nf1  1-44758,  n*2*1  1-45704,  tig  1-4382.  H.  W. 

[Substitution  Processes].  K.  von  Auwers  (Ber.y  1921,  54, 
[13],  3000— 3003).— A  reply  to  K.  H.  Meyer  (A.,  1921,  i,  853). 
The  view  that  the  methyl  group  causes  optical  exaltation  cannot 
be  maintained.  In  certain  of  the  examples  quoted  by  Meyer  the 
differences  lie  within  the  limits  of  experimental  error,  whereas  in 
other  examples  readily  polymerised  substances,  for  instance, 
acrylic  acid  and  its  esters,  have  been  chosen  and  the  data  obtained 
are  not  due  to  the  unimolecular  forms.  H.  W. 

The  Molecular  Refraction  of  Aromatic  Hydrocarbons  and 
“Aromatic’'  Carbon.  K.  von  Auwers  ( Ber .,  1921,  54,  [B], 
3188 — 3194). — In  a  recent  communication  (A.,  1921,  ii,  473),  von 
Steiger  has  endeavoured  to  show  that  the  molecular  refraction  of 
hydrocarbons  can  be  calculated  more  accurately  from  linking 
refractions  than  from  atomic  refractions  and  he  has  postulated 
that  all  C — C  bonds  and  all  C — H  bonds  in  aromatic  hydrocarbons 
are  equivalent  among  themselves  but  different  from  the  corre¬ 
sponding  values  in  the  aliphatic  series.  This  mode  of  calculation 
appears  to  the  author  to  be  unsound  theoretically,  since  the  atomic 
refraction  of  aromatic  hydrogen  as  deduced  from  the  molecular 
refraction  of  benzene,  diphenyl,  and  naphthalene,  in  these  circum¬ 
stances  is  negative,  whilst  also  the  “  linking  refraction 55  for 
(C — H)ar  falls  with  decreasing  wave-lengths.  Von  Steiger  has 
illustrated  his  arguments  by  citing  the  cases  of  benzene,  diphenyl, 
and  naphthalene,  and  the  agreement  between  the  observed  and 
calculated  values  is  excellent.  Unfortunately,  the  data  quoted 
for  naphthalene  are  incorrect,  and  the  amended  figures  show  that 
the  presumption  of  additivity  is  not  fulfilled.  Further,  the  data 
for  the  three  hydrocarbons  are  not  directly  comparable,  since  they 
are  obtained  under  widely- differing  conditions;  when  due  allow¬ 
ance  is  made  for  this  factor,  it  is  found  to  be  impossible  to  deduce 
constant  atomic  or  linking  refractions.  The  molecular  refractions 
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of  homolog ues  of  benzene,  and  other  aromatic  hydrocarbons  cannot 
be  calculated  from  von  Steiger’s  aromatic  and  aliphatic  linking 
refractions,  since  the  differences  between  the  observed  and  calcu¬ 
lated  values  increase  more  and  more  with  increase  in  the  number 
of  side-chains. 

The  fundamental  idea  in  von  Steiger’s  refractometric  hypothesis 
and  thermochemical  theories  (A.,  1920,  ii,  355)  is  the  existence  of 
a  practically  tervalent  f<  aromatic  ”  carbon  atom  of  the  graphite 
type  which  differs  from  the  quadrivalent  “  diamond  39  carbon  atom 
of  the  paraffins  (cf.  Debye  and  Scherrer,  A.,  1917,  ii,  437).  To 
the  author,  this  view  of  the  varying  valency  appears  to  be  mis¬ 
leading.  The  supposed  ter-  and  quadri- valency  of  the  carbon 
atom  does  not,  as  in  the  case  of  other  elements,  correspond  with 
different  stages  of  oxidation  or  different  electric  charges ;  the 
atom  is  invariably  quadrivalent  and  the  apparent  variation  is 
caused  by  alteration  in  the  distribution  or  compensation  of  its 
affinity.  H.  W. 

The  Mechanism  of  Continuous  Luminous  Radiation. 

J.  Duclaux  (Compt.  rend.,  1921,  173,  1355 — 1357). — The  author 
has  previously  put  forward  the  hypothesis  (cf.  ibid.,  1914,  158, 
1879)  that  the  emission  and  absorption  of  the  continuous  spectrum 
depend  on  the  establishment  or  rupture  of  chemical  valencies. 
Evidence  in  support  of  this  hypothesis  is  now  given.  W.  G. 

The  Spectrum  of  Fluorine.  William  R.  Smythe  (Astrophys. 
J .,  1921,  54,  133 — 139). — With  a  discharge  passing  between  gold 
electrodes,  the  ultra-violet  region  of  the  fluorine  spectrum  was 
photographed  through  a  fluorite  window,  the  gas  having  been 
prepared  by  the  electrolysis  of  potassium  hydrogen  fluoride  and 
purified  by  being  passed  through  sodium  fluoride  and  a  freezing 
trap.  Ten  fluorine  lines,  all  in  the  red,  were  observed  and  tabulated 
with  an  accuracy  of  ±0-1  A.  An  impurity  which  was  supposed  to 
have  the  composition  CF4  was  observed  following  a  flare  back  from 
the  charcoal  chamber.  The  approximate  positions  of  nine  heads 
of  bands  between  X  4829  and  X  6525  were  observed  in  this  spectrum. 

Chemical  Abstracts. 

Arc-cathode  Spectra.  Arthur  St.  C.  Dunstan  and  Benja¬ 
min  A.  Wooten  (Astrophys.  J.,  1921,  54,  65 — 75). — The  spectra 
of  strontium,  barium,  lithium,  copper,  and  lead  were  observed 
when  the  vapours  of  the  metals  were  introduced  into  a  direct 
current  arc  by  means  of  an  alternating  current  arc  placed  below 
it  in  the  same  enclosure.  It  was  shown  that  by  cooling  the  elec¬ 
trodes  alternately,  the  intensity  of  the  metallic  lines  remained,  as 
before,  greater  at  the  cathode  than  at  the  anode  when  the  metal 
was  introduced  into  the  arc  symmetrically;  neither  was  the  effect 
due  to  electrolytic  or  electrostatic  separation.  Since  the  pheno¬ 
menon  is  fully  developed  in  1  /120  second,  the  transference  of  vapour 
from  one  electrode  to  the  other  must  be  of  little  importance.  The 
light  appears  to  be  due  chiefly  to  bombardment  of  the  metallic 
vapour  by  electrons  from  the  cathode.  Whilst  the  lines  of  all 
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metals  are  stronger  at  the  cathode,  the  difference  decreases  with 
increasing  atomic  weight.  Chemical  Abstracts. 

The  Electric  Furnace  Spectrum  of  Scandium.  Arthur 
S.  King  ( Astrophys .  J .,  1921,  54,  28 — 44). — The  spectrum  of  a 
pure  sample  of  scandium  oxide  was  observed  in  the  carbon  arc 
and  in  the  electric  furnace  through  the  range  X  3015 — 6559  A.  The 
furnace  was  operated  at  the  usual  low  gas  pressure,  and  tem¬ 
peratures  of  2200°,  2250°,  and  2600°  were  used.  A  table  gives 
the  classification  of  257  lines  with  respect  to  their  behaviour  in 
the  arc  and  at  various  furnace  temperatures.  Some  25  lines  are 
indicated  as  being  enhanced  in  the  arc ;  150  are  enhanced  in  the 
furnace.  The  29  arc-flame  fines  belong  to  the  latter  class,  some 
of  them  showing  moderate  strength  at  all  temperatures,  whilst 
others  increase  in  intensity  more  or  less  rapidly  with  increasing 
temperature.  These  fines  are  not  due  to  oxidation,  but  the  bands, 
on  the  other  hand,  are  quite  probably  due  to  the  oxide.  Lines 
which  appear  at  a  low  temperature  and  those  enhanced  in  the 
furnace  are  weak  or  lacking  in  the  general  solar  spectrum  but 
prominent  in  that  of  sun-spots.  The  Zeeman  effect  for  scandium 
lines  is  large  and  apparently  uniform  in  sunspot  spectra,  although 
laboratory  observations  have  not  as  yet  been  made.  Scandium 
oxide  fused  in  the  furnace  seemed  to  form  a  carbide  with  the 
graphite  of  the  boat.  The  glossy  black  residue  became  a  greyish- 
brown  powder  on  exposure  to  the  air,  presumably  reabsorbing 
oxygen.  Chemical  Abstracts. 

Wave-length  Measurements  in  Arc  Spectra  Photographed 
in  the  Yellow,  Red,  and  Infra-red.  F.  M.  Walters,  jun., 
(Bureau  of  Standards,  Sci.  Papers ,  1921,  17,  No.  411,  161 — 177). — 
Observations  were  made  with  a  grating  spectrograph  of  640  cm. 
radius  and  299  fines' per  mm.  The  photographic  plates  were 
sensitised  to  yellow,  red,  or  infra-red  light  with  pinacyanol  and 
dicyanin.  The  wave-lengths  of  silver,  aluminium,  gold,  bismuth, 
cadmium,  mercury,  lead,  antimony,  tin,  and  zinc  are  given  in 
international  units  and  to  0*01  A.  The  longest  wave-length 
measured  is  that  at  10395  A.  in  the  spectrum  of  cadmium.  The 
work  is  compared  with  previous  results  of  others  and  discrepancies 
are  accounted  for  as  arising  from  impurities,  ghosts,  or  overlapping 
spectra  of  higher  orders.  Chemical  Abstracts. 

Extension  of  the  Ultra-violet  Spectrum  and  the  Progres¬ 
sion  with  Atomic  Number  of  the  Spectra  of  Light  Elements. 

It.  A.  Millikan  (Proc.  Nat.  Acad.  Sci.,  1921,  7,  289 — 294). — The 
results  of  an  investigation  of  the  extreme  ultra-violet  radiations 
emitted  by  the  second  ring  or  shell  of  electrons  in  the  atoms  of  atomic 
number  2  to  13  (helium  to  aluminium)  are  recorded.  The  ultra-violet 
spectrum  has  been  photographed  down  to  X— 136*6  A.  in  the  case 
of  aluminium  and  to  X=  149*5  A.  in  the  case  of  copper.  The  La 
lines  of  aluminium,  magnesium,  and  sodium  are  found  at  144*3  A., 
232*2  A.,  and  372*2  A.,  respectively.  Aluminium  emits  no  radia¬ 
tions  when  excited  by  condensed  sparks  in  a  vacuum  between 
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144*3  A.  and  1200  A.,  where  the  M  spectrum  due  to  the  three 
outer  electrons  begins.  The  chief  lines  below  2000  A.  due  to  the 
three  outer  electrons  of  aluminium  are  1379*7,  1384*5,  1605*9, 
1612*0,  1671*0,  1854*7,  and  1862*7  A.  Magnesium  is  like  aluminium, 
there  is  a  blank  between  its  La  line  at  232*2  A.  and  the  lines  due  to 
the  two  outer  electrons  which  begin  at  1700  A.  The  lines  measured 
below  2000  A.  are  1735*2,  1737*9,  1751*0,  and  1753*7  A.  Sodium 
emhts  no  lines  between  the  L  line  376*5  A.  and  the  lines  due  to  the 
single  M  electron  which  have  their  convergence  wave-length  at 
2412*63  A.  The  spectrum  due  to  the  six  L  ring  electrons  of  oxygen 
begins  at  230  A.  and  extends  with  much  complexity  and  strength 
up  to  834*0  A.,  where  the  strongest  line  is  found;  above  this  point 
the  lines  are  few  in  number  and  relatively  faint.  The  ratio  of  the 
KjL  frequency  for  oxygen  is  about  35.  The  strongest  oxygen  lines 
are  321*2,  374*3,  507*8,  525*7,  554*2,  599*5,  610*1,  616*7,  625*2, 
629*6,  644*0,  703*1,  718*5,  and  834*0  A.  The  spectrum  of  the 
four  A-ring  electrons  of  carbon  begins  at  360*5  A.  and  extends  with 
much  complexity  and  strength  up  to  1335*0  A.,  where  the  strongest 
line  lies ;  above  this  point  the  lines  are  widely  scattered  and  rela¬ 
tively  weak.  The  ratio  of  the  KjL  frequency  in  carbon  is  about  30. 
The  spectrum  due  to  the  five  L- ring  electrons  of  nitrogen  is  simple  ; 
it  begins  at  685*6  A.  and  reaches  a  maximum  at  1085*3  A.  The  only 
other  strong  lines  of  nitrogen  are  685*6  A.,  916*2  A.,  and  991*1  A. 
The  ratio  of  the  KjL  frequency  is  34*8.  In  the  case  of  fluorine,  a 
strong  line  appears  at  657*2  A.  and  a  second  at  607*2  A. ;  these  are  the 
only  lines  thus  far  identified  as  coming  from  the  seven  L-ring  electrons 
of  fluorine.  The  spectrum  from  the  three  Turing  electrons  of  boron 
is  very  simple.  It  consists  of  676*8,  760*0,  1624*4,  two  doublets, 
2164*2,  2166*2,  and  2496*9,  2497*8,  and  a  single  spark  line,  3451*5  A. 
The  ratio  of  the  frequency  K  jL  is  37 .  The  spectrum  of  the  two  L-ring 
electrons  of  glucinum  begins  at  2175  A.  and  finishes  in  its  La  doublet 
at  3130*6  and  313T2  A.  Similar  experiments  with  lithium  reveal 
no  lines  between  the  shortest  wave-lengths  measurable  by  the 
present  method  and  the  familiar  series  due  to  its  single  A-ring 
electron  the  La  line  of  which  is  at  6708  A.,  and  its  convergence 
wave-length  at  2299  A.  The  progression  shown  in  these  optical 
spectra  is  simple  and  very  like  that  exhibited  by  X-ray  spectra, 

J.  F.  S. 

The  Structure  of  the  Elements  of  Mean  Atomic  Number. 

A.  Dauvillier  ( Gompt .  rend.,  1921,  173,  1458 — 1461). — An  exten¬ 
sion  of  previous  work  (cf.  A.,  1921,  ii,  669),  further  results  being 
given  for  gold  and  new  measurements  of  the  L  series  for  cerium 
and  antimony.  W.  G. 

The  Structure  of  the  Bismuth  Lines.  H.  Nagaoka  and 
Y.  Sugiijra  (Astrophys. ,/.,  1921,  53,  339—348). — The  light  resulting 
from  the  bombarding  of  bismuth  by  an  electronic  current  was 
observed  by  means  of  a  glass  Lummer-Gehrcke  plate  crossed  with 
one  of  quartz  or  crossed  with  an  echelon  grating.  For  the  line 
X  4722  the  five  known  positive  components  were  confirmed  and 
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seven  weak  negative  satellites  were  discovered,  showing  the  line 
to  have  the  general  structure  common  to  lines  of  heavy  metals. 
The  principal  component  is  probably  multiple,  its  constituents 
varying  in  relative  intensity.  The  line  X  4122  has  four  strong 
components.  The  line  X  4308  consists  of  two  principal  lines 
separated  by  0*350  A.,  each  being  a  narrow  doublet;  there  are 
also  two  faint  satellites.  The  authors  point  out  some  constant 
frequency  differences  and  suggest  that  these  may  be  interpreted 
in  terms  of  the  quantum  theory.  Chemical  Abstracts. 

The  Zeeman  Effect.  H.  R.  Woltjer  ( Chem .  WeeJcblad , 
1921,  18,  677—682). — A  paper  written  in  connexion  with  the 
twenty-fifth  anniversary  (October  31st,  1921)  of  the  first  announce¬ 
ment  of  Zeeman’s  discovery.  The  importance  and  subsequent 
developments  of  his  work  are  discussed  at  some  length.  S.  I.  L. 

Anisotropy  of  Molecules.  C.  V.  Raman  ( Nature ,  1922,  109, 
75 — 76). — An  extension  to  direct  visual  observations  is  described 
of  the  method  whereby  it  has  been  shown  photographically  (Lord 
Rayleigh,  A.,  1920,  ii,  574)  that  the  light  scattered  by  molecules 
is,  in  general,  not  completely  polarised  when  observed  in  a  direction 
transverse  to  the  pencil  of  light  traversing  the  gas.  With  carbon 
dioxide,  the  effect  is  conspicuous,  and  visual  determinations  of  its 
magnitude  have  been  made.  Similar  evidence  that  the  molecules 
of  gases  are  not  spherically  symmetrical  and  are  anisotropic  in 
their  properties  is  furnished  by  observations  on  the  polarisation 
of  light  of  the  sky;  liquids  also  show  an  imperfect  polarisation 
attributable  to  anisotropy.  A.  A.  E. 

Sols  with  Non-spherical  Particles.  H.  Zocher  (Z.  physikal. 
Chem.,  1921,  98,  293 — 337). — The  double  refraction  discovered  by 
Diesselhorst,  Freundlich,  and  Leonhardt  (A.,  1916,  ii,  65)  with 
flowing  vanadium  pentoxide  sols  has  been  found  in  the  following 
sols  :  Soap  solution,  clay  suspensions,  sols  of  silver  cyanate,  benzo- 
purpurin,  “  benzo-brown,”  primulin,  sodium  alizarinsulphonate, 
alizarin,  p-azoxyphenetole,  _p-azoxyanisole,  anthracene,  cerasin- 
orange,  and  aniline-blue.  Some  observations  on  the  spacial  par¬ 
tition  of  the  double  refraction  in  agitated  sols  showed  that  in  the 
eddies  phenomena  were  observed  which  exhibited  many  analogies 
to  the  behaviour  of  uniaxial  crystals  in  convergent  light.  These 
observations  serve  as  methods  for  determining  the  flowing- double 
refraction  and  pleochroism  and  for  determining  the  character  of 
the  sols.  The  rotation  of  the  dark  cross  in  eddies  in  opposition  to 
the  polarisation  direction  shows  the  direction  of  flow  does  not 
always  need  to  correspond  with  the  main  vibration  direction  of  the 
light.  The  coincidence  of  the  dark  cross  with  the  direction  of 
polarisation  in  old  vanadium  pentoxide  sols  and  soap  solutions  is 
attributed  to  the  bending  of  the  doubly  refracting  particles.  The 
sign  of  the  double  refraction  of  soap  solutions  varies  with  the  age 
and  concentration  of  the  sol.  The  change  in  the  sign  of  the  double 
refraction  is  explained  as  follows  :  Colloidal  particles  in  the  form 
of  short  rods  must  arrange  themselves  with  their  symmetry  axis 
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in  the  direction  of  flow,  particles  in  the  form  of  leaflets  must  arrange 
themselves  with  the  axis  of  symmetry  at  right  angles  to  this  direc¬ 
tion.  If  now,  in  the  process  of  ageing,  the  rods  pass  into  leaflets, 
then  the  optical  character  of  the  direction  of  flow  must  at  first  be  the 
same  as  that  of  the  colloidal  particles  and  afterwards  of  the  opposite 
sign.  Aniline-blue  sols,  prepared  by  pouring  an  alcoholic  solution 
of  the  dye  into  water,  show  on  flowing  a  strong  negative  double 
refraction  in  the  red,  negative  pleochroism  in  the  region  orange  to 
green,  and  a  positive  double  refraction  in  the  blue.  Anomalous 
interference  bands  are  produced  by  this  anomalous  behaviour. 
The  optical  anisotropy  produced  by  a  magnetic  field  has  the 
opposite  sign,  that  is,  the  colloidal  particles  arrange  themselves  at 
right  angles  to  the  lines  of  force.  On  the  other  hand,  they  arrange 
themselves  parallel  to  the  electrical  lines  of  force.  The  negative 
double  refraction  of  benzopurpurin  can  be  made  to  disappear  by 
heating.  The  addition  of  electrolytes  causes  the  double  refraction 
to  reappear  on  cooling.  The  coagulum  obtained  by  the  addition 
of  an  excess  of  electrolyte  gives  a  doubly  refracting  sol  on  peptisa- 
tion  if  the  addition  of  the  electrolyte  was  slow  or  if  the  original 
sol  was  doubly  refracting,  but  if  the  coagulation  took  place  rapidly 
or  if  the  original  sol  was  isotropic,  there  will  be  no  double  refraction. 
When  acidified,  double  refracting  red  sols  may  be  changed  into 
double  refracting  blue  sols.  The  strong  pleochroism  has  always  a 
negative  sign,  and  the  particles  of  the  sols  are  diamagnetic.  The 
double  refraction  of  vanadium  pentoxide  sols  disappears  more 
slowly  the  older  and  more  concentrated  the  sol.  Very  concentrated 
old  vanadium  pentoxide  sols  and  concentrated,  electrolyte-poor 
benzopurpurin  solutions  show  a  persistent  double  refraction  similar 
to  that  of  the  crystalline  liquids.  The  view  of  Diesselhorst  and 
Freundlich  (loc.  cit.),  that  the  growth  of  non-spherical  particles  is 
not  a  crystallisation  but  an  aggregation  of  non-spherical  primary 
particles  in  parallel  layers,  is  confirmed,  with  the  addition  that 
the  primary  particles  may  be  crystalline  and  that  eventually  they 
may  undergo  crystalline  processes.  J.  F.  S. 

Recent  Advances  in  Stereochemistry.  B.  K.  Singh  (J. 
Proc .  Asiatic  Soc.  Bengal ,  1921,  17,  213 — 230). — A  general  account 
of  the  historical  development  of  stereochemistry  and  a  discussion 
of  the  relation  between  optical  activity  and  chemical  constitution. 
Particular  consideration  is  given  to  optical  activity  in  homologous 
series,  the  effect  of  conjugated  unsaturation,  and  of  position 
isomerism  on  optical  activity.  The  Walden  inversion  is  also 
discussed.  H.  W. 

Investigations  on  the  Fundamental  Law  of  Photochemistry. 

P.  Lasarev  (Z.  physiJcal.  Chem.y  1921,  98,  94—97). — A  theoretical 
discussion  of  work  previously  published  on  the  bleaching  of  dyes 
by  light  (A.,  1912,  ii,  219;  Ann.  Physik ,  1907,  [iv],  24,  661).  The 
experiments  on  the  bleaching  in  the  presence  of  oxygen  under 
increased  pressures  (up  to  150  atm.)  are  particularly  considered. 
The  fundamental  law  for  the  bleaching  of  dyes  has  the  form 
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— dC jdt — a0(  1  —  e~  K() (1  —  e~K^),  in  which  C  is  the  concentration 
of  the  dye,  K  a  constant  proportional  to  the  absorption  constant, 
Gx  and  Kx  similar  values  for  the  substance  non-sensitive  to  light, 
and  a  the  photochemical  constant.  It  is  assumed  that  in  the 
reaction,  during  the  absorption  of  light,  an  electron  from  the  first 
Bohr  orbit  springs  over  to  the  furthest  orbit.  It  is  shown  that  the 
total  absorption  of  light  is  proportional  to  the  absorption  of  the 
largest  (ionised)  atoms.  The  increase  in  volume  during  photo¬ 
chemical  reactions  is  explained  by  the  assumption  that  the  fight, 
inasmuch  as  it  occasions  an  increase  in  the  volume  of  the  atoms 
by  effecting  the  electron  spring,  brings  about  an  increase  in  the 
gaseous  volume.  J.  F.  S. 

New  Measurements  of  Precision  in  the  X-Ray  Spectrum. 

M.  Siegbahn  (Gompt.  rend .,  1921,  173,  1350 — 1352) —By  the  use 
of  three  spectrographs,  each  adapted  to  a  particular  spectral  region, 
it  was  possible  to  measure  a  wave-length  with  an  accuracy  of 
0-01 — 0-005%,  and  by  this  means  the  wave-length  of  the  copper 
fine  K(xx  was  found  to  be  1537*36  X  10~n  cm.  in  a  vacuum.  A  more 
precise  instrument  is  described  the  readings  of  which  are  accurate 
to  within  0*002%,  and  with  this  the  value  of  X  for  Kccx  was  found  to 
be  1537*302  x  10~n  cm.  W.  G. 

Spectro graphic  Study  of  the  De-intensifying  of  Barium 
Platinocyanide  in  the  Villard  Effect.  A.  Zimmern  and  E. 
Salles  (Gompt.  rend.,  1922,  174,  80). — Fluorescent  screens  which 
have  undergone  the  Villard  effect  can  be  regenerated  by  exposure 
to  diffused  light.  It  is  shown  that  the  radiations  capable  of  de¬ 
stroying  the  Villard  effect  are  found  in  four  principal  bands  of 
almost  equal  breadth.  The  first  is  entirely  in  the  infra-red,  the 
second  in  the  greenish-yellow,  the  third  in  the  blue,  and  the  fourth 
in  the  ultra-violet.  W.  G. 

The  Theory  of  Absorption  of  X-Rays  by  Matter  and  the 
Principle  of  Correspondence.  Louis  de  Broglie  (Gompt. 
rend.,  1921,  173,  1456 — 1458). — An  expression  for  the  atomic 
coefficient  of  absorption  of  a  substance  for  a  radiation  of  wave¬ 
length  X  has  previously  been  given  (cf.  A.,  1920,  ii,  208)  in  which 
the  constant,  a,  was  defined  by  the  hypothesis  that,  for  the  possible 
changes  of  internal  configuration  of  an  atom  placed  in  a  system  in 
thermodynamic  equilibrium  at  the  temperature  T ,  the  probability 
AX2  of  the  return  of  the  atom  from  a  configuration  of  energy  ex 
to  a  configuration  of  less  energy,  e2,  is  proportional  to  ex — e2  and 
also  to  the  absolute  temperature  in  such  a  way  that  Avl—  a(cx— c2)T. 
A  mathematical  proof  of  the  truth  of  this  hypothesis  and  a  means 
of  calculating  the  constant  a  are  given,  and  it  is  shown  that  the 
coefficient  of  the  Bragg-Pierce  law  is  a  universal  constant  capable 
of  being  expressed  as  a  function  of  the  constants  of  the  electron 
and  of  the  radiation.  W.  G. 

Calculation  of  the  X-Ray  Absorption  Frequencies  of  the 
Chemical  Elements.  I  and  II.  William  Duane  (Proc.  Nat . 
Acad.  Sci.}  1921,  7,  260—267;  267— 273).— In  the  first  paper, 
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the  author  has  calculated  the  K  critical  absorption  frequencies  of 
the  elements  magnesium,  sulphur,  calcium,  iron,  selenium, 
molybdenum,  tin,  cerium,  dysprosium,  tungsten,  lead,  and  uranium 
on  the  basis  of  the  Rutherford-Bohr  theory  of  the  structure  of 
atoms  and  the  mechanism  of  radiation.  The  assumption  is  made 
that  the  electrons  are  distributed  in  circular  orbits,  which  do  not 
lie  in  planes  passing  through  the  nucleus  of  the  atom.  In  order 
to  estimate  the  forces  exerted  on  an  electron  in  one  orbit,  A,  due 
to  the  electrons  in  the  parallel  orbit,  B,  it  is  assumed  that  they 
are  the  same  as  if  the  charges  are  concentrated,  half  at  the  nearest 
point  to  the  orbit  A  and  half  at  the  point  furthest  from  A.  A 
series  of  values  is  obtained  which  are  in  fair  agreement  with 
those  observed.  In  the  second  paper,  it  is  assumed  that  the 
forces  are  the  same  as  if  the  electricity  of  the  electrons  in  the  orbit 
B  is  uniformly  distributed  along  the  orbit.  The  values  calculated 
on  the  second  assumption  are  somewhat  smaller  than  those  of 
the  first  calculations.  J.  F.  S. 

The  Laws  of  Absorption  of  X-rays.  F.  K.  Richtmyer 
(Physical  Rev.,  1921,  18,  13 — 30). — An  experimental  study  of  the 
absorption  of  X-rays  by  water  (oxygen),  aluminium,  copper, 
molybdenum,  silver,  and  lead,  each  over  a  great  part  of  the  range 
of  wave-lengths  0*093  A.  to  0*95  A.  The  longest  of  these  waves 
is  shorter  than  the  critical  K  absorption  wave-length  of  oxygen, 
aluminium,  or  copper,  and  falls  between  K  and  L  for  molybdenum, 
silver,  and  lead.  Rays  from  a  Coolidge  tube  were  analysed  by  a 
spectrometer  with  a  sodium  chloride  crystal,  and  the  intensity  was 
measured  by  ionisation  of  methyl  bromide.  Scattered  and  fluores¬ 
cent  radiation  from  the  absorbing  screen  were  suppressed  by  placing 
the  screen  in  front  qf  the  spectrometer  slit  nearest  the  tube.  De¬ 
tailed  tables  and  curves  of  the  results  are  given.  The  mass- 
absorption  coefficients,  yip,  of  these  substances  is  given  by  p.jp= 
F\3-\~(cr/p)  where  X  is  wave-length  and  arjp  is  the  mass-scattering 
coefficient,  except  in  the  region  close  to  X^  on  the  short-wave¬ 
length  side,  where  the  equation  gives  values  which  are  somewhat 
too  large,  the  error  being  greater  as  the  difference  between  X  and 
Xjf  is  smaller.  For  each  substance  F  has  a  constant  value  for 
X<X_£  and  another  much  smaller  constant  value  for  \>'kK.  The 
mass- scattering  coefficient  is  independent  of  wave-length,  and  is, 
to  a  first  approximation,  the  same  for  all  elements.  The  atomic - 
absorption  coefficient  is  given  by  /xa= 2*29  X  10  27  X4X3-)~o"a>  where 
N  is  the  atomic  number  and  cra  the  atomic -scattering  coefficient, 
for  X<Xjff.  No  trace  of  the  suggested  “  J  ”  absorption  discon¬ 
tinuity  was  found.  At  0*093  A.,  yjp  for  water  is  still  much  greater 
than  for  the  hard  rays  of  radium -(7.  Chemical  Abstracts. 

The  Luminescence  of  certain  Oxides  Sublimed  in  the 
Electric  Arc.  E.  L.  Nichols  and  D.  T.  Wilber  (Physical  Rev., 
1921,  17,  707 — 717). — Thin  films  of  metallic  oxides  were  obtained 
by  subliming  the  metal  or  one  of  its  salts  from  the  crater  of  a  direct- 
current  carbon  arc  on  to  a  metal  disk.  Oxides  prepared  by  sub¬ 
limation  are  found  to  respond  to  excitation  by  cathode  rays. 

4* 
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The  shift  in  colour  with  increasing  temperature  in  luminescence  is 
in  general  to  the  violet.  The  effect  of  pressure  on  luminescence  is 
discussed.  The  most  active  oxides  were  those  of  calcium,  mag¬ 
nesium,  zinc,  zirconium,  silicon,  and  aluminium. 

Chemical  Abstracts. 

Anode  Rays  of  Glucinum.  G.  P.  Thomson  ( Nature ,  1921, 
107,  395). — The  method  of  positive  ray  analysis  applied  to  lithium 
(Aston,  A.,  1920,  ii,  344)  has  been  extended  to  glucinum  and  found 
to  yield  a  well-marked  parabola  corresponding  with  a  single  charge 
and  an  atomic  weight  9-0i0*l(Na— 23).  No  second  parabola 
was  observed  which  could  be  ascribed  with  certainty  to  glucinum, 
but  it  is  doubtful  if  a  line  of  intensity  one-tenth  that  of  the  first 
could  have  been  detected.  No  indication  was  found  which  would 
suggest  that  the  atom  of  glucinum  can  lose  two  electrons  under  the 
prevailing  experimental  conditions.  A.  A.  E. 

Reactions  in  Penetrating  Radium  Radiation  and  in  Ultra¬ 
violet  Radiation  Filtered  by  Quartz  Glass.  II.  The 
Hydrogen  Peroxide  Equilibrium  set  up  in  Radium  Radiation. 

Anton  Kailan  (Z.  physikal.  Chem.,  1921,  98,  474 — 497 ;  cf.  A., 
1912,  ii,  10,  522 ;  1920,  ii,  576). — Radiation  from  0*1  gram  of 
radium  metal  after  passing  through  1  mm.  of  glass  into  100  c.c. 
of  water  in  contact  with  air  produces  a  solution  containing  6  X  10“6 
gram-equivalent  of  hydrogen  peroxide;  in  the  presence  of  0-01 A- 
sulphuric  acid  the  amount  of  hydrogen  peroxide  becomes  10~4, 
and  in  TOA-acid  the  amount  is  5xl0-4  gram -equivalent.  In 
the  last-named  solution  6  X 1012  and  in  the  first  3  X  1012  molecules 
of  hydrogen  peroxide  are  formed  per  second.  These  values  are 
considerably  less  than  those  obtained  nine  or  ten  years  ago,  and 
reasons  for  the  discrepancy  are  advanced.  A  comparison  of  the 
values  obtained  for  the  velocity  of  formation  of  hydrogen  peroxide 
then  and  now  with  the  rate  of  formation  by  other  reactions  which 
have  been  obtained  in  a  similar  manner  to  the  present  shows  that 
both  in  aqueous  and  in  non-aqueous  solutions,  when  the  decom¬ 
position  of  hydrogen  peroxide  is  neglected,  the  number  of  mole¬ 
cules  of  hydrogen  peroxide  formed  is  of  the  same  order  as  that  of 
the  ion  pairs  absorbed  from  the  radiation  by  the  medium.  In 
ultra-violet  light  from  a  quartz  glass  lamp  under  similar  conditions, 
the  reduction  of  the  peroxide  concentration  by  increase  in  the 
hydrogen- ion  concentration  is  less  than  in  the  radium  rays,  whilst 
the  decomposition  of  hydrogen  peroxide  is  more  than  one  hundred 
times  greater  than  in  the  radium  rays.  J.  F.  S. 

Stationary  Electron  Vibrations  without  Radiation  Resist¬ 
ance.  A.  D.  Fokker  (Physica,  1921,  1,  107 — 109). — It  is 
theoretically  shown  that  a  Bohr  atom  with  electrons  revolving  in 
closed  paths  may  be  free  from  radiation  resistance  without  violating 
the  principles  of  the  classical  theory.  Chemical  Abstracts. 

The  Radioactivity  of  the  Oxides  of  Uranium.  Charles 
Staehling  (Compt.  rend.,  1921,  173,  1468—1471 ;  cf.  A.,  1920, 
ii,  5). — In  continuation  of  previous  work  ( loc .  cit .),  it  is  shown  that 
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the  radioactivity  of  the  green  oxide,  which  has  been  restored  to  its 
original  value,  commences  to  diminish  as  before.  The  restoration 
of  activity  may  be  brought  about  by  simple  calcination  without 
passage  through  ammonium  uranate.  During  this  process  of 
restoration,  the  oxide  undergoes  loss  in  weight,  due,  for  the  most 
part,  to  the  removal  of  moisture.  The  black  oxide  which  shows 
little  loss  in  activity  also  shows  little  loss  in  weight  or  alteration 
in  activity  on  calcination.  The  author  considers  that  the  green 
oxide  exposed  to  the  air  in  thin  layers  undergoes  hydration  as  well 
as  loss  in  activity,  the  hydration  diminishing  the  superficial  density 
of  the  uranium  atoms.  The  black  oxides  obtained  by  calcination 
at  high  temperatures  do  not  hydrate  and  show  little  or  no  decrease 
in  radioactivity.  These  facts  tend  to  confirm  the  existence  of  a 
definite  black  oxide,  which  is  probably  an  allotropic  modification  of 
the  green  oxide.  W.  G. 

Isotopy  of  the  Radio-elements  and  Meitner's  Nucleus 
Model.  Maximilian  Camillo  Neubtjrger  ( Z .  physical .  Chem., 
1921,  99,  161 — 167). — A  theoretical  paper  in  which,  on  the  basis 
of  Meitner’s  nuclear  hypothesis  (A.,  1921,  ii,  293),  the  author  has 
subdivided  isotopes  into  four  groups.  These  are  termed  isotopes 
of  the  first,  second,  third,  and  fourth  order.  Isotopes  of  the  first 
order  have  the  same  nuclear  charge  and  arrangement  of  the  outside 
electrons,  but  different  nuclear  mass,  total  number  of  nuclear 
constituents,  arrangement  of  the  nuclear  constituents,  number  of 
each  kind  of  nuclear  constituent,  and  probability  of  disintegration ; 
radium  and  meso-thorium-I  illustrate  this  group.  Isotopes  of  the 
second  order  have  the  same  nuclear  charge,  arrangement  of  the 
outside  electrons,  nuclear  mass,  and  total  number  of  nuclear  con- 
stituents,  but  different  numbers  of  each  kind  of  nuclear  constituent, 
arrangement  of  the  nuclear  constituents,  and  probability  of  dis- 
integration.  An  example  of  this  class  is  furnished  by  ionium 
and  uranium-  Y.  Isotopes  of  the  third  order  differ  only  in  the 
arrangement  of  the  nuclear  constituents  and  the  probability  of 
disintegration,  all  other  properties  being  identical ;  this  is  the  case 
with  radium-Z)  and  actinium-5.  Isotopes  of  the  fourth  order  are 
identical  in  all  the  properties  mentioned ;  no  examples  of  this  class 
are  known,  J.  F.  S. 

Calculation  of  the  Branching  Relationships  for  Dual 
a-Disintegration  and  the  Meitner  Nucleus  Model.  Maxi¬ 
milian  Camillo  Neuburger  (Z.  physikal.  Chem .,  1921,  99,  168 — 
171;  cf.  Meitner,  A.,  1921,  ii,  293). — A  theoretical  paper  in  which 
it  is  shown  that  the  method  of  calculation  adopted  by  Smekal 
(A.,  1921,  ii,  149)  for  determining  the  branching  relationship  is  so 
closely  dependent  on  the  assumptions  made  as  to  the  structure  of 
the  radioactive  nucleus,  that  it  cannot  possibly  be  of  general  use. 
The  branching  relationship  cannot  be  calculated  by  this  method, 
since  it  leads  to  inaccurate  values  which  lead  to  results  opposed  to 
the  experimental  data.  The  agreement  found  for  the  branching 
relationship  by  this  method  for  the  uranium,  radium,  thorium, 
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and  actinium  families  with  the  experimentally  determined  values 
for  this  relationship  is  accidental.  J.  F.  S. 

Emissivity  of  Iron  and  Copper.  K.  Lubowsky  (. Elektro - 
techn.  Z .,  1921,  42,  79 — 81). — The  emissivity  of  both  bright  and 
blackened  iron  and  copper  was  determined.  Curves  are  given 
showing  the  effect  of  convection  currents  obtained  from  a  flat 
plate  of  the  material,  first  perpendicular  to,  and  second  in  the 
direction  of  the  air  stream.  Expressed  in  watts  per  sq,  cm.  per  1° 
of  temperature  excess,  the  emissivity  varies  from  0*75  X  10~3  to 
1*5  x  10“3  under  the  various  conditions.  Chemical  Abstracts. 

The  Effects  of  Impurities  on  the  Ionisation  Potentials 
Measured  in  Thermionic  Valves.  L.  S.  Palmer  (Radio  Rev., 
1921,  2,  113 — 125). — The  method  of  investigation  used  is  based  on 
a  study  of  the  current-voltage  curves  measured  in  hard  and  soft 
3-electrode  tubes.  The  details  of  the  method  have  been  given  in  a 
previous  paper.  Certain  bends  in  these  curves  are  interpreted  as 
being  due  to  the  bombardment  of  the  filament  by  positive  ions. 
The  ionisation  potentials  of  helium,  mercury,  and  argon  have  thus 
been  determined.  There  are  variations  in  the  values  for  the 
ionisation  potentials  obtained  in  helium.  These  are  ascribed  to 
impurities,  and  the  amount  of  impurity  active  accords  with  the 
values  found  by  Horton  in  helium  (A.,  1919,  ii,  210;  1920,  ii,  660; 
192 1‘,  ii,  672).  This  effect  of  the  impurity  also  explains  the  low 
values  of  the  potentials  obtained  by  Stead  and  Gossling  (A.,  1920, 
ii,  659).  The  characteristic  of  the  soft  3-electrode  tube  can  be  used 
to  determine  the  resonance  and  ionising  potentials  of  the  contained 
gas.  The  nature  of  the  gas  and  presence  of  the  impurities  can  be 
determined  from  the  critical  points  of  the  characteristics.  Methods 
of  measuring  ionisation  potentials  are  liable  to  error  if  impurities 
are  present.  Horton’s  previous  work  is  confirmed  and  the  result 
has  been  extended  to  argon  with  traces  of  mercury.  The  value 
of  the  ionisation  potential  decreases  slightly  with  increase  of  gas 
pressure,  causing  changes  in  the  characteristics  similar  to  those  for 
impurities.  A  number  of  critical  potentials  obtained  for  helium 
and  argon  are  given.  Chemical  Abstracts. 

Estimation  of  the  Radium  Content  of  Radioactive  Luminous 
Compounds.  E.  A.  Owen  and  Winifred  E.  Page  ( Proc . 
Physical  a She.,  1921,  34,  27 — 32). — The  absorption  of  y-radiation 
in  zinc  sulphide  has  been  measured  by  different  methods,  and  its 
value  found  to  be  approximately  the  same  by  all.  No  indica¬ 
tion  was  observed  of  the  occurrence  of  an  abnormal  absorption 
when  the  radioactive  salt  was  mixed  with  the  sulphide.  A  table 
has  been  drawn  up  which  gives  the  values  of  the  ratio  of  the  true 
to  the  apparent  radium  content  for  tubes  of  different  diameters 
filled  with  a  radioactive  luminous  compound.  This  table  applies 
to  a  compound  the  apparent  density  of  which  is  2*03  grams  per  c.c. 
The  value  of  the  absorption  of  y-radiation  from  radium  has  been 
measured  for  zinc  sulphide  (0*101),  barium  sulphate  (0*079),  barium 
chloride  (0*100),  barium  carbonate  (0*046),  lead  monoxide  (0*294), 
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bismuth  sesquioxide  (0-206),  and  uranium  pentoxide  (0*315).  The 
absorption  coefficients  are  given  in  brackets  in  cm.-1.  The  mass 
absorption  coefficient  has  been  calculated  in  each  case,  and  it  is 
shown  that  the  barium  salts  have  nearly  the  same  value,  the  mean 
value  being  0*053.  J-  P*  S. 

Electrical  Conductivity  of  Salts  and  Mixtures  of  Salts. 

A.  Benrath  and  K.  Drekopf  (Z.  physikal.  Chern .,  1921,  99, 
57 — 7Q). — The  specific  conductivity  of  molten  mixtures  of  potass¬ 
ium  sulphate  with  sodium  sulphate,  magnesium  sulphate,  potass¬ 
ium  fluoride,  and  lithium  sulphate  respectively  has  been  determined 
over  the  whole  range  of  compositions  and  from  the  results  relation¬ 
ships  to  the  diagram  of  condition  are  drawn.  It  is  shown  that  the 
conductivity  isotherm  can  be  deduced  only  to  a  small  extent 
from  the  diagram  of  condition.  It  is  also  shown  that  the  point 
at  which  the  eutectic  appears  is  a  well  defined  conductivity  point. 
Pure  salts  as  well  as  salt  compounds  change  their  conductivity 
with  temperature  according  to  the  formula  log  k=a~\~bT.  This 
formula  is  not  generally  applicable  to  mixtures  of  salts  and  mixed 
crystals;  attempts  to  obtain  a  theoretical  basis  for  the  formula 
gave  the  relationship:  log  &"-|-&T"=const.  The  formula  of 
Tubandt,  log  K—c—d/T,  is  not  generally  applicable.  For  the 
complete  explanation  of  the  phenomena,  other  factors,  particularly 
the  viscosity,  must  be  known  and  taken  account  of  in  the  calculation. 

J.  F.  S. 

The  Electrical  Conductivity  of  Anhydrides  of  the  Higher 
Fatty  Acids.  D.  Holde  and  Ida  Tacke  (Chem.  Ztg .,  1921,  45, 
1246 — 1247;  cf.  A.,  1921,  i,  842). — The  values  previously  given 
for  the  molecular  conductivity  of  oleic  anhydride  and  oleic  acid 
in  acetone,  on  being  adjusted  to  a  dilution  of  50  and  8  respectively 
gave  2*015  X 10"4  and  0*53  X 10-4.  If  it  is  assumed  that  these 
two  compounds  are  only  slightly  dissociated,  that  is,  that  the 
molecular  conductivity  increases  proportionally  to  the  square 
root  of  the  dilution,  the  calculated  figure  for  X50  for  oleic  acid 
becomes  1*33  X  10*4,  a  figure  not  differing  very  greatly  from  that 
of  the  anhydride;  the  difference  may  be  due  to  impurities  in  the 
acetone  used.  A.  R,  P. 

Measurement  of  Dielectric  Constants.  J.  F.  King  and 

W.  A.  Patrick  (J.  Amer.  Chem .  Soc.}  1921,  43,  1835 — 1843). _ 

A  bridge  method  for  the  measurement  of  dielectric  constants  is 
described  in  which  an  arrangement  consisting  of  an  electron  tube, 
a  condenser,  and  an  induction  coil  connected  in  a  circuit  serve  as 
the  source  of  alternating  current  of  symmetrical  wave  form. 
Preliminary  measurements  of  the  dielectric  constant  of  mixtures 
of  ethyl  alcohol  with  benzene,  ethyl  ether,  and  carbon  tetrachloride 
respectively  up  to  100%  by  weight  of  alcohol,  are  recorded.  The 
dielectric  constant  increases  with  each  addition  of  alcohol  to  the 
other  constituent  in  a  fairly  regular  manner.  J.  F.  S. 

Electrical  Moments  of  Carbon  Monoxide  and  Dioxide 
Molecules.  Hans  Weigt  (Physikal.  Z 1921,  22,  643). _ The 
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dielectric  constants  of  carbon  monoxide  and  carbon  dioxide  and 
their  dependence  on  temperature  have  been  determined  with 
the  object  of  ascertaining  by  means  of  the  Debye  theory  the 
electrical  moment  of  the  two  gases.  The  values  obtained  are 
/*coa=(0-1420±0-0017)  x  I0~18,  /xc0  =  (0-1 180  ±0*001 6)  x  10~18,  both  of 
which  are  in  good  agreement  with  that  calculated  from  the 
Lorentz- Lorenz  formula.  J.  F.  S. 

Application  of  the  Theory  of  Allotropy  to  Electromotive 
Equilibria.  IV.  A.  Smits  ( Z .  physikal.  Chem .,  1921,  98,  455 — 
459  ;  cf.  A.,  1915,  ii,  217  ;  1916,  ii,  77  ;  1917,  ii,  232).— The  author 
offers  a  corrected  interpretation  of  that  published  (“  Theorie  der 
Allotropie,”  Leipzig,  1921, 403 — 405)  for  the  electromotive  behaviour 
of  metals  as  soon  as  they  are  attacked  by  acids.  The  E.M.F.  of 
i¥/2-zinc  sulphate  dissolved  in  water,  0*05 N- sulphuric  acid,  0-1A-, 
0*5 N-  and  1-0 N- sulphuric  acid,  and  A-potassium  sulphate  has  been 
determined  at  18°  in  an  atmosphere  of  nitrogen.  The  results 
show  that  the  potential  of  zinc  is  not  effected  by  the  presence  of 
acid  below  0-5A,  and  from  this  point  upwards  the  potential  is  only 
changed  by  2  milh volts.  Similar  experiments  are  described  with 
zinc  chloride  in  hydrochloric  acid  solutions ;  here  it  is  shown  that 
a  concentration  of  hydrochloric  acid  of  0-1 A  is  without  influence 
on  the  potential,  but  that  0-5A  and  1-0A  cause  a  change  in  the 
E.M.F.  of  0-021  and  0-038  volt,  respectively.  J.  F.  S. 

Electromotive  Behaviour  of  Aluminium.  A.  Gunther- 
Schulze  (Z.  Elektrochem .,  1921,  27,  579 — 582). — A  reply  to  Smits, 
in  which  the  author  maintains  his  previous  assertions  (cf.  this  vol., 
ii,  20).  J.  F.  S. 

Electromotive  Behaviour  of  Metallic  Compounds  with 
Electron  Conductivity.  G.  Trumpler  (Z.  physikal.  Chem ., 
1921,  99,  9 — 56). — Metallic  or  mixed  conducting  binary  compounds 
combined  with  the  metallic  component  as  conductor  and  immersed 
in  a  solution  of  a  salt  of  the  metal  which  is  saturated  with  the 
compound,  have  a  zero  potential  when  measured  against  the 
metallic  component  in  the  same  solution.  The  formula  put 
forward  previously  by  Haber  for  such  cases  has  been  confirmed 
in  the  case  of  cuprous  iodide,  and  cuprous,  lead,  and  silver  sulphides. 
It  is  also  shown  that  metallic  and  mixed  conducting  compounds 
combined  with  the  metallic  component  as  conductor  possess  the 
same  potential  as  an  indifferent  electrode  (platinum)  when  im¬ 
mersed  in  a  solution  saturated  with  these  substances  and  containing 
the  negative  component  both  as  ion  and  in  the  free  condition. 
A  necessary  condition  in  this  case  is  the  stability  of  the  compound 
towards  the  metallic  conductor  and  the  solution.  This  has  been 
investigated  in  the  case  of  lead,  cupric,  cuprous,  silver,  and  ferrous 
sulphide  against  sodium  sulphide  and  polysulphide  solutions. 
If  in  the  last  case  pure  electrolytes  are  used,  the  free  negative 
component  has  no  influence  on  the  potential  against  the  solution; 
this  is  much  more  dependent  on  the  concentration  of  the  com¬ 
ponents  in  the  solution.  This  has  been  shown  in  the  cells 
AgjAgBr]KBr,Br2(sat.) ;  Ag|AgI|KI,I2(sat.).  In  the  case  of  the 
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mixed  conducting  silver  sulphide  in  the  presence  of  free  sul¬ 
phur  the  potential  lies  between  that  of  the  pure  components. 
This  potential  is  a  characteristic  of  the  mixed  conductor.  The 
three  forms  of  conductors,  metallic,  mixed,  and  electrolytic,  are 
characterised  by  the  potential  relationship  obtained  by  the  above- 
named  measurements.  From  the  different  behaviour  of  the 
metallic  and  electrolytic  conductors  (compounds)  with  respect  to 
the  influence  of  the  negative  component  on  the  potential  relations 
as  obtained  by  the  above  method,  a  fundamental  difference  of 
the  internal  structure  is  deduced,  according  to  which  in  the  pure 
metallic  conducting  compounds  the  space  lattice  points  are 
occupied  by  atoms  or  molecules  and  not  by  ions.  They  appear, 
in  opposition  to  electrolytes,  to  be  non-polar.  It  is  shown  that 
pure  cuprous  sulphide  is  an  electrolyte,  or  a  mixed  conductor 
in  which  the  metallic  component  of  the  conductivity  is  very 
small.  The  passivity  of  lead  sulphide  in  solutions  of  lead  salt 
has  been  investigated  and  a  process  for  activating  the  substance 
is  put  forward.  The  data  in  the  literature  on  the  solubility  of 
lead  sulphide  and  cupric  sulphide  are  corrected.  The  electro¬ 
metric  determination  of  the  solubility  of  lead  sulphide  is  not 
possible  on  account  of  the  complete  passivity  of  the  lead  electrode 
in  sulphide  solutions.  The  solubility  product  of  lead  sulphide 
has  been  determined  approximately  from  the  solubility  in  hydro¬ 
chloric  acid  and  the  value  [Pb*‘]*[S"]= 5x  10-29  obtained.  It  is 
shown  that  cupric  sulphide  is  not  stable  in  sodium  sulphide  and 
that  in  the  presence  of  copper  only  cuprous  sulphide  can  exist  in 
sodium  sulphide  solution,  and  consequently  the  measurement 
of  the  copper  potential  in  sodium  sulphide  solution  does  not  give 
the  solubility  product  of  cupric  sulphide  (cf.  Knox,  A.,  1908,  ii,  830). 
The  solubility  product  of  cuprous  sulphide  is  found  to  be  [Cu*]2*[S"] 
=2  x  10-47.  J.  F.  S. 

The  44  Salt  Error  M  of  the  Quinhydrone  Electrode.  S.  P.  L. 

Sorensen,  M.  Sorensen,  and  K.  Linderstrom-Lang  (Compt.  rend. 
Trav.  Lab.  Carlsberg ,  1921,  14,  No.  14,  pp.  31). — Biilmann’s 
quinhydrone  electrode  (A.,  1921,  ii,  372)  gives,  in  the  presence  of 
sodium  chloride,  too  small  a  potential  (with  3*99A-sodium  chloride + 
0-01A-hydrochloric  acid  0-6931  volt  instead  of  0-7044  volt  at  18°). 
This  is  due  to  a  lowering  of  the  solubility  of  quinhydrone  and 
can  be  overcome  by  saturating  the  salt  solution  with  quin¬ 
hydrone  and  with  one  of  its  constituents,  for  example,  with  quinol. 
This  and  various  other  questions  are  discussed  theoretically  in  detail, 
and  the  theory  is  verified  by  experiments.  G.  B. 

The  Quinhydrone  Electrode.  Einar  Biilmann  and  Hakon 
Lund  (Ann.  Chim .,  1921,  [ix],  16,  321 — 340). — It  has  previously 
been  shown  (A.,  1921,  ii,  372)  that  aqueous  solutions  of  quinhydrone 
may  be  used  for  the  preparation  of  reversible  electrodes  with  very 
constant  potential,  which  may  serve  to  determine  hydrogen-ion 
concentrations  in  solutions  which  are  one-tenth  molar.  Concor¬ 
dant  results  are  not  obtained  with  stronger  solutions.  It  is  possible 
to  construct  electrodes,  however,  in  which  the  electromotive 
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reaction  is  a  transformation  of  one  solid  body  into  another  solid 
body.  The  preparation  of  such  electrodes  with  benzoquinone- 
quinhydrone  and  with  quinol-quinhydrone  is  described.  Such 
electrodes  have  hydrogenation  potentials  ir18— 0*7562  and  0*6179, 
respectively.  They  may  be  used  for  measurements  over  a  wide 
range  of  hydrogen-ion  concentration.  W.  G. 

Electromotive  Force  produced  by  the  Relative  Displace¬ 
ment  of  an  Electrode  and  an  Electrolyte.  Stefan  Procopiu 
( J.  Chim.  Physique ,  1921, 19, 121 — 134). —  It  is  found  that  the  move¬ 
ment  of  an  electrode  in  a  liquid  gives  rise  to  an  E.M.F.  of  move¬ 
ment  which  is  general  for  all  metallic  electrodes.  The  dimensions 
of  this  E.M.F .  are  determined  only  by  the  solution  pressure  of 
the  metal  and  the  osmotic  pressure  of  the  metallic  ion  in  the 
solution.  The  effects  produced  when  a  series  of  metals  is  moved 
in  water,  nitric  acid,  sulphuric  acid,  salts  of  the  metals,  and 
potassium  hydroxide  have  been  measured.  The  phenomenon  is 
explained  by  the  existence  of  a  layer  of  solution  round  the  electrode 
of  composition  different  from  that  of  the  rest  of  the  solution.  This 
leads  to  a  relationship  between  the  photoelectric  E.M.F.  and  that  of 
movement,  and  makes  it  possible  to  find  the  effect  of  movement 
on  the  electrical  resistance  of  liquids.  J.  F.  S. 

The  Overvoltage  of  the  Mercury  Cathode.  Edgar  Newbery 
(T.,  1922, 121,  7—17). 

Theory  of  the  Electrolytic  Ionic  Condition  and  the  Calcu¬ 
lation  of  the  Electrolytic  Solution  Constants,  and  of  the 
Related  Quantities  from  the  Chemical  Relationships.  Karl 
Fredenhagen  (Z.  physikal.  Chem .,  1921,  98,  38 — 69). — A 

theoretical  paper  in  which  it  is  shown  that  neither  Arrhenius’s 
electrolytic  dissociation  theory  nor  Nernst’s  theory  of  solution 
tension  furnishes  any  information  on  the  nature  of  the  ionic  con¬ 
dition  or  the  nature  of  ionic  dissociation.  Neither  of  these  theories 
can  be  directly  deduced  from  the  facts  of  inorganic  chemistry, 
and  they  do  not  bring  these  facts  into  relationship  with  one  another. 
The  author  has  put  forward  an  hypothesis  of  the  ionic  condition 
and  the  electrolytic  solution  constants  which  removes  the  above- 
named  defects  and  shows  how  ordinary  thermal  dissociation 
passes  into  electrolytic  dissociation.  The  hypothesis  also  shows 
how  the  solution  constants  of  the  elements,  and  the  partition  and 
dissociation  constants  of  chemical  compounds  may  be  calculated 
from  the  chemical  relationships  of  the  compounds  and  elements 
and  from  a  factor  which  expresses  the  condition  of  the  solvent. 
The  hypothesis  permits  a  qualitative  deduction  of  the  electrical 
and  dielectrical  behaviour  of  conductors  of  the  second  class. 

J.  F.  S. 

An  Electrolytic  Current  Intensification  Effect,  a  New 
Electrolytic  Displacement  Effect,  and  the  Connexion  between 
Electrolysis  and  the  Emission  of  Electrons  in  a  Vacuum.  II. 

D.  Reichinstein  and  F.  Klement  (Z.  physikal.  Chem.,  1921,  99, 
275 — 289;  cf.  A.,  1921,  ii,  729). — A  continuation  of  work  previously 
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published  (loc.  cit.).  It  is  shown  that  in  a  closed  circuit  by  means 
of  superimposed  alternating  current  a  stronger  direct  current  can 
be  produced,  the  work  from  which  can  be  greater  than  that  of 
the  alternating  current  used  to  generate  it.  The  action  of  a  high 
frequency  current  on  an  electrolytic  cell  is  not  a  specific  high 
frequency  action ;  qualitatively,  it  is  the  same  as  that  of  a  low 
frequency  current.  AH  passivity  phenomena,  both  anodic  and 
cathodic,  show  on  superposing  an  alternating  current  on  the  direct 
current  a  decrease  of  the  direct  current  polarisation,  and  thereby 
allow  themselves  to  be  used  as  detectors  or  current  intensifiers. 
Using  the  commutator  method,  an  intensification  of  two  hundred 
times  has  been  obtained  and  the  experiments  indicate  that  this 
may  be  still  further  increased.  A  new  experiment  with  a  highly 
evacuated  electron  tube  is  described,  which  indicates  that  after 
removal  of  the  polarisation  it  is  possible  to  generate  cathode  rays 
with  low  potentials  and  cold  electrodes.  J.  F.  S. 


Applicability  of  the  Gas  Laws  to  Strong  Electrolytes.  II. 

J.  N.  Br^nsted  (K.  Danske  Videnskab .  Selskab .,  Math.-fys.  Medd ., 
1920,  3,  1 — 21 ;  cf.  A.,  1920,  ii,  78). — By  a  modification  of  the 
original  electrometric  method,  consisting  in  the  use  of  a  streaming 
electrode,  E.M.F .  determinations  have  been  carried  out  with  one 


electrolyte  dissolved  in  a  concentrated  solution  of  another.  Cells 

of  the  type  :  Ag.AgCl  |  I  SStf ^  | W*  “d 

\  solvent  (ti—cA  I  solvent  (n— c9)  A  ,  0  , 

As  silver  salt  (cf  |  silver  salt  (cj  A«  were  emPl°yed.  Support 

is  afforded  to  the  theory  that  the  simple  gas  laws  are  valid  for 
ions  present  in  salt  solutions  the  concentrations  of  which  are  large 
in  comparison  with  that  of  the  ions  concerned.  Conditions  under 
which  the  law  fails  to  apply  are  discussed,  and  the  results  of 
Loomis,  Essex,  and  Meacham  (A.,  1917,  ii,  353),  that  slight  changes 
in  the  activity  coefficient  occur  with  varying  concentrations,  are 
confirmed.  Chemical  Abstracts. 


Newer  Investigations  on  the  Anomaly  of  the  Strong 
Electrolytes.  Ludwig  Ebert  (Jahrb.  Radioaktiv.  Elektronik , 
1921,  18,  134 — 196). — An  alphabetical  bibliography  of  the  work 
on  strong  electrolytes  is  given.  The  whole  subject  of  the  behaviour 
of  strong  electrolytes  is  discussed  under  the  headings  (i)  chief 
anomalies,  and  (ii)  the  hypothesis  of  complete  dissociation  of  the 
strong  electrolytes  and  the  activity  of  electrical  forces  between  the 
ions.  J.  E.  S. 

Transport  Numbers  of  Sulphuric  Acid  by  the  Concentra¬ 
tion  Cell  Method.  Alfred  L.  Ferguson  and  Wesley  G.  France 
(J.  Amer.  Ghent.  Soc .,  1921,  43,  2150 — 2160). — A  method  is 
described  for  the  determination  of  the  transport  numbers  of  a 
uni -bivalent  electrolyte  by  measurement  of  the  potentials  of  con¬ 
centration  cells.  The  transport  number  of  the  anion  of  sulphuric 
acid  for  concentrations  between  0*1  M  and  O'OIM  has  been  measured 
and  found  to  be  0*1868 ±0*0007  at  25°.  This  value  is  compared 
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with  the  values  obtained  by  other  investigators.  It  is  shown  that 
the  dissociation  values  determined  from  freezing-point  data  are 
more  satisfactory  for  calculating  the  potentials  of  concentration 
cells  than  those  obtained  from  conductivity  data.  A  correction 
to  the  formula  for  the  potential  of  a  concentration  cell  has  been 
developed  which  takes  into  account  the  undissociated  part  of  the 
acid.  It  is  shown  that  the  concentration  cell  method  is  entirely 
satisfactory  for  the  determination  of  the  transport  numbers  of 
sulphuric  acid.  J.  F.  S. 

Influence  of  Gelatin  on  the  Transport  Numbers  of  Sulphuric 
Acid.  Alfred  L.  Ferguson  and  Wesley  G.  France  (J.  Amer. 
Ckem.  Soc.,  1921,  43,  2161 — 2171). — The  effect  of  gelatin  on  the 
transport  numbers  of  gelatin  has  been  investigated.  It  is  shown 
that  the  addition  of  sulphuric  acid  up  to  20%  increases  the  transport 
number  of  the  anion  of  sulphuric  acid  (0T  —  001  ilf)  from  0T87  in 
the  absence  of  gelatin  to  O' 685  in  the  presence  of  20%  gelatin. 
The  effective  concentration  of  0 AM  and  0*0 IM  sulphuric  acid 
solution  is  reduced  by  the  addition  of  gelatin.  The  conductivities 
of  sulphuric  acid  are  reduced  by  the  addition  of  gelatin.  An 
hypothesis  is  put  forward  to  account  for  the  action  of  gelatin  in 
the  presence  of  electrolytes.  J.  F.  S. 

Electro-osmosis.  A.  IT.  W.  Aten  (Chem.  Weekblad ,  1921, 
18,  690 — 692). — The  theory  of  electro-osmosis  of  liquids  through 
porous  solids  is  discussed,  and  the  volume  passing  in  unit  time 
shown  to  be  directly  proportional  to  the  current  density,  the 
dielectric  constant  of  the  liquid  and  the  potential  difference  between 
the  liquid  and  the  porous  material,  and  inversely  proportional  to 
the  viscosity  and  conductivity  of  the  liquid.  The  various  attempted 
technical  applications  of  the  phenomenon,  and  of  kataphoresis 
(which  term  is  restricted  to  the  motion  of  solid  particles  suspended 
in  a  liquid  under  the  influence  of  the  electric  field)  are  described. 

S.  I.  L. 

Some  Electro-osmotic  Experiments  with  de  Haen’s 
Membrane  Filters.  P.  H.  Prausnitz  (Kolioid  Z .,  1921,  29, 
293 — 309). — The  electro-osmosis  of  water,  solutions  of  ammonia, 
sulphuric  acid,  ammonium  sulphate,  sodium  sulphate,  potassium 
ferricyanide,  and  aluminium  sulphate,  through  de  Haen  filters 
for  varying  size  of  pores,  has  been  investigated  at  25°  and  under 
a  pressure  of  43  cm.  of  water.  It  is  shown  that  the  de  Haen  filters 
are  particularly  well  adapted  to  the  study  of  the  influence  of 
electrolytes  on  electro -endosmosis.  Filters  of  medium-sized  pores 
(Nos.  20  and  320)  when  5  cm.  thick  allow  100 — 500  c.c.  of  water 
to  pass  per  hour  under  the  pressure  used  in  the  experiments.  Dis¬ 
tilled  water  (X— 6  X  10-6)  travels  toward  the  cathode  through  the  mem¬ 
brane  under  a  current  of  100  volts  and  about  0T  ampere  at  the  rate 
of  1 — 2  litres  per  hour.  The  addition  of  sulphuric  acid  to  the  anode 
compartment,  or  any  addition  of  thorium  chloride  or  aluminium 
sulphate,  reduces  the  electro-endosmosis  to  values  below  that  of 
water  and  in  cases  may  produce  even  a  weak  anodic  endosmosis.  In 
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other  cases,  the  addition  of  electrolytes  brings  about  an  increased 
cathodic  endosmosis,  in  which  the  amount  of  water  transported 
varies  with  the  time  the  current  is  flowing  and  the  nature  and 
concentration  of  the  electrolyte.  It  is  shown  that,  in  genera], 
with  an  electrical  conductivity  of  200 — 400  X  10-6  and  a  consump¬ 
tion  of  energy  of  0*01— 0*06  KWH  /litre  of  transported  liquid, 
8 — 16  litres /hour  of  liquid  can  be  made  to  pass  through  a  dia¬ 
phragm  of  100  cm.2.  It  is  not  always  necessary  that  the  electrolyte 
should  pass  through  the  membrane  as  such ;  particularly  in  the 
case  of  ammonia  it  is  shown  that  the  addition  of  the  base  to  the 
cathode  compartment  can  bring  about  a  very  considerable  endos¬ 
mosis  of  the  water,  which  is  to  be  attributed  to  the  wandering  in 
the  opposite  direction  of  those  ions  which  are  responsible  for  the 
discharging  of  the  membrane.  The  transport  of  the  S04-ion 
through  a  de  Haen  membrane  from  negative  to  positive  compart¬ 
ments  brings  about  a  considerable  passage  of  water  from  the 
positive  to  the  negative  compartment.  In  every  case  there  is 
an  optimum  electrolyte  concentration,  and  if  this  is  exceeded 
anomalies  occur  which  are  found  to  be  connected  closely  with  the 
electrical  conductivity.  The  discharge  of  the  membrane  is  held 
to  be’  due  in  all  probability  to  the  adsorption  of  hydroxyl  ions, 
for  all  processes  which  effect  a  reduction  of  the  hydroxyl-ion 
concentration  also  effect  a  reduction  of  the  electro -endosmosis 
(cf.  D.R.-P.  333575,  1919).  J.  F.  S. 

Attainment  of  Constant  High  Temperatures.  E.  Moser 
(Z.  angew.  Ckem.,  1921,  34,  625). — The  apparatus  or  object  to  be 
maintained  at  constant  temperature  is  immersed  in  paraffin  con¬ 
tained  in  a  cylindrical  glass  vessel  surrounded  by  an  outer  glass 
vessel  of  similar  shape  but  enlarged  to  a  spherical  form  at  the 
bottom  to  accommodate  a  liquid  of  suitable  boiling  point,  which 
is  kept  in  ebullition  so  that  its  vapour  surrounds  the  inner  vessel. 
The  two  vessels  are  sealed  together  round  the  top  except  where  a 
tube  serves  to  connect  the  vapour  jacket  with  a  reflux  condenser. 
The  lower  end  of  the  condenser  tube  projects  downwards  for  some 
distance  into  the  vapour  jacket  and  the  vapour  enters  it  through 
a  lateral  orifice.  The  end  of  the  tube  is  drawn  out  to  a  jet  and 
disposed  vertically  above  the  boiling  liquid.  By  this  arrangement 
the  condensed  liquid  is  warmed  again  before  it  falls  back  into  the 
jacket  and  is  prevented  from  falling  on  the  hot  walls  of  the  vessels. 
Liquids  of  high  boiling  point,  such  as  ethyl  benzoate,  b.  p.  212-5°, 
have  been  successfully  used  in  the  outer  vessel.  J.  H.  L. 

The  Expansions  of  some  Refractory  Materials  at  High 

Temperatures.  B.  Bogitch  (Compt.  rend .,  1921,  173,  1358 _ 

1360). — The  expansion  curves  for  bauxite,  clay,  silica,  chromite, 
and  magnesia  over  the  temperature  range  0°  to  1600°  are  given. 
The  smallest  expansion  was  shown  by  the  bauxite,  which  is  suitable 
for  use  in  furnaces  subject  to  sudden  changes  in  temperature. 
Silica  showed  the  most  irregular  expansion;  it  expanded  rapidly 
up  to  600°  and  then  only  very  slowly,  and  above  1000°  showed 
a  slight  contraction.  The  curve  shows  two  singular  points  at  210° 
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and  570°  respectively,  which  are  the  transformation  points  of 
cristobalite  and  quartz.  Furnaces  constructed  with  such  bricks 
must  only  be  heated  up  very  slowly,  the  temperature  rise  being 
less  than  50°  per  hour.  The  curve  for  the  clay  bricks  is  intermediate 
between  the  curves  for  bauxite  and  silica.  Magnesia  and  chromite 
showed  the  biggest  expansions,  and  such  bricks  are  only  suitable 
for  the  construction  of  furnaces  in  continuous  work.  W.  G. 

Coefficient  of  Expansion  of  Molten  Salts.  W.  Herz  (Z. 
physikal.  Chem.,  1921,  98,  98 — 102).— In  previous  papers  (A.,  1914, 
ii,  25,  245;  1921,  ii,  381)  it  has  been  shown  that  Mendeleev’s  equa¬ 
tion  is  true  for  the  expansion  of  normal  organic  liquids.  In  the 
present  paper,  the  equation  has  been  applied  to  the  molten  inorganic 
substances,  sodium  molybdate,  lithium  nitrate,  sodium  nitrate, 
rubidium  bromide,  caesium  nitrate,  potassium  tungstate,  caesium 
iodide,  potassium  molybdate,  sodium  tungstate,  rubidium  fluoride, 
caesium  sulphate,  and  thallous  nitrate.  The  data  employed  are 
taken  from  the  work  of  Jaeger  (A.,  1918,  ii,  33).  The  densities 
calculated  by  the  Mendeleev  formula  agree  in  most  cases  to  about 
1  per  1800  with  the  experimental  values.  The  only  cases  where 
divergence  is  shown  are  thallous  nitrate  and  sodium  tungstate, 
and  here  it  is  not  much  greater  than  in  the  other  cases.  The 
density  values  calculated  by  the  Mendeleev  equation  are  compared 
with  those  calculated  by  Jaeger  (loc.  cit.)  by  a  single  constant 
formula  for  caesium  iodide  and  rubidium  fluoride,  and  by  a  two 
constant  formula  for  caesium  sulphate  and  the  value  of  the  single 
constant  Mendeleev  formula  demonstrated.  J.  F.  S. 

General  Methods  for  the  Determination  of  the  True  Mole¬ 
cular  Constitution  of  Pure  Substances  and  their  Mixtures. 

Mario  Basto  Wagner  ( Z .  physikal .  Chem .,  1921,  98,  81 — 93). — A 
theoretical  paper  in  which  the  author  differentiates  between  the 
thermodynamics  of  mixtures  treated  in  connexion  with  their 
independent  components  and  the  thermodynamics  of  mixtures 
treated  in  connexion  with  their  true  components.  The  advantages 
and  drawbacks  of  both  methods  of  treatment  are  explained  and 
the  nature  of  the  results  obtainable  is  pointed  out  in  each  case. 
The  various  properties  which  may  be  used  in  the  determination 
of  constitution  are  enumerated  and  their  application  is  indicated. 
These  include  volume,  heat  change,  vapour  pressure,  solubility, 
freezing  point,  boiling  point,  specific  heat,  compressibility,  thermal 
coefficient  of  expansion,  and  osmotic  pressure.  The  properties, 
dielectric  constant,  viscosity,  refraction,  and  surface  tension  do 
not  permit  conclusions  being  drawn  which  may  be  used  in  the 
second  method  of  treatment.  J.  F.  S. 

Thermodynamics  of  Mixtures.  IX.  Mario  Basto  Wagner 
(Z.  physikal .  Chem.,  1921,  98,  151—156;  cf.  A.,  1921,  ii,  375).— A 
theoretical  paper  in  which  the  theory  of  the  heat  of  mixtures  is 
developed  on  the  basis  of  the  thermodynamics  of  mixtures  treated 
in  connexion  with  the  true  components  (cf.  preceding  abstract). 

J.  F.  S. 
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Theory  of  Equations  of  State.  II.  Mario  Basto  Wagner 
(Z.  physiJcal .  Ghent.,  1921,  98,  244 — 251 ;  cf.  preceding  abstract). — 
The  hypothesis  developed  previously  is  extended.  The  present 
paper  deals  with  the  theory  of  the  heat  of  vaporisation  and  the 
internal  pressure.  J.  F.  S. 

Equation  of  Condition  of  Nitrogen  at  Small  Pressures 
and  Low  Temperatures.  R.  Bartels  and  A.  Eucken  ( Z . 
physiJcal.  Ghent.,  1921,  98,  70 — 79). — The  equation  of  condition  of 
nitrogen  has  been  measured  by  means  of  a  constant  pressure  gas 
thermometer  between  the  temperatures  90°  and  76°  Abs.  and 
between  the  pressures  0*5  and  1*0  atm.  The  results  are  repre¬ 
sented  by  means  of  an  empirical  formula  for  the  correction  quantity 
B'  of  the  form  v—RTjp-RTB'.  This  formula  has  been  used  to 
calculate  the  molecular  heat  of  nitrogen  for  the  ideal  gas  con¬ 
ditions,  and  the  value  6-873  obtained  for  Gp.  This  value  is  0-07  cal., 
or  1%  lower  than  that  (6-944  cal.)  demanded  by  the  classical  theory, 
whilst  the  Berth elot  equation  of  condition  leads  to  a  value  0-2  cal. 
lower  than  the  classical  value  for  the  temperature  92°  Abs.  A 
comparison  of  the  reduced  B '  values  for  a  range  of  temperature 
shows  that  the  curves  for  hydrogen  and  nitrogen  cannot  be  brought 
into  coincidence,  but  that  at  low  temperatures  they  diverge. 

J.  F.  S. 

Equation  of  Condition.  II.  Principal  Equation  of  Con¬ 
dition.  III.  Principal  Equation  of  Condition  and  the 
Equation  of  Condition  for  Individual  Substances.  IV. 
Compressibility  Equations  of  Liquids.  A.  Wohl  (Z.  physiJcal . 
Ghent.,  1921,  99,  207—225,  226—233,  234—241 ;  cf.  A.,  1914,  ii, 
430). — A  series  of  theoretical  papers  in  the  first  of  which  the  author 
further  develops  the  equation  of  condition  previously  published 
(loc.  cit.).  The  various  relationships  brought  out  by  this  equation 
are  considered  and  compared  with  the  equations  of  van  der  Waals 
and  Kamerlingh  Onnes.  In  the  second  paper,  equations  of 
condition  are  developed  and  considered  for  helium,  hydrogen, 
water,  and  ethyl  alcohol.  The  third  paper  deals  with  compressi¬ 
bility  equations  for  liquids,  particularly  highly  compressed  sub¬ 
stances.  The  substances  ethyl  ether,  carbon  dioxide,  and  hydrogen 
are  considered.  J.  F.  S. 

Extension  of  Ebullioscopy  and  its  Application  to  Binary 
Mixtures.  Ernst  Beckmann  and  Otto  Liesciie  (Z.  physiJcal. 
GJtent.,  1921,  98,  438 — 454). — The  authors  have  combined  the 
Raoult  equation  P~P0[N /(N-\-n)]  with  Dalton’s  law  P—B[N'/ 
(N'+n')]  to  form  the  equation  P0[N/(N+ n)]=B[N' /(N'+n')]  and 
shown  that  this  equation  may  be  used  generally  in  the  ebullioscopy 
of  binary  mixtures,  and  may  be  extended  to  meet  complicated 
cases,  since  the  determination  of  the  absolute  boiling  point  fixes 
the  value  of  P0  with  the  help  of  vapour  pressure  tables  or  formulae. 
The  introduction  of  the  boiling  point  difference  A  and  the  ebullio- 
scopic  constant  E  leads  to  a  special  ebullioscopic  equation 
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A~E(n~n'),  which  may  only  be  used  for  small  A  values.  If  in 
either  of  the  above  equations  n  or  nf  is  given  the  value  zero,  the 
two  limiting  cases  are  obtained,  in  which  the  second  component 
(represented  by  small  letters)  is  non-volatile  or  is  not  soluble  in 
the  first  component.  J.  F.  S. 

A  Vapour  Pressure  Formula  with  a  General  Integration 
Constant.  F.  A.  Henglein  (Z.  physikal.  Chem 1921,  98, 1 — 13). — * 
A  theoretical  paper  in  which  the  constants  of  a  previously  pub¬ 
lished  rule  (A.,  1920,  ii,  732)  for  the  comparison  of  the  vapour 
pressure  curves  of  two  substances,  log  T^a  log  T2+b,  have  been 
brought  into  relationship  with  the  Trouton  constants.  From  this 
relationship  a  vapour  pressure  formula  has  been  deduced  which 
contains  two  specific  constants  and  has  the  form  log  p^ atm.)  —  -k/Tll-{- 
4*6222.  The  formula  holds,  in  comparison  with  other  two  constant 
vapour  pressure  formula,  over  greater  temperature  ranges  and  is 
characterised  by  the  fact  that  the  integration  constant  is  the  same 
for  all  substances.  The  index  n  is  shown  to  be  equal  to  X/(v— v')p  .  K 
where  K  has  the  same  value  for  all  substances,  and  consequently 
\/(v  —  v')p  may  be  calculated  from  the  above  formula;  on  the  other 
hand,  n  may  be  determined  from  X/(v—v')p  or  \jRT.  To  calculate 
the  actual  formula,  two  vapour  pressure  determinations  are  neces¬ 
sary,  or  the  knowledge  of  one  vapour  pressure  point  and  the  molecular 
latent  heat  of  vaporisation  at  the  same  pressure.  The  formula  is 
shown  to  be  equally  true  for  sublimation  pressures,  and  it  may 
also  be  applied  to  decomposition  pressures.  J.  F.  S. 

Theory  of  Binary  Mixtures.  VII.  Mixtures  of  Ethyl 
Ether  and  Bromoform.  F.  Dolezalek  and  M.  Schulze  (Z. 
physikal.  Chem.,  1921,  98,  395 — 429;  cf.  A.,  1920,  ii,  32). — The 
vapour  pressure  of  a  series  of  mixtures  of  ethyl  ether  and  bromo¬ 
form  has  been  determined  at  25°  and  75° ;  the  contraction  on  mixing, 
the  coefficient  of  expansion,  and  the  density  of  the  mixtures  have 
been  determined  at  25°.  The  results  show  that  on  mixing  the 
components  a  mutual  partial  complex  formation  occurs.  The 
resulting  compound  consists  of  one  molecule  of  ether  and  one 
molecule  of  bromoform;  it  occurs  in  the  solution  in  a  dissociated 
condition  and  on  heating  it  decomposes.  Bromoform  itself  is 
strongly  associated,  but  with  decreasing  concentration  the  associa¬ 
tion  decreases.  The  vapour  pressure  was  determined  by  a  new 
static  method.  A  theory  is  developed  whereby  the  molecular 
constitution  may  be  calculated  from  the  vapour  pressure  measure¬ 
ments.  From  two  measured  vapour  pressures  the  combination 
constant  K  and  the  association  constant  k  were  determined,  and 
from  these  the  molecular  constitution  of  the  mixture  was  calculated 
for  25°.  The  results  show  that  at  25°  bromoform  consists  of  65% 
of  bimolecules  and  that  in  the  mixture  of  1  mol.  of  ether  and  1  mol. 
of  bromoform,  23%  of  the  equi-molecular  compound  is  present. 
The  vapour  pressure  for  all  mixtures  has  been  calculated  from  the 
molecular  composition,  and  found  to  be  in  good  agreement  with 
the  experimental  values.  A  marked  contraction  occurs  on  mixing 
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ether  and  bromoform ;  the  contraction  curve  is  strongly  depressed 
on  account  of  the  association  of  the  bromoform.  The  contraction 
has  been  calculated  on  the  basis  of  the  theory  and  found  to  agree 
with  the  observed  contraction.  From  the  coefficient  of  expansion 
the  contraction  at  15°,  20°,  and  30°  has  been  calculated.  From 
the  contraction  at  25°,  the  density  of  the  mixtures  was  calculated, 
and  the  results  show  that  the  measurement  of  volume  change  by 
the  differential  method  is  the  most  exact  for  the  measurement  of 
easily  volatile  liquid  mixtures.  J.  F.  S. 

Vapour  Pressure  of  Binary  Mixtures.  Gerhardt  C. 
Schmidt  (Z.  physikal.  CJiem .,  1921,  99,  71 — 86). — A  new  simple 
static  method  of  measuring  the  vapour  pressure  of  liquids  is 
described.  It  is  shown  that  the  dynamic  method  of,  measuring 
the  vapour  pressure  of  mixtures  gives  only  moderate  results  and 
then  only  when  the  experiments  are  made  under  definite  conditions, 
and  it  is  inferior  in  every  way  to  the  new  static  method.  The 
vapour  pressures  of  the  following  mixtures,  benzene-ethyl  ether, 
benzene-chloroform,  benzene-methyl  acetate,  methyl  acetate- 
ethyl  acetate,  benzene-carbon  disulphide,  benzene-toluene,  toluene- 
carbon  disulphide,  ethyl  alcohol-methyl  alcohol,  benzene-methyl 
alcohol,  chloroform-carbon  disulphide,  and  acetone-chloroform 
have  been  measured  up  to  a  pressure  of  4  atmospheres.  By  plotting 
the  molecular  compositions  as  abscissse  and  the  vapour  pressures 
as  ordinates,  it  is  found  that  at  all  temperatures  (20 — 100°)  mixtures 
of  ethyl  alcohol  and  methyl  alcohol  give  a  straight  line.  Mixtures  of 
benzene  and  ether  and  of  benzene  and  chloroform  give  approximately 
straight  lines  up  to  30°,  but  at  higher  temperature  curves  which 
are  convex  to  the  abscissa  axis,  and  the  higher  the  temperature 
the  greater  the  convexity.  Mixtures  of  acetone  and  chloroform  at  0° 
give  a  straight  line,  and  at  higher  temperatures  curves  convex  to 
the  abscissa  axis,  which  become  more  convex  as  the  temperature 
is  raised.  Mixtures  of  benzene  and  toluene,  ethyl  acetate  and  methyl 
acetate,  and  benzene  and  methyl  acetate  at  low  temperatures  give 
straight  lines,  but  at  higher  temperatures  the  curves  are  concave 
to  the  abscissa  axis  and  the  concavity  becomes  greater  as  the 
temperature  is  raised.  Mixtures  of  benzene  and  carbon  disulphide, 
toluene  and  carbon  disulphide,  chloroform  and  carbon  disulphide,  and 
benzene  and  methyl  alcohol,  give  at  0°  curves  which  are  concave  to 
the  abscissa  axis,  and  the  higher  the  temperature  the  greater  the 
concavity,  this  being  particularly  noticeable  in  the  case  of  benzene- 
methyl  alcohol.  From  the  fact  that  the  higher  the  temperature 
the  greater  the  concavity  or  convexity,  the  conclusion  can  be  drawn 
that  for  every  liquid  mixture  there  is  a  temperature  at  which  the 
relationship  between  the  vapour  pressure  and  the  molecular  com¬ 
position  may  be  represented  by  a  straight  line,  generally  speaking 
this  occurs  at  low  temperatures.  It  is  shown  that  a  series  of  deduc¬ 
tions  from  Dolezalek’s  theory  of  binary  solutions,  which  refer  to 
the  influence  of  temperature  on  the  course  of  the  isotherms,  are 
not  confirmed  by  the  experiments.  Consequently  the  theory 
cannot  be  maintained.  J.  F.  S. 
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Intersecting  Vapour  Pressure  Curves  and  Deductions 
therefrom.  Carl  von  Rechenberg  ( Z .  physikal.  Chem.,  1921, 
99,  87 — 104). — A  large  number  of  pairs  of  substances  are  recorded 
for  which  the  vapour  pressure  curves  intersect.  From  a  comparison 
of  the  intersecting  vapour  pressure  curves  the  following  conclusions 
are  drawn.  All  liquid  and  solid  substances  consist  of  large 
molecular  complexes  of  undetermined  variable  composition  of 
different  stability,  and  present  as  many  classes  of  compounds  as 
they  have  different  molecular  types.  Every  individual  com¬ 
pound  behaves  in  a  characteristic  manner.  The  division  of  liquids 
into  associated  and  non-assoeiated  groups  from  surface  tension 
measurements  is  incorrect.  All  compounds  are  associated,  but  the 
so-called  associated  compounds  are  more  loosely  combined.  The 
sub-division  only  separates  the  most  divergent  compounds,  but 
does  not  take  account  of  the  intermediate  and  transition  com¬ 
pounds.  A  table  is  drawn  up  of  the  various  aggregates  according 
to  the  increase  of  vapour  pressure  with  increase  of  temperature. 
The  table  is  very  similar  to  Rothmund’s  solubility  table,  from 
which  it  follows  that  vapour  formation  and  solubility  are  parallel 
phenomena  and  must  be  due  to  the  same  cause.  J.  F.  S. 

Vaporisation  of  Solutions  of  Liquid  Pairs  possessing 
Intersecting  Vapour  Pressure  Curves.  Carl  von  Rechenberg 
(Z.  physikal.  Chem.,  1921,  99,  105 — 115;  cf.  preceding  abstract). — 
The  Bancroft  rule,  that  liquids  with  intersecting  vapour  pressure 
curves  form  solutions  with  a  characteristic  point,  has  been  con¬ 
firmed,  when  notice  is  taken  of  the  fact  that  the  property  of  the 
characteristic  solution  only  obtains  inside  a  limited  pressure  region. 
A  large  number  of  homogeneous  mixtures  with  intersecting  vapour 
pressure  curves  are  tabulated  with  the  minimum  boiling  point  and 
the  concentration  of  the  characteristic  fraction  at  760  mm. 

J.  F.  S. 

Distillation  and  Rectification.  L.  Gay  ( Chim .  et  Ind .,  1921, 
6,  567 — 578 ;  cf.  this  vol.,  ii,  85). — In  order  to  obtain  the  maximum 
efficiency  from  a  column,  ceteris  paribus,  the  higher  the  tem¬ 
perature  of  the  initial  mixture  the  lower  should  be  the  level  of  its 
introduction  into  the  distillation  apparatus.  This  level  should  be 
such  that  an  initial  liquid  or  gaseous  mixture  meets  a  liquid  or 
gaseous  mixture  of  approximately  the  same  composition  in  the 
column.  If  the  liquid  mixture  is  at  its  boiling  point,  or  rather  if 
the  gaseous  mixture  is  at  its  condensation  point,  then  the  com¬ 
position  of  the  two  mixtures  is  identical.  The  determination  of 
the  minimum  intensity  of  heat  and  the  minimum  number  of  com¬ 
partments  of  the  column  necessary  for  an  initial  gaseous  mixture 
has  been  carried  out  in  a  similar  manner  to  that  used  for  an  initial 
liquid  mixture  (loc.  cit .),  and  applied  to  the  separation  of  practically 
pure  water  and  alcohol  from  any  gaseous  mixture  of  water  and 
alcohol  at  95°.  The  determination  of  the  minimum  intensity  of 
heat  necessary  to  remove  a  trace  of  impurity  from  a  liquid  has 
also  been  carried  out.  F.  M.  R. 
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Heat  of  Formation  of  Silver  Iodide.  Hugh  Stott  Taylor 

and  William  Theodore  Anderson,  jun.  {J.  Amer.  Chem.  Soc.} 
1921,  43,  2014—2017). — Braune  and  Koref’s  calorimetric  measure¬ 
ment  of  the  heat  of  formation  of  silver  iodide  (A.,  1914,  ii,  536), 
using  A-potassium  cyanide  instead  of  3A-solutions  as  solvent  for 
silver  iodide,  have  been  repeated.  The  result  15,100  cal.  per  mol.  of 
silver  iodide  has  been  obtained,  which  confirms  Braune  and  Koref’s 
value.  J.  F.  S. 

Relationship  between  Heat  of  Solution  and  Heat  of  Fusion 
of  Organic  Substances.  Georg  Gehlhofe  ( Z .  jphysikal.  Chem ., 
1921,  98,  252 — 259). — The  heat  of  solution  of  naphthalene,  diphenyl, 
diphenylamine,  azobenzene,  a-naphthylamine,  p-naphthylamine, 
urethane,  paraffin  (wax),  nitronaphthalene,  nitrophenol,  m- dinitro¬ 
benzene,  phenol,  menthol,  thymol,  pyrogallol,  resorcinol,  citric 
acid,  and  chloral  hydrate  has  been  determined  in  1 — 3%  solutions 
in  the  solvents  water,  benzene,  ethyl  ether,  alcohol,  carbon  disulphide, 
acetone,  amyl  acetate,  aniline,  chloroform,  and  acetic  acid.  The 
results  show  that  for  a  series  of  substances,  particularly  hydro¬ 
carbons,  aromatic  amines,  urethane,  and  azobenzene,  the  heat  of 
solution  in  various  solvents  is  practically  identical  with  the  heat 
of  fusion.  Organic  substances  containing  the  hydroxyl  group  give 
very  different  values  for  the  heat  of  solution  and  the  heat  of  fusion, 
whilst  substances  containing  the  nitro -group  take  up  an  intermediate 
position  between  the  other  substances.  The  heat  of  solution  of 
the  sodium,  potassium,  and  ammonium  haloids  has  been  deter¬ 
mined  in  aqueous  solution,  and  the  results  are  discussed  in  con¬ 
nexion  with  the  structures  and  space  lattices  of  these  salts. 

J.  F.  S. 

Heats  of  Solution  and  of  Transformation  of  the  Acido- 
and  Aquo-cobalt  Pentammines.  Arthur  B.  Lamb  and  John 
P.  Simmons  (J.  Amer .  Chem.  Soe.y  1921, 43,  2188 — 2199). — A  method 
of  calorimetry  has  been  developed  in  which  only  observations  on 
a  silver  coulometer  and  of  time  and  electrical  resistance  are  required. 
It  is  shown  that  the  same  cobalt  sulphide,  Co2S3,  is  jDroduced 
by  the  action  of  sodium  sulphide  on  chloro-  and  aquo-pentammine- 
eobalt  chloride  in  aqueous  solution.  The  solubility  of  chloro- 
pentammineoobalt  chloride  in  water  at  0°,  30°,  and  50°  has  been 
determined,  and  the  values  2  244,  6*047,  and  10*01,  respectively, 
have  been  obtained  in  grams  per  litre.  The  heat  of  solution  has 
been  calculated  from  these  data  and  the  value  13,440  cal.  obtained, 
which  is  in  fair  agreement  with  the  experimental  value.  12,400  cal. 
The  heats  of  solution  of  a  number  of  acido-  and  aquo-pentammine- 
cobalt  salts  in  water  have  been  measured.  The  following  values 
are  found  at  25°,  in  cals.,  chloro -chloride,  — 12,420;  aquo-chloride, 
—  6,460;  bromo- bromide,  —12,660;  aquo-bromide,  —9,220; 
nitra  to -nitrate,  —14,900;  and  aquo-nitrate,  —15,300.  The  heat 
of  reaction  of  solutions  of  pentammine  salts  with  solutions  of 
sodium  sulphide  has  been  measured  at  25°  and  that  of  the 
solid  salts  with  sodium  sulphide  solutions  calculated.  The 
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following  values  in  eals.  at  25°  are  obtained,  chloro- chloride, 
15,070;  aquo-ehloride,  12,930;  bromo-bromide,  13,290;  aquo- 
bromide,  11,600;  nitrato -nitrate,  12,340,  and  aquo-nitrate,  11,860. 
From  these  results  the  heat  of  transformation  of  the  acido-salt  to 
the  aquo-salt  in  each  case  has  been  calculated,  and  the  values 
chloride,  2,140  cal.  ;  bromide,  1,690  cab,  and  nitrate,  480  cal. 
have  been  obtained.  J.  F.  S. 

Heat  of  Wetting  of  Silica  Gel.  W.  A.  Patrick  and  F.  V. 
Grim  {J.  Amer.  Chem.  Soc .,  1921,  43,  2144—2150). — The  heat 
change  occasioned  by  wetting  silica  gels  with  water,  ethyl  alcohol, 
benzene,  carbon  tetrachloride,  and  aniline,  respectively,  has  been 
determined  at  25°.  The  quantity  of  liquid  used  in  each  experiment 
was  50*07  c.c.  and  the  amount  of  gel  2*3 — 2*5  grams.  The  follow¬ 
ing  values  in  cals. /gram  of  gel  were  obtained  :  water,  19*22  ;  alcohol, 
22*63;  benzene,  11*13;  carbon  tetrachloride,  8*42,  and  aniline, 
17*54.  The  heats  of  wetting  have  been  discussed  and  found  to 
be  in  keeping  with  the  changes  of  surface  energy.  J.  F.  S. 

Viscosity  of  Gelatin  Sols.  Robert  H.  Bogue  (J.  Amer. 
Chem.  Soc.,  1921,  43,  1764 — 1773). — A  number  of  experiments 
have  been  effected  with  gelatin  sols  to  determine  the  relation 
between  viscosity  and  concentration.  The  data  obtained  have 
been  applied  to  Hatschek’s  formula  for  the  viscosity  of  emulsoids, 
and  it  is  shown  that  the  value  of  A' /A,  representing  the  volume 
occupied  per  unit  weight  of  dispersed  phase,  is  not  a  constant 
with  varying  concentration,  but  rises  regularly  to  a  maximum 
and  thereafter  regularly  diminishes  with  increasing  concentration. 
This  behaviour  is  noticed  also  in  the  case  of  other  colloids.  A 
tentative  explanation  is  presented  based  on  the  effect  which  increas¬ 
ing  concentrations  of  dispersed  phase  will  have  on  the  surface 
tension  of  the  dispersion  medium.  Assuming  the  equilibrium, 
surface  tension  ^  solvation  potential,  an  empirical  relation  is 
developed  which,  with  a  fair  degree  of  accuracy,  defines  the  equi¬ 
librium.  At  very  high  concentrations,  a  reversal  of  phase 
probably  occurs,  at  which  no  expressions  yet  developed  adequately 
represent  the  relations  involved.  A  high  degree  of  solvation  is 
shown  to  be  indicated  by  a  high  coefficient  of  viscosity,  that  is, 
solvation  and  viscosity  are  parallel  functions.  Isoelectric  gelatin 
at  a  hydrogen-ion  concentration  2  x  10~5  is  shown  to  have  the 
lowest  viscosity  and  the  lowest  degree  of  solvation,  gelatin  chloride 
at  a  hydrogen-ion  concentration  3*1  X  1CT4  the  highest,  and  calcium 
gelatinate  at  a  hydrogen-ion  concentration  2*5  X  10~6  is  intermediate. 
If  an  excess  of  acid  is  allowed  to  remain  in  the  gelatin  solution, 
even  although  the  acid  be  of  very  low  concentration,  the  viscosity 
and  degree  of  solvation  will  be  reduced.  J.  F.  S. 

A  New  Viscostalagmometer  for  the  Estimation  of  Surface 
Tension  and  Viscosity  of  Liquids  of  Very  Different  Limpidity. 

I.  Traube  ( Biochem .  Z.,  1921,  120,  106—107). — The  essential 
feature  consists  in  the  adaptation  to  the  ordinary  form  of  stalagmo- 
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meter  of  five  interchangeable  ground-in  mouth-pieces  of  differ¬ 
ing  capillary  bore,  thus  allowing  measurements  to  be  performed 
with  the  same  apparatus  on  liquids  of  a  great  range  of  fluidities. 

H.K. 

Ionisation  and  Surface  Activity  of  Aqueous  Solutions  of 
Aliphatic  Acids.  Wilh.  Windisch  and  Phil.  Osswald  ( Z . 
physikal.  Chem .,  1921,  99,  172 — 188). — The  connexion  between 
ionisation  and  surface  activity  of  organic  acids  has  been  investigated. 
It  is  shown  that  of  A/10-acid  or  alkali  when  added  to  an  aqueous 
solution  acts  only  as  a  diluent,  that  is,  the  surface  activity  is 
independent  of  the  hydrogen-ion  concentration.  Experiments 
have  been  made  to  determine  the  concentration  of  acids  of  different 
strengths,  such  as  hydrochloric,  formic,  and  acetic  acids,  which 
must  be  added  to  solutions  of  nonoic  acid  so  that  the  same  size 
of  drops  may  be  obtained,  and  also  the  concentrations  of  these 
acids  which  will  produce  the  same  colour  with  methyl-orange 
solution.  It  is  shown  that  free  nonoic  acid  in  aqueous  solution  is 
10%  dissociated,  and  therefore  the  addition  of  acid  increases  its 
surface  activity.  The  simultaneous  presence  of  sodium  chloride  is 
without  action  on  the  activity.  With  continued  addition  of  acid, 
the  size  of  the  drops  sinks  to  a  constant  minimum.  A  solution 
of  sodium  nonoate  exhibits  a  small  activity,  because  through 
hydrolysis  a  small  quantity  of  acid  exists  in  the  free  condition. 
By  the  addition  of  a  small  quantity  of  alkali,  the  free  molecules 
are  ionised  and  the  size  of  the  drop  sinks  to  that  of  water.  An 
addition  of  hydrochloric  acid  produces  fresh  acid  molecules,  and 
the  size  of  the  drop  sinks  to  a  minimum,  which  is  reached  when 
all  the  aliphatic  acid  ions  have  disappeared.  Consequently  it 
follows  that  the  surface  activity  of  aqueous  solutions  of  aliphatic 
acids  is  due  to  ionisation  processes,  and  the  possibility  of  calculating 
the  size  of  the  drops  due  to  the  action  of  various  additions  is  pointed 
out.  J.  F.  S. 

High  Pressure  due  to  Adsorption,  and  the  Density  and 
Volume  Relations  of  Charcoal.  William  D.  Harkins  and 
D.  T.  Ewing  (J.  Amer.  Chem .  Soc .,  1921,  43,  1787— 1802).— The 
present  paper  furnishes  evidence  in  favour  of  the  hypothesis  pre¬ 
viously  expressed  (A.,  1921,  ii,  87)  by  the  authors,  which  states 
that  the  liquids  which  penetrate  into  charcoal  are  compressed  by 
a  force  due  to  molecular  attraction,  which  acts  as  a  pressure  of 
many  thousand  atmospheres  (20,000  or  more).  The  present  paper 
shows  that  it  is  the  liquid  in  the  micro-pores  and  not  the  macro¬ 
pores  which  is  compressed,  and  consequently  the  pressure  would 
probably  be  much  greater  than  the  figure  mentioned.  Not  only 
charcoal  but  other  porous  substances  and  fine  powders  should 
exert  this  compressive  effect,  but  to  a  much  smaller  extent.  A 
number  of  experiments  are  described  in  which  the  compression 
is  demonstrated  by  volume  changes,  but  the  values  measured 
have  not  exceeded  72  atms.  Ethyl  ether,  which  is  much  more 
compressible  than  water,  occupies  a  volume  in  charcoal  which  is 
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about  10%  less  than  that  occupied  by  the  amount  of  water  which 
outside  the  charcoal  is  equal  in  volume  to  the  ether.  It  is  probable 
that  the  water  in  the  micro-pores  is  compressed  by  about  25%  or 
more,  whilst  the  ether  is  compressed  by  40%.  The  liquids  in  the 
macro-pores  of  the  diameter  1*2  X 10-3  cm.  are  not  compressed 
sufficiently  to  produce  a  noticeable  effect  on  the  volume.  The 
true  volume  relations  in  1  c.c.  of  a  characteristic  coconut  shell 
charcoal  are  0*28  c.c.  micro-pores,  0T8  c.c.  macro-pores,  0*54  c.c. 
carbon,  which  give  a  density  of  1*60  for  the  carbon.  The  density 
of  the  lumps  of  such  a  charcoal  is  0*866.  Charcoals  which  are 
inactive  as  adsorbents  of  gases  do  not  exert  a  compressive  effect 
on  the  adsorbed  liquids  of  a  sufficiently  high  magnitude  to  be 
very  evident,  although  there  appears  to  be  a  slight  effect  of  this 
nature.  The  densities  of  the  carbon  in  the  two  inactive  wood 
charcoals  investigated  are  1*65  and  1*50.  When  coconut-shell 
charcoals  alone  are  considered,  it  is  found  that  the  lower  the  apparent 
density  in  an  organic  liquid,  the  less  is  the  adsorptive  action  on 
vapours,  and  it  is  indicated  that  this  relation  may  be  expected  to 
hold  better  the  more  compressible  the  liquid  which  is  adsorbed, 
so  that  either  ethyl  ether  or  pentane  or  another  highly  compressible 
liquid  should  be  used  in  such  tests.  Simple  thermodynamic  equa¬ 
tions  are  given  for  the  heat  of  immersion  or  adsorption  of  a  plane 
surface.  Whilst  there  is  probably  no  definite  area  of  surface 
inside  a  lump  of  charcoal,  a  definition  for  an  apparent  area  may 
be  given.  The  one  chosen  here  is  that  the  apparent  area  with 
respect  to  the  heat  of  immersion  is  the  area  of  the  plane  surface 
of  carbon  which  will  develop  the  same  amount  of  heat  on  immer¬ 
sion  as  is  equal  to  that  developed  by  the  immersion  of  1  gram  of 
the  charcoal  in  the  same  liquid.  Since  the  film  in  the  charcoal  is 
probably  a  number  of  molecules  thick,  this  apparent  area  is  prob¬ 
ably  larger  than  corresponds  with  the  carbon  surface.  This  method 
indicates  that  the  area  of  1  gram  of  charcoal  is  120  sq.  metres. 
The  magnitude  of  the  heat  of  immersion  of  liquids  on  mercury  is 
3*3  X  TO-6  cal.  for  octane  and  3*25  X  lO"6  cal.  for  isobutyl  alcohol. 

J.  F.  S. 

The  Origin  of  the  Potential  Differences  Responsible  for 
Anomalous  Osmosis.  Jacques  Loeb  (J.  Gen.  Physiol 1921, 
4,  213 — 226). — If  a  collodion  bag,  coated  on  the  inside  with  protein 
(gelatin)  separate  two  identical  acid  solutions  and  a  neutral  salt 
be  added  to  the  inside,  the  rate  of  diffusion  inwards  through  the 
membrane  is  a  minimum  at  the  isoelectric  point  of  the  protein, 
increases  with  the  acidity  to  a  maximum,  and  then  decreases. 
The  potential  difference  between  the  two  solutions  varies  similarly. 
In  the  absence  of  protein,  these  characteristic  variations  are  not 
obtained.  The  anomalous  variation  of  the  potential  difference  is 
apparently  a  consequence  of  the  Donnan  equilibrium  between 
solution  and  protein,  and  this  potential  difference  causes  electrical 
endosmosis,  and  hence  the  irregular  rates  of  diffusion.  The  potential 
difference  is  also  influenced  by  the  diffusion  potential,  but  this 
exists  although  no  protein  is  present.  W,  O.  K. 
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Penetration  of  Electrolytes  into  Gels.  111.  Influence  of 
the  Concentration  of  the  Gel  on  the  Coefficient  of  Diffusion 
of  Sodium  Chloride.  Walter  Stiles  and  Gilbert  Smithson 
Adair  (Biochem.  J.9 1921, 15,  620 — 626). — The  coefficient  of  diffusion 
from  normal  solution  into  gelatin  and  agar  gels  was  measured  by 
the  indicator  method  previously  described  (A.,  1920,  ii,  235).  With 
increasing  concentration  of  gel,  the  coefficient  of  diffusion  at  first 
decreases  rapidly  according  to  an  exponential  relation,  but  with 
concentrations  above  2%  the  curve  connecting  coefficient  of  diffu¬ 
sion  and  concentration  is  approximately  a  straight  line.  It  is 
shown  how  this  result  can  be  harmonised  with  the  relation  between 
diffusion  and  viscosity  found  by  Einstein,  Sutherland,  and  von 
Smolukowski.  The  diffusion  coefficients  found  when  extrapolated 
for  diffusion  in  water  are  about  7*5%  higher  than  those  obtained 
from  the  results  of  Oholm  (A.,  1905,  ii,  147).  This  is  attributed 
to  the  fact  that  in  Oholm’s  experiments  the  salt  concentration  refers 
to  ionised +irn -ionised  salt,  whereas  the  authors  measure  only  the 
rate  of  penetration  of  the  ions,  which  diffuse  about  twice  as  fast 
as  the  un-ionised  salt. 

The  resistance  which  even  a  stiff  jelly  offers  to  salt  diffusion  is 
quite  small;  the  rate  is  reduced  by  less  than  2%  for  each  gram 
of  gelatin  added  to  100  c.c.  when  the  concentration  exceeds  2%. 

G.  B. 


Penetration  of  Electrolytes  into  Gels.  IV.  Diffusion  of 
Sulphates.  Walter  Stiles  {Biochem, «/.,  1921,  15,  629 — 635). — 
In  0*5%  agar,  ammonium,  potassium,  sodium,  and  magnesium 
sulphates  diffuse  almost  as  fast  as  in  pure  water.  In  10%  gelatin, 
the  rate  is  decreased  by  about  25%.  The  diffusion  coefficient  of 
copper  sulphate  in  agar  is  considerably  greater  than  in  water, 
and  in  10%  gelatin  less  than  in  water,  but  still  greater  than  the 
values  for  other  sulphates  indicate.  The  abnormal  results  of  von 
Eiirth  and  Bubanovi6  (A.,  1920,  ii,  94)  have  not  been  confirmed. 
The  comparatively  small  uptake  of  sulphates  by  plant  tissue  is 
not  to  be  explained  on  the  basis  of  retarded  diffusion  through  a  gel. 


G.  B. 


A  General  Theory  of  Solutions  of  Electrolytes.  Jnanendra 
Chandra  Ghosh  ( Z .  physikal.  Ghem .,  1921,  98,  211 — 238). — A 
theoretical  paper  in  which  the  author  develops  a  new  theory  of 
electrolyte  solutions  on  the  basis  (i)  that  in  solutions  of  strong 
electrolytes  only  ions  exist,  and  (ii)  in  solutions  of  weak  electrolytes 
or  those  of  medium  strength  there  exists  an  equilibrium  between  a 
non -polar  form  (non-electrolyte)  and  a  polar  form  (which  behaves 
as  a  strong  electrolyte).  This  hypothesis  is  examined  in  connexion 
with  the  data  obtained  in  recent  years  on  electrical  conductivity, 
activity  coefficients,  conductivity  in  non-aqueous  solvents,  influence 
of  salts  on  solubility  relations,  absorption  of  light  by  salt  solutions, 
and  the  relation  between  osmotic  pressure  and  activity  coefficients. 

J.  E.  S. 

Theory  of  Strong  Electrolytes.  H.  Kallmann  (Z.  physikal* 
Ghem.,  1921,  98,  433—437). — A  number  of  criticisms  of  Ghosh’s 
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hypothesis  of  solutions  of  electrolytes  (T.,  1918,  113,  449,  627,  707, 
and  preceding  abstract)  are  put  forward.  J.  F.  S. 

Solubilities  in  Mixtures  of  Two  Solvents.  George  Pucher 
and  William  M.  Deiin  (J.  Amer.  Chem.  Soc 1921,  43,  1753 — 
1758;  cf.  A.,  1917,  ii,  445). — The  solubility  of  forty-five  organic 
substances  has  been  determined  at  20—25°,  in  ethyl  alcohol, 
quinoline,  and  equimolecular  mixtures  of  the  two  solvents.  In 
some  cases,  the  solubility  in  the  mixed  solvent  lies  either  above  or 
below  that  in  the  individual  solvents ;  this  is  most  marked  in  the 
case  of  carbamide,  “  saccharin,”  p-nitrophenol,  acetanilide,  resor¬ 
cinol,  pipeline,  cinnamic  acid,  and  chloral  hydrate  and  in  all  these 
cases  compound  formation  is  indicated.  The  solubility  of  carb¬ 
amide,  “  saccharin,”  brucine,  and  o-nitrophenol  in  a  series  of 
mixtures  of  alcohol  and  quinoline  has  been  determined  at  25°, 
and  the  solubility  of  lactose  at  1°  and  25°  and  raffinose  at  25°  in 
a  series  of  mixtures  of  water  and  pyridine  has  also  been  determined. 
It  is  shown  that  the  solubility  of  carbamide  decreases  quite  regularly 
as  the  concentration  of  quinoline  increases,  but  at  60%  quinoline 
a  break  occurs  and  the  compound  of  one  molecule  of  quinoline  and 
three  molecules  of  carbamide  is  formed,  m.  p.  154°.  Compound 
formation  is  indicated  in  the  case  of  “  saccharin,”  brucine,  lactose, 
and  raffinose,  but  no  definite  compound  was  isolated.  J.  F.  S. 

Compound  Formation  and  Viscosity  in  Solutions  of  the 
Types  Acid-Ester,  Acid-Ketone,  and  Acid-Acid.  James 
Kendall  and  Elizabeth  Brakeley  (J.  Amer.  Chem.  Soc.,  1921, 
43,  1826 — 1834 ;  cf.  Kendall  and  Gross,  this  vol.,  ii,  32,  33). — 
The  viscosity-composition  curves  at  25°  have  been  determined 
for  the  systems  trichloroacetic  acid-ethyl  acetate,  acetic  acid- 
ethyl  acetate,  trichloroacetic  acid-ethyl  benzoate,  acetic  acid- 
ethyl  benzoate,  trichloroacetic  acid-acetone,  acetic  acid-acetone, 
trichloroacetic  acid-acetophenone,  acetic  acid-acetophenone  and 
trichloroacetic  acid-acetic  acid.  The  results  obtained  indicate 
extensive  compound  formation  in  solutions  of  the  esters  and  ketones 
with  a  strong  acid  (trichloroacetic).  The  same  substances  with  a 
weak  acid  (acetic)  give  viscosity  curves  which  are  much  less 
abnormal,  although  compound  formation  is  still  evident.  The 
curve  for  the  system  acetic  acid-trichloroacetic  acid  exhibits  con¬ 
siderable  compound  formation  and  an  examination  of  the  results 
of  previous  workers  on  systems  of  the  types  acid-acid  and  acid-base 
shows  that  this  behaviour  is  general  except  when  the  components 
are  of  similar  acidic  strength.  The  rules  formulated  in  previous 
papers  relating  to  the  extent  of  compound  formation  with  diversity 
in  character  of  the  components  are  confirmed  by  the  present  work. 

J.  F.  S. 

Compound  Formation  and  Conductivity  in  Systems  of 
the  Types  Formic  Acid-Metal  Formate  and  Sulphuric  Acid- 
Metal  Sulphate.  James  Kendall,  Howard  Adler,  and 
Arthur  W.  Davidson  (J.  Amer.  Chem.  Soc.,  1921,  43,  1846 — 1853; 
cf.  preceding  abstract). — Electrical  conductivity  determinations 
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have  been  made  of  solutions  of  various  concentrations  of  barium, 
magnesium,  and  lead  formates  in  anhydrous  formic  acid  at  25°, 
and  of  solutions  of  sodium,  barium,  calcium,  magnesium,  zinc,  lead, 
and  silver  sulphates  in  anhydrous  sulphuric  acid.  In  this  case,  the 
solutions  contained  0*04  equivalent  of  solid  sulphate.  Comparing 
the  results  for  the  formates  with  those  obtained  for  other  formates 
in  formic  acid  by  Schlesinger  (A.,  1919,  ii,  91 ;  1920,  ii,  72,  73), 
it  is  shown  that  a  definite  parallelism  exists  between  the  degree  of 
ionisation  and  the  extent  of  compound  formation.  In  the  case  of 
the  sulphates,  however,  the  uncertainty  of  the  correction  to  be 
applied  for  the  solvent  is  so  great  as  to  obscure  the  results.  Vari¬ 
ations  in  compound  formation,  solubility,  and  ionisation  in  systems 
of  the  general  type  HX — EX  are  all  more  extreme  the  weaker  the 
acidic  radicle  X .  Hydroxides  in  aqueous  solution  differ  more  widely 
than  formates  in  formic  acid,  and  these  are  more  diverse  than 
sulphates  in  sulphuric  acid  solution.  J.  F.  S. 

The  Photography  of  Opaque  Crystals.  M.  FRANgois  and 
Ch.  Lormand  (Bull.  Soc.  chim .,  1921,  [iv],  29,  1056 — 1059). — The 
application  of  the  apparatus  previously  described  for  the  photo¬ 
graphy  of  transparent  crystals  (cf.  A.,  1921,  ii,  626)  to  the  photo¬ 
graphy  of  opaque  crystals  is  given  in  detail.  W.  G. 

Stereoscopic  Photography  of  Crystals.  M.  FRANgois  and 
Ch.  Lormand  (Bull.  Soc.  chim .,  1921,  [iv],  29,  1059 — 1063). — For 
this  purpose,  a  microscope,  the  tube  of  which  can  be  inclined  suc¬ 
cessively  to  the  left  and  right,  is  used.  It  is  fitted  with  the  apparatus 
previously  described  for  the  photomicrography  of  crystals  (cf.  A., 
1921,  ii,  626,  and  preceding  abstract).  A  photograph  is  taken  with 
the  tube  inclined  to  the  left  and  then  one  with  it  inclined  equally 
to  the  right.  The  examination  of  the  two  photographs  in  a  stereo¬ 
scope  gives  a  stereoscopic  picture  of  the  crystals  in  relief.  W.  G. 

Ionic  Properties  and  Crystallo-chemical  Relationships.  I. 
The  Properties  of  the  Ions  which  appear  in  Crystals.  H. 

Grimm  (Z.  physikal.  Chem .,  1921,  98,  353 — 394). — A  theoretical 
paper  in  which  it  is  shown  that  the  electrostatic  action  of  the  ions 
in  crystals  is  due  to  the  following  ionic  properties,  (i)  the  charge 
of  the  ions,  (ii)  the  radius  of  the  ions,  (iii)  the  structure  of  the 
ions,  particularly  the  surface  and  number  of  exterior  electrons. 
The  ions  are  divided  into  five  principal  groups  depending  on  the 
number  of  exterior  electrons,  (i)  Ions  of  the  helium  type  (2  exterior 
electrons),  (ii)  ions  of  the  Ne,  A,  Kr,  Xe,  and  emanation  type  (8  ex¬ 
terior  electrons),  (iii)  ions  of  the  Cu+,  Ag+,  Au+  type  (probably 
with  18  exterior  electrons),  (iv)  ions  of  the  Te+  and  Pb+  +  type, 
(v)  ions  of  the  type  Mn+  +  ,  Fe+  +  ,  Co+  +  ,  Ni++  (transition  ions). 
It  is  shown  from  many  compounds  and  elements  that  the  expression 
<£A— - ^Ne><£xe— </>Kr>0Kr— <£a  holds  for  many  physical  properties 
where  0  is  the  numerical  value  of  the  property  and  the  index  is 
that  of  the  inactive  gas  the  structure  of  which  comes  nearest  to 
that  of  the  ion  concerned.  This  inequality  is  due  to  an  analogous 
inequality  of  the  ionic  radii.  The  ionic  radii  of  0~~,  S~~,  Se — , 
Te~~  ;  Mg+  +  ,  Ca+  +  ,  Sr++,  Ba++  have  been  calculated  and  that 
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of  Cs+  has  been  approximated.  The  series  order  of  the  other 
ionic  radii  has  been  deduced  from  the  molecular  volumes  of  iso- 
morphous  compounds  in  which  the  interchangeable  ions  have  the 
same  number  of  exterior  electrons.  Ions  with  different  structures 
and  different  exterior  sheaths  show  a  similar  electrostatic  action 
when  the  difference  in  the  ionic  radius  compensates  the  other 
properties.  J.  F.  S. 

Structure  of  Organic  Crystals.  Sm  W.  H.  Bragg  (Proc. 
Physical  Soc.,  1921,  34,  83 — 50). — The  author  has  determined  the 
X-ray  spectra  of  naphthalene,  a-naphthylamine,  benzoic  acid, 
acenaphthene,  (3-naphthol,  and  a-naphthol  by  the  powder  method. 
To  interpret  the  results,  he  has  made  the  assumption  that  the 
benzene  and  naphthalene  rings  are  actual  structures  having  definite 
size  and  form,  and  that  they  are  built  as  a  whole  into  the  organic 
substances  in  which  they  occur.  It  is  shown  from  crystallographic 
and  other  data  that  this  hypothesis  is  an  extremely  probable  one, 
and  it  leads  to  results  which  are  in  excellent  agreement  with 
crystallographic  data.  It  is  shown  that  the  unit  cell  of  naphthalene 
contains  two  molecules  and  has  a  mass  of  213  A.U.,  where  1  A.U.= 
10~24  grams,  the  linear  dimensions  of  the  cell  are  a=8*34,  6=6*05, 
and  c=8*69  A.U.  Two  molecules  of  anthracene  occupy  the  unit 
cell,  and  this  has  the  linear  dimensions  a =8*7,  6=6*1,  and  c=ll*6 
A.U.  The  unit  cell  of  acenaphthene  contains  four  molecules,  and 
has  linear  dimensions  8*32,  14*15,  and  7*26  A.U.,  respectively,  whilst 
a-naphthol  has  a  unit  cell  which  also  contains  four  molecules  and 
has  linear  dimensions  a=13*l,  6=4*9,  and  c=13*4  A.U. ;  the  same 
number  of  molecules  occupy  the  unit  cell  of  (3-naphthol  and  here 
the  linear  dimensions  are  a=5* 85,  6=4*28,  and  c= 8*7  A.U.  The 
unit  cell  of  a-naphthylamine  also  contains  four  molecules,  and  has 
the  dimensions  a= 8*62,  6=14*08,  and  c=7*04  A.U.  Benzoic  acid 
has  a  wide  spacing  between  the  planes,  the  unit  cell  contains  four 
molecules  and  has  the  dimensions  a =5*44,  6=5*18,  and  c=21*8 
A.U.  In  a  note  the  author  stated, 4  ‘  It  is  convenient  in  this  work  to 
extend  the  Angstrom  system  of  units  so  that  an  A.U.  of  area  is  10~16 
cm.2,  of  volume  10~24  cm.3  and  of  mass  10-24  grams.’5  J.  F.  S. 

Rontgen  Spectroscopic  Investigation  of  Organic  Com¬ 
pounds.  I.  and  II.  K.  Becker  and  W.  Jancke  (Z.  physikal. 
Chem.y  1921,  99,  242 — 266,  267 — 274). — In  the  first  part  an  account 
is  given  of  the  X-ray  examination  of  the  structure  of  a  number  of 
organic  substances.  The  substances  were  examined  in  the  form 
of  compressed  pastilles  by  a  method  which  is  a  combination  of 
that  due  to  Bragg  and  Debye- Scherrer.  In  the  case  of  indigotin 
it  is  found  that  the  unit  cell  is  an  hexagonal  parallelopiped  with  a 
rhombus  as  base  of  edge  19*55  A.U.  and  height  11*80  A.U.  This 
contains  12  indigotin  molecules.  The  figures  refer  to  indigotin 
which  has  been  subjected  to  a  pressure  of  4000 — 5000  atoms.  Indi¬ 
gotin  which  has  not  been  so  compressed  has  a  unit  crystal  cell  with 
the  linear  dimensions  a=6=20*20  A.U.,  c= 12*15  A.U.,  which 
means  that  there  is  a  volume  contraction  of  9*8%,  the  base  de¬ 
creases  3*2%  and  the  height  2*9%.  Carbamide  has  a  unit  cell 
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of  dimensions  a=b~8-75  A.U.,  c= 7-24  A.U.,  and  contains  8  mole¬ 
cules.  The  unit  cell  of  succinic  acid  contains  2  molecules  and  has 
dimensions  a=5*00  A.U.,  6=8*20  A.U.,  c= 5*40  A.U.,  (3=94*70°. 
Compression  reduces  all  values,  the  c  value  relatively  most,  the 
values  being  :  volume  10*3%,  a  2*2%,  b  4*8%,  and  c  5*4%.  Measure¬ 
ments  are  recorded  for  quinol,  quinone,  anthraquinone,  anthracene, 
naphthalene,  phenanthrene,  resorcinol,  phthalic  anhydride,  phthalic 
acid,  cinnamic  acid  (trans),  p-phenylpropionic  acid,  azobenzene, 
hydrazobenzene,  lithium  oxalate,  maleic  acid,  succinic  acid,  maleic 
acid,  d-  and  Z-tartarie  acids,  pentaerythritol,  a-methylglucoside,  and 
acetylenedicarboxylic  acid.  The  results  show  that  the  number  of 
molecules  in  the  unit  crystal  cell  is  always  greater  than  one,  and  is 
not  the  same  for  nearly  related  substances  such  as  maleic  acid  and 
succinic  acid.  In  the  second  paper,  the  results  of  X-ray  examin¬ 
ation  of  a  large  number  of  aliphatic  acids  are  given.  The  results  are 
arranged  in  four  groups.  I.  Acids  with  an  odd  number  of  carbon 
atoms,  formic,  propionic,  valeric,  heptoic,  nonoic,  undecoic.  II. 
Acids  with  an  even  number  of  carbon  atoms,  acetic,  butyric,  octoic, 
lauric,  myristic,  palmitic,  stearic  (also  a  a' -distearin).  III.  Isomeric 
acids,  isobutyric,  isovaleric,  trimethylacetic.  IV.  Unsaturated  acids, 
cro tonic,  undecenoic,  oleic,  and  elaidic.  In  many  cases,  the  acids 
were  measured  as  their  lithium  salts.  It  is  shown  in  the  case  of 
the  even-number  saturated  acids  apart  from  the  first  two  members 
that  they  possess  an  hexagon  symmetry  with  72  molecules  in  the 
unit  crystal,  or  possibly  rhombohedral  with  24  molecules;  the 
uneven-number  acids  are  tetragonal  with  24  or  48  molecules  in 
the  unit  cell.  There  is  no  fundamental  difference  between  the 
free  acids  and  the  lithium  salts.  J.  F.  S. 

Mixtures  of  Anisotropic  Liquids  and  the  Identity  of 
Grand  jean’s  Stratified  Liquids  with  Liquids  of  the  Azoxy- 
phenetole  Type.  G.  Friedel  and  L.  Royer  ( Compt .  rend., 
1921,  173,  1320 — 1322;  cf.  Grandjean,  A.,  1921,  ii,  91). — In  the 
case  of  mixtures  of  substances  capable  of  furnishing  anisotropic 
liquids,  the  two  phases,  the  conic  and  thread-like  (liquides  a 
coniques  et  liquides  a  fils),  are  perfectly  distinct  and  separated  from 
one  another  by  an  absolute  discontinuity.  Mixtures  of  Grandjean’s 
stratified  liquids  with  other  anisotropic  liquids  always  show  an 
absolute  discontinuity  between  the  stratified  liquid  and  the  conic 
phase.  On  the  other  hand,  these  mixtures  do  not  show  any  dis¬ 
continuity  between  the  thread-like  phase,  and  the  stratified  liquid 
of  Grandjean.  It  is  suggested,  therefore,  that  Grandjean’s  stratified 
liquids  are  only  a  special  aspect  of  the  thread-like  liquids  of  the 
type  of  azoxyphenetole.  W.  G. 

Some  Fundamental  Conceptions  of  Colloidal  Chemistry. 

Richard  Zsigmondy  (Z.  physikal.  Chem .,  1921,  98,  14 — 37). — 
A  theoretical  paper  in  which  the  nature  of  matter  in  the  col¬ 
loidal  condition  is  considered.  The  views  put  forward  by  Nageli 
(“  Garung,”  Munich,  1879)  on  the  nature  of  micellae  are  considered, 
and  it  is  shown  that  in  general  these  views  are  in  keeping  with 
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experimental  data.  The  conceptions  to  be  generally  adopted  are 
expressed  as  follows  :  by  micellae  in  its  broadest  sense  is  to  be 
understood  a  molecular  complex  of  the  dispersed  material,  which 
is  not  permeated  by  the  dispersion  medium.  In  the  narrower 
sense,  micellae  are  crystalline,  ultramicroscopic  particles  of  the 
dispersed  material.  Micellar  complexes  are  formed  by  the 
association  of  micellae,  and  are  ultramicroscopic  particles  generally, 
but  in  isolated  cases  may  be  microscopic.  According  to  the  form 
of  the  association,  micellar  complexes  form,  on  the  one  hand, 
microscopic  or  ultramicroscopic  particles  which  are  permeated  by 
the  dispersion  medium,  or,  on  the  other,  ultramicroscopic  or 
microscopic  swelling  crystals.  J.  F.  S. 

An  Interesting  Colloid  Gel.  Boss  Aiken  Gortner  and 
Walter  F.  Hoffman  (J.  Amer.  Chem.  Soc .,  1921,  43,  2199 — 
2202).— Dibenzoylcystine  is  insoluble  in  water  and  in  the  crystalline 
state  has  no  hydrophilic  properties,  but  it  can  give  rise  to  rigid  gels 
which  do  not  contain  more  than  0-2%  of  dibenzoy 1-Z- cystine.  The 
0*2%  gel  is  prepared  by  dissolving  0-2  gram  of  dibenzoyl-Z- cystine 
in  5  c.c.  of  95%  alcohol.  The  solution  is  heated  and  water  added 
to  make  the  solution  up  to  100  c.c.  After  cooling  for  two  to  three 
hours,  the  solution  sets  to  a  gel  comparable  with  that  of  a  5% 
gelatin  gel.  The  gel  is  transparent,  but  after  several  days  opaque 
nuclei  are  formed,  due  to  crystallisation,  which  is  accompanied  by 
syneresis,  and  after  several  weeks  most  of  the  dibenzoyl-Z- cystine 
has  separated  in  definite  crystals.  On  applying  strong  suction,  the 
liquid  may  be  drained  from  the  gel,  thus  showing  the  coarse  dis¬ 
persion.  The  gel  has  a  fibrillar  structure.  J.  F.  S. 

Coagulation  of  Colloidal  Solutions  of  Arsenious  Sulphide 
by  Electrolytes.  E.  F.  Burton  and  E.  D.  MacInnes  (J.  Physical 
Chem.,  1921,  25,  517 — 525). — The  coagulation  of  solutions  of 
arsenic  sulphide  sols  of  concentrations  0-027  gram  per  c.c.  to  0-00337 
gram  per  c.c.  by  means  of  potassium,  lithium,  magnesium,  barium, 
aluminium,  and  zirconium  chlorides,  lanthanum  sulphate,  and  cerium 
nitrate  of  various  concentrations  has  been  investigated.  It  is 
shown  in  the  case  of  aluminium  chloride  that  the  volume  of  the 
electrolyte  required  for  coagulation  of  a  given  amount  of  the  dis¬ 
perse  phase  varies  inversely  as  the  concentration  of  the  electrolyte 
solution,  provided  the  final  concentration  of  the  colloid  is  kept 
constant.  For  univalent  ions,  it  is  shown  that  the  concentration 
of  ion  necessary  to  produce  coagulation  increases  with  decreasing 
concentration  of  the  colloid,  whilst  for  bivalent  ions  the  concen¬ 
tration  of  ion  required  to  produce  coagulation  is  almost  constant 
and  independent  of  the  concentration  of  the  colloid.  With  tervalent 
ions,  the  concentration  of  ion  required  to  produce  coagulation  varies 
almost  directly  with  the  concentration  of  the  colloid,  whilst  quadri¬ 
valent  ions  necessary  for  coagulation  decrease  much  more  rapidly 
than  the  concentration  of  the  colloid.  These  results  are  in  keeping 
with  earlier  results  of  Burton  and  Bishop  (A.,  1921,  ii,  176).  It 
is  also  shown  that  the  coagulation  curve  for  barium  chloride  shows 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  131 


a  tendency  to  resemble  the  curve  for  tervalent  ions  as  given  by 
aluminium  chloride,  whilst  the  curve  for  the  quadrivalent  zirconium 
ion  differs  from  that  of  the  ceric  ion,  which  is  similar  to  that  for 
tervalent  ions.  J.  F.  S. 

Acidity  and  Basicity.  Rudolf  Keller  (Z.  physikal.  Chem ., 
1921,  98,  338 — 351). — A  theoretical  paper  in  which  the  terms 
acidity  and  basicity  are  considered.  It  is  shown  for  the  determin¬ 
ation  of  the  acidity  of  a  combination  solute-solvent,  or  the  sense 
of  the  electric  charge,  not  only  the  inner  chemical  constitution  of 
the  dissolved  substance  is  to  be  considered,  but  also  the  chemical 
constitution  of  the  solvent,  which  may,  in  the  case  of  substances 
which  are  nearly  amphoteric,  be  determinative.  Further,  the 
difference  in  the  dielectric  constants  of  the  solvent  and  solute 
must  be  considered ;  this  quantity  makes  its  influence  noticeable  in 
the  case  of  amphoteric,  non-ionised,  and  associated  solutes.  The 
so-called  basic  dyes  in  aqueous  solution  usually  migrate  toward  the 
anode,  that  is,  they  are  acid  according  to  the  ruling  terminology ; 
this  is  particularly  so  in  the  case  of  the  slightly  dispersed  and  non- 
dissociated  colour  colloids ;  the  so-called  acid  dyes  are  for  the 
greater  part  basic  or  amphoteric.  Certain  acid  dyes,  such  as 
picric  acid,  Martius-yellow,  aurantia,  are  really  acid,  that  is,  negative, 
and  wander  to  the  anode.  The  capillary  rule  of  Fichter-Sahlbom  is 
generally  correctly  expressed  in  the  literature,  but  incorrectly 
defined,  since  it  places  the  dyes  in  the  incorrect  position  in  the 
electro -polarity  series.  All  the  experimental  capillarity  experi¬ 
ments  show  that  immediately  on  dipping  the  paper  strips,  the 
neutral  and  positive  dyes  rise  with  the  solvent.  In  this  correct 
form,  the  rule  holds,  not  only  for  colloids,  but  also  for  ion- 
dispersoids.  Gobbelsroder  (“  Kapillaranalyse,”  Dresden,  1910)  has 
actually  found  the  strongest  acids  below  in  the  anode  region.  The 
strongest  acids  and  bases,  such  as  hydrochloric  and  sulphuric  acids 
and  potassium  hydroxide  in  suitable  solvents,  migrate  in  directions 
which  are  opposed  to  their  nature.  Concentration  cells  may  be 
•built  up  in  which  the  strongest  acids  behave  as  bases.  J.  F.  S. 

Homogeneity  and  Dispersity.  Wa.  Ostwald  ( Z .  physikal. 
Chem.y  1921,  99,  155 — 159). — A  theoretical  paper  in  which  the 
conception  specific  surface  is  investigated  on  the  basis  of  the  phase 
rule.  J.  F.  S. 

Reactions  in  Heterogeneous  Systems.  The  Systems 
K2C03|BaS04-K2S04IBaC0„ ;  K2C03|CaC204-K2C204ICaC03 

and  K2Cr04|A|l03KI03|AgCr04.  k  Ramann  and  h! 
Sallinger  (Z.  physikal.  Chem.,  1921,  98,  103 — 150). — The  systems 
named  in  the  title  have  been  experimentally  investigated.  By 
the  addition  by  barium  chloride  solution  to  an  excess  of  a  mixture 
of  potassium  carbonate  and  potassium  sulphate  solution,  the 
relation  in  which  barium  divides  itself  between  the  carbonate  and 
the  sulphate  ions  has  been  approximately  determined.  This  ratio, 
[CO3"] :  [S04"],  is  termed  the  precipitation  equilibrium.  In  the 
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case  of  the  addition  of  silver  nitrate  solution  to  an  excess  of  the 
mixed  solutions  of  potassium  iodate  and  chromate,  the  original 
equilibrium  partition  of  the  silver  takes  place  according  to  the 
anion  ratio,  [I03'] :  [CrO^ '/2],  as  in  the  previous  case,  but  the  two 
equilibria  differ  to  an  extraordinary  degree  in  stability.  Whilst 
the  first  can  be  approximately  fixed  by  the  rapid  addition  of  alcohol, 
the  second  can  only  be  fixed  by  a  special  experimental  procedure. 
In  the  system  ^K2C03+yK2C204+2CaCl2(2:<a;+^/),  the  precipi¬ 
tation  equilibrium  could  not  be  fixed  by  the  addition  of  alcohol. 
The  precipitation  equilibrium  in  general  is  labile,  inasmuch  as 
immediately  after  the  precipitation  a  reaction  is  set  up  which 
brings  about  a  change  in  the  relationship  of  the  salts  in  the  solid 
phase  and  leads  to  the  formation  of  one  of  the  salts  (solution 
equilibrium).  The  solution  equilibrium  has  been  determined  for 
various  concentrations  for  the  system  KoC03|BaS04-K2S04|BaC03 ; 
for  the  system  K2C03|CaC204-K2C204]CaC03,  at  various  total 
potassium  salt  concentrations  and  various  temperatures  and  for 
the  system  K2Cr04|AgI03-KI03|Ag2Cr04  at  various  total  salt  con¬ 
centrations  and  one  temperature  (20°).  In  the  system  K2C03| 
BaS04-K2S04|BaC03,  the  partition  relationship  K2C03|K2S04 
shows  a  marked  dependence  on  the  total  salt  concentration.  No 
measurements  were  made  on  the  temperature  influence  on  this 
ratio.  In  the  system  K2C03|CaC204-K2C204|CaC03,  the  partition 
relationship  K2C03|K2C204  is  but  slightly  influenced  by  the  total 
salt  concentration  but  very  strongly  influenced  by  temperature. 
The  ratio  K2C03|K2C204  is  shown  to  be  a  strict  linear  function  of 
the  temperature.  The  data  obtained  for  the  systems  investigated 
and  those  obtained  by  Kniipffer  (A.,  1898,  ii,  420)  for  the  system 
KCN S | T1C1-KC1 1 T1CN S  and  by  Noyes  and  Kohr  (A.,  1903,  ii,  201) 
for  the  system  KOH|AgCl-KCl|AgOH  have  been  examined  by 
means  of  the  formula  put  forward  by  Nernst  and  Noyes  (A.,  1891, 
ii,  142).  J.  F.  S. 

Studies  on  Chemical  Affinity.  XIII.  Reaction  Affinity 
in  Systems  of  Solid  Salts.  J.  N.  Bronsted  (Z.  physikal.  CJiem ., 
1921,  98,  239 — 243). — In  earlier  papers  (A.,  1920,  ii,  290,  298), 
a  method  was  described  whereby  the  reaction  affinity  between  very 
soluble  solid  salts  might  be  determined.  This  method  does  not 
yield  the  required  results  when  applied  to  sparingly  soluble  salts. 
In  the  present  paper,  a  method  is  described  for  the  determination 
of  the  reaction  affinity  in  systems  of  sparingly  soluble  solid  salts. 
The  method  has  been  applied  to  the  reaction  [CoCl(NH3)5]Br2+ 
[CoBr(NH3)5]Cl2  — >  [CoCl(NH3)5]Cl2+[OoBr(NH3)5]Br2  and  consists 
in  determining  the  solubility  of  the  four  cobalt  complex  salts  in 
mixtures  of  (i)  potassium  formate  and  chloride  solution,  (ii)  potass¬ 
ium  formate  and  bromide,  (iii)  sodium  chlorate  and  chloride,  and 
(iv)  sodium  chlorate  and  potassium  bromide,  where  the  total  alkali 
concentration  is  0 -5N  in  each  case.  Then  from  the  solubility 
products  of  the  four  cobalt  complex  salts  by  means  of  the  gas 
laws  the  reaction  affinity  may  be  calculated.  The  results  of  the 
experiments  lead  to  the  value  A0— 621  cal.  for  T=273°,  a  value 
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which  is  probably  accurate  to  1%.  The  system  is  characterised 
by  the  fact  that  the  lighter  ions  are  combined  with  the  lighter 
ions  and  the  heavier  ions  with  the  heavier.  J.  F.  S. 

The  Velocity  of  Decomposition  of  High  Explosives  in  a 
Vacuum.  III.  Mercuric  Fulminate.  Robert  Crosbie  Farmer 
(T.,  1922,  121,  174—187). 

Sensitiveness  of  Very  Sensitive  Explosives.  J.  Eggert 
(Z.  Elektrochem 1921,  27,  547 — 558). — The  sensitiveness  of  a 
number  of  explosives,  including  the  iodides  of  nitrogen,  has  been 
experimentally  investigated.  The  results  show  that  the  inter- 
molecular  decomposition  of  nitrogen  iodide  takes  place  according 
to  the  equation  8NH3NI3— 5N2+6NH4I+9I2,  whether  the  decom¬ 
position  takes  place  in  the  dark  or  in  light  or  is  occasioned  by 
detonation.  Nitrogen  iodide  is  not  sensitive  to  shock,  and  many 
effects  which  were  previously  attributed  to  detonation  are  now  shown 
to  be  secondary  mechanical  effects.  The  sensitiveness  of  nitrogen 
iodide  and  silver  amide  is  not  materially  changed  by  lowering  the 
temperature  to  — 190°.  Gradual  isothermal  increase  of  pressure  to 
5000  atm.  brings  about  a  decomposition  in  70%  of  the  cases  of 
nitrogen  iodide  or  silver  amide,  but  all  other  explosives  examined 
are  unchanged  by  this  treatment.  An  attempt  is  made  to  find  an 
explanation  of  the  sensitiveness  of  explosives ;  since  earlier  experi¬ 
ments  have  shown  that  the  mechanical  effects  are  not  to  be  explained 
as  secondary  temperature  effects,  there  only  remains  the  possibility 
that  local  increases  of  pressure  occur  with  all  mechanical  influences 
and  these  are  to  be  regarded  as  causing  the  detonation.  This 
view  is  supported  by  the  present  experiments  on  the  behaviour  of 
the  sensitiveness  with  increase  of  pressure.  A  consideration  of  the 
processes  occurring  during  the  decomposition  of  explosives  from 
the  point  of  view  of  Herzfeld’s  theory  of  velocity  of  chemical 
reaction  leads  to  a  possible  explanation  of  some  of  the  properties 
of  these  substances.  In  this  connexion,  the  primary,  generally 
very  simple,  unimolecular  decomposition  of  the  explosive,  which 
depends  on  the  persistence  of  the  molecule  alone,  is  to  be  differ¬ 
entiated  from  the  accompanying,  at  least  bimolecular  reaction,  due 
to  the  collision  between  the  products  of  reaction  of  the  primary 
process.  If  in  the  primary  reaction  products  are  formed  which 
possess  more  energy  and  a  greater  persistence  than  the  original 
substances,  or  if,  following  on  the  primary  process,  other  processes 
which  are  subjected  to  several  negative  accelerations  occur,  then 
there  will  be  no  marked  tendency  to  detonation.  But  if,  on  the 
other  hand,  the  primary  reaction  leads  to  the  stable  end  products 
of  the  reaction,  or  if  these  products  undergo  other  reactions  with 
no  retardations  or  at  most  only  one  retardation,  then  the  explosive 
is  one  which  has  a  high  sensitiveness  and  a  great  tendency  to 
detonation.  Pressure  is  the  factor  which  removes  the  retardation 
to  the  reactions,  since  it  causes  the  atoms,  molecules,  and  atomic 
groupings  which  have  affinities  for  one  another  to  come  closer 
together.  J.  F.  S. 
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The  Autoracemisation  of  Potassium  Chromioxalate.  Eric 
Keightley  Rideal  and  William  Thomas  (T.,  1922,  121,  196 — 
202). 

Neutral  Salt  Action,  at  Higher  Salt  Concentrations  ; 
the  Velocity  of  Hydrolysis  of  Ethyl  Acetate,  and  the 
Hydrogen-ion  Activity  of  the  Catalyst.  Gosta  Akerlof  (Z. 
physilcal.  Chem.,  1921,  98,  260 — 292). — The  velocity  of  hydrolysis 
of  ethyl  acetate  by  O-DSA- solutions  of  hydrochloric,  sulphuric,  and 
nitric  acid  at  25°  has  been  determined  in  the  presence  of  various 
concentrations  of  the  chlorides  of  ammonium,  potassium,  sodium, 
magnesium,  calcium,  and  barium,  the  nitrates  of  ammonium, 
potassium,  sodium,  magnesium,  and  calcium,  and  the  sulphates  of 
ammonium,  potassium,  sodium,  and  magnesium.  The  hydrogen- 
ion  activity  of  the  catalyst  in  the  various  reaction  mixtures  has 
been  determined  by  means  of  E.M.F.  measurements.  An  attempt 
is  made  to  ascertain  the  cause  of  the  neutral  salt  action  on  the 
velocity  of  hydrolysis  at  constant  acid  concentration  by  combining 
the  velocity  measurements  with  the  hydrogen-ion  activity.  A 
relationship  between  these  two  quantities  is  furnished  by  the 
formula  K—  (7a  .f(n)*Z/oL,  in  which  K  is  the  reaction  velocity,  n  the 
acid  titre,  and  a  the  hydrogen-ion  activity.  The  formula  holds 
for  all  concentrations  of  catalyst,  and  is  not  influenced  by  the 
nature  or  concentration  of  the  added  salt,  as  far  as  the  present 
experiments  go.  This  formula  is  probably  also  true  for  the  inversion 
of  sucrose  and  allied  reactions.  The  foregoing  shows  that  the 
hypothesis  of  the  catalytic  activity  of  the  non -ionised  molecule  is 
incorrect.  The  salt  molecules  have  no  activity  of  their  own,  but 
they  are  the  cause  of  the  change  of  activity  of  the  catalyst.  Exactly 
how  the  neutral  salt  changes  the  activity  of  the  catalyst  is  not 
known  with  certainty,  but  the  most  probable  hypothesis  is  that 
the  water  sheath  of  the  hydrogen  ion  is  changed  by  the  addition 
of  neutral  salts.  The  concentration  of  the  hydrogen  ion  remains 
constant  whilst  the  activity  changes.  According  to  this  view, 
the  hydration  numbers  do  not  represent  definite  quantities,  but 
the  ions  control  all  the  water  molecules  in  the  solution.  The  various 
neutral  salt  actions  are  controlled  by  the  various  forces  with  which 
the  different  ions  attract  the  water  molecules.  J.  F.  S. 

Velocity  of  Hydrolysis  of  Acetals.  Anton  Skrabal  and 
Anton  Schiffrer  (Z.  physikal.  Chem.,  1921,  99,  290 — 313). — The 
velocity  of  hydrolysis  of  methylene  dimethyl  ether,  methylene 
diethyl  ether,  ethylidene  diethyl  ether,  methylene  diacetate,  and 
ethylidene  diacetate  has  been  investigated.  The  reactions  were 
carried  out  with  hydrochloric  acid  of  various  concentrations, 
(0*001— 0*3iV),  and  also  in  alkaline  solution.  It  is  shown  that  the 
measured  velocity  constants  represent  the  velocity  of  hydrolysis 
of  the  first  ether  group ;  the  removal  of  the  second  group  is  much 
more  rapid,  and  is  regarded  as  a  water  hydrolysis.  The  velocity 
constants  vary  very  much  for  the  different  cases,  thus  for  the 
acid  hydrolysis  the  value  of  ka  is  70,000  for  methylene  diethyl 
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ether,  whilst  for  ethylidene  diacetate  it  is  000650,  whilst  in  the 
case  of  alkaline  hydrolysis  the  value  of  k  is  1,100  for  methylene 
diacetate  and  96  for  ethylidene  diacetate.  In  the  case  of  the 
hydrolysis  of  esters  it  is  shown  that  the  velocity  depends  largely 
on  the  nature  of  the  acid  but  very  little  on  the  nature  of  the  alcohol. 
These  rules  are  established  from  the  published  data  of  a  number 
of  authors.  J.  F.  S. 

Velocity  of  Hydrolysis  of  Sucrose.  E.  H.  Clark  ( J .  Amer. 
Chem.  Soc.,  1921,  43,  1759 — 1764). — The  velocity  of  hydrolysis  of 
sucrose  by  hydrochloric,  hydrobromic,  sulphuric,  or  nitric  acid 
has  been  determined  at  25°.  The  experiments  were  effected  in 
the  presence  of  acids  of  varying  concentration  and  in  the  presence  of 
potassium  nitrate  and  dextrose.  It  is  shown  that  the  addition  of  a 
neutral  substance,  to  keep  the  concentration  of  the  water  constant 
while  varying  the  concentration  of  the  acid,  has  no  appreciable  effect 
in  producing  a  numerical  proportionality  between  the  quantity  of 
hydrogen  ions  present  and  the  inversion  velocity  of  sucrose.  The 
increase  in  the  velocity  of  hydrolysis  of  sucrose  produced  by  a 
strong  acid  in  the  presence  of  a  neutral  salt  of  that  acid  over  the 
velocity  produced  by  the  acid  alone  can  only  to  a  small  extent  be 
attributed  to  the  fact  that  the  volume  of  the  reaction  is  reduced 
by  the  presence  of  the  salt.  On  the  assumption  that  both  the 
dissociated  and  undissociated  forms  of  an  acid  are  catalytically 
active  in  sucrose  inversion,  the  values  of  Ki  for  the  hydrogen  ion 
from  hydrochloric,  hydrobromic,  and  nitric  acids  have  the  same 
value  (IQ— 0*234) ;  the  corresponding  value  for  sulphuric  acid  is 
considerably  lower  (IQ =0*144).  J.  F.  S. 

Affinity  Dimensions  of  Weak  Acids  and  Bases  in  Alcoholic 
Solution  and  the  Alcoholysis  of  their  Salts.  Heinrich 
Goldschmidt,  Carl  Gorbitz,  Haakon  Hougen,  and  Kristian 
Pahle  (Z.  physikal.  Chem.,  1921,  99,  116 — 154). — The  theory  of 
the  alcoholysis  of  salts  of  weak  acids  with  bases  of  the  aniline  type 
in  anhydrous  alcohol  and  in  alcohol  containing  water  is  developed. 
A  method  of  determining  the  degree  of  alcoholysis  based  on  electrical 
conductivity  measurements  is  described.  The  electrical  conduc¬ 
tivity  of  a  series  of  sodium,  aniline,  and  ammonium  salts  in  pure 
and  in  aqueous  alcohol  has  been  determined.  The  affinity  dimen¬ 
sion  of  several  organic  acids  in  alcohol  solution  has  been  deter¬ 
mined.  The  alcoholytic  constant  of  eleven  aniline  salts  has  been 
measured  and  from  the  results  the  affinity  constant  IQg,  corre¬ 
sponding  with  the  equilibrium  (Aniline  X  H*)/Aniline  ion,  has  been 
calculated.  The  same  quantity  has  been  determined  for  the  three 
toluidines  and  mono-  and  di-methyl  anilines.  The  influence  of 
water  and  the  alcoholytic  constants  has  been  investigated. 

J.  F.  S. 

The  Rate  of  Solution  of  Iron  in  Dilute  Sulphuric  Acid 
both  when  Stationary  and  under  Rotation.  John  Albert 
Newton  Friend  and  John  Horace  Dennett  (T.,  1922,  121, 
41 — 44). 
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Theory  of  Catalysis  in  Homogeneous  Gas  Reactions.  Karl 
F.  Herzfeld  (Z.  physikal.  Chem .,  1921,  98, 161 — 174). — A  theoretical 
paper  in  which  an  attempt  is  made  to  answer  the  question,  “  Why 
does  a  reaction  proceed  more  rapidly  through  an  intermediate 
product  than  by  the  direct  action  ?  ”  It  is  shown  that  since  at 
equal  concentration  the  slowest  of  all  the  partial  reactions  is  deter¬ 
minative  of  the  velocity  of  the  whole  process,  this  slowest  reaction 
must  proceed  more  rapidly  than  the  original  reaction  when  catalysis 
occurs.  After  a  short  review  of  the  previously  published  theoretical 
work  on  gas  reactions,  the  author  considers  such  reactions  in  a 
way  which  assumes  the  existence  of  a  few  free  atoms.  Then  for 
catalysis  it  is  necessaiy  that  at  not  too  small  concentrations  of  the 
catalyst  the  heat  of  activation  of  the  intermediate  product  (that  is, 
practically  its  heat  of  formation  from  atoms)  is  markedly  smaller 
than  that  of  the  starting  material ;  in  the  best  case  about  one-half. 
This  gives  then  an  upper  limit  for  the  acceleration  which  at  not 
too  high  concentrations  may  be  reached  by  a  given  catalyst. 
Examples  on  which  to  test  the  hypothesis  are  not  known. 

J.  F.  S. 

Catalytic  Oxidation  of  Carbon  Monoxide.  T.  H.  Rogers, 
C.  S.  Piggot,  W.  H.  Bahlke,  and  J.  M.  Jennings  (J.  Amer.  Chem. 
Soc .,  1921,  43,  1973 — 1982). — The  present  work  was  undertaken 
with  the  object  of  finding  a  catalyst  which  will  completely 
oxidise  carbon  monoxide  at  ordinary  temperatures.  A  number  of 
such  catalysts  have  been  prepared  which  cause  rapid  and  complete 
oxidation.  The  chief  of  the  catalysts  obtained  is  a  specially  pre¬ 
pared  manganese  dioxide  on  which  is  precipitated  the  oxide  of 
silver  or  copper  or  both.  The  silver  or  copper  is  best  precipitated 
as  the  carbonate  and  subsequently  hydrolysed  to  the  hydroxide. 
The  presence  of  water  vapour  limits  the  life  of  these  catalysts. 
The  decomposition  temperature  of  silver  oxide  when  simultaneously 
precipitated  with  calcium  hydroxide  is  considerably  lower  than 
that  of  silver  oxide  alone.  J.  F.  S. 

Catalytic  Oxidation  of  Carbon  Monoxide  at  Ordinary 
Temperatures.  David  R.  Merrill  and  Charles  C.  Scalione 
(J.  Amer .  Chem.  Soc.,  1921,  43, 1982 — 2002). — A  number  of  catalysts 
for  use  in  protective  masks  against  carbon  monoxide  are  described. 
The  most  successful  are  mixtures  containing  manganese  dioxide 
and  basic  copper  carbonate  and  manganese  dioxide,  copper  oxide, 
cobaltic  oxide,  and  silver  oxide,  respectively.  These  mixtures 
oxidise  carbon  monoxide  rapidly  and  at  ordinary  temperatures, 
and,  when  protected  by  a  drying  agent  such  as  calcium  chloride, 
are  suitable  for  use  in  protective  masks  against  carbon  monoxide 
of  all  concentrations  below  those  in  which  an  oxygen  helmet  would 
be  necessary.  The  factors  influencing  activity,  such  as  the  con¬ 
stituents  of  the  mixtures,  the  conditions  of  precipitation,  the 
mechanical  treatment  of  the  precipitate,  and  method  of  drying, 
are  discussed  and  a  description  is  given  of  the  efficiency  of  the 
mixtures  under  various  conditions.  J.  F.  S. 
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Oxidation  Catalysis.  II.  L.  Karczag  (Biochem.  Z.,  1921, 
119,  16 — 22). — Experiments  with  dyes  at  high  dilutions  show  that 
the  ferrous  ion  catalyses  oxidation  with  hydrogen  peroxide  much 
faster  than  the  ferric  ion.  The  order  of  mixing  is  of  influence,  the 
controlling  factor  being  whether  the  ferrous  ion  is  first  oxidised 
to  ferric  or  not.  H.  K. 

Electronic  Theory  of  the  Interior  of  the  Atom.  A.  D. 

Fokker  (Arch.  Neerland ,  1921,  5,  [iiiA],  193 — 242). — A  mathe¬ 
matical  paper  in  which  it  is  shown  that  the  application  of  the 
electronic  theory  to  the  mutual  actions  of  the  electrons  inside  the 
atom  gives  results  which  are  in  accordance  with  experimental 
observations.  J.  F.  S. 

Theory  of  Allotropy.  Maurice  Copisarow  (J.  Amer.  Ghem. 
Soc.}  1921,  43,  1870 — 1888). — Allotropy  is  defined  as  the  capacity 
of  an  element  to  exist  in  forms  differing  in  the  mode  of  their  intra¬ 
molecular  linking.  It  is  therefore  a  function  of  the  valency,  but 
it  does  not  imply  isomerism  or  polymerism,  since  allotropes  need 
not  contain  the  same  or  a  multiple  number  of  atoms  in  their  respec¬ 
tive  molecules.  The*  number  of  possible  forms  in  which  an  element 
can  exist  on  this  basis  is  indicated  for  the  elements  of  all  valencies. 
It  is  theoretically  possible  for  an  element  to  have  in  certain  cases 
more  than  one  molecular  form  corresponding  with  each  mode  of 
linking.  Regarding  allotropes  as  the  most  chemically  and  physically 
distinct  forms  of  an  element,  it  follows  that  several  molecular 
forms,  each  containing  a  different  number  of  atoms,  but  all  having 
the  power  of  free  rotation,  will  differ  among  themselves  to  a  less 
extent  than  when  compared  with  a  molecular  structure  of  the 
same  element  in  which  all  atoms  are  rigidly  fixed.  Thus  it  follows 
that  valency  and  the  saturation  or  fixation  of  atoms,  and  not  the 
actual  number  of  atoms,  play  the  predominant  part  in  the  deter¬ 
mination  of  allotropes.  In  this  light,  allotropy  becomes  the  capacity 
of  an  element  to  exist  in  forms  differing  in  the  mode  of  their  intra¬ 
molecular  finking.  Molecular  forms  differing  in  the  distribution 
of  their  intramolecular  finking  and  in  the  number  of  atoms,  but  all 
belonging  to  one  type  of  finking  can  be  termed  allotropoids .  The 
allotropy  of  carbon,  phosphorus,  iron,  and  nickel  are  considered 
from  the  point  of  view  of  the  hypothesis.  J.  F.  S. 

Types  of  Valency.  Irving  Langmuir  ( Science ,  1921,  54, 
59 — 67 ;  cf.  ibid.,  1921,  53,  290;  J.  Ind.  Eng.  Chem .,  1920,  12, 
386,  and  A.,  1919,  ii,  328 ;  also  Rydberg,  A.,  1915,  ii,  94). — -Recog¬ 
nition  of  three  distinct  types  of  valency,  (a)  positive  valency  (the 
number  of  electrons  an  atom  can  give  up),  (6)  negative  valency 
(the  number  of  electrons  an  atom  can  take  up),  and  (c)  co-valency 
(the  number  of  pairs  of  electrons  an  atom  can  share  with  its  neigh¬ 
bours),  as  well  as  the  numerical  values,  for  most  of  the  elements, 
of  each  type  are  shown  by  a  simpler  method  than  that  hitherto 
employed  to  be  derived  from  certain  postulates  regarding  the  struc¬ 
ture  of  atoms,  and  the  relationships  between  the  different  types 
of  valency  are  thereby  further  clarified.  On  the  basis  of  the 
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Rutherford  atom,  only  three  postulates,  consistent  with  those 
previously  proposed,  are  necessary  :  (a)  The  electrons  in  atoms 
tend  to  surround  the  nucleus  in  successive  layers  containing  2,  8, 
8,  18,  18,  and  32  electrons  respectively  (the  extra  electrons,  if  any, 
remaining  in  the  outside  layer  as  an  incomplete  layer  or  “  sheath  ”). 
(b)  Two  atoms  may  be  coupled  together  by  one  or  more  duplets 
(stable  pairs  of  electrons  forming  the  first  complete  layers)  held 
in  common  by  the  completed  sheaths  of  the  atoms.  A  group  of 
neutral  atoms  interacting  by  transfer  of  electrons  gives  rise  to  the 
conception  of  electro  valency,  including  positive  and  negative 
valency  differing  only  in  algebraic  sign,  whilst  interaction  by  the 
sharing  of  duplets  corresponds  with  co-valency.  It  is  shown  that 
the  sum  of  the  electro  valencies  and  co -valencies  for  all  the  atoms 
in  any  complete  compound  is  zero,  a  complete  compound  being 
defined  as  one  in  which  all  the  atoms  possess  complete  layers  of 
electrons,  (c)  The  residual  charge  on  each  atom  and  on  each 
group  of  atoms  tends  to  a  minimum.  The  term  “  residual  charge  ” 
is  employed  to  express  the  total  charge  of  an  atom  or  aggregate  of 
proximate  atoms  regardless  of  sign.  It  is  pointed  out,  however, 
that  the  first  and  third  postulates  are  often  m  conflict,  and  that 
in  such  cases  the  tendency  of  the  first  may  prevail  against  that  of 
the  third. 

Chemical  compounds  are  therefore  classified  according  to  the 
types  of  valency  exhibited  by  their  atoms  as  follows  :  (1)  complete 
compounds,  including  (a)  compounds  without  co-valency,  such  as 
certain  simple  metallic  salts,  volatile  halogen  compounds,  silicates, 
and  most  minerals,  and  (b)  compounds  without  electropositive 
atoms,  such  as  organic  compounds ;  (2)  incomplete  compounds, 

including  metallic  substances,  and  compounds  such  as  zinc  oxide, 
ferroso-ferric  oxide,  lead  sulphide,  and  cupric  oxide,  which  contain 
both  electropositive  and  electronegative  atoms;  (3)  exceptional 
cases,  including  nitrogen,  carbon  monoxide,  nitric  oxide,  and  the 
cyanogen  radicle,  the  structure  of  which  is  not  accounted  for  by 
this  theory.  These  substances  may  have  a  single  octet  structure 
or  possibly  a  triple  bond  structure.  Other  exceptions  are  boron 
hydride  and  certain  other  compounds  forming  double  molecules. 

The  Expression  of  the  Octet  Theory  of  Valence  in  Structural 
Formulae .  Granville  A.  Perkins  ( Philippine  J .  Sci.,  1921, 19, 
1 — 22). — A  system  for  writing  structural  formulae  is  developed, 
based  on  the  octet  theory  of  valency  as  presented  by  Langmuir. 

Electronegative  valence,  the  physical  interpretation  of  which  is 
vacancy  for  one  more  electron  in  the  outer  shell  of  the  atom,  is 
represented  by  a  line  in  the  usual  way.  Electropositive  valence, 
on  the  other  hand,  is  variable  and  its  maximum  is  represented  by 
the  total  number  of  electrons  in  the  shell.  It  cannot  be  repre¬ 
sented  by  “  unsatisfied  bonds  5  5  as  it  never  causes  direct  union 
between  atoms,  and  is  expressed  as  follows,  for  example,  Na1, 
Ca11.  The  neutral  atoms  having  electronegative  valence  may 
satisfy  that  valence  by  acquiring  an  electron,  that  is,  becoming 
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a  negative  ion ;  this  electron  may  be  obtained  from  the  shell  of  an 
atom  showing  positive  valence  tendencies,  and  it  is  then  left  as  a 
positive  ion.  These  two  oppositely  charged  ions  may  then  form 
a  stable  compound  by  electrostatic  attraction.  Such  a  union  is 

termed  a  salt-forming  union  and  is  expressed  thus  :  Na+ . Cl~, 

or  Ca++  :  :  :  :  :  0~".  On  the  other  hand,  two  atoms  may  be 
held  together  by  the  shell-completing  forces  of  both  atoms  acting 
on  one  or  more  pairs  of  electrons,  which  are  then  shared  between 
them.  Each  shell  thus  fills  one  or  more  electron  vacancies  by 
sharing  electrons,  and  thus  “  satisfies  ”  one  or  more  “  bonds/’ 
This  is  expressed  in  the  usual  way  :  Ii — H,  H — 0 — H,  etc.,  and 
is  termed  a  direct  union.  All  valency  relations  cannot,  however, 
be  expressed  in  terms  of  either  of  the  above  unions,  and  a  special 
feature  of  the  system  is  the  introduction  of  the  conception  of  a 
“  borrowing  direct  union,”  for  cases  in  which  both  the  shared 
electrons  are  supplied  by  the  same  atom.  In  this  case,  the  borrow¬ 
ing  atom  fills  two  vacancies  in  its  shell,  and  the  lending  atom  neither 
gains  nor  loses  electrons ;  but  the  union  is  essentially  polar,  since 
the  originally  neutral  borrowing  atom  has  acquired  at  least  an 

aes  a  negative 

ocO,O^S  ccO, 
8 

0 

indicating  that  the  O  atom  is  bound  to  S,  or  to  O,  by  virtue  of 
having  its  two  electron  vacancies  filled  by  borrowing  an  interest 
in  two  of  the  shell  electrons  of  the  other  oxygen  atom  in  hydrogen 
peroxide,  and  in  the  sulphur  atom  of  sulphur  trioxide.  The  mode 
of  application  of  the  system  to  all  the  known  elements  is  indicated 
in  the  original  paper.  G.  F.  M. 

The  Thermos  Flask  in  the  Chemical  Laboratory.  Claude 
W.  Bourlet  and  Walter  Thomas  ( Chem .  News ,  123,  336). — The 
thermos  flask  can  be  utilised  advantageously  in  the  laboratory  in 
numerous  instances  where  it  is  desired  to  maintain  substances 
above  the  normal  temperature,  as,  for  example,  in  reactions  between 
liquids,  or  liquids  and  solids  at  elevated  temperatures  such  as  hot 
oxidation  by  permanganate  and  other  similar  reactions  which  are 
not  strongly  exothermic.  Oil  and  water  emulsions  and  similar 
mixtures  are  conveniently  “  split  ”  by  warming  and  keeping  over¬ 
night  in  a  thermos  flask,  and  floeculent  or  colloidal  precipitates  can  be 
dealt  with  in  a  similar  manner.  In  carrying  out  certain  colour  tests, 
for  example,  the  Halphen  reaction,  and  reactions  in  media  which 
gelatinise  or  become  viscous  at  ordinary  temperatures,  a  water-bath 
can  with  great  advantage  be  replaced  by  the  vacuum  flask. 

G.  F.  M. 

Water  Pump.  Johannes  Wetzel  [Chem.  Ztg .,  1921,  45, 
1122). — A  water  pump  of  improved  efficiency  is  described;  par¬ 
ticular  attention  is  directed  to  the  relative  diameters  of  the  injector 
tube  and  outlet  tube  and  to  the  central  position  of  the  jet  as  regards 
the  outlet  tube.  W.  P.  S. 
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Separation  of  the  Element  Chlorine  into  Isotopes  (Isotopic 
Elements).  The  Heavy  Fraction  from  the  Diffusion. 

William  D.  Harkins  and  Anson  Hayes  (J.  Amer.  Chem.  Soc., 
1921,  43,  1803 — 1825). — By  means  of  elaborate  diffusion  a  definite 
increase  in  the  atomic  weight  of  chlorine  has  been  obtained.  The 
increase  in  atomic  weight  amounts  in  different  experiments  to  from 
slightly  less  than  to  considerably  more  than  one  part  in  a  thousand 
(1  in  645).  The  diffusion  experiments  were  effected  with  hydrogen 
chloride,  and  a  considerable  amount  of  the  isotopic  acid  has  been 
obtained.  The  separation  of  isotopes  by  diffusion  is  discussed  in 
terms  of  the  Rayleigh  diffusion  equation,  which  applies  to  the 
diffusion  into  a  vacuum.  It  is  shown  that  for  a  high  efficiency  the 
pressure  of  the  gas  on  both  sides  of  the  diffusion  wall  should  be 
low,  first  to  secure  good  mixing,  and  secondly  to  insure  that  the 
passage  through  the  porous  partition  shall  be  entirely  molecular. 
A  rapid  and  precise  method  for  the  determination  of  the  atomic 
weight  of  isotopic  chlorine  has  been  devised.  It  is  found  that  in 
the  separation  of  isotopes  the  percentages  of  the  different  isotopes 
present  are  as  important  factors  as  the  atomic  weight  differences. 
Thus,  contrary  to  what  has  been  supposed,  it  is  shown,  even  aside 
from  the  greater  difficulties  involved  in  obtaining  and  handling 
neon,  that  it  is  easier  to  produce  a  small  increase  in  the  atomic 
weight  of  chlorine  (of  the  magnitude  of  O' 05  unit)  than  to  produce 
the  same  increase  in  the  atomic  weight  of  neon.  J.  F.  S. 

Viscosities  of  the  Hydrogen  Haloids.  H.  Harle  (Proc. 
Roy .  Soc.f  1922,  [A],  100,  429 — 440). — The  viscosity  of  hydrogen 
chloride,  bromide,  and  iodide  has  been  determined  by  the  method 
of  transpiration  through  a  capillary  tube.  Measurements  were 
made  at  temperatures  in  the  neighbourhood  of  20°  and  100°,  and 
from  the  results  the  viscosity  is  calculated  for  0°  and  100°  re¬ 
spectively.  The  following  values  in  G.G.S.  units  are  recorded  : 
hydrogen  chloride,  1  ‘332  x  10~4 ;  ?7100=  1*837  x  10"4 ;  hydrogen 
bromide,  ?70— l*710x  10~4 ;  ?7100=2*365x  10-4 ;  hydrogen  iodide, 

^^1*731  X  10~4,  77100=2,403  X  10-4.  The  values  of  C ,  the  Suther¬ 
land  constant,  are  357,  375,  and  390  for  the  three  gases  respectively. 

J.  F.  S. 

Numerical  Revision  of  the  Data  referring  to  the  Density 
of  Gaseous  Hydrogen  Bromide  :  Atomic  Weight  of  Bromine. 

E.  Moles  (J.  Chim.  Physique ,  1921,  19,  135 — 138). — The  molecular 
weight  of  gaseous  hydrogen  bromide  with  reference  to  oxygen  has 
been  calculated  to  be  80 '944,  and  from  this  the  atomic  weight  of 
bromine  is  79*936.  If,  however,  the  value  for  the  weight  of  the 
normal  litre  of  oxygen  recently  published  (cf.  following  abstract) 
is  used  the  atomic  weight  of  bromine  becomes  79*927.  J.  F.  S. 
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Critical  Study  of  the  Modern  Value  of  the  Density  of 
Gaseous  Oxygen.  E.  Moles  (J.  Chim.  Physique,  1921,  19, 
100 — 120). — A  discussion  of  the  modern  results  for  the  density  of 
oxygen  leads  to  the  value  Z0=l  42891  ^0  00003  as  the  most  prob¬ 
able  value  for  the  weight  of  the  normal  litre  of  oxygen.  The  value 
is  deduced  from  1G2  measurements  made  by  nine  workers  using 
oxygen  obtained  from  three  different  sources  and  by  three  essentially 
different  methods.  If  only  the  most  recent  measurements  by 
weighing  a  globe  of  the  gas  are  considered  the  mean  is  £0=  1*42894. 
Up  to  this  the  value  accepted  was  1*42905,  which  can  no  longer  be 
maintained,  and  although  the  difference  is  only  1  in  10,000,  yet  it 
cannot  be  neglected  in  the  calculation  of  molecular  weights.  It  is 
proposed  that  the  value  1*42891  be  accepted  as  the  standard,  and 
this  in  some  cases  may  be  rounded  to  1*4289.  If  this  value  is 
calculated  to  the  conventional  value  of  g,  980*665  C.G.S.  units 
then  the  value  of  L$N  becomes  1*42897,  which  may  be  rounded  to 
1*4290.  J.  F.  S. 

Solubility.  VII.  Solubility  Relations  of  Rhombic 
Sulphur.  Joel  H.  Hildebrand  and  Clarence  A.  Jenks 
(J.  Amer.  Chem.  Soc.,  1921,  43,  2172 — 2177). — The  solubility  of 
rhombic  sulphur  has  been  determined  in  carbon  tetrachloride, 
benzene,  toluene,  m-xylene,  heptane,  and  ethylene  dichloride  at 
0°,  25°,  35°,  45°,  and  54°.  The  results  are  expressed  in  molecules 
of  S8  per  100  molecules  of  solvent  and  in  grams  per  100  grams  of 
solvent.  The  following  values  in  grams  per  100  grams  of  solvent 
are  recorded  :  Carbon  tetrachloride,  0°,  0*339 ;  25°,  0*831 ;  35°, 
1*155;  45°,  1*564;  and  54°,  2*008;  heptane,  0°,  0*124;  25°,  0*362; 
35°,  0*512;  45°,  0*698;  and  54°,  0*926;  toluene,  0°,  0*897;  25°, 
2*018;  35°,  2*722;  45°,  3*620;  and  54°,  4*85;  m-xylene,  25°, 
1*969;  45°,  3*604;  benzene,  25°,  2*074;  54°,  5*165;  ethylene  di¬ 
chloride,  25°,  0*826;  40°,  1*380;  79°,  5*43;  and  97*5°,  9*97.  It 
is  shown  that,  with  the  exception  of  certain  minor  discrepancies, 
the  solubilities  of  sulphur  accord  well  with  the  internal  pressure 
relations  of  the  substances  involved.  J.  F.  S. 

The  Constitution  of  Selenium.  H.  Pelabon  (Compt.  rend., 
1921,  173,  1466 — 1468). — The  grey  selenium  previously  described 
(cf.  A.,  1921,  ii,  533),  the  specific  resistance  of  which  may  vary 
from  a  few  ohms  to  several  million  ohms,  is  now  shown  to  consist 
of  two  modifications.  The  a-modification  has  a  very  high  resistance 
and  is  prepared  by  heating  selenium  at  a  temperature  only  just 
above  its  melting  point  and  then  allowing  it  to  cool  slowly.  The 
specific  resistance  of  this  modification  diminishes  at  first  very 
rapidly  with  rise  in  temperature  and  then  more  slowly.  At  200°, 
the  resistance  is  about  70,000  ohms,  and  at  218°  the  substance 
melts,  the  melting  being  accompanied  by  a  sudden  rise  in  resistance. 
The  ^-modification  has  a  very  small  specific  resistance.  It  is 
obtained  by  maintaining  the  molten  selenium  at  a  temperature 
near  its  boiling  point  for  some  time  and  then  allowing  it  to  cool. 
The  p -modification  is  not  stable  at  low  temperatures,  and  it  is 
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readily  changed  into  the  a-form  by  oscillations  of  its  temperature 
between  15°  and  200°.  W.  G. 

Influence  of  Freezing  on  Colloidal  Selenium.  II.  A. 

Gutbier,  Fr.  Heinrich,  and  J.  Huber  (Kolloid  Z .,  1921,  29, 
287 — 293 ;  cf.  A.,  1921,  ii,  693). — A  continuation  of  work  previously 
described  ( loc .  cit.)  on  the  effect  of  freezing  on  selenium  sols.  Three 
new  series  of  experiments  are  now  described  in  which  it  is  shown 
that  the  sensitiveness  of  undialysed  selenium  sols,  prepared  by 
means  of  sulphur  dioxide,  towards  cold  increases  with  the  time 
during  which  they  are  frozen.  The  system  may  be  frozen  for  short 
periods  and  will  then  melt  to  form  a  typical  colloid,  but  more  pro¬ 
longed  freezing  increases  the  tendency  to  coagulate  to  irreversible 
gels  on  melting,  and  very  prolonged  freezing  will  even  cause  coagul¬ 
ation  to  take  place  in  the  solid.  In  this  respect,  there  is  no  funda¬ 
mental  difference  between  dialysed  and  undialysed  sols,  but  the 
dialysed  system  is  somewhat  more  sensitive.  The  reducing  action 
of  sulphur  dioxide  on  solutions  of  selenious  acid  is  retarded  by 
freezing  the  mixture.  If  the  mass  is  kept  frozen  for  a  long  time 
the  colloid  is  precipitated  in  the  ice  and  thereby  the  reduction 
process  is  accelerated.  The  precipitation  appears  to  exercise  a 
nucleus  action,  by  which  the  reduction  in  the  solid  mass  is  acceler¬ 
ated,  so  that  eventually  more  selenium  is  precipitated  in  the  frozen 
mass  than  would  be  produced  in  a  solution  in  the  same  time.  In 
general,  the  coagulation  in  the  frozen  sol  commences  where  the  sol 
is  in  contact  with  the  air,  as  is  shown  by  the  formation  of  a  coloured 
ring  on  the  upper  surface  of  the  ice.  When  test-tubes  are  used  for 
the  experiments,  the  curved  lower  portion  of  the  tube  always  shows 
an  increased  concentration  of  selenium.  The  form  of  the  vessel 
in  which  the  freezing  takes  place  is  shown  to  exert  an  influence 
on  the  coagulation.  When  a  sol  is  poured  on  ice  and  frozen  it  is 
found  that  the  disperse  phase  diffuses  into  the  ice.  It  has  been 
found  scarcely  possible  to  freeze  selenium  sols  in  capillary  tubes. 

J.  F.  S. 

Metallurgy  of  Tellurium  by  the  Wet  Way.  Pierre  Hulot 
(Bull.  Soc.  chim.,  1921,  [iv],  29,  107Q — 1071). — The  method  of 
reduction  of  potassium  anhydrotellurate  by  zinc  and  hydrochloric 
acid  with  the  precipitation  of  metallic  tellurium  (cf.  A.,  1920, 
ii,  174)  is  modified  by  using  aluminium  and  sodium  or  potassium 
hydroxide  for  the  production  of  nascent  hydrogen,  with  the  result 
that  the  reduction  is  completed  in  one  hour  instead  of  ten.  The 
aluminium  must  be  pure  and  free  from  copper.  W.  G. 

Manganese  in  the  Catalytic  Oxidation  of  Ammonia. 

Charles  Snowden  Piggot  ( J .  Amer .  Chem.  Soc.,  1921,  43,  2034 — 
2045). — The  action  of  manganese  dioxide  alone  and  when  mixed 
with  copper  oxide  or  silver  oxide,  and  various  alloys  of  manganese, 
copper,  silver,  iron,  and  silica  as  catalysts  in  the  oxidation  of 
ammonia  have  been  investigated.  A  mixture  of  manganese  dioxide 
with  40%  of  copper  oxide  at  800°  is  shown  to  have  an  efficiency 
of  more  than  90%.  All  the  substances  mentioned  catalyse  the 
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oxidation  of  ammonia  with  various  efficiencies  which  with  suitable 
conditions  are  about  50%.  The  physical  structure  of  the  oxide 
catalyst  is  of  great  importance,  extremely  fine  subdivision  giving 
a  large  adsorbing  surface  with  very  small  pores  being  conducive  to 
greater  activity.  J.  F.  S. 

Attempt  to  Prepare  Nitro-nitrogen  Trichloride.  II. 
Behaviour  of  Mixtures  of  Nitrogen  and  Chlorine  in  a  Flaming 
Arc.  William  Albert  Noyes  ( J .  Amer.  Chem.  Soc.,  1921,  43, 
1774 — 1782;  cf.  A.,  1913,  ii,  584). — Attempts  to  prepare  nitro- 
nitrogen  trichloride  or  nitrogen  trichloride  by  passing  mixtures 
of  nitrogen  and  chlorine  through  a  flaming  arc  were  entirely  un¬ 
successful.  Passing  the  same  gases  through  a  powerful  ozoniser 
had  the  same  result  and  no  action  at  all  occurred  with  Strutt’s 
active  nitrogen.  The  results,  although  negative,  confirm  Lewis’s 
hypothesis  that  electrons  are  held  jointly  by  two  atoms  rather 
than  the  view  that  electrons  are  transferred  from  one  atom  to 
another  when  atoms  combine.  J.  F.  S. 

Vapour  Pressures  of  Aqueous  Solutions  of  Nitric  Acid. 

William  C.  Sproesser  and  Guy  B.  Taylor  (J.  Amer.  Chem.  Soc.9 
1921,  43,  1782 — 1787). — The  total  and  partial  vapour  pressures  of 
nitric  acid  solutions  of  the  concentrations  20%,  40%,  56%,  68%, 
and  80%  by  weight  have  been  measured  at  temperatures  0°,  35°, 
50°,  65°,  and  80°.  From  the  data  the  vapour  pressure  for  each 
10%  increase  in  concentration  and  each  10°  rise  in  temperature 
has  been  calculated  and  tables  drawn  up.  Attempts  to  measure 
the  vapour  pressure  of  90%  acid  were  unsuccessful  owing  to  the 
decomposition  of  the  acid  at  ail  temperatures  except  0°. 

J.  F.  S. 

Reducing  Actions  of  Arsenious  Acid.  Moritz  Kohn 
( Monatsh .,  1921,  42,  221 — 226). — When  copper  sulphate  is  heated 
with  ammonia  solution  and  arsenious  anhydride  in  a  sealed  tube 
in  a  boiling  water-bath,  it  undergoes  reduction  to  cuprous  salt  with 
formation  of  arsenic  acid.  After  the  resulting  cuprous  solution 
has  been  oxidised  to  the  cupric  condition  by  atmospheric  oxygen, 
estimation  of  the  arsenic  acid  reveals  more  of  the  latter  than  corre¬ 
sponds  with  the  equation,  2Cu*’+As03,,,+20H,=H20+2Cu*+ 
As04"'.  Evidently  oxidation  of  the  ammoniacal  cuprous  solution 
to  the  cupric  stage  activates  the  atmospheric  oxygen  for  the  oxidation 
of  the  residual  unchanged  arsenious  acid.  Depression  of  the  con¬ 
centration  of  hydroxyl  ions  by  addition  of  ammonium  salts  retards 
the  reduction  of  cupric  to  cuprous  salt.  T.  H.  P. 

Catalysis  in  the  Interaction  of  Carbon  with  Steam  and 
with  Carbon  Dioxide.  Hugh  Stott  Taylor  and  Harvey  A. 
Neville  (J,  Amer.  Chem.  Soc.,  1921,  43,  2055 — 2071). — The  effect 
of  potassium  carbonate,  sodium  carbonate,  lithium  carbonate, 
barium  carbonate,  calcium  carbonate,  sodium  chloride,  ferric  oxide, 
copper,  sodium  silicate,  borax,  and  nickel  as  catalysts  on  the  interac¬ 
tion  of  steam  on  carbon  has  been  investigated,  using  various  forms  of 


ii.  144 


ABSTRACTS  OF  CHEMICAL  PAPERS, 


carbon.  It  has  been  discovered  that  the  interaction  of  carbon  and 
carbon  dioxide  is  likewise  accelerated  by  the  presence  of  the  same 
materials,  and  a  striking  parallelism  between  the  catalysts  for  the 
two  reactions  has  been  shown.  The  probable  mechanism  of  the 
steam-carbon  reaction  has  been  investigated.  It  has  been  shown 
that  good  catalysts  for  the  water-gas  reaction,  for  example,  iron 
oxide,  are  ineffective  in  the  steam-carbon  and  carbon  dioxide- 
carbon  reactions.  Catalysis  of  the  water-gas  reaction  thus  being 
excluded  from  consideration,  it  has  been  shown  that  the  acceleration 
of  the  reaction  C+C02— 2CO,  and  therefore  the  acceleration  of  the 
reaction  C+2H20=C02+2H2,  may  be  ascribed  to  increased  ad¬ 
sorption  of  carbon  dioxide  by  the  carbon  surfaces  in  presence  of 
active  catalytic  agents.  Adsorption  measurements  confirm  this 
view.  The  results  have  been  considered  in  connexion  with  the 
suggested  existence  of  a  surface  complex,  C^Oj,,  and  have  been 
found  to  agree  with  this  conception.  J.  F.  S. 

A  Modification  of  Silicon  Soluble  in  Hydrofluoric  Acid. 

Wilhelm  Manchot  (Her.,  1921,  54,  [B],  3107 — 3111). — Moissan 
and  Siemens  (A.,  1904,  ii,  560)  have  isolated  specimens  of  silicon 
from  a  silver  regulus  which  suffer  loss  of  weight  (up  to  99%)  when 
treated  with  hydrofluoric  acid,  and  subsequently  Lebeau  (A.,  1906, 
ii,  168)  has  brought  forward  evidence  to  show  that  a  similar 
modification  is  present  in  copper-silicon  alloys  rich  in  the  latter. 
The  substance,  however,  does  not  appear  to  have  been  investigated 

fully. 

Considerable  difficulty  is  experienced  in  preparing  silicon  which 
is  completely  resistant  towards  hydrofluoric  acid;  the  product 
obtained  by  Wohler’s  method  requires  frequently  repeated  treat¬ 
ment  with  the  acid  before  a  stable  specimen  is  secured.  It  is 
shown  that  an  appreciable  gain  in  weight  occurs  when  the  latter 
is  melted  with  silver  in  an  electric  furnace  in  an  atmosphere  of 
air,  oxygen,  or  carbon  monoxide,  but  this  is  in  itself  insufficient 
to  account  for  the  subsequent  solubility  of  the  silicon.  The  latter, 
however,  is  only  produced  in  the  soluble  condition  when  the  regulus 
is  suddenly  cooled.  The  silver  may  be  replaced  by  aluminium. 
It  dissolves  in  hydrofluoric  acid  with  evolution  of  hydrogen. 

It  is  remarkable  that  Moissan  and  Siemens  describe  their  product 
as  exactly  resembling  crystalline  silicon,  whereas  the  author’s 
specimens  are  dark  to  pale  brown  and  amorphous ;  they  leave  a 
pale  brown  powder  after  being  treated  with  hydrofluoric  acid. 

H.  W. 

Organogels  of  Silicic  Acid.  B.  S.  Neuhatjsen  and  W.  A. 
Patrick  (J.  Amer.  Chem .  Soc 1921.  43,  1844 — 1846). — Hydrogels 
of  silicic  acid  have  been  repeatedly  soaked  in  alcohol,  acetone, 
and  benzene  for  long  periods,  dried  in  a  vacuum  of  5  mm.  at  80°, 
120°,  and  270°  successively  for  periods  of  one  hour,  and  analysed. 
The  dried  products  contain:  alcogel,  4*23%  water,  3*90%  alcohol; 
acetone  gel,  4*77%  water,  3*75%  acetone;  benzene  gel,  4*31% 
water,  3*82%  benzene.  Hence  it  follows,  in  opposition  to  Graham’s 
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statement,  that  the  water  of  a  hydrogel  of  silicic  acid  cannot  be 
entirely  replaced  by  a  second  solvent.  It  has  been  previously 
shown  that  heating  silicic  acid  gels  in  a  vacuum  at  300°  for  six 
hours  does  not  reduce  the  water  content  below  4*8%,  a  quantity 
which  is  very  near  the  amount  of  water  left  in  the  organo-gel  above, 
and  indicates  that  this  water  is  very  firmly  combined  in  the  gel. 

J.  F.  S. 

Relative  Densities  of  Alkali  Metal  Amalgams  and  Mercury. 

II.  Edgar  C.  Bain  and  James  R.  Withrow  (J.  Physical  Chem ., 
1921,  25,  535 — 544;  cf.  A.,  1916,  ii,  431). — The  methods  of  for¬ 
mation  and  the  relative  densities  of  liquid  and  solid  amalgams 
of  sodium,  potassium,  ammonium,  and  calcium  have  been  inves¬ 
tigated.  It  is  shown  that  solid  amalgams  float  on  the  mother- 
liquor  and  do  not  sink  as  stated  by  Kerp  (A.,  1898,  ii,  516).  The 
method  used  by  Kerp  (loc.  cit.)  produces  sodium  and  potassium 
amalgams,  which  are  like  the  amalgams  produced  by  other  methods 
inasmuch  as  the  solid  is  lighter  than  the  liquid.  Oily  and  pasty 
amalgams  are  due  to  fine  crystals  incorporated  in  the  liquid.  By 
electrolysis  of  solutions  of  potassium  chloride,  amalgams  with 
concentrations  up  to  2*31%  of  potassium  were  obtained.  No 
difficulties,  except  those  of  collection  and  preservation,  were  met 
with  in  the  production  of  ammonium  amalgams  by  the  electrolysis 
of  solutions  of  ammonium  chloride,  but  crystalline  amalgams 
cannot  be  obtained  in  this  way.  Electrolysis  of  an  acidified 
solution  of  calcium  acetate  is  not  a  satisfactory  method  for  the 
production  of  calcium  amalgams,  but  it  does  produce  a  dilute 
calcium  amalgam.  J.  F.  S. 

The  Production  of  Potassium  Hydrogen  Sulphate  from 
Ammonium  Hydrogen  Sulphate  and  Potassium  Sulphate. 

W.  Dominik  ( Przemysl  Chem.,  1921,  5,  10 — 15,  37 — 40,  63—67). — 
Reaction  in  the  presence  of  steam  superheated  at  200—^00°  takes 
place  according  to  the  equation  M2S04+NH4HS04— 2MHS04+ 
NH3;  lack  of  steam  results  in  the  production  of  pyrosulphates. 
In  the  above  reaction,  K~ [MHS04]2/[M2S04] .  [NH4HS04]  increases 
with  the  temperature  according  to  a  logarithmic  function.  Theor¬ 
etical  consideration  is  given  to  the  use  of  a  mixture  of  sodium 
and  potassium  sulphates  in  the  reaction.  Chemical  Abstracts. 

Crystal  Structures  of  Sodium  Chlorate  and  Sodium 
Bromate.  Roscoe  G.  Dickenson  and  Elbridge  A.  Goodhue 
(J.  Amer.  Chem.  Soc.,  1921,  43,  2045 — 2055). — A  large  amount 
of  X-ray  spectrometer  data  for  sodium  chlorate  and  bromate 
has  been  obtained  and  tabulated.  In  agreement  with  other 
observers,  it  has  been  found  that  the  nature  of  the  crystal  surface 
has  a  considerable  effect  on  both  the  absolute  and  relative  inten¬ 
sities  of  reflection.  The  ease  with  which  reflections  from  one 
face  may  be  mistaken  for  those  from  another  and  the  necessary 
precautions  to  avoid  this  have  been  pointed  out.  It  is  shown 
that  the  atoms  in  sodium  chlorate  and  sodium  bromate  are  very 
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probably  arranged  with  the  symmetry  of  the  Schonflies  space 
group  T*,  all  oxygen  atoms  being  equivalent.  Sets  of  positions 
of  the  atoms  in  the  unit  structure,  only  slightly  different  for  the 
chlorate  and  bromate,  have  been  suggested.  J.  F.  S. 

Preparation  and  Study  of  the  Rarer  Alkali  Bromates. 
Rubidium  Bromate.  Harold  D.  Buell  and  C.  R.  McCrosky 
(J.  Amer.  CJiem .  Soc.,  1921,  43,  2031 — 2034). — Rubidium  bromate 
was  prepared  by  treating  the  pure  carbonate  with  an  excess  of 
bromic  acid  and  recrystallising  the  product  (cf.  A.,  1920,  ii,  688). 
The  following  figures  are  the  solubilities  in  100  grams  of  water 
at  various  temperatures:  25°,  2*93;  30°,  3*55;  35°,  4*28,  and 
40°,  5*08.  The  corresponding  figures  for  caesium  bromate  are  25°, 
3*66 ;  30°,  4*53 ;  35°,  5*32.  The  following  melting  points  are 
recorded :  potassium  bromate,  405° ;  caesium  bromate,  420° ; 
rubidium  bromate,  430°.  Both  rubidium  and  caesium  bromates 
form  small,  cube-like  crystals,  which,  however,  belong  to  the 
hexagonal  system;  they  have  a  refractive  index  between  2*144 
and  2*22.  J.  F.  S. 

Vapour  Pressure  of  some  Salts.  II.  H.  von  Wartenberg 
and  H.  Schulz  ( Z .  Elektrochem .,  1921,  27,  568 — 573;  cf.  Albrecht 
and  Wartenberg,  ibid.,  162). — Using  the  method  previously 
employed,  the  authors  have  determined  the  vapour  pressures  of 
lithium  chloride,  caesium  chloride,  rubidium  chloride,  lithium 
bromide,  caesium  bromide,  rubidium  bromide,  sodium  fluoride, 
potassium  fluoride,  lithium  fluoride,  caesium  fluoride,  rubidium 
fluoride,  sodium  iodide,  caesium  iodide,  and  rubidium  iodide. 
The  measurements  were  carried  in  most  cases  up  to  the  boiling 
point  of  the  salt  in  question.  The  following  data  are  recorded, 
pressures  being  in  atmospheres  :  lithium  chloride,  b.  p.  1382°, 
m.  p.  606°,  log  p=  — -37200/4*57T+4*923 ;  caesium  chloride, 
b.  p.  1303°,  m.  p.  626°,  logp=  —  37400 /4*57T+ 5*1 90 ;  rubidium 
chloride,  b.  p.  1383°,  m.  p.  717°,  logp=  — 37800/4*57T+4*998 ; 
lithium  bromide,  b.  p.  1310°,  m.  p.  549°,  logp=  —  35600/4*57T+ 
5*109;  caesium  bromide,  b.  p.  1300°,  m.  p.  627°,  logp= 
— 36750 /4*57T+5*113 ;  rubidium  bromide,  b.  p.  1350°,  m.  p. 
681°,  logp=  — 36980/4*57T+4*964 ;  sodium  fluoride,  b.  p.  1695°, 
m.  p.  988°,  log  p=  —  56600/4*57T+6*299 ;  potassium  fluoride, 
b.  p.  1505°,  m.  p.  846°,  log  p=  -41900 /4*57T+5*138 ;  lithium 
fluoride,  b.  p.  1676°,  m.  p.  842°,  log  -55100 /4*57T+6*190; 

caesium  fluoride,  b.  p.  1251°,  m.  p.  684°,  logp—  — 34700 /4’57T+ 
4*982;  rubidium  fluoride,  b.  p.  1410°,  m.  p.  775°,  logp= 
— 40000 /4*57T+ 5*243 ;  sodium  iodide,  b.  p.  1300°,  logp= 

—37000 /4*57T4-5*130;  lithium  iodide,  b.  p.  1170°,  logp= 

“40300/4*57T4-6’105;  caesium  iodide,  b.  p.  1280°,  logp= 

— 36600 /4*57T-j- 5*165 ;  and  rubidium  iodide,  b.  p.  1305°,  logp= 
— 37000 /4*57T+5T48.  The  results  show  that  the  heats  of  for¬ 
mation  of  the  haloids  of  potassium,  rubidium,  and  caesium  lie  very 
close  together,  whilst  that  of  the  lithium  salts  is  much  higher  and 
that  of  the  sodium  salts  much  lower.  J.  F.  S. 
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Catalytic  Influence  of  Foreign  Oxides  on  the  Decomposition 
of  Silver  Oxide,  Mercuric  Oxide,  and  Barium  Peroxide. 

James  Kendall  and  Francis  J.  Fuchs  (J.  Amer.  Chem.  Soc., 
1921,  43,  2017 — 2031). — The  effect  of  foreign  oxides  on  the 
temperature  and  rate  of  decomposition  of  silver  oxide,  mercuric 
oxide,  and  barium  peroxide  under  an  oxygen  pressure  of  one 
atmosphere  has  been  experimentally  investigated.  In  almost  all 
the  systems  examined  the  added  oxides  (CuO,  Mn02,  Fe203,  Ce02, 
Si02,  Cr03)  induce  a  considerable  change  in  the  decomposition 
temperature.  Most  commonly,  there  is  a  marked  lowering  in 
this  point;  thus,  quoting  an  extreme  case,  an  equimolecular 
mixture  of  barium  dioxide  and  cupric  oxide  has  an  oxygen  equilib¬ 
rium  pressure  of  1  atm.  at  322°,  a  temperature  which  is  approxi¬ 
mately  500°  below  the  decomposition  temperature  of  pure  barium 
dioxide.  In  a  few  systems  a  comparatively  small  rise  in  the 
decomposition  temperature  is  indicated.  In  all  cases,  however, 
the  rate  of  oxygen  evolution  is  markedly  increased.  The  decompo¬ 
sition  temperatures  recorded  refer  to  true  equilibrium  conditions, 
concordant  values  being  obtained  with  rising  and  falling  tempera¬ 
ture.  The  results  are  tentatively  ascribed  to  the  formation  of 
unstable  intermediate  compounds  between  the  two  oxides  present. 
The  increased  rates  of  decomposition  may  be  referred  to  adsorption 
effects,  but  the  large  temperature  changes  point  strongly  to  the 
actual  participation  of  the  added  oxide  in  the  reaction.  Direct 
evidence  was  given  in  certain  mixtures  of  the  production  of  stable 
complexes.  J.  F.  S. 

Physical  Chemistry  of  the  Oxides  of  Lead.  III.  Hydrated 
Lead  Monoxide.  Samuel  Glasstone  (T.,  1922,  121,  58—66). 

Reactions  in  Fused  Salt  Media.  I.  Basic  Lead  Chromates . 

J.  F.  G.  Hicks  (J.  Physical  Chem.,  1921,  25,  545 — 560). — The 
reaction  between  lead  monoxide  and  sodium  chromate  in  fused 
sodium  chloride  and  a  50%  mixture  of  sodium  and  potassium 
nitrates  has  been  investigated  and  the  equilibrium  diagram  of  the 
system  PbO  — PbCr04  constructed.  It  is  shown  that  reactions 
in  fused  salts  can  be  brought  about  in  such  a  way  as  to  yield 
products  analogous  to  those  prepared  from  the  same  initial  sub¬ 
stances  in  aqueous  solution.  The  chief  difference  between  these 
reactions  and  their  analogues  in  aqueous  solution  lies  in  the  smaller 
velocity  of  the  former,  probably  due  to  the  relative  insolubility 
of  the  reacting  substances  in  the  fluxes  as  compared  with  water. 
There  is  in  several  cases  a  reaction  between  the  flux  and  the  dis¬ 
solved  substance,  similar  to  hydrolysis.  This  analogy  would 
appear  to  indicate  that  these  solvolytic  reactions  are  ionic,  but 
the  second  phase  of  the  reaction  forming  basic  lead  chromates 
points  to  a  non-ionic  reaction.  It  may  be  a  purely  molecular 
(additive)  reaction,  resulting  in  the  formation  of  compounds  of 
higher  orders.  Such  a  conclusion  explains  satisfactorily  the  slow¬ 
ness  of  the  reactions,  aside  from  the  low  solubility  of  the  solutes 
in  the  fused  salt  medium.  Whilst  at  least  one  basic  lead  chromate, 
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PbO,PbCr04,  may  be  prepared  by  alkaline  hydrolysis,  it  does  not 
follow  that  the  basic  lead  chromates  formed  in  fused  salt  media 
are  formed  by  an  entirely  analogous  process.  Two  new  basic 
chromates  have  been  prepared  by  the  present  method  which  have 
not  been  obtained  by  the  wet  process ;  these  have  the  formulae, 
2Pb0,PbCr04  and  3Pb0,PbCr04  respectively.  A  fourth  compound, 
Pb0,2PbCr04  is  readily  prepared  by  the  fusion  process  and  has 
been  stated  to  be  formed  by  the  wet  process,  but  the  author  has 
been  unable  to  prepare  it  by  this  method.  The  existence  of  the 
four  basic  lead  chromates  named  is  confirmed  by  the  equilibrium 
diagram  of  the  system  PbO-PbCr04.  Other  basic  lead  chromates 
described  in  the  literature  are  shown  to  be  mixtures  or  solutions 
of  the  compounds  named  above  in  one  another.  Salts  of  ortho - 
chromic  acid  are  shown  not  to  exist ;  whilst  the  salt  Pb2Cr05  may 
be  the  salt  of  the  monohydrate  of  ordinary  chromic  acid,  it  could 
equally  well  be  a  true  basic  salt  or  a  compound  of  a  higher  order, 
so  far  as  the  present  work  is  concerned.  At  the  temperature 
(225 — 800°)  the  stable  form  of  lead  monoxide  is  yellow  in  colour. 
This,  combining  with  yellow  lead  chromate  yields  red  compounds, 
all  of  which  point  to  compounds  of  a  higher  order.  The  red  com¬ 
pound  formed  by  alkaline  hydrolysis  of  normal  lead  chromate 
could  well  be  considered  a  basic  salt,  but  the  addition  of  lead  oxide 
and  lead  chromate  molecules  to  form  a  compound  of  higher  order 
might  as  easily  take  place  in  aqueous  solution  as  in  the  nitrate 
flux  used  to  form  a  compound  of  very  closely  the  same  composition. 
The  reddening  of  lead  monoxide  in  the  nitrate  flux  has  been  shown 
to  be  due  to  change  in  crystalline  form,  and  not,  as  might  be 
supposed,  to  the  formation  of  red  lead.  J.  F.  S. 

Reduction  of  Copper  Oxide  by  Hydrogen.  Robert  N. 
Pease  and  Hugh  Stott  Taylor  (J.  Amer.  Chem.  Soc .,  1921,  43, 
2179 — 2188). — An  investigation  of  the  characteristics  of  the 
reduction  of  cupric  oxide  by  hydrogen  and  the  effect  on  the  reaction 
of  adding  metallic  copper  to  the  oxide  and  water  vapour  and 
oxygen  to  the  hydrogen  has  been  carried  out.  It  is  pointed  out 
that  the  reaction  is  auto -catalytic,  copper  being  the  auto -catalyst. 
The  reaction  appears  to  take  place  at  the  copper-copper  oxide 
interface.  This  is  shown  by  the  character  of  the  reduction  curve 
and  the  fact  that  the  addition  of  metallic  copper  accelerates  the 
reaction.  It  is  shown  that  the  presence  of  water  vapour  in  the 
hydrogen  markedly  interferes  with  the  formation  of  the  original 
copper  nuclei  from  which  the  reaction  zone,  that  is  the  copper- 
copper  oxide  interface,  spreads  out;  it  does  not  markedly  affect 
the  subsequent  reaction  at  the  interface,  however.  The  presence 
of  oxygen  in  the  hydrogen  strongly  inhibits  the  reaction  at  the 
interface,  but  in  all  probability  has  no  marked  effect  on  the  primary 
reaction,  that  is,  the  formation  of  the  original  copper  nuclei. 

J.  F.  S. 

The  Oxidising  Properties  of  Sulphur  Dioxide.  III. 
Copper  Chlorides.  William  Wardlaw  and  Frederick  William 
Pinkard  (T.,  1922,  121,  210—221). 
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Behaviour  of  Ammoniacal  and  Alkaline  Copper  Solutions. 

Moritz  Kohn  (Monatsh.,  1921,  42,  83 — 87). — When  arsenic  is 
heated  in  a  sealed  tube  with  ammoniacal  copper  solution,  the 
cupric  compound  undergoes  reduction,  first  to  cuprous  salt  and 
subsequently  to  copper,  3Cu**+ As+30H'==As03'' +3Cu*  +  3H*  and 
3Cu#+As+30H'— AsQ3'"+3Cu+3H*  ;  the  copper  liberated  unites 
with  the  excess  of  arsenic  to  form  greyish-black  copper  arsenide. 
Exactly  similar  changes  occur  when  antimony  is  heated  with 
ammoniacal  copper  solutions  containing  tartaric  acid,  the  solid 
deposited  being  then  reddish-black  and  containing  the  copper  and 
the  excess  of  antimony.  With  bismuth  and  ammoniacal  copper 
solutions  containing  tartaric  acid,  rapid  action  occurs,  but  the 
reduction  proceeds  only  as  far  as  the  cuprous  compound.  Alkaline 
solutions  of  copper  salts,  such  as  Fehling’s  solution  or  an  aqueous 
solution  containing  copper  sulphate,  glycerol  and  potassium 
hydroxide,  are  rapidly  reduced  by  arsenic,  antimony,  or  bismuth, 
with  separation  of  copper,  2As(2Sb)-b3Cu‘’  +  fiOH'==2As03(Sb03)'" 
+  6H'+3Cu  or  2Bi+3Cu*’=2Br*+3Cu.  T.  H.  P. 

Separation  of  the  Isotopes  of  Mercury.  J.  N.  Bronsted 
and  G.  von  Hevesy  ( Z .  physihal.  Chem 1921,  99,  189 — 206,  and 
Phil.  Mag 1922,  43,  [vi],  31 — 49). — A  partial  separation  of  the 
isotopes  of  mercury  has  been  achieved  by  two  processes. 
(1)  Evaporation  method  (ideal  distillation)  based  on  the  difference 
in  the  velocities  of  evaporation  of  the  isotopes.  The  distillate 
was  found  to  be  richer  and  the  remainder  poorer  in  the  fighter 
isotope  than  the  original  substance.  (2)  Effusion  method.  A 
fraction  of  the  mercury  vapour  penetrates  through  narrow  openings 
into  a  condensation  chamber  where  the  fighter  isotope  is  found 
in  a  relatively  larger  amount  than  in  ordinary  mercury.  The 
results  of  the  experiments  agree  with  the  hypothesis,  according 
to  which  the  evaporation,  as  well  as  the  effusion  velocity  of  the 
isotopes,  is  inversely  proportional  to  the  square  root  of  their 
molecular  weights ;  they  are  further  in  conformity  with  Aston’s 
results,  obtained  by  means  of  mass  spectrographic  observations. 
The  partial  separation  achieved  was  proved  by  measurements  of 
density.  The  density  difference  found  between  the  heaviest  and 
lightest  mercury  amounts  to  049%,  corresponding  with  a  difference 
of  0*1  unit  in  the  atomic  weight  of  mercury.  J.  F.  S. 

Physico-chemical  Analysis  of  Aluminium  Oxy-salts  and 
Aluminium  Oxide  Sols.  Mona  Adolf,  Wolfgang  Pauli,  [with 
Franz  Jandraschitsch]  ( KolloicL  Z.,  1921,  29,  281 — 287 ;  cf.  A., 
1917,  ii,  563;  1921,  ii,  700). — The  composition  and  nature  of 

aluminium  oxy- chloride  sols  have  been  investigated  by  means  of 
measurements  of  the  concentration  of  hydrogen  and  chlorine  ions, 
the  total  chlorine  concentration,  and  the  electrical  conductivity. 
A  number  of  transport  determinations  have  also  been  made.  It 
is  shown  that  it  is  impossible  to  remove  all  the  chlorine  from  the 
products  of  hydrolysis  of  aluminium  chloride  by  washing.  A 
quantity  of  chlorine,  which  is  greatly  in  excess  of  that  contained 
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in  the  hydrochloric  acid  required  for  peptisation,  always  remains. 
On  boiling  well  washed  aluminium  hydroxide  with  dilute  hydro¬ 
chloric  acid,  sols  of  various  compositions  are  obtained  up  to  a 
limiting  composition  represented  by  the  formula  [A1(0H)3]2,A10C1. 
Of  these  two  have  been  investigated.  Aluminium  oxy-dichloride 
A1C12*0H  behaves  as  a  ternary  electrolyte  and  on  dilution  is 
strongly  dissociated,  the  process  being  complete  at  a  dilution 
0*00106A.  This  compound  shows  a  remarkably  small  hydrolysis, 
which  amounts  to  0T%  at  0*068^,  and  in  a  000106JV  solution  is 
only  0‘25%.  The  compound  aluminyl  monochloride,  Al(OH)2Cl 
or  A10C1,  behaves  as  a  binary  electrolyte.  The  conductivity  data 
indicate  that  a  complex  ionisation  occurs  in  this  case  of  the  type 
A1(0H)2C1|A10,  indicating  a  compound  in  which  one  aluminium 
atom  of  the  complex  acts  as  the  central  atom  of  a  negative  complex, 
whilst  the  other  furnishes  a  stable  univalent  positive  ion.  The 
peptisation  of  aluminium  hydroxide  leads  to  a  sol  of  the  composi¬ 
tion  2[A1(0H)3]A1(0H)2C1,  and  this  on  dilution  undergoes  complex 
ionisation  represented  by  the  formulae  (1)  10Al(OH)3,4A10Cl,A10jCl ; 
(2)  12A1(0H)3,5A10C1,A10|C1;  (3)  16A1(0H)8,7A10C1,A10|C1.  On 
the  other  hand,  no  complex  ionisation  of  the  form  A1(0H)4|A10 
has  been  observed  in  the  case  of  aluminium  hydroxide.  J.  F.  S. 

Germanium.  I.  Extraction  from  Germanium-bearing 
Zinc  Oxide.  Non-occurrence  in  Samarskite.  L.  M.  Dennis 
and  Jacob  Papish  (J.  Amer.  Chem.  Soc.,  1921,  43,  2131 — 2144). — 
A  method  of  extracting  germanium  residues  obtained  in  the 
smelting  of  certain  American  zinc  ores  has  been  investigated  and 
is  described.  The  residue  contains  zinc  oxide,  considerable  quanti¬ 
ties  of  lead,  arsenic,  and  cadmium,  and  small  quantities  of  indium, 
tin,  and  antimony,  in  addition  to  the  germanium.  A  kilogram  of 
the  crude  oxide  is  placed  in  a  5-litre  Pyrex  flask,  which  is  fitted 
with  a  two-holed  rubber  stopper  carrying  a  bent  glass  tube  for 
connexion  to  a  Liebig  condenser,  and  a  second  short  glass  tube 
for  introduction  of  the  acid.  The  condenser  leads  under  the 
surface  of  water  contained  in  a  4-litre  bottle  which  acts  as  receiver. 
Two  and  a  half  litres  of  hydrochloric  acid  (c?  1-18)  are  added  to 
the  ore  and  the  flask  is  heated  until  2  litres  of  distillate  have  been 
collected.  The  distillate  at  this  point  contains  all  the  germanium 
and  a  great  deal  of  the  arsenic  from  the  ore.  The  distillate  is 
poured  into  a  15 -litre  bottle  until  10  litres  have  been  accumulated, 
carefully  acidified  with  sulphuric  acid  until  it  is  6N  (this  must  be 
carefully  done  to  prevent  loss  of  germanium  chloride),  and  treated 
with  washed  hydrogen  sulphide.  The  precipitate  is  at  first  yellow, 
due  to  arsenic,  but  later  becomes  whiter,  due  to  the  germanium. 
When  precipitation  is  complete,  the  bottle  is  stoppered  and  kept 
for  twenty -four  hours.  The  solution  is  filtered  by  suction  and 
washed  with  3 A- sulphuric  acid  which  has  previously  been  saturated 
with  hydrogen  sulphide.  The  filtrate  is  kept  for  forty-eight  hours, 
when  usually  a  small  quantity  of  a  white  precipitate  (corresponding 
with  2  mg.  of  germanium)  separates,  the  majority  of  the  super¬ 
natant  liquid  is  siphoned  off,  and  the  small  amount  of  liquid  and 
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precipitate  worked  up  with  the  filtrate  from  the  next  lot  of  pre¬ 
cipitate.  At  this  point  two  different  methods  of  procedure  are 
possible. 

(1)  The  moist  sulphides  are  added  to  hot  50%  sodium  hydroxide 
until  a  small  quantity  remains  undissolved;  this  is  then  just  dis¬ 
solved  by  the  addition  of  a  little  more  sodium  hydroxide.  The 
solution  is  made  strongly  alkaline  by  the  addition  of  8  grams  of 
solid  sodium  hydroxide  and  placed  in  a  large  Pyrex  flask  fitted 
with  a  rubber  stopper  carrying  a  delivery  tube,  a  separating  funnel, 
and  a  glass  tube  reaching  almost  to  the  bottom  of  the  flask.  The 
flask  is  connected  to  a  condenser  and  receiver  as  before.  Washed 
chlorine  is  passed  in  to  oxidise  the  arsenic  to  the  quinquevalent 
condition.  When  the  solution  is  saturated  with  chlorine,  the  rate 
of  entry  of  the  chlorine  is  reduced  and  concentrated  hydrochloric 
acid  is  added  in  large  excess  from  the  funnel.  The  flask  is  heated 
until  half  the  liquid  has  distilled.  The  germanium  chloride  passes 
over  and  is  hydrolysed  by  the  water  in  the  receiver,  forming  white, 
hydrated  germanium  dioxide.  Should  oily  drops  form  in  the  re¬ 
ceiver,  more  water  is  added  to  reduce  the  acid  concentration  and 
so  allow  the  hydrolysis  to  proceed.  The  receiver  is  now  replaced 
by  a  second  one,  the  distilling  flask  is  filled  up  again  with  con¬ 
centrated  hydrochloric  acid,  and  the  distillation  continued  as  before. 
Most  of  the  germanium  chloride  passes  over  in  the  first  distillation, 
but  for  a  complete  separation  the  distillation  must  be  repeated 
several  times.  The  hydrated  oxide  is  filtered,  washed  first  with 
dilute  sulphuric  acid  and  then  with  water,  and  dried  at  110°.  It 
is  pure  white,  and  contains  traces  of  sodium,  calcium,  and  iron,  but 
no  arsenic.  The  filtrates  from  the  hydrated  oxide  are  treated  with 
hydrogen  sulphide  and  the  germanium  sulphide  is  recovered.  The 
impurities  mentioned  are  removed  by  dissolving  in  a  slight  excess 
of  sodium  hydroxide,  saturating  with  chlorine,  and  distilling  with 
hydrochloric  acid,  hydrolysing  the  distillate  as  before. 

(2)  This  process  is  generally  superior  to  the  former  in  its  greater 
economy  of  reagents.  The  wet  sulphides  are  washed  with  3 N- 
sulphuric  acid  until  free  from  chlorine  and  dried  at  110°.  They 
are  then  roasted  in  shallow  iron  dishes  at  temperatures  not  exceed¬ 
ing  500°.  This  removes  a  great  deal  of  the  arsenic.  The  roasted 
material  is  dissolved  in  sodium  hydroxide  (50%),  chlorinated,  and 
distilled  with  twice  its  weight-  of  concentrated  hydrochloric  acid. 
A  repetition  of  the  distillation  removes  the  last  trace  of  arsenic. 
Either  process  gives  a  very  pure  germanium  dioxide ;  the  yield  is 
better  by  the  first,  but  the  second  is  more  rapid  and  economical. 

Germanium  in  ores  is  estimated  by  grinding  20 — 100  grams  of  the 
finely  ground,  dried,  and  weighed  ore  into  a  paste  with  water  and 
pouring  into  a  solution  of  sodium  hydroxide  in  a  hard  flask,  the 
proportions  being  2  of  ore  :  1  sodium  hydroxide  :  5  of  water.  The 
flask  is  fitted  with  a  delivery  tube  for  leading  in  chlorine,  a  fraction¬ 
ating  column,  and  a  small  tap  funnel.  It  is  connected  with  a 
Liebig’s  condenser  which  leads  to  two  Erlenmeyer  flasks  in  series 
containing  water  to  the  depths  of  3  cm.  and  half  full  respectively. 
The  receivers  are  cooled  with  ice.  The  distilling  flask  is  surrounded 
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by  ice  and  the  contents  are  saturated  with  chlorine ;  the  solution 
is  then  neutralised  by  hydrochloric  acid  and  an  excess  equal  to 
twice  the  weight  of  the  ore  added.  The  ice  is  removed  and  a  slow 
distillation  in  chlorine  carried  out  until  one -half  the  liquid  in  the 
flask  has  passed  over.  An  equal  volume  of  hydrochloric  acid  is 
added  to  the  distilling  flask  and  the  distillation  continued  until  its 
volume  is  again  reduced  by  one-half.  This  is  then  repeated  once 
more.  The  receivers  are  disconnected,  acidified  with  sulphuric 
acid  to  make  the  solutions  6N,  saturated  with  hydrogen  sulphide, 
and  kept  for  twenty-four  hours.  In  a  successful  experiment  there 
will  be  no  germanium  in  the  second  flask.  The  precipitate  is 
brought  on  to  an  ashless  paper  and  washed  with  3JV-sulphuric  acid, 
saturated  with  hydrogen  sulphide  until  free  from  chloride,  then 
washed  with  alcohol  to  remove  the  acid,  and  dried.  The  bulk  of 
the  precipitate  is  placed  in  a  porcelain  crucible  and  dried,  moistened 
with  1  :  1  nitric  acid,  and  warmed  to  drive  off  all  the  liquid,  allowed 
to  cool,  treated  with  concentrated  nitric  acid,  dried,  and  ignited. 
The  filter-paper  is  incinerated  in  a  second  crucible,  treated  with 
concentrated  nitric  acid,  and  ignited.  The  filtrate  from  the  ger¬ 
manium  sulphide  is  kept  forty -eight  hours  and  the  small  precipitate 
formed  filtered  and  treated  as  above.  The  weight  of  the  germanium 
dioxide  in  the  crucibles  represents  the  germanium  in  the  ore.  Using 
this  method,  the  amount  of  germanium  in  the  material  used  for  the 
extraction  of  germanium  was  found  to  be  :  sample  I  0*247%, 
sample  II  0*19%.  Samarskite  has  been  analysed  by  this  method 
and  found  not  to  contain  germanium.  J.  F.  S. 

Crystalline  Structure  of  Iron  and  Steel.  Arne  Westgren 
and  Axel  E.  Lindh  (Z.  physikal.  Chem.,  1921,  98,  181 — 210). — 
Various  types  of  iron  and  steel  have  been  subjected  to  Rontgen  ray 
spectrographic  examination.  It  is  shown  that  the  results  of  Hull 
(Phys.  Review ,  1917,  9,  84,  10,  661),  that  pure  iron  at  ordinary 
temperatures  (a-iron)  possesses  a  space-centred  cubic  lattice,  is  in 
keeping  with  the  present  work.  At  800 — 836°,  that  is,  within  the 
so-called  p-iron  region,  the  atoms  are  grouped  in  exactly  the  same 
way  as  in  a-iron.  Since  in  the  authors5  opinion  allotropy  and 
polymorphy  are  synonymous,  p-iron  can  only  be  regarded  as  a 
particular  modification  of  a-iron.  In  austenite  and  in  pure  iron 
stable  at  1000°,  the  crystals  possess  a  face-centred  cubic  lattice. 
This  is  also  characteristic  of  y-iron,  and  thereby  a  fundamental 
difference  is  established  between  a-iron  and  y-iron.  In  martensite, 
the  iron  occurs  in  its  a-modification.  This  is  also  the  case  with 
high  speed  tool  steel  which  has  been  hardened  at  1275°.  Photo¬ 
micrographs  of  some  of  the  preparations  examined  are  included  in 
the  paper.  J.  F.  S. 

Alloys  of  Iron  and  Uranium.  E.  P.  Polushkin  ( Iron  and 
Steel  Inst.,  Carnegie  Schol.  Mem.,  1920,  10,  129 — 150;  cf.  Rev. 
Metal.,  1920, 17,  421). — Alloys  of  iron  with  uranium  are  pyrophoric, 
this  property  varying  directly  with  the  content  of  uranium.  Alloys 
containing  carbon  are  decomposed  by  water,  but  this  effect  is  not 
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exhibited  by  silicon,  except  when  present  in  very  large  amount,  or 
by  vanadium.  A  polished  sample  placed  on  the  emulsion  of  a 
photographic  plate  leaves  an  impression  which,  after  development 
by  the  usual  process,  represents  the  structure  of  the  specimen. 
Iron-uranium  alloys  contain  the  uranium  carbides  UC,  U2C3,  and 
U3C8,  the  compound  Fe3C,U2C3,  as  well  as  the  compounds  V2C, 
Fe6U,  and  FeSi.  Neither  uranium  nor  any  of  its  compounds  already 
mentioned  forms  solid  solutions  with  iron.  Vanadium  has  a  greater 
affinity  for  uranium  than  for  carbon.  Chemical  Abstracts. 

Equilibria  in  the  System  Fe-C-O :  the  Equilibrium 
Fe^-Martensite-Ferrous  Oxide-Gas.  W.  Reinders  and  P. 
van  Groningen  (Rec.  trav.  chim .,  1921,  40,  701 — 706). — A 
considerable  number  of  determinations  of  points  of  univariant 
equilibrium  for  this  system  have  been  carried  out.  The  conclusion 
is  drawn  that  the  transition  temperature  for  Fes  — ^  Fey  is  905° ; 
this  is  in  accord  with  previous  results  obtained  by  different  methods. 
By  extrapolation  of  the  graphic  results,  the  quintuple  point  of  the 
system  is  found  at  740°  and  2300  mm.  H.  J.  E. 

Researches  on  the  Metallic  Carbonyls.  Robert  Ltjdwig 
Mond  and  Albert  Edward  Wallis  (T.,  1922,  121,  29 — 32). 

The  Action  of  Nitric  Oxide  on  the  Metallic  Carbonyls. 

Robert  Ludwig  Mond  and  Albert  Edward  Wallis  (T.,  1922, 
121,  32—35). 

Expansion  of  Chromium  and  of  Nickel-Chromium  Alloys 
over  a  Wide  Range  of  Temperatures.  P.  Chevenard  (Compt. 
rend.,  1922, 174,  109 — 112). — Between  0°  and  100°  the  expansion  of 
chromium  is  exactly  reversible,  the  curve  showing  no  singular 
point.  The  true  coefficient  of  expansion,  which  is  6-8  X  10-6  at  0°, 
increases  rapidly  with  the  temperature,  but  the  curve  shows  a 
slight  concavity  towards  the  increasing  temperature. 

Nickel-chromium  alloys  containing  up  to  16%  of  chromium  and 
from  0-5  to  2*5%  of  manganese  were  examined  over  the  tempera¬ 
ture  range  0°  to  1000°.  The  addition  of  chromium  leads  to  a  very 
rapid  weakening  of  the  anomaly  of  dilatation  of  nickel,  and  when 
the  chromium  content  reaches  5%  the  anomaly  disappears.  The 
addition  of  chromium  to  nickel  affects  the  expansion  of  this  metal 
very  little  at  the  ordinary  temperature,  but  tends  to  increase  it  at 
higher  temperatures ;  this  effect  being  probably  due  to  the  presence 
of  the  compound  Ni2Cr3.  W.  G. 

Zirconium.  J.  W.  Marden  and  M.  N.  Rich  (Bur.  Mines  Bull., 
1921,  186,  146  pp. ;  cf.  A.,  1920,  ii,  547). — The  work  is  divided  into 
four  parts,  dealing  successively  with  an  historical  review  of  zir¬ 
conium  minerals,  the  salts  of  zirconium,  and  the  metal;  experi¬ 
mental  work  on  zirconium  ;  the  furnaces  used ;  and  a  bibliography 
of  zirconium  and  its  compounds.  Analytical  methods  are  given 
for  the  estimation  of  zirconium  in  ferrozirconium,  steel,  alloys 
such  as  nickel-zirconium,  and  a  method  of  separation  of  titanium, 
columbium,  tantalum,  and  zirconium.  The  physical  and  chemical 
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properties  of  amorphous  and  coherent  zirconium  are  described. 
The  cupferron  method  is  the  only  one  effecting  complete  separation 
of  zirconium  from  aluminium.  Chemical  Abstracts. 

Polymorphic  Transformations  of  Antimony  Trisulphide. 

Samuel  Wilsoh  and  C.  R.  McCrosky  (J.  Amer.  Chem.  Soc .,  1921, 
43,  2178 — 2179). — The  rate  of  transformation  of  the  red,  amorphous 
variety  of  antimony  trisulphide  into  the  black  variety  has  been 
determined  in  the  presence  of  N-,  IN-,  12A-hydrochloric  acid, 
7A-phosphoric  acid,  7 A- sulphuric  acid,  glacial  and  jV-acetic  acids, 
and  a  saturated  ethereal  solution  of  hydrochloric  acid.  Of  these  acid 
solutions,  only  the  aqueous  solution  of  hydrochloric  acid  gave  any 
appreciable  transformation  at  18 — 22°,  even  after  two  months. 
With  the  aqueous  hydrochloric  acid,  the  time  necessary  for  complete 
transformation  was  0*5  day,  1  day,  and  10*5  days  for  12 A,  IN, 
and  N,  respectively.  The  action  is  due  to  a  solution  of  the  red 
variety  and  a  reprecipitation  of  the  less  soluble  black  variety. 
The  effect  of  temperature  was  investigated  with  a  20%  aqueous 
hydrochloric  acid.  Complete  conversion  at  26*5°  required  forty- 
four  hours ;  at  30°,  twenty-nine  hours ;  35°,  sixteen  hours ;  40°,  nine 
hours;  68*5°,  sixty-two  minutes,  and  75°,  thirty-two  minutes.  A 
20%  solution  of  hydrobromic  acid  gave  no  change  after  twenty 
hours  at  75°.  J.  F.  S. 
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The  Ultimate  Composition  of  British  Coals.  Thomas 
James  Deakeley  [with  Feedeeick  William  Smith]  (T.,  1922, 
121,  221—238). 

Kasolite,  a  New  Radioactive  Mineral.  Alfeed  Schoep 
( Compt .  rend.,  1921,  173,  1476 — 1477). — This  occurs  together  with 
curite  (this  vol.,  ii,  77)  and  torbernite  at  Kasolo,  Katanga, 
Belgian  Congo.  It  forms  compact,  crystalline  aggregates,  with 
sometimes  tufts  and  radiating  groups  of  prismatic  crystals  on  the 
surface.  The  colour  is  ochre -yellow  to  brownish -yellow  and  the 
streak  ochre-yellow.  The  crystals  are  monoclinic,  with  the  optic 
axial  plane  perpendicular  to  the  plane  of  symmetry,  and  the  acute 
bisectrix  of  the  optic  axes  nearly  perpendicular  to  a  perfect  cleav¬ 
age.  d11 5*962,  H.  4 — 5.  Analysis  I  is  of  translucent  crystals 
showing  no  sign  of  alteration,  II  of  less  fresh  massive  material,  and 
III  of  clear  crystals  : 


SiOz. 

PbO. 

uo3. 

h2o. 

Fe203. 

CaO. 

MgO. 

co2. 

Total. 

I. 

9-42 

36-20 

49-28 

3-59 

0-41 

0-0G 

0-03 

0-85 

99-84 

II. 

9-14 

34-44 

49-00 

3-77 

0-58 

— 

— 

0-53 

— 

III. 

.9-00 

32*16 

[48-20JJ 

3-28 

0-40 

— 

— . 

- — 

— - 
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The  simplest  formula  corresponding  with  the  mean  of  these 
analyses  is  3Pb0,3U03,3Si02,4H20.  The  mineral  is  decomposed  by 
acids  with  the  separation  of  gelatinous  silica  and  of  lead  chloride 
or  sulphate.  Heated  in  the  reducing  flame  on  charcoal  it  fuses  to  a 
black  glass  with  beads  of  lead.  Its  radioactivity  is  less  than  that 
of  curite.  L.  J.  S. 

Melanovanadite,  a  New  Mineral  from  Peru.  Waldemar 
Lindgren  (Proc.  Nat .  Acad.  Sci.  U.S.A.,  1921,  7,  249 — 251). — 
This  occurs  as  bunches  of  black  needles  on  a  black  shale  from 
Minasragra,  Cerro  de  Pasco.  The  crystals  are  monoclinic  with  a 
perfect  cleavage  parallel  to  the  plane  of  symmetry.  The  streak  is 
dark  reddish-brown,  d15  3-477,  H.  2\.  Only  the  thinnest  splinters 
are  brown  and  translucent  under  the  microscope,  and  the  optical 
characters  are  masked  by  the  strong  absorption.  Analysis  by 
L.  F.  Hamilton  gives  the  formula  2Ca0,3V205,2V204. 

VA*  V204.  CaO.  MgO.  Al203,Fe203.  SiQ2.  Total. 

52*61  33*34  9*89  0*27  1*89  1*66  99*66 

Before  the  blowpipe  the  mineral  readily  fuses  to  a  brown  liquid. 
It  is  readily  soluble  in  acids,  giving  an  apple-green  solution,  and  in 
potassium  hydroxide  with  a  brown  colour.  L.  J.  S. 

Some  Natural  and  Synthetic  Melilites.  A.  F.  Bttddington 
( Amer .  J.  Sci.,  1922,  [v],  3,  35 — 87). — To  test  Schaller’s  hypothesis 
regarding  the  composition  of  the  melilite  group  of  minerals,  com¬ 
prising  akermanite,  gehlenite,  humboldtilite,  sarcolite,  fuggerite, 
and  other  varieties  (A.,  1916,  ii,  632)  more  than  one  hundred 
synthetic  crystalline  mixtures  of  2CaO,MgO,2SiOa  (akermanite), 
2Ca0,Al203,Si02  (gehlenite),  and  3R'0,lt2G3,3Si02  (R/=Ca  or  Na2, 
R=Fe  or  Al)  were  prepared  from  appropriate  glasses  at  tem¬ 
peratures  above  1000°.  The  quenching  method  was  used  (cf. 
Ferguson  and  Buddington,  A.,  1920,  ii,  621),  and  the  glasses  were 
crystallised  by  annealing  at  a  temperature  just  below  the  melting 
point  or  the  dissociation  point.  The  homogeneity,  optical  char¬ 
acters,  and  melting  points  were  determined,  and  the  synthetic 
materials  compared  with  the  natural  minerals.  The  gehlenite  of 
Velardena  consists  approximately  of  76%  of  gehlenite,  17%  of 
akermanite,  and  7%  of  ferric  and  ferrous  compounds,  and  agrees 
very  closely  with  artificial  gehlenite,  having  the  same  ratio  of 
akermanite  to  gehlenite,  but  free  from  iron  compounds.  Other 
natural  gehlenites  examined  confirm  the  opinion  that  the  artificial 
series  of  solid  solutions  of  2Ca0,Mg0,2Si02  and  2Ca0,Al203,Si02 
are  pure  synthetic  analogues  of  the  akermanite-gehlenite  series  of 
minerals.  Mixtures  of  akermanite  and  gehlenite  form  a  complete 
series  of  solid  solutions  with  3Ca0,Al203,3Si02  (grossularite)  plus 
10%  of  3Na20,Al203,3Si02,  except  for  a  trace  of  inhomogeneity  in 
some  preparations  high  in  akermanite.  These  mixtures  when 
crystallised  correspond  in  their  properties  with  the  humboldtilites, 
which  are  interpreted  as  isomorphous  mixtures  of  positive  uniaxial 
akermanite  and  a  negative,  uniaxial,  tetragonal,  moderately  bire- 
fringent  form  of  grossularite,  with  minor  amounts  of  gehlenite,  a 
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ferrous  compound,  and  3R'0,R203,3Si02  compounds.  The  com¬ 
positions  of  the  humboldtilites  lie  in  a  zone  which  exhibits  the 
lowrest  temperatures  of  complete  melting  for  the  components 
involved.  Artificial  crystalline  mixtures  containing  ferric  iron 
(3Ca0,Fe203,3Si02)  were  found  to  be  quite  different  from  the 
natural  melilites  of  similar  composition  rich  in  ferric  iron.  The 
latter  probably  were  formed  at  temperatures  lower  than  those  of  the 
present  experiments,  since  some  of  them  were  found  to  decompose 
or  invert  at  temperatures  as  low  as  850°.  A  new  specimen  of 
melilite  rich  in  ferric  iron,  from  Capo  di  Bove,  differs  in  composition 
from  any  hitherto  known.  It  contains  : 

Si02-  A12Os.  Fe203.  FeO.  MgO.  CaO.  Na20.  K20.  Total. 

40-03  5*06  7-76  0-4  9*43  32*17  2*S3  1*72  100*0 

The  crystals  have  a  tabular  or  pseudo-cubic  habit  and  are  intimately 
associated  with  nephelite  and  pyroxene.  E.  H.  R. 


ii.  156 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Analytical  Chemistry, 


The  Graphical  Representation  of  the  Composition  of 
Chemical  Compounds.  Julius  Hubscher  (Chem.  Ztg 1922,  46, 
19 — 20). — The  repeated  calculation  of  the  percentage  of  the  various 
constituents  of  chemical  compounds  in  mixtures  can  be  avoided 
by  calculating  once  and  for  all  the  percentage  of  the  required 
constituent  (for  example,  anhydrous  sodium  carbonate  in  the 
decahydrate)  and  dividing  a  vertical  line  in  these  proportions. 
A  square  is  then  described  with  this  line  as  its  right-hand  side 
and  the  points  marked  off  joined  to  the  left-hand  top  corner.  From 
this  co-ordinate  system  the  weight  of  any  constituent  corresponding 
with  a  given  weight  of  any  other  constituent  can  be  rapidly  read 
off  with  sufficient  accuracy  for  practical  purposes.  Should  the 
given  weights  not  lie  between  0  and  100  they  can  be  divided  by  a 
suitable  factor  and  the  corresponding  weight  read  off  the  diagram 
and  subsequently  multiplied  by  the  same  factor.  H.  C.  R. 

The  Sensitiveness  of  Coloured  Indicators  at  Temperatures 
above  the  Ordinary.  I.  M.  Kolthoff  ( Rec .  trav.  chim .,  1921, 
40,  775 — 785;  cf.  Sehoorl,  A.,  1907,  ii,  388). — Indicators  which  are 
themselves  weak  acids  are  almost  all  as  sensitive  to  hydrogen  ions 
at  higher  temperatures  as  at  ordinary  temperatures.  Those  which 
are  weak  bases  become  less  sensitive  to  hydrogen  ions,  but  retain 
the  same  sensitiveness  to  hydroxyl  ions.  Theoretical  deduction 
of  these  facts  is  given  in  addition  to  experimental  evidence.  The 
suggestion  is  made  that  the  results  obtained  may  be  of  service  in 
providing  a  colorimetric  method  of  studying  variations  in  dissocia- 
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tion  constant  and  of  hydrolysis  constant  with  change  of  temperature 
and  may  also  be  of  use  in  analytical  work.  H.  J.  E. 

Further  Elaboration  of  the  Indicator  Method  without 
Buffers.  L.  Michaelis  and  R.  Kruger  (Biochem.  Z .,  1921,  119, 
306 — 327). — The  salt  error  and  temperature  coefficient  of  m-nitro- 
phenol  have  been  determined,  and  a  new  one-colour  indicator,  2:5- 
dinitrophenol,  described.  A  theoretical  and  practical  treatment  of 
the  effect  on  the  PH  of  a  solution  of  the  addition  of  an  indicator 
is  given,  and  instructions  for  the  colorimetric  estimation  of  PK  in 
solutions  weak  in  buffers,  for  example,  sea  and  river  waters.  A 
discussion  of  the  theory  of  the  salt-error  and  of  the  activity  theory 
of  ions  is  also  given.  H.  K. 

A  Stable  Single  Buffer  Solution,  j?H  1  to  12.  S.  F.  Acres, 
R.  R.  Mellon,  Pauline  M.  Avery,  and  E.  A.  Slagle  ( J .  Infect. 
Dis.,  1921,  29,  7 — 10). — The  components  of  the  buffer  solution 
are  :  (1)  One  mol.  of  potassium  dihydrogen  phosphate,  with  dis¬ 
sociation  constant,  Ka  1*1  x  10-2;  (2)  0-625  mol.  of  sodium  formate, 
Aa2xl0“4;  (3)  0-375  mol.  of  sodium  acetate,  Aa2xl0-5;  (4)  the 
second  group  of  dipotassium  hydrogen  phosphate,  Ka  2  x  10-7 ; 
(5)  1  mol.  of  sodium  phenolsulphonate,  Ka  10-10  (approx.) ;  (6)0*005 
molar  thymol  to  saturation  (for  water,  0-08),  Ka  0-5  X  10“10  (approx.) ; 
(7)  the  third  group  of  phosphoric  acid,  Ka  10“12.  A  curve  is  given 
from  which  the  amounts  of  0-5  molar  hydrogen  chloride  or  sodium 
hydroxide  necessary  to  produce  a  given  may  be  directly  deter¬ 
mined.  Chemical  Abstracts. 


Colour  Standards  for  the  Colorimetric  Measurement  of 
Hydrogen-ion  Concentration.  Louis  J.  Gillespie  (J.  Bact ., 
1921,  6,  399 — 405). — The  recently  published  studies  of  Medalia 
are  in  disagreement  with  other  published  data  (cf.  ibid.,  1920,  5, 
441 — 468).  A  colorimeter  for  two-coloured  indicators  is  described 
for  the  measurement  of  the  hydrogen-ion  exponent  of  indicators. 
The  optical  assumptions  underlying  its  use  are  practically  the  same 

as  those  on  which  ordinary  colorimetry  are 
based.  The  instrument  is  used  as  follows. 
The  glass  vessels  A  and  C  are  fixed  in 
position,  and  B  can  be  moved  up  and 
down,  the  motion  being  measured  by  a 
pointer  (not  shown)  fixed  to  B  and  moving 
on  a  scale  divided  into  100  parts.  The 
pointer  moves  from  0  to  100  when  B  moves 
from  contact  with  C  to  contact  with  A .  The 


I  B 


acidified  indicator  solution  may  be  placed  in  B  and  the  alkaline 
indicator  solution  of  the  same  strength  in  C.  A  is  left  empty.  If  the 
scale  reads  70,  the  path  of  light  along  the  left  dotted  fine  passes 
through  the  alkaline  form  of  the  indicator  for  10%  of  its  path  and 
the  acid  form  for  30%.  The  light  along  the  right-hand  dotted  fine 
traverses  an  indicator  solution  in  tube  E ,  again  of  the  same  strength, 
and  over  a  path  equal  in  length  to  the  total  path  on  the  left.  The 
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solution,  the  pK  of  which  is  unknown,  is  placed  in  tube  E,  in  which 
titrations  may  be  made.  Chemical  Abstracts. 

A  New  Apparatus  for  Colorimetric  Estimations.  0. 

Mannebach  (Chem.  Ztg .,  1922,  46,  20). — The  apparatus  consists 
of  a  wooden  box  open  at  the  top  the  inside  of  which  is  painted 
black.  Into  this  fits  a  glass  vessel  filled  with  water.  The  bottom 
of  the  box  has  a  hole  cut  in  it  allowing  light  to  come  up  through 
the  glass  vessel,  and  below  is  a  rotating  frame  carrying  a  dead- 
white  porcelain  plate.  The  solutions  to  be  compared  are  placed  in 
glass  tubes  16  mm.  in  diameter  and  300  mm.  long,  which  are  placed 
in  the  glass  vessel  in  a  slanting  position.  The  apparatus  is  suitable 
for  the  colorimetric  estimation  of  carbon  in  iron.  H.  C.  R. 

A  Gas  Receiver  of  Convenient  and  Practical  Form  for 
Sampling  Expired  Air  for  Analysis.  Charles  Claude 
Guthrie  (J.  Biol.  Chem .,  1921,  48,  373 — 378). — Whilst  less  efficient 
than  the  mercury  receiver,  the  apparatus  described  has  the  advantage 
of  being  inexpensive.  Expired  air,  after  storage  in  it  for  some 
hours,  gave  results,  on  analysis,  with  an  error  of  about  1%  for 
carbon  dioxide  and  considerably  less  for  oxygen.  E.  S. 

Apparatus  for  Estimation  of  the  Gases  in  Blood  and  Other 
Solutions.  Donald  D.  Van  Slyke  (Proc.  Nat.  Acad.  8ci .,  1921, 
7,  229 — 231). — Essentially  a  much  simplified  form  of  the  apparatus 
described  in  A.,  1917,  ii,  422,  and  this  vol.,  ii,  78.  The  upper 
part  of  a  large  pipette  (for  instance,  50  c.c.)  ends  in  a  tap  funnel. 
The  stem  above  the  wide  portion  has  a  mark,  indicating  a  definite 
volume  a  from  there  to  the  tap  (for  instance,  2  c.c.),  and  below 
the  wide  portion  another  mark  indicating  a  volume  A  (for  instance, 
50  c.c.)  from  it  to  the  tap.  The  pipette  is  joined  below  to  a  tube 
of  800  mm.  connected  with  an  open  manometer  and  through  a 
tap,  with  a  mercury  reservoir.  A  definite  volume  of  solution  (for 
instance,  1  c.c.  of  blood)  is  sucked  in  through  the  tap  funnel  and 
then  the  necessary  reagent  (for  instance,  acid  for  a  carbonate 
solution),  making  a  total  solution  of  S  c.c.  (for  instance,  2*5  c.c.) 
and  the  mercury  is  allowed  to  fall  to  the  lower  mark.  The  lower 
tap  is  closed,  and  the  pipette  is  shaken  for  one  to  two  minutes  to 
establish  equilibrium.  Mercury  is  then  let  in  through  the  lower 
tap  until  the  gas  volume  is  a  c.c.  and  the  pressure  is  read  (m  mm.). 
The  zero  point  is  then  determined  by  expelling  the  gases  or  after 
absorbing  one  or  more  of  them  by  introducing  small,  measured 
volumes  of  gas-free  absorbent  solutions.  The  pressure  is  then 
lowered  until  the  space  above  the  solution  is  again  a  c.c.  and  read 
(n  mm.).  The  volume  at  N.T.P.  of  the  gas  given  off  is 
F=a(ra— ti)/760  .  {273/T+$a/(A  — $)}.  The  term  S<x/(A— S),  in 
which  a  is  the  volume  of  the  gas  dissolved  in  1  c.c.  of  the  solution  at 
N.T.P.  corrects  for  the  portion  of  the  gas  remaining  dissolved  when 
equilibrium  is  reached.  It  is  negligible  for  oxygen  and  nitrogen,  but 
not  for  carbon  dioxide.  The  solubility  of  the  latter  gas  also  imposes 
an  empirical  correction  for  reabsorption  of  the  gas  while  undergoing 
reduction  from  50 -S  to  a  c.c.  With  $=50  c.c.  a=  2  c.c.  the  factor 
is  1-020,  that  is  2%  of  the  carbon  dioxide  is  reabsorbed.  G.  B. 
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The  Use  of  Mercuric  Nitrate  instead  of  Silver  Nitrate  in 
the  Estimation  of  the  Halogens.  I.  M.  Kolthoff  and  Ada 
Bak  (Chem.  WeeJcblad,  1922,  19,  14 — 16). — The  method  proposed 
by  VotoSek  (A.,  1918,  ii,  238,  272,  330),  in  which  mercuric  nitrate 
is  used  with  sodium  nitroprusside  as  indicator,  gives  very  accurate 
results  for  chlorides  (and  for  bromides,  cyanides,  and  thiocyanates) 
if  a  correction  is  applied  for  the  excess  of  mercuric  salt  necessary 
to  produce  a  precipitate  under  given  conditions  of  composition 
and  volume  of  solution.  Tables  of  corrections  are  given.  Neither 
dilute  acids  nor  the  common  metals  (except  copper,  cobalt,  nickel, 
and  cadmium)  interfere.  The  method  estimates  accurately  chlorides 
in  conductivity  water,  and  gives  good  results  for  as  little  as  9  mg. 
of  chlorine  per  litre;  it  is  suitable  for  the  estimation  of  chlorides 
in  urine.  S.  I.  L. 

Use  of  Perchloric  Acid  as  an  Aid  to  Digestion  in  the 
Kjeldahl  Nitrogen  Estimation.  Brainerd  Mears  and 
Robert  E.  Hijssey  (J.  Ind.  Eng .  Chem .,  1921,  13,  1054 — 1056). — 
In  the  estimation  of  nitrogen  in  such  substances  as  milk,  urine, 
casein,  gelatin,  dried  blood,  etc.,  by  the  Kjeldahl  method,  the  time 
required  for  the  digestion  with  sulphuric  acid  is  reduced  to  about 
twenty  minutes  if  perchloric  acid  is  added  to  the  mixture.  For 
each  gram  of  sample,  25  c.c.  of  sulphuric  acid,  1  gram  of  copper 
sulphate,  and  2  c.c.  of  60%  perchloric  acid  should  be  used,  but 
the  presence  of  an  excess  of  perchloric  acid  causes  loss  of  nitrogen. 

W.  P.  S. 

Micro-Kipp  Apparatus  for  the  Preparation  of  Air-free 
Carbon  Dioxide  for  Use  in  the  Micro-estimation  of  Nitrogen 
by  PregTs  Method.  A.  Schoeller  (Z.  angew.  Chem .,  1921, 
34,  586). — The  apparatus  consists  of  two  small  cylindrical  bulbs, 
one  above  the  other;  the  upper  one  contains  fused  potassium- 
sodium  carbonate  and  is  provided  with  a  tapped  delivery  tube, 
whilst  a  side  tube  on  the  lower  bulb  connects  with  an  upper  acid 
reservoir.  The  apparatus  is  made  all  in  one  piece.  W.  P.  S. 

Estimation  of  Very  Small  Quantities  of  Arsenic  in  Silicate 
Rocks.  0.  Hackl  (Chem.  Ztg.>  1921,  45,  1169). — Ten  grams  of 
the  finely-powdered  sample  are  heated  at  250°  in  a  tube  through 
which  a  current  of  dry  carbon  dioxide  saturated  with  bromine 
vapour  is  passed;  the  outlet  end  of  the  tube  is  connected  with  a 
receiver  containing  10  c.c.  of  dilute  nitric  acid  and  the  receiver 
may  be  connected  with  a  vessel  containing  sodium  hydroxide 
solution  to  absorb  the  excess  of  bromine.  The  contents  of  the 
receiver  are  subsequently  evaporated  with  the  addition  of  a  small 
quantity  of  sulphuric  acid,  the  residue  is  dissolved  in  water,  and 
the  arsenic  in  this  solution  estimated  by  the  Gutzeit  method. 

W.  P.  S. 

Method  for  Direct  Estimation  of  Carbon  Dioxide  and 
Oxygen  in  the  Berthelot  Bomb  and  its  Importance  for  the 
Metabolic  Balance  of  Herbivora.  W.  Klein  and  Maria 
Steuber  (Biochem.  Z.}  1921,  120,  81— 89).— An  extension  of  the 
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work  of  Zuntz  and  co-workers  on  the  use  of  the  Berthelot  bomb 
calorimeter  for  the  analysis  of  organic  substances,  the  main  feature 
now  introduced  being  the  determination  of  the  oxygen  used,  by 
weighing.  It  may  prove  useful  for  the  analysis  of  the  metabolic 
excreta  of  herbivora.  H.  K. 

Micro-elementary  Analysis  by  Pregl’s  Method.  A. 

Schoeller  (Z.  angew .  Chem .,  1921,  34,  581 — 583). — A  short  review 
of  the  method,  with  a  detailed  description  of  the  apparatus  used. 

W.  P.  S. 

Simplified  Construction  of  the  Metal  Parts  of  the  Apparatus 
used  in  PregPs  Micro-analytical  Method.  A.  Schoeller 
(Z.  angew .  CTiem 1921,  34,  587). — Convenient  methods  of  attaching 
the  heating  apparatus  for  the  lead  peroxide,  the  micro-burner,  the 
drying  chamber,  etc.,  to  the  stand  are  described,  the  parts  being 
provided  with  brass  rods  which  fit  into  a  boss  on  the  stand. 

W.  P.  S. 

Solid  Sodium  Hydroxide  as  an  Absorbent  for  Carbon 
Dioxide  in  Steel  Analysis.  G.  L.  Kelley  and  E.  W.  Evers 
(J.  Ind.  Eng.  Chem.,  1921, 13,  1052). — Powdered  sodium  hydroxide, 
which  will  pass  through  a  5-mesh  sieve  but  be  retained  on  a  20-mesh 
sieve  yields  satisfactory  results  when  used  to  absorb  carbon  dioxide 
in  the  estimation  of  carbon.  W.  P.  S. 

The  Separation  of  Silver  from  Mercurous  Salts.  I.  M. 

Kolthoff  ( Pharm .  Weekblad ,  1921,  58,  1680 — 1683). — The  treat¬ 
ment  of  the  mixed  chlorides  precipitated  in  Group  I  with  ammonia 
will  not  separate  small  quantities  of  silver  from  mercurous  chloride. 
A  better  method  is  to  treat  the  mixed  chlorides,  after  exhaustive 
washing  with  boiling  water  to  remove  lead,  with  2%  potassium 
cyanide  solution.  Silver  and  mercuric  cyanides  dissolve  in  the 
reagent,  whilst  black  metallic  mercury  is  precipitated.  After 
filtering,  silver  is  again  precipitated  by  means  of  hydrochloric 
acid;  mercuric  chloride  remains  in  solution,  and  may  be  detected, 
after  filtering,  by  means  of  sodium  sulphide.  The  test  detects 
0-05  mg.  of  silver  in  presence  of  50  mg.  of  mercurous  mercury, 
and  will  also  detect  0*5  part  of  mercury  in  presence  of  100  parts 
of  silver.  S.  I.  L. 

The  Titration  of  Zinc,  E.  Monasch  (Pharm.  Weekblad ,  1921, 
58,  1652 — 1656). — The  thiocyanate  method  of  Kolthoff  and  van 
Dijk  (ibid.,  538)  has  been  applied  to  the  estimation  of  zinc  in  alloys. 
The  potassium  mercuric  thiocyanate  solution  is  prepared  by  dis¬ 
solving  23-7  grams  of  mercuric  thiocyanate  in  a  concentrated 
aqueous  solution  of  14-4  grams  of  potassium  thiocyanate,  and  is 
stable  for  many  months.  Compounds  of  all  the  common  metals 
interfere,  but  ferric  and  aluminium  salts  do  not  affect  the  reaction. 
Since  the  author  uses  aluminium  in  the  separation  of  zinc  from 
alloys,  the  method  is  suitable  for  the  estimations,  but  iron  salts 
must  first  be  oxidised  by  means  of  peroxide.  S.  I.  L. 
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Estimation  of  Minute  Amounts  of  Lead  in  Water,  with 
Notes  on  certain  Causes  of  Error.  D.  Avery,  A.  J.  Heming¬ 
way,  V.  G.  Anderson,  and  T.  A.  Read  ( Proc .  Austral.  Inst.  Min. 
Met.,  1921,  173 — 199). — By  the  following  method  it  is  possible  to 
detect  and  estimate  with  considerable  accuracy  1  part  of  lead  in 
100,000,000  parts  of  water.  A  known  volume  of  the  water  is 
filtered,  and  2*5  to  5  litres  of  the  filtrate  are  evaporated  to  about 
100  c.c.,  just  neutralised  with  hydrochloric  acid,  and  2  c.c.  excess 
of  acid  are  added,  the  liquid  is  filtered  and  the  filtrate  cooled 
and  made  up  to  250  c.c.  Hydrogen  sulphide  is  passed  into  the 
solution  for  one  hour  and,  after  remaining  over-night,  the  pre¬ 
cipitate,  which  is  usually  barely  visible,  is  collected  and  washed 
with  cold  water  containing  hydrogen  sulphide  in  solution.  Two 
portions  of  2  c.c.  of  hot  nitric  acid  ( d  T2)  are  then  successively 
poured  over  the  filter  to  dissolve  the  sulphides,  and  the  filter  is 
washed  with  hot  water.  The  filtrate  is  evaporated  with  1  c.c.  of 
sulphuric  acid  until  the  latter  fumes  strongly,  and  the  liquid, 
after  cooling,  is  treated  with  20  c.c.  of  cold  water  and  10  c.c.  of 
absolute  alcohol,  and  the  mixture  set  aside  over-night.  The 
precipitated  lead  sulphate  is  collected  and  washed  with  a  mixture 
of  65  vols.  of  water,  32  vols.  of  absolute  alcohol,  and  3  vols.  of 
sulphuric  acid.  It  is  dissolved  off  the  paper  by  dropping  succes¬ 
sively  two  portions  of  5  c.c.  of  hot  33%  ammonium  acetate  solution 
round  the  edges  and  then  washing  the  paper  thoroughly  with  hot 
water.  The  solution  is  transferred  to  a  50  c.c.  Nessler  tube  and 
treated  with  1  c.c.  of  10%  potassium  cyanide  solution,  1  c.c.  of 
ammonia  solution,  and  six  drops  of  freshly-prepared  ammonium 
sulphide  solution.  Into  the  standard  tube  are  placed  the  same 
reagents  in  the  same  quantities ;  the  liquid,  which  must  be  absolutely 
colourless,  is  diluted  to  45  c.c.,  and  a  standard  solution  of  lead 
acetate  (1  c.c.— 0*00001  gram  of  lead)  is  added  until  the  tint  matches 
that  of  the  assay.  If  more  than  8  c.c.  of  the  standard  are  required, 
a  proportionately  smaller  quantity  of  the  sample  should  be  used. 
To  estimate  the  lead  in  the  sediment,  it  is  evaporated  to  dryness 
with  hydrochloric  acid,  the  residue  is  taken  up  with  2  c.c.  of  the 
same  acid,  the  solution  filtered,  and  the  assay  finished  in  a  similar 
way  to  that  of  the  water. 

The  estimation  of  lead  in  urine  is  carried  out  by  evaporating 
1  litre  of  the  sample  with  50  c.c.  of  nitric  acid  to  dryness,  first  on 
a  water- bath,  then  on  the  hot-plate.  The  dish  is  then  placed  in  a 
cool,  electrically  heated  muffle  and  gradually  heated  to  450 — 500° 
to  destroy  organic  matter  and  nitrates.  The  residue  is  dissolved 
in  water,  the  liquid  just  neutralised  with  hydrochloric  acid,  2  c.c. 
more  acid  are  added,  and  the  solution  is  filtered.  The  filtrate  is 
treated  for  lead  as  described  above. 

All  the  materials  used  in  the  above  work  should  be  redistilled 
from  lead-free  glass  apparatus,  the  ammonium  acetate  should  be 
made  by  neutralising  freshly  distilled  ammonia  with  acetic  acid, 
and  the  ammonium  sulphide  must  be  made  immediately  before 
use.  All  filter-papers  before  use  must  be  washed  with  hot  dilute 
hydrochloric  acid,  hot  ammonium  acetate  solution,  and  hot  water 
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successively  to  remove  the  minute  amounts  of  lead  introduced  by 
the  acid  washing  process  of  rendering  them  ashless.  A  blank  test 
must  be  made,  using  the  same  quantity  of  redistilled  water  as 
that  used  for  the  assay  and  putting  it  through  the  whole  of  the 
operations.  A.  R.  P. 

New  Method  for  the  Volumetric  Estimation  of  Copper. 

S.  Mnsrovici  and  Al.  Ionesctt  [Bui,  Soc.  Chim .  Romania ,  1921,  3, 
89 — 93). — The  salt  CuS04,4NH3  is  quite  stable  at  the  ordinary  tem¬ 
perature,  and  is  quantitatively  precipitated  from  aqueous  solution 
by  addition  of  eight  volumes  of  98%  alcohol.  The  precipitate, 
after  thorough  washing  with  alcohol,  is  redissolved  in  water,  and 
titrated  with  N J10- sulphuric  or  oxalic  acid,  with  methyl-red  as 
indicator.  J.  K. 

Rapid  Estimation  of  Mercury  in  Ores.  Alfred  Heinzel- 
mann  ( Ohem .  Ztg .,  1921,  45,  1226—1227). — The  author  has  made 
comparative  tests  on  the  estimation  of  mercury  in  ores,  using  a 
modification  of  Whitton’s  method  ( U.S .  Bureau  of  Mines ,  Bull .  78, 
1918)  which  consists  in  heating  the  ore  with  a  mixture  of  3  grams 
of  fine  iron  filings  and  3  grams  of  good  lime  and  collecting  the 
mercury  on  a  cooled  silver  plate  previously  weighed,  and  his  own 
method  (A.,  1921,  ii,  521)  and  finds  that  both  methods  give  equally 
satisfactory  results.  [Cf.  J.  Soc.  Chem.  Ind.,  1922,  61a.] 

A.  R.  P. 

The  Analysis  of  Aluminium  Alloys.  H.  Mende  {Chem. 
Ztg.,  1922,  46,  49 — 50). — One  gram  of  the  alloy  is  heated  with  5  c.c. 
of  water  and  12  c.c.  of  strong  potassium  hydroxide  solution  (the 
latter  added  gradually)  on  a  water-bath  until  nothing  further 
dissolves.  The  liquid  is  diluted  with  water,  the  clear  liquor  decanted 
through  a  small  filter-paper,  and  the  precipitate  washed  by  decanta¬ 
tion,  first  with  dilute  potassium  hydroxide  solution,  then  with  hot 
water.  The  filter-paper  is  burnt  in  a  platinum  spiral,  the  ash 
added  to  the  metallic  residue  in  the  beaker,  and  the  whole  dissolved 
in  5  c.c.  of  strong  nitric  acid  and  15  c.c.  of  water;  75  c.c  of  water 
are  added,  the  liquid  is  boiled  and  the  precipitate  collected,  washed, 
ignited,  and  weighed  as  tin  dioxide.  It  should  be  tested  for  traces 
of  silica.  The  filtrate  is  evaporated  with  5  c.c.  of  sulphuric  acid 
until  the  latter  fumes  strongly,  the  mass  is  treated  with  150  c.c. 
of  water,  and  the  precipitated  lead  sulphate  estimated  in  the  usual 
way.  The  filtrate  is  electrolysed  with  a  current  of  0*5  ampere 
at  2*0 — 2*2  volts  for  one  and  a  half  hours  at  75°,  using  a  spiral 
anode  and  a  gauze  cathode.  The  gain  in  weight  of  the  latter 
represents  copper.  The  solution  is  neutralised  with  sodium  hydr¬ 
oxide  after  adding  any  zinc  found  by  treating  the  potassium 
hydroxide  solution  of  the  alloy  with  sodium  sulphide,  and  50  c.c. 
of  a  50%  solution  of  sodium  hydroxide  are  added  in  excess.  The 
solution  is  again  electrolysed,  using  the  same  anode  and  cathode 
(the  latter  being  coppered  or  silvered)  for  two  to  three  hours  at  70°, 
using  a  current  of  1 — 1*5  amperes  at  4  volts.  The  gain  in  weight 
of  the  cathode  represents  zinc.  Silicon  is  estimated  in  a  separate 
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trial  in  which  3  grams  of  the  alloy  are  evaporated  with  50  c.c.  of 
a  mixture  of  2  parts  of  sulphuric  acid,  3  parts  of  hydrochloric  acid, 
1  part  of  nitric  acid,  and  4  parts  of  water.  After  the  metal  has 
dissolved,  the  solution  is  evaporated  with  30  c.c.  of  strong  sulphuric 
acid  until  the  latter  fumes  strongly,  the  liquid  is  treated  with 
300  c.c.  of  water,  and  the  silica,  which  separates  in  an  easily  filter¬ 
able,  flocculent  form,  is  collected,  washed,  ignited,  and  weighed 
as  usual.  Iron  is  determined  by  treating  3  grams  of  the  alloy  in 
potassium  hydroxide  solution,  collecting  the  insoluble  residue,  and 
dissolving  it,  after  thorough  washing,  in  nitric  acid.  The  solution 
is  evaporated  to  dryness,  the  nitric  acid  destroyed  by  evaporation 
with  hydrochloric  acid,  the  copper  and  heavy  metals  are  removed 
by  hydrogen  sulphide,  the  iron  is  precipitated  from  the  oxidised 
solution  by  ammonia,  redissolved  in  acid,  reprecipitated  as  before, 
and  the  final  precipitate  either  weighed  as  Fe203  after  ignition, 
or  dissolved  in  sulphuric  acid,  reduced,  and  titrated  in  the  usual 
way. 

For  the  estimation  of  traces  of  iron  in  pure  aluminium,  3  grams 
of  the  metal  are  heated  with  50  c.c.  of  strong  potassium  hydroxide 
solution,  200  c.c.  of  50%  sulphuric  acid  are  added,  the  solution 
is  heated  until  everything  has  dissolved,  then  quickly  cooled,  and 
titrated  with  A/l  0-potassium  permanganate.  Copper  and  silicon 
are  estimated  as  described  above  for  alloys.  A.  R.  P. 

Germanium.  II.  Identification  of  Germanium  by  its 
Visible  Arc  Spectrum.  Jacob  Papish  ( Chem .  News,  1922, 
124,  3). — Photographs  of  the  arc  spectrum  of  germanium  were 
obtained  by  means  of  a  Hilger  constant  deviation  spectrograph 
fitted  with  a  flint  glass  prism  (nD= 1-7537),  the  arc  being  made 
between  carbon  electrodes,  the  lower  positive  one  carrying  the 
material  to  be  tested.  Under  these  conditions,  the  little-known 
germanium  line  in  the  blue,  A  4686,  is  very  sharp  and  intense, 
and  very  suitable  for  the  identification  of  the  metal.  The  line 
overlaps  the  prominent  zirconium  line  of  wave-length  4688. 

G.  F.  M. 

The  Carrying  Down  of  Calcium  Oxide  by  Precipitates  of 
Ferric  Oxide.  A.  Charriotj  ( Gompt .  rend.,  1921,  173,  1360 — 
1362 ;  cf .  Toporescu,  A.,  1920,  ii,  450). — In  order  to  get  the  minimum 
co -precipitation  of  calcium  hydroxide  with  ferric  hydroxide,  the 
concentration  of  the  calcium  salt  should  be  as  small  as  possible  and 
the  minimum  amount  of  ammonium  hydroxide  requisite  for  the 
precipitation  of  the  ferric  hydroxide  should  be  used.  W.  G. 

Estimation  of  Nickel  in  Steels.  H.  Rubricius  (Chem.  Ztg 
1922,  46,  26). — From  2  to  5  grams  of  the  borings  are  dissolved 
in  40 — 80  c.c.  of  nitric  acid  (d  1*2),  and  the  solution  is  cooled  and 
treated  with  250  c.c.  of  ammonia  (d  0*91).  It  is  transferred  to  a 
graduated  flask  and  diluted  to  500  c.c.  of  which  250  c.c.  are  filtered 
through  a  dry  paper,  diluted  to  500  c.c.,  and  the  solution,  heated 
at  40°,  is  treated  with  20 — 30  c.c.  of  a  1%  alcoholic  solution  of 
dimethylgly oxime.  After  half  an  hour  the  precipitate  is  filtered 
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on  a  15  cm.  paper,  washed  with  hot  water,  dried,  and  ignited  to 
nickelous  oxide  in  a  platinum  crucible  and  weighed.  0*7858  x 
NiO=Ni.  A.  P.  P. 

Estimation  of  Chromium  in  Ferrochromium  by  Electro¬ 
metric  Titration.  G.  L.  Kelley  and  J.  A.  Wiley  (J.  Ind.  Eng. 
Chem.,  1921,  13,  1053 — 1054). — Twenty  grams  of  sodium  carbonate 
are  fused  in  a  nickel  crucible  and  then  cooled,  the  crucible  being 
rotated  during  the  cooling  so  that  the  carbonate  forms  a  lining. 
A  mixture  of  16  grams  of  sodium  peroxide  and  1  gram  of  the  sample 
is  then  fused  for  three  minutes  in  this  crucible,  the  heat  being  so 
regulated  that  the  sodium  carbonate  lining  is  not  fused ;  when 
cold,  the  contents  of  the  crucible  are  dissolved  in  300  c.c.  of  water, 
the  solution  is  boiled  for  thirty  minutes,  cooled,  80  c.c.  of  sulphuric 
acid  ( d  1*58)  are  added,  the  solution  is  boiled  for  a  further  five 
minutes,  cooled,  filtered,  and  the  filtrate  diluted  to  1  litre.  One 
hundred  c.c.  of  this  solution  are  treated  with  25  c.c.  of  sulphuric 
acid  and  titrated  with  ferrous  ammonium  sulphate  solution,  using 
the  apparatus  described  previously  by  the  authors  and  Adams 
(A.,  1917,  ii,  512).  W.  P.  S. 

Tungsten.  Herbert  Lavers  (Proc.  Austral.  Inst. Min.  Met.,  1921, 
101 — 152). — The  paper  contains  a  short  description  of  the  chemistry 
and  metallurgy  of  tungsten  together  with  a  summary  of  the  various 
processes  that  have  been  described  for  the  estimation  of  tungsten 
in  low  grade  ores.  A  volumetric  method  is  recommended  in 
which  the  tungsten  is  precipitated  with  cinchonine  hydrochloride 
from  acid  solutions,  and  the  precipitate  dissolved  in  ammonium 
acetate,  an  excess  of  lead  acetate  added,  and  the  excess  determined 
by  titration  with  ammonium  molybdate.  [Cf.  J .  Soc.  Chem.  Ind., 
1922,  Feb.]  A.  P.  P. 

Estimation  of  Thorium  in  Monazite  Sand  by  an  Emanation 
Method.  Homer  H.  Helmick  (J.  Amer.  Chem.  Soc.,  1921,  43, 
2003 — 2014). — A  method  of  estimating  thorium  in  monazite  sand 
is  described.  The  sample  is  sieved  through  a  40  per  cm.  mesh 
and  dried  at  115 — 120°.  Two  grams  are  well  mixed  with  5  grams 
of  potassium  hydrogen  fluoride  and  5  grams  of  anhydrous,  recently 
fused,  metaphosphoric  acid,  and  slowly  brought  to  the  highest 
temperature  obtainable  with  a  Meker  burner  in  a  35  c.c.  platinum 
crucible.  A  further  5  grams  of  metaphosphoric  acid  are  slowly 
added  during  the  heating ;  when  the  mass  is  clear,  it  is  allowed  to 
cool.  After  cooling,  20  c.c.  of  80%  orthophosphoric  acid  are 
added,  and  the  crucible  is  heated  in  an  air-bath  at  250 — 255° 
for  three  hours,  the  solution  being  automatically  stirred  with 
a  platinum  wire ;  in  this  way  a  viscous  solution  is  obtained.  A 
small  vessel  made  of  glass  and  fitted  with  a  ground  stopper  and 
inlet  and  outlet  tubes  is  suspended  in  a  vessel  of  concentrated 
sulphuric  acid  at  190 — 200°  and  the  liquid  from  the  crucible  poured 
in.  The  solution  vessel  is  removed  from  the  acid,  allowed  to  cool, 
and  the  remaining  contents  of  the  crucible  are  washed  in  with  two 
quantities  of  20  c.c.  of  water,  the  total  volume  made  up  to  75  c.c., 
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and  the  vessel  closed  in  an  air-tight  manner.  The  electroscope 
measurements  are  made,  (i)  with  a  blank,  prepared  in  exactly 
the  same  way  as  the  sample  except  that  the  monazite  is  omitted, 
(ii)  with  a  standard  solution  containing  a  known  amount  of  thorium, 
and  (iii)  with  the  sample  solution.  The  percentage  of  thorium 
is  calculated  by  means  of  the  expression  X—ATs(Tb—Tu)jTs(Th-—T6) 
in  which  X  is  the  percentage  of  thorium  in  the  sample,  A  the 
percentage  in  the  standard,  Ts  the  time  of  discharge  of  the  electro¬ 
scope  by  the  standard,  Th  by  the  blank,  and  Tu  by  the  sample 
under  investigation.  The  main  sources  of  error  of  Cartledge’s 
emanation  method  (A.,  1919,  ii,  120)  were  adsorption  of  thorium 
X  by  suspended  matter  in  final  solutions,  by  filters,  and  by  the  walls 
of  the  vessels  used.  These  errors  are  avoided  in  the  present 
method  by  producing  a  complete  solution  of  the  sand  without 
filtration  and  in  a  single  vessel.  Other  improvements  made  use 
of  are  a  highly  efficient  form  of  vessel  to  contain  the  solution 
during  de -emanation ;  the  use  of  an  automatic  regulator  to  main¬ 
tain  constant  pressure  in  the  ionisation  chamber  during  measure¬ 
ments  ;  maintenance  of  optimum  pressure  gradient  along  the  air 
current  line  through  the  measuring  apparatus,  thus  assuring  a 
minimum  error  on  account  of  pressure  variations,  and  maximum 
speed  of  measurement ;  protection  of  the  insulation  of  the  electro¬ 
scope  by  means  of  a  current  of  dry  air.  Analyses  by  this  method 
gave  results  agreeing  very  well  with  results  obtained  by  gravi¬ 
metric  methods,  and  required  much  less  time  for  each  determination. 

J.  F.  S. 

Detection  of  Bismuth  in  Urine.  Pierre  Aubry  (J.  Pharm. 
Chim .,  1922,  [vii],  25,  15 — 18). — Following  the  administration  of 
bismuth  salts  the  metal  is  at  least  to  some  extent  eliminated  in 
the  urine.  In  certain  cases,  it  manifested  its  presence  as  a  black 
precipitate  of  bismuth  sulphide,  but  in  other  cases  no  precipitation 
occurred,  and  the  metal  was  detected  by  evaporating  to  dryness, 
calcining  the  residue,  dissolving  the  ash  in  hot  dilute  nitric  acid, 
and  adding  a  reagent  containing  1%  of  quinine  sulphate  and  2% 
of  potassium  iodide  dissolved  in  slightly  acidified  water,  which 
produces  an  orange-red  coloration  or  precipitate,  according  to  the 
amount  of  bismuth  present.  This  reagent  is  sufficiently  sensitive 
to  detect  1  part  of  Bi203  in  600000  parts  of  water.  G.  F.  M. 

Estimation  of  Alcohols  by  Acetylation.  H.  Wolff  ( Chem . 
Umschau ,  1922,  29,  2 — 3). — The  acetylation  is  carried  out  by 
weighing  out  0*5  gram  of  the  sample  in  a  test-tube  0*6 — 0*8  cm. 
wide  and  10  cm.  Jong.  One  c.c.  of  acetic  anhydride  is  added  and 
the  tube  sealed,,  the  lower  end  being  kept  in  cold  water  the  while. 
The  tube  is  heated  for  one  hour  in  a  boiling  water-bath,  removed, 
and  allowed  to  cool.  It  is  then  placed  in  a  well-stoppered,  thick- 
walled  flask,  and  broken  by  vigorous  shaking.  The  stopper  is 
bound  on  and  the  flask  heated  at  about  50°  for  half  an  hour  on 
the  water-bath  with  constant  shaking,  cooled,  and  neutralised  to 
phenolphthalein.  Twenty -five  c.c.  of  N 12-  alcoholic  jDotash  are 
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added  and  enough  alcohol  to  make  a  clear  solution.  The  flask 
is  either  left  over-night  or  warmed  for  a  quarter  to  half  an  hour 
at  50 — 60°,  cooled,  and  titrated  back  with  A /2-acid.  The  results 
obtained  are  within  less  than  1%  of  the  theoretical.  Solvents 
such  as  light  petroleum  or  benzene  have  no  effect  on  the  result. 
If  esters  are  present,  their  saponification  value  must  be  allowed 
for.  H.  C.  R. 

New  Methods  of  Blood  Sugar  Estimation.  Estimation 
of  the  True  Sugar  Content  of  Urine.  D.  G.  Cohen-Tervaert 
(Nederl.  Tijdschr.  v.  Geneesk .,  1921,  65,  ii,  857—864,  3065—3069).— 
I.  The  methods  of  Schaffer  and  Hartmann  (A.,  1921,  ii,  417), 
Folin  and  Wu  (A.,  1919,  ii,  308),  and  of  Ponder  and  Howie  (A., 
1921,  ii,  417)  deserve  full  recommendation.  The  first-named  has 
been  worked  out  for  0T — 0*2  c.c.  of  blood. 

II.  Sumner’s  method  (A.,  1921,  ii,  564)  has  been  compared  with 
a  fermentation  method  due  to  Nagasaki  (Nederl.  Tijdschr .  v . 
Geneesk .,  1915,  ii,  1478)  and  found  to  be  very  accurate.  A  few 
small  modifications  were  introduced.  G.  B. 

A  Source  of  Error  in  Testing  Urine  for  Dextrose  with 
o- Nitrophenylpropiolic  Acid.  Georges  Rodillon  ( J .  Pharm. 
Chim 1922,  25,  56 — 57). — Dextrose  is  not  the  only  reducing  agent 
likely  to  be  found  in  urine  which  will  reduce  o-nitrophenylpropiolic 
acid  to  indigotin.  The  presence  of  hydrogen  sulphide  will  both 
show  this  reaction  and  give  a  positive  result  in  the  sodium  nitro- 
prusside  reaction  for  acetone.  It  does  not  reduce  Fehling’s  solution. 
If  the  tests  are  carried  out  after  clarifying  the  sample  with  lead 
acetate,  these  misleading  results  are  avoided.  H.  C.  R. 

The  Identification  of  Lasvulose  in  Presence  of  Aldoses. 

I.  M.  Kolthoff  ( Chem .  Weekblad ,  1922,  19,  1 — 2). — To  2  c.c.  of 
the  1%  sugar  solution  are  added  in  succession  4  c.c.  of  N/  10-iodine 
solution  and  5  c.c.  of  2 A- sodium  hydroxide.  This  order  of  addition 
must  not  be  reversed.  The  mixture  after  shaking  is  left  for  one 
to  one  and  a  half  hours  and  the  excess  of  iodine  removed  by 
addition  of  a  few  drops  of  A- thiosulphate.  Two  c.c.  of  Fehling’s 
solution  No.  II  and  2  c.c.  of  Fehling’s  solution  No.  I  are  added, 
the  tube  is  shaken,  and  warmed  in  a  boiling  water- bath  for  not 
more  than  five  minutes.  A  red  coloration  in  one  minute  shows 
5%  fructose  in  presence  of  glucose;  in  two  minutes,  2-|%,  and  in 
four  minutes  1%  of  fructose.  After  five  minutes,  glucose  alone 
gives  the  red  colour. 

The  test  detects  0*2  mg.  of  lsevulose  in  presence  of  10  mg.  of 
dextrose,  10  mg.  of  sucrose,  and  10  mg.  of  lactose.  S.  I.  L. 

Estimation  of  Sugar  by  Titration  with  Alkali  of  the 
Cuprous  Oxide  Precipitated  from  Fehling’s  Solution.  A. 

Hanak  (Z.  Unters.  Nahr.  Genussm 1921,  42,  248 — 250). — The 
cuprous  oxide  obtained  from  the  inverted  sugar  solution  containing 
not  more  than  0’5%  of  invert-sugar,  and  50  c.c.  of  Fehling’s  solution 
is  washed,  dissolved  in  aqua  regia,  diluted  to  250 — 300  c.c.  with 
water  free  from  carbon  dioxide,  and  carefully  neutralised  with 
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sodium  hydroxide  so  that  it  gives  a  pale  greenish -yellow  colour 
with  methyl- orange.  Phenolphthalein  is  added  and  ^/2-sodium 
hydroxide  run  in  until  the  red  colour  remains  for  three  minutes 
in  the  boiling  solution.  One  c.c.  of  iV/2-sodium  hydroxide= 
0*0159  gram  of  copper.  H.  C.  R. 

Detection  of  Traces  of  Lactose  in  Urine  by  Formation  of 
Formaldehyde.  Kurt  Herzberg  (Biochem.  Z .,  1921,  119, 
81 — 92). — The  injection  of  lactose  for  testing  the  functioning 
capacity  of  the  kidney  necessitates  a  ready  method  for  its  recog¬ 
nition  in  urine.  Concentrations  of  0*2%  can  be  recognised  by 
isolation  of  the  osazone,  oxidation  of  the  latter  with  permanganate 
to  formaldehyde  which  can  be  detected  by  a  colour  test,  for  example, 
the  reaction  with  peptone  and  ferric  chloride.  H.  K. 

Polarisation  of  Normal  Sucrose  Solution.  Vlad.  Stanch 
(Z.  Zuckerind.  Zechoslov 1921,  45,  417—423;  425— 431).— After 
correction  for  water,  ash,  invert-sugar,  error  of  the  polarimeter, 
etc.,  a  normal  solution  of  sucrose  (recrystallised)  polarised  99*9° 
Ventzke,  using  a  dichromate  filter,  or  100*1°  Ventzke,  when  a 
filter  was  not  used.  W.  P.  S. 

Use  of  Invertase  for  Sucrose  Estimation.  T.  Swann 
Harding  (Sugar,  1921,  23,  546 — 547). — Errors  in  acid  hydrolysis 
of  sucrose  by  the  Clerget  method  include  the  hydrolysis  of  other 
sugars  present  and  the  effect  of  the  acidity  on  optical  non-sugars. 
Using  invertase,  no  effect  is  found  on  compounds  present  other 
than  sucrose.  Invertase  can  be  obtained  of  sufficient  strength  to 
invert  a  10%  sucrose  solution  in  two  hours.  The  activity  of 
invertase  may  be  retained  for  a  year  and  a  half. 

Chemical  Abstracts. 

Detection  of  Fatty  Acids  by  the  Formation  of  their  Sodium 
Uranyl  Salts.  J.  Barlot  and  (Mlle)  M.  T.  Brenet  ( Compt . 
rend.,  1922,  174,  114 — 1 16). — Streng’s  reaction  for  the  micro¬ 
chemical  detection  of  sodium  (cf.  Ber.  oberhess.  Ges.  Nat.  Heilkunde , 
1883,  22)  based  on  the  formation  of  a  characteristic  crystalline 
precipitate  of  sodium  uranyl  acetate  with  uranyl  acetate  in  the 
presence  of  acetic  acid,  gives  positive  results  if  acetic  acid  is 
replaced  by  its  homologues  in  which  there  is  an  even  number  of 
carbon  atoms  in  the  straight  chain.  In  the  case  of  derivatives  of 
acetic  acid,  the  reaction  depends  on  the  nature  of  the  substituent. 
The  chloroacetic  acids  do  not  give  the  reaction,  but  sodium  phenyl- 
acetate  and  uranyl  nitrate  give,  at  once,  crystals  of  the  double 
salt,  CH2Ph*C02Na,(CH2Ph‘C02)2U02.  W.  G. 

[Estimation  of  Arachidic  Acid.]  J.  Pritzker  and  R.  Jung- 
kunz  (Z.  Unters.  Nahr.  Genussm.,  1921,  42,  232 — 241). — See  this 
vol.,  i,  208. 

A  rapid  Method  for  Determining  the  Acetyl  Value  of  Oils 
and  Fats.  Alexandre  Leys  (J.  Pharm.  Chim.,  1922,  25,  49 — 
56).  The  following  values  are  determined :  the  saponification 
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value  S  of  the  oil  or  fat,  the  saponification  value  S'  of  the  acetylated 
oil  or  fat  and  the  ratio  K  between  the  weight  of  the  acetylated  matter 
and  that  of  the  oil  or  fat  from  which  it  has  been  prepared.  The  acetyl 
value  A  is  given  by  A=S'—SjK.  To  determine  K ,  a  weighed 
quantity  of  the  oil  or  fat  is  boiled  with  ten  times  its  volume  of 
acetic  anhydride  under  a  reflux  condenser  for  two  hours,  cooled, 
diluted  with  benzene,  and  transferred  to  a  tared  dish.  The  benzene 
and  excess  of  acetic  anhydride  are  evaporated  on  a  water-bath 
and  the  acetylated  oil  or  fat  is  weighed.  The  acetyl  value  of  an 
oil  or  fat  dissolved  in  a  neutral  solvent  having  no  acetyl  value 
may  be  obtained  without  evaporating  off  the  solvent  as  follows. 
One  weighed  portion  (P')  of  the  mixture  is  acetylated  and  the 
excess  of  acetic  anhydride  removed  as  above.  The  saponification 
value  S'  of  this  is  then  obtained.  A  further  portion  is  saponified 
without  acetylating,  giving  a  saponification  value  S.  S' —S—A0 
represents  the  quantity  of  potassium  hydroxide  required  to 
neutralise  the  acetic  acid  which  has  combined  with  1  gram  of  the 
mixture.  This  has  increased  its  weight  by  42  X  A0/56— 0*75  A0. 
Therefore  P'  grams  of  fat  has  become  P"— P'(l+0*75  A0)  grams 
of  acetylated  fat.  A  saponification  value  S"  can  therefore  be 
calculated,  based  on  the  weight  of  acetylated  oil  or  fat.  The 
acetyl  value  A— S' $ /K.  H.  C.  It. 

Detection  of  Vegetable  Oils  in  Animal  Fats.  The  Phyto- 
steryl  Acetate  Test.  C.  F.  Muttelet  (Ann.  Falsif.,  1921,  14, 
327 — 333). — The  cholesteryl  acetate  obtained  from  butter,  lard, 
or  beef  fat  (by  treating  the  fatty  acids  at  70°  with  alcoholic 
digitonin  solution,  collecting  the  precipitated  compound,  con¬ 
verting  it  into  the  acetate  and  recry stallising  the  latter  twice  from 
alcohol)  has  m.  p.  1140°  to  114*3°,  whilst  the  phytosteryl  acetate 
obtained  in  a  similar  way  from  coconut  oil  or  earthnut  (arachis) 
oil  has  m.  p.  124*5°  to  126*5°.  This  method  will  detect  the  presence 
of  10%  of  vegetable  oil  in  an  animal  fat.  W.  P.  S. 

Presence  and  Estimation  in  the  Total  Lipoid  Ether- 
soluble  Phosphorus  of  Phosphorus  Compounds  other  than 
Phosphatides.  (Mlle)  Eliane  Le  Breton  (Bull.  Soc.  Chim . 
Biol.,  1921,  3,  539 — 546). — The  ordinary  indirect  method  of 
estimating  lecithins  as  ether- soluble  phosphorus  is  subject  to  an 
error,  unless  the  material  is  purified  by  precipitation  with  acetone, 
according  to  MacLean  (A.,  1914,  i,  1197).  About  20%  of  impurities 
remain  in  the  acetone,  which  contains  free  and  combined  glycerol 
as  well  as  phosphorus.  These  impurities  are  not  formed  by 
hydrolysis  of  lecithin  during  extraction.  G.  B. 

Titrimetric  and  Spectrometric  Analysis  of  Keto-Enol 
Mixtures.  Karl  von  Auwers  and  Helene  Jacobsen  (Annalen, 
1922,  426,  161 — 236). — The  general  plan  of  the  series  of  researches 
of  which  this  paper  forms  a  part  has  already  been  fully  described 
(A.,  1918,  ii,  381),  and  it  is  now  shown  that  by  following  the  method 
of  computation  j)reviously  indicated  spectrochemical  data  may 
be  employed  to  estimate  with  moderate  certainty  the  proportion 
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of  end  in  a  keto-enol  mixture.  It  is  true  that  the  method  breaks 
down  in  certain  cases  owing  to  the  difficulty  of  estimating  the 
optical  constants  for  one  or  other  of  the  pure  constituents ;  K.  H. 
Meyer’s  titration  method  also  gives  somewhat  uncertain  values 
in  particular  cases.  However,  when  the  indications  of  both 
methods  are  definite  they  are  in  remarkably  good  agreement. 

The  following  substances  have  been  examined.  The  percentages 
represent  the  enol-eontent  estimated  spectrochemically,  whilst 
the  figures  in  brackets  are  the  values  determined  by  titration  with 
bromine  :  ethyl  acetylmalonate,  70%  (69) ;  ethyl  propionyl- 
malonate,  43%  (44);  ethyl  w-butyrylmalonate,  55%  (55);  ethyl 
isobutyrylmalonate,  47%  (47);  ethyl  asovalerylmalonate,  57% 
(55) ;  ethyl  hydroxymethylenemalonate,  100%  (94) ;  ethyl 

hydro xymethylene-ethyl  ketone,  ?  %  ( <  100) ;  hydroxymethyl- 

enecycfohexanone,  assumed  100%  (100);  3-methyl- 6-hydroxy - 

methylenecycZohexanone,  <100%  (91%) ;  3  :  4 -dimethyl- 6 -hydroxy - 
methylenecycZohexanone,  ?%  (89);  hydroxymethylenementhone, 
?%  (97);  acetylacetone,  82%  (84);  propionylacetone,  76%  (72); 
methylacetylacetone,  33%  (36);  ethylacetylacetone,  31%  (29); 
propylacetylacetone,  31%  (32);  benzoylacetone,  100%  (100); 
propionylacetophenone,  93%  (94);  butyrylacetophenone,  88% 
(90);  isovalerylaeetophenone,  89%  (85);  methylbenzoylacetone, 
6%  (9) ;  methyl  benzoylacetate,  20%  (19) ;  ethyl  benzoylacetate, 
24%  (21) ;  ethyl  a-benzoyl-w-butyrate,  2%  (4).  0.  K.  I. 

Colour  Reactions  of  Phenacetin  and  Acetanilide.  L. 

Ekkert  (Pharm.  Zentr.-h .,  1921,  62,  735 — 737). — Under  definite 
conditions,  phenacetin  and  acetanilide  give  different  colorations 
when  hydrolysed  with  sulphuric  acid  and  then  oxidised  with 
potassium  dichromate.  If  0*1  gram  of  phenacetin  is  boiled  for  one 
minute  with  5  c.c.  of  10%  sulphuric  acid,  the  solution  then  cooled, 
diluted  to  5  c.c.,  and  treated  with  2  drops  of  1%  potassium 
dichromate  solution,  a  violet-red  or  red  coloration  is  obtained. 
Acetanilide  under  similar  treatment,  but  when  boiled  for  two 
minutes,  yields  gradually  a  greenish -blue  coloration.  W.  P.  S. 

Alkalimetric  Estimation  of  Amino-acids  and  Peptides. 

Richard  Willstatter  and  Ernst  Waldschmidt-Leitz  (Ber., 
1921,  54,  [B]9  2988 — 2993). — The  acid  of  ammonium  salts  can  be 
estimated  alkalimetric  ally  with  phenolphthalein  as  indicator  if 
the  aqueous  solution  of  the  salt  is  mixed  with  a  sufficient  amount 
of  alcohol,  since  ammonia  does  not  affect  the  indicator  in  alcoholic 
solution.  It  is  essential  that  the  solution  should  contain  about 
97%  of  alcohol  and  that  relatively  much  indicator  should  be  used. 
Amino -acids  and  polypeptides  show  a  similar  behaviour.  Character¬ 
istic  differences  are  shown,  however,  in  the  concentration  of  the 
alcohol  which  is  necessary  for  the  elimination  of  the  action  of  the 
amino-groups  or  of  hydroxyl  ions.  The  polypeptides,  peptones, 
and  proteins  behave  in  the  same  manner  as  the  ordinary  carboxylic 
acids  in  solutions  containing  40%  of  alcohol,  whereas  amino-acids 
of  the  aliphatic  series  or  of  aliphatic  character  require  an  alcoholic 
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concentration  of  about  97%  to  produce  this  effect.  Ethyl  alcohol 
can  be  replaced  by  propyl  alcohol,  which  appears  to  be  even  more 
effective,  but  not  by  methyl  alcohol.  The  behaviour  enables  amino- 
acids  and  polypeptides  to  be  estimated  simply  in  mixtures  of  the 
substances  by  titrating  with  alkali  hydroxide  solution  to  neutrality 
towards  phenolphthalein  in  50%  and  97%  alcoholic  solution. 
If  a  and  b  are  the  volumes  of  alkali  solution  used,  the  proportion, 
x ,  required  by  the  amino-acids  (since  the  majority  of  the  latter 
and,  in  any  case,  those  which  predominate  in  the  general  mixtures 
neutralise  in  50%  alcoholic  solution  28%  of  the  amount  required 
for  complete  neutralisation)  is  100(5— a) /72  and  the  proportion 
used  by  the  polypeptides  is  6— x.  H.  W. 

Estimation  "of  Urea.  F.  Mezger  (Pham.  Zentr.-h.,  1921, 
62,  719 — 721). — A  simple  gasometric  method  is  described.  One 
c.c.  of  the  urine  is  placed  in  a  small  tube  and  this  in  turn  is  placed 
in  a  reaction  bottle  containing  30  c.c.  of  hypobromite  solution  and 
connected  with  the  top  of  a  burette ;  the  latter  is  filled  with  water 
to  the  zero  point  by  means  of  a  levelling  reservoir  and  serves  as  a 
measuring  vessel  for  the  nitrogen  evolved  when  the  urine  and 
hypobromite  solution  are  mixed.  A  definite  volume  (for  example, 
1  c.c.)  of  2%  urea  solution  is  treated  in  the  same  way  and  at  the 
same  time  in  an  exactly  similar  apparatus.  This  is  taken  as  the 
standard  and  the  amount  of  urea  in  the  urine  is  calculated  from 
the  ratio  of  the  two  volumes  of  nitrogen  obtained.  W.  P.  S. 

Quantitative  Gravimetric  Micro-analysis  of  Urea.  Appli¬ 
cation  to  the  Estimation  of  Urea  in  1  c.c.  of  Blood. 

Maurice  Nicloux  and  Georges  Welter  (Compt.  rend.,  1921, 
173,  1490—1493)  . — The  use  of  Fosse’s  xanthydrol  reagent  (cf.  A., 
1914,  i,  859;  ii,  506)  is  combined  with  Pregl’s  micro-methods  of 
analysis  (cf.  Die  quantitative  organische  Mikroanalyse ,  Berlin,  1917). 
To  1  c.c.  of  solution  containing  not  more  than  0*2  mg.  of  urea  are 
added  1  c.c.  of  glacial  acetic  acid  and  0’2  c.c.  of  5%  xanthydrol 
solution  in  methyl  alcohol.  The  mixture  is  stirred,  and  after 
thirty  minutes  the  precipitate  is  collected  in  a  Neubauer  micro- 
crucible  and  washed  alternately  with  saturated  solutions  of  xanthyl- 
carbamide  in  alcohol  and  water  and  finally  with  two  drops  of 
distilled  water.  The  precipitate  is  dried  at  105 — 110°  and  weighed 
on  a  micro-balance.  For  the  estimation  of  urea  in  serum,  1*0  c.c. 
or  0*5  c.c.  is  used.  It  is  diluted  with  exactly  five  times  its  volume 
of  water,  and  a  volume  of  Tanret’s  reagent  equal  to  the  original 
volume  of  the  serum  is  added.  After  five  minutes  the  precipitate 
is  filtered  off  and,  in  1  c.c.  of  the  filtrate,  the  urea  is  precipitated  as 
above.  The  weight  of  xanthylcarbamide  obtained  is  thus  just 
equal  to  the  weight  of  urea  present  in  1  c.c.  of  the  original  serum. 

W.  G. 

Estimation  of  Uric  Acid  in  Blood.  Oh.  O.  Guillaumin 
(J.  Pham.  Chim.,  1922,  [vii],  25,  5—15). — The  following  modus 
operandi  is  recommended  for  the  colorimetric  estimation  of  uric 
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acid  in  blood  :  The  blood  or  serum  is  first  freed  from  albuminous 
substances  by  mixing  4  c.c.  with  4  c.c.  of  10%  sodium  tungstate 
solution,  28  c.c.  of  distilled  water,  and  4  c.c.  of  2*7%  sulphuric 
acid,  shaking  vigorously,  and  filtering  until  a  clear  filtrate  is  ob¬ 
tained.  For  ordinary  clinical  work,  the  uric  acid  may  then  be 
estimated  directly  in  the  filtrate  by  adding  to  20  c.c.  1*5  c.c.  of 
40%  solution  of  crystallised  sodium  carbonate,  0*5  c.c.  of  the 
sodium  phosphotungstate  reagent,  and  sufficient  water  to  make 
25  c.c. ;  and  comparing  in  a  colorimeter  with  a  standard  sulphite 
solution  of  uric  acid  prepared  according  to  the  directions  of  Folin 
and  Wu  (A.,  1919,  ii,  308).  For  a  more  exact  estimation,  it  is 
preferable  to  separate  the  uric  acid  from  the  dealbuminised  blood 
by  means  of  silver  lactate  as  described  by  Folin  (loc.  cit.).  This 
separation  of  the  uric  acid  is,  however,  always  necessary  if  working 
with  a  solution  containing  red  corpuscles,  and  by  so  doing  it  was 
demonstrated  that  blood  usually  contains  a  slightly  lesser  quantity 
of  uric  acid  than  serum.  The  author  does  not  favour  the  dealbumin- 
isation  of  the  blood  by  Grigaut’s  method,  using  20%  trichloroacetic 
acid.  G.  F.  M. 

Detection  and  Estimation  of  Morphine  and  Other  Alkaloids 
in  Animal  Excreta  and  Organs.  Curt  Wachtel  (Biochem. 
Z .,  1921,  120,  265 — 283). — Previous  methods  for  the  estimation 
of  morphine  in  animal  tissues  are  very  laborious  and  time-con¬ 
suming.  A  new  process  is  described  which  takes  about  one  and 
a  half  days.  Urine  is  submitted  to  a  preliminary  purification  by 
basic  lead  acetate  and  the  morphine,  in  the  lead-free  filtrate,  pre¬ 
cipitated  by  phosphotungstic  acid  in  weakly  acid  solution.  The 
washed  precipitate  is  decomposed  in  alkaline  solution  by  sodium 
potassium  tartrate  and  the  morphine,  in  solution,  oxidised  to 
^-morphine  by  an  excess  of  a  standard  solution  of  potassium  ferri- 
cyanide.  The  excess  of  the  latter  is  estimated  iodometrically. 
When  the  morphine  is  present  in  tissues  a  preliminary  extraction  is 
made  by  means  of  acidified  alcohol.  The  extract  from  brain  and 
muscle  in  addition  to  purification  by  basic  lead  acetate  has  to  be 
submitted  to  a  further  purification  by  boiling  with  copper  sulphate, 
the  copper-free  filtrate  being  then  precipitated  with  phosphotungstic 
acid.  The  process  is  applicable  to  other  alkaloids  provided  they 
are  not  adsorbed  by  the  basic  lead  acetate  precipitate.  H.  K. 

The  Bliss  Method  for  the  Separation  of  Strychnine  from 
Quinine.  L.  E.  Warren  and  A.  H.  Clark  (J.  Amer.  Pharm. 
Assoc .,  1920,  10,  267—270;  cf.  A.,  1920,  ii,  276).— The  method  is 
shown  to  be  untrustworthy.  The  quinine  fractions  invariably 
contained  strychnine.  In  most  cases  the  strychnine  fraction  was 
comparatively  free  from  quinine  so  that  the  method  may  have 
a  qualitative  value  in  detecting  the  presence  of  strychnine  in 
mixtures.  Chemical  Abstracts. 

The  Estimation  of  Proteins  in  Blood — a  Micro-method. 

Paul  E.  Howe  ( J .  Biol.  Chem .,  1921,  49,  109 — 113). — The  author 
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uses  0*5  c.c.  of  blood  and  the  micro-Kjeldahl  method.  For  the 
fibrinogen  and  non-protein  nitrogen,  he  follows  the  technique  of 
Cullen  and  Van  Slyke  (A.,  1920,  ii,  398).  For  the  rest,  the  method 
indicated  in  the  following  abstract.  G.  B. 

The  Use  of  Sodium  Sulphate  as  the  Globulin  Precipitant 
in  the  Estimation  of  Proteins  in  Blood.  Paul  E.  Howe 
(J.  Biol.  Chem .,  1921,  49,  93 — 107). — In  order  to  apply  the 
Kjeldahl  method  more  readily,  the  author  substitutes  sodium 
sulphate  for  the  ammonium  salt.  At  37°,  critical  zones  in  the 
precipitation  are  observed  when  13*5,  17*4,  and  21*5%  of  sodium 
sulphate  are  present  in  solution.  These  correspond  respectively 
with  the  precipitation  of  euglobulin  (as  usually  separated  by  carbon 
dioxide  or  saturated  sodium  chloride)  and  of  that  of  two  ^-globulins 
I  and  II.  G.  B. 

Reaction  for  Blood  with  Hydrogen  Peroxide  in  statu 
nascendi.  A.  Patzauer  {Chem.  Ztg .,  1921,  45,  1056). — A 

small  quantity  of  magnesium  peroxide  is  dissolved  in  very  dilute 
acetic  acid  and,  when  violent  evolution  of  gas  ceases,  guaiacum 
tincture  or  benzidine  dissolved  in  acetic  acid  is  added,  followed  by 
the  ethereal  extract  of  the  blood.  W.  P.  S. 

Measuring  Soil  Toxicity,  Acidity,  and  Basicity.  R.  H. 

Carr  (J.  Ind.  Eng.  Chem.,  1921,  13,  931 — 933). — The  acidity  or 
basicity  of  a  soil  and  the  amount  of  soluble  iron  and  aluminium 
in  the  same  may  be  estimated  as  follows  :  50  grams  of  the  soil 
are  shaken  for  two  minutes  with  30  c.c.  of  a  saturated  solution 
of  potassium  thiocyanate  in  95%  alcohol;  if,  after  settling,  the 
liquid  has  a  red  colour,  A/ 10-alcoholic  potassium  hydroxide 
solution  is  added  until  the  colour  disappears.  Each  c.c.  of  the 
alkali  solution  required  is  equivalent  to  200  lbs.  of  calcium  carbonate 
per  acre.  Should  a  red  colour  not  appear  on  the  addition  of  the 
thiocyanate,  the  mixture  is  titrated  with  Nj  10-alcoholic  hydro¬ 
chloric  acid  until  a  pink  coloration  is  obtained.  The  relative 
amount  of  aluminium  in  solution  is  indicated  by  the  depth  of  the 
blue  colour  produced  when  the  thiocyanate  extract  of  the  soil  is 
treated  with  a  few  drops  of  logwood  tincture.  Soluble  iron  and 
aluminium  salts  seem  to  be  toxic  to  plants.  W.  P.  S. 

The  Estimation  of  Tannin  in  Wines.  Philippe  Malvezin 
(Bull.  Soc.  chim .,  1921,  [iv],  29,  1087—1088 ;  cf.  A.,  1912,  ii,  612).— 
A  reply  to  Clarens  (cf.  A.,  1921,  ii,  719).  W.  G. 
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Visible  Refraction  and  Dispersion  in  Aqueous  Solutions 
of  Salts,  particularly  Coloured  Salts.  G.  Limann  (Z.  Physik , 
1921,  8, 13 — 19). — The  refractive  indices  for  the  D,  Ha,  H^,  and  Hy 
lines  have  been  measured  for  0-3,  0*5,  TO,  2*0,  and  4-OA  solutions 
of  ferrous  chloride,  bromide  and  nitrate,  copper  nitrate  and 
chlorate,  ferric  chloride,  manganous  chloride,  bromide  and  nitrate ; 
nickel  chloride,  bromide,  nitrate  and  chlorate,  cobalt  chloride, 
bromide,  nitrate  and  chlorate,  aluminium  chloride  and  nitrate; 
potassium  chromate,  dichromate,  ferrocyanide  and  ferricyanide, 
chromic  chloride  and  bromide,  lithium  sulphate,  chromate  and 
dichromate,  magnesium  chromate,  caesium  bromide  and  nitrate, 
glucinum  chloride  and  nitrate,  mercuric  chloride,  lead  nitrate,  and 
sodium  chromate.  Two  constants  are  deduced  from  the  measure¬ 
ments  by  means  of  which  the  refraction  of  a  solution  may  be  calcu¬ 
lated  if  the  equivalent  conductivity  for  the  particular  concentration 
is  known.  The  influence  of  temperature  on  the  refraction  and 
dispersion  has  been  determined  in  the  case  of  potassium  bromide 
over  the  range  6—30°.  The  results  show  that  the  dispersion 
decreases  markedly  with  decrease  of  temperature,  but  the  refraction 
is  not  much  influenced.  Thus  over  the  measured  range  of  tempera¬ 
ture  the  refraction  changes  only  1/1500  for  a  change  of  1°. 

J.  F.  S. 

Eisenlohr  Ts  Refractometric  Constants.  Wojciech  Swiento- 
slawski  (Roczniki  Chemji ,  1921, 1,  104 — 115).- — A  theoretical  paper 
in  which  the  author  attempts  to  prove  the  constancy  of  atomic 
refraction  of  the  atoms  of  organic  substances.  An  analysis  of  the 
experimental  data  leads  the  author  to  the  conclusion  that  the 
method  employed  by  Bruhl  and  Eisenlohr  is  not  a  rational  method. 
This  method  of  determination  of  the  atomic  refraction,  based  on 
the  calculations  of  the  mean  value  obtained  from  a  large  number  of 
compounds,  only  serves  to  cancel  the  individual  differences  of  the 
compounds  investigated.  The  author  has  used  a  different  method. 
For  the  calculation  of  the  atomic  refractions  he  takes  the  molecular 
refractions  of  the  eight  compounds,  pentane,  isopentane,  hexane, 
octane,  diisobutyl,  diisoamyl,  cyciohexane,  and  cycZopentane,  and 
has  calculated  the  most  probable  mean  value  of  the  refractivity  of 
the  group  CH2,  ^CHa,  and  that  of  hydrogen,  £h,  by  the  method  of 
least  squares,  the  equations  employed  being  of  the  type  M-q  — 
^&h2+2£h+2A£,  and  iJf'n— 7i£cHa+2A£.  In  the  solution  of  the 
equations,  it  is  assumed  that  the  increment  2A£=0.  The 
values  thus  obtained  are  compared  with  those  of  Eisenlohr,  £c= 
(2*418)  2*490,  £h=(T100)  1-066  f0Ha=  (4-618)  4-622,  Eisenlohr’s 
values  being  bracketed.  The  results  show  an  agreement  for  the 
value  of  £ch,j  but  a  difference  of  about  3%  for  £h*  In  the  case  of 
compounds  containing  oxygen,  the  equation  M d = ^ch, + fo + 22 A£ 
is  used.  The  figures  obtained  show  considerable  deviations  of  the 
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value  that  is  to  say,  this  increment  cannot  be  regarded  as 
zero.  Similar  results  are  obtained  for  both  alcohols  and  ethers. 
The  agreement  obtained  on  comparing  the  author’s  value  with  those 
of  Eisenlohr  is  explained  by  the  dominant  role  of  w£ce:2  and  the 
insignificant  influence  of  2£p,  which  corresponds  with  a  residual 
refraction  of  the  molecule  in  the  equation 

The  author  concludes  that  the  methods  employed  by  Bruhl  and 
Eisenlohr  to  determine  the  atomic  refractivity  mask  the  variability 
of  this  quantity  and  scarcely  give  any  real  knowledge  of  the  refraction 
of  the  atoms.  J.  F.  S. 

Molecular  Coefficients  of  Refraction.  K.  von  Auwers 
and  H.  Kolligs  ( Ber .,  1921,  55,  [J5],  21 — 45). — In  recent  publica¬ 
tions,  Eisenlohr  (A.,  1920,  ii,  717 ;  1921,  ii,  1,  229)  has  pointed  out 
that  the  “molecular  coefficient  of  refraction”  Mxn™  is  more 
sensitive  to  constitutive  changes  than  the  generally  employed 
molecular  refraction,  and  has  calculated  values  for  aliphatic, 
benzenoid,  and  polymethylene  compounds ;  this  work  is  now 
exhaustively  criticised. 

A  protest  is  raised  against  Eisenlohr ’s  method  of  deriving  cor¬ 
rected  values.  Thus  in  the  case  of  the  cyclohexane  series,  he  has 
assumed  that  the  E  values  for  the  hydrocarbons  may  be  derived 
from  those  of  the  corresponding,  analogously  constituted,  alcohols 
and  ketones  by  the  deduction  of  0*35.  This  rule  is  not  fulfilled  by 
l-methylcycZohexan-4-ol  or  l-methylcycfohexan-4-one,  and  the 
values  for  these  substances  have  therefore  been  recalculated  from 
the  relationships  that  are  supposed  to  exist  among  position- isomeric 
cyclohexane  derivatives.  It  is  shown,  however,  that  these  re¬ 
calculated  values  lead  to  data  for  the  refractive  index  which  differ 
so  widely  from  the  experimental  values  that  the  latter  could  only 
have  been  obtained  by  the  use  of  grossly  impure  material  and 
that  this  assumption  is  devoid  of  experimental  basis. 

The  work  on  the  benzenoid  hydrocarbons  has  been  examined 
in  detail.  In  correcting  the  observed  values  for  the  refractive 
index  to  a  temperature  of  20°,  Eisenlohr  has  preferred  the  factor 
0-00065  or  0-00060  for  each  degree  to  the  generally  employed 
factor  0-00045.  An  exhaustive  survey  shows  that  this  is  generally 
unjustifiable.  In  the  cases  of  benzene,  toluene,  and,  to  a  less 
extent,  of  ethylbenzene,  the  higher  factor  is  to  be  preferred,  but 
in  the  cases  of  seventeen  other  hydrocarbons  it  is  shown  experi¬ 
mentally  that  the  lower  factor  is  in  very  close  agreement  with  the 
observations.  Since  the  bulk  of  Eisenlohr’s  data  for  the  constants 
of  aromatic  hydrocarbons  are  based  on  von  Auwers’s  observations 
which  have  been  regarded  as  erroneous  when  they  do  not  harmonise 
with  the  theory,  the  values  have  been  redetermined  with  more 
particular  reference  to  ra-ethyltoluene,  m-propyltoluene,  p-ethyl- 
toluene,  p-propyltoluene,  and  p- diethylbenzene.  The  previous 
specimens  were  obtained  by  the  reduction  of  the  corresponding 
ketones  by  Clemmensen’s  method.  The  latter  are  prepared  by 
the  Friedel- Crafts  method  and  also  according  to  the  scheme 
CGH4MeBr  — >-  C6H4Me*CHMe*OH  — >  C6H4Me*COMe,  and  the 
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physical  constants  of  the  products  obtained  in  either  manner  are 
found  to  be  identical.  The  constants  of  the  hydrocarbons  obtained 
by  their  reduction  are  in  good  harmony  with  those  observed 
previously.  A  second  method  of  preparation  consists  in  replacing 
the  hydroxyl  group  of  the  carbinols,  C6H4Me*CHR*OH,  by  bromine 
and  reduction  of  the  bromides  by  sodium  in  the  presence  of  moist 
ether;  the  indices  of  refraction  of  these  preparations  are  mostly 
lower  than  those  of  the  first  group,  practical  identity  being  encoun¬ 
tered  only  with  p-propyltoluene.  Thirdly,  the  Fittig  synthesis  is 
employed  which  gives  specimens  having  refractive  indices  lower 
by  0-002 — 0-003  than  those  of  the  Clemmensen  preparations. 
The  discrepancies  are  far  beyond  the  limits  of  experimental 
error.  It  appears  impossible  to  decide  which  preparations  have 
the  greater  claim  to  purity,  since,  on  the  one  hand,  the  Clemmensen 
products  are  generally  obtained  smoothly  and  in  good  yield, 
whereas  the  “  Fittig  ”  specimens,  although  isolated  from  more 
complex  mixtures,  have  constants  which  harmonise  better  with 
Eisenlohr’s  rules. 

Examination  of  the  new  data  obtained  for  the  benzenoid  hydro¬ 
carbons  in  accordance  with  Eisenlohr’s  principles  leads  the  author 
to  the  following  conclusions.  Ortho -derivatives  can  be  easily 
recognised  by  the  markedly  higher  refractive  coefficient,  but  this 
does  not  represent  any  advance,  since  it  has  been  shown  previously 
that  they  are  differentiated  so  sharply  from  their  position  isomerides 
by  density,  refractive  index,  and  specific  exaltation  that  any  of 
these  factors  is  alone  suitable  for  this  purpose.  The  older  methods 
do  not  allow  the  distinction  between  meta-  and  para- compounds 
and  in  this  respect  Eisenlohr’s  constant  appears  also  to  be  useless ; 
thus  in  the  cases  of  m-  and  p-xylene  the  refractive  indices  do  not 
differ  by  more  than  one  part  in  a  thousand  parts  and  this  position 
is  not  improved  by  multiplying  them  by  their  molecular  weights. 
Position  isomeric  tri- derivatives  are  easily  distinguished  from  one 
another  by  their  different  molecular  refractive  coefficients,  but 
this  was  easily  possible  previously.  The  relationships  of  sub¬ 
stances  with  four  side  chains  cannot  yet  be  elucidated. 

The  molecular  coefficient  of  refraction  cannot  replace  the 
spectrochemical  constants,  particularly  the  specific  exaltation,  but 
can  only  serve  as  an  amplification  of  them.  If  it  is  desired  to 
assign  a  substance  to  a  particular  group  or  to  elucidate  the  general 
character  of  a  group  of  substances,  the  most  trustworthy  data 
are  to  be  derived  from  the  specific  exaltation,  since  in  this  the 
influence  of  homology  or  position  isomerism  is  but  little  noticeable. 
When,  on  the  other  hand,  it  is  desired  to  elucidate  questions  of 
structure  within  a  group  of  substances,  the  molecular  refractive 
coefficients  are  likely  to  be  extremely  valuable. 

The  following  new  data  are  recorded.  Benzene,  nf>  1-50092. 
Toluene,  n l?'9  1*49653,  1-49647.  Ethylbenzene,  ri$  1-49606.  Pro- 

pylbenzene,  rifi  1-49241.  ^oPropylbenzene,  nf}  1-49199.  ra-Xylene, 

1*49782.  p-Xylene,  n 1-49685,  ri*  1-49680.  1 -Methyl-2 -ethyl¬ 
benzene,  rifl  1-50381.  1 -Methyl-2 -propylbenzene,  1-49931. 

o-Cymene,  n §  1-501,  n\\  1-50188.  p-Cvmene  (from  camphor),  n ‘g’2 
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1*48885,  whence  rif  1*48894  (from  cymene-p-sulphonic  acid),  nf1 
1*48942,  whence  ri ??  1*49122.  p- Diethylbenzene,  rif  1*49671.  i/f- 
Cumene,  rif9  1*50527,  whence  rif  1*50523.  Mesitylene,  rif  1*49981. 
Prehnitol,  rif  1*51865.  Ethyl-^-cumene,  nf75  1*51047,  whence  rif 
1*50856,  1:3:  5 -Methyl-2 -ethylbenzene,  rif  1*51167.  m-Tolyl- 

methylcarbinol  (from  magnesium  m-tolyl  bromide  and  acet¬ 
aldehyde),  b.  p.  112°/ 12  mm.  1 -Methyl -3 -a-bromoethylbenzene, 
C6H4Me*CHBrMe,  a  colourless  liquid,  b.  p.  101°/12  mm.  ((3y -Di- 
m-tolylbutane,  C6H4Me*CHMe*CHMe*C6H4Me,  crystallises  in  slender, 
lustrous  needles,  m.  p.  97 °.)  1-Methy  1-3-ethylbenzene  (from  m- 
methylacetophenone  by  Clemmensen’s  method),  b.  p.  159*7 — 160*5°, 
df9  0*8669,  df  0*867,  nf9  1*49575,  nf9  1*49966,  ri9'9  1*51102,  ri9'9 
1*52056;  (from  l-methyl-3-a-bromoethylbenzene),  b.  p.  159°,  d fs 
0*8622,  df  0*862,  nf8  1*49279,  nf8  1*49650,  ^9S  1*50767,  ri9'8 
1*51678.  p-Tolylmethylcarbinol,  b.  p.  108/12  mm.,  is  oxidised  to 
p-methylacetophenone,  b.  p.  105 — 106°/13  mm.,  df4  1*0045,  df 
1*003,  rif4  1*52880,  rif4  1*53391,  ^8‘4  1*54835,  ri8'4  1*56127,  rif 
1*5332,  which  is  identical  with  a  product  prepared  by  the  Friedel- 
Crafts  reaction.  l-MethylA-cc-bromoethylbenzene ,  a  colourless  liquid, 
b.  p.  105 — 106°/12  mm.  l-Methyl-4-ethylbenzene  (from  p-methyl- 
acetophenone  by  Clemmensen’s  method),  b.  p.  160*5°,  rif5  1*49424, 
nf  1*49490;  from  the  Friedel- Crafts  ketone),  b.  p.  161°,  df8  0*8650. 
whence  df9  0*8657,  df  0*862,  nf9  1*49372,  n\ f9  1*49775,  nf 9 
1*50889,  nf'9 1*51833  ;  (from  l-methyl-4-a-bromoethylbenzene),  b.  p. 
160°,  rif4  1*49287,  nf  1*49481.  m-Tolylethylcarbinol,  b.  p.  114°/12 — 
13  mm.  1  -Methyl-3 -ot-bromopropylbenzene,  a  colourless  liquid,  b.  p. 
114°/14  mm.  l-Methyl-3-propylbenzene  (from  the  bromide),  b.  p. 
180°,  dlp  0*8646,  df  0*863,  rif*  1*48968,  rif*  1*49340,  nf5  1*5038; 
(from  m-bromotoluene,  propyl  bromide,  and  sodium),  b.  p.  177 — 
178*5°,  df  0*8601,  nf  1*48978,  nf  1*49321,  rif  1*50392.  p -Tolyl- 
ethylcarbinol  is  a  colourless  liquid,  b.  p.  114°/12 — 13  mm. 
l-Methyl-4-a -bromopropylbenzene,  a  colourless  liquid,  b.  p.  108°/13 
mm.  p-Propionyltoluene,  b.  p.  114°/14  mm.  l-Methyl-4-pro- 
pylbenzene  (from  the  corresponding  bromide),  b.  p.  182°,  df8 
0*8620,  df  0*861,  nf8  1*49278,  rif8  1*49655,  ri8'8  1*50765,  rif8 
1*51687 ;  (from  p-propionyltoluene,  according  to  Clemmensen), 
b.  p.  183°,  df  0*860,  df 8  0*8617,  rif8  1*49269,  rif8  1*49641, 
rif8  1*50752 ;  (by  reduction  of  the  ketone  prepared  by  the  Friedel- 
Crafts  method),  b.  p.  182*5°,  rif  1*49542 ;  (from  p-bromotoluene, 
propyl  bromide,  and  sodium),  b.  p.  181 — 181*5°,  df1  0*8554, 
df  0*858,  7i23'7  1*48706,  rif 7  1*49065,  rif 7  1*50119.  1-Methyl- 
cycZohexan-4-ol,  b.  p.  172—173°,  df*  0*9192,  df  0*916,  rif3  1*45742, 
rif3  1*45959,  rif3  1*46558,  nf3  1*47025,  rif  1*4579.  1-Methyl- 
ci/cZohexan-4-one,  b.  p.  169*2°,  ^"0*91685,  df  0*917,  rif9  1*44285, 
rif 9  1*44509,  nf9  1-45110,  nf9  1*45595,  rif  1*4450.  H.  W. 

Occurrence  of  Spark  Lines  (Enhanced  Lines)  in  the  Arc. 
I.  Lead  and  Tin.  G.  A.  Hemsalech  and  A.  be  Gramont 
(Phil  Mag.,  1922,  43,  [vi],  287 — 306). — A  convenient  method  is 
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described  for  obtaining  the  arc  spectra  of  volatile  metals.  This 
consists  in  placing  a  piece  of  the  metal  on  a  sheet  of  copper  (5  cm.  X 
10  cm.  x  1  mm.)  and  connecting  to  the  positive  pole.  The  negative 
pole  is  a  pointed  carbon  rod ;  the  arc  is  struck  by  lowering  the  point 
until  it  touches  the  metal  and  then  withdrawing  it  a  little.  The 
metal  melts  and  forms  a  globule  and  the  arc  between  it  and  the 
carbon  point  burns  steadily.  The  heat  generated  is  dissipated  by 
the  copper  plate.  Experiments  are  described  which  seem  to 
indicate  that  spark  lines  are  brought  out  in  the  arc  when  the  degree 
of  ionisation  is  reduced,  as,  for  example,  by  blowing  air  through  the 
arc.  The  effect  of  liquid  media  on  the  character  of  the  arc  spectrum  of 
the  metal  has  been  studied  by  placing  a  drop  of  the  liquid  between 
the  poles  before  striking  the  arc.  The  spark  lines,  or  so-called  high 
temperature  lines,  disappear  from  the  arc  when  the  cathode  is 
formed  by  white-hot  carbon,  but  they  are  brought  out  prominently 
when  the  electrodes  are  cooled  down  to  about  — 190°  by  immersion 
in  liquid  air.  A  detailed  account  is  given  of  the  observations  on 
the  relative  behaviour  of  various  types  of  lead  and  tin  lines  in  the 
arc  under  various  conditions  of  discharge.  It  is  definitely  shown 
that  the  presence  of  hydrogen  is  not  essential  for  the  excitation  of 
spark  lines.  Spark  lines  attain  a  high  degree  of  development  only 
in  a  medium  which  offers  a  comparatively  high  resistance  to  the 
flow  of  electricity.  When  hydrogen  is  present  in  the  medium,  either 
free  or  in  combination,  its  spectrum  resembles  that  which  is  only 
observed  with  high  tension  condenser  discharges ;  namely,  its  lines 
are  symmetrically  broadened  as  though  under  the  influence  of  a 
strong  electric  field  (Stark  effect).  J.  F.  S. 

Rontgen  Absorption  Spectrum  of  Chlorine.  Axel  E. 
Lindh  (Z.  Physik ,  1921,  6,  303 — 310). — The  Rontgen  absorption 
spectrum  of  chlorine  has  been  examined,  using  free  chlorine  and  the 
compounds  lithium,  sodium,  potassium,  and  thorium  chlorides, 
potassium  chlorate,  potassium  perchlorate,  ammonium  stanni- 
chloride  and  dichlorotetra-aquoehromium  chloride,  (Cr[H20]4Cl9)Cl. 
It  is  shown  that  with  univalent  chlorine  in  all  cases  the  absorption 
edge  has  the  same  wave-length,  within  the  limits  of  the  experimental 
error.  In  the  case  of  quinque-  and  septa- valent  chlorine,  a  displace¬ 
ment  of  the  absorption  edge  toward  shorter  wave-lengths  is  observed 
which  is  greatest  in  the  case  of  septavalent  chlorine.  A  metallic 
Rontgen  tube  and  new  apparatus  for  photometric  measurements 
both  designed  for  measurements  of  the  above-named  type  are 
described.  J.  E.  S. 

Series  Regularities  in  the  Resonance  Spectrum  of  Iodine. 

R.  Mecke  (Z.  Physik ,  1921,  7,  73 — 85). — A  theoretical  paper  in 
which,  on  the  basis  of  Wood’s  measurements  of  the  resonance 
spectrum  of  iodine  (A.,  1911,  ii,  82,  950;  1912,  ii,  325,  1018;  1913, 
ii,  994;  1914,  ii,  233;  “  Researches  in  Physical  Optics,”  II,  19191. 
which  is  shown  to  consist  of  a  series  of  doublets  of  the  band  type 
and  is  expressed  by  the  series  formula  v— Dm?, 
the  author  has  examined  the  series  regularities  of  this  spectrum. 
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It  is  shown  that  the  first  constant  is  given  invariably  by  the  exciting 
line,  whilst  the  two  final  coefficients,  C  and  D,  maintain  their  values 
at  all  exciting  lines.  On  the  other  hand,  the  second  factor  varies, 
but  this  may  be  represented  in  the  form  B—b0 — b^n,  in  which  n  is 
a  whole  number,  so  that  a  number  of  partial  series  can  be  differen¬ 
tiated.  In  the  case  of  the  most  accurately  investigated  resonance 
spectrum,  that  of  the  green  mercury  line,  eight  such  series  of  doublets 
can  be  characterised,  which  can  also,  according  to  the  position  of 
the  components  of  the  doublets,  be  divided  into  two  groups.  In 
one  group,  b1  has  the  value  0*655,  and,  in  the  other,  0*75,  and  n  can 
have  the  values  0,  1,  2,  and  3.  For  w=0  an  apparent  triplet  is 
indicated.  Further  regularities  are  probable  in  the  series,  but  they 
cannot  be  definitely  characterised.  It  appears  that  the  value  of  m 
represents  an  azimuth  quantum  number.  In  consequence  of  the 
very  small  moment  of  inertia,  however,  the  rotation  cannot  be  ascribed 
to  the  molecule  itself ;  it  is  therefore  assumed  that  the  moment  of 
inertia  is  due  to  a  rotating  electron  ring.  On  this  assumption,  the 
series  formula  can  be  developed,  and  resolved  into  the  two  energy 
terms.  Further,  it  is  shown  that  resonance  spectra,  in  the  same 
way  as  fine  spectra,  are  brought  into  existence  by  electron  springs. 

J.  F.  S. 

Divergence  from  Stokes's  Law  during  the  Excitation  of 
the  Fluorescence  of  Iodine  Vapour.  Peter  Pringsheim  (Z. 
Physik ,  1921,  7,  206 — 216). — The  resonance  spectrum  of  iodine 
vapour  has  been  examined.  It  is  shown  that  on  heating  the  vapour 
from  the  ordinary  temperature  to  320°,  the  intensity  of  the  anti- 
Stokes  members  increases  many  times,  and  at  the  same  time  also 
that  of  the  members  of  positive  order  number  some  become  stronger 
whilst  the  majority  become  less  bright.  It  is  thought  probable 
that  these  oppositely  behaving  resonance  lines  belong  to  series 
which  originate  from  some  of  the  seven  iodine  absorption  lines 
covered  by  the  mercury  line.  J.  F.  S. 

Difference  between  the  Absorption  Spectrum  and  the 
Complete  Fluorescence  Spectrum  of  Iodine  Vapour  indicated 
by  Lenz’s  Theory.  Peter  Pringsheim  ( Z .  Physik ,  1921,  8, 
126 — -131). — Theoretically,  it  is  to  be  expected  that  the  members  of 
higher  order  number  in  the  resonance  spectrum  of  cold  iodine 
vapour  will  not  be  markedly  absorbed;  this  conclusion  is  fully 
confirmed  by  experiment.  Correspondingly,  the  fluorescence 
spectrum  of  iodine  vapour  excited  by  white  light  is  not  a  simple 
reversal  of  the  absorption  spectrum,  but  is  considerably  richer 
in  lines,  and  so  the  colour  change  of  the  fluorescence  of  iodine 
vapour  of  high  density  is  explained  by  a  partial  reabsorption  of 
the  fluorescence  light.  In  iodine  vapour  at  higher  temperatures, 
resonance  lines  of  higher  order  number  are  also  strongly  absorbed. 
The  colour  change  in  the  emission  spectrum  of  iodine  vapour  of 
constant  density,  occasioned  by  fluoresence  or  electric  discharge  at 
higher  temperatures  is  considered,  and  it  is  shown  that  the  cause 
cannot,  at  present,  be  indicated  theoretically.  J.  F.  S. 
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Ultra-red  Reflection  Power  of  Silica.  Clemens  Schaefer 
and  Martha  Schubert  (Z.  Physik,  1921,  7,  313—315). — The 
reflection  spectra  of  various  varieties  of  silica  has  been  measured; 
the  varieties  include  quartz,  chrysoprase,  hornstein,  chalcedony, 
opal,  and  quartz-glass.  It  is  shown  that  all  varieties  except  the 
last  two  exhibit  an  identical  quantitative  reflection  power.  The 
reflection  maximum  at  about  9 /a  exhibits  about  90%  of  the  metallic 
reflection.  In  the  case  of  opal  and  quartz-glass,  the  reflection 
maximum  lies  in  the  same  position  as  in  the  other  varieties,  but  the 
reflection  power  has  fallen  to  40 — 50%.  This  result  is  attributed 
to  a  distortion  of  the  space  lattice  in  the  amorphous  varieties  of 
silica.  It  is  remarkable  that  the  water  maximum,  which  lies  at 
3-2/a,  is  not  observed  in  the  case  of  opal  and  it  is  suggested  that 
this  is  to  be  attributed  to  the  probable  fact  that  the  water  is  not 
arranged  in  the  space  lattice  in  opal.  J.  F.  S. 

The  L  Doublet  of  Neon.  Walter  Grotrian  (Z.  Physik ,  1921, 
8,  116 — 125). — From  a  consideration  of  the  recent  work  on  the 
systematics  of  examination  of  Rontgen  spectra,  the  view  is  put 
forward  that  only  one  permanent  condition  of  unexcited  atoms 
exists,  and  that  the  different  absorption  band  edges  are  to  be 
explained,  not  by  different  initial  conditions,  but  by  different  final 
conditions.  From  this,  the  conclusion  is  drawn  that  of  the  inactive 
gases  helium  has  one  ionisation-potential,  neon  three,  argon  five, 
and  krypton  seven.  In  the  case  of  neon,  it  is  shown  that  the 
doublet  difference,  L2-~LX,  is  identical  with  the  constant  A  found 
by  Paschen  for  the  neon  spectrum,  A— 782  cm-1.  The  absolute 
value  of  the  ionisation  potential  of  neon  has  as  yet  not  been  deter¬ 
mined  with  certainty.  J.  F.  S. 

Characteristic  Ultra-red  Frequencies  of  Selenates  and 
Chromates.  Clemens  Schaefer  and  Martha  Schubert  (Z. 
Physik,  1921,  7,  297 — 308). — The  reflection  spectra  of  potassium, 
manganese,  nickel,  copper,  zinc,  and  cadmium  selenates,  an  iso- 
morphous  mixture  of  lithium  and  sodium  selenate,  magnesium 
ammonium  selenate,  manganese  ammonium  selenate,  nickel 
ammonium  selenate,  cobalt  ammonium  selenate,  nickel  potassium 
selenate,  and  zinc  potassium  selenate  have  been  determined  in  the 
region  of  the  ultra-red,  using  ordinary  light.  It  is  shown  that  all 
selenates  exhibit  in  the  region  11/a  a  definite  maximum  of  the 
reflection  power,  which  is  to  be  attributed  to  the  vibrations  of  the 
selenate  radicle.  This  maximum  is  analogous  to  the  maximum  at 
9/x  exhibited  by  the  sulphates  (cf .  A.,  1916,  ii,  505,  506 ;  1918,  ii, 
282,  315).  In  those  cases  where  the  selenates  contain  water  of 
crystallisation,  the  water  bands  previously  recorded  (loc.  cit.)  are 
also  observed.  The  crystals  have  also  been  examined  in  polarised 
light,  and  it  is  shown  that  the  reflection  maximum  at  about  11/a 
can  be  resolved  into  two  groups  of  characteristic  vibrations  in  the 
case  of  uni-axial  crystals  and  into  three  in  the  case  of  bi-axial 
crystals.  Similar  measurements  were  made  with  potassium 
chromate,  sodium  potassium  chromate,  magnesium  ammonium 
chromate,  and  potassium  dichromate.  In  the  first  three  cases 
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using  ordinary  light,  a  single  well-developed  maximum  is  found, 
which  lies  respectively  at  11T6/*,  11*2/*,  and  at  complex  maximum 
11*3/*  and  11*42/*.  In  the  case  of  potassium  dichromate,  three 
maxima  are  observed,  the  first  two  of  which  are  complex  and  lie  at 
10*44/*  and  11*1  /*,  12*14/*  and  13*22/*,  and  18*12/*.  Magnesium 
ammonium  chromate  has  been  examined  in  polarised  light  and 
exhibits  a  maximum  at  11/*  which  falls  into  three  groups  :  11*46/* 
parallel  to  the  a  axis,  11*28/*  parallel  to  the  b  axis,  and  10*36/*  parallel 
to  the  c  axis.  J.  F.  S. 

Characteristic  Ultra-red  Frequencies  of  Chlorates, 
Bromates,  and  Iodates.  Clemens  Schaefer  and  Martha 
Schubert  (Z.  Physilc ,  1921,  7,  309 — 312). — The  reflection  spectra  of 
sodium,  potassium,  silver,  and  barium  chlorates,  sodium,  silver, 
cadmium,  and  barium  bromates  and  potassium  iodate  have  been 
measured.  It  is  shown  that  in  all  cases  but  that  of  sodium  bromate, 
where  a  single  maximum  is  observed,  two  reflection  maxima  are 
exhibited.  The  maxima  have  the  following  wave-lengths  :  sodium 
chlorate,  10*04/*,  16*04/*;  potassium  chlorate,  10*12/*,  16*22/*;  silver 
chlorate,  10*76/*,  16*38/*;  barium  chlorate,  10*24/*,  19*6/*;  sodium 
bromate,  12*24/* ;  silver  bromate,  12*62/*,  13*10/*  ;  cadmium  bromate, 
12*32/*,  13*20/*;  barium  bromate,  12*3 /*,  12*64/*,  and  potassium 
iodide,  12*48/*,  13*16/*.  The  values  are  discussed  in  connexion  with 
those  found  for  other  acid  radicles  (cf.  preceding  abstract). 

J.  F.  S. 

Rontgen  Spectra.  Elis  Hjalmar  (Z.  Physik,  1921,  7,  341 — 
350). — Rontgen  spectra  of  the  elements  copper  to  tantalum  have 
been  measured.  It  is  shown  to  be  probable  that  the  lines  of  the 
K  series  of  the  lighter  elements  are  not  simple.  This  has  been 
established  in  the  case  of  sulphur.  The  new  line  is  regarded  by  the 
author  as  the  continuation  of  the  p2  line  of  the  next  higher  element, 
and  the  theoretical  significance  of  this  is  discussed.  The  valency 
of  sulphur  appears  to  have  no  action  on  the  emission  spectra,  but 
the  experimental  difficulties  experienced  in  the  work  make  it 
advisable  to  leave  this  question  open.  Exact  measurements  of  a 
number  of  lines  of  the  X-series  are  recorded,  and  the  earlier  measure¬ 
ments  of  lines  of  the  L  series  are  controlled.  Two  long  tables  of 
wave-lengths  measured  in  the  present  work  are  included  in  the 
paper.  J.  F.  S. 

Systematics  of  Rontgen  Spectra.  D.  Coster  (Z.  Physik , 
1921,  6,  185 — 203). — The  author  has  measured  the  Rontgen  spectra 
of  the  elements  tantalum,  tungsten,  osmium,  iridium,  platinum, 
gold,  thallium,  lead,  bismuth,  thorium,  and  uranium,  using  the 
method  adopted  by  Hadding  {ibid.,  1920,  3,  369).  The  object  of  the 
work  was  to  obtain  measurements  of  the  very  weak  lines  and  from 
these  to  examine  various  relationships  and  regularities  obtaining 
among  X-ray  spectra.  Tables  of  the  lines  measured  are  given  in  the 
paper  and  also  of  the  L  doublets ;  a  table  of  the  constant  wave¬ 
length  differences  p2— p5,  yx— y6,  y2— y3,  P4— P5,  P2— P8,  and  P2—P7  is 
drawn  up.  The  relationship  (i3— Ly)— ikfy=L(33— put  forward 
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by  Smekal  (A.,  1921,  ii,  615),  is  evaluated  and  found  to  be  only  in 
moderate  agreement  with  the  experimental  data;  the  divergences 
between  the  two  sets  of  values  are  attributed  to  errors  in  the  (Ls — L x) 
values.  J.  F.  S. 


Systematics  of  R6ntgen  Spectra.  Adolf  Smekal  (Z.  Physik , 
1921,  7,  410 — 412). — A  reply  to  Coster  (preceding  abstract).  The 
author  points  out  that  Coster’s  criticism  is  based  on  a  misunder¬ 
standing  of  his  method  of  treatment.  J.  F.  S. 


Fluorescence  of  Cadmium  Vapour.  J.  Steph.  van  der 
Lingen  (Z.  Physik ,  1921,  6,  403 — 404). — Light  from  cadmium 
sparks  was  allowed  to  pass  through  an  evacuated  quartz  globe  at 
280°  containing  a  scrap  of  cadmium.  It  is  found  that  an  absorption 
line  2288  A.U.  appears  at  this  temperature,  and  with  changing 
vapour  density  a  band  symmetrical  with  this  line  appears.  When 
the  band  extends  to  2307  A.U.  a  second  absorption  line,  3260  A.U. 
is  observed.  To  ascertain  whether  the  emitted  light  is  due  to 
resonance  or  fluorescence,  the  cadium  light  around  2288  A.U.  was 
isolated  and  passed  through  the  globe.  It  was  found  that  at  a 
density  corresponding  with  that  at  which  the  line  2288  A.U.  is 
emitted,  the  vapour  shows  an  ultra-violet  fluorescence  band  which 
is  sharply  terminated  at  2288  A.U.  and  fades  at  2314  A.U.  At 
higher  densities  the  head  disappears  at  2288  A.U.,  and  the  band  is 
then  terminated  at  2313  A.U.  and  extends  to  3005  A.U.,  where  it 
also  ends  sharply.  Between  2745  and  3005  A.U.  the  band  contains 
sixteen  lines  which  are  closer  together  the  smaller  the  wave-length. 


J.  F.  S. 


Dependence  of  the  Intensity  of  the  Fluorescence  of  Dyes 
on  the  Wave-length  of  the  Exciting  Light.  S.  I.  Vavilov 
(Phil.  Mag.,  1922,  [vi],  43,  307 — 320). — It  has  been  shown  by 
Nichols  and  Merritt  ( Physical  Rev.,  1910, 31 , 376, 381)  that  the  specific 
fluorescence  of  resorufin  and  eosin  increases  toward  long  wave¬ 
lengths.  The  present  paper  describes  experiments  with  fluorescein, 
eosin- S  extra,  and  rhodamine-B  extra,  designed  to  test  how  far  this 
result  is  general.  It  is  shown  that  within  the  limits  of  the  errors  of 
observation  the  specific  fluorescence  of  the  dyes  mentioned  is 
independent  of  the  wave-lengths  of  their  absorption  bands.  This 
result  is  equivalent  to  the  conclusion  that  the  absorption  curves  of 
the  dyes  are  physically  simple  ones.  Einstein’s  theory  is  not  con¬ 
firmed,  but  the  deviations  required  by  this  theory  are  so  small  that 
they  are  only  a  little  greater  than  the  experimental  errors,  and 
consequently  no  very  definite  statement  can  be  made.  The  intensity 
of  fluorescence  radiated  by  a  definite  molecular  resonator  depends 
only  on  the  value  of  the  absorbed  energy  and  on  the  mechanism  of 
the  resonator.  In  the  case  of  excitation  by  white  light,  the  in¬ 
tensity  of  fluorescence  F  can  therefore  be  expressed  by  the  equation 

F—K  /a  .  xc.e~xcA .  dX,  where  J\  is  the  energy  of  the  exciting  source 

•J  Aj 

in  the  wave-length  interval  X  .  .  .  X+dX,  xc  the  coefficient  of  absorp¬ 
tion  of  the  solution  over  the  same  wave-length  interval,  C  the 
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concentration,  and  K  the  specific  fluorescence.  The  result  of  Nichols 
and  Merritt  ( loc .  cit.)  probably  only  shows  the  physical  complexity 
of  the  bands  of  the  dyes  examined  by  them.  J.  F.  S. 

Ionisation  brought  about  by  Quinine  Salts.  Gerhard  C. 
Schmidt  (Z.  Physik ,  1921,  8,  160 — 164). — It  is  shown  that  quinine 
nitrate  as  well  as  quinine  sulphate  (Le  Bon,  Compt.  rend.,  1900, 130, 
891)  emits  light  on  warming  and  makes  the  surrounding  air  a 
conductor ;  other  salts  of  quinine  have  no  such  action.  All  quinine 
salts  when  heated  to  just  above  the  melting  point  change  into  a 
modification  which  gives  intensely  green  fluorescent  solutions 
instead  of  the  usual  violet  fluorescent  solutions.  Quinine  hydrogen 
sulphate  in  aqueous  or  chloroform  solution  gives  a  violet  fluorescence, 
but  when  heated  at  50°  for  an  hour  the  fluorescence  is  light  blue ; 
when  heated  to  the  melting  point  this  changes  to  an  intense  green 
which  is  maintained  at  very  high  dilutions.  In  the  case  of  quinine 
valerate,  the  green  colour  changes  back  to  violet  on  dilution  when  in 
water  solution ;  in  chloroform  solution  the  heated  salt  gives  a  green 
fluorescence,  but  a  violet  fluorescence  in  benzene.  The  absorption 
spectrum  of  the  green  fluorescing  solution  is  different  from  that 
of  the  violet  fluorescing  solution.  The  following  hypothesis  is 
advanced  to  explain  the  luminescence  of  the  nitrate  and  sulphate 
when  warmed,  and  its  absence  in  other  salts.  On  heating,  these  two 
salts  pass  into  a  new  modification,  which  on  stronger  heating  passes 
into  the  green,  fluorescing  variety ;  the  change  into  the  intermediate 
modification  is  accompanied  by  the  emission  of  electrons  or  ions. 
In  the  case  of  the  other  salts,  there  is  no  intermediate  compound 
formed,  but  a  direct  change  into  the  green,  fluorescing  variety 
without  emission  of  ions  or  electrons.  J.  F.  S. 

Action  of  Light  on  Silver  Chloride,  Bromide,  and  Iodide. 

Peter  Paul  Koch  and  Fritz  Schrader  ( Z .  Physik,  1921,  6,  127 — 
131). — The  results  of  experiments,  made  to  ascertain  the  loss  of 
weight  of  particles  of  silver  chloride,  silver  bromide,  and  silver 
iodide  on  illumination,  previously  published  (A.,  1921,  ii,  289)  and 
a  large  number  of  other  experiments  made  by  the  same  method  are 
collected  and  considered.  The  experiments  were  made  with  the 
suspended  particles  in  air,  dried  air,  dry  nitrogen,  moist  nitrogen, 
moist  argon,  and  dry  argon,  and  a  number  of  improvements  were 
made  in  the  technique  of  the  method.  The  results  show  that  silver 
chloride  illuminated  by  intensities  up  to  3,000,000,  silver  bromide 
up  to  12,000,000,  and  silver  iodide  up  to  5,600,000  candle  metre 
seconds  (the  light  coming  from  the  positive  crater  of  an  arc  through 
80  cm.  of  1%  copper  sulphate  solution)  do  not  undergo  a  change 
in  weight  greater  than  1 — 2%.  The  larger  changes  previously 
recorded  are  attributed  to  disturbances  in  the  earlier  experiments, 
among  which  the  secondary  reaction  of  silver  bromide  with  the 
surrounding  gas  is  mentioned.  The  rate  of  colouring  of  the  silver 
haloids  by  light  has  also  been  determined ;  it  is  shown  that  silver 
bromide,  after  an  illumination  of  5  seconds  by  a  light  of  intensity 
3200  candle  metre  seconds,  shows  a  definite  coloration,  silver 
chloride  shows  a  coloration  in  three  minutes  when  illuminated  by 
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040  candle  metre  seconds,  and  silver  iodide  after  ten  minutes’ 
illumination  by  the  same  light  shows  only  a  weak  greyish-black 
coloration.  In  all  cases  the  coloration  increases  with  the  duration 
of  the  illumination.  J.  F.  S. 

Luminous  Path  of  a -Rays  in  Crystals.  H.  Geiger  and 
A.  Werner  (Z.  Physik ,  1921,  8,  191 — 192). — An  experiment  is 
described  which  answers  the  question,  “  Is  the  number  of  metallic 
centres,  which  are  excited  by  an  a -particle  on  its  entry  into  a 
crystal,  sufficiently  great  in  every  case  to  bring  about  a  visible 
scintillation  ?  ”  A  thin,  highly  polished  section  of  artificial  willemite 
was  arranged  in  the  field  of  a  microscope  so  that  the  a-rays  from 
a  polonium  preparation  should  strike  it  at  a  small  angle.  At  a 
magnification  of  400,  point  scintillations  were  not  seen,  but  luminous 
lines  of  0*02  mm.  length.  These  represent  the  path  of  the  a-particle 
in  the  crystal,  and  show  that  the  number  of  centres  is  extremely 
large,  and  in  the  case  of  perfect  crystals  sufficient  to  ensure  a  scintil¬ 
lation  for  every  a-particle  hitting  the  crystal.  J.  F.  S. 

The  Meitner  Nuclear  Model  of  the  Radio- elements  as  the 
Basis  of  a  Relationship  between  the  Range  and  Total  Number 
of  Nuclear  Particles  of  the  a-Radiators.  Maximilian  Camillo 
Neuburger  (Z.physikal.  Chem .,  1921, 99,  327 — 331). — A  theoretical 
paper  in  which,  on  the  basis  of  the  Meitner  nuclear  model,  a  relation¬ 
ship  between  the  range  and  the  total  number  of  nuclear  particles  of 
the  a-radiators  is  deduced.  The  range  of  most  of  the  a-radiators  of 
the  uranium,  thorium,  and  actinium  families  is  calculated  by 
means  of  this  new  relationship  and  found  to  be  in  good  agreement. 
The  divergence  of  the  two  sets  of  values  lies  between  ±0*8%  and 
±1*8%.  Applying  this  relationship  to  the  hypothetical  elements 
uranium  III  and  uranium  IV,  it  is  found  that  the  former  is  practically 
inactive  whilst  the  latter  has  a  much  shorter  life  than  uranium  I. 
This  is  further  evidence  against  the  existence  of  these  hypothetical 
isotopes  (cf.  this  vol.,  ii,  85).  J.  F.  S. 

Beta  Rays  and  Atomic  Number.  J.  L.  Glasson  (Phil.  Mag., 
1922,  [vi],  43,  393 — 396). — A  theoretical  paper  in  which  the  re¬ 
lationships  between  the  atomic  absorption,  a,  and  the  atomic 
scattering,  p,  of  p-rays  respectively  and  the  atomic  number  are 
considered.  The  values  of  a,  p,  the  atomic  absorption  a=ocA/D , 
the  atomic  scattering  6  — pA/D,  the  atomic  weight  A,  the  density 
D,  and  the  atomic  number  N  are  tabulated  for  a  number  of  elements 
from  magnesium  to  bismuth.  It  is  shown  from  the  table  that  the 
values  of  a  are  approximately  constant  for  elements  of  the  same  period 
of  the  periodic  system ;  the  elements  examined  fall  into  four  groups 
which  have  values  for  a  in  the  ratio  1  :  2  :  3  :  4.  These  groups  are 
magnesium  and  aluminium,  a~ 89 ;  iron,  cobalt,  nickel,  copper, 
and  zinc,  a=  172 — 196;  palladium,  silver,  and  tin,  a=26 0 — 268; 
and  platinum,  gold,  lead,  and  bismuth,  a=348 — 372.  It  therefore 
seems  likely  that  the  value  of  a  is  a  periodic  function  of  the  atomic 
number.  The  value  of  b  increases  with  the  atomic  number  of  the 
element  and  on  plotting  log  b  against  log  N  a  curve  is  obtained 
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which  is  represented  by  log  6=2*09  log  N— 0*44  and  therefore 
6=0*36  xX209.  J.  F.  S. 

Scattering*  of  Rdntgen  Rays  by  the  Atoms  of  a  Crystal. 

W.  L.  Bragg,  R.  W.  James,  and  C.  H.  Bosanquet  (Z.  Physik , 
1921,  8,  77 — 84). — A  theoretical  paper  in  which  the  experimental 
results  previously  published  (A.,  1912,  ii,  477)  on  the  scattering  of 
Rontgen  rays  by  the  sodium  and  chlorine  atoms  of  rock-salt  crystals 
have  been  used  in  connexion  with  the  arrangement  of  the  electrons 
inside  the  atom.  In  the  case  of  the  sodium  atom,  the  expected 
amplitude  curve  has  been  calculated  for  the  case  that  of  the  eight 
exterior  electrons  four  vibrate  in  di-quantic  circular  orbits  and 
four  in  di-quantic  elliptical  orbits,  and  it  is  shown  that  such  a 
model  has  a  very  satisfactory  agreement  with  the  experimental 
facts.  J.  F.  S. 

Characteristic  X-Rays  from  Boron  and  Carbon.  A.  Ll. 

Hughes  (Phil.  Mag .,  1922,  [vi],  43,  145 — 161). — The  photoelectric 
effect  of  the  radiation  from  carbon  and  boron  bombarded  by 
electrons  has  been  measured  as  a  function  of  the  energy  of  the 
electrons.  Two  slight  but  definite  breaks  in  the  curves  for  both 
carbon  and  boron  were  obtained.  These  are  considered  to  cor¬ 
respond  with  the  K -  and  A- absorption  wave-lengths.  The  breaks 
occur  at  215  volts  (X=57*5)  and  34*5  volts  (x=358)  for  carbon 
and  148  volts  (X=83*5)  and  24*5  volts  (X=505)  for  boron.  The 
L  point  for  carbon  is  in  good  agreement  with  the  measured  values 
recently  obtained  by  Millikan  (Astrophys.  J .,  1920,  52,  47)  for  the 
L  emission  lines  of  carbon  vapour.  The  K  points  for  carbon  and 
boron  are  approximately  where  they  would  be  expected  on  extra¬ 
polating  the  known  values  of  the  Ka  critical  absorption  wave-lengths 
for  elements  heavier  than  magnesium.  J.  F.  S. 

Absorption  of  the  K  X-Rays  of  Silver  in  Gases  and  Gaseous 
Mixtures.  P.  W.  Burbidge  (Phil.  Mag.,  1922,  [vi],  43,  381 — 
389). — The  total  absorption  coefficient  of  silver  K  radiation  has 
been  measured  in  air,  carbon  dioxide,  sulphur  dioxide,  and  methyl 
iodide  vapour.  Using  the  same  silver  K  radiation,  it  has  been 
shown  with  mixtures  of  sulphur  dioxide  and  air,  carbon  dioxide 
and  air,  sulphur  dioxide  and  carbon  dioxide,  and  methyl  iodide  and 
air  that  the  absorption  in  gases  is  atomic  (as  in  the  case  of  solids 
and  liquids)  and  therefore  additive  in  mixtures  and  compounds. 

J.  F.  S. 

Experimental  Decision  of  the  Question  of  the  Radioactivity 
of  all  Elements.  II.  G.  Hoffmann  (Z.  Physik ,  1921,  7,  254 — 
259 ;  cf.  A.,  1920,  ii,  575). — Making  use  of  the  very  sensitive  method 
of  measuring  a -ray  activity  previously  described  (loc.  cit .),  the 
author  has  extended  his  measurements  to  platinum.  The  measuring 
instrument  itself  shows  an  a-ray  activity  represented  by  0*3 — 0*5 
a-particle  per  hour.  Using  a  cleaned  platinum  dish  of  39  sq.  cm. 
surface,  an  activity  of  14*6  per  hour  for  the  whole  dish  is  recorded, 
or  0*39  per  sq.  cm.  The  measurements  were  made  over  a  period 
of  about  fifty  hours.  The  results  are  analysed  for  a-rays  which 
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may  come  from  known  a-radiators  of  all  ranges  uniformly  distributed 
through  the  mass  of  the  platinum  and  for  a-radiators  situated  on 
the  surface  of  the  platinum,  and  the  analysis  indicates  a  definite 
a -ray  activity  of  platinum.  J.  F.  S. 

Protactinium  Content  of  Pitchblende  Residues  and  the 
Branching  Relationship  of  the  Actinium  Series.  Otto  Hahn 
and  Lise  Meitner  ( Z .  Physik,  1921,  8,  202 — 204). — A  criticism 
of  the  value  put  forward  by  St.  Meyer  {Mitt.  Inst.  Rad.  Forsch.,  1920, 
127)  for  the  branching  relationship  of  the  actinium  series.  The 
value,  4*2%,  is  about  25%  higher  than  that  found  by  the  present 
authors,  3 ±0*3%.  It  is  shown  to  be  probable  that  Meyer’s  pre¬ 
paration  contained  1 — 2%  of  ionium,  which  would  explain  the 
difference  in  the  two  figures.  J.  F.  S. 

Existence  of  Isotopes  of  Uranium  and  the  Meitner  Nuclear 
Model.  Maximilian  Camillo  Neuburger  (Z.  physikal.  Chem., 
1921,  99,  321 — 326). — The  author  discusses  the  position  of  uran¬ 
ium-^  in  the  disintegration  series  from  the  point  of  view  of  Meitner’s 
nuclear  model.  The  position  given  by  Hahn  (A.,  1921,  ii,  498)  in 
the  series  UIV  is  criticised,  and  it  is  shown, 

for  several  reasons,  that  only  two  elements  of  the  uranium  type, 
uranium  I  and  uranium  II,  can  possibly  exist.  The  elements 
uranium  II  and  uranium  III  are  shown  to  be  identical  and  the 

^  UX,  UX2  *  ^  Io 

disintegration  series  :  Uj  ^  Un  is 

-  *  uzx  VZ2  ^  *  UF 

put  forward  to  represent  the  disintegration  of  uranium.  A  method 
for  the  detection  of  isotopes  of  the  fourth  order  (this  vol.,  ii,  107) 
is  described.  It  consists  in  determining  the  number  of  particles 
emitted  by  the  disintegrating  substance;  should  this  number  be 
in  keeping  with  the  disintegration  constant,  then  the  substance 
does  not  consist  of  isotopes  of  the  fourth  order,  but  of  a  single 
element.  J.  F.  S. 

A  New  Radioactive  Substance.  A.  Piccard  and  E.  Stahel 
(Physikal.  Z.,  1922,  23,  1). — A  quantity  of  uranium-X,  separated 
from  uranyl  nitrate  by  the  ether-water  method,  has  been  repeatedly 
measured  with  respect  to  its  (3 -radiation  for  a  prolonged  period. 
It  is  shown  that  in  addition  to  the  hard  (3-radiation  of  uranium-X, 
there  is  a  soft  radiation  which  with  increasing  age  of  the  preparation 
decreases  more  and  more  slowly;  this  indicates  the  presence  of  a 
substance  of  longer  life  than  uranium-X.  This  substance  has  been 
provisionally  named  uranium-  V.  It  has  an  approximate  half  life 
of  forty-eight  days,  or  about  twice  as  long  as  uranium-X^  The 
(3-radiation  due  to  this  element  is  half  absorbed  by  an  aluminium 
sheet  0  003  mm.  thick,  that  is,  the  absorption  coefficient  is  2300 
cm.-1  Al.  It  is  shown  that  this  substance  may  be  a  member  of  the 
actinium  series,  but  it  has  not  been  decided  whether  it  or  uranium-  Y 
is  the  first  thorium  isotope  in  the  disintegration  series  put  forward 
by  one  of  the  authors.  J.  F.  S. 


ii.  18G 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Some  Oxidising  Properties  of  Thoriurn-X.  Pierre  Lem  ay 
and  Leon  Jaloustre  (Compt.  rend.,  1922,  174,  171 — 172). — 
Thorium-X  exerts  a  very  marked  catalytic  action  in  the  oxidation 
of  adrenaline  and  morphine,  the  oxidation  being  much  more  rapid 
than  in  the  presence  of  manganese  salts.  Oxidation  could  not, 
however,  be  proved  in  the  case  of  the  primary  alcohols  of  the  fatty 
series.  W.  G. 

Ionisation  Tension  of  the  Halogen  Hydrides.  Paul  Kn ip- 
ping  (Z.  Physik,  1921,  7,  328 — 340). — The  ionisation  tension  of 
hydrogen  cyanide,  chloride,  bromide  and  iodide  has  been  deter¬ 
mined  by  the  method  previously  described  by  Franck  and  Knipping 
for  helium  (A.,  1920,  ii,  72).  The  following  values  are  recorded  : 
hydrogen  cyanide,  15*5  volts,  357  Cal.;  hydrogen  chloride,  14*4 
volts,  331  Cal. ;  hydrogen  bromide,  13*8  volts,  317  Cal. ;  and 
hydrogen  iodide,  13*4  volts,  308  Cal.  The  electron  affinity,  in  Cal. 
and  volts,  the  limiting  wave-length,  and  frequency  have  been 
calculated  for  chlorine,  bromine,  and  iodine,  and  the  values  com¬ 
pared  with  those  of  other  investigators.  The  following  values 
are  recorded:  chlorine,  98  Cal.,  4*26  volts,  x=2890,  v=34600; 
bromine,  68  Cal.,  2*96  volts,  X=4150,  v— 24100,  and  iodine,  61  Cal., 
2*65  volts,  x—4600,  v=21500.  J.  F.  S. 

Ionisation  and  Excitation  Tension  of  Nitrogen.  Erich 
Brandt  (Z.  Physik,  1921,  8,  32 — 44). — The  ionisation  tension  of 
nitrogen  has  been  found  to  be  17*75^0*1  volt  with  reference  to 
the  resonance  tension  of  helium,  20*5  volts.  Higher  ionisation 
stages  have  been  found  at  25*41^0*1  volt  and  30*72^0*2  volt, 
both  with  reference  to  the  value  17*75  volts.  The  limits  of  light 
excitation  of  the  nitrogen  molecule  by  electron  collisions  have  been 
investigated,  and  an  analogy  between  the  light-electric  curve  and 
that  of  band  emission  is  pointed  out.  J.  F.  S. 

Electrical  Conductivity  of  Zinc  Sulphate  Solutions  in  the 
Presence  of  Sulphuric  Acid.  Herman  V.  Tartar  and  Harmon 
E.  Keyes  (J.  Ind.  Eng .  Chem.,  1921,  13,  1127 — 1129). — The 
conductivity  of  zinc  sulphate  solutions  increases  with  the  sulphuric 
acid  concentration,  but  the  conductivity  of  sulphuric  acid  is  de¬ 
creased  by  the  addition  of  zinc  sulphate  ;  when  magnesium  sulphate 
is  added  to  a  strongly  acid  zinc  sulphate  solution,  an  additional 
decrease  in  conductivity  occurs.  The  addition  of  small  quantities 
of  gelatin  does  not  affect  the  conductivity.  The  temperature 
coefficients  of  conductivity  vary,  and  are  a  function  of  the  acid 
and  zinc  concentration.  During  the  electrolysis  of  zinc  sulphate 
solutions  there  is  an  increase  in  the  volume  of  the  solution,  the 
increase  amounting  to  1*5%  for  each  100  grams  of  zinc  deposited. 

W.  P.  S. 

Anomalous  Dissociation  in  Aqueous  Solutions.  A.  J. 

Rabinowitsch  (Z.  physikal.  Chem.,  1921,  99,  338 — 360). — By 
anomalous  dissociation  is  understood  the  phenomenon  which 
occasions  a  decrease  in  the  molecular  or  equivalent  conductivity 
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with  increasing  dilution,  that  is,  the  degree  of  dissociation,  as 
expressed  by  a =  X/X0O,  decreases  with  increasing  dilution.  With 
the  object  of  finding  a  connexion  between  the  viscosity  and  the 
electrical  conductivity  of  solutions  of  salts  in  water,  the  author 
has  determined  the  density,  viscosity,  and  electrical  conductivity 
of  aqueous  solutions  of  caesium  chloride,  cadmium  chloride,  cadmium 
bromide,  cadmium  iodide,  zinc  bromide,  zinc  iodide,  and  sodium 
iodide  at  0°,  25°,  and  50°.  It  is  shown  that  in  the  case  of  caesium 
chloride  the  viscosity  and  the  conductivity  are  very  closely  con¬ 
nected.  A  comparison  of  the  corrected  molecular  conductivity 
curves  and  the  relative  viscosity  curves  at  25°  and  50°  for  the 
halogen  salts  of  cadmium  with  one  another  and  with  those  of 
other  salts  shows  that  the  form  of  the  relative  viscosity  curve 
has  a  strong  influence  on  the  form  of  the  Xr/a  curve.  In  those 
cases  with  a  high  value  for  ?;a,  the  introduction  of  the  usual  viscosity 
correction  of  the  X>?a  curves  can  lead  to  an  anomalous  form  of  the 
curve  because  of  over- correction.  This  anomaly  is  general  in  the 
case  of  highly  concentrated  aqueous  solutions.  The  over-correction 
is  explained  as  follows  :  In  introducing  the  correction,  it  is  assumed 
that  the  ionic  mobility  is  inversely  proportional  to  the  viscosity 
of  the  medium.  This  assumption,  however,  does  not  hold  because 
a  reduction  of  the  ionic  diameter  is  brought  about  by  increasing 
concentration,  due  largely  to  a  dehydration  of  the  ions.  With 
increasing  temperature,  the  anomaly  extends  over  a  considerable 
portion  of  the  Xr/a—  V  curve.  This  is  in  opposition  to  the  view 
that  the  anomaly  is  due  solely  to  the  over-correction  on  account 
of  a  reduction  of  the  ionic  diameter.  If  the  over-correction  is 
due  alone  to  the  inapplicability  of  Stokes’s  law  to  all  concentrations, 
then  it  is  to  be  expected  that  the  minimum,  displaced  on  warming, 
should  correspond  with  higher  viscosity  values ;  but  since  this  is 
only  observed  in  the  case  of  caesium  chloride,  it  follows  that  this 
cause  of  over-correction  does  not  explain  the  anomaly  in  all  cases. 
It  is  held  that  the  anomalous  form  of  the  conductivity  curve  is 
not  to  be  explained  by  the  over-correction  alone,  but  is  due  to 
several  causes.  It  is  suggested  that  the  causes  which  bring  about 
the  “  true  anomalous  dissociation  ”  in  non-aqueous  solutions  are 
operative  in  aqueous  solutions  also.  This  suggestion  would  explain 
the  displacement  of  the  minimum  with  increasing  temperature, 
since  with  increasing  temperature  water  in  respect  of  its  dielectric 
constant  approaches  in  behaviour  the  other  solvents.  It  is  also 
shown  that  in  concentrated  aqueous  solutions,  in  addition  to  the 
over-correction  of  the  conductivity  values,  there  is  also  a  typical 
anomalous  progression  of  the  molecular  and  equivalent  conductivity, 
which  in  all  probability  has  its  origin  in  the  same  causes  as  in 
non-aqueous  solutions.  J.  F.  S. 

Electrolytic  Dissociation  of  Salts  in  Concentrated  Solutions, 
and  in  the  Fused  and  Solid  States.  A.  J.  Rabinowitsch 
(Z.  physihaL  Ghem 1921,  99,  417 — 433;  cf.  preceding  abstract). — 
The  conductivities,  viscosities,  and  densities  of  aqueous  solutions 
of  caesium  chloride,  silver  nitrate,  ammonium  nitrate,  thallium 
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nitrate,  and  thallium  silver  nitrate  were  determined  at  high  con¬ 
centrations.  In  the  case  of  thallium  ammonium  nitrate  the  results 
were  extended  to  the  fused  salt.  The  molecular  conductivities 
were  extrapolated  to  the  pure  salts.  After  the  application  of  the 
viscosity  correction,  all  the  molecular  conductivity  curves  assumed 
an  abnormal  form,  and  on  extrapolation  to  pure  salt  gave  high 
values  of  /x^*,  where  /x  is  the  molecular  conductivity  and  rja  the 
relative  viscosity.  The  values  of  /x^a//x0O=a  were  therefore 
abnormally  high.  The  true  values  of  a  for  the  salts  probably 
lie  between  the  values  calculated  from  the  corrected  and  the 
uncorrected  (/x/^)  conductivities,  and  nearer  the  former.  The 
course  of  the  dissociation  in  very  concentrated  solutions  is  thus 
abnormal.  The  extrapolation  was  confirmed  by  the  form  of  the 
curve  for  thallium  silver  nitrate,  which  continued  smoothly  up  to 
the  fused  salt.  J.  R.  P. 

Reversal  of  the  Molecular  Conductivity  Curve  and  Abnormal 
Dissociation.  A.  J.  Rabinowitsch  (Z.  physiJccd.  Chem.,  1921, 
99,  434 — 453;  cf.  preceding  abstract). — Abnormal  dissociation 
occurs  when  the  degree  of  dissociation  (or  the  molecular  con¬ 
ductivity)  decreases  with  increasing  dilution.  It  is  most  commonly 
observed  with  non- aqueous  solutions,  and  is  most  marked  when 
the  dielectric  constant  of  the  solvent  is  small.  The  various  hypo¬ 
theses  which  have  been  advanced  to  account  for  the  phenomenon 
are  reviewed.  In  the  ordinary  method  of  representation  of  con¬ 
ductivities,  the  dilution  V  is  taken  as  the  variable  volume  of 
solution  in  which  a  constant  weight  of  one  gram  equivalent  of 
solute  is  dissolved.  The  author  considers  the  results  obtained 
when  a  constant  weight  of  one  gram  equivalent  of  solvent  is  taken 
and  the  volume  V1  of  solution  containing  it  is  taken  as  the  dilution. 
If  k  is  the  specific  conductivity,  the  product  kV1=im1  is  the  newly- 
defined  molecular  conductivity.  The  curves  representing  the 
values  of  /xx  and  V1  are  called  “  reversed  conductivity  curves.” 
When  only  one  constituent  of  the  solution  is  capable  of  ionisation 
and  the  other  is  a  strong  ioniser  (for  example,  acetic  acid  in  water), 
the  original  molecular  conductivity  curve  is  normal  but  the  reversed 
curve  is  abnormal,  exhibiting  a  maximum  but  not  a  minimum, 
after  correction  for  viscosity.  When  the  ionising  constituent  is 
also  a  strong  ioniser  (for  example,  silver  nitrate  in  aniline  or  water), 
the  original  curve  is  abnormal,  without  a  maximum,  or  apparently 
abnormal  (without  correction).  The  reversed  curve  is  normal 
(water  in  silver  nitrate  and  thallium  silver  nitrate),  or,  in  conse¬ 
quence  of  the  uncorrected  increase  in  viscosity  is  apparently 
abnormal  (aniline  in  silver  nitrate).  When  neither  constituent  is 
ionisable,  but  when  its  polymeride  or  solvate  is  ionisable,  then 
in  both  cases  abnormal  curves  result,  in  the  latter  case  with  a 
maximum,  the  position  of  which  indicates  approximately  the 
maximum  content  of  solvate  in  the  solution.  To  the  right  and  left 
of  the  maximum  the  conductivity  decreases  in  consequence  of  the 
diminution  of  solvation  due  to  insufficient  quantity  of  solvent  and 
to  depolymerisation  respectively.  Examples  of  such  curves  are 
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furnished  by  acetic  acid  and  aniline  and  by  acetic  acid  and  pyridine. 
A  definition  of  abnormal  dissociation  is  given.  J.  R.  P. 

Effective  Potential  Difference  of  Electro-osmosis  and 
Allied  Phenomena.  H.  Freundlich  {Trans.  Faraday  Soc., 
1921,  16,  Appendix,  146 — 149). — A  theoretical  paper  in  which  the 
author  discusses  the  nature  of  the  potential  difference  at  work 
in  electro-osmosis,  cataphoresis,  and  allied  phenomena.  A  great 
deal  of  experimental  work  is  reviewed,  and  it  is  shown  that 
the  Nernst  potential  difference,  e,  is  in  no  sense  identical  with 
the  electrokinetic  potential  difference,  f;  the  Nernst  potential 
represents  the  total  difference  between  the  interior  of  the  first 
phase  and  that  of  the  second  phase,  the  electrokinetic  potential 
represents  that  portion  of  the  difference  which  falls  within  the 
displaceable  liquid  layers.  J.  F.  S. 

Selenium  [Cells].  Wilhelm  Spath  (Z.  PhysiJc,  1921,  8, 
165 — -183). — The  influence  of  illumination  on  the  dielectric  constant 
of  selenium  has  been  investigated  in  connexion  with  the  fatigue 
and  inertia  of  the  element.  It  is  shown  in  all  selenium  cells  that 
the  change  in  conductivity  on  illumination  runs  parallel  with  a 
change  in  capacity.  The  final  capacity  value  and  the  final  con¬ 
ductivity  are  reached  with  similar  inertia  phenomena.  The  conduc¬ 
tivity  of  the  cells  increases  two-  or  three-fold  on  illumination,  but 
the  capacity  increases  only  5%.  A  cell  which,  with  respect  to  its 
conductivity,  exhibits  fatigue,  also  exhibits  the  same  phenomenon 
with  respect  to  its  capacity.  The  dependence  of  the  change  in 
capacity  on  the  intensity  of  illumination  is  much  the  same  as  that 
of  the  conductivity.  With  increasing  intensity  of  illumination, 
the  sensitiveness  of  the  capacity  increases  in  a  parabolic  manner. 
The  inertia  on  darkening  the  cell  is  greater  than  the  inertia  on 
illumination  as  far  as  the  capacity  effect  is  concerned,  and,  further, 
it  is  considerably  smaller  in  soft  cells.  The  fatigue  effect  in  soft 
cells  on  intense  illumination  is  more  marked,  both  with  regard  to 
the  capacity  change  and  the  conductivity.  The  author  has  put 
forward  an  hypothesis  of  the  mode  of  action  of  the  selenium  cell 
and  has  calculated  the  equilibrium  of  the  cell  for  illuminated  and 
dark  conditions.  J.  F.  S. 

Fatigue  of  Alkali  Metal  Cells  in  the  Neighbourhood  of  the 
Discharge  Potential  and  the  Influence  of  this  on  the  Results 
of  Photometric  Measurements.  H.  Rosenberg  (Z.  Physik , 
1921,  7,  18 — 64). — Sodium,  potassium,  and  rubidium  photo¬ 
electric  cells  have  been  examined  in  connexion  with  the  fatigue 
effects  often  noticed  in  these  cells.  It  is  shown  that  these  cells, 
when  filled  as  usual  with  an  inactive  gas,  rapidly  exhibit  fatigue 
effects  and  also  a  rapid  recovery.  The  effects  are  apparently  not 
proportional  to  the  intensity  of  the  light  or  to  the  photoelectric 
current.  In  addition,  slow  changes  of  the  sensitiveness  of  the 
cells  are  observed,  which  must  be  regarded  as  a  type  of  fatigue 
effect.  The  cause  of  the  fatigue  is  found  to  be  due  to  the  adsorption 
of  a  positively  charged  layer  of  gas  by  the  alkali  metal,  but  it  is 
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not  decided  whether  electron  absorption  or  a  reduction  of  the  field 
is  the  ultimate  cause  of  the  fatigue  effect.  The  process  appears 
to  be  intimately  connected  with  the  appearance  of  a  powerful 
collision  ionisation.  The  pure  photo-effect  is  shown  to  be  strictly 
proportional  to  the  amount  of  light  which  has  entered  the  cell. 
Taking  into  account  these  phenomena,  a  photometric  process  has 
been  tested  which  leads  to  intensity  ratios  which  are  accurate 
to  0*1%.  J.  F.  S. 

Equilibrium  Law  of  Electrolytes.  K.  Jablczy^ski  and 
F.  J.  WiSniewski  (Roczniki  Chemji ,  1921,  1,  116 — 134). — The 
authors  have  deduced  a  dilution  law  of  the  form  n*/3/n0=k  and  have 
used  this  to  calculate  the  value  of  k  for  potassium,  sodium,  and 
lithium  chlorides,  using  data  obtained  from  cryosco|)ic  measure¬ 
ments.  It  is  shown  that  only  in  the  case  of  potassium  chloride 
is  the  value  of  k  constant,  whilst  in  the  case  of  the  other  two  salts 
it  may  have  even  negative  values.  These  facts  are  explained  by 
hydration  of  the  ions.  Corrections  which  take  into  account  the 
hydration  have  been  introduced  into  van’t  Hoff’s  equation,  and 
lead  to  a  remarkably  constant  value  for  k  in  all  three  cases ;  thus 
for  potassium  chloride  k  —  3*09,  for  sodium  chloride  3*10,  and  for 
lithium  chloride  2*93.  Furthermore,  the  number  of  molecules  of 
water  combined  with  the  various  ions  has  been  calculated  as 
follows:  potassium,  0;  sodium,  3;  lithium,  11;  chlorine,  0. 
Hydrochloric  acid  behaves  in  the  same  way  as  the  salts  mentioned, 
and  when  the  hydrogen  ion  is  taken  as  combined  with  nine  mole¬ 
cules  of  water  a  very  constant  value,  4*74,  is  obtained  for  k.  The 
equation  has  been  applied  to  those  weak  electrolytes  which 
apparently  follow  Ostwald’s  dilution  law.  The  value  of  k  has 
been  calculated  for  acetic  acid  from  cryoscopic  measurements  and 
a  remarkably  constant  value  0*00504  obtained,  whereas  the  value 
of  k  calculated  from  Ostwald’s  equation  increases  considerably 
with  increasing  concentration.  On  applying  the  equation  to 
ebullioscopic  data  of  solutions  of  the  chlorides  mentioned  above, 
it  is  shown  that  the  value  of  k  increases  even  more  strongly  than 
when  cryoscopic  data  are  used.  This  is  explained  by  assuming 
that  the  ions  are  more  heavily  hydrated  at  100°  than  at  0°.  This 
is  shown  to  be  in  keeping  with  facts.  The  value  of  k  at  100°  is 
smaller  than  that  at  0°,  which  shows  that  the  degree  of  ionisation 
decreases  with  increase  of  temperature.  This  the  authors  attribute 
to  a  fall  in  the  dielectric  constant  of  water  with  increase  of  tem¬ 
perature.  A  rule  has  been  deduced,  in  keeping  with  facts,  which 
shows  that  the  equilibrium  constant  of  salts  in  aqueous  solution 
is  proportional  to  the  dielectric  constant  of  the  solvent.  J.  F.  S. 

Velocity  of  Sound  in  Air  and  Hydrogen  at  0°  and  1  Atm. 

E.  Gruneisen  and  E.  Merkel  (Ann.  Physik,  1921,  [iv],  66,  34 4r— 
364). — The  velocity  of  sound  in  air  is  found  to  be  331*57  m./sec. 
and  in  hydrogen  1260*6  m./sec.  The  ratio  of  the  specific  heats 
for  air  is  GpjCv— 1*4034  and  for  hydrogen  1*408,  both  at  0°  and 
760  mm.  J.  F.  S. 
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Specific  Heats  of  Ammonia,  Sulphur  Dioxide,  and  Carbon 
Dioxide.  J.  R.  Partington  and  H.  J.  Cant  (Phil.  Mag.,  1922, 
[vi],  43,  369 — 380). — The  ratio  of  the  specific  heats  k=cpjcv  for 
ammonia,  sulphur  dioxide,  and  carbon  dioxide  has  been  deter¬ 
mined  by  a  method  depending  on  the  relative  velocities  of  sound 
in  the  gases  and  in  air.  The  specific  heats  have  been  calculated 
using  Berthelot’s  equation  of  state  in  all  calculations.  The  following 
results  were  obtained  at  one  atmosphere  pressure  :  ammonia  at 
14*5°,  cp/cv,  1*308,  Cp  8*77  cal.,  Cv  6*70  cal.;  sulphur  dioxide 
at  13*2°,  cpjcv,  1*290,  Cp  9*47  cal.,  Cv  7*34  cal.;  carbon  dioxide 
at  20°,  cpjcv,  1*303,  Cp  8*76  cal.,  C\  6*72  cal.  J.  F.  S. 

Numerical  Values  of  the  Gas  Constants.  F.  Henning 
(Z.  Physik ,  1921,  6,  69 — 72). — The  data  on  which  the  gas  constant 
is  based  have  been  critically  discussed  and,  on  the  basis  of  the  most 
trustworthy  experimental  data,  the  value  of  this  constant,  in  different 
units,  has  been  calculated.  The  following  values  are  recommended 
for  general  use  as  the  most  accurate,  B= 0*08204  ±0*00003  litre- 
atm. /degree  mol.;  j?=(8*313±0*003)107  erg/degree  mol.;  and 
i?— 1*986±0*001  cal.  15  /degree  mol.  J.  F.  S. 

Theoretical  Determination  of  the  Chemical  Constants  of 
Monatomic  Gases.  E.  Brody  (Z.  Physik,  1921,  6,  79 — 83). — 
The  author  have  deduced  a  mathematical  expression  for  calculating 
the  chemical  constants  of  ideal  monatomic  gases  on  the  basis  of 
the  first  quantum  theory  and  from  statistical  considerations.  The 
expression  obtained  is  the  same  as  that  deduced  by  Stern  (A.,  1919, 
ii,  219)  and  Planck  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin,  1916, 
653).  The  expression  has  the  form  C— loge  (2irm)S2k52/hs.  J.  F.  S. 

Chemical  Constants  of  Sodium  and  Potassium.  R.  Laden- 
burg  and  R.  Minkowski  (Z.  Physik,  1921,  8,  137 — 141). — The 
chemical  constants  of  sodium  and  potassium  have  been  calculated 
from  existing  data  on  the  specific  heat,  vapour  pressure,  and  latent 
heat  of  fusion  of  these  elements.  In  the  case  of  sodium,  the  value 
of  the  chemical  constant  C  is  found  to  be  0*846,  and  on  inserting 
this  value  in  the  equation  C=CQ-\- 1*5  log  M,  where  M  is  the  mole¬ 
cular  weight,  the  value  of  the  constant  C0  is  found  to  be  —1*20 
instead  of  —1*59,  as  in  the  case  of  mercury,  argon,  hydrogen, 
cadmium,  and  zinc.  The  data  on  which  the  calculation  is  based 
are  analysed  with  the  object  of  finding  the  cause  for  the  discrepancy. 
In  the  case  of  potassium,  the  value  of  C  is  found  to  be  1*016,  which 
gives  the  value  of  C0  as  —1*37.  J.  F.  S. 

Absolute  Entropy  and  Chemical  Constants.  Max  Planck 
(Ann.  Physik,  1921,  [iv],  66,  365 — 372). — An  answer  to  the 
criticism  of  Ehrenfest  and  Trkal  (ibid.,  1921,  65,  609)  in  which  the 
difficulties  in  calculation  of  entropy  experienced  in  the  author’s 
book  (“  Theorie  der  Warmestrahlung,”  1921)  are  pointed  out. 
It  is  also  doubted  whether  the  equation  s=k  log  W ,  in  which  W  is 
the  thermodynamic  probability,  will  give  the  value  of  the  entropy. 
The  author  answers  the  objections  and  criticisms  and  points  out 
that  they  arise  from  a  confusion  of  terms.  J.  F.  S. 
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Equation  of  Condition.  Rudolf  Wegscheider  (Z.  physikal. 
Chem.,  1921,  99,  361 — 382.) — A  theoretical  paper  in  which  the 
equation  of  condition  put  forward  by  Wohl  (this  vol.,  ii,  117)  is 
discussed  and  criticised.  It  is  shown  that  this  equation  of  condition 
leads  to  results  which  can  scarcely  be  accepted;  for  example,  the 
decrease  of  pressure  at  constant  volume  with  increasing  temperature 
in  liquid  systems,  consequently  this  equation  can  have  no  theoretical 
significance.  The  critical  point  is  alwaj^s  given  by  equations  of 
condition  which  yield  isotherms  of  the  van  der  Waals  form,  by  the 
coincidence  of  the  three  roots  of  the  equation  v~f(p  .  T).  The 
equality  of  four  roots  involves  the  introduction  of  a  relationship 
between  the  constants ;  the  equality  of  two  roots  leads  to  con¬ 
ditions  which  include,  in  addition  to  the  critical  point,  also  the 
maxima  and  minima.  J.  F.  S. 

Physical  Properties  of  Vapour-Liquid  Systems.  I. 

Wojciech  Swientoslawski  ( Roczniki  Chemji,  1921,  1,  276 — 296). 
— Starting  from  relationships  based  on  van  der  Waals’s  hypothesis 
of  corresponding  conditions,  t=T/Tc  and  dc/d=K=f(T).  Where 
T ,  d,  TC}  and  dc  are  the  temperature  and  corresponding  density 
and  Tc  and  dc  the  same  critical  values,  the  author  has  deduced 
the  following  regularities  from  the  experimental  work  of  Young, 
Amagat,  Mathias,  Villard,  Kamerlingh  Onnes,  and  Crommelin. 
(1)  The  value  of  K  or  log  A  increases  with  increasing  molecular 
weight  of  the  liquid,  and  also  when  the  liquid  is  associated.  (2) 
Oxygen  and  argon  have  small  values  for  K.  In  the  case  of  associ¬ 
ated  liquids,  it  is  shown  that  the  concentration  of  non-assoeiated 
molecules,  y ,  is  given  by  y°/o~100K/KA,  where  K=dc/dp  for  a 
non-assoeiated  liquid  and  KA  is  the  same  ratio  for  an  associated 
liquid  at  the  same  relative  temperature  (r= const.).  The  con¬ 
centration  of  non-associated  molecules  in  methyl  alcohol  and 
propyl  alcohol  increases  proportionally  to  the  temperature,  but 
this  is  not  true  for  ethyl  alcohol.  Ramsay’s  results  for  water 
and  ethyl  alcohol  are  satisfactory  if  it  is  assumed  that  the  associated 
molecule  of  water  contains  three  simple  molecules  and  that  of 
ethyl  alcohol  two  simple  molecules.  The  value  of  K  plays  an 
important  role  in  all  cases  where  the  physical  state  of  a  system 
liquid-vapour  is  characterised.  The  relationship  between  the 
surface  tension  y  and  the  reduction  of  pressure  below  the  meniscus 
in  a  capillary  tube  of  radius  r  is  given  by  (2y/rA/)r=Const.=A=const., 
and  in  the  case  of  osmotic  pressure  (P/A/)r=Const.— A = const.  The 
constant  of  Trouton’s  rule  may  be  calculated  by  the  equation 
W moi. ~ bR  logeA=20*4,  in  which  R—2  cal.  logeA=2,303,  logXQA= 
2*203x2*38  or  2*38,  depending  on  the  ratio  K=dc/dp  for  the  liquid 
at  the  relative  boiling  point  r==0*65  under  a  pressure  of  one 
atmosphere.  *  J.  F.  S. 

Physical  Properties  of  Vapour-Liquid  Systems.  II. 

Wojciech  Swientoslawski  (Roczniki  Chemji ,  1921,  1,  297 — 304; 
cf.  preceding  abstract). — It  is  shown  that  over  the  range  of  relative 
temperatures  t=0*50  to  r=0*95  the  expression  dc2  jT\og6K=B  is 
constant,  where  dc  is  the  density  of  the  liquid,  and  K  the  ratio  dcjdp  in 
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which  dp  is  the  density  of  the  vapour  at  the  absolute  temperature  T . 
The  deviations  of  B  never  exceed  a  mean  amount  of  ±2 ‘3%.  A 
minimum  value  of  B  is  found  between  r=0‘85  and  0*90  and  a 
maximum  about  r=0*60 — 0*65.  Associated  liquids  are  exceptional ; 
these  show  a  continual  increase  in  the  value  of  B  from  r=0‘50  to 
the  critical  temperature  t=1.  J.  F.  S. 

Vaporisation  Coefficients  of  Solid  and  Liquid  Mercury. 

M.  Volmer  and  I.  Estermann  (Z.  Physik ,  1921,  7,  1 — 12). — The 
authors  have  determined  the  velocity  of  vaporisation  of  mercury 
at  temperatures  from  59°  to  — 180°.  This  demands  the  determin¬ 
ation  of  the  fraction,  (a),  of  the  vaporised  mercury  which  is  con¬ 
densed  on  a  cooled  surface,  whilst  the  rest  (1  — a)  is  reflected.  It 
has  been  previously  shown  by  Knudsen  (Ann.  Physik ,  1915,  [iv], 
47,  697;  1916,  50,  472)  that  at  19*45°  a=0*95,  but  at  -*140° 
a=  1*00.  For  the  temperature  range  59 — 0°  the  rate  of  vaporisation 
and  consequently  the  value  of  a  has  been  determined  by  measuring 
the  rate  at  which  a  small  globule  of  mercury  deposited  on  the 
interior  of  the  outside  wall  of  a  highly  evacuated  Dewar  vessel 
filled  with  liquid  air  decreases.  The  Dewar  vessel  is  kept  in  a 
thermostat  at  the  required  temperature  during  the  experiment 
and  the  temperature  of  the  bath  up  to  40°  is  taken  as  the  tem¬ 
perature  of  the  mercury,  but  for  higher  temperatures  a  correction 
is  applied  to  the  bath  temperature  to  get  the  temperature  of  the 
mercury.  This  method  is  inapplicable  at  temperatures  below  0° 
and  above  60°.  For  these  temperatures,  0°  to  —64°,  the  rate  of 
vaporisation  is  determined  by  measuring  the  rate  of  change  of 
the  electrical  resistance  of  the  condensed  film  of  mercury.  A 
third  method  is  also  described  which  depends  on  the  difference  of 
readings  in  a  graduated  capillary  tube  due  to  vaporised  mercury. 
The  results  show  that  for  pure  liquid  mercury,  irrespective  of  the 
temperature,  the  value  of  a  is  unity,  but  for  solid  mercury  it  is 
less  than  unity  and  decreases  with  decreasing  temperature.  It  is 
shown  that  with  sulphur,  phosphorus,  and  benzophenone  the  value 
of  a  lies  between  0*2  and  0*5.  It  is  also  shown  that  there  is  a  close 
connexion  between  a  and  the  extent  to  which  a  liquid  may  be 
supercooled.  J.  F.  S. 

Coefficients  of  Vaporisation  and  their  Relationship  to 
Ostwald’s  Step  Rule.  M.  Volmer  and  I.  Estermann  (Z. 
physikal.  Chem .,  1921,  99,  383 — 394). — The  coefficient  of  vaporis¬ 
ation,  a,  has  been  determined  for  mercury  over  the  temperature 
+59°  to  —64°,  and  found,  for  the  liquid  phase,  to  be  equal  to  unity 
irrespective  of  the  temperature.  The  known  expression  G= 

1/V2t tR  .  VWjT  .  p  expresses  actually  the  velocity  of  vaporisation 
for  all  temperatures  :  If  this  equation  yields  results  for  other 
substances  similar  to  those  obtained  for  mercury,  then  it  becomes 
the  first  strictly  true  reaction  velocity  equation.  In  the  case  of 
solid  mercury  a  is  found  to  be  approximately  0*9.  The  ratio  a 
(solid) /a  (liquid)  has  been  determined  for  sulphur,  phosphorus, 
and  benzophenone  and  the  values  0*3- — 0*4,  0*4 — 0*5,  and  0*25 
respectively  have  been  obtained.  The  Ostwald  step  rule  and  the 
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limits  of  its  applicability  to  the  separation  of  the  liquid  and  solid 
phases  from  the  vapour  condition  are  shown  to  be  due  to  the 
different  a-values  of  the  solid  and  liquid  phases.  J.  F.  S. 

The  Separation  of  Miscible  Liquids  by  Distillation.  II. 

Arthur  Felix  Dufton  (T.,  1922,  121,  306 — 308). 

Divergences  of  the  Value  of  the  Mechanical  Equivalent  of 

Heat.  Wojciech  Swientoslawski  (Rocznilci  Chemji,  1921,  1, 
171 — 177). — The  author  gives  a  short  description  of  facts  which 
show  that  the  value  of  the  mechanical  equivalent  of  heat  requires 
exact  verification.  It  is  shown  to  be  probable  that  the  values 
obtained  by  electrical  and  mechanical  methods  are  not  in  agree¬ 
ment.  The  measurements  of  Jaeger  and  Stein wehr  show  that  in 
bomb  calorimetry  conditions  often  exist  which  increase  the  amount 
of  heat  obtained  by  the  introduction  of  electrical  energy  into  a 
calorimeter.  It  is  also  pointed  out  that  adiabatic  calorimetry  has 
not  been  employed  in  the  measurement  of  this  constant.  J.  F.  S. 

Heat  of  Vaporisation  of  Sodium  and  the  Probability  of  the 
Transition  of  the  Sodium  Atom  from  the  Resonance  to  the 
Normal  Condition  on  the  Basis  of  Optical  Measurements. 

R.  Ladenburg  and  R.  Minkowski  (Z.  Physik ,  1921,  6,  153 — 
164). — The  authors  have  measured  the  magnetic  rotation  of  the 
plane  of  polarisation  in  the  immediate  neighbourhood  of  the  D 
line  by  the  method  described  by  Senftleben  (Ann.  Physik ,  1915, 
[iv],  47,  949)  at  various  temperatures  of  the  emitting  vapour. 
The  sodium  used  was  contained  in  an  air-free  glass  tube  in  an 
electric  furnace  the  temperature  of  which  was  constant  to  zbO'l0. 
It  is  shown  that  the  dependence  of  N  (the  number  of  electrons 
which  vibrate  with  the  atoms)  on  the  temperature  can  be  regarded 
as  a  relative  vapour  pressure  curve,  if  the  theory  that  N  is  pro¬ 
portional  to  the  number  of  sodium  atoms  present  is  accepted. 
Calculation  from  the  experimental  results  leads  to  the  value  for 
the  heat  of  vaporisation  of  sodium  1't= o— 25*9  Cal.  This  value  is 
probably  uncertain  to  about  2%.  J.  F.  S. 

Action  of  Forces  between  Separated  Atoms  in  Diamond 
and  Aliphatic  Molecules.  K.  Fajans  (Z.  physikal.  Chem .,  1921, 
99,  395—415). — -A  theoretical  paper  in  which  it  is  shown  that  if 
in  analysing  the  results  of  heat  of  combustion  experiments  the 
assumption  is  made,  as  a  first  approximation,  that  only  neigh¬ 
bouring  atoms  have  a  noticeable  energetic  action  on  one  another, 
then  it  appears  that  the  firmness  of  a  C-C  linking  in  the  diamond 
is  somewhat  greater  than  that  in  aliphatic  hydrocarbons.  From 
this  it  follows  that  the  heat  of  combustion  of  hydrocarbons  with 
branched  chains  should  be  somewhat  smaller  than  that  of  the 
straight  chain  isomerides,  a  conclusion  which  is  in  keeping  with 
experimental  data.  To  explain  the  above  relationships  it  is 
assumed,  (1)  that  the  energy  of  the  C-C  linking  in  aliphatic  sub¬ 
stances  and  diamond  is  constant,  irrespective  of  whether  or  no 
the  carbon  atom  is  bound  to  further  carbon  atoms  or  also  with 
hydrogen.  (2)  That  separated  and  distant  atoms  have  a  notice- 
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able  energetic  action  on  one  another.  As  a  second  approximation 
in  the  quantitative  analysis,  only  those  linkings  which  lie  on  a 
common  edge  of  the  tetrahedron  are  considered.  From  a  com¬ 
parison  of  diamond  with  the  hydrocarbons  the  relationship  ym — 
2xm+h  ^1—2  Cal.,  between  the  energies  of  the  three  types  of 
edge  linkings  (C-C,  C-H,  H-H),  where  ym>  xm}  and  ^  are  re_ 
spectively  the  energies  of  formation  of  the  three  types  of  linking. 
This  relationship  indicates  a  method  of  explaining  the  difference 
in  properties  of  the  chain  isomerides  and  also  the  exceptional 
position  of  the  first  member  of  homologous  series.  In  the  case  of 
aliphatic  hydrocarbons,  alcohols,  ketones,  and  esters  of  mono¬ 
basic  acids,  the  chain  isomerides  with  low  boiling  point  and  heat 
of  vaporisation  possess  a  lower  heat  of  combustion,  a  stronger 
saturation  of  the  forces  in  the  molecule  corresponding  with  a 
weaker  intermolecular  force.  The  difference  in  the  boiling  points 
and  the  specific  heats  of  the  chain  isomeride  is  therefore  brought 
into  relationship  with  the  difference  in  the  intramolecular  energy, 
and  the  latter  is  attributed  to  the  mutual  action  between  separated 
and  distant  atoms.  J.  F.  S. 

The  Meaning*  of  the  Atomic  Constants  of  Heat  of  Com¬ 
bustion  and  Molecular  Refraction.  Walter  Huckel  (J.  pr. 
Chem.,  1921,  [ii],  103,  241 — 248). — A  theoretical  paper,  in  which  the 
author  states  the  various  relations  that  have  been  found  by  Steiger 
(A.,  1921,  ii,  473)  and  others  between  the  various  cc  atomic  ”  and 
“  linking  55  constants  of  organic  compounds  and  of  the  elements 
forming  them,  and  points  out  some  relations  that  seem  to  follow. 

W.  0.  K. 

New  Data  in  the  Thermochemistry  of  Organic  Substances. 

Wojciech  Swientoslawski  (Rocznilci  Chemji ,  1921,  1,  305 — 315). 
— The  heat  of  dissociation  of  hydrogen,  chlorine,  bromine,  iodine, 
and  solid  carbon  into  individual  atoms,  determined  during  recent 
years,  has  been  used  to  obtain  the  value  of  the  constant  c  of 
the  equations  (C— I)=(H— 1)  +  €— 3 ;  (C— Br)  =  (H— Br)+e— 3 ; 

(C-Cl)==(H-Cl)+e ;  (C-C)  =  (H-C)  +  € ;  (C-N)=(H-N)+€ ; 

(C— S)=(H— S)  +  e+2 ;  (C— 0)~(H— 0)+c+5 ;  (C-H)=(H- 
H)-|-€+15.  The  symbols  (C— I),  (H— I)  indicate  the  heat  of 
formation  of  the  single  link  between  the  atoms  named.  When 
the  values  8T3  Cal.,  106  Cal.,  46  Cal.,  and  36  Cal.  are  taken  as  the 
heat  of  formation  of  the  molecules  of  hydrogen,  chlorine,  bromine, 
and  iodine,  respectively,  as  represented  by  2X — =X2-\-Q  Cal., 

and  the  heat  of  formation  of  solid  diamond  as  -C-  =CsoiX287 

Cal.,  it  is  possible  to  calculate  the  heat  of  formation  of  the  links 
(C— C)  and  (C  —  H).  According  to  Fajans  (A.,  1920,  ii,  354), 
(C — C)= 137*5  Cal.  and  (C — H)  — 117*0  Cal.  Using  the  above  data 
in  the  equations,  a  mean  value  of  20*6  is  obtained  for  e.  From 
the  heat  of  formation  of  the  linkings  (H— Cl) =115*5  Cal.,  (H— Br)  — 
72*0  Cal.,  (H—I)=52*7  Cal.,  it  is  shown  that  (C-C1)  =  136*3  Cal., 
(C— Br)=89*7  Cal.,  and  (C— 1)=70*3  Cal.  An  analysis  of  the 
above  results  shows  that  the  heat  of  formation  of  a  link  is  an  additive 
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quantity  made  up  of  parts  due  to  the  links  of  the  atoms  concerned. 
These  parts  have  been  calculated  as  follows  :  (C— )=68*8  Cal., 
(H-)=48-2  Cal.,  (Cl— )=67-4  Cal.,  (Br-)=23*8  Cal.,  (I-)=4-4 
Cal.  The  heat  of  formation  of  a  link  between  two  atoms  is  the 
sum  of  the  two  atomic  values.  This  regularity  is  probably  existent 
in  inorganic  compounds  also,  for  if  the  above  atomic  values  of  the 
halogens  are  subtracted  respectively  from  the  heat  of  formation  of 
the  corresponding  haloids  of  potassium,  the  value  of  (K — )  is 
found  to  be  9T2,  94*5,  and  93*7  Cal.,  and  by  the  same  method  the 
value  for  sodium  (Na— )  is  83*3,  84*0,  and  82*7  Cal.  J.  F.  S. 

Heat  of  Coagulation  of  Ferric  Oxide  Hydrosol  with  Electro¬ 
lytes.  Frederick  L.  Browne  and  J.  Howard  Mathews  ( J . 
Amer.  Chem.  Soc .,  1921,  43,  2336 — 2352). — The  heat  of  coagulation 
of  ferric  oxide  hydrosol  of  various  concentrations  and  purity  by 
various  concentrations  of  sodium  oxalate,  sulphate,  chloride,  and 
hydroxide,  potassium  ferricyanide,  and  sulphuric  acid  has  been 
determined.  It  is  shown  that  the  dilution  of  ferric  oxide  hydrosols 
of  varying  purity  is  accompanied  by  measurable  heat  effects  until 
the  purity  exceeds  21  or  22  (the  ratio  of  gram  equivalents  of  ferric 
oxide  per  litre  to  gram  equivalents  of  chJorine  per  litre  is  termed 
the  purity  of  the  sol),  beyond  which  point  the  heat  of  dilution 
is  zero.  If  the  heat  of  dilution  per  gram- equivalent  of  chlorine  in 
the  sol  is  plotted  against  the  chlorine  content,  the  curve  is  of  the 
same  nature  as  that  for  the  heat  of  dilution  of  ferric  chloride  solutions 
of  varying  concentration.  The  thermal  behaviour  of  ferric  chloride 
solutions  on  dilution  confirms  the  observations  of  Goodwin  ( Physical 
Bev.y  1896,  9,  251 ;  1900,  11,  193),  to  the  effect  that  the  hydrolysis 
of  ferric  chloride  takes  place  in  two  steps,  the  first  an  instantaneous 
and  the  second  a  slow  reaction.  The  mixing  of  ferric  chloride 
solutions  with  common  electrolytes  involves  very  significant  heat 
changes.  The  heats  of  coagulation  have  been  reduced  to  curves 
showing  the  heat  of  coagulation  as  a  function  of  the  purity  which 
vary  widely  in  shape  with  the  nature  of  the  coagulant;  the  heat 
effect  is  usually  positive,  but  with  sodium  sulphate  and  sodium 
chloride  at  low  purities  it  is  negative.  As  the  purity  increases,  the 
heat  of  coagulation  becomes  smaller,  and  finally  becomes  negligible, 
except  in  the  case  of  sulphuric  acid.  The  peculiar  behaviour  of 
this  last  electrolyte  is  due  to  solution  of  the  ferric  oxide.  When 
the  heat  of  coagulation  is  plotted  against  the  concentration  of  the 
coagulating  electrolyte,  smooth  curves  are  obtained  which  show 
no  break  at  the  point  of  limiting  concentration.  The  heat  effects 
observed  on  coagulating  ferric  oxide  sols  with  electrolytes  are  to 
be  attributed  to  the  action  of  the  electrolytes  in  the  coagulants  on 
the  electrolytes,  particularly  ferric  chloride,  present  in  the  sol. 
The  change  in  dispersity  of  the  ferric  oxide  on  coagulation  does  not 
involve  a  greater  heat  change  than  1 — 2  cals. /gram -equivalent  of 
ferric  oxide.  In  the  case  of  ferric  oxide  hydrosols,  there  is  no 
heat  of  peptisation  analogous  to  the  heat  of  solution  of  crystalloids. 

J.  F.  S. 

Kation  Volumes  in  Permutite.  Richard  Lorenz  {Z.  Physik , 
1921,  6,  269 — 270). — -A  criticism  of  the  work  of  Giinther-Schulze 
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on  the  determination  of  the  kation  volumes  in  permutite  (A.,  1921, 
ii,  624).  It  is  pointed  out  that  the  value  found  for  the  alkali  ion  is 
practically  the  same  as  that  of  the  alkali  atom.  It  is  suggested 
that  the  alkali  ions  in  permutite  fill  only  a  small  amount  of  the 
space  and  have  a  large  space  to  vibrate  in.  This  great  mobility 
is  characteristic  of  permutite.  The  kation  radii  calculated  by 
Giinther-Schulze  are  probably  too  large,  for  the  new  determinations 
of  Fajans  and  Herzfeld  and  also  those  of  Lande  are  much  smaller 
and  lie  very  close  to  those  calculated  from  the  ionic  mobility  by 
Lorenz  and  Born.  J.  F.  S. 

The  Velocity  of  Extension  of  Thin  Layers  of  Oils  on  the 
Surface  of  a  Sheet  of  Water.  Paul  Woog  (Compt.  rend.,  1922, 
174,  162 — -165). — For  fatty  oils,  where  all  the  molecules  intervene, 
the  velocity  of  extension  is  practically  proportional  to  the  ratio 
(the  carboxyl  groups  of  the  glycerides + the  double  linkings + the 
acidity) /viscosity.  In  mineral  oils,  however,  the  velocity  of 
extension  depends  only  on  the  unsaturated  molecules,  which  are 
few  in  number,  and  hence  the  viscosity  plays  an  insignificant  part. 
In  mixtures  of  the  two  types  of  oil,  the  results  depend  on  the  relative 
proportions  in  which  the  active  fatty  oil  and  the  comparatively 
inactive  mineral  oil  are  mixed.  W.  G. 

High  Pressure  Due  to  Adsorption.  William  D.  Harkins 
and  D.  T.  Ewing  (Chem.  News ,  1922,  124,  23 — 24,  31 — 35). — Cf. 
this  vol.,  ii,  123.  J.  F.  S. 

Electro-adsorption  as  a  Purely  Chemical  Process.  I.  M. 

Kolthoff  (Kolloid  Z .,  1922,  30,  35 — 44). — The  author  discusses 
electro -adsorption  (adsorption  of  ions)  and  from  the  experi¬ 
mental  results  of  Freundlich,  Oden,  and  others  shows  that  the 
process  is  strictly  a  chemical  one.  The  adsorption  of  copper,  lead, 
morphine,  codeine,  papaverine,  atropine,  ferricyanide,  oxalate, 
chromate,  and  iodate  ions  by  norit  carbon  confirms  this  view. 
It  is  shown  that  the  adsorption  isotherm  can  be  deduced  directly 
from  the  stoicheiometric  relationships,  if  it  is  assumed  that  the 
electro-adsorption  is  a  process  in  which  a  sparingly  soluble  sub¬ 
stance,  contained  in  the  adsorbent,  is  converted  by  the  adsorbed 
ion  into  another  sparingly  soluble  substance.  The  coefficient  1  jn 
of  the  adsorption  isotherm  bears  a  direct  relationship  to  the  valency 
of  the  reacting  substances.  If  1  jn  is  equal  to  a  for  a  univalent  ion, 
then  it  has  the  value  a/2  for  a  bivalent  ion  and  a/3  for  a  tervalent 
ion.  This  relationship  is  confirmed  by  the  present  experiments 
and  by  the  earlier  work  of  Freundlich  and  Oden.  The  significance 
of  the  quantity  of  the  adsorbent  is  explained  by  the  characteristic 
constitution  of  its  surface  layer  of  particles.  The  active  ion,  which 
determines  the  charge  in  the  surface  layer,  and  in  adsorption 
forms  the  insoluble  salt,  is  present  in  this  layer  in  far  larger  concen¬ 
tration  than  in  the  liquid.  When  equilibrium  has  been  set  up  on 
the  surface  of  a  particle,  then  the  concentration  of  the  active  ion, 
in  contact  with  the  excess  of  reacting  ions,  is  small.  In  such  a 
case,  if  fresh  adsorbent  is  placed  in  the  liquid,  then  the  reacting  ions 
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are  again  in  contact  with  large  concentrations  of  active  ions,  and 
the  reaction  commences  anew.  The  general  chemical  theory  in  its 
relationships  to  colloid  chemistry  is  shortly  discussed.  J.  F.  S. 

Origin  of  the  Charge  of  a  Colloidal  Particle  and  its  Neutral¬ 
isation  by  Electrolytes.  Jnanendra  Nath  Mukherjee  {Trans. 
Faraday  Soc.,  1921,  16,  Appendix,  103 — 1 15). — The  charge  of  a 
number  of  suspensoids  has  been  shown  to  be  due  to  the  adsorption 
of  a  common  ion  and  the  nature  of  the  chemical  forces  which  cause 
this  adsorption  has  been  defined.  The  effect  of  the  electrical  charge 
of  a  surface  (due  to  the  disorption  of  ions)  on  ions  of  opposite  sign 
has  been  theoretically  investigated  for  the  case  when  chemical 
action  does  not  take  place  between  the  surface  and  the  ion.  It 
has  been  shown  that  the  electrical  forces  are  sufficiently  strong  to 
account  for  adsorption.  The  stability  of  the  adsorption  of  an  ion 
of  opposite  sign  by  electrical  forces  has  been  given  a  quantitative 
form,  assuming  that  the  charge  of  the  surface  consists  of  ions  which 
can  be  treated  as  point  charges  widely  separated  from  each  other. 
Actual  calculations  justify  this  assumption.  The  reversal  of  the 
charge  by  electrical  adsorption  has  been  discussed.  The  following 
series  of  the  adsorbability  of  kations  by  a  negatively  charged 
surface  has  been  deduced  from  the  theory:  Th'***> Al*’* >Ba*‘> 
Sr**  >  Ca’*  >  Mg‘*  >  H*  >  Cs*  >  Rb*  >  K*  >  Na’  >  Li’ .  This  order  is  the 
same  as  that  of  the  precipitating  power  of  these  ions  for  a 
number  of  suspensoids  of  widely  differing  chemical  properties. 
Equations  deduced  from  the  theory  agree  satisfactorily  with 
the  experimental  observations  of  Elissafoff  (A.,  1912,  ii,  419)  on 
electro-endosmosis.  The  chemical  affinity  of  the  surface  atoms  is 
not  always  negligible,  and  for  this  reason  the  series  given  above 
cannot  be  expected  to  hold  in  all  cases.  J.  F.  S. 

Electrical  Theory  of  Adsorption.  W.  Harrison  {Trans. 
Faraday  Soc.,  1921,  16,  Appendix,  116 — 118). — A  criticism  of 
Mukherjee’s  theory  of  adsorption  (cf.  preceding  abstract).  The 
author  is  of  the  opinion  that  the  double  layer  consists  of  a  surface 
of  rigidly  fixed  atoms  under  continuous  bombardment  of  positively 
and  negatively  charged  ions,  any  particular  point  on  the  rigid 
surface  becoming  in  turn  negative,  neutral,  and  positive,  these 
conditions  arising  in  any  order.  The  observed  contact  difference 
is  the  average  effect  of  these  conditions.  When  several  kinds  of 
atoms  are  present  in  the  solution,  the  average  number  of  any  one 
of  them  at  the  surface  will  depend  on  their  concentration,  valency, 
and  mobility.  The  variation  of  contact  difference  from  negative 
to  neutral  and  positive  was  observed  with  cotton  and  aluminium 
sulphate  near  the  neutral  point  {J.  Soc.  Dyers  and  Col.,  1911,  27, 
279;  1918,  34,  91).  These  variations  occurred  during  the  same 
experiment,  the  readings  being  direct  measurements  of  E.M.F. 
developed  by  filtration  under  pressure.  J.  F.  S. 

Diffusion  of  Hydrogen  through  Iron  and  Platinum. 

Gerhard  C.  Schmidt  and  Th.  Lucre  {Z.  Physik ,  1921,  8,  152 — 
159). — The  diffusion  of  hydrogen  through  iron  and  platinum  has 
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been  investigated.  A  sheet  of  the  metal  was  fixed  between  two 
glass  vessels,  hydrogen  was  electrolytically  generated  on  one  side 
of  the  sheet  and  the  potential  on  the  other  side  measured  over  a 
period  of  time  up  to  about  twenty-four  hours.  The  metal  sheets 
were  of  various  thicknesses.  It  is  shown  in  the  case  of  iron  that 
the  passage  of  the  hydrogen  through  the  metal  is  always  indicated 
by  a  fall  of  potential.  In  the  case  of  thin  sheets,  the  fall  of  potential 
is  observed  as  soon  as  the  electrolysis  commences ;  the  fall  of 
potential  is  rapid  at  first,  and  gradually  becomes  slower  until, 
when  the  liberation  of  hydrogen  has  proceeded  for  some  time,  it 
becomes  constant.  With  sheets  of  medium  thickness  (0*5 — 1*0  mm.) 
the  fall  of  potential  is  gradual,  and  with  sheets  thicker  than  TO  mm. 
there  is  no  fall  of  potential.  On  breaking  the  polarising  current,  the 
potential  increases,  the  more  quickly  the  thinner  the  metal.  From 
this  fact  it  is  deduced  that  the  hydrogen  diffuses  into  the  liquid. 
With  thicker  sheets,  the  increase  of  potential  is  slower,  which  is 
explained  by  the  longer  time  required  for  the  relatively  large 
volume  of  hydrogen  to  diffuse  into  the  liquid.  Similar  results  are 
obtained  in  the  case  of  platinum.  The  results  show  that  the 
passage  of  hydrogen  across  platinum  plates  is  a  diffusion  and  not, 
as  stated  by  Nernst  and  Lessing  (Gottinger  Nachr .,  1902,  146),  due 
to  small  pores  in  the  metal.  The  Nernst-Lessing  rule  was  shown 
by  them  to  hold  for  palladium  and  thin  sheets  of  platinum,  but  not 
for  thicker  sheets  of  platinum.  It  is  shown  that  the  reason  for 
the  rule  holding  with  palladium  is  that  on  account  of  the  great 
power  of  palladium  for  absorbing  hydrogen  practically  none  is 
liberated  from  the  other  side,  and  consequently  the  condition  of 
the  rule  is  obtained.  J.  F.  S. 

Dispersoid  Analysis  of  Non-aqueous  Systems.  Wolfgang 
Ostwald  (Trans,  Faraday  Soc 1921,  16,  Appendix,  89 — 93). — 
The  author  describes  the  preparation  of  membranes  and  jellies 
suitable  for  dispersoid  analysis  of  solutions  in  alcohol  of  97%,  for 
both  dialysis  and  diffusion  experiments.  The  mercury  sulphide 
alcosol,  the  preparation  of  which  is  explained,  is  an  especially 
stable  sol  suitable  for  these  tests.  Solutions  of  dyes,  resins,  neutral 
salts,  fatty  acids,  and  soaps,  as  far  as  at  present  examined,  produced 
by  the  spontaneous  solution  of  these  substances  in  97%  alcohol, 
are  all  molecular-dispersed,  or  contain,  at  any  rate,  molecular- 
dispersed  particles  in  considerable  proportions.  Zein,  the  protein 
of  maize  which  is  soluble  in  alcohol,  is  also  found  to  be  dialysable. 

J.  F.  S. 

Solubility.  III.  Solubility  of  Metal  Ammonia  Salts  in 
Salt  Solutions.  J.  N.  Bronsted  and  Agnes  Petersen  (J.  Amer . 
Ghent.  Soc.,  1921,  43,  2265—2292;  cf.  A.,  1920,  ii,  536).— A  long 
list  of  the  solubilities  of  eighty-six  cobalt,  chromium,  and  rhodium 
complex  ammine  salts  in  water  at  0°  and  20°  is  given  in  the  paper. 
The  solubilities  of  a  large  number  of  complex  ammine  salts  of 
cobalt  and  chromium  in  solutions  of  potassium  chloride,  formate, 
chlorate,  trichloroacetate,  dichloroacetate,  monochloroacetate,  thio- 
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cyanate,  hydroxide,  nitrate,  and  phthalate ;  sodium  chloride, 
sulphate,  chlorate,  nitrate,  formate,  oxalate,  and  benzenesulphon- 
ate ;  magnesium  sulphate  and  chloride ;  calcium  formate,  acetic 
acid;  and  mono-,  di-,  and  trichloro-acetic  acids  of  various  concen¬ 
trations  have  been  determined  at  0°.  In  the  preceding  papers 
( loc .  cit.)  it  was  shown  that  the  expression  log  S/S0— a(Ct13 — $013) 
represents  approximately  the  solubility  changes  of  salts  in  hetero- 
ionic  solvents  up  to  about  O-liV-solutions,  when  a  is  a  constant 
which  for  uni-univalent  salt  systems  has  the  value  1/3,  C  is  the 
concentration  of  the  solvent  salt,  S0  the  solubility  in  water,  and  S 
that  in  the  salt  solution  at  the  same  temperature.  The  experi¬ 
mental  data  furnished  for  salts  of  the  same  type  in  the  present 
paper  agree  approximately  with  the  formula,  and  an  equation  of 
the  same  type  is  found  for  bivalent  salts.  The  individual  nature 
of  the  salts  employed  is  more  pronounced  in  the  larger  amount  of 
material  now  presented  and  tends  to  obscure  any  numerical 
regularity  in  salt  systems  of  promiscuous  types.  The  experiments 
lead  to  the  following  rules.  The  influence  of  the  solvent  increases 
with  increasing  valency  of  the  ion  of  the  solvent  salt,  which,  in  the 
case  of  ter- bivalent  salts,  leads  to  an  enormous  increase  of  solubility, 
even  on  the  addition  of  solvents  of  very  low  concentration.  When 
both  the  dissolved  and  dissolving  ions  are  of  higher  valency,  the 
effect  of  the  sign  of  the  electric  charge  is  very  marked,  producing 
the  highest  solubility  values  when  the  multivalent  ions  of  solvent 
and  solute  are  of  different  sign.  The  reason  for  the  appearance  of 
individuality  in  the  solubility  curves  is  to  be  sought  partly  in  the 
hydration  of  the  solvent  and  the  solute,  and  partly  in  the  fact 
that  in  these  ions  the  mass  is  not  to  be  regarded  as  a  point,  but 
as  a  particle  of  varying  size  bearing  a  number  of  electric  charges 
of  opposite  signs,  the  algebraic  sum  of  which  gives  the  valency  of 
the  ion.  It  is  probable  that  the  size  of  the  ion  in  the  present  cases 
will  have  an  influence  of  considerable  magnitude.  J.  F.  S. 

Probability  of  Spontaneous  Crystallisation  of  Supercooled 
Liquids.  C.  N.  Hlnshelwood  and  Harold  Hartley  (Phil.  Mag., 
1922,  [vi],  43,  78 — 94). — The  statistical  investigation  of  the  spon¬ 
taneous  crystallisation  of  supercooled  salol,  phenol,  p-toluidine, 
and  o-nitrophenol  leads  to  the  following  conclusions  :  In  all  these 
cases  crystallisation  is  provoked  by  colloidal  organic  dust  particles, 
the  activity  of  which  diminishes  in  general  as  the  result  of  heating 
or  ageing.  The  effectiveness  of  the  dust  particles  depends  on  their 
radius.  If  this  is  equal  to  the  radius  of  a  small  particle  of  the 
solid  which  should  thermodynamically  be  in  equilibrium  with  the 
supercooled  liquid,  then  crystallisation  occurs  at  once.  If  the  radius 
is  less  than  this,  the  supercooled  liquid  has  an  average  life  depending 
on  the  discrepancy  between  the  equilibrium  radius  and  the  radius 
of  the  particles  present.  The  magnitudes  of  these  quantities  are 
discussed.  The  results  of  crystallisation  experiments  are  given  : 
16  sets  of  70  tubes  of  salol  were  kept  at  32-3°  in  a  thermostat  and 
the  number  which  had  crystallised  at  various  times  noted ;  similar 
results  are  recorded  for  12  sets  of  41  tubes  of  phenol  at  18 — 25°; 
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8  sets  of  122  tubes  of  p-toluidine  at  33*36 — 17*48°  and  5  sets  of 
130  tubes  of  o-nitrophenol  at  38*72 — 31*1°.  J.  F.  S. 

Structure  of  [Hanging]  Drops  of  Mixed  Liquid  Crystals. 

0.  Lehmann  (Ann.  Physik ,  1921,  [iv],  66,  323 — 343). — The  structure 
of  hanging  drops  of  liquid  crystals  of  p-hydroxyphenetole  and 
cholesteryl  benzoate  has  been  examined  between  parallel  Nicols  by 
means  of  the  dichroic  effects  produced.  A  number  of  diagrams  and 
descriptions  of  the  structure  observed  are  included  in  the  paper. 

J.  F.  S. 

Submicrons  Visible  in  the  Tyndall  Cone  to  the  Naked  Eye. 

J.  Tratjbe  and  P.  Klein  (Kolloid  Z.,  1922,  30,  19— 20).— When 
30  c.c.  of  1/30000  X-lead  nitrate  solution  are  treated  with  2  drops 
of  X/2-sodium  carbonate  solution  in  a  rectangular  vessel,  stirred, 
and  illuminated  by  a  Tyndall  cone,  it  is  found  that  in  forty  to  sixty 
seconds  an  extremely  large  number  of  small  particles  are  visible  by 
means  of  a  hand  lens.  The  particles  are  in  violent  and  irregular 
motion.  As  the  time  of  the  existence  of  these  particles  increases 
more  and  more  light  is  reflected  from  them,  so  that  in  about  two 
minutes  they  are  visible  to  the  naked  eye  at  a  distance  of  2  metres. 
It  is  held  that  the  particles  are  crystals  and  are  visible  on  account 
of  their  rotation,  which  causes  an  intermittent  reflexion  of  light 
from  the  crystal  faces.  The  phenomenon  is  not  produced  by  all 
concentrations  of  lead  nitrate,  X/10000  is  too  concentrated  and 
N /1 0000  is  too  dilute ;  the  best  concentration  is  that  given  above. 
The  same  phenomenon  may  be  observed  with  very  dilute  solutions 
of  calcium  sulphate,  calcium  ammonium  phosphate,  barium  sulphate, 
mercurous  chloride,  and  lead  chloride.  J.  F.  S. 

Fibrous  Structure  of  Hard  Drawn  Metal  Wires.  M. 

Ettisch,  M.  Polanyi,  and  K.  Weissenberg  (Z.  physikal.  Chem., 
1921,  99,  332 — 337). — From  the  X-ray  examination  of  hard  and 
soft  wires  of  copper,  tungsten,  iron,  molybdenum,  palladium, 
aluminium,  silver,  and  zinc,  it  is  shown  that  the  crystallite  in  soft 
•  wires  is  arranged  irregularly,  whilst  in  hard  wires  it  is  arranged 
regularly.  In  the  case  of  the  metals  with  a  space  centred  cubic 
lattice  (tungsten,  iron,  molybdenum),  it  is  found  that  only  a  single 
lattice  plane  lies  in  the  section  of  the  wire,  namely,  the  plane  (110), 
whilst  in  the  case  of  the  metals  with  a  face  centred  cubic  lattice 
(copper,  palladium,  and  aluminium)  two  lattice  planes  lie  in  the 
section  of  the  wire,  namely,  the  planes  (111)  and  (100).  The 
crystallite  arrangement  in  hard  wires  is  termed  a  fibrous  structure 
because  this  arrangement  was  first  observed  in  natural  fibres  such 
as  ramie  and  silk.  J.  F.  S. 

Molecular  Structure  of  Amorphous  Solids.  C.  V.  Raman 
(Nature,  1922,  109,  138 — 139). — In  view  of  the  fact  that  glass 
exhibits  a  very  strong  scattering  of  light,  its  magnitude  being  of 
the  order  that  might  be  expected  if  the  arrangement  of  the  molecules 
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was  irregular,  it  is  assumed  that  such  is  the  case.  If  the  arrange¬ 
ment  of  the  molecules  approximated  to  the  crystalline  state,  the 
scattering  of  light  would  be  merely  that  due  to  the  thermal  move¬ 
ments  of  the  molecules,  and  would  be  much  smaller.  Careful 
microscopic  examination  failed  to  disclose  any  inclusions,  to  which 
the  effect  has  previous^  been  ascribed  (Strutt,  Proc.  Roy.  Soc ., 
1919,  [A],  95,  476).  A.  A.  E. 

Action  of  Penetrating  Radium  Radiation  on  Inorganic 
and  Bio-colloids.  III.  A.  Fernau  and  Wo.  Pauli  (Kolloid  Z., 
1922,  30,  6 — 13  ;  cf.  A.,  1915,  ii,  722 ;  1917,  ii,  189).— A  continuation 
of  previously  published  work  (loc.  cit.).  In  the  present  paper  the 
influence  of  the  radiation  from  a  radium  preparation  equivalent  to 
78*6  mg.  of  radium  on  gelatin,  albumin,  casein,  acid  albumin,  and 
lecithin  has  been  investigated.  Of  the  radiation  emitted  by  the 
radium  preparation,  only  25%  of  the  hardest  (3-radiation  and  99% 
of  the  y-radiation  came  in  contact  with  the  colloids.  It  is  shown 
that  the  viscosity  of  a  099%  solution  of  glutin  from  bone  glue  at 
35°  falls  rapidly  at  first  under  the  influence  of  the  radiation  and 
then  successively  less  rapidly,  but  in  the  presence  of  OTiV-sodium 
chloride  the  fall  in  viscosity  is  much  slower.  The  addition  of 
0*01  ^-hydrochloric  acid  to  0*5%  glutin  solution  causes  at  first  a 
rapid  fall  in  the  viscosity,  which  becomes  less  rapid  as  the  time 
increases.  Under  the  action  of  the  radiation,  the  rate  of  fall  of 
the  viscosity  is  still  more  rapid.  The  action  of  the  radiation  is 
analogous  to  the  action  of  heat  on  glutin.  Glutin  jellies  when 
exposed  to  the  radiation  liquefy,  but  the  portion  nearest  the  tube 
containing  the  radium  sets  to  a  solid,  opaque  mass  which  sticks  to 
the  tube  and  is  insoluble  in  water,  although  soluble  in  alkali  hydr¬ 
oxide.  The  coagulation  of  serum -albumin,  which  had  been  freed 
from  globulin,  by  the  radiation  is  found  less  rapid  in  the  presence 
of  sodium  chloride,  the  retardation  being  greater  the  greater  the 
concentration  of  the  salt.  The  time  required  for  coagulation  of 
albumin  depends  on  the  concentration  of  the  albumin ;  it  decreases 
at  first  with  increasing  concentration,  passes  through  a  minimum 
at  0*5 — 1*0%  of  albumin,  and  then  increases.  The  action  of  the 
radiation  on  solutions  of  the  sodium  salts  of  acid  albumin  and 
casein  is  to  displace  the  equilibrium  toward  the  acid  side,  that  is, 
to  decrease  the  concentration  of  the  hydroxyl  ion.  Thus  an  acid 
albuminate,  prepared  from  serum-albumin,  had  a  hydroxyl-ion 
concentration  1*66  X  10_5i^ ;  after  subjection  to  the  radiation  for 
a  week  the  value  was  1*57  x  10”6A,  and  after  three  weeks  3*62  x 
10 ~8N,  whilst  sodium  caseinate  solution  had  the  value  8*64  x  10-5, 
which  became  1*19  X  10“6  after  treatment  with  the  radiation  for  a 
week.  A  solution  of  3  grams  of  lecithin  in  200  grams  of  water 
exhibited  at  25°,  under  the  action  of  the  radiation,  a  gradual  fall 
in  viscosity,  but  scarcely  any  change  in  the  hydrogen -ion  concentra¬ 
tion  or  in  the  specific  conductivity.  Similar  results  are  also  found 
with  a  0*2%  emulsion  of  cholesterol.  The  results  show  that  whilst 
albumins  undergo  considerable  change  under  the  action  of  radium 
radiation,  this  is  not  the  case  with  lipoid  emulsions.  J.  F.  S. 
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Protective  Colloids.  XI.  Carragheen  as  a  Protective 
Colloid.  I.  General  Colloid-chemical  Investigation  of  the 
Extract  of  Irish  Moss.  A.  Gutbier  and  J.  Huber  (Kolloid  Z ., 
1922,  30,  20 — 31 ;  cf.  A.,  1921,  ii,  537) —The  method  of  preparation 
and  properties  of  colloidal  solutions  prepared  from  Irish  moss  are 
described.  Purified  carragheen  (30  grams)  is  placed  in  a  litre  of 
water  at  the  ordinary  temperature  and  kept  until  the  swelling 
process  is  complete,  then  it  is  vigorously  shaken  for  five  hours. 
The  mucilage  is  separated  by  pressing  through  linen.  Several 
other  preparations  are  described ;  the  amount  of  dry  colloid  varies 
between  0*4400  gram  and  0*2100  gram  per  100  c.c.  of  mucilage,  and 
the  ash  between  0*0246  and  0*0600.  Dialysis  reduces  the  amount 
of  ash  and  removes  the  turbidity  and  the  foul  odour  and  raises  the 
degree  of  dispersion.  Carragheen  solutions  do  not  produce  fungoid 
growths  when  kept,  and  it  is  therefore  unnecessary  to  add  stabilising 
agents.  On  keeping,  the  viscosity  of  a  0*55%  mucilage  fell  from  15*29 
to  an  approximately  constant  value  of  7*  19  in  thirty -three  days.  The 
rate  of  decrease  in  viscosity  is  rapid  at  first  and  subsequently  much 
slower.  The  change  in  viscosity  with  ageing  indicates  the  change 
of  the  mucilage  to  a  more  stable  system.  Boiling  the  mucilage 
reduces  the  viscosity  by  an  amount  which  increases  with  the  length 
of  time  of  boiling.  This  indicates  a  change  in  the  chemical  con¬ 
stitution  of  the  mucilage,  but  after  filtration  no  further  change 
occurs  on  prolonged  keeping.  Heating  therefore  may  be  regarded 
as  a  hastened  ageing  and  gives  rise  to  stable  colloidal  solutions. 
The  viscosity  increases  with  increasing  concentration,  but  the 
amount  of  increase  is  greater  the  higher  the  temperature  employed 
in  the  preparation.  Electrolytes  have  no  unfavourable  action  on 
the  mucilage,  no  coagulation  or  visible  change  being  brought  about 
except  in  the  case  of  sodium  hydroxide,  where  it  becomes  light 
brown  in  colour.  Increasing  concentration  of  hydrochloric  acid, 
sodium  hydroxide,  and  sodium  chloride  decreases  the  viscosity  to 
values  which  approach  a  constant  value  as  the  concentration  of  the 
electrolyte  increases.  J.  F.  S. 

Protective  Colloids.  XI.  Carragheen  as  Protective 
Colloid.  II.  Colloidal  Silver.  A.  Gutbier,  A.  Wolf,  and 
A.  Kiess  ( Kolloid  Z 1922,  30,  31 — 35;  cf.  preceding  abstract). — 
Extract  of  Irish  moss  prepared  as  indicated  previously  ( loc .  cit.) 
has  been  investigated  as  to  its  efficacy  as  a  protecting  colloid  in  the 
case  of  colloidal  silver.  Before  use,  the  mucilage  is  aged  for  a 
considerable  time  and  thereby  stabilised.  Colloidal  silver  prepared 
in  the  presence  of  carragheen  by  hydrazine  hydrate  has  colours 
varying  from  dark  reddish-brown  to  brownish-yellow  in  transmitted 
light,  depending  on  the  concentration  of  the  silver  nitrate  used. 
It  is  exceedingly  stable  and  remains  unchanged  for  two  months, 
and  may  be  evaporated  to  dryness  on  a  water-bath  to  an  almost 
black  residue  which  is  completely  reversible.  On  the  other  hand, 
evaporation  in  a  vacuum  over  sulphuric  acid  yields  a  viscous  paste 
which  is  not  completely  reversible,  but  yields  a  secondary  system 
with  water  which  is  only  stable  in  dilute  solutions.  Colloidal 
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solutions  of  silver  have  been  prepared  in  the  presence  of  carragheen 
with  a  concentration  of  17%  of  silver,  but  they  were  not  very 
stable.  Carragheen  itself  has  a  reducing  action  on  silver  nitrate 
and  produces  colloidal  silver.  This  action  is  not  complete,  but  the 
percentage  of  reduced  silver  increases  with  the  dilution  of  the  silver 
nitrate;  thus  A/lO-silver  nitrate  gives  8*98%  of  reduced  silver, 
whilst  N/ 640 -silver  nitrate  gives  58*54%  of  reduced  silver,  the 
amount  of  carragheen  being  the  same  in  all  cases.  J.  F.  S. 

jUltra-violet  Spectroscopical  Studies  on  the  Antagonistic 
Action  of  Salts  in  Organic  Colloidal  Solution.  Tetsutaro 
Tadokoro  (J.  Coll.  Agric.  Hokkaido  Imp.  Univ .,  1921, 10,  37 — 49; 
cf.  A.,  1918,  ii,  432). — The  effect  of  different  salts  on  the  degree  of 
dispersion  of  organic  colloidal  solutions  (egg-albumin,  taka-diastase, 
blood-serum,  and  lettuce  juice)  was  studied  by  observing  the  changes 
induced  in  their  absorption  spectra  in  the  ultra-violet.  Certain 
pairs  of  salts  were  shown  to  have  antagonistic  effects  on  dispersion. 
Ultramicroscopic  observations  confirmed  the  conclusions  drawn 
from  the  spectroscopical  observations.  G.  W.  R. 

The  Importance  of  Imbibition  for  some  Biochemical 
Problems.  M.  Richter-Quittner  (Biochem.  Z.,  1921,  121, 
273 — 292). — By  means  of  the  Zsigmondy-Haen  ultra-filtration 
apparatus,  the  author  has  examined  the  influence  of  electrolytes 
and  non-electrolytes  on  the  velocity  of*  ultra- filtration  of  various 
dispersoid  systems,  for  example,  sera,  for  substances  which  inhibit 
imbibition  will  accelerate  filtration.  All  potassium  salts,  heavy 
metal  salts,  urea,  and  sugar  inhibit,  whilst  other  kations  favour 
imbibition.  For  anions  the  Hofmeister  series  holds  good.  H.  K. 

[Reversal  of  Phases  in  Emulsions  and  Precipitation  of 
Suspensoids  by  Electrolytes.  Shanti  Swarupa  Bhatnagar 
(Trans.  Faraday  Soc .,  1921,  16,  Appendix,  27 — 31). — A  study  of 
the  reversal  of  phase  in  oil-water  emulsions  in  the  presence  of  pure 
soaps  by  electrolytes  (cf.  T.,  1920,  117,  542),  and  the  precipitation 
of  arsenic  sulphide  sols  by  hthium  chloride  (Mukherjee,  J .  Amer. 
Chem.  Soc.}  1915,  37,  2030).  It  is  shown  that  the  power  of  ions  in 
reversing  the  phases  in  oil-water  emulsions  in  the  presence  of  soap 
f ollows  the  order  :  Ar*‘>Cr“*>IS[i**>Pb”>Ba,*>Sr,,>Ca*#.  The 
amount  of  electrolyte  required  varies  with  different  soaps  but  the 
order  of  the  different  electrolytes  remains  the  same.  The  greater 
the  dilution,  that  is,  the  distahce  between  the  oil  particles  in  an 
emulsion,  the  larger  the  amount  of  a  multivalent  ion  required  to 
bring  about  reversal  of  the  phases.  Some  measurements  are  given 
of  the  effect  of  diluting  milk  on  the  rate  of  coagulation  by  dilute 
sulphuric  acid.  It  is  shown  that  the  greater  the  dilution  the  larger 
is  the  concentration  of  acid  required  to  bring  about  an  immediate 
coagulation.  Soaps  are  regarded  as  exerting  a  protective  action 
on  oil-water  emulsions,  and  it  is  shown  that  the  protective  action 
follows  the  order:  potassium  stearate > sodium  stearate > sodium 
and  potassium  oleate  >  potassium  oleate  >  sodium  oleate. 


J.  F.  S. 
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Peptisation  and  Precipitation.  N.  G.  Chatterji  and  N.  R. 
Dhar  [Trans.  Faraday  Soc.,  1921,  16,  Appendix,  122 — 127). — Silver 
chloride,  silver  chromate,  calcium  silicate,  cupric  fluoride,  and 
barium  sulphate  when  precipitated  in  the  presence  of  glycerol  or 
concentrated  sucrose  solutions  are  not  peptised.  The  hydroxides 
of  iron,  nickel,  cobalt,  thorium,  and  mercury  may  be  peptised  by 
adding  an  alkaline  hydroxide  to  the  solutions  of  salts  of  these  metals 
in  the  presence  of  glycerol  or  concentrated  sucrose  solution.  In  the 
case  of  gold  or  uranium  salts,  ammonium  hydroxide  should  be  used 
instead  of  sodium  hydroxide.  In  these  cases,  peptisation  can  only 
be  brought  about  if  the  alkali  is  added  to  the  mixture  of  the  salt 
and  glycerol,  but  precipitation  takes  place  if  the  solution  of  the  salt 
is  added  to  the  mixture  of  glycerol  and  alkali.  These  results  are 
supported  by  conductivity  measurements.  The  major  portion  of 
the  hydroxides  of  aluminium,  chromium,  lead,  mercury,  and  copper, 
when  dissolved  in  sodium  or  potassium  hydroxide,  exists  as  a  colloid, 
whilst  zinc  hydroxide  mainly  forms  a  zincoxide,  as  shown  by  con¬ 
ductivity  experiments.  Similarly,  the  hydroxides  of  aluminium, 
iron,  and  chromium  form  colloidal  solutions  in  acetic  acid,  whilst 
zinc  hydroxide  forms  zinc  acetate.  The  transformation  of  the 
blue  hydroxide  of  copper  to  the  black  variety  and  that  of  the  blue 
hydroxide  of  cobalt  to  the  pink  form  are  changes  of  the  same  type, 
and  are  almost  equally  effected  by  different  catalysts.  The  hydr¬ 
oxides  of  aluminium,  chromium,  and  zinc  respectively  are  adsorbed 
by  ferric  hydroxide  when  the  latter  is  precipitated  in  the  presence 
of  solutions  of  the  hydroxides  of  these  metals  in  potassium  hydroxide. 

J.  F.  S. 

A  Kinetic  Precipitation  Measurer.  Wo.  Ostwald  and 
F.-V.  von  Hahn  [Kolloid  Z .,  1922,  30,  62 — 70). — Two  new  preci¬ 
pitation  measures  are  described,  which  permit  of  the  precipitation 
process  and  the  peptisation  of  colloidal  solutions  being  studied 
kinetically.  The  one  instrument,  the  two-limbed  measurer,  is 
based  on  the  principle  of  level  difference  in  communicating  tubes, 
and  the  change  of  this  difference  due  to  decrease  of  density  of  one 
liquid  by  the  sedimentation  of  the  disperse  phase  contained  in  it.  The 
second  apparatus,  the  single-limbed  measurer,  depends  on  the  rise  of 
the  seal  liquid  column  of  an  enclosed  gaseous  volume,  through  change 
in  the  density  of  the  seal  liquid  in  consequence  of  the  precipitation 
of  the  disperse  phase  which  it  contains.  A  number  of  examples  of 
the  use  of  these  instruments  in  the  kinetic  measurement  of  the 
precipitation  processes  of  typical  sols  are  given.  J.  F.  S. 

Distribution  of  certain  Drugs  between  Immiscible  Solvents. 

W.  O.  Emery  and  C.  D.  Wright  ( J .  Amer.  Chem.  Soc.,  1921,  43, 
2323 — 2335). — Distribution  experiments  between  water  and  chloro¬ 
form  have  been  carried  out  with  caffeine,  antipyrine  and  p-acetoxy- 
acetanilide.  It  is  shown  that  the  most  suitable  temperature  for  the 
extraction  of  caffeine  from  water  by  chloroform  is  the  ordinary 
temperature,  although  a  change  of  temperature  from  12°  to  40°  only 
reduces  the  amount  recovered  from  water  by  a  single  extraction 
from  96-3%  to  93*2%.  The  distribution  is  the  more  favourable  to 
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the  chloroform  the  more  dilute  the  aqueous  solution.  The  effect  of 
small  concentrations  of  sodium  hydroxide,  sodium  acetate,  sulphuric 
acid,  sodium  salicylate,  sucrose,  alcohol,  and  citric  acid  on  the 
distribution  of  caffeine  between  water  and  chloroform  has  been 
examined  at  25°.  The  presence  of  sulphuric  acid  leads  to  a  less 
efficient  extraction  of  the  caffeine,  whilst  sodium  salicylate  reduces 
the  amount  extracted  from  96%  to  20-7%,  due  in  all  probability 
to  the  formation  of  a  molecular  compound  between  caffeine  and 
sodium  salicylate.  The  solubility  of  caffeine  in  water,  and  aqueous 
solutions  of  sulphuric  acid  (JV),  citric  acid  (N),  potassium  bromide 
(N)  and  (2-5A),  sodium  salicylate  (N)  and  (0-12V),  sodium  benzoate 
(N)  and  (0-1  A)  has  been  determined  at  25°.  The  solubility  in  grams 
per  100  c.c.  of  solvent  is  2-071  in  water,  3-355  in  sulphuric  acid, 
6-411  in  citric  acid,  2-136  and  2-035  respectively  in  potassium 
bromide,  22-22  and  4-921  respectively  in  sodium  salicylate,  and 
15-27  and  3-422  respectively  in  sodium  benzoate.  The  solubility 
determinations  and  cryoscopic  measurements  of  mixtures  of  caffeine 
with  sodium  salicylate  and  sodium  benzoate  respectively  confirm 
the  complex  salt  formation  with  these  salts.  Distribution  experi¬ 
ments  of  caffeine  between  absolute  chloroform  and  water,  N- 
sulphuric  acid,  A-potassium  bromide,  0-lA-sodium  salicylate,  and 
0-lA-sodium  benzoate  have  been  made  at  25°.  It  is  shown  that 
potassium  bromide  has  but  little  effect  on  the  partition,  whilst 
sodium  salicylate  reduces  the  amount  of  caffeine  recovered  from  the 
water  solutions  by  the  greatest  amount.  The  distribution  of 
antipyrine  shows  that  there  is  no  tendency  to  the  formation  of 
double  salts  with  sodium  salicylate,  but,  on  the  other  hand,  there  is 
a  far  greater  depression  in  the  percentage  of  antipyrine  extracted 
from  A-sulphuric  acid,  when  compared  with  that  from  pure  water 
solution,  due  presumably  to  difference  in  basicity.  In  the  case  of 
p-acetoxy  acetanilide,  somewhat  lower  distribution  ratios  are 
obtained  than  for  either  caffeine  or  antipyrine.  The  solubility  of 
p-acetoxyacetanilide  in  water  at  25°  is  found  to  be  0-239  gram  per 
100  c.c.  of  water,  and  in  chloroform  at  the  same  temperature  3-250 
grams  in  100  c.c.  of  chloroform.  J.  F.  S. 

Theory  of  the  Liesegang  Rings.  Martin  H.  Fischer  and 
Georg  D.  McLaughlin  (Kolloid  Z .,  1922,  30,  13 — 16). — It  is 
shown  that  Liesegang  rings  are  only  observed  when  a  liquid  phase 
is  present;  they  may  be  formed  when  two  dissolved  substances, 
which  react  with  one  another,  are  brought  together  in  the  presence 
of  a  third  insoluble  substance ;  the  formation  of  the  rings  occurs  on 
the  side  of  the  solution  of  lower  concentration,  the  rings  tend  to 
increase  in  thickness  from  the  commencement  of  their  formation  and 
during  the  growth  tend  to  pass  from  the  originally  liquid  and  amorph¬ 
ous  condition  to  the  solid  and  crystalline  form.  All  substances 
which  give  satisfactory  Liesegang  rings  are  impermeable  toward 
molecularly  dissolved  substances,  and  consequently  it  would  seem 
unlikely  that  after  the  formation  of  the  first  ring  a  second  and  third 
ring  could  be  formed.  The  view  is  put  forward  that  true  semi- 
permeable  media  are  solvated  and  when  these  become  less  solvated 
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holes  appear  through  which  the  dissolved  substance  can  diffuse  and 
so  go  to  form  a  second  ring.  J.  F.  S. 

Thermodynamical  Theory  of  Explosions.  I  and  II.  Sir 

J.  B.  Henderson  and  H.  R.  Hass£  ( Proc .  Roy.  Soc.,  1922,  [A],  100, 
461 — 482). — A  theoretical  paper  in  which  calculations  are  made  of 
the  maximum  temperature  and  pressure  of  an  explosion  in  a  closed 
vessel,  also  the  calculation  of  the  curve  of  reversible  adiabatic 
expansion  of  the  products,  and  incidentally  the  ideal  indicator 
diagram.  The  calculations  are  applied  to  a  gun,  in  which  the  varia¬ 
tion  with  time  of  the  volume  of  the  chamber,  of  the  composition  of 
the  products,  and  the  temperature  and  pressure  of  explosion  are 
worked  out  and  the  value  of  the  maximum  pressure  determined. 
The  maximum  temperature  obtained  with  Mark  I  cordite  is  3210°, 
and  with  MD  cordite  2870°,  whilst  the  maximum  pressure  of  Mark  I 
cordite  is  8370  atmospheres  or  55-1  tons/sq.  in.  J.  F.  S. 

Equation  for  the  Velocity  of  Reaction  of  Hydrogen  Peroxide 
and  Potassium  Permanganate.  Jan  Zawidzki  (Roczniki 
Chemji,  1921, 1, 135 — 139). — From  the  measurements  of  Baeyer  and 
Villiger  (A.,  1900,  ii,  719)  on  the  course  of  the  reaction  between 
hydrogen  peroxide  and  potassium  permanganate,  the  author 
calculates  that  the  time  law  of  this  reaction  is  expressed  by  the 
differential  equation  dx' jdt=k2(l~x,)j\/a'\/x\  The  velocity 
coefficient  k’ ~k2j/\/a  is  calculated  for  — 16°  and  +15°  and  the 
values  0-119  and  0*379  respectively  are  obtained.  From  these,  the 
temperature  coefficient  of  the  velocity  constant  is  found  to  be 
1-452.  J.  F.  S. 

The  Velocity  of  Reaction  in  Mixed  Solvents.  II.  The 
Velocity  of  Saponification  of  the  Ethyl  Esters  of  some  Mono- 
substituted  Benzoic  Acids.  Albert  Eric  Cashmore,  Hamilton 
McCombie,  and  Harold  Archibald  Scarborough  (T.,  1922, 121, 
243—253). 

Influence  of  Temperature  on  the  Velocity  of  Interpene¬ 
tration  of  Solids.  H.  Weiss  and  P.  Henry  (Compt.  rend.,  1922, 
174,  292 — 294;  cf.  A.,  1920,  ii,  545;  1921,  ii,  551). — From  a  study 
of  the  velocity  of  solution  of  silver  antimonide,  Ag3Sb,  in  solid  silver 
at  different  temperatures  in  the  case  of  a  silver-antimony  alloy 
containing  14%  of  antimony,  it  is  shown  that  the  velocity  is  pro¬ 
portional  to  the  temperature,  being  expressed  by  the  equation 
v=KaT,  where  T  is  the  absolute  temperature  and,  in  this  case, 
A— 4-17 x  10“12,  and  a=l-0324.  W.  G. 

The  Mechanism  of  Catalytic  Hydrogenation.  A.  Skita 
(Ber.,  1922,  55,  [2?],  139 — 143). — In  a  recent  communication, 
Willstatter  and  Waldschmidt-Leitz  (A.,  1921,  ii,  185)  have  pointed 
out  the  necessity  of  priming  the  platinum  catalyst  with  oxygen 
during  the  course  of  hydrogenations  and  have  advanced  the  hypo¬ 
thesis  that  a  platinum  peroxide  or  oxide  is  intermediately  formed. 
This  suggestion  is  quite  consonant  with  the  author’s  repeated 
observation  that  the  activity  of  the  catalyst  produced  in  situ  is 
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superior  to  that  of  the  pre-formed  agent,  since  the  experimental 
conditions  do  not  guarantee  the  complete  absence  of  oxygen. 
Comparative  experiments  with  a  platinum  catalyst  produced  in 
situ  do  not  show  any  difference  in  the  rate  of  hydrogenation  of 
pulegone  or  as-p-xylidine  when  every  trace  of  oxygen  is  excluded 
and  when  special  precautions  to  this  end  are  not  observed;  the 
formation  of  a  peroxide  as  catalyst  cannot  therefore  be  assumed 
in  these  cases.  Further,  if  the  platinum  catalyst  is  in  reality  a 
peroxide,  its  oxygen  must  liberate  iodine  from  potassium  iodide, 
and  hydrogenation  must  be  impossible  in  the  presence  of  the  salt. 
It  is  found,  however,  that  phenol  is  reduced  smoothly  to  cyclo- 
hexanol  at  40°  in  the  presence  of  potassium  iodide.  On  the  other 
hand,  the  addition  of  potassium  iodide  completely  inhibits  the 
reduction  of  phenol  or  as-js-xylenol  at  the  atmospheric  temperature, 
whereas  in  its  absence  they  are  transformed  readily  into  cyclo- 
hexanol  and  1  :  4- dimethylcyc\ohexan-2-ol ,  b.  p.  179°,  respectively. 
Reduction  occurs  quantitatively  but  slowly  if  the  mixtures  are 
heated  at  50°.  At  the  higher  temperature,  it  appears,  therefore, 
impossible  that  hydrogenation  should  depend  on  the  formation 
of  a  platinum  peroxide.  It  has  not  yet  been  elucidated  whether 
the  failure  of  the  action  at  the  atmospheric  temperature  is  due 
to  the  inactivation  of  a  platinum  peroxide  or  to  poisoning  of  the 
catalyst.  H.  W. 

The  Mechanism  of  Catalytic  Action  in  the  Hydrolysis  of 
Fats.  E.  Briner  and  (Mlle)  A.  Trampler  (Helv.  Chim.  Acta , 
1922,  5,  18 — 20). — The  product  obtained  by  the  sulphonation  of 
phenylacetic  acid  is  inferior  to  hydrochloric  or  sulphuric  acid  as  a 
catalyst  in  the  hydrolysis  of  ethyl  acetate  in  homogeneous  solution. 
It  thus  appears  that  the  presence  of  a  common  group  in  catalyst 
and  substrate  does  not  confer  any  supplementary  chemical  activity 
on  the  former.  In  TwitchelTs  and  similar  catalysts,  the  activity 
of  the  sulphonic  group  is  diminished  by  the  presence  of  the  aliphatic 
radicle,  but  this  effect  is  more  than  compensated  by  the  greater 
mutual  solubility  caused  by  the  two  similar  groups.  H.  W. 

Conclusions  from  the  Spherical  Form  of  the  Simplest 
Atom.  L.  Zehnder  (Physilcal.  Z.9  1922,  23,  53 — 55). — A 
theoretical  paper  of  a  highly  speculative  character,  in  which,  on 
the  basis  of  a  spherical  primordial  atom,  an  atomic  ether,  the 
atoms  of  which  have  a  mass  of  about  one-millionth  that  of  hydrogen, 
elasticity,  and  gravitational  forces,  the  author  draws  a  number  of 
conclusions  respecting  the  atomic  weight  of  helium,  the  structure 
of  the  carbon  atom,  and  the  subdivision  of  organic  compounds  into 
three  classes,  aliphatic,  aromatic,  and  carbohydrates.  J.  F.  S. 

A  New  Model  of  the  Nucleus.  Maximilian  Camillo  Neu- 
BURGER  (Z.  physikal.  Chem.,  1921,  99,  454 — 473). — Previous 
speculations  (ef.  A.,  1921,  ii,  479)  are  extended  by  the  consideration 
of  isohydrogen  particles,  of  mass  1.  The  disintegration  series  of 
thorium,  uranium,  and  actinium  are  considered  on  the  basis  of  this 
hypothesis.  J.  R.  P. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  209 


Structure  of  the  Atomic  Nucleus.  0.  Chwolson  (Z.  Physik , 
1921,  7,  268 — 284). — A  theoretical  paper  in  which  an  attempt  is 
made  to  deduce  the  structure  of  the  atomic  nucleus.  It  is  main¬ 
tained  that  any  hypothesis  of  the  structure  of  the  atomic  nucleus 
must  conform  to  the  following  :  (1)  the  mass  of  the  atomic  nucleus 
is  practically  the  same  as  that  of  the  atom,  (2)  the  positive  charge, 
E ,  of  the  nucleus  is  eN,  where  — e  is  the  charge  of  the  electron, 
and  N  the  atomic  number  of  the  corresponding  element,  (3)  the 
atomic  weight  is  roughly  M—2N,  (4)  in  the  case  of  hydrogen 
M— 2N  is  not  true,  and  (5)  the  hypothesis  must  not  be  in  conflict 
with  Bohr’s  hypothesis.  As  the  basis  of  the  present  hypothesis, 
the  author  assumes  that  the  volume  density,  8,  of  electricity  of 
both  signs  is  a  constant  and  that  a  given  charge,  E,  irrespective 
of  its  sign,  has  the  same  volume,  v=hjE.  From  this  it  is  shown 
that  the  atomic  nucleus  cannot  easily  be  represented  as  a  sphere 
built  up  of  spherical  particles,  and  the  assumption  is  made  that  it 
is  cylindrical  and  is  built  up  of  disks.  This  conception  is  strictly 
in  keeping  with  the  relatively  large  volume  of  the  nucleus  in  com¬ 
parison  with  that  of  the  electron.  It  is  further  assumed  that  the 
positive  elementary  disk  is  identical  with  the  helium  nucleus  and 
the  ex-particle.  The  elementary  positive  disk  is  termed  the  “  penta- 
lon.”  Negative  electricity  consists  of  spherical  electrons  and 
positive  electricity  of  disk-shaped  pentalons.  If  — e  is  the  charge 
of  an  electron,  e',  the  charge  of  the  pentalon  is  e'=2e;  the  mass 
of  the  pentalon  is  m'— 4.  The  order  number  of  the  pentalon 
N'  is  N'—N-\- 1,  where  N  is  the  atomic  number  of  the  element. 
The  atomic  nucleus  is  a  disk  or  cylinder  made  up  of  pentalons, 
between  each  pair  of  which  is  a  disk  of  negative  electricity,  of 
charge  —e>  equal  to  that  of  an  electron.  The  disk  of  negative 
electricity  is  termed  a  “  piezo-electron  ”  and  its  order  number  is 
N,f=N~2.  The  atomic  nucleus  of  an  element  of  atomic  number 
N  consists  of  N—  1  pentalons  and  N— 2  piezo-electrons;  these 
2N— 3  disks  form  a  cylinder  which  has  no  interstices.  The  charge 
of  the  nucleus  is  E=(N— -l)2e— (N—2)e—Ne.  Calculating  from 
the  above,  it  is  shown  that  the  radius  of  the  pentalon  is  69*95, 
where  s  is  the  radius  of  the  electron,  and  the  thickness,  I) ,  is 
0*0005450^ ;  the  radius  of  the  piezo-electron  is  also  69-95,  and  the 
thickness  is  half  that  of  the  pentalon.  The  pentalon  has  a  mass 
which  is  7340  times  that  of  the  electron.  The  thickness  D(N)  of 
the  nucleus  of  an  element  of  atomic  number  N  is  D(N)  =  (N — l)i>4- 
(A-2)Z>/2==(3A-4)Z>/2  and  the  mass,  M1=±(N-l)+2(N-2)= 
2 N.  The  hypothesis  is  compared  with  the  Bohr  hypothesis,  and 
found  not  to  conflict  with  it.  The  hydrogen  nucleus  on  the  basis 
of  the  hypothesis  is  shown  to  be  built  up  of  one  pentalon  and  one 
piezo-electron,  J^oth  of  double  thickness  and  of  reduced  radii  in 
the  ratio  1  :  V2.  That  is,  the  hydrogen  nucleus  is  three  times  as 
thick  as  the  helium  nucleus,  and  has  a  radius  49*55  and  a  thickness 
0*0016355.  J.  F.  S. 

Attempt  [to  Find]  a  Physical  Basis  for  Atomic  Radiation. 
E.  Gehrcke  (Z.  Physik ,  1921,  6,  400— 402).— 1 The  author  imagines 
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the  electrons  surrounding  an  atomic  nucleus  as  rings  round  the 
nucleus  and  not  as  spheres  rotating  in  an  orbit  round  the  nucleus. 
The  ring  form  of  the  electron  has  the  same  mass,  volume,  and 
surface  as  the  spherical  electron,  and  is  to  be  regarded  as  a  spacial 
isotope  of  the  spherical  electron.  If  for  any  reason  the  ring  electron 
changes  its  diameter,  a  change  in  the  ether  must  also  occur,  and 
this  change  in  the  ether  gives  rise  to  emission  or  adsorption; 
emission  when  the  ring  reduces  its  diameter  and  absorption  when 
the  diameter  increases.  The  change  in  the  diameter  of  the  ring 
consists  in  the  displacement  of  the  ether  over  the  space  between 
the  initial  and  final  positions  of  the  ring.  The  mechanism  of  this 
process  is  visualised  as  follows.  An  atomic  ether,  E,  the  atoms  of 
which  are  arranged  in  a  space  lattice,  is  assumed.  The  space 
lattice  has  spherical  symmetry  in  the  neighbourhood  of  a  positive 
atomic  nucleus.  Between  the  atoms  of  E,  a  magnetic  ether,  M ,  is 
assumed,  which  in  comparison  with  E  can  be  regarded  as  a  con¬ 
tinuum.  The  atomic  ether,  E ,  is  the  carrier  of  electric  forces  and 
is  named  the  electric  ether.  The  magnetic  ether  can  spread  out 
in  stream  lines  (magnetic  field  lines),  whilst  the  electric  ether  cannot 
spread  out  in  the  same  way,  but  may  change  the  shape  of  its  space 
lattice.  The  sudden  change  of  the  space  lattice,  due  to  a  change 
in  diameter  of  the  ring  electron,  occasions  vibrations  in  the  ether 
atoms  which  are  transmitted  to  neighbouring  ether  atoms,  and 
when  the  transmission  of  the  vibration  extends  outside  the  ring 
emission  of  radiation  results.  Absorption  results  when  incoming 
vibrations  increase  the  kinetic  energy  of  the  ring  electron,  that  is, 
increase  its  velocity  and  so  increase  its  diameter.  It  is  therefore 
not  the  ring  electron  which  makes  the  spring  at  each  energy  step, 
but  the  E  ether  which  is  displaced  by  the  thickness  of  a  ring  electron. 
The  generator  of  fight  and  Rontgen  radiation  in  the  material  atom 
is,  therefore,  not  a  vibrating  electron,  but  the  whole  system  of  ether 
atoms  between  two  radii,  R  and  r,  swinging  in  a  pendulum-like 
manner.  The  frequency,  v,  of  the  vibrations  of  the  ether  atoms  is 
given  by  the  ether  between  the  radii  R  and  r,  and  is  proportional 
to  the  thickness  and  inversely  proportional  to  the  square  of  the 
length,  that  is,  v  ~  R—r/Rr=l/r—ljR.  J.  F.  S. 

Condition  of  Motion  of  Molecules  in  Space.  J.  Boeseken, 
Chr.  van  Loon,  Derx,  and  P.  Hermans  (Proc.  K.  Alcad.  Wetensch. 
Amsterdam ,  1922,  24,  198 — 204).— A  theoretical  paper  in  which  it 
is  shown  that  atoms  which  are  not  directly  bound  to  one  another 
exercise  a  mutual  action  on  other  atoms  in  the  same  molecule. 
Saturated  non-cyclic  molecules  execute,  among  others,  movements 
in  which  the  parts  of  the  molecule  revolve  in  opposite  directions, 
or  with  different  velocities  round  the  single  bonds  as  axes.  In  the 
case  of  non- uniformly  loaded  molecules,  that  is,  practically  all 
molecules  except  those  of  hydrogen,  nitrogen,  oxygen,  ethane, 
hexachloroethane,  and  similar  molecules,  the  movements  are 
irregular,  because  the  most  stable  position  of  the  atoms  will  be 
passed  most  frequently.  In  the  saturated  cyclic  molecules  with 
six  or  seven  atoms,  the  ring-forming  atoms  are  not  fixed  in  one 
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plane,  but  lie  in  a  curved  surface  which  travels  through  space  in 
undulatory  movements ;  the  atoms  in  this  surface  are  under  no 
tension.  J.  F.  fe. 

Transition  Elements  and  the  Octet  Theory :  A  New 
Arrangement  of  the  Rare  Earth  Elements  in  the  Periodic 
Classification.  R.  G.  W.  Norrish  ( Ckem .  News,  1922,  124, 
16 — 22). — A  theoretical  paper  in  which  the  author  considers  the 
fourth  postulate  of  Langmuir’s  octet  hypothesis  from  the  point 
of  view  of  valency  and  colour  of  the  ions  produced  in  solutions  of 
salts  of  the  metals.  A  new  arrangement  of  the  periodic  system 
is  drawn  up,  which  has  as  its  basis  that  the  transition  elements 
and  the  rare  earth  metals  have  a  variable  electronic  structure  as 
far  as  the  outermost  shell  of  electrons  is  concerned.  It  is  shown 
that  the  elements  which  yield  coloured  kations  can  all  be  grouped 
together  in  a  rectangle  which  extends  from  groups  4 A  to  IB  and 
from  series  IV  to  VI.  These  elements  are  assumed  to  possess  the 
variable  electronic  structure.  The  rare  earth  metals  which  give 
coloured  kations  are  sharply  cut  off  from  those  which  give  colour¬ 
less  kations  by  this  rectangle.  The  existing  data  concerning  the 
characteristic  infra-red  frequency,  the  latent  heat  of  vaporisation, 
the  compressibility,  and  the  magnetic  susceptibility  are  tabulated 
with  the  periodic  arrangement,  and  it  is  shown  that  these  properties 
maintain  a  more  or  less  high  value  inside  the  rectangle  but  fall  off 
sharply  on  either  side  of  it.  The  elements  inside  the  rectangle 
(excluding  copper,  silver,  gold,  and  zirconium)  are  paramagnetic, 
whilst  to  the  right  of  the  rectangle  all  the  elements  except  tin, 
which  is  feebly  paramagnetic,  are  diamagnetic  and  those  to  the 
left  of  the  rectangle  are  either  feebly  paramagnetic  or  diamagnetic. 
It  appears  that  the  magnetic  susceptibility  and  colour  are  de¬ 
pendent  on  the  presence  of  an  incomplete  subsidiary  ring  in  the 
atom.  J  F.  S. 

Radii  of  the  Alkali  Metals  and  the  Alkali  Metal  Ions. 

Richard  Lorenz  (Z.  Physilc ,  1921,  6,  271 — 275). — A  theoretical 
paper  in  which  the  author  has  discussed  the  values  previously 
obtained  for  the  atomic  radii  (A.,  1921,  ii,  191)  and  the  space  filling 
of  the  atoms  concerned.  A  new  table  of  the  atomic  radii,  ionic 
radii,  and  the  space  filling  of  the  alkali  metals  and  alkali  metal 
ions  has  been  drawn  up  which  is  based  on  the  present  discussion 
and  recent  work  of  other  investigators.  J.  F.  S. 

A  Lecture  Experiment  for  Demonstrating1  the  Dependence 
of  the  Antiseptic  Action  of  Mercury  Compounds  on  the 
Degree  of  Ionisation.  G.  Joachimoglu  ( Biochem .  Z .,  1921, 
121,  259 — 261). — The  fermentation  of  dextrose  by  yeast  with  the 
visible  production  of  carbon  dioxide  in  fermentation  tubes  affords 
a  means  of  demonstrating  the  antiseptic  influence  of  mercuric  ions. 
Addition  of  mercuric  chloride  inhibits  fermentation  completely, 
but  repression  of  the  ionisation  by  addition  of  sodium  chloride 
gives  a  moderate  evolution  of  carbon  dioxide.  Mercuric  cyanide 
has  practically  no  inhibiting  influence.  H.  K. 
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The  Steric  Formula  of  the  Molecule  of  Water.  Jean 
Piccard  (Helv.  Chim.  Acta ,  1922,  5,  72 — 74). — It  is  only  possible 
to  explain  certain  physical  properties  of  water  if  it  is  assumed  that 
the  centre  of  gravity  of  the  positive  charges  of  the  molecule  does 
not  coincide  with  that  of  the  negative  charges.  This  asymmetry 
of  the  charges  might  result  from  the  inequality  in  the  distances  of 
the  two  hydrogen  atoms  from  the  oxygen  atom  or  by  such  a  dis¬ 
position  of  the  hydrogen  atoms  that  the  valencies  uniting  them 
to  the  oxygen  atom  are  disposed  at  an  angle  other  than  180°. 
There  is,  however,  no  evidence  in  favour  of  the  first  supposition. 
A  consideration  of  oxonium  salts,  on  the  other  hand,  shows  that 
in  them  the  co-ordinative  valency  of  oxygen  is  three,  and  that  the 
oxygen  atom  may  be  regarded  as  placed  in  the  centre  of  an  equi¬ 
lateral  triangle  with  its  valencies  directed  towards  the  apexes  and 
therefore  inclined  to  one  another  at  an  angle  of  120°.  An  explan¬ 
ation  is  thus  given  for  the  observation  that  only  those  carbon- 
oxygen  heterocyclic  rings  are  stable  in  which  the  total  number 
of  atoms  is  five  or  six.  Thus,  for  example,  if  the  valencies  of 
carbon  form  an  angle  of  109°  28'  with  one  another  and  those  of 
oxygen  an  angle  of  120°,  the  mean  deviation  in  a  cyclic  system 
composed  of  three  carbon  and  three  oxygen  atoms  is  only  2°  38' 
whereas  in  cyclohexane  the  mean  deviation  is  5°  16'.  H.  W. 

Electrolytic  Concentration  of  Aqueous  Solutions  of  Nitric 
Acid.  I.  Henry  Jermain  Maude  Creighton  (J.  Franklin 
Inst .,  1922,  193,  89 — 95). — When  a  solution  of  nitric  acid  is  electro¬ 
lysed  in  a  cell  in  which  the  anode  and  cathode  are  separated  by  a 
porous  diaphragm,  concentration  of  the  acid  occurs  through  electro¬ 
lytic  decomposition  of  water  and  at  the  same  time  the  concentration 
of  the  acid  in  the  anolyte  is  increased  at  the  expense  of  that  in  the 
catholyte  on  account  of  the  different  migration  velocities  of  the 
hydrogen  and  nitrate  ions.  The  acid  in  the  catholyte  is  further 
reduced  by  reduction  to  nitrogen  oxides,  hydroxylamine,  or  ammonia 
according  to  the  nature  of  the  cathode  metal.  Experiments  were 
made  in  which  70 — 71%  nitric  acid  was  electrolysed  in  a  diaphragm 
cell  using  platinum  electrodes,  and  provision  was  made  for  returning 
the  gaseous  nitrogen  oxides  formed  in  the  anolyte  chamber  back 
to  the  catholyte  chamber.  The  current  used  was  6 — 8  amperes  and 
the  E.M.F.  3*0 — 6*5  volts.  It  was  found  possible  thus  to  increase 
the  concentration  of  acid  in  the  anolyte  chamber  to  99*65%  HNOs. 
The  porous  cylinder  used  underwent  considerable  disintegration  in 
the  process.  [See  further  J.  Soc.  Chem.  Ind.,  1922,  172a.] 

E.  H.  R. 

Preparation  of  Silicic  Acid  and  Tungsten  Hydroxide  Sols 
by  means  of  Hildebrand  Cells.  M.  Kroger  (Kolloid  Z .,  1922, 
30,  16 — 18). — By  the  electrolysis  of  a  1*5%  solution  of  sodium  silicate 
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between  a  mercury  cathode  and  a  platinum  anode  in  a  Hildebrand 
cell  sols  of  silicic  acid  are  obtained  which  do  not  gelatinise  until 
they  have  been  kept  for  four  weeks.  A  6%  solution  gelatinises 
as  soon  as  the  solution  becomes  neutral.  The  electrolysis  is  started 
with  a  current  of  0*55  ampere,  but  this  steadily  falls  as  the  process 
proceeds,  and  in  ninety  minutes  has  reached  the  value  0*12  ampere. 
After  one  hundred  and  ten  minutes’  electrolysis,  the  solution  has  a 
neutral  reaction  toward  litmus.  In  the  case  of  the  6%  solution, 
the  gelatinisation  proceeds  so  rapidly  that  the  waves  occasioned 
by  stirring  are  often  reproduced  in  the  gel,  which  is  usually  as 
clear  as  glass.  Electrolysis  of  a  30%  solution  of  water  glass  causes 
silica  to  separate  on  the  anode.  Electrolysis  of  a  2%  solution  of 
sodium  tungstate,  using  the  apparatus  named  above  with  a  silver 
anode,  rapidly  produces  the  hydrosol  of  tungsten  hydroxide.  The 
removal  of  alkali  may  be  hastened  by  the  cautious  addition  from 
time  to  time  of  a  little  hydrochloric  acid,  but  in  no  circumstances 
may  the  neutral  point  be  passed.  Should  the  solution  become 
acid,  blue  tungsten  compounds  are  produced.  The  tungsten 
hydroxide  hydrosols  are  clear  and  transparent,  but  of  a  deep  brown 
colour,  which  in  dilute  solutions  is  yellowish-brown.  They  are 
coagulated  by  potassium  chloride  to  form  a  black  powder  which 
resembles  the  lower  oxides  of  tungsten.  J.  F.  S. 

Influence  of  Tungstic  Acid  on  the  Gelatinisation  of  Silicic 
Acid  in  Concentrated  Hydrochloric  Acid  Solutions.  M. 

Kroger  (Kolloid  Z .,  1922,  30,  18 — 19). — The  time  required  for 
the  gelatinisation  of  silicic  acid  in  the  presence  of  tungstic  acid  by 
hydrochloric  acid  has  been  investigated.  The  solution  consisted 
in  each  case  of  7  c.c.  of  a  solution  of  sodium  silicate  containing  33*7% 
of  silica,  to  which  had  been  added  volumes  of  a  10%  solution  of 
sodium  tungstate  varying  from  0*5  c.c.  to  15  c.c.,  the  total  volume 
in  each  case  being  made  up  to  22  c.c.  Nine  c.c.  of  9*77jV-hydro- 
chloric  acid  were  added  in  each  case  and  the  time  required  for 
complete  gelatinisation  was  noted.  The  time-tungstic  acid  con¬ 
centration  curve  passes  through  a  minimum  at  1  c.c.  of  tungstic 
acid  and  a  maximum  at  2*5  c.c.  of  tungstic  acid  and  then  falls 
continuously.  J.  F.  S. 

Frequency  of  the  Electrons  in  the  Neon  Atom.  Laurence 
St.  C.  Broughall  (Phil  Mag.,  1922,  [vi],  43,  339 — 344). — A 
mathematical  paper  in  which  the  frequency,  angular  velocity, 
and  linear  velocity  of  the  electrons  in  the  neon  atom  have  been 
calculated  on  the  assumption  that  the  electrons  do  not  radiate 
energy  under  normal  conditions.  The  following  numerical  results 
are  recorded  :  Frequency  of  the  electrons  about  the  axis  XX' , 
7i3=0*73 X  1016;  frequency  about  YY'  and  ZZ',  71/ = 1-00 x  1016 ; 
angular  velocity  about  XX',  <jo3— 4*58 X 1016  rad. /sec.;  angular 
velocity  about  YY'  and  ZZ' ,  w'^6-28x  1016  rad.  /sec. ;  instantaneous 
linear  velocity  of  the  outer  electrons  about  XX',  v3=2*98xl08 
cm. /sec. ;  instantaneous  linear  velocity  of  the  outer  electrons  about 
YY'  and  ZZ' ,  tt'=4*08  XlO8  cm. /sec. ,  instantaneous  linear  velocity 
of  the  inner  electrons  about  YY'  and  ZZ'~ 3*83 XlO8  cm. /sec. 
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The  value  of  v  is  small  when  compared  with  the  velocity  of  light, 
in  consequence  of  which  it  follows  that  no  appreciable  error  is 
committed  in  not' correcting  for  the  variation  of  mass  with  velocity 
according  to  the  equation  rav“ra0(l--i;2/c2)1/2,  where  c  is  the  velocity 
of  light.  J.  F.  S. 

Crystal  Structures  of  the  Alkali  Haloids.  I.  Ralph  W.  G. 
Wyckoff  (J.  Washington  Acad.  Sci.,  1921,  11,  429 — 434). — 
From  data  as  to  the  crystalline  structure  of  the  alkali  haloids 
obtained  from  powder  photographs  and  on  the  assumption  that 
the  unit  cell  consists  of  four  molecules,  it  is  held  by  the  author 
that  there  are  only  two  possible  arrangements  of  the  molecules 
within  the  unit  cell,  namely,  the  sodium  chloride  arrangement 
and  the  zinc  sulphide  arrangement.  The  geometrical  considerations 
involved  and  the  method  of  calculating  the  nature  of  the  diffrac¬ 
tion  effects  to  be  expected  are  given  elsewhere  (Wyckoff  and 
Posnjak,  following  abstract).  A  closer  accord  of  the  normal  decline 
of  intensity  of  reflection  with  the  spacing  of  the  reflecting  planes 
as  observed  in  experiments  on  sodium  chloride  and  similar  crystals 
is  obtained  by  assuming  the  intensity  to  be  proportional  to  the 
2*35  power  of  the  spacing  instead  of  the  simple  square.  Experi¬ 
mental  determinations  of  the  intensity  for  a  few  of  the  principal 
lines  of  the  spectrum  were  compared  with  the  intensities  calculated 
with  alternative  assumption  of  the  two  groupings  above  mentioned. 
The  results  agreed  with  the  assumption  of  the  sodium  chloride 
grouping  in  the  case  of  sodium  bromide,  sodium  iodide,  potassium 
bromide,  potassium  iodide,  and  rubidium  chloride.  Caesium 
bromide  and  caesium  iodide  have  a  similar  structure  to  caesium 
chloride,  which  has  been  shown  to  be  body -centred  (Davey  and 
Wick,  Physical  Rev.,  1921,  17,  403).  G.  W.  R. 

Crystal  Structure  of  Ammonium  Platinichloride.  Ralph 
W.  G.  Wyckoff  and  Eugen  Posnjak  {J.  Amer.  Ghem.  Soc .,  1921, 
30,  2292 — 2309). — The  crystal  structure  of  ammonium  platini¬ 
chloride  has  been  determined  by  a  general  method  which  is  based 
on  the  theory  of  space  groups.  It  is  shown  that  crystals  of  am¬ 
monium  platinichloride  have  a  structure  which  is  analogous  to 
that  commonly  assumed  for  fluorspar,  in  which  the  PtCl6  groups 
occupy  the  positions  of  the  calcium  in  fluorspar  or  crystals  and  the 
NH4  groups  the  positions  of  the  fluorine.  The  unit  crystal  cell 
has  a  side  9*843  X  10“8  cm.  The  only  assumption  made  which  is 
not  required  in  the  ordinary  determination  of  the  wave-length  of 
X-rays  from  a  reflection  spectrum  is  that  the  four  hydrogen  atoms 
of  the  ammonium  radicle  are  exactly  alike,  with  this  exception, 
that  in  attempting  to  place  the  chlorine  atoms  with  accuracy,  it 
was  assumed  that  atoms  scatter  X-rays  in  an  amount  which  is 
roughly  proportional  to  their  atomic  numbers  and  that  in  a  lattice 
arrangement  of  atoms  the  intensities  of  reflection  follow  quanti¬ 
tatively  the  order  of  1  /(h2+k2+l2).  J.  F.  S. 

Revision  of  the  Atomic  Weight  of  Glucinum.  Analysis  of 
Glucinum  Chloride.  O.  Honigschmid  and  L.  Birc  ken  bach 
(Ber.}  1922,  55,  [£],  4— 12). — 1 The  ratios  BeCl2 :  2Ag  and 
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BeC^  :  2AgCl  have  been  determined  in  the  same  manner  as  used 
previously  in  the  determination  of  the  atomic  weight  of  bismuth 
(Honigschmid  and  Birckenbach,  A.,  1921,  ii,  646).  As  mean  result 
of  all  analyses,  the  value  Gl=9-018  is  adopted,  this  figure  being 
about  1%  lower  than  that  assigned  by  the  International  Commission. 

Technical  glucinum  carbonate  is  converted  into  the  basic  acetate 
and  purified  from  iron  compounds  by  repeated  crystallisation  from 
glacial  acetic  acid.  The  purified  acetate  is  sublimed  and  converted 
into  the  nitrate.  The  solution  of  the  latter  in  water  is  treated 
with  an  excess  of  ammonium  carbonate  and  filtered  from  any 
undissolved  aluminium  compounds ;  the  glucinum  carbonate  is 
subsequently  precipitated  by  boiling  the  filtrate,  and  is  finally 
converted  into  the  oxide  by  calcination  in  a  platinum  dish  in  an 
electrically  heated  furnace.  The  pure  oxide  is  transformed  into 
the  chloride  by  ignition  with  carbon  in  a  current  of  chlorine.  The 
apparatus  used  is  identical  with  that  described  previously  (loc.  cit.). 
Great  caution  is  needed  in  the  quantitative  decomposition  of 
glucinum  chloride  by  water. 

Glucinum  chloride  has  df  T8995.  H.  W. 

Inorganic  Luminescence  Phenomena.  IV.  Preparation 
of  Pure  Magnesium  Sulphide  and  its  Phosphorescence. 
II.  Phosphorescent  Magnesium  Sulphides.  Erich  Tiede 
and  Friedrich  Richter  (Ber.,  1922,  55,  [2?],  69 — 74). — The 
specimens  of  magnesium  sulphide  described  previously  (A.,  1916, 
ii,  619)  were  not  sufficiently  pure  to  allow  definite  conclusions  to 
be  drawn  with  respect  to  the  capacity  of  the  substance  to  phos¬ 
phoresce.  Pure  magnesium  sulphide  has  now  been  prepared  by 
the  ignition  of  magnesium  oxide  or,  preferably,  of  anhydrous 
magnesium  sulphate  in  a  current  of  nitrogen  laden  with  carbon 
disulphide  vapour.  The  compound  is  not  phosphorescent,  but 
becomes  so  by  suitable  additions  of  manganese,  bismuth,  or  anti¬ 
mony,  the  optimal  amount  of  metal  for  1  gram  of  sulphide  being 
0-001 — -0-002  gram  of  manganese  as  sulphate  or  chloride,  0-0024 
gram  of  bismuth  as  the  basic  nitrate,  and  0-0013  gram  of  antimony 
as  potassium  antimonyl  tartrate.  The  main  band  of  emission  of 
phosphorescent  light  in  the  case  of  magnesium  sulphide  containing 
manganese  lies  in  the  red,  approximately  between  615  and  765  /a/a 
with  a  maximum  at  720  /a/a .  The  intensity  at  the  atmospheric 
temperature  for  metal  content  from  0-00023—0-004  gram  is  almost 
constant  and  not  markedly  dependent  on  wide  variations  of  tem¬ 
perature  and  duration  of  ignition.  The  duration  of  the  phos¬ 
phorescence  is  small.  Magnesium  sulphide  containing  bismuth 
exhibits  an  intensely  blue  phosphorescence  which  is  excited  by 
daylight  or  arc  or  mercury-vapour  light.  The  band  lies  between 
430  and  550  /a/a  with  a  maximum  at  465  /a/a.  Specimens  of  mag¬ 
nesium  sulphide  containing  antimony  have  a  delicate,  yellow  colour 
and  a  persistent,  intensely  yellowish-green  phosphorescence  after 
excitation  by  daylight  or  arc  or  mercury- vapour  light,  or,  particu¬ 
larly,  by  exposure  to  cathode  rays.  The  band  lies  between  570 
and  610  /a/a  with  a  maximum  at  545  /a/a.  H.  W. 
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Lead  in  the  Uranium  Minerals  of  Madagascar.  Mug  let 

(Compt.  rend.,  1922,  174,  172 — 173). — The  industrial  treatment  of 
several  tons  of  betafite  from  Madagascar  resulted  in  the  isolation 
of  lead  to  the  extent  of  0-6%  of  the  mineral  treated.  The  mineral 
being  perfectly  crystalline  and  practically  free  from  impurities,  the 
lead  apparently  occurs  in  the  same  chemical  form  as  the  uranium 
and  is  a  disintegration  product  of  uranium.  The  radioactivity  of 
this  lead  has  increased  regularly  for  six  months.  W.  G. 

Abnormal  Crystallisation  of  Lead  Azide  by  Protective 
Colloids.  A.  G.  Lowndes  (Trans.  Faraday  Soc 1921,  16, 
Appendix,  128 — 129). — Lead  azide  when  formed  in  large  crystals 
is  liable  to  explode  and  is  therefore  not  entirely  suitable  for 
detonators.  It  is  generally  held  that  the  explosions  are  caused  by 
the  fracture  of  large  crystals.  It  is  shown  in  preparing  lead  azide 
that  if  instead  of  running  sodium  azide  and  lead  acetate  solutions 
into  water  the  solutions  are  run  into  a  0*5%  solution  of  gelatin  or 
dextrin  small  crystals  which  are  not  liable  to  fracture  are  pro¬ 
duced.  The  presence  of  ferric  chloride  also  causes  the  formation 
of  small  crystals,  but  these  are  useless  for  the  filling  of  detonators. 
A  number  of  photomicrographs  of  lead  azide  prepared  by  the 
various  methods  are  included  in  the  paper.  J.  F.  S. 

Preparation  of  Catalytic  Copper.  Jean  Piccard  (Helv. 
Chim.  Acta ,  1922,  5,  147 — 148). — The  following  modified  method 
(cf.  Piccard  and  Larsen,  A.,  1917,  i,  644)  yields  catalytic  copper 
which  is  superior  in  its  activity  to  Kahlbaum’s  <f  copper- bronze  ” 
or  “  naturkupfer  C.” 

Granulated  zinc  (600  grams)  is  mixed  with  finely -powdered 
potassium  dichromate  (190  grams)  or,  preferably,  with  an  equal 
weight  of  hydrated  sodium  dichromate,  in  a  three-litre  flask  and 
concentrated  hydrochloric  acid  (1300  c.c.)  is  added  within  five 
to  ten  minutes.  A  vigorous  action  ensues  which  leads  to  the  forma¬ 
tion  of  a  clear,  blue  solution.  The  latter  is  filtered  through  glass 
wool  into  a  flask  filled  with  carbon  dioxide,  a  current  of  the  gas 
being  passed  over  the  filter  during  the  process.  The  solution  is 
treated  with  brisk  agitation  with  copper  sulphate  (120  grams) 
dissolved  in  ice-cold  water  (700  c.c.).  Reduction  is  instantaneous. 
The  precipitated  copper  is  washed  five  times  by  decantation  with 
water,  then  filtered,  and  washed  successively  with  ordinary  and 
absolute  alcohol  and  benzene.  If  the  product  is  to  be  dried,  the 
final  washing  should  be  effected  with  benzene  containing  a  little 
vaselin.  After  desiccation  in  a  vacuum,  the  copper  is  relatively 
stable  towards  air,  but  is  preferably  preserved  in  evacuated  sealed 
tubes.  It  may  also  be  stored  as  a  paste  beneath  alcohol.  H.  W. 

Colloidal  Copper  Hydroxide.  C.  Paal  and  Hermann  Steyer 
(Kolloid  Z .,  1922,  30,  1 — 5). — The  preparation  of  solid  colloidal 
copper  hydroxide  is  described.  To  50  c.c.  of  2%  sodium  prot- 
albinate  solution,  which  acts  as  protective  colloid,  20  c.c.  of  N- 
sodium  hydroxide  and  20  c.c.  of  1%  copper  sulphate  solution  are 
added  alternately  in  small  quantities  at  a  time.  A  light  blue 
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turbid  sol  is  produced  which  is  dialysed  for  four  days,  treated 
with  3  drops  of  JV-sodium  hydroxide,  and  evaporated  to  dryness 
at  60°  in  a  vacuum.  A  blackish-blue,  brittle  substance  is  obtained 
in  the  form  of  lamellae  which  dissolve  in  water  to  form  the  original 
sol.  The  solid  colloid  contains  14*02%  of  copper  and  1*34%  of 
sodium.  By  using  sodium  lysalbinate  as  protective  colloid  and 
varying  the  quantities  of  the  other  reagents,  solid  colloids,  similar 
in  appearance  and  properties  to  the  above  but  varying  in  com¬ 
position,  may  be  obtained.  The  colloid  richest  in  copper  contains 
35*47%  of  copper  and  5*31%  of  sodium.  If  solutions  of  the  sols 
are  heated  for  some  time  on  a  water-bath  black  lamellae  are  deposited 
which  dissolve  in  water  to  give  a  dark  brown,  turbid  hydrosol. 
This  does  not  change  in  colour  when  treated  with  4Ar-ammonia 
solution,  even  after  keeping  for  four  days.  The  product  is  regarded 
as  colloidal  cupric  oxide,  and  has  been  obtained  containing  28*58% 
of  copper  and  4*37%  of  sodium.  J.  F.  S. 

The  Peroxidic  Compounds  of  Copper.  (Miss)  Joan 
Aldridge  and  Malcolm  Percival  Applebey  (T.,  1922, 121, 238 — 
243). 

Reduction  of  Solutions  of  Ferric  Salts  with  Mercury. 

LeRoy  W.  McCay  and  William  T.  Anderson,  jun.  (J.  Amer. 
Chem.  Soc .,  1921,  43,  2372 — 2378)/ — Neutral  and  acid  solutions  of 
ferric  chloride  are  completely  and  rapidly  reduced  when  shaken 
with  a  little  mercury.  In  the  case  of  ferric  sulphate,  the  reduction 
proceeds  to  an  equilibrium  which  at  20°  lies  at  about  53%  of  ferrous 
iron,  but  if  a  little  free  hydrochloric  acid  or  sodium  chloride  is 
added  the  reduction  becomes  complete.  Under  similar  conditions, 
solutions  of  titanic  acid  are  not  reduced.  If  the  mercurous  salt 
is  filtered  off,  the  ferrous  iron  in  the  solution  may  be  estimated  by 
titration  with  either  potassium  permanganate  or  dichromate. 
Experiments  on  the  estimation  of  iron  in  ferric  alum  and  other 
ferric  compounds  show  that  this  constitutes  a  rapid,  accurate,  and 
convenient  method.  Solutions  of  potassium  ferricyanide,  potassium 
chromate,  ammonium  molybdate,  sodium  vanadate,  and  potassium 
antimonate  when  acidified  with  hydrochloric  acid  are  all  reduced 
when  shaken  with  mercury.  J.  F.  S. 

Strengths  of  Cobaltammine  Bases  and  Werner’s  Theory 
of  Bases.  Arthur  B.  Lamb  and  Victor  Yngve  (J.  Amer.  Chem. 
Soc.,  1921,  43,  2352 — 2366). — The  relative  strengths  of  the  following 
cobaltammine  bases  :  hexamminecobaltic  dibromide  dihydroxide, 
hexamminecobaltic  hydroxide,  aquopentamminecobaltic  hydroxide, 
diaquotetramminecobaltic  hydroxide,  triethylenediaminecobaltic 
hydroxide,  diaquodiethylenediaminecobaltic  hydroxide,  carbonato- 
tetramminecobaltic  hydroxide,  1  :  2-dinitrotetramminecobaltic  hydr¬ 
oxide,  1  :  6-dinitrotetramminecobaltic  hydroxide,  and  dinitroaquo- 
triamminecobaltic  hydroxide  have  been  determined  by  measuring 
the  electrical  conductivity  over  a  range  of  concentrations  at  25° 
and  comparing  these  with  the  conductivities  at  zero  concentration, 
as  calculated  from  conductivity  measurements  of  salts  derived 
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from  these  bases.  The  determinations  show  that  these  bases  are 
very  strong,  some  of  them  being  as  highly  ionised  as  potassium 
hydroxide;  the  replacement  of  ammonia  by  ethylenediamine  has 
no  effect  on  the  strength  of  the  base.  The  replacement  of  ammonia 
by  water  molecules  produces  a  marked  and  progressive  decrease 
in  the  strength ;  the  substitution  of  acid-groups  has  no  marked 
effect  on  the  strength,  the  electrostatic  effect  of  a  decrease  in 
valency  probably  counteracting  the  chemical  effect  of  the  acid 
radicle ;  the  stronger  acid  radicle  produces  the  weaker  base.  There 
is  no  marked  difference  in  the  ionisation  of  the  successive  hydroxyl 
groups  in  hexamminecobalt  hydroxide.  The  improbability  of 
the  distinctive  features  of  Werner’s  theory  of  bases  is  pointed 
out,  and  a  more  probable  interpretation  suggested.  Equations 
have  been  derived,  giving  an  important  correction  of  the  con¬ 
ductivity  of  solutions  of  bases  for  the  conductivity  of  the  carbon 
dioxide  dissolved  in  the  water.  These  equations  have  been  applied 
in  the  present  work.  J.  F.  S. 

Sub-salts  of  Bismuth.  Henry  George  Denham  (J.  Amer. 
Client.  Soc .,  1921,  43,  2367 — 2371). — Making  use  of  the  method 
and  apparatus  formerly  employed  in  the  preparation  of  the  sub¬ 
salts  of  lead  (T.,  1917,  111,  29;  1918,  113,  249;  1919,  115,  109), 
the  author  has  prepared  sub-salts  of  bismuth  from  bismuth  sub¬ 
oxide.  The  products  obtained  are  a  sub-oxyiodide,  2BiI2,3BiO, 
the  sub-iodide,  Bil2,  and  bismuth  dimethyl.  The  sub-oxyiodide  is 
a  non-volatile,  brick-red  substance  which  is  stable  in  dry  air;  it 
commences  to  decompose  at  350°.  A  saturated  solution  gives  a 
faint  darkening  with  hydrogen  sulphide  and  a  faint  turbidity  with 
silver  nitrate.  It  is  decomposed  into  the  metal  and  a  soluble 
ter  valent  bismuth  salt  by  sulphuric,  hydrochloric,  and  acetic  acids. 
It  is  insoluble  in  alcohol  and  in  aqueous  potassium  iodide  solutions, 
and  reduces  acid  solutions  of  potassium  permanganate.  Bismuth 
sub -iodide  is  a  volatile  substance  which  crystallises  in  red,  ortho¬ 
rhombic  needles.  In  aqueous  solution,  it  gives  stronger  reactions 
for  bismuth  and  iodine  than  the  oxyiodide ;  it  dissolves  freely  in 
potassium  iodide  solution,  giving  solutions  of  the  colour  of  di¬ 
chromate  solutions.  It  speedily  reduces  aqueous  solutions  of  iodine 
and  acid  permanganate,  and  is  decomposed  at  400°  into  bismuth 
tri- iodide  and  metallic  bismuth.  The  distillate  of  excess  methyl 
iodide  from  the  preparation  of  the  above  compounds  was  yellow 
in  colour,  but  on  exposure  to  air  it  became  colourless,  and  a  white 
solid  which  turned  yellow  on  keeping  separated.  This  white 
compound  is  probably  bismuth  dimethyl ,  and  is  insoluble  in  alcohol ; 
it  is  a  strong  reducing  agent,  and  on  oxidation  is  converted  into 
bismuth  dimethoxide ,  Bi(OCH3)2.  J.  F.  S. 
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Chemical  Aspects  of  Volcanism  with  a  Collection  of  the 
Analyses  of  Volcanic  Gases.  E.  T.  Allen  (J.  Franklin  Inst., 
1922,  193,  29 — 80). — The  author  has  collected  and  tabulated  all 
published  analyses  of  volcanic  gases  of  any  importance  for  the 
purpose  primarily  of  determining  whether  any  relation  exists 
between  the  composition  of  the  gases  and  the  temperature  at 
which  they  issue  from  the  ground.  The  analyses  are  made  the 
basis  of  a  critical  inquiry  into  the  nature  of  the  original  gases  and 
into  the  extent  to  which  they  have  become  contaminated  with 
atmospheric  gases  and  water.  Consideration  of  the  gases  contained 
in  igneous  rocks  leads  to  the  conclusion  that  these  are  the  source 
of  the  original  volcanic  gases,  of  which  the  most  important  is 
water.  The  original  gases  are  probably  changed  in  composition 
by  the  time  they  reach  the  point  of  collection ;  in  some  cases  they 
probably  lose  a  portion  of  the  strong  acid  gases  by  interaction  of 
these  with  metallic  oxides ;  in  most  cases  they  become  diluted  with 
steam  from  surface  waters  and  by  atmospheric  gases.  In  some 
volcanic  gases  the  relations  between  the  inert  gases,  argon  and 
nitrogen,  point  to  an  atmospheric  origin  for  these  constituents ; 
in  others,  they  must  either  be  of  deep-seated  origin  or  their  original 
atmospheric  relation  has  been  changed  by  selective  solubility  in 
the  magma.  The  composition  of  the  original  gases  may  also  be 
changed  by  interaction  with  mineral  substances,  by  surface  oxidation, 
or  by  the  shifting  of  chemical  equilibrium  due  to  change  of  tem¬ 
perature.  Such  equilibria  as  the  following  may  be  affected  : 
C02+H2  ^  H20+C0;  3S2+4H20  4H2S  +  2S02;  H2S+ 

2H20  3H2+S02;  2H2S  2H2+S.  These  and  other  reac¬ 

tions  are  discussed  from  the  thermal  point  of  view.  A  more  or 
less  abrupt  evolution  of  gas  from  the  magma  may  occur  during 
crystallisation.  Energy  derived  from  shifting  chemical  equilibria 
may  have  a  considerable  influence  in  prolonging  the  life  of  an 
eruption,  but  not  in  initiating  volcanic  activity.  Surface  combus¬ 
tion  is  sometimes  an  important  factor  in  keeping  up  the  tem¬ 
perature.  Secondary  explosions  of  great  violence  are  undoubtedly 
produced  by  the  access  of  surface  water  to  hot  volcanic  ejecta. 
Primary  explosions  are  probably  the  result  of  pressure  from  mag¬ 
matic  gases,  not  the  result  of  chemical  action.  E.  H.  R. 

Absence  of  Cobalt  in  Cornetite.  Alfred  Schoep  (Min.  Mag., 
1922,  19,  301 — 302). — Cornetite  from  the  original  locality,  Star 
of  the  Congo  mine  in  Katanga,  Belgian  Congo  (A.,  1920,  ii,  441), 
is  intimately  mixed  with  minute  black  specks  of  heterogenite 
(A.,  1921,  ii,  649).  When  freed  from  these,  the  mineral  shows  no 
cobalt  when  tested  microchemically  with  mercury  thiocyanate.  It 
thus  agrees  completely  with  the  cornetite  from  Bwana  Mkubwa 
in  Northern  Rhodesia  (A.,  1921,  ii,  701).  L.  J.  S. 
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Chemical  Investigation  of  Japanese  Minerals  containing 
Rarer  Elements.  II.  Analysis  of  Columbite  and  Monazite 
of  Ishikawa,  Iwaki  Province.  Yfrji  Shibata  and  KenjirO 
Kimura  (J.  Chem .  Soc .  Japan,  1921,42,957 — 964;  cf.  A.,  1921,  ii, 
269). — Columbite  ( d  5*59)  from  Ishikawa,  Iwaki  Province,  gave  on 
analysis: 

Nb205,Ta205.  Sn02.  A1203.  MnO.  FeO.  H20.  Total. 

78-94  0-38  0*30  3-56  15-99  0-90  100-13 

with  traces  of  Si02,  Ti02,  W03,  and  CaO.  The  amount  of  Ta205 
was  about  10%.  The  ratio  (Fe,Mn)0  :  (Nb,Ta)205=l  :  1*03. 

Monazite  (d  5*17)  from  the  same  locality  gave  on  analysis  : 

P306.  Si03.  U08.  ThOa.  A12Os.  Fe3Os,  0e203.  (La,Nd)3Oa,  etc.  Y303,etc.  CaO.  MgO.  HaO.  Total, 

27*52  2*98  0‘42  11*08  0*80  0*66  21*08  31*27  3*53  0*52  0*27  0*56  100*69 

Various  samples  differed;  some  contained  traces  of  Zr02,  Ti02, 
and  Sn02,  whilst  others  did  not  contain  U03,  and  the  quantities 
of  Th02  and  Si02  were  very  irregular.  On  spectroscopic  examin¬ 
ation,  lines  of  praseodymium,  gadolinium,  dysprosium,  erbium, 
ytterbium,  holmium,  and  terbium  were  observed.  K.  K. 

Density,  Refractivity,  and  Composition  Relations  of  some 
Natural  Glasses.  C.  E.  Tilley  (Min.  Mag.,  1922,  19,  275 — 
294). — -The  natural  glasses  fall  into  two  groups:  (a)  tektites,  in¬ 
cluding  moldavites  and  australites,  which  are  perhaps  of  meteoric 
origin,  and  ( b )  volcanic  glasses,  including  rhyolitic,  trachytic,  and 
basaltic  obsidians.  The  refractive  index  and  density  were  deter¬ 
mined  for  a  number  of  these,  and  their  specific  refractivity 
(tq~  (n — 1  )Jd)  compared  with  that  of  artificial  glasses  of  definite 
composition  (silica,  felspars,  and  CaSi03-MgSi03).  When  plotted 
on  graphs,  the  different  glasses  fall  in  well-defined  areas  according 
to  their  composition.  Values  for  the  specific  refractivity  of  various 
rock- constituents  in  a  state  of  glass  are  calculated.  An  analysis  is 
given  of  tachylyte  forming  the  selvage  of  a  basic  andesite  at  Kil- 
donan,  Eigg,  Western  Isles  of  Scotland.  An  estimation  of  water 
in  the  pitchstone  of  Newry,  Ireland,  gave  7*04%.  The  presence 
of  water  has  a  marked  influence  on  the  specific  refractivity,  as 
shown  in  the  case  of  analysed  rhyolite-obsidians  from  the  Island  of 
Lipari.  L.  J*  S. 

Augite  from  Hawaii.  Henry  S.  Washington  and  H.  E. 
Merwin  (Amer.  J.  Sci.,  1922,  [v],  3,  117 — 122). — Loose,  jet-black 
crystals  of  augite  from  the  volcano  of  Haleakala  on  the  island  of 
Maui,  were  powdered  and  pure  material  separated  by  heavy  solu¬ 
tions  and  the  electromagnet,  d  3*358.  In  thin  sections  the  material 
is  pale  grey  with  a  darker  surface  film ;  extinction-angle  47°  (red) 
to  49°  (blue),  a  1*700,  p  1*706,  y  1*724.  An  analysis  of  the  powder 
dried  at  110°  gave  : 

SiO,.  TiO*.  Al,Oa.  0r80#.  Fe2Os.  FeO.  MnO.  CaO.  MgO.  1^0.  K*0.  H,0.  Total. 
47*70  1*89  6*82  0*23  3-36  4-43  0*16  21*35  13-34  0*65  0*03  0*15  100*11 
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Tschermak’s  (A.,  1921,  ii,  121),  Boeke’s  (A.,  1914,  ii,  283),  and 
Zambonini’s  (1914)  views  as  to  the  constitution  of  aluminous  augites 
are  criticised;  and  the  alumina  and  excess  of  ferric  oxide  are 
regarded  as  being  in  solid  solution  in  the  pyroxene  constituents 
(diopside-hedenbergite,  acmite-jadeite,  and  clinoenstatite).  The 
present  analysis  is  interpreted  as  CaMgSi206,  69*12;  CaFeSi206, 
15*13;  NaFeSi206,  5*08 ;  MgSi03,  1*90;  FeSi03,  0*40;  (Al,Fe)203, 
8*65%.  Assuming,  with  Zambonini,  that  the  alumina  is  present 
as  spinel  (12*23%),  there  remains  a  residue  of  silica  (4*20%)  and 
CaSi03  (6*61%).  L.  J.  S. 
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A  Micro  volumenometer.  A.  Bolland  (Roczniki  Chemji,  1921, 
1,  147 — 156). — A  volumenometer  is  described  which  consists  of  a 
thick-walled  capillary  tube  which  is  closed  at  its  lower  end ;  the 
tube  is  50  mm.  long  and  has  a  capacity  of  0*02  c.c.,  it  is  accurately 
graduated  into  forty  divisions  each  corresponding  with  0*0005  c.c. 
and  widens  at  the  top  into  the  shape  of  a  test-tube  40  mm.  long. 
The  method  of  weighing,  filling,  and  emptying  the  apparatus  is 
described.  It  is  shown  that  it  may  be  used  for  quantitative  micro¬ 
analysis  by  measuring  the  volume  of  precipitates  after  centrifuging. 

J.  F.  S. 

Standard  Dropping  Pipette.  HedeHalphen  (Pharm.  Zentr.-h., 
1921,  62,  767 — 768). — A  pipette  which  will  deliver  20  drops  of 
water  per  gram  should  have  an  orifice  3  mm.  in  diameter  (external 
measurement);  such  a  pipette  can  be  made  by  drawing  out  a 
glass  tube  at  one  end  and  passing  this  narrow  portion  as  far  as  it 
will  go  through  a  3  mm.  hole  drilled  in  a  brass  plate.  The  tube  is 
then  cut  exactly  at  the  surface  of  the  plate.  W.  P.  S. 

Rapid  Extraction  Funnel.  H.  Wolffram  ( Chem .  Ztg.,  1922, 
46,  93). — A  very  simple  apparatus  to  replace  a  Soxhlet  extractor 
consists  of  a  cylindrical  part  somewhat  wider  than  the  extraction 
thimble  to  be  employed,  narrowing  below  to  an  outlet  tube  in  the 
usual  way.  A  small  glass  triangle  prevents  the  thimble  from 
closing  up  the  way  into  the  outlet  tube,  and  three  or  four  indent¬ 
ations  in  the  sides  of  the  glass  cylinder  prevent  the  thimble  from 
leaning  over  against  the  side  of  the  glass.  G.  F.  M. 

Proposed  Standard  Method  of  Colorimetry.  Herbert  E. 
Ives  (J.  Opt.  Soc .  Amer 1921,  5,  469 — 478). — For  the  purpose  of 
simplifying  spectrometric  measurements  for  colour  specification, 
the  author  has  designed  a  method  of  colour  measurement,  which 
consists  essentially  of  the  spectrophotometry  of  adjacent  patches 
of  the  spectrum,  each  patch  of  a  width  fixed  by  the  hue  scale,  and 
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narrow  enough  so  that  there  is  no  colour  difference  in  the  spectro¬ 
photometer  field  at  each  setting.  The  number  of  patches  is  deter¬ 
mined  by  the  kind  of  colour  and  the  degree  of  accuracy  required. 
An  instrument  is  described  by  which  the  measurements  can  be 
made  and  in  which  any  colour  may  be  reproduced  for  comparison. 

J.  F.  S. 

The  Salt  Error  of  Coloured  Indicators.  I.  M.  Kolthoff 
(Rec.  trav.  chim .,  1922,  41,  54 — 67;  cf.  Sorensen,  A.,  1909,  i,  861; 
1910,  i,  147). — The  corrections  that  should  be  made  for  the  presence 
of  solutions  of  sodium  chloride  and  potassium  chloride  of  concen¬ 
trations  ranging  from  decinormal  to  normal  have  been  determined 
for  a  large  number  of  indicators.  The  results  are  discussed  in  detail 
for  each  indicator  and  a  table  summarising  the  chief  results  is 
appended,  together  with  notes  as  to  the  suitability  of  the  different 
indicators  for  various  conditions.  H.  J.  E. 

The  Colorimetric  Estimation  of  Hydrogen-ion  Concen¬ 
tration  without  Buffer  Solutions.  I.  M.  Kolthoff  (Pharm. 
Weekblad ,  1922,  59,  104 — 118). — Hydrogen-ion  concentration  may 
be  estimated  by  comparing  the  colour  given  with  standard  indi¬ 
cators  with  the  colours  given  by  mixtures  of  coloured  salts  in  specified 
proportions.  For  many  indicators,  suitable  comparison  solutions 
may  be  made  by  mixing  a  solution  of  11*262  grams  FeCl3,6H20  in 
250  c.c.  of  1  %  hydrochloric  acid  solution  with  a  solution  of  18*2  grams 
of  crystallised  cobalt  nitrate  in  250  c.c.  of  1%  hydrochloric  acid 
solution ;  both  these  solutions  may  be  employed  after  long  keeping. 
Mixtures  of  these  salt  solutions  in  various  proportions  given  in  the 
tables  show  the  same  tints  as  the  following :  Neutral-red  in  solutions 
with  range  pH  from  7*0  to  8*0;  methyl- orange,  range  3*05 — 4*60; 
tropseolin-OO,  range  1*80 — 3*00 ;  methyl-red  5*2 — 6*0.  For  solutions 
having  pK  between  4*2  and  6*0,  where  methyl-red  is  used  as  indicator, 
suitable  comparison  solutions  may  be  made  up  with  permanganate 
solution  (0*004A)  and  dichromate  solution  (0*01  A — potassium  di¬ 
chromate  in  0*4A— H2S04),  but  these  solutions  are  not  stable  in 
colour,  and  must  be  prepared  afresh  as  required.  For  the  range 
4*4 — 6*0  with  this  indicator,  the  ferric  chloride  solution  may  be 
mixed  with  one  obtained  by  mixing  10  c.c.  of  0*025%  pure  methyl- 
red  solution  with  10  c.c.  of  4A-acetic  acid  solution,  and  diluting 
to  250  c.c. ;  the  latter  solution  is  stable  for  about  a  week. 

For  the  range  of  pH  between  8*2  and  10*0,  with  phenolphthalein 
as  indicator,  the  comparison  solutions  are  best  prepared  by  adding 
to  10  c.c.  of  0*5A-sodium  carbonate  solution  given  volumes  of  a 
0*004%  phenolphthalein  solution.  From  the  figures  prepared  for 
this  table,  the  dissociation  constants  of  phenolphthalein  have  been 
calculated;  the  values  agree  approximately  with  the  figures 
deduced  from  theory  (assuming  the  indicator  is  a  bibasic  acid) 
by  Rosenstein  (A.,  1912,  ii,  893). 

For  the  range  of  pa  between  6*0  and  7*0,  p-nitrophenol  is  a  suit¬ 
able  indicator,  the  colour  comparison  solutions  being  prepared  in 
this  case  also  from  an  alkaline  solution  of  the  indicator.  With  this 
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range  completed,  it  is  possible  to  use  the  method  for  all  values  of 
pn  between  2*0  and  lOO.  S.  I.  L. 

The  Titration  of  Moderately  Strong  Acids  or  Bases  in  the 
Presence  of  Very  Weak  Ones.  I.  M.  Kolthoff  (Pharm.  Week- 
blad,  1922,  59,  129 — 142). — The  observation  of  Tizard  and  Boeree 
(T.,  1921,  119,  132)  that  the  hydrogen-ion  concentration  is  equal 
to  jKjCz  in  the  case  of  two  acids  having  the  same  concentration, 
in  the  presence  of  sufficient  alkali  to  neutralise  the  stronger  one, 
and  where  K1  and  K2  are  the  dissociation  constants  of  the  two 
acids,  is  confirmed  theoretically  and  by  experiment.  To  obtain 
accurate  results  by  titration,  it  is  necessary  that  the  ratio  K1:  K2 
should  be  not  less  than  1  X  104,  and  the  approximate  concentrations 
must  be  determined  before  the  final  titration  is  made.  For  this 
purpose,  the  approximate  concentration  of  both  acids  is  first 
determined  by  titration  with  A-sodium  hydroxide  solution  in 
presence  of  tropseolin-O,  and  the  concentration  of  the  stronger 
acid  by  titration  in  presence  of  neutral-red  or  phenol-red.  The 
value  of  pH  can  then  be  calculated  from  the  above,  and  a  com¬ 
parison  solution  made  up  from  the  sodium  salt  of  the  strong  acid 
and  the  necessary  proportion  of  the  weak  acid,  or  a  buffer  solution 
of  the  same  pH  can  be  selected.  With  this  comparison  solution  to 
give  the  colour  required  for  the  particular  indicator  employed, 
the  accurate  titration  may  be  made.  Generally,  neutral-red  or 
an  indicator  of  the  same  transition  range  is  most  suitable.  S.  I.  L. 

Formation  of  Nitrogen  Oxides  in  the  Slow  Combustion 
and  Explosion  Methods  in  Gas  Analysis.  G.  W.  Jones  and 
W.  L.  Parker  (J.  hid,  Eng.  Chern .,  1921,  13,  1154 — 1155). — 
When  the  time  of  burning  is  not  more  than  three  minutes  and 
the  platinum  wire  is  not  heated  above  bright  yellow,  the  formation 
of  nitrogen  oxides  in  the  slow  combustion  method  does  not  exceed 
0-003  c.c.,  and  nitrogen  oxides  are  not  produced  in  the  explosion 
method  when  air  is  used  as  the  oxygen  supply.  If  a  mixture  of 
air  and  oxygen  is  employed  in  the  explosion  method,  appreciable 
quantities  of  nitrogen  oxides  are  formed  and  the  error  thus  intro¬ 
duced  may  amount  to  2%  ;  their  formation  is  due  to  increase  in 
the  flame  temperature  produced  by  the  addition  of  oxygen. 

W.  P.  S. 

Estimation  of  Water  in  Fuels.  Andre  Marinot  (Ann. 
Chim.  Analyt.,  1922,  [ii],  4,  7 — 8).— In  the  estimation  of  water 
in  fuels  or  fuel  oils,  errors  may  be  introduced  by  the  absorption 
of  oxygen  or  the  distillation  of  anthracene  concurrently  with  the 
evaporation  of  the  water,  even  at  temperatures  below  100°.  These 
errors  are  avoided  by  carrying  out  the  operation  in  a  current  of 
dry  hydrogen,  and  an  apparatus  is  described  for  the  purpose 
consisting  of  two  100  c.c.  flasks  connected  together  and  heated 
in  a  constant  level  water-bath.  From  10 — 15  grams  of  the  material 
are  placed  in  each  flask  and  a  slow  current  of  hydrogen  dried  in 
a  calcium  chloride-sulphuric  acid  tower  is  passed  through  for  one 
and  a  half  hours.  The  vapours  from  the  flasks  pass  through  a 
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horizontal  elongated  bulb  where  any  anthracene  is  deposited  into 
a  weighed  U-tube  containing  calcium  chloride,  the  exit  of  which 
is  protected  from  atmospheric  moisture  by  a  guard  tube. 

a.  f.  m. 

Potassium  Ferricyanide  as  a  Reag*ent  in  Iodometry. 

I.  M.  Kolthoff  (Pharm.  Weekblad ,  1922,  59,  66— 68).— The 
accuracy  of  the  author’s  method  of  standardising  thiosulphate 
solutions  by  the  use  of  potassium  ferricyanide  (ibid.,  1919,  56, 
1618)  having  been  questioned,  a  further  examination  has  been 
made.  The  method  is  found  extremely  accurate  and  very  rapid. 
The  ferricyanide  must  be  pure  and  dry,  and  if  the  zinc  sulphate 
and  hydrochloric  acid  used  are  free  from  iron,  a  perfectly  white 
precipitate  of  zinc  ferrocyanide  is  obtained,  and  the  end-point 
with  starch  is  very  sharp.  S.  I.  L. 

High  Percentage  Hydrogen  Peroxide  (Perhydrol)  for  the 
Estimation  of  the  Total  Sulphur  in  Illuminating  Gas. 

Aloys  Klemmer  (CJiem.  Ztg 1922,  46,  79). — The  sulphur  com¬ 
pounds,  including  hydrogen  sulphide,  carbon  oxysulphide,  carbon 
disulphide,  and  mercaptan,  are  oxidised  to  sulphuric  acid  by  passing 
the  gas  through  a  strongly  alkaline  solution  of  hydrogen  peroxide. 
Ten  c.c.  of  perhydrol  are  mixed  with  80  c.c.  of  fairly  concentrated 
sodium  hydroxide,  and  the  gas  is  led  through  the  thick,  crystalline 
paste  consisting  of  sodium  peroxide,  Na202,8H20,  which  is  formed, 
at  a  rate  not  exceeding  100  litres  per  hour.  At  the  end  of  the 
operation  the  liquid  is  acidified  with  hydrochloric  acid,  boiled  to 
expel  the  excess  of  hydrogen  peroxide,  and  the  sulphuric  acid 
precipitated  as  barium  sulphate.  G.  F.  M. 

Estimation  of  Sulphur  in  Cast  Irons  and  Steels.  Alndre 
Marinot  (Ann,  Chim.  Analyt .,  1922,  [ii],  4,  5 — 6). — Five  grams 
of  the  metal  are  treated  with  a  reagent  consisting  of  30  c.c.  of 
50%  sulphuric  acid  and  60  c.c.  of  hydrochloric  acid  in  an  apparatus 
consisting  of  a  conical  reaction  flask  of  375  c.c.  capacity  sur¬ 
mounted  by  a  vertical  condenser  into  the  top  of  which  is  ground 
a  small  pear-shaped  gas  washer  from  which  a  delivery  tube  leads 
into  a  flask  containing  200  c.c.  of  a  2-5%  solution  of  zinc  acetate 
acidified  with  acetic  acid.  The  gas  washer  consists  of  a  vertical 
narrow  tube  surmounting  the  condenser  and  extending  almost 
to  touch  the  apex  of  a  conical  muff  which  surrounds  it  and 
is  sealed  to  the  tube  at  the  base,  where,  however,  it  is  perforated 
with  five  or  six  small  holes  which  allow  of  the  escape  of  the  gas 
into  the  outer  envelope  of  the  pear  and  thence  through  the  delivery 
tube  into  the  zinc  acetate  flask.  All  the  sulphur  in  the  metal  is 
evolved  as  hydrogen  sulphide,  and  a  slow  stream  of  carbon  dioxide 
is  passed  through  the  whole  apparatus  to  displace  the  gas  and 
prevent  the  formation  of  colloidal  sulphur  or  organic  sulphur 
compounds.  The  sulphur  is  finally  estimated  by  oxidising  the 
zinc  sulphide  formed  in  the  flask  by  standard  iodine  solution  and 
titrating  back  the  excess.  G.  F.  M. 
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Estimation  of  Available  Sulphur  in  Golden  Sulphide  of 
Antimony.  B.  D.  W.  Luff  and  B.  D.  Porritt  (J.  Soc.  Chem. 
Ind.y  1921,  40,  275 — 278t). — It  is  suggested  that  the  “  available 
sulphur  ”  be  estimated  by  extraction  with  carbon  disulphide  after 
the  pigment  has  been  heated  at  150°  for  five  hours  in  an  atmosphere 
rendered  slightly  alkaline  with  ammonia;  this  heating  converts 
any  amorphous  sulphur  which  may  be  present  into  a  form  which 
is  soluble  in  the  solvent.  The  carbon  disulphide  used  should  be 
purified  previously  by  distillation  over  sulphur.  W.  P.  S. 

Sulphates  in  Blood.  W.  Denis  (J.  Biol.  Chem.,  1921,  49, 
311 — 317). — A  nephelometric  method  for  the  estimation  of  in¬ 
organic  sulphates  in  blood  or  plasma  is  described.  Proteins  are 
removed  by  means  of  mercuric  chloride  and  the  precipitate  pro¬ 
duced  by  the  addition  of  acidified  barium  chloride  solution  is  com¬ 
pared  with  a  standard  in  a  nephelometer.  No  evidence  was 
obtained  of  the  existence  in  deproteinised  blood  of  other  compounds 
of  sulphur.  E.  S. 

A  Micro-method  for  Estimation  of  Nitrogen.  D.  Acel 
(Biochem.  Z.,  1921, 121, 120 — 124). — After  destruction  of  the  organic 
matter  with  sulphuric  acid  in  the  usual  manner,  the  ammonia 
formed  is  not  distilled  ofi,  but  is  determined  colorimetrically  by 
Nessler’s  reagent.  The  control  is  treated  with  standard  ammonium 
chloride  solution  until  the  colours  match.  The  method  is  suitable 
for  the  estimation  of  nitrogen  in  as  little  as  0*001 — 0*003  c.c.  of 
serum  or  urine  if  diluted  for  measurement.  H.  K. 

A  Rapid  Method  for  the  Estimation  of  Ammoniacal 
Nitrogen.  R.  Metjrice  (Ann.  Chim.  Analyt .,  1922,  [ii],  4, 
9 — 10). — In  the  estimation  of  ammonium  salts  by  converting 
them  into  hexamethylenetetramine  and  titrating  the  free  acid 
thus  produced,  errors  are  likely  to  occur  if  phenolphthalein  is  used 
as  indicator  in  the  preliminary  exact  neutralisation  of  the  am¬ 
monium  salt  owing  to  the  uncertainty  of  this  indicator  in  presence 
of  ammonia.  This  error  is  eliminated  if  rosolic  acid  is  used  as 
indicator  for  the  preliminary  neutralisation,  but  as  under  ordinary 
conditions  it  is  also  sensitive  to  hexamethylenetetramine  a  special 
device  is  adopted  to  render  it  insensitive.  After  the  mixture  of 
ammonium  salt  and  formaldehyde  has  been  kept  about  thirty 
minutes,  an  equal  volume  of  ether  is  added,  and  the  whole  is  well 
shaken,  whereby  the  rosolic  acid  passes  into  the  ether  and  becomes 
insensitive  to  the  amine,  although  still  sensitive  to  a  strong  base 
such  as  sodium  hydroxide.  Titration  of  the  free  acid  with  standard 
alkali  can  now  therefore  be  proceeded  with  until  the  appearance 
of  a  pale  rose  colour  which  persists  on  agitating  the  liquid  with 
the  ether.  G.  F.  M. 

Precipitation  of  Arsenic  Sulphide  from  Arsenates.  J.  H. 

Reedy  (J.  Amer.  Chem.  Soc.,  1921,  43,  2419). — The  time  required 
for  precipitation  of  arsenic  sulphide  from  solutions  of  arsenates 
may  be  greatly  reduced  by  the  addition  of  a  small  quantity  of  a 
soluble^iodide,  such  as  ammonium  iodide.  The  hastening  of  the 
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precipitation  is  due  to  the  reduction  of  the  arsenic  acid  to  arsenious 
acid,  according  to  the  equations  H3As04+2HI  — >  H3As03  + 
H20  +I2 ;  ZZ  2HI+S.  The  reaction  is  applied  by  adding 

1 — 2  c.c.  of  A-ammonium  iodide  solution  to  the  hot  solution  which 
contains  4  c.c.  of  6A-hydrochloric  acid  in  40  c.c.  of  solution,  just 
before  the  hydrogen  sulphide  is  passed  in.  Precipitation  begins 
immediately  and  is  usually  complete  in  four  to  five  minutes.  Com¬ 
plications  arise  in  the  precipitation  of  mercury  and  copper  as 
iodides  and  in  the  partial  reduction  of  mercury  to  the  mercurous 
condition.  This  difficulty  is,  however,  removed  during  the  digestion 
with  yellow  ammonium  sulphide  which  oxidises  both  metals  to 
the  higher  valency,  precipitating  them  as  mercuric  and  cupric 
sulphides.  J.  F.  S. 

Method  for  the  Estimation  of  Free  and  Combined  Carbon 
Dioxide.  J.  A.  Shaw  (J.  Ind .  Eng .  Chem 1921,  13,  1151 — 
1152). — A  definite  quantity  of  the  solution  under  examination  (for 
example,  mine  water)  is  drawn  into  a  cylindrical  bulb  which  is 
fitted  at  the  top  and  bottom  with  three-way  taps ;  the  tap  at 
the  top  connects  with  a  small  funnel  for  the  introduction  of  the 
sample  and  with  a  measuring  burette,  whilst  the  tap  at  the  bottom 
connects  with  a  smaller  cylindrical  bulb  and  with  a  mercury 
reservoir.  At  the  commencement  of  the  operation  the  whole 
apparatus  is  filled  with  mercury.  Any  gas  liberated  from  the 
sample  is  passed  over  into  the  burette,  the  upper  tap  is  then  closed 
and  the  mercury  reservoir  lowered  so  that  the  whole  of  the  liquid 
is  drawn  into  the  lower  cylinder,  a  low  pressure  being  thus  pro¬ 
duced  in  the  upper  cylinder  and  above  the  surface  of  the  liquid. 
The  gas  collecting  in  the  upper  cylinder  is  then  forced  over  into 
the  burette  by  raising  the  mercury  reservoir,  the  tap  between  the 
two  cylinders  being  meanwhile  closed,  and,  by  repeating  these 
operations  several  times,  the  whole  of  the  carbon  dioxide  may  be 
collected  and  its  volume  measured  in  the  burette.  Concentrated 
sulphuric  acid  is  added  after  the  sample  has  been  introduced  into 
the  cylinder  when  it  is  desired  to  estimate  the  total  (free  and 
combined)  carbon  dioxide.  W.  P.  S. 

Laboratory  Notes.  [Estimation  of  Silica,  Phosphorus  in 
Iron,  etc.].  Ernst  Murmann  (Osterr.  Chem .  Zeit 1921,  24, 
142). — In  the  estimation  of  silica,  two  evaporations  with  an  inter¬ 
vening  filtration  are  necessary  in  order  to  render  the  whole  of  the 
silica  insoluble,  care  being  taken  that  the  evaporation  is  carried 
to  complete  dryness  of  the  residue.  To  estimate  phosphorus  in 
iron,  soil  extracts,  etc.,  the  sample  is  evaporated  with  hydrochloric 
and  nitric  acid,  and  the  residue  heated  in  order  to  destroy  any 
organic  matter;  by  extracting  the  residue  with  nitric  acid,  the 
phosphoric  acid  is  obtained  in  solution  and  it  is  not  necessary  to 
dissolve  the  ferric  oxide  resulting  from  the  decomposition  of  the 
ferric  nitrate  during  the  heating.  The  grinding  of  ores  is  facilitated 
if  the  powder  is  moistened  with  ether,  and  graphitic  carbon  bums 
readily  if  it  has  been  moistened  previously  with  a  small  quantity 
of  magnesium  acetate  solution.  The  use  of  chalk,  mineral  phos- 
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phate,  or  bone- ash  is  recommended  in  place  of  sand  in  sand-baths, 
since  sand  is  liable  to  scratch  glass  vessels  and  cause  them  to  break 
when  heated.  W.  P.  S. 


Volumetric  Estimation  of  Potassium.  Macheleidt  (Woch. 
Brau.,  1922,  39,  23 — 24). — A  standard  solution  of  sodium  hydrogen 
tartrate  is  prepared  by  dissolving  60  grams  of  tartaric  acid  and 
16  grams  of  sodium  hydroxide  in  water  and  diluting  to  1  litre. 
Six  grams  of  potassium  hydrogen  tartrate  are  added  and  the 
solution  is  shaken  for  several  hours.  Thirty  c.c.  are  filtered  off 
and  titrated  with  N /10-barium  hydroxide  solution.  A  second 
30  c.c.  are  shaken  for  one  to  two  hours  with  0*5 — 0*75  gram  of 
the  salt  mixture  to  be  tested,  the  solution  is  filtered  into  a  tared 
basin  and,  without  washing  the  filter,  titrated  with  the  barium 
hydroxide  solution.  The  solution  is  weighed  before  and  after 
filtering,  and  allowance  is  made  for  the  loss.  The  difference 
between  the  two  titrations  is  calculated  to  potassium  oxide.  [See 
further  J.  Soc.  Chem.  Ind .,  1922,  200.]  A.  R.  P. 


Estimation  of  the  Calcium  Content  of  Blood.  R.  Weiss 
(Deut.  med .  Woch,.,  1921,  47,  1298;  from  Physiol.  Abstr.,  1922,  6, 
568). — A  small  measured  quantity  of  serum  is  placed  in  a  specially 
graduated  tube,  ammonium  oxalate  is  added,  and  the  precipitate 
washed  on  the  centrifuge  with  water.  It  is  dissolved  in  sulphuric 
acid  and  titrated  with  permanganate.  The  figures  given  are  : 
Normal  12,  in  tetany  as  low  as  4,  in  rickets  as  high  as  18  mg.  per 
100  c.c.  E.  S. 


Micro-estimation  of  Calcium  in  Whole  Blood,  Plasma, 
and  Serum  by  Direct  Precipitation.  Guy  W.  Clark  (J.  Biol. 
Chem.,  1921,  49,  487 — 517). — The  method  described  is  practically 
identical  with  that  of  Halverson  and  Bergeim  (A.,  1916,  ii,  270). 

E.  S. 

Sensitiveness  and  Applicability  of  Qualitative  Reactions. 
III.  Strontium  Ions.  0.  Lutz  (Z.  anal.  Chem.,  1921,  60, 
433 — 441;  cf.  A.,  1921,  ii,  596). — The  minimum  quantities  of 
strontium  which  can  be  detected  by  various  reagents  are  as  follows  : 
in  each  case,  5  c.c.  of  the  strontium  salt  solution  were  treated  with 
0*5  c.c.  of  the  reagent  in  the  cold  and  the  observation  made  after 
five  minutes.  Sodium  phosphate,  1  : 9400 ;  sodium  sulphite, 
1  :  12000 ;  ammonium  oxalate,  1  :  50000 ;  ammonium  carbonate 
and  ammonia  (at  100°),  1:210000;  sulphuric  acid,  1:125000. 
The  addition  of  5  c.c.  of  alcohol  increases  the  sensitiveness  of  the 
sulphuric  acid  test  to  1  :  1400000.  W.  P.  S. 

Estimation  of  Magnesium  in  Technical  Nickel.  K. 

Chalupny  and  K.  Breisch  (Chem.  Ztg.,  1922,  46,  91). — For 
the  estimation  of  small  quantities  of  magnesium  in  technical  nickel 
10 — 15  grams  of  the  metal  must  be  used,  and  the  filtration  and 
washing  of  the  voluminous  precipitate  of  nickel  sulphide  are  very 
laborious  and  a  frequent  source  of  error.  The  advantage  of  a 
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method  whereby  the  magnesium  could  be  precipitated  whilst  the 
nickel  remained  in  solution  is  apparent,  and  the  non -precipitation 
of  nickel  phosphate  from  potassium  nickelocyanide  by  sodium 
phosphate  affords  a  means  of  attaining  this  object.  The  analysis 
is  carried  out  as  follows  :  15 — 20  grams  of  the  metal  are  dissolved 
in  nitric  acid,  and  the  solution  is  twice  evaporated  to  dryness  with 
hydrochloric  acid  to  precipitate  silicic  acid.  To  the  filtered  solution 
is  then  added  5 — 10  grams  of  ammonium  chloride,  followed  by 
bromine  water  and  ammonia  to  precipitate  iron,  manganese,  etc. 
The  filtrate  is  approximately  neutralised  with  hydrochloric  acid, 
and  a  concentrated  solution  of  potassium  cyanide  is  added  until 
the  precipitate  of  nickel  cyanide  is  just  redissolved,  followed  by 
20  c.c.  of  10%  disodium  hydrogen  phosphate  solution  and  a  third 
of ,  the  volume  of  concentrated  ammonia.  After  keeping  over¬ 
night,  the  crystalline  precipitate  of  magnesium  ammonium  phos¬ 
phate  is  separated,  and  washed  free  from  nickel.  It  is  dissolved  in 
dilute  hydrochloric  acid  and  reprecipitated  with  sodium  phosphate 
and  ammonia  (this  step  is  necessary  on  account  of  the  large  excess 
of  alkali  cyanide,  present  during  the  first  precipitation,  which 
causes  somewhat  too  high  results).  The  precipitate  is  collected 
in  a  Gooch  crucible,  ignited,  and  weighed  as  magnesium  pyro¬ 
phosphate  in  the  usual  way.  G.  F.  M. 

Estimation  of  Zinc  as  Zinc  Pyrophosphate.  D.  Balareff 
(Z.  anal .  Chem .,  1921,  60,  442 — 448). — The  precipitation  of  the 
zinc  phosphate  should  be  made  under  the  following  conditions. 
The  slightly  acid  solution,  containing  ammonium  chloride  and 
ammonium  phosphate  is  treated  with  ammonia  until  it  is  slightly 
alkaline  in  reaction  towards  litmus;  the  mixture  is  kept  at  the 
ordinary  temperature  for  eighteen  hours,  then  heated  on  a  water- 
bath  for  fifteen  minutes,  and  the  precipitate  is  collected,  ignited, 
and  weighed.  The  amorphous  precipitate  which  first  forms  when 
zinc  is  precipitated  as  phosphate  from  a  solution  containing 
ammonium  salts  is  not  zinc  phosphate  but  ammonium  zinc  phos¬ 
phate;  if  the  zinc  is  precipitated  by  treating  the  hot  solution 
with  ammonia,  ammonium  zinc  phosphate  and  zinc  phosphate  are 
precipitated  together,  and  the  results  obtained  are  too  low  (cf. 
Austin,  A.,  1900,  ii,  49,  and  Dakin,  A.,  1900,  ii,  624).  W.  P.  S. 

The  Separation  of  Aluminium  from  Glucinum.  III. 

Hubert  T.  S.  Britton  (Analysty  1922,  47,  50 — 60;  cf.  A.,  1921, 
ii,  657,  712). — Berzelius’s  method,  consisting  in  boiling  the  pre¬ 
cipitated  hydroxides  with  ammonium  chloride  solution  whereby 
the  glucinum  hydroxide  is  dissolved,  is  unsatisfactory,  as  no  means 
could  be  found  by  which  the  occlusion  of  glucinum  hydroxide  by 
aluminium  hydroxide  could  be  eliminated,  the  results  being  accord¬ 
ingly  low  for  glucinum  and  correspondingly  high  for  aluminium. 
Wiinder  and  Wenger’s  sodium  carbonate  fusion  method  (A.,  1912, 
ii,  687)  is  satisfactory,  but  the  time  required  for  an  analysis  is 
long,  as  two  fusions  are  necessary  for  a  complete  separation.  The 
thiosulphate  method  in  which  the  neutral  salt  solutions  are  boiled 
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with  an  excess  of  sodium  thiosulphate  until  evolution  of  sulphur 
dioxide  has  ceased  does  not  give  quantitative  separations  owing 
to  adsorption  of  glucina  by  the  aluminium  hydroxide  which  is 
precipitated.  Haven’s  ether-hydrochloric  acid  method  (A.,  1898, 
ii,  142)  is  quantitative  and  is  one  of  the  most  satisfactory  and 
easily  manipulated  of  all  the  methods  investigated.  Of  the  remain¬ 
ing  methods,  none  were  investigated,  but  it  is  probable  that  only 
Khng  and  Gelin’s  basic  acetate  distillation  method  (A.,  1914,  ii, 
867)  and  Renz’s  ethylamine  method  (A.,  1903,  ii,  729)  are  quanti¬ 
tative,  and  as  the  former  requires  considerable  manipulation  and 
time,  and  the  latter  involves  the  use  of  a  large  quantity  of  an 
expensive  reagent,  they  have  no  particular  feature  to  recommend 
them.  G.  F.  M. 

[Detection  of  Manganese  with  Benzidine  and  of  Cobalt 
by  means  of  the  Thiocyanate  Reaction.  Hugo  Ditz  (Chem. 
Ztg .,  1922,  46,  121 — 122). — The  author  claims  priority  for  the 
method  described  by  Feigl  and  Stem  (A.,  1921,  ii,  278)  of  detecting 
traces  of  manganese  by  the  blue  coloration  produced  on  adding  an 
acetic  acid  solution  of  benzidine  to  the  peroxidised  manganese 
compound  formed  by  autoxidation  in  an  alkaline  medium. 
As  little  as  0*000008  gram  of  manganese  can  be  detected  by  this 
method.  Ho  interference  with  the  reaction  by  iron  salts  occurs 
provided  a  considerable  excess  of  acetic  acid  is  present,  and  it  can 
therefore  be  used  for  the  detection  of  manganese  in  iron  ores  and 
slags.  Vogel’s  thiocyanate  reaction  for  cobalt  (Ber.}  1879,  12, 
2314)  is  rendered  more  sensitive  by  using  acetone  instead  of  either 
amyl  or  ethyl  alcohols,  and  quantities  of  the  order  of  0*003  mg. 
of  the  metal  can  be  detected  by  this  means.  G.  F.  M. 

Separation  of  Molybdenum  and  Tungsten  by  means  of 
Selenium  Oxychloride.  Henry  Baldwin  Merrill  (J.  Amer . 
Chem.  Soc.,  1921,  43,  2383 — 2387). — Mixtures  of  molybdenum 
trioxide  and  tungsten  trioxide  may  be  quantitatively  separated 
by  boiling  1  gram  of  the  mixture  with  30  c.c.  of  a  1  :  1  mixture  of 
selenium  oxychloride  and  concentrated  sulphuric  acid  for  sixty 
minutes.  The  solution  is  decanted  through  a  weighed  Gooch 
crucible  and  the  residue  washed  several  times  with  small  quantities 
of  selenium  oxychloride  and  finally  brought  on  to  the  filter  with 
a  hot  10%  solution  of  ammonium  nitrate.  The  crucible  is  ignited 
and  weighed,  and  gives  the  weight  of  tungsten  trioxide,  the  molyb¬ 
denum  trioxide  being  obtained  by  difference.  The  above  method, 
which  is  effective  for  mixtures  made  by  mixing  the  two  oxides  by 
hand,  does  not  work  with  mixtures  of  the  two  oxides  precipitated 
together,  if  the  amount  of  tungsten  trioxide  is  greater  than  10%. 
In  such  cases,  it  is  impossible  to  dissolve  all  the  molybdenum  tri¬ 
oxide  owing  to  the  formation  of  solid  solutions.  This  difficulty 
is  overcome  by  dissolving  the  oxides  in  ammonia,  adding  sufficient 
nitric  acid  to  precipitate  most  of  the  tungsten,  evaporating  to 
dryness,  and  proceeding  as  described  above.  The  method  gives 
good  results.  J.  F.  S. 
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Technical  Estimation  of  the  Colloidal  Part  of  Tungsten 
Powder.  A.  Lottermoser  (Kolloid  Z.}  1922,  30,  53 — *61). — 
Two  methods  are  described  for  the  estimation  of  the  percentage  of 
colloidal  tungsten  in  commercial  tungsten  powders.  The  methods 
are  (1)  a  sedimentation  method,  and  (2)  an  optical  method,  both 
of  which  lead  to  approximately  the  same  results.  Sedimentation 
method  :  the  sample  (20  grams)  is  shaken  thoroughly  with  100  c.c. 
of  water  in  a  tube  and  allowed  to  sediment  for  two  days,  75  c.c. 
of  the  supernatant  liquid  are  removed,  and  75  c.c.  of  water  added 
to  the  sediment.  The  mixture  is  shaken  and  allowed  to  sediment 
for  a  further  two  days.  The  process  is  repeated  as  long  as  a 
measurable  quantity  of  tungsten  remains  in  the  supernatant 
liquid.  The  sediment  is  then  dried  and  weighed  and  gives  the 
non-colloidal  portion.  The  addition  of  ammonia  to  the  water 
shows  that  whilst  most  specimens  of  tungsten  powder  are  very 
finely  divided  and  give  suspensions,  some  only  are  truly  colloidal, 
inasmuch  as  they  are  peptised  by  ammonia.  Optical  method  : 
this  consists  in  estimating  the  quantity  of  tungsten  in  the  solutions 
from  which  the  powder  has  sedimented  by  means  of  its  absorp¬ 
tion  of  light.  The  light  from  a  quartz  mercury  lamp  is  allowed  to 
pass  through  the  solution  on  to  a  potassium  photo-electric  cell 
and  the  absorption  determined  from  the  galvanometer  deflection. 
In  this  connexion,  it  is  shown  that  the  de  Beer-Fick  law  is  applic¬ 
able.  Five  specimens  of  tungsten  powder  have  been  examined 
and  found  to  contain  respectively  7*5%,  5*5%,  11*25%,  39*75%, 
and  7*0%  of  colloidal  tungsten.  The  fourth  and  fifth  samples  are 
peptised  by  ammonia.  J.  F.  S. 

Separation  of  Columbium  and  Tantalum  by  means  of 
Selenium  Oxychloride.  Harry  Baldwin  Merrill  ( J .  Amer. 
Chem.  Soc .,  1921,  43,  2378—2383). — A  method  of  analysis  of 
mixtures  of  tantalum  and  columbium  oxides,  and  for  the  pre¬ 
paration  of  the  pure  oxides  is  described.  The  mixed  oxides  together 
with  titanium  oxide  if  such.be  present  are  separated  together  from 
the  mineral,  ignited,  and  weighed.  A  sample  (0-2 — 0-3  gram) 
of  the  mixed  ignited  oxides  is  boiled  in  an  Erlenmeyer  flask  with 
50  c.c.  of  a  1  :  1  mixture  of  selenium  oxychloride  and  concentrated 
sulphuric  acid  for  thirty  minutes  on  a  sand-bath,  care  being  taken 
that  clouds  of  vapour  are  not  evolved.  The  solution  after  cooling 
is  decanted  on  to  an  asbestos  pad  in  a  Gooch  crucible  and  filtered 
by  suction.  The  filtrate  is  poured  into  a  large  volume  of  water 
and  boiled,  when  hydrated  columbium  pentoxide  is  precipitated. 
The  residue  is  boiled  with  20  c.c.  of  the  1  :  1  mixture  for  fifteen 
minutes,  decanted,  and  treated  as  before  and  the  process  repeated 
until  the  filtrate  on  hydrolysis  gives  only  a  faint  cloudiness  due 
to  traces  of  tantalum  pentoxide.  The  residue  from  the  flask  is 
now  washed  into  the  Gooch  crucible  and  without  much  washing 
the  crucible  is  ignited  and  weighed;  the  gain  in  weight  gives  the 
amount  of  tantalum  pentoxide,  whilst  the  loss  of  weight  gives 
the  columbium  pentoxide,  with  titanium  if  this  is  present.  The 
method  gives  results  which  have  a  maximum  error  of  3%  and 
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is  therefore  better  than  the  Marignac  method  whilst  at  the  same 
time  being  more  rapid. 

To  prepare  pure  columbium  oxide,  the  mixed  oxides  are  extracted 
with  sufficient  solvent  to  dissolve  all  the  columbium,  but  it  should 
not  be  boiled  until  all  the  columbium  is  dissolved,  since  this  would 
mean  the  solution  of  much  tantalum  oxide.  The  dissolved  oxide  is 
precipitated  with  water  and  ammonia,  filtered,  and  ignited.  It  still 
contains  some  tantalum  oxide  which  by  repeating  the  treatment 
can  be  removed  and  very  pure  columbium  oxide  obtained.  Pure 
tantalum  oxide  is  prepared  by  boiling  the  mixed  oxides  with  the 
reagent  until  all  the  columbium  oxide  is  dissolved;  thus  whilst 
sacrificing  a  little  tantalum  oxide,  a  very  pure  product  is  obtained. 
The  complete  removal  of  the  columbium  oxide  is  hastened  by 
adding  a  little  more  sulphuric  acid  to  the  1  :  1  mixture  of  selenium 
oxychloride  and  sulphuric  acid.  J.  F.  S. 

The  Estimation  of  Small  Quantities  of  Antimony  in  Copper 
and  Brass.  B.  S.  Evans  (Analyst,  1922,  47,  1 — 9). — Five  grams 
of  the  sample  are  dissolved  in  60  c.c.  of  nitric  acid  (d  1*2)  and 
10  c.c.  of  sulphuric  acid  and  the  solution  evaporated  until  it  fumes 
strongly.  When  cold,  the  mass  is  dissolved  in  100  c.c.  of  water, 
14  grams  of  sodium  hypophosphite  are  added,  and  the  solution 
is  heated  nearly  to  boiling  whereby  the  copper  is  precipitated. 
The  solution  is  filtered  and  the  precipitate  washed  with  hot 
water.  A  further  2  grams  of  sodium  hypophosphite  and  100  c.c. 
of  hydrochloric  acid  are  added  to  the  filtrate  and  the  liquid  is 
boiled  for  fifteen  minutes  to  precipitate  any  arsenic  present.  After 
cooling  slightly,  10  c.c.  of  benzene  are  added  to  the  filtrate  and 
the  liquid  is  well  shaken  so  that  the  colloidal  arsenic  becomes 
suspended  in  the  benzene  layer.  The  liquid  is  filtered  through  a 
wet  filter  (to  retain  the  benzene  and  arsenic)  and  the  latter  is 
washed  twice  with  warm  water.  The  filtrate  is  heated  to  boiling 
and  a  spiral  roll  of  clean  copper  foil  is  dropped  in  and  the  boiling 
continued  for  one  and  a  half  to  two  hours;  the  liquid  is  then 
poured  off,  the  copper  washed  rapidly  with  cold  water,  covered 
with  water,  and  treated  with  1  gram  of  sodium  peroxide.  The 
liquid  is  warmed  until  the  deposited  antimony  has  dissolved, 
then  decanted  off  and  the  strip  washed  with  cold  water.  The 
solution  is  treated  with  0*5  gram  of  zinc  sulphide  and,  after  one 
and  a  half  to  two  hours,  filtered.  The  filtrate  is  acidified  with 
hydrochloric  acid,  treated  with  sulphur  dioxide,  and  evaporated 
to  10  c.c.  Five  c.c.  of  standard  antimony  solution  (1  c.c. =0*0001 
gram  Sb),  80  c.c.  of  water,  and  a  few  drops  of  hydrochloric  acid 
are  treated  with  sulphur  dioxide,  and  the  solution  is  evaporated 
to  10  c.c.  Both  assay  and  standard  solutions  are  treated  with 
5  c.c.  of  1%  gum  arabic  solution,  diluted  to  100  c.c.,  treated  with 
hydrogen  sulphide  for  a  few  seconds,  and  transferred  to  Nessler 
tubes.  The  liquid  having  the  greater  depth  of  colour  is  poured 
from  the  glass  until  the  colours  match ;  the  depth  of  the  two  liquids 
is  measured  and  the  result  calculated  from  these  figures.  The 
standard  antimony  solution  is  made  by  dissolving  0*2764  gram 
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of  potassium  antimony  1  tartrate  in  100  c.c.  of  hydrochloric  acid 
and  diluting  to  1  litre.  A.  R.  P. 

I-  Estimation  of  Methyl  Alcohol  in  Remains  for  Forensic 
Purposes.  II.  Occurrence  of  Methyl  Alcohol  in  the  Human 
Body.  H.  Jansch  ( Vrtljschr .  ger .  Med.  offentl.  Sanitatsw .,  1921, 
62,  1 — 18;  from  Chem.  Zentr .,  1921,  iv,  983 — 984). — A  weighed 
portion  of  the  finely  divided  remains  is  acidified  with  tartaric 
acid  and  distilled  in  a  current  of  steam.  The  distillate  (500 — 1500 
c.c.)  is  repeatedly  redistilled,  recovering  about  60%  each  time, 
until  a  distillate  of  5  to  10  c.c.  is  obtained.  Fatty  acids  are 
removed  by  filtration.  The  later  distillations  are  carried  out 
with  alkaline  reaction.  Acetaldehyde  and  glycerol  which  may  be 
present  are  suitably  oxidised.  The  density  and  refractive  index 
of  the  end  distillate  are  determined;  from  these  the  amount  of 
methyl  alcohol  present  is  calculated,  using  appropriate  tables. 
For  the  detection  of  methyl  alcohol,  the  iodoform,  benzoyl  chloride, 
and  morphine-sulphuric  acid  tests  are  used.  Methyl  alcohol  is  a 
normal  constituent  of  human  faeces  and  urine  with  mixed  diets. 
It  originates  probably  from  pectins  in  the  food.  G.  W.  R. 

Apparatus  for  the  Estimation  of  Methoxyl  Groups. 

William  M.  Cumming  (J.  Soc.  Chem.  Ind .,  1922,  41,  20t). — An 
improved  form  of  apparatus  for  the  estimation  of  methoxyl  groups 
by  Hewitt  and  Jones’s  modification  of  the  Zeisel  method  in  which 
the  methyl  iodide  is  absorbed  in  pyridine,  consists  of  a  round- 
bottomed  flask  of  250  c.c.  capacity  with  a  neck  10  inches  long 
to  which  a  delivery  tube  is  attached  by  a  ground  glass  joint,  A 
thermometer  is  provided  with  its  bulb  opposite  the  delivery  exit, 
and  a  carbon  dioxide  inlet  tube.  The  delivery  tube  leads  to  a 
narrow  bored  U-tube,  one  arm  of  which  contains  four  convolutions, 
and  each  convolution  a  bulb.  This  absorber  holds  about  10 — 15  c.c. 
of  pyridine,  and  by  passing  a  very  slow  current  of  carbon  dioxide 
the  whole  of  the  methyl  iodide  is  carried  out  of  the  flask  and  com¬ 
pletely  absorbed.  The  thermometer  should  not  register  more 
than  40°  (cf.  T.,  1919,  115,  1030).  G.  F.  M. 

A  Method  for  the  Estimation  of  Trimethylene  Glycol  in 
Crude  Glycerol.  L.  V.  Cocks  and  A.  H.  Salway  [J.  Soc.  Chem. 
Ind.,  1922,  41,  17 — 20t). — The  method  previously  described  [ibid. , 
1918,  i,  123,  158t)  consisting  in  the  distillation  of  the  crude  glycerol 
and  the  determination  of  the  specific  gravity  and  acetin  value  of 
the  distillate,  from  which  figures  the  trimethylene  glycol  content 
was  calculated  from  the  known  specific  gravity  and  acetin  values 
of  the  pure  substances,  gives  only  approximate  results,  as  no 
allowance  is  made  for  alterations  in  volume  when  glycerol,  water, 
and  trimethylene  glycol  are  mixed.  The  specific  gravity  of  a  series 
of  mixtures  containing  known  proportions  of  these  three  substances 
has  now  been  systematically  determined,  and  tables  and  curves 
have  been  constructed  by  means  of  which  the  trimethylene  glycol 
content  of  any  glycerol  distillate  of  known  gravity  and  apparent 
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glycerol  content  can  be  deduced.  The  pure  trimethylene  glycol 
prepared  for  the  purpose  boiled  at  210 — 211°/760  mm.,  or 
171°/174  mm.;  doS=l-0554.  The  reduction  in  specific  gravity 
with  increasing  trimethylene  glycol  content  was  fairly  regular, 
and  as  a  simple  method  for  calculating  the  amount  present,  apart 
from  reference  to  the  curves,  all  that  is  necessary  is  to  divide  by 
the  given  factor  the  difference  between  the  observed  sp.  gr.  and 
the  sp.  gr.  of  pure  glycerol  of  the  strength  indicated  by  the  acetin 
figure  of  the  mixture.  The  factor  in  question  increases  regularly 
with  the  acetin  value  from  0-00134  per  1%  trimethylene  glycol 
for  50%  acetin  to  0-00179  for  95%  acetin  value.  An  accuracy  of 
i0*2  is  claimed.  Gr.  3?.  M. 

Test  for  Sucrose  in  the  Presence  of  Dextrose.  Leon  A. 
Congdon  and  Charles  R.  Stewart  (J.  Ind*Eng.  Chem .,  1921, 
13,  1143 — 1144). — When  a  dry  mixture  of  sucrose  and  dextrose 
is  extracted  with  hot  ethyl  acetate,  the  dextrose  dissolves  and 
the  sucrose  remains  insoluble ;  on  cooling  the  ethyl  acetate  solution, 
crystals  of  dextrose  are  obtained.  W.  P.  S. 

Clarification  of  Urines  by  Zinc  Ferrocyanide.  C.  Carrez 
(Ann.  Chim.  Analyte  1922,  [vi],  4,  11 — 12). — Polemical.  The  author 
points  out  that  his  method  involving  the  use  of  potassium  ferro¬ 
cyanide  and  an  excess  of  zinc  acetate  (A.,  1908,  ii,  329)  was  never 
intended  as  a  preliminary  step  for  any  estimation  other  than  that 
of  glucose  in  the  urine,  and  Thiery’s  criticism  (A.,  1921,  ii,  527) 
therefore  has  no  point.  G.  F.  M. 

Colour  Reaction  of  Sucrose.  Ferdinand  Kryz  (Oesterr. 
Chem.  Ztg .,  1921,  24,  141 — 142). — When  a  mixture  of  1  c.c.  of 
saturated  ammonium  nickel  sulphate  solution,  1  c.c.  of  sucrose 
solution,  and  a  few  drops  of  sulphuric  acid  or  hydrochloric  acid 
is  boiled,  the  green  colour  of  the  mixture  changes  to  yellow  and 
then  to  red ;  this  red  coloration  persists  even  when  the  mixture 
is  cooled.  The  reaction  cannot  be  obtained  with  less  than  0-005 
gram  of  sucrose,  but  other  sugars  do  not  interfere.  The  coloration 
is  not  obtained  when  nitric  acid  is  used  in  place  of  the  sulphuric 
acid  or  hydrochloric  acid.  W.  P.  S. 

Re-testing  the  100°-point  of  the  Saccharimeter.  II. 
Preparation  of  Chemically  Pure  Sucrose.  Anton  Krais  y 
(Z.  Ver.  deut .  Zuckerind.,  1921,  785 — 797). — A  method  of  procedure 
for  recrystallising  refined  sugar  from  alcohol  for  the  preparation 
of  pure  sucrose  for  purposes  of  standardisation  is  described.  The 
product  obtained  after  several  successive  crystallisations  is  con¬ 
sidered  to  be  free  from  invert-sugar.  Such  a  product  yielded 
0*002 — 0-005%  of  ash,  and  reduced  36 — 38  mg.  of  copper  under 
the  well-known  Herzfeld  conditions  for  estimating  invert-sugar 
in  sucrose,  and  1*5 — 1-8  mg.  under  the  conditions  of  the  method 
recently  proposed  by  the  author  (ibid.,  123).  [See  also  J .  Soc . 
Chem ,  Ind.,  1922,  151a.]  J.  H.  L. 
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Detection  of  Formic  Acid  in  Wine.  W.  Fresenius  and 
L.  Grunhut  (Z.  anal.  Chem.,  1921,  60,  457 — 463). — The  wine  is 
acidified  with  sulphuric  acid  and  extracted  with  ether ;  the  ethereal 
extract  is  then  shaken  with  dilute  sodium  hydroxide  solution,  the 
alkaline  aqueous  solution  is  separated,  evaporated  to  dryness, 
and  the  residue  heated  at  130°  for  one  hour  to  remove  any  traces 
of  formaldehyde.  The  residue  is  dissolved  in  10  c.c.  of  water 
and  the  solution  treated  with  5  c.c.  of  hydrochloric  acid  ( d  1*12) 
and  0*4  gram  of  magnesium  turnings.  After  two  hours,  the  mixture 
is  distilled,  5  c.c,  of  distillate  being  collected;  this  distillate  is 
boiled  for  one  minute  with  the  addition  of  2  c.c.  of  milk  and  7  c.c. 
of  hydrochloric  acid  ( d  1*12)  containing  a  trace  of  ferric  chloride. 
If  the  wine  contained  formic  acid  or  its  salts,  a  violet  coloration 
develops  in  the  mixture.  W.  P.  S. 

• 

Apparatus  for  Measuring  the  Hydrogen-ion  Concentration 
of  a  Solution.  Application  to  the  Detection  of  Mineral  Acids 
in  Vinegar.  Andre  Kling,  A.  Lassieur,  and  (Mme)  A.  Lassieur 
(Compt.  rend.,  1922,  174,  165 — 168). — A  compensation  electro¬ 
metric  method  for  measuring  hydrogen-ion  concentration  is 
described  in  which  a  milli voltmeter  capable  of  measuring  1200 
millivolts  with  an  accuracy  of  1  millivolt  is  used.  The  hydrogen- 
ion  concentration  of  vinegar  measured  with  this  apparatus  or  by 
the  colorimetric  method,  using  thymolsulphonphthalein  as  indicator, 
serves  as  a  ready  means  of  detecting  the  presence  of  mineral  acids. 
The  presence  of  0*24%  of  sulphuric  acid  in  vinegar  alters  the  pH 
value  at  18°  from  2*67  to  1*96.  W.  G. 

Estimation  of  p-Hydroxybutyric  Acid.  Estimation  of 
Acetone  Substances  in  the  Urine.  Estimation  of  Acetone 
Substances  in  the  Blood.  Roger  S.  Hubbard  (J.  Biol.  Chem ., 
1921,  49,  351 — 357,  357 — 374,  375 — 384). — A  modification  of 
Shaffer’s  method  (A.,  1914,  ii,  77 ;  1916,  ii,  352)  for  the  estimation 
of  p- hydroxy butyric  acid  is  described,  in  which  the  time  required 
for  the  oxidation  is  reduced  to  half  an  hour.  The  method  is  applied 
to  urine  after  removal  of  interfering  substances  by  precipitation 
with  basic  lead  acetate,  copper  sulphate,  and  sodium  hydroxide. 
The  estimation  of  acetone  plus  acetoacetic  acid  in  urine  is  made 
more  accurate  by  adding  to  the  technique  of  Shaffer  a  distillation 
from  acid  potassium  permanganate  solution.  The  same  method  is 
applied  to  blood  after  treatment  of  the  latter  with  colloidal  iron, 
basic  lead  acetate,  and  sodium  hydroxide. 

It  is  found  that  in  normal  urine  the  total  acetone  averages  about 
2  mg.  per  100  c.c.,  the  greater  part  representing  p -hydroxy  butyric 
acid;  in  blood,  the  total  acetone  varies  normally  between  0*1 
and  1*0  mg.  per  100  c.c.  C.  R.  H. 

Effect  of  the  Presence  of  Filter-paper  on  Permanganate- 
Oxalate  Titrations.  Stephen  G.  Simpson  (J.  Ind.  Eng.  Chem., 
1921, 13,  1152 — 1154). — Filter- paper  reduces  permanganate  rapidly, 
especially  when  the  paper  is  highly  disintegrated.  In  the  titration 
of  calcium  oxalate  precipitates  with  permanganate  solution,  the 
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precipitate  should  be  washed  off  the  filter-paper  with  hot  water 
and  the  paper  added  only  when  the  titration  is  nearly  complete. 

W.  P.  S. 

The  Estimation  of  H-Acid.  Henry  R.  Lee  (J.  Ind.  Eng. 
Chem.,  1921,  13,  1049 — 1051). — The  choice  of  a  diazonium  salt  for 
use  as  a  standard  solution  for  the  estimation  of  the  hydroxyl  group 
should  depend  on  the  stability  of  the  salt  in  the  solution  in  which 
it  is  prepared  and  in  which  it  is  to  be  used,  the  completeness  of  the 
coupling  with  the  intermediate  product  in  question,  and  the  rate  of 
coupling.  Comparative  experiments  in  which  H-acid  was  titrated  with 
benzenediazonium  chloride  and  with  p-toluenediazonium  chloride  re¬ 
spectively  show  that  the  rate  of  decomposition  of  diazobenzene  is 
approximately  eight  times  as  rapid  in  acid  solution,  and  one  and 
a  half  times  as  rapid  in  alkaline  solution,  as  that  of  p-diazotoluene. 
Moreover,  the  rate  of  coupling  of  p-diazotoluene  is  slightly  more 
rapid  than  that  of  diazobenzene,  whilst  the  secondary  coupling, 
which  is  marked  in  the  case  of  commercial  samples  of  H-acid 
titrated  with  diazobenzene,  is  very  slight  when  coupled  with  diazo¬ 
toluene,  and  consequently,  in  the  latter  case,  the  end-point  is  more 
definite.  The  use  of  p-diazotoluene  in  the  estimation  of  H-acid, 
y-acid,  J-acid,  S- acid,  and  other  naphthol-  and  aminonaphthol- 
sulphonie  acids  is  recommended.  A  stock  solution  of  p-toluidine 
hydrochloride  is  prepared  by  dissolving  10*7082  grams  of  pure 
p-toluidine  in  40  c.c.  of  pure  concentrated  hydrochloric  acid,  and 
diluting  with  water  to  1  litre.  One  hundred  c.c.  of  this  solution 
are  placed  in  a  250  c.c.  graduated  flask,  cooled  in  ice  and  salt  until 
frozen,  and  diazotised  with  102  c.c.  of  N /10-sodium  nitrite  solution. 
After  thirty  to  forty  minutes,  this  is  made  up  to  250  c.c.  with  water, 
and  shaken  well.  This  solution  should  be  kept  at  0°  and  protected 
from  fight.  In  carrying  out  the  estimation,  5  grams  of  dry  H-acid 
or  10  grams  of  press-cake  are  dissolved  in  400  c.c.  of  water  and 
sufficient  sodium  hydrogen  carbonate  to  produce  a  clear  solution,  and 
made  up  to  500  c.c.  with  water.  Twenty-five  c.c.  of  this  solution  are 
placed  in  a  600  c.c.  beaker,  200  c.c.  of  ice- water  added,  and  2  grams 
of  sodium  hydrogen  carbonate.  This  solution  is  cooled  in  ice  and 
the  diazonium  solution  is  added  from  a  burette,  jacketed  with  ice- 
water,  with  good  agitation.  When  the  titration  is  almost  finished, 
about  2  grams  of  sodium  carbonate  are  added  to  increase  the  rate 
of  coupling,  and  10 — 15  grams  of  salt  are  added  near  the  end-point. 
The  titration  is  continued  to  the  point  when  a  spot  on  filter-paper 
gives  a  faint  purple  ring  when  spotted  with  H-acid  solution.  The 
titration  is  complete  if  this  purple  colour  develops  again  when 
tested  after  the  solution  has  been  left  for  five  minutes.  F.  M.  R. 

Chlorohydrocarbons  and  Carbon  Chlorides.  II.  The 
Knowledge  of  the  Saturation  Character  of  the  Di-,  Tri-,  and 
Tetra-chloroethylenes.  B.  M.  Margosches  and  Richard  Baru 
(J.  pr.  Chem .,  1921,  [ii],  103,  216 — 226). — The  iodine  numbers  of 
aa-  and  a8-dichloroethylene,  trichloroethylene,  and  tetrachloro- 
ethylene  are  practically  zero  as  determined  by  the  Hiibl,  Wijs, 
or  other  “  iodine  solution  ”  in  which  the  active  agent  is  iodine 
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inonochioride,  and  therefore  these  solvents  can  be  used  safely 
as  solvents  for  fats  in  the  determination  of  their  iodine  number. 
This  is  in  accordance  with  previous  work  on  the  influence  of 
chlorine  on  the  degree  of  unsaturation  of  a  double  bond. 

W.  0.  K. 

Detection  of  Coconut  Oil  in  Butter.  C.  F.  Muttelet  (Compt. 
rend.,  1922,  174,  220 — 223). — The  method  is  based  on  the  fact 
that  pure  butter  contains  cholesterol  but  not  phytosterol,  whilst 
the  vegetable  fat  contains  phytosterol,  and  the  melting  points  of 
the  acetates  of  these  two  sterols  differ.  The  sterols  in  the  butter 
are  precipitated  by  the  addition  of  20  c.c.  of  a  1%  alcoholic  solution 
of  digitonin  to  the  fatty  acids  from  50  grams  of  the  butter.  The 
precipitate  is  collected  and  washed  free  from  fatty  acids  by  chloro¬ 
form  and  ether,  and  then  boiled  with  2 — 4  c.c,  of  acetic  anhydride. 
The  acetate  is  twice  crystallised  from  alcohol  and  its  melting  point 
determined.  The  acetate  from  pure  butter  has  m.  p.  113*6 — 114*2°. 
With  10%  of  coconut  oil  present  in  the  butter  the  resulting  acetate 
has  m.  p.  114*5°  and  the  m.  p.  increases  as  the  percentage  of  coconut 
oil  in  the  butter  increases.  W.  G. 

A  Simple  and  Exact  Method  for  tho  Direct  Estimation 
of  Acetaldehyde  in  the  Presence  of  Acetone.  Wilhelm  Stepp 
and  Robert  Fricke  ( Z .  physiol.  Chem.,  1921,  116,  293 — 301). — 
To  estimate  the  acetaldehyde,  the  solution  is  treated  with  an 
excess  of  alkaline-ammoniacal  silver  of  known  strength,  the  reduced 
silver  is  filtered  off,  and  the  unreduced  silver  is  titrated  in  the 
acidified  filtrate  with  N /10-ammonium  thiocyanate,  using  am¬ 
monium  iron  alum  as  indicator.  An  accuracy  of  0*1  mg.  can  be 
obtained.  In  order  to  estimate  the  acetone,  the  acetaldehyde  is 
removed  by  boiling  with  silver  oxide  or  with  Fehling’s  solution, 
the  residual  liquid  is  distilled,  and  the  acetone  estimated  in  the 
distillate  by  the  Messinger-Huppert  method.  If  acetaldehyde  has 
to  be  estimated  at  the  same  time,  a  known  suspension  of  silver 
oxide  is  used  and  the  residual  silver  oxide  is  dissolved  in  ammonia 
and  estimated  volumetrically.  S.  S.  Z. 

Spectrochemical  Reaction  of  Methylfurfuraldehyde  and 
Hydroxymethylfurfuraldehyde  Phloroglueides .  Tetstjtaro 
Tadokoro  ( J .  Coll.  Agric.  Hokkaido  Imp.  TJniv.,  1921,  10,  52 — 56; 
cf.  Oshima  and  Tadokoro,  A.,  1918,  ii,  255). — The  difference  in  the 
colour  reactions  of  methylfurfuraldehyde  and  hydroxymethyl¬ 
furfuraldehyde  as  phloroglueides  was  observed  by  means  of  the 
ultra-violet  spectroscope.  The  colour  reaction  when  the  two 
aldehydes  are  allowed  to  react  with  phloroglucin  and  hydrochloric 
acid  changes  with  the  time  and  is  complete  in  five  minutes.  At  a 
half  to  two  minutes  after  the  beginning  of  the  reaction,  the  two 
phloroglueides  give  almost  the  same  absorption  band  in  the  visible 
spectrum  (XX  4200 — 5000  and  XX  4100 — 5000),  but  the  methyl¬ 
furfuraldehyde  phloroglucide  shows  an  absorption  band  in  the 
ultra-violet  at  XX  2400 — 3800.  Five  minutes  after  the  beginning 
of  the  reaction,  methylfurfuraldehyde  phloroglucide  gives  an 
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absorption  at  XX  4300 — 4800,  whilst  hydroxyfurfuraldehyde  phloro- 
glucide  shows  an  absorption  band  at  XX  5000 — 5500.  G.  W .  R. 

A  Supposed  Method  for  the  Quantitative  Separation  of 
‘  ‘  Saccharin  ’ '  from  p-Sulphaminobenzoic  Acid.  Walther 
Herzog  and  J.  Kreidl  ( Oesterr .  Chem.  Ztg.,  1921,  24,  165 — 166). — 
A  method  for  the  estimation  of  p-sulphaminobenzoic  acid  in  com¬ 
mercial  “  saccharin  ”  has  been  described  by  0.  Beyer  (“  Kontrolle 
und  Herstellung  von  Saccharin,”  p.  97),  which  consists  in  dissolving 
the  material  in  a  slight  excess  of  ammonia,  adding  a  50%  excess 
of  acetic  acid,  and  keeping  for  twelve  hours.  The  para-acid  is  said 
to  be  completely  precipitated  under  these  conditions,  whilst  the  more 
strongly  acidic  “  saccharin  ”  remains  in  solution  as  undecomposed 
ammonium  salt.  Experimental  investigation  of  the  method  with 
known  mixtures  of  the  two  pure  substances  showed,  however,  that 
the  results  were  inaccurate  to  the  extent  of  2—3%.  For  example, 
in  mixtures  containing  5  and  25%  respectively  of  para-acid,  only 
3*33  and  23*11%  were  found.  G.  F.  M. 

Apparatus  for  Use  in  Titrating  Intermediates  with  Unstable 
Diazo-solutions.  C.  P.  Atkinson  (J.  Soc.  Dyers  and  Col.,  1922, 
38,  15 — 16). — The  apparatus  is  intended  for  the  estimation  of 
intermediates  for  azo-dyestuff  manufacture  by  titration  with 
standard  diazonium  solutions. 

An  iron  tripod  about  thirty  inches  high  supports  a  circular  tin 
trough  containing  a  supply  of  ice -water,  and  inside  the  trough  is  a 
circular  glass  vessel,  with  an  outlet  through  the  centre  of  the  trough, 
to  contain  the  supply  of  diazonium  solution.  The  burette,  jacketed 
wdth  the  outer  tube  of  a  condenser  through  which  the  ice-water 
flows,  is  supported  by  a  triangle  attached  to  the  three  legs  of  the 
tripod.  In  one  of  the  three  legs  of  this  support  a  funnel  holder  is 
fitted  to  receive  the  waste  water  as  it  flows  from  the  jacket  and 
conduct  it  to  the  sink.  F.  M.  R. 

Mercury  or  Water  Ureometer  for  the  Estimation  of  Urea 
in  Urine  or  in  Blood.  Ren£  Clogne  {J.  Pharm.  Chim .,  1922, 
vii,  25,  99 — 100). — The  method  of  graduation  in  the  usual  form 
of  ureometer  is  modified  so  that  the  graduated  tube  immediately 
below  the  inlet  tap  is  very  narrow  and  is  marked  in  twentieths  of 
a  c.c.  as  far  as  the  2  c.c.  graduation,  and  then  in  fifths  as  far  as 
the  25  c.c.  graduation.  This  has  the  advantage  of  enabling  the 
same  apparatus  to  be  utilised  for  estimating  the  small  amount  of 
urea  usually  present  in  blood,  as,  if  the  same  quantity  is  taken  as 
of  urine  for  an  estimation,  namely,  2  c.c,,  the  reading  of  the  volume 
of  liberated  gas  will  fall  within  the  range  of  the  0*05  c.c.  graduations, 
and  an  amount  as  small  as  2-5  grams  per  litre  can  be  accurately 
estimated.  G.  F.  M. 

Silicotungstic  Acid  Applied  to  the  Estimation  of  Caffeine. 

A.  Azadian  {Bull.  Soc .  chim.  Belg.,  1922,  31,  15 — 18). — Silico¬ 
tungstic  acid  gives  with  caffeine,  in  the  presence  of  5%  hydro¬ 
chloric  acid,  a  precipitate  having  the  composition 
12WO3,SiO2,2H2O,3C8H10O2N4,6H2O. 
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On  ignition,  it  leaves  a  residue  having  the  composition  12W03,Si02 
and  the  factor  for  converting  the  weight  of  this  residue  into  weight 
of  caffeine  is  0*2646.  For  the  estimation,  a  known  volume  of  an 
extract  containing  caffeine  is  evaporated  to  a  syrup,  which  is 
extracted  with  hot  water,  the  extract  being  made  up  to  50  c.c. 
Sufficient  hydrochloric  acid  is  added  to  bring  the  acid  concen¬ 
tration  up  to  5%  and  then  a  solution  of  silicotungstic  acid  is 
added.  The  mixture  is  boiled  and  then  left  for  twenty -four  hours ; 
the  precipitate  is  collected,  dried,  ignited,  and  weighed.  W.  G. 

New  Method  for  the  Detection  of  Thymine.  Oskar 
Batjdisch  and  Treat  B.  Johnson  (Ber.,  1922,  55,  [£],  18 — 21). — 
The  method  depends  on  the  conversion  of  thymine  into  carbamide, 
acetylcarbinol,  and  pyruvic  acid,  the  latter  being  identified  as 
indigotin.  Preliminary  experiments  show  that  the  action  is  not 
influenced  by  the  presence  of  uracil,  cytosine,  or  sugar. 

A  solution  of  sodium  hydrogen  carbonate  in  water  is  treated 
successively  with  aqueous  solutions  of  thymine  and  ferrous  sulphate ; 
the  mixture  is  well-shaken  with  air,  which  causes  the  gradual 
conversion  of  the  white,  ferrous  hydrogen  carbonate  into  ferric 
hydroxide.  The  latter  is  removed  and  the  filtrate  concentrated 
on  the  water-bath,  when  the  original  odourless  solution  which  does 
not  reduce  Fehling’s  solution  acquires  a  characteristic  odour  and 
strong  reducing  properties,  probably  owing  to  a  Cannizzarro  reaction 
resulting  in  the  formation  of  acetylcarbinol  and  pyruvic  acid.  The 
presence  of  the  former  is  conveniently  established  by  distillation 
of  the  liquid  and  treatment  of  the  distillate  with  o-aminobenz- 
aldehyde;  the  solution  is  boiled  until  the  odour  of  the  latter  dis¬ 
appears,  cooled,  acidified  with  hydrochloric  acid,  and  made  alkaline 
again  with  sodium  hydrogen  carbonate.  The  presence  of  3-hydr- 
oxy-2-methylquinoline  is  shown  by  the  blue  fluorescence  of  the 
solution;  the  reaction  is  unusually  sensitive.  The  residue  from 
the  distillation  contains  pyruvic  acid,  the  presence  of  which  is 
detected  by  the  formation  of  indigotin  after  addition  of  o-nitro- 
benzaldehyde  and  sodium  hydroxide.  The  dye  is  extracted  with 
chloroform.  The  presence  of  2 — 5  mg.  of  thymine  is  established 
readily  by  the  formation  of  the  blue  chloroform  solution. 

H.  W. 

Application  of  Folin  and  Denis's  Phosphotungstic  Reaction 
to  the  Estimation  of  Uric  Acid  in  Urine.  ThiIcry  (J.  Pharm. 
Ghim .,  1922,  [vii],  25,  87 — 92). — All  the  methods  for  the  estimation 
of  uric  acid  in  urine  hitherto  proposed  have  the  disadvantage  of 
requiring  at  least  100  c.c.  of  urine  for  each  estimation.  The  author 
considers  that  the  direct  application  of  Folin’ s  phosphotungstic 
reagent  to  urine  without  any  preliminary  treatment  gives  results 
sufficiently  accurate  for  all  ordinary  purposes,  at  least  in  such 
cases  where  the  volume  of  urine  at  disposal  is  small.  The  reagents 
required  are  Folin’ s  reagent,  a  solution  containing  120  grams  of 
anhydrous  sodium  carbonate  per  litre,  and  a  standard  solution  of 
uric  acid  containing  0*2  part  per  1000,  prepared  by  means  of  mono- 
and  di-sodium  phosphate.  Into  a  100  c.c.  graduated  tube  1  c.c. 
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of  urine  and  2  c.c.  of  the  phosphotungstic  reagent  are  introduced, 
and  into  a  further  series  of  tubes  1,  2,  3,  4,  etc.,  c.c.  of  standard 
uric  acid  solution  are  placed,  each  with  2  c.c.  of  the  reagent.  The 
contents  of  all  the  tubes  are  made  up  to  40  c.c.  with  the  sodium 
carbonate  solution  and,  after  keeping  fifteen  minutes,  when  the 
blue  colour  has  reached  its  maximum  intensity,  the  volume  is  made 
up  to  100  c.c.  with  distilled  water,  and  the  uric  acid  is  estimated 
colorimetric  ally  by  comparison  with  the  standard  colours  in  a 
Duboscq  colorimeter.  The  results  furnished  by  this  method  are 
very  close  to  those  given  by  the  present  author’s  volumetric  silver 
method  after  treatment  of  the  urine  ’with  potassium  zinc  ferrocyanide 
(A.,  1921,  ii,  527).  G.  F.  M. 

The  Estimation  of  Purine  Bases  in  Urine.  H.  Steudel 
and  Sttng-Sheng  Chou  (Z.  physiol.  Cherm .,  1921,  116,  223 — 225). — 
It  is  suggested  that  the  filtrate  from  the  second  copper  sulphate 
precipitation  obtained  in  Kruger’ s  method  for  the  estimation  of  the 
purine  bases  in  urine  should  after  its  decomposition  with  hydrogen 
sulphide  be  boiled  with  magnesium  oxide  in  order  to  eliminate  all 
traces  of  ammonia  the  nitrogen  of  which  might  otherwise  be  ascribed 
to  the  purine  bases.  S.  S.  Z. 

Electrometric  Titration  of  Azo-dyestuffs.  D.  0.  Jones 
and  II.  R.  Lee  (J.  Ind.  Eng.  Chem .,  1922,  14,  46 — 48). — The 
difficulties  encountered  in  the  analysis  of  azo-dyestuffs  with  titanous 
chloride  by  previous  methods  are  enumerated,  and  an  analytical 
procedure  is  described  whereby  the  electrometric  method  of 
following  oxidimetric  reactions  (cf.  A.,  1919,  ii,  471,  480)  is  used 
in  conjunction  with  titanous  chloride  for  the  analysis  of  azo-dyestuffs 
and  nitro- compounds. 

A  sample  of  the  finely  powdered  dye  (0*5 — 1*0  gram),  sufficient 
to  require  30 — 45  c.c.  of  N /4- titanous  chloride  for  reduction,  is 
placed  in  a  reaction  flask  with  25  c.c.  of  distilled  water,  and  heated 
on  a  steam-bath  for  ten  minutes  to  dissolve  or  soften  the  particles. 
Twenty-five  c.c.  of  40%  sulphuric  acid  are  added,  the  flask  is 
stoppered,  and  a  current  of  carbon  dioxide  is  passed  through  for 
five  minutes;  35 — 50  c.c.  of  titanous  chloride,  being  at  least  5  c.c. 
of  N /4-titanous  chloride  in  excess  of  that  required  for  reduction, 
are  added,  the  mixture  is  boiled  for  five  minutes,  and  cooled  to  30°. 
In  the  back  titration,  the  potentiometer  is  adjusted,  and  the  voltages 
read  for  each  addition  of  N /20-ferric  alum  solution.  The  latter  is 
added  in  5  c.c.  portions  at  first,  gradually  decreasing  to  0J  c.c.  or 
less.  When  passing  over  the  end-point,  the  poles  are  reversed  in 
the  usual  manner,  and  the  voltages  read  as  the  additions  of  ferric 
alum  become  larger.  Volts  are  plotted  as  ordinates  and  c.c.  of 
ferric  alum  solution  as  abscissae,  and  the  end-point  is  determined 
from  the  curve.  For  routine  analysis,  almost  all  azo-dyestuffs  can 
be  analysed  with  sufficient  accuracy  without  reading  the  voltmeter 
or  plotting  a  curve.  The  potentiometer  is  adjusted  at  the  beginning 
of  the  back  titration,  until,  on  closing  the  circuit,  the  galvanometer 
shows  no  deflection.  A  permanent  large  swing  of  the  galvanometer 
is  obtained  at  the  end-point.  F.  M.  R. 
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Estimation  of  the  Percentage  of  Fibrin  in  Blood  and  Plasma. 

H.  C.  Gram  (J.  Biol.  Chem .,  1921,  49,  279 — 295). — Citrated  plasma 
is  recalcified  and  heated  at  35°  for  one  and  a  half  hours ;  the  clot 
is  then  washed  and  dried,  treated  with  alcohol  and  ether  to  remove 
lipoids,  and  weighed.  The  whole  estimation,,  including  the  platelet 
count  and  the  cell  volume,  is  performed  on  4*5  c.c.  of  blood. 

E.  S. 

Chemical  Blood  Analysis.  III.  The  Importance  of  the 
Ultra -filtration  Method  for  the  Analysis  of  Blood.  M.  Richter- 
Quittner  (. Biochem .  Z .,  1921,  124.  106—113). — Examples  are 
given  of  the  use  of  the  Zsigmondy-Haen  ultra-filtration  apparatus 
for  the  estimation  in  blood  of  residual  nitrogen,  uric  acid,  chloride, 
sodium,  free  potassium,  and  calcium.  The  residual  nitrogen,  the 
uric  acid,  the  chloride,  and  sodium  are  completely  dialysable,  but 
only  a  portion  of  the  potassium,  calcium,  or  dextrose  is  free  and 
dialysable.  H.  K. 

Colorimetric  Estimation  of  the  Concentration  of  Hydrogen 
Ions  in  Very  Small  Quantities  of  Blood  by  Dialysis.  J. 

Lindhard  (Compt.  rend.  Trav.  Lab.  Carlsberg,  1921,  14,  No.  13, 
pp.  13)  . — A  modification  of  the  method  of  Dale  and  Evans  (A., 
1921,  i,  142),  in  which  the  required  quantity  of  blood  is  reduced 
to  three  drops,  so  that  the  process  can  be  applied  repeatedly  by 
finger  pricks.  Hirudin  is  used,  and  phenolsulphonephthalein  as 
indicator.  The  dialvsate  is  not  titrated  but  compared  with  a 
colour  scale  of  phosphate-indicator  mixtures.  The  error  for  the 
dialysis  of  phosphate  mixtures  compared  with  a  separate  scale  is 
about  Pn  0*02,  but  compared  with  the  original  mixture  the  Pn 
agrees  in  the  second  place  of  decimals.  Bicarbonate  solutions  gave 
by  the  electrometric  method  a  Pu  0*2  to  0*3  higher  than  by  the 
colorimetric,  but  this  discrepancy  the  author  attributes  to  loss  of 
carbon  dioxide  in  dialysis  and  inapplicability  of  the  electrometric 
control  (cf.,  however,  Evans,  A.,  1921,  i,  904).  G.  B. 

Preparation  of  Colloidal  Gold  Solution  for  Testing  Spinal 

Fluid.  A.  0.  Gettler  and  J.  W.  Jackson  (Arch.  Neurol. 
Psychiatry ,  1921,  6,  70 — 71). — To  one  litre  of  water  (distilled  in 
copper  vessels  from  potassium  permanganate)  are  added  in  turn 
10  c.c.  of  1%  auric  chloride  solution,  7  c.c.  of  2%  potassium  carbon¬ 
ate  solution,  and  0*5  c.c.  of  1%  oxalic  acid  solution.  The  liquid  is 
heated  until  it  boils,  then  removed  from  the  flame  and  vigorously 
shaken,  0*2  to  0*3  c.c.  of  concentrated  formaldehyde  solution  being 
simultaneously  added,  and  the  shaking  continued  for  one  minute ; 
after  three  or  four  minutes,  the  colour  usually  commences  to  develop. 
If  it  does  not  do  so,  an  additional  0*1  to  0*2  c.c.  of  formaldehyde 
solution  is  added,  with  agitation  during  and  after  the  addition.  A 
deep  red  colour  should  rapidly  develop.  Chemical  Abstracts. 
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Relation  between  Atomic  Volumes  [of  Elements  in  Com¬ 
bination]  and  Optical  Refractivities.  Gervaise  Le  Bas 
(Nature,  1921,  108,  272 — 274) —A  periodic  relationship  is  known 
to  exist  between  the  atomic  volumes  of  elements  in  combina¬ 
tion,  the  differences  between  the  atomic  volumes  of  successive 
members  of  the  same  series  being  of  the  order  of  that  of  hydrogen. 
Similar  serial  and  group  relations  are  observed  with  the  atomic 
refractivities,  the  serial  differences  again  being  of  the  order  of  the 
atomic  refractivity  of  hydrogen.  When  the  atomic  volumes  of 
carbon,  nitrogen,  oxygen,  fluorine,  silicon,  phosphorus,  sulphur, 
chlorine,  arsenic,  selenium,  bromine,  and  iodine  are  plotted  against 
their  atomic  refractivities,  the  points  obtained  lie  approximately  on 
a  straight  line.  A.  A.  E. 

Molecular  Refraction  of  some  Molten  Salts  and  their 
Degree  of  Dissociation.  G.  Meyer  and  Heck  ( Z .  Elektrochem 
1922,  28,  21 — 23). — The  molecular  refraction  of  molten  sodium 
hydroxide  and  nitrate  and  potassium  hydroxide  and  nitrate  has 
been  measured  at  a  series  of  temperatures  between  320°  and  440°. 
The  method  adopted  was  to  allow  a  ray  of  light  (sodium)  to  fall 
into  a  prism  of  the  molten  substance  and  be  reflected  from  a  metallic 
mirror  inside  the  prism.  The  densities  of  the  molten  salts  were 
determined  for  all  the  temperatures  used.  The  mean  molecular 
refraction  over  the  whole  temperature  range  is  found  to  be  :  sodium 
nitrate  11*54,  potassium  nitrate  14*09,  sodium  hydroxide  5*37,  and 
potassium  hydroxide  7*71.  These  values,  which  are  accurate  to 
one  unit  in  the  second  decimal  place,  the  refractive  index  being 
accurate  to  one  unit  in  the  third  decimal  place,  are  in  good  agree¬ 
ment  with  the  values  calculated  from  the  atomic  refractions. 
Using  the  values  2-80  and  2*59,  respectively,  for  the  atomic  refrac¬ 
tions  of  the  sodium  atom  and  the  sodium  ion,  it  is  calculated  that 
molten- sodium  nitrate  is  dissociated  to  61*7%.  The  influence  of 
temperature  on  the  molecular  refraction  of  all  the  substances 
examined  is  very  small.  J.  F.  S. 

Some  Problems  of  the  Mass  Spectrograph.  F.  W.  Aston 
and  R.  H.  Fowler  (Phil.  Mag.,  1922,  [vi],  43,  514 — 528). — A 
mathematical  discussion  of  some  points  raised  by  the  performance 
and  further  design  of  the  mass  spectrograph.  J.  R.  P. 

The  Broadening  of  Spectral  Lines.  J.  Franck  (Festschrift 
Kaiser  Wilh.  Ges.  Ford.  Wiss.  Zehnjdhrigen  Jubildum ,  1921,  77 — 
81). — A  summary  of  the  manner  in  which  the  broadening  of  spectral 
lines  has  been  explained,  or  is  capable  of  explanation,  both  by 
classical  methods  and  in  terms  of  the  quantum  theory.  Radiation 
damping  has  been  fairly  adequately  explained  on  the  quantum 
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theory  by  Stern  and  Volmer;  the  Doppler  effect  may  be  explained 
by  the  influence  of  radiation  pressure,  whilst  collision  damping  is 
considered  to  be  due  to  the  electron  transitions  produced  by  a 
collision,  together  with  a  sudden  warping  of  the  electron  orbits. 

Chemical  Abstracts. 

Intensity  and  Broadening  of  Spectrum  Lines.  Chr.  Fucht- 
bauer  and  G.  Joos  (Physikal.  Z .,  1922,  23,  73 — 80). — The  form 
of  a  spectrum  line  broadened  by  another  gas  depends  on  the  latter, 
not  on  the  absorbing  gas.  The  constant  representing  the  broaden¬ 
ing  is,  with  hydrogen  and  nitrogen,  proportional  to  the  density. 
In  the  first  pair  of  the  principal  series  of  caesium,  the  number  repre¬ 
senting  the  dispersing  electrons  on  the  classical  theory  is  equal  to 
the  number  of  caesium  atoms.  For  the  mercury  line  2537,  the 
number  of  resonators  is  one  forty- fifth  of  the  number  of  atoms.  The 
maximum  of  2537  is  less  displaced  towards  the  red  by  hydrogen 
than  by  carbon  dioxide  and  nitrogen.  J.  R.  P. 

Excitation  Stages  in  Open  Arc-light  Spectra.  I.  Sodium, 
Potassium,  Calcium,  Strontium,  Barium,  and  Magnesium. 
II.  Silver,  Bismuth,  Cadmium,  Zinc,  Air,  and  Copper. 

B.  E.  Moore  {Astrophys.  J.,  1921,  54,  191 — 216,  246 — 272). — An 
investigation  of  the  variation  of  the  spectrum  with  current,  using 
a  potential  of  2000  volts  and  currents  of  0*02  to  1  ampere,  dis¬ 
tinguishes  between  five  stages  of  excitation ;  the  features  of  each 
are  described,  and  a  number  of  intensity-current  curves  are  given. 
The  relation  of  the  results  to  previous  work,  including  the  Bohr 
theory,  is  briefly  discussed.  A.  A.  E. 

Influence  of  the  Pressure  of  Foreign  Gases  on  the  D-Lines 
in  Saturated  Sodium  Vapour.  R.  Minkowski  {Physikal.  Z ., 
1922,  23,  69 — 73). — Measurements  of  the  magnetic  rotation  of  the 
Z)-lines  of  sodium  vapour  in  presence  of  nitrogen  under  various 
pressures  showed  that  the  constant  representing,  on  the  classical 
theory,  the  number  of  dispersion  electrons  in  unit  volume  is  affected 
by  pressure.  The  difference  in  the  values  of  this  constant  deter¬ 
mined  by  absorption  measurements  and  extrapolated  from  the 
magnetic  rotations  is  largely,  perhaps  entirely,  to  be  ascribed  to 
the  influence  of  pressure.  The  broadening  of  the  lines  under  the 
influence  of  pressure  is  largely  confined  to  the  side  near  the  red. 
The  method  may  be  used  in  the  determination  of  small  partial 
pressures  of  monatomic  vapours  in  mixtures.  J.  R.  P. 

The  Production  of  Enhanced  Line  Spectra.  R.  A.  Sawyer 
and  A.  L.  Becker  {Science,  1921,  54,  305 — 306). — When  calcium 
wires  are  exploded  by  the  Anderson  method  {Astrophys.  J.,  1920, 
51,  37),  it  is  found  that,  as  the  size  of  the  wires  employed 
is  decreased,  the  energy  of  the  stimulus  remaining  the  same,  the 
intensity  of  the  enhanced  lines  is  increased,  indicating  a  more 
complete  ionisation  of  the  calcium  atoms.  A  fine  asbestos  fibre 
about  3  cm.  in  length  was  therefore  saturated  with  an  aqueous 
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solution  of  a  calcium  salt,  and  the  charge  of  the  high-tension  con¬ 
densers  thrown  across  it.  The  fibre  remained  uninjured,  and  the 
calcium  spectrum  thus  produced  showed  a  striking  enhancement 
of  the  spark  lines  of  calcium  over  the  arc  lines,  indicating  that  a 
large  proportion  of  the  emitting  atoms  were  ionised.  A  table 
giving  the  relative  intensities,  under  various  conditions,  of  prominent 
spark-  and  arc -lines  of  calcium  shows  that  the  new  source  of  light, 
provisionally  called  the  “  super-spark/’  yields  a  degree  of  ionisation 
comparable  with,  or  perhaps  in  excess  of,  that  existing  in  the  high 
chromosphere  of  the  sun  and  in  the  early  (or  hot)  type  B  stars. 
Very  minute  amounts  of  material  suffice  for  the  production  of 
intense  spectra  by  this  method,  and  practically  only  metallic  lines 
are  produced;  the  spectra  of  hydrogen,  oxygen,  or  of  the  acid 
radicle  of  the  salt  used  do  not  appear,  and  only  the  strongest  air 
lines  could  be  observed.  A.  A.  E. 

The  Evolution  of  the  Spectrum  of  Magnesium  under  the 
Influence  of  Increasing  Electric  Fields.  Applications  to 
Astrophysics.  A.  de  Gramont  and  G.  A.  Hemsalech  (Compt. 
rend.,  1922,  174,  356 — 361). — In  a  discussion  of  previous  work 
(A.,  1921,  ii,  611),  it  is  shown  that  the  spectral  effects  of  intense 
electric  fields  are  particularly  marked  in  the  initial  stage  of  a 
luminous  phenomenon  (arc  or  spark)  when  the  temperature  and 
the  electrical  conductivity  of  the  vapours  are  not  very  high.  As 
the  temperature  increases,  the  emission,  which  depends  on  rapid 
falls  in  potential,  diminishes  or  disappears.  In  consequence,  the 
authors  consider  it  dangerous  to  conclude  that  a  star  has  a  high 
temperature  because  the  spark  rays  predominate  in  its  spectrum. 

W.  G. 

The  Lines  Ka  of  the  Light  Elements.  V.  Dolejsek  (Compt. 
rend.,  1922,  174,  441 — 443). — The  author  has  again  measured  the 
Ka  lines  of  the  elements  from  zinc  to  chlorine.  He  has  found  for 
these  elements  the  lines  a3  and  a4  which  Hjalmar  had  measured 
for  the  elements  sulphur  to  sodium.  They  are  inseparable  above 
scandium.  The  line  a7,  according  to  Siegbahn’s  notation,  was 
also  found  for  the  elements  calcium  to  chlorine.  In  addition,  a 
new  satellite  of  a4  of  shorter  wave-length  has  been  found.  It 
appears  to  be  an  emission  band,  and  is  denoted  by  a1/.  The  line  a3 
found  by  Duane  and  Stenstrom  for  tungsten  could  not  be  observed. 

W.  G. 

The  Complexity  of  the  K  Series  of  the  Light  Elements 
and  its  Theoretical  Interpretation.  A.  Dauvillier  (Compt. 
rend.,  1922,  174,  443 — 445). — Ten  components  of  the  K  series 
for  copper  have  previously  been  reported.  Their  wave-lengths 
are  now  recorded.  Working  under  the  same  conditions  (cf.  A., 
1921,  ii,  669),  the  K  series  of  molybdenum  has  been  studied  without 
observing  any  rays  other  than  those  found  by  Duane.  The  line  a3 
found  by  Duane  for  tungsten  does  not  exist  either  for  copper  or 
molybdenum.  An  attempt  is  made  to  show  the  relationship 

9—2 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ii.  244 

between  the  author’s  measurements  of  the  rays  a 7,  a3,  and  a4  of 
copper  and  those  of  Hjalmar  for  the  elements  calcium  to  sodium. 

W.  G. 

Wave-lengths  Longer  than  5500  A.  in  the  Arc  Spectra  of 
Yttrium,  Lanthanum,  and  Cerium,  and  the  Preparation  of 
Pure  Rare  Earth  Elements.  C.  C.  Kiess,  B.  S.  Hopkins,  and 

H.  C.  Kremers  (U.S.  Bureau  of  Standards ,  Sci.  Papers ,  1921, 
No.  421,  318 — 351). — Photographic  determinations  were  made  in 
the  yellow,  red,  and  infra-red  regions  of  the  arc  spectra,  as  follows  : 
yttrium,  170  lines  to  7881-868  A.,  lanthanum,  410  lines  to  9078-99 
A.,  cerium,  1700  lines  to  9024*68  A.  A  description  is  given  of  the 
methods  used  in  the  purification  of  the  substances  employed,  com¬ 
pounds  of  cerium,  samarium,  lanthanum,  neodymium,  and  gado¬ 
linium  being  obtained  from  a  sample  of  “  Welsbach  ”  sodium  rare- 
earth  sulphate,  and  those  of  yttrium,  dysprosium,  and  erbium  from 
gadolinite  and  xenotime.  The  cerium  was  removed  from  the 

Welsbach  ”  residues  by  precipitation  with  potassium  bromate  as 
basic  ceric  bromate;  the  other  elements  were  then  separated  by 
way  of  the  fractional  crystallisation  of  the  double  magnesium 
nitrate.  The  yttrium -group  material  was  freed  from  the  elements 
of  the  cerium  group,  and  then  fractionally  crystallised  as  bromate. 

Chemical  Abstracts. 

The  L  Series  of  the  X-Ray  Spectrum.  D.  Coster  (Compt. 
rend.,  1922,  174,  378-379).- — The  author  has  again  measured  the 
spectra  of  a  large  number  of  elements  (tantalum  to  rubidium), 
and  in  general  the  new  results  confirm  the  conclusions  of  previous 
work  and  in  addition  lend  support  to  Bohr’s  theory  of  the  structure 
of  the  atom  (cf.  this  vol.,  ii,  277).  Certain  of  the  author’s  results  are 
more  or  less  opposed  to  the  results  and  conclusions  of  Dauvillier 
(cf.  A.,  1921,  ii,  421,  475,  699)  and  these  divergences  are  summarised. 

W.  G. 

The  Infra-red  Absorption  Spectra  of  Alkali  Hydroxides. 

G.  E.  Grantham  (Physical  Rev.,  1921,  18,  340;  cf.  Howe  and 
Gibson,  ibid.,  1917,  10,  767). — When  the  absorption  of  solutions 
of  sodium,  potassium,  and  lithium  hydroxides  (of  various  concen¬ 
trations)  and  of  ammonium  and  caesium  hydroxides  (one  solution 
each)  was  determined  with  reference  to  that  of  water,  all  the  curves 
showed  a  broad,  intense  absorption  band  with  a  maximum  at 
about  2-29/^,  except  in  the  case  of  the  ammonium  hydroxide 
solution,  for  which  the  maximum  was  found  to  be  at  2-20/x.  The 
absorption  was  found  to  be  proportional  to  the  concentration,  but 
not  to  vary  systematically  with  the  atomic  weight  of  the  metal 
used.  It  is  suggested  that  the  band  is  due  to  dissociated  hydroxide 
ions,  although  in  the  case  of  other  hydroxide  solutions  such  a  band 
has  not  previously  been  observed.  Maximum  absorption  of  water 
was  observed  at  1-48  and  1-98/x.  The  effect  of  dissolving  an  alkali 
hydroxide  is  to  decrease  the  absorption  of  the  water  in  the  band  at 
1  -48/x  by  an  amount  proportional  to  the  concentration  of  the  solution 
and  to  the  atomic  weight  of  the  metal  of  the  base.  A.  A.  E. 
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The  Ultra-violet  Absorption  Spectra  and  the  Optical 
Rotation  of  the  Proteins  of  Blood  Sera.  S.  Judd  Lewis 
(. Proc .  Ray,  Soc .,  1922,  [B],  93,  178—194;  cf.  A.,  1917,  ii,  62).— 
Eleven  sera,  six  from  the  horse  and  five  from  man,  were  used  for 
the  separation  and  purification  by  modifications  of  well-known 
methods  of  the  albumin,  euglobulin,  and  (//-globulin.  The  optical 
rotation  and  the  ultra-violet  absorption  spectra  of  the  individual 
proteins  were  examined  in  detail.  (//-Globulin,  euglobulin,  and 
albumin  from  horse  sera  had  specific  rotations  of  — 52°,  — 43°, 
and  —57-4°,  respectively,  the  corresponding  values  for  human 
being  —46°  and  —48°  for  the  globulins  and  varying  values  for 
the  albumin.  The  absorption  curves  are  similar  in  form  and 
c  haracter  to  that  of  serum,  well-developed  bands  being  best  found 
at  concentrations  of  0-08%  for  albumin  and  0*04%  for  the  globulins. 
The  absorption  curve  of  (//-globulin  is  the  same  for  the  horse  and 
man  and  differs  from  euglobulin  in  the  extinction  coefficients  but 
not  in  general  form.  For  horse  and  human  albumin,  the  curves 
are  the  same  except  for  a  constant  ratio  in  their  magnitudes,  due 
possibly  to  physical  or  chemical  association  of  an  aggregate  of 
little  or  no  absorptive  power.  H.  K. 

The  Fluorescence  of  Mercury  Vapour.  J.  S.  van  der 

Lingen  and  Ii.  W.  Wood  (Astrophys.  J .,  1921,  54,  149 — 160). — 
Since  the  fluorescent  spectrum  of  mercury  vapour  cannot  be  excited 
in  quiescent  vapour,  but  only  in  vapour  which  is  being  distilled 
from  the  metal  at  a  temperature  not  less  than  150°,  the  active 
molecules  are  presumably  not  neutral  monatomic  molecules,  but 
others,  possibly  diatomic,  present  only  during  distillation.  The 
spectrum  consists  of  lines  at  2536,  2539,  and  2346  A.,  and  four 
structureless  bands  with  maxima  at  2346,  2540,  3300,  and  4850  A. 
The  complete  spectrum  is  excited  by  light  from  a  zinc  spark,  but 
single  lines  excite  only  a  part.  The  relation  of  the  spectrum  to 
the  exciting  light  is  examined  in  some  detail.  A.  A.  E. 

Hydrates  of  Boron  Trioxide  as  a  Constituent  of  Systems 
Capable  of  Strong  Phosphorescence  and  containing  Organic 
Compounds.  Erich  Tiede  and  Peter  Wulff  (Ber.,  1922,  55, 
m  588 — 597). — The  phosphorescence  of  partly  del^drated  boric 
acid  (A.,  1921,  ii,  75)  originates  from  traces  of  organic  compounds, 
is  removable,  not  by  recrystallisation,  ignition  in  a  stream  of 
oxygen,  boiling  with  nitric  acid,  or  fusion  with  potassium  nitrate, 
but  by  boiling  with  fuming  nitric  acid  for  twenty-four  hours, 
subsequently  recrystallising  three  times  from  water  specially 
purified,  and  finally  igniting  the  upper  portion  of  the  filtered  mass 
(which  had  not  been  in  contact  with  filter-paper)  in  a  platinum 
crucible.  Phosphorescence  could  not  be  induced  in  such  a  product 
b)r  any  means  other  than  hy  introduction  of  organic  impurities. 
For  this  purpose,  even  those  present  in  ordinary  distilled  water 
suffice.  A  number  of  fluorescent  boric  acid  compounds  were  pre¬ 
pared  by  the  respective  additions  to  purified  boric  acid  of  fluores¬ 
cein,  its  sodium  salt  (uranin),  phenolphthalein,  benzoic  acid,  quinone, 
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aniline,  dimethylaniline,  diphenylamine,  phenol,  quinol,  naphthol, 
terephthalic  acid,  pyridine,  and  quinoline — in  short,  aromatic  or 
heterocyclic  compounds,  but  not  aliphatic  compounds,  unless  these 
(for  example,  ethylene  glycol  or  sugar)  undergo  some  decom¬ 
position — followed  by  fusion  of  the  mixtures  to  transparent  glasses, 
or  by  heating  for  two  hours  in  the  vacuum  of  a  water-pump  until 
a  partly  sintered  mass  is  produced.  Inorganic  compounds,  even 
those  of  uranium  or  the  platinocyanides,  with  the  exception  of 
boron  nitride  (Tiede  and  Buscher,  A.,  1921,  ii,  74)  do  not  produce 
phosphorescent  materials,  nor  can  the  boric  acid  be  replaced 
by  silicic  or  phosphoric  acids.  Hydration  to  orthoboric  acid 
consequent  on  exposure  of  the  products  to  air  largely  destroys  the 
phosphorescence,  as  does  also  too  intense  dehydration.  Phosphor¬ 
escence  is  excited  by  daylight,  but  usually  best  by  the  ultra-violet 
light  of  the  quartz  lamp,  and  does  not  usually  persist  for  more 
than  two  minutes.  The  intensity,  however,  is  frequently  much 
greater  than  that  from  the  phosphorescent  alkaline  earths  and 
sufficient  momentarily  to  illuminate  comparatively  large  spaces. 
Blue  tones  predominate,  but  reddish -yellow  and  green  effects  have 
been  observed.  Bontgen,  cathode,  and  radium  rays  have  no 
effect.  The  new  products  show  only  slight  tendency  towards 
thermoluminescence,  down  to  the  temperature  of  liquid  air.  In 
common  with  analogous  cases,  they  are  produced  when  the  medium 
(boric  acid)  suffers  contraction.  They  offer  no  support  for  the  view 
that  luminescence  of  organic  compounds  is  dependent  on  their 
slow  decomposition  (Perrin,  A.,  1918,  ii,  418;  1919,  ii,  177).  Pure 
anthracene,  in  spite  of  its  fluorescence,  causes  no  fluorescence  in 
boric  acid,  but  compounds  like  ethyl  dihydrocollidinedicarboxylate, 
which  are  excited  by  radium  rays,  give  a  product  in  which  fluor¬ 
escence  is  produced  by  ultra-violet  illumination,  but  is  indifferent 
to  radium.  It  is  presumed  that  the  phosphorescence  emanates 
from  definite  organic  derivatives  of  boric  acid  (cf.  Dimroth  and 
Faust,  A.,  1922,  i,  155;  Pictet,  A.,  1903,  i,  601).  Thus  orange 
crystals  result  from  evaporation  of  a  solution  of  boric  acid  con¬ 
taining  uranin  (1  :  3000),  but  these,  on  fusion,  become  light  green 


and  simultaneously  acquire  capacity  for  phosphorescence. 


J.  K. 


Action  of  Red  and  Infra-red  Rays  on  the  Phosphorescent 
Sulphides.  Maurice  Curie  ( Compt .  rend .,  1922,  174,  550 — 
553). — As  an  explanation  of  the  extinguishing  action  of  the  less 
refrangible  part  of  the  spectrum  on  certain  phosphorescent  sub¬ 
stances,  it  is  suggested  that  the  action  of  the  extinguishing  rays 
will  consist  in  rendering  the  medium  a  conductor  by  the  detach¬ 
ment  of  electrons  from  the  atoms  of  sulphur,  in  the  case  of  the 
sulphides.  In  support  of  this  theory,  experiments  are  described 
in  which  an  increase  of  conductivity  was  found  for  finely-powdered 
sulphur  and  certain  sulphides  when  they  were  exposed  to  the 
action  of  red  rays.  This  hypothesis  also  gives  an  explanation 
of  the  fact  that  the  extinguishing  action  is  not  limited  to  the  red 
and  infra-red  portions  of  the  spectrum.  W.  G. 
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Preparation  of  Phosphorescent  Magnesium  Sulphide. 

Erich  Tiede  and  Friedrich  Richter  ( Z .  Elektrochem .,  1922, 
28,  20 — 21). — Strongly  phosphorescent  preparations  of  magnesium 
sulphide  containing  small  quantities  of  bismuth,  antimony,  or 
manganese  may  be  prepared.  These  substances  exhibit  a  violet, 
golden-yellow,  or  dark  red  phosphorescence  and  an  afterglow  which 
in  every  way  corresponds  with  that  of  the  well-known  preparations 
of  the  alkaline  earth  sulphide.  Details  of  the  method  of  preparation 
of  phosphorescent  magnesium  sulphide  are  not  given  in  the  paper. 

J.  F.  S. 


Experimental  Proof  of  some  Theories  of  Natural  Rotatory 
Power  of  Optically  Active  Solutions.  Paul  Wetterfors 
(Z.  Physik,  1922,  8,  229 — 242). — With  the  object  of  testing  the 
hypotheses  of  optical  rotation  put  forward  by  Lorentz  and  Livens 
("  Theorie  elektr.  opt.  Erseheinungen,”  1906 ;  A.,  1913,  ii,  543  ;  1914, 
ii,  830),  the  author  has  measured  the  specific  rotation,  [a],  the 
refractive  index,  n,  and  the  rotatory  dispersion  of  solutions  of 
camphor  in  ethyl  alcohol,  propyl  alcohol,  acetone,  benzene,  and 
toluene,  and  of  a-bromocamphor  in  the  three  last-named  solvents. 
The  measurements  were  made  with  solutions  of  various  concen¬ 
trations  from  10-02  to  49-98  grams  per  100  c.c.  of  solution  at 
temperatures  from  11-1°  to  18-0°.  Four  series  of  measurements 
were  made  in  each  ease  with  light  of  wave-lengths  589/a/a,  546/a/a, 
436/a/a,  and  710/a/a,  the  first  being  obtained  from  a  sodium  lamp  and 
the  three  latter  from  a  quartz  mercury  lamp  by  the  use  of  suitable 
light  filters.  The  specific  rotation  of  a-bromocamphor  in  acetone 
solution  in  various  concentrations,  c,  is  given  by  the  equations 
[«]a=7io  =  86-87+0-0625c;  [a]A=589=140-08+0-1043c ;  [a]A=546  = 

172-01  +  0-1389c ;  [a]A==436 =350-25+0-3561.  It  is  shown  in  general 
the  rotation  increases  with  increase  of  temperature,  since  the 
concentration  of  a  solution  decreases  with  increasing  temperature 
the  specific  rotation  is  also  greater.  An  exception  is  found  in  the 
case  of  acetone  solutions  of  a-bromocamphor ;  here  the  rotation 
decreases  with  increasing  temperature,  but  the  specific  rotation 
is  independent  of  temperature.  The  rotatory  dispersion,  defined  as 
the  ratio  [a]A  :  [a]589  where  [a],\  is  the  specific  rotation  for  the  wave¬ 
length  A  and  [a]589  the  same  quantity  for  A  =  589,  changes  in  general 
with  the  concentration.  Bromocamphor  shows  an  increase, 
camphor  a  decrease  for  the  wave-lengths  A = 546/a/a  and  436/a/a 
(A  > 589/a/a),  but  for  A=7  10/a/a  (A <589)  an  increase  when  the  con¬ 
centrations  are  greater.  Solutions  of  camphor  in  acetone  are 
exceptional,  for  here  the  rotatory  dispersion  is  constant.  According 
to  Livens’s  theory,  the  expression  [a]=rv2/2  .  (n2—  l)[a(n2— 1)  +  1] 
must  hold;  this  has  been  rewritten  in  the  form  [a]=ay0(w2— 1)2+ 
y0(n2-~l),  where  y0=?v2/2.  On  plotting  the  values  of  [a]/(w2—  1) 
against  (n2— 1),  a  straight  line  should  be  obtained.  Treating  the 
present  experimental  values  in  this  way  actually  leads  to  straight 
lines  for  solutions  of  camphor  in  benzene  and  toluene,  and  for 
bromocamphor  in  benzene ;  in  all  other  cases  a  straight  line  passes 
only  approximately  through  the  points.  The  values  of  a  and  yQ 
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have  been  evaluated  by  the  method  of  least  squares,  and  it  is  shown 
that  the  value  of  a  is  always  negative  as  shown  by  Peacock  (T.,, 
1914,  105,  2782;  1915,  107,  1547).  The  numerical  values  of  a 
are  largest  for  bromocamphor  in  toluene  and  benzene  and  smallest, 
for  camphor  in  ethyl  alcohol.  The  a  value  for  camphor  in  toluene 
is  the  same  for  A.=546/a/a  and  A=436/a/x.  It  is  shown,  therefore,, 
that  the  Lorentz -Livens  hypothesis  can  only  claim  to  give  qualitative 
representation  of  the  present  material.  According  to  Oseen’s 
hypothesis,  the  expression  k— [a] :  (n2-\- 2)2  must  be  constant.  The 
experimental  data  show  that  this  is  not  the  case,  for  in  the  case 
of  solutions  of  camphor  in  benzene,  toluene,  and  the  alcohols, 
the  k  value  increases  with  increasing  concentration,  but  decreases 
with  acetone  solutions.  Further,  except  in  the  case  of  solutions 
of  camphor  in  propyl  alcohol,  the  value  of  k  is  a  linear  function 
of  the  concentration.  J.  F.  S. 

Photochemical  Studies.  XIV.  Fundamental  Photochemi¬ 
cal  Laws.  J.  Plotnikow  (Z.  wiss.  Photochem.,  1922,  21,  134 — 
140). — A  theoretical  paper  in  which  Einstein’s  photochemical 
equivalent  law  and  the  Grotthus-van’t  Hoff  photochemical  absorp¬ 
tion  law  are  critically  examined.  It  is  shown  that  Einstein’s- 
law  leads  to  the  following  improbabilities.  On  calculating  the 
energy  absorbed,  by  one  gram  molecule,  from  light  of  various 
wave-lengths,  it  is  found  that  the  extreme  ultra-violet,  100^/x, 
gives  up  300,000  cal.  and  Rontgen  rays  3x  109  cal.,  which  indicates 
that  with  decreasing  wave-length  light  becomes  much  more  active, 
until,  with  Rontgen  rays,  all  molecules  will  be  simply  destroyed. 
Further,  all  atoms  in  all  reactions  in  all  solvents  must  react  with 
the  same  velocity  at  all  temperatures  and  must  take  up  the  same 
quantity  of  energy.  It  is  shown  that  the  Grotthus-van’t  Hoff 
law  is  diametrically  opposed  to  the  Einstein  law.  Nine  classes 
of  photolytic  reactions  are  quoted  in  which  the  Einstein  law  in 
no  way  represents  the  facts,  and  two  further  classes  are  noted  in 
which  deviations  from  the  law  of  —8%  to  22%  are  observed. 
The  photolysis  of  hydrogen  iodide  and  hydrogen  bromide  alone 
give  an  approximate  agreement,  but  here  there  is  a  divergence 
varying  between  —3*3%  and  +4%.  Weigert’s  recent  paper 
( Z .  Physik,  1921,  5,  421),  which  shows  the  applicability  of  the 
Einstein  law  and  characterises  the  Grotthus-van’t  Hoff  law  as 
untenable,  is  criticised.  It  is  shown  that  the  reactions  studied 
and  the  method  of  operation  is  much  too  complicated  to  make 
it  possible  to  draw  conclusions  of  the  type  drawn  by  Weigert  from 
the  results.  In  the  present  author’s  opinion,  the  Einstein  law  in 
its  present  form  cannot  be  maintained.  J.  F.  S. 

Photosynthesis  and  the  Electronic  Theory.  II.  Henry 
H.  Dixon  and  Nigel  G.  Ball  (Sci.  Proc.  Boy.  Dubl.  Soc .,  1922, 
16,  435 — 441 ;  cf.  Dixon  and  Poole,  A.,  1920,  ii,  343). — In  con¬ 
tinuation  of  previous  work,  the  photo-electric  properties  of  chloro¬ 
phyll  were  investigated.  The  electronic  theory  of  sensitisation 
is  supported  by  experiments  in  which  sensitised  photographic 
plates  were  affected  by  light  at  a  temperature  of  —185°,  chemical 
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action  being  thereby  precluded.  Using  collodion  films,  it  was 
shown  that  sensitisation  |by  chlorophyll  is  also  effective  even  at 
the  temperature  of  liquid  air.  Since  only  light  of  visible  wave¬ 
lengths  is  absorbed  by  chlorophyll,  and  since  earlier  experiments 
have  shown  that  electrons  are  not  expelled  from  chlorophyll,  it 
follows  that  the  light  absorbed  is  wholly  used  in  the  displacement 
of  electrons  within  the  molecule,  thereby  making  some  atomic 
group  or  groups  reactive.  In  photosynthesis,  these  groups  may 
react  with  carbon  dioxide  and  water,  according  to  the  scheme 
chlorophyfi-a+C02— chlorophyll-6 +CIT20  and  chlorophyll-6 + 
H20==chlorophyll-a+02.  It  is  assumed  that  these  reactions 
only  take  place  during  illumination  and  depend  on  its  intensity. 
The  velocity  of  the  first  reaction  would  only  increase  with  intensity 
of  illumination  so  long  as  carbon  dioxide  is  in  excess,  whilst  the 
velocity  of  the  second  reaction  would  only  be  indirectly  influenced 
by  this  factor.  G.  W.  R. 

Absorption  of  Rontgen  Rays.  K.  A.  Wingardh  (Z.  PhysiJc , 
1922,  8,  363 — 376). — A  method  for  the  determination  of  the  absorp¬ 
tion  coefficients  of  substances  in  solution  for  the  homogeneous 
Rontgen  rays  of  the  Ka  line  of  molybdenum  is  described.  The 
atomic  absorption  coefficients  are  calculated,  and  it  is  shown  that 
the  logarithms  of  these  when  plotted  against  the  logarithms  of 
the  ordinal  numbers  of  the  elements  give  two  straight  fines.  Oxygen 
showed  a  marked  deviation.  J.  R.  P. 

Spark  Lines  in  the  Rdntgen  Spectrum.  Gregor  Wentzel 
(Ann.  Physik,  1921,  [iv],  66,  437 — 461). — It  is  assumed  that  the 
inner  shells  of  the  atom  may  under  certain  conditions  undergo 
repeated  ionisation.  By  the  spontaneous  transition  of  an  atom 
from  such  a  state  to  a  state  of  equal  level,  Rontgen  lines  will  be 
emitted  which  correspond  with  spark  lines  in  the  optical  spectrum. 
It  is  shown  that  the  emission  can  have  only  one  fine-structure 
of  known  Rontgen  lines,  which  is  extended  usually  towards  the 
region  of  short  wave-lengths.  All  the  fines  which  previously 
caused  difficulty  in  the  systematic  arrangement  of  Rontgen  spectra 
can  be  regarded  as  spark  lines ;  in  particular  the  hard  Xa  satellites, 
from  K a3  to  a6  can  be  derived  from  two  combination  relations* 
and  the  complex  structure  of  the  X-absorption  edges  observed 
by  Fricke  is  also  elucidated.  The  magnitudes  of  the  frequency 
differences  and  their  linear  change  with  ordinal  number  are 
satisfactorily  explained.  J.  R.  P. 

X-Rays  and  Thermodynamic  Equilibrium.  L.  de  Broglie 
(J.  Phys.  Radium ,  1922,  [vi],  3,  33 — 45). — The  conditions  of 
thermodynamic  equilibrium  between  atoms,  electrons,  and  radiation 
in  an  enclosure  maintained  at  a  temperature  T  are  considered. 
The  statistical  equilibrium  between  the  atoms  is  described  by 
the  law  of  Maxwell  and  Boltzmann,  which  may  be  applied  to 
systems  in  which  the  total  energy  may  assume  only  a  certain 
number  of  discontinuous  values.  The  equilibrium  density  of 
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radiation  in  the  region  of  frequencies  considered  may  be  repre¬ 
sented  by  Wien’s  law.  The  free  electrons  are  considered  as  forming 
an  ideal  gas,  with  density  proportional  to  TK  The  atomic 
coefficient  of  absorption  of  a  substance  is  then  shown  to  be  given 
by  /jL=C\3%pnpE2p,  where  C  is  a  constant,  X  the  wave-length,  np  the 
number  of  electrons  in  the  level  p  (in  the  sense  of  Bohr’s  theory), 
and  Ep~hvp  the  energy  emitted  when  the  atom  passes  from  the 
ionised  to  the  normal  state.  This  result  is  compared  with  experi¬ 
ment.  J.  R.  P. 

Stopping  Power  and  Atomic  Number.  J.  L.  Glasson 
(Phil.  Mag.,  1922,  [vi],  43,  477 — 481). — By  a  discussion  of  known 
results  it  is  shown  that  the  stopping  power  of  an  atom  is  propor¬ 
tional  to  N*,  where  N  is  the  atomic  number,  rather  than  to  A*, 
where  A  is  the  atomic  weight,  as  previously  supposed.  This 
agrees  with  the  higher  stopping  power  of  hydrogen  as  compared 
with  helium.  J.  R.  P. 

Isotopy  of  the  Radio-elements.  M.  L.  Neuburger  ( Nature , 
1921,  108,  180). — Meitner’s  (this  vol.,  ii,  15)  nucleus  model  of  the 
radio -elements  permits  of  the  division  of  the  radioactive  isotopes 
into  four  classes  :  (1)  those  which  possess  only  the  same  nuclear 
charge  and  the  same  arrangement  of  their  outer  electrons,  for 
example,  radium  and  mesothorium-I,  (2)  those  which  have  in 
addition  the  same  atomic  weight  and  the  same  total  number  of 
nuclear  “  building  stones,”  for  example,  ionium  and  uranium-  Y, 
(3)  those  having  the  same  number  of  each  nuclear  building  stone, 
but  a  different  arrangement  of  these  in  the  atomic  nucleus,  for 
example,  radium -D  and  actinium-2?,  (4)  those  possessing  the  same 
arrangement  of  building  stones,  and  thus  the  same  probability 
of  disintegration,  for  example,  radium- G  and  actinium-2).  Such 
elements  cannot  at  present  be  designated  isotopes  since  there  is 
no  available  means  of  distinguishing  between  them.  A.  A.  E. 

The  Ionium  Content  of  Radium  Residues.  Elizabeth  Rona 
(Ber.,  1922,  55,  [2?],  294 — 301). — Ionium  has  been  estimated  in 
various  radium  residues  according  to  the  “  indicator  ”  method  with 
the  aid  of  uranium-A  and  the  content  has  been  compared  with 
that  of  pitchblende.  The  final  residues  obtained  during  the 
extraction  of  radium  in  Austria  still  contain  approximately  16% 
of  the  ionium  present  originally  in  the  pitchblende.  Thorough 
extraction  of  the  latter  with  nitric  acid  on  a  laboratory  scale  gives 
insoluble  residues  which  are  almost  completely  free  from  ionium. 

The  importance  of  the  estimation  of  ionium  for  that  of  proto  - 
actinium  in  uranium  minerals  and  for  the  inter-relationships  of 
the  actinium  series  is  discussed.  H.  W. 

Artificial  Disintegration  of  the  Elements.  A  Lecture  de¬ 
livered  before  the  Chemical  Society  on  February  9th,  1922.  Sir 
Ernest  Rutherford  (T.,  1922,  121,  400—415). 

Luminescence  of  Flame  Ions  in  the  Air  Spark.  H.  Grein- 
acher  (Physilcal.  Z .,  1922,  23,  65 — 69). — When  a  flame  coloured 
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with  a  salt  vapour  is  brought  into  a  strong  electric  field,  the  ions 
may  be  caught  on  two  platinum  wires,  outside  the  flame,  on  which 
they  may  afterwards  be  detected  spectroscopically  by  heating. 
When  a  spark  is  passed  between  a  wire  in  the  flame  and  a  brass 
sphere  a  few  centimetres  from  the  flame,  or  two  wires  similarly 
placed,  the  spectrum  of  the  spark  shows  the  lines  of  hydrogen 
and  the  metal  ions.  Lithium,  sodium,  potassium,  rubidium, 
csesium,  thallium,  and  strontium  were  examined.  The  metals 
move  principally  to  the  negative  electrode,  but  partly  to  the  positive. 
In  the  case  of  strontium,  all  the  lines  leave  the  flame,  but  in  the 
other  cases  only  a  limited  number.  In  spite  of  the  strong  field 
in  the  spark,  only  the  lines  with  a  small  exciting  potential  (small 
hv)  appear.  The  ions  are  partly  produced  in  the  flame  and  partly 
in  the  spark.  An  apparent  change  in  wave-length  occurs. 


J.  R.  P. 


Ionic  Equilibria  on  Metallic  Surfaces.  H.  von  Euler 
[with  Arvid  Hedelius  and  Zimmerlund]  (Z.  Electrochem .,  1922, 
28,  2 — 6). — An  account  is  given  of  the  sorption  of  gold,  silver, 
and  mercury  ions  on  the  surfaces  of  the  metals.  The  method 
consisted  in  determining  analytically  the  change  in  the  concen¬ 
tration  of  solutions  of  silver  nitrate  and  silver  sulphate  after  they 
had  been  in  contact  with  metallic  silver  and  gold  respectively. 
Similar  experiments  are  described  for  solutions  of  mercuric  chloride 
in  contact  with  mercury.  It  is  shown  that  1  sq.  metre  of  silver 
surface  absorbs  0*35  mg.  ion  from  silver  nitrate  and  0*5  mg.  ion 
from  potassium  chloride  solution,  whilst  the  same  area  of  gold 
absorbs  0*063  mg.  ion  from  silver  nitrate.  A  sq.  metre  of  mercury 
surface  absorbs  0*004  mg.  ion  from  mercuric  chloride  solution. 
The  results  are  discussed  in  connexion  with  the  charge  of  an  electric 
double  layer.  J.  F.  S. 

Evidence  for  the  Existence  of  Homogeneous  Groups  of 
Large  Ions.  P.  J.  Nolan  {Physical  Rev.,  1921,  18,  185 — 198),— 
Using,  as  did  Blackwood  {ibid.,  1920,  16,  85),  the  Zeleny  method 
for  the  measurement  of  the  mobilities  of  ions,  instead  of  that 
previously  employed  by  McClelland  and  Nolan  ( Proc .  Roy .  Irish 
Acad.,  1919,  35,  [A],  1,  and  previous  papers),  evidence  has  been 
adduced  to  confirm  the  author’s  original  statement  that  when 
large  ions  are  produced  in  air  in  various  ways,  the  ions  can  be 
divided  into  a  number  of  groups,  each  group  having  a  definite 
mobility.  It  is  considered  that  Blackwood’s  negative  results 
were  due  to  ions  changing  from  group  to  group  when  the  time 
spent  in  the  measuring  chamber  is  relatively  long.  A.  A.  E. 

The  Scattering  of  Electrons  by  Nickel.  C.  Davisson  and 
C.  H.  Kunsman  ( Science ,  1921,  54,  522 — 524). — When  a  nickel 
target  is  bombarded  by  a  stream  of  electrons,  there  is  observed, 
besides  the  emission  of  slowly  moving  secondary  electrons  char¬ 
acteristic  of  all  metals,  an  appreciable  emission  of  electrons  of  higher 
speed.  After  experimental  and  mathematical  examination  of 
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the  phenomenon,  it  is  suggested  that  the  sharp  deflexions  experi¬ 
enced  by  these  scattered  electrons  must  result  from  their  pene¬ 
tration  into  the  atomic  structure  and  their  deflexion  by  the  strong 
field  which  they  encounter.  A.  A.  E. 

Dielectric  Constants  of  some  Esters  at  Low  Temperatures . 

L.  C.  Jackson  (Phil.  Mag.,  1922,  [vi],  43,  481 — 489). — A  method 
is  described  for  the  determination  of  the  dielectric  constants  of 
solid  and  liquid  substances  by  the  use  of  triode  valve  circuits. 
The  results,  with  a  frequency  of  4-7  x  105  per  second,  were,  at  the 
absolute  temperatures  indicated,  as  follows  :  methyl  formate, 
2-56  at  78-65°;  ethyl  formate,  2-40  at  81-3° ;  ?i-propyl  formate, 
2-39  at  79-5° ;  %-butyl  formate,  2-43  at  78-7° ;  methyl  acetate, 
2-58  at  77-3°;  ethyl  acetate,  2-48  at  79-15°;  w-propyl  acetate, 
2-42  at  80-9°;  w-butyl  acetate,  2-41  at  77-6°.  The  values  are 
smaller  than  those  found  at  the  ordinary  temperature  (5  to  9). 
The  acid  radicle  apparently  contributes  but  little  to  the  value  of 
the  dielectric  constant.  The  dielectric  constant  of  Ti-butyl  acetate 
increases  linearly  with  decrease  of  temperature  to  the  melting  point 
at  which  there  is  a  sudden  fall,  followed  by  a  very  gradual  rise  as 
the  temperature  is  still  further  lowered.  J.  R.  P. 

Conductivity  of  Concentrated  Solutions  of  Sodium  and 
Potassium  in  Liquid  Ammonia.  Charles  A.  Kraus  and 
Walter  W.  Lucasse  ( J .  Amer.  Chem.  Soc.,  1921,  43,  2529- — 
2539). — The  specific  conductivity  of  solutions  of  sodium  and 
potassium  in  liquid  ammonia  at  its  boiling  point  (  —  33*5°)  has  been 
measured  for  concentrations  from  0*6xV  to  saturated  solutions.  It 
is  shown  that  as  the  concentration  increases,  the  specific  conduc¬ 
tivity  increases  enormously,  reaching  the  values  0-5047  X  104  and 
0-4569  X 104  for  saturated  solutions  of  sodium  and  potassium 
respectively.  The  specific  conductivity  of  solutions  of  sodium  and 
potassium  at  the  same  equivalent  concentration  is  very  nearly 
the  same.  The  equivalent  conductivity  of  saturated  solutions  of 
sodium  and  potassium  in  liquid  ammonia  is  of  the  same  order  of 
magnitude  as  that  of  such  metals  as  strontium  and  iron.  The 
solubility  of  sodium  and  potassium  in  liquid  ammonia  at  its  boiling 
point  has  been  found  to  be  5-367  and  4-866  mols.  of  ammonia  per 
atom  of  sodium  and  potassium  respectively.  The  general  result 
of  the  work  is  the  furnishing  of  further  evidence  in  support  of  the 
hypothesis  that  the  conduction  process  in  metals  consists  in  a 
motion  of  negative  carriers  of  sub-atomic  dimensions,  which  carriers 
are  identical  for  all  metals.  J*  E.  S. 

Potentials  at  the  Junctions  of  Univalent  Chloride  Solutions. 

Duncan  A.  MacInnes  and  Yu  Liang  Yeh  (J.  Amer.  Chem.  Soc., 
1921,  43,  2563—2573). — Using  a  slightly  modified  form  of  Lamb 
and  Larson’s  flowing  junction  apparatus  (A.,  1920,  ii,  347)  the 
contact  potentials  of  the  type,  MC1|M'C1,  in  which  M  and  M' 
are  either  hydrogen  or  an  alkali  metal  (lithium,  sodium,  potassium, 
caesium,  or  ammonium)  have  been  determined.  The  measurements 
were  made  at  25°  and  were  for  solutions  of  equal  concentrations. 
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Tables  of  results  of  all  possible  combinations  are  given  for  the 
concentrations  0*1  AT  and  00LV,  and  the  values  compared  with 
those  calculated  by  Lewis  and  Sargent’s  formula  (A.,  1909,  ii,  369). 
Tn  all  cases  reproducible  values  were  obtained,  within  a  few 
iiundredths  of  a  millivolt.  The  Lewis  and  Sargent  form  of  Planck  s 
original  equation  Ee~ ET/F  loge  Ac/Ac'  expresses  the  results  for 
most  of  the  cases  studied  and  gives  a  qualitative  agreement  in  all 
cases.  The  experimentally  determined  potentials  can,  however, 
be  obtained  from  the  differences  between  numbers  which  are 
characteristic  for  each  ion  at  each  concentration.  This  is  equivalent 
to  the  expression  given  above,  except  that  for  the  lithium  and 
potassium  ions,  values  of  A  which  are  slightly  different  from  those 
obtained  from  conductivity  measurements  would  have  to  be  used. 

J.  F.  8. 

A  Quick  Acting  Hydrogen  Electrode.  P.  J.  Moloney  ( J . 
Physical  Chem.,  1921,  25,  758 — 761).— A  new  form  of  hydrogen 
electrode  is  described.  The  electrode  consists  of  a  short  length 
of  platinum  wire  sealed  into  the  end  of  a  glass  tube  and  projecting 
4  mm.  from  the  end ;  the  tube  should  have  an  internal  diameter 
of  about  4  mm.  A  loop  of  1  mm.  diameter  glass  rod  is  sealed  to 
the  end  of  the  tube  so  that  the  platinum  wire  occupies  the  centre 
of  the  loop.  A  glass  tube,  of  slightly  greater  diameter  than  the 
electrode  tube,  blown  into  the  form  of  a  bell  at  one  end  and  having 
a  bulb  a  little  higher  up  which  is  pierced  near  the  top  by  a  small 
hole,  fits  over  the  electrode  tube  and  is  kept  in  position  by  a  piece 
of  rubber  tube.  The  platinum  wire  is  platinised  in  the  usual  way. 
The  object  of  the  electrode  is  to  ensure  a  rapid  equilibrium  between 
the  hydrogen  in  the  platinum  and  the  hydrogen  ion  in  the  solu¬ 
tion.  To  use  the  electrode  it  is  drawn  up  the  tube  until  the  wire 
and  glass  loop  are  in  the  middle  of  the  bulb  in  the  jacket  tube  and 
the  whole  is  immersed  in  the  liquid  to  be  measured  until  the  tube 
connecting  the  bell  and  bulb  is  filled,  then  the  electrode  is  pushed 
down  until  the  wire  and  loop  are  in  the  bell,  hydrogen  is  admitted 
under  the  bell,  and  the  whole  adjusted  so  that  the  wire  is  sur¬ 
rounded  by  hydrogen  whilst  the  lower  end  of  the  loop  just  dips 
into  the  main  bulk  of  the  liquid.  In  this  way  only  a  small  volume 
of  liquid,  namely,  that  held  in  the  loop,  has  to  be  saturated  with 
hydrogen  and  be  in  equilibrium  wuth  the  wire.  Equilibrium  values 
are  rapidly  reached  with  this  electrode.  J.  F.  S. 

Behaviour  of  a  Non-attackable  Electrode  in  the  Process 
Leading  to  the  Equilibrium  3HNOs  2N0+HN03+H20. 

Alfons  Klemenc  (Z.  Elektrochem .,  1922,  28,  55,  56);  H.  Pick 
(ibid.,  56— 57).— Polemical;  cf.  A.,  1920,  ii,  409;  1921,  ii,  297. 

J.  F.  S. 

Overvoltage  on  Electrodes  and  its  Connexion  with  the 
Hydration  of  Ions.  N.  Isgarischev  and  Sophie  Berkmann 
( Z .  Elektrochem.,  1922,  28,  40 — 47). — The  decomposition  voltage 
of  N -  and  N /10 -solutions  of  sulphuric  acid  and  the  sulphates  of 
rubidium,  aluminium,  potassium,  ammonium,  sodium,  lithium, 
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magnesium,  zinc,  copper,  manganese,  and  nickel  has  been  determined 
and  the  values  have  been  compared  with  the  degree  of  dissociation, 
the  surface  tension,  the  molecular  hydration  and  the  ionic  hydration. 
It  is  shown  that  there  is  only  one  break  in  the  anode  current- 
voltage  curve,  and  this  is  attributed  to  the  discharge  of  the  S04"  ion. 
The  results  show  that  the  surface  tension  is  in  no  way  related  to 
the  discharge  potential  of  the  anion  (E) ;  the  degree  of  dissociation 
also  stands  in  no  direct  relationship  to  the  value  of  E ;  in  some 
cases  it  is  found  that  an  increase  in  the  value  of  the  degree  of 
dissociation  is  accompanied  by  an  increase  of  E.  It  is  concluded, 
therefore,  that  the  discharge  voltage  is  dependent  on  the  velocity 
of  the  anode  process,  that  is,  a  lower  potential  will  be  required  for 
decomposition  the  greater  the  velocity  of  the  anode  process.  To 
investigate  the  cause  of  the  difference  in  the  velocity  of  the  anode 
process  in  different  cases,  the  authors  have  compared  the  value 
of  E  with  the  hydration  of  the  molecules  and  the  ions.  It  is  shown 
that  there  is  no  connexion  between  the  value  of  E  and  the  number 
of  molecules  of  water  combined  with  the  molecules  of  the  electro¬ 
lyte.  The  more  hydrated  the  kations  the  smaller  is  the  decom¬ 
position  voltage  found  to  be,  and  since  the  more  hydrated  the 
kation  the  less  hydrated  is  the  anion,  it  follows  that  the  lower 
is  the  potential  required  to  discharge  it.  The  anode  process  is 
expressed  by  the  scheme,  (a)  SO/' +20  =S04 ;  (b)  S04=S03+0; 
(c)  Na2S04(H20)r  —  2Na(H20)66+S04//(H20)m ;  (d)  S0"(H20)m  — 
S04"+mH20.  The  cause,  therefore,  of  the  retardation  of  the 
anode  process  is  the  insufficiently  rapid  formation  of  S04"  ions 
from  the  hydrate.  It  is  shown  that  there  is  a  definite  periodicity 
between  the  value  of  E  and  the  atomic  weight  of  the  kation. 

J.  F.  S. 

Influence  of  Colloids  on  Overvoltage.  N.  Isgarischev 
and  Sophie  Berkmank  (Z.  Eleklrochem .,  1922,  28,  47 — 50). — The 
discharge  potential  of  the  hydrogen  ion  on  copper,  silver,  and 
platinum  cathodes  has  been  measured  in  2iV-sulphuric  acid  con¬ 
taining  various  concentrations  of  gelatin  (0 — 6%).  It  is  shown 
that  the  nature  of  the  cathode  has  no  influence  on  the  discharge 
potential.  The  value  of  this  quantity  at  18°  rises  to  a  maximum 
with  increase  in  the  gelatin  concentration  and  then  commences  to 
fall.  There  is  a  corresponding  increase  in  the  anode  discharge 
voltage  with  increase  in  the  gelatin  concentration.  The  change 
is  explained  as  due  to  the  formation  of  a  complex  between  the 
hydrogen  ion  and  the  gelatin  which  is  slowly  decomposed  at  the 
electrode  (see  preceding  abstract).  The  maximum  potential  repre¬ 
sents  the  point  where  all  the  ions  have  combined  with  gelatin 
and  a  calculation  based  on  an  approximate  value  of  the  molecular 
weight  of  gelatin  shows  that  a  complex  consisting  of  one  hydrogen 
ion  and  1173  molecules  of  gelatin  is  formed.  J.  F.  S. 

Free  Energy  of  Dilution  and  the  Activities  of  the  Ions  of 
Potassium  Bromide  in  Aqueous  Solutions.  J.  N.  Pearce 
and  Harry  B.  Hart  (J.  Amer.  Chem.  Soc .,  1921,  43,  2483 — 2492).— 
Measurements  of  the  E.M.F.  of  cells  of  the  type  Ag|AgBr,KBr(c)| 
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KHgs  have  been  made  for  various  concentrations  (c=2*0 — 0*001  A) 
at  25°,  30°,  and  35°.  The  decrease  of  free  energy  and  the  decrease 
in  heat  content  attending  the  reaction  in  these  cells  have  been 
calculated.  The  free  energy  decrease  accompanying  the  transfer  of 
1  mol.  of  potassium  bromide  from  various  concentrations  (c)  to  0*10A 
have  also  been  calculated.  The  E.M.F.  of  concentration  cells  with 
ion  transference  of  the  type  Ag|AgBr,KBr(c1)|KBr(c2).AgBr|Ag 
and  of  concentration  cells  without  ion  transference  of  the 
types  AglAgB^KBr^lKHg* — HgzK|KBr(c2),AgBr|Ag  and 

KHgzl KBr(cj ), AgBr| Ag — Ag|AgBr,KBr(c2)|Hg*K  have  been  deter¬ 
mined  and  from  these  values  the  transport  number  of  the  potass¬ 
ium  ion  has  been  calculated.  The  results  show  that  dilution  has 
very  little  influence  on  the  transport  number  of  potassium  and 
there  is  only  a  very  gradual  increase  with  increasing  dilution,  whilst 
the  effect  of  temperature  is  practically  negligible  between  25°  and 
35°.  The  decrease  of  free  energy  and  heat  content  accompanying 
the  transference  of  1  mol.  of  potassium  bromide  from  a  concentra¬ 
tion  cx  to  a  concentration  c2  have  been  calculated.  The  activity 
coefficients  of  the  bromide  ion  have  been  calculated  and  a  com¬ 
parison  made  of  the  activity  coefficients  of  the  chloride  and  bromide 
ions.  For  all  concentrations  up  to  0*5Ar,  the  activity  coefficients 
of  these  two  ions  are  practically  equal.  J.  F.  S. 

Electro-chemical  Behaviour  of  Metallic  Conducting  Com¬ 
pounds.  G.  Tammann  (Z.  Elektrochem 1922,  28,  36 — 40). — 
A  discussion  on  the  electromotive  behaviour  of  compounds  which 
exhibit  a  metallic  conductivity.  It  is  shown  that  of  the  five  cobalt 
silicides,  only  those  are  attacked  by  acids  which  contain  more 
than  one  atom  of  cobalt  to  one  atom  of  silicon.  In  the  case  of  the 
lead  palladium  intermetallic  compounds,  it  is  found  that  they  have 
the  palladium  potential,  but  if  there  is  an  excess  of  lead  over  that 
required  for  the  formation  of  a  compound  in  the  lead  palladium 
alloy  the  mixture  shows  the  lead  potential.  A  number  of  other 
cases  are  cited  and  discussed.  J.  F.  S. 

Activity  Coefficients  and  Colligative  Properties  of  Electro¬ 
lytes.  Herbert  S.  Harned  (J.  Amer.  Chem.  Soc .,  1922,  44, 
252 — 267). — A  theoretical  paper  in  which  on  the  basis  of  the  em¬ 
pirical  equation  log  Fa'— a'c— (3'c”*'  (A.,  1920,  ii,  664)  which  connects 
the  activity  coefficient  of  an  electrolyte  with  the  molecular  con¬ 
centration  at  a#  given  temperature,  and  Duhem’s  equation,  equa¬ 
tions  are  derived  for  calculating  the  vapour  pressures  of  solutions 
at  this  temperature.  The  validity  of  the  above  equation  has  been 
rigorously  tested,  and  it  is  found  to  hold  for  all  electrolytes  over 
the  whole  range  where  data  were  examined  with  the  exception 
of  sulphuric  and  hydrochloric  acids.  In  these  cases,  it  holds  up 
to  a  concentration  3 M.  The  activity  coefficients  of  solutions  of 
hydrochloric  acid,  sodium  chloride,  and  potassium  chloride  have 
been  investigated  and  the  values  of  the  parameters  of  the  above 
equation  for  these  electrolytes  and  others  have  been  collected  and 
tabulated,  from  which  the  vapour  pressures  and  osmotic  pressures 
of  their  solutions  may  be  calculated.  It  is  suggested  that  the 
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equation  and  method  employed  here,  although  empirical  and  an 
approximation,  will  prove  useful  in  testing  the  consistency  and 
accuracy  of  activity  data  and  also  will  be  of  service  in  organising 
the  colligative  data  of  concentrated  solutions.  J.  F.  S. 

Ghosh’s  Theory  of  Electrolytic  Solutions.  Charles  A. 
Kraus  {J.  Amer.  Chem.  Soc .,  1921,  43,  2514 — 2528).— A  theoretical 
paper  in  which  the  hypothesis  of  electrolytic  solutions  put  forward 
by  Ghosh  (T.,  1918,  113,  449,  627,  777,  790)  is  discussed.  Ghosh’s 
equation  expressing  the  conductivity  of  solutions  of  electrolytes 
as  a  function  of  the  concentration  is  compared  with  the  experi¬ 
mental  values  in  aqueous  and  non -aqueous  solutions.  On  plotting 
the  values  of  log  A  against  those  of  the  cube  root  of  the  concentra¬ 
tion,  the  experimental  points  lie  on  a  curve  which  is  concave  toward 
the  axis  of  concentration.  If  Ghosh’s  equation  were  applicable, 
the  points  should  lie  on  a  straight  line.  The  deviation  of  the 
points  from  a  linear  relation  is  consistent  throughout,  and  cannot 
be  accounted  for  by  errors  in  the  original  observations.  *  It  is 
held  that  in  its  present  form  Ghosh’s  hypothesis  does  not  satis¬ 
factorily  account  for  the  properties  of  solutions  of  electrolytes. 
The  postulates  and  assumptions  on  which  the  hypothesis  is  based 
are  discussed  and  several  inconsistencies  indicated.  The  use  of 
Maxwell’s  law  for  the  distribution  of  velocities  and  Clausius’s  virial 
theorem  to  systems  of  charged  particles  is  open  to  serious  objections! 

J.  F.  S. 

Distribution  of  Thermal  Energy  in  the  Quadrivalent 
Chlorides  of  Carbon,  Silicon,  Titanium,  and  Tin.  Wendell 
M.  Latimer  ( J .  Amer.  Chem .  Soc.,  1922,  44,  90 — 97). — The  specific 
heats  of  carbon,  silicon,  titanium,  and  tin  tetrachlorides  have  been 
measured  from  the  temperature  of  liquid  air  to  298°  Abs.,  and,  in 
addition,  the  specific  heat  of  carbon  tetrachloride  was  measured 
at  still  lower  temperatures  down  to  39*1°  Abs.,  in  order  to  deter¬ 
mine  the  whole  specific  heat  curve  for  these  compounds.  The 
following  values  of  CpM/5  are  recorded  :  Carbon  tetrachloride, 
solid  I,  39*1°,  0-60;  40*7°,  0-65;  63*8°,  2-05;  79-6°,  2-81;  91*0°, 
3*40;  99-5°,  3-60;  199-5°,  5*84;  208-0°,  5-90;  solid  II,  229-4°, 
6*20;  235*6°,  6*25;  238*0°,  6*77;  liquid,  253-8°,  6*40;  265*1°, 
6*30;  and  290°,  6-34.  Silicon  tetrachloride,  solid,  77*4°,  3*60; 
86*6°,  3*83;  94*8°,  4*14;  131*3°,  4*80;  168*6°,  5-6.8 ;  181*0°,  5*95; 
liquid,  208*8°,  6*74;  294*3°,  6*94.  Titanium  tetrachloride,  solid, 
86*7°,  4*26;  92*8°,  4*40;  194*6°,  6*19;  231*8°,  6-31;  247*7°,  6*21 ; 
liquid,  251*6°,  7*26;  294*3°,  7*32.  Tin  tetrachloride,  solid,  89*0°, 
4*59;  95*9°,  4*71;  161*2°,  5*89;  200*7°,  6*33;  227*3°,  6-62 ;  liquid, 
266*1°,  756 ;  294*0°,  7*86.  All  temperatures  are  in  absolute  degrees. 
The  heat  of  transition  of  solid  I  to  solid  II  in  the  case  of  carbon 
tetrachloride  at  224*6°  Abs.  is  7*10 — 7*19  cal. /gram.  The  heat  of 
fusion  has  been  determined  as  follows  :  carbon  tetrachloride, 
4*1 — 4*22  cal. /gram  at  249°;  silicon  tetrachloride,  10*85  cal. /gram 
at  203*3°;  titanium  tetrachloride,  11*77  cal. /gram  at  248*0°,  and 
tin  tetrachloride  8*38 — 8*42  cal./gram  a*t  239-9°.  The  entropy, 
$298*  of  each  of  the  compounds  at  298°  Abs.  and  the  entropy  change 
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in  the  formation,  A $298,  of  each  compound  from  its  elements 
have  been  calculated.  The  following  values  are  recorded  :  carbon 
tetrachloride,  £298,  49*06,  A£298,  —50*84;  silicon  tetrachloride, 
$298,  56*43,  A$298,  —48*27;  titanium  tetrachloride,  S298,  59*51, 
A$298,  —47*09;  tin  tetrachloride,  $298,  61*84,  A$298,  —49*66. 

J.  F.  S. 

Relation  between  Statistical  Mechanics  and  Thermo¬ 
dynamics.  Richard  C.  Tolman  (J.  Amer.  Chem.  Soc.,  1922, 
44,  75 — 90). — A  theoretical  paper  in  which  the  relationship  between 
statistical  mechanics  and  thermodynamics  is  investigated  by  a 
method  which  is  based,  like  that  of  Boltzmann  and  Planck,  on  a 
consideration  of  the  arrangement  of  the  elements  or  molecules  of 
a  system.  Instead,  however,  of  arbitrarily  defining  entropy  by  the 
equation  S— k  log  W  as  do  Planck  and  Boltzmann,  an  attempt  is 
made  to  discover  a  statistical  mechanical  quantity  which  has  the 
same  derivatives  with  respect  to  energy,  volume,  and  number  of 
molecules  as  does  the  thermodynamic  quantity  entropy.  In  this 
way,  an  expression  for  entropy  is  developed  which  differs  from 
that  of  Planck  by  an  additive  term ;  it  is  further  shown  that  the 
addition  of  such  a  term  is  necessary  in  order  that  the  derivative 
of  the  entropy  of  the  system  with  respect  to  number  of  molecules 
shall  have  its  correct  value.  The  equation  thus  developed  has  the 
form  S—(Ne—N^)jT,  in  which  N  is  the  number  of  molecules, 
e  has  a  significance  defined  below,  and  T  is  the  temperature.  In 
connexion  with  the  derivation  of  the  above  expression,  it  is  shown 
that  the  quantity  €  occurring  in  the  Maxwell- Boltzmann  dis¬ 
tribution  law  dN~Ce~elkT  dq1  .  .  .  dpn  must  be  taken,  not  as  the 
energy  of  a  molecule  having  co-ordinates  and  momenta  falling  in 
the  region  dq1  .  .  .  dpn,  but  rather  as  the  rate  of  increase  in  the 
total  energy  of  the  system  per  molecule  added  in  the  region 
dq±  .  .  .  dpn,  when  the  system  is  in  its  configuration  of  maximum 
probability.  These  two  quantities  are  the  same  for  dilute  gases, 
but  for  concentrated  systems  may  be  quite  different.  Hence  the 
new  methods  introduced  may  be  of  considerable  importance  in 
dealing  with  the  properties  of  imperfect  gas  or  rather  concentrated 
systems.  It  is  pointed  out  that  the  equations  developed  which 
connect  the  statistical  mechanical  quantities  with  thermodynamic 
quantities  do  not  agree  with  the  equations  of  Marcelin  and  Adams 
(A.,  1915,  ii,  328 ;  1921,  ii,  628).  J.  F.  S. 

Relation  between  Entropy  and  Probability.  Integration 
of  the  Entropy  Equation.  George  A.  Linhart  ( J .  Amer.  Chem. 
Soc.,  1922,  44,  140 — 142). — Two  equations  are  deduced  which 
express  the  change  of  specific  heat  of  an  element  or  compound 
with  the  entropy.  The  equations  are  based  on  the  assumptions 
that  the  change  depends  on  the  probability  of  the  “randomness” 
of  the  individual  particles,  the  certainty  that  particles  will  have  a 
fixed  position  at  the  point  of  zero  kinetic  energy,  and  the  zero 
probability  that  this  condition  persists  at  high  temperatures.  The 
equations  deduced  are  tested  by  means  of  recently  published  work 
on  the  specific  heat  of  copper  when  a  good  agreement  between  the 
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observed  and  calculated  values  of  the  specific  heat  over  the  range 
14*51 — 390'0°  Abs.  is  found.  J.  F.  S. 

Latent  Heats  of  Fusion.  I.  Benzophenone,  Phenol,  and 
Sulphur.  (Mrs.)  K.  Stratton  and  J.  R.  Partington  {Phil. 
Mag.,  1922,  [vi],  43,  436 — 446). — The  following  values  of  the 
latent  heats  of  fusion,  in  gram-calories  per  gram,  were  measured 
at  the  melting  points  by  electrical  heating  :  benzophenone,  21*70; 
phenol,  29*06 ;  sulphur  (monoclinic),  8*85.  In  a  theoretical  dis¬ 
cussion,  it  is  suggested  that  intramolecular  vibrations  as  well  as 
rotations  are  indicated  in  the  case  of  some  liquid  molecules. 

J.  R.  P. 

The  Freezing  Points  of  Pure  Organic  Liquids  as  Thermo  - 
metric  Constants  at  Temperatures  below  0°.  Jean  Timmer¬ 
mans,  (Mlle)  H.  van  der  Horst,  and  H.  Kamerlingh  Onnes 
(Compt.  rend.,  1922,  174,  365 — 367). — The  following  organic  liquids 
have  been  carefully  purified  and  their  boiling  points,  densities,  and 
freezing  points  accurately  determined,  so  that  these  constants  may 
be  used  as  references  by  working  with  specimens  kept  in  sealed 
tubes.  All  boiling  points  are  given  at  760  mm.  pressure,  and  f.  p. 
is  the  freezing  point  obtained  under  conditions  w'here  the  thermo¬ 
dynamic  equilibrium  between  the  liquid  and  crystalline  phases 
can  be  maintained  for  a  long  time  to  within  0*01°. 

Carbon  tetrachloride,  b.  p.  76*75°;  d\  1*63255;  f.  p.  -22*9°; 
chlorobenzene,  b.  p.  132*00°;  d\  1*12795;  f.  p.  — 45*2°;  chloro¬ 
form,  b.  p.  61*2°;  gS  1*52635;  f.  p.  —63*5°;  ethyl  acetate,  b.  p. 
77*15°;  dj  0*92450;  f.  p.  -83*6°;  toluene,  b.  p.  110*70°;  d!\ 
0*88445;  f.  p.  —95*1°;  carbon  disulphide,  b.  p.  46*25°;  d\  1*29270; 
f.  p.  — 111*6°;  ethyl  ether  (stable  form),  b.  p.  34*60°;  d\  0*73625; 
f.  p.  —116*3°;  (unstable  form),  f.  p.  —123*3°;  methylcydohexane, 
b.  p.  100*3°;  d\  0*78640 ;  f.  p.  —126*4°;  isopentane,  b.  p.  27*95°; 
d]  0*63950;  f.  p.  -159*6°.  W.  G. 

Hydration  of  Ions.  S.  Aschkenasi  (Z.  Elektrochem.,  1922, 
28,  58 — 59). — A  theoretical  paper  in  which  Fajans’s  treatment  of 
the  hydration  of  ions  ( Naturwiss .,  1921,  729)  is  discussed  and  a 
possible  connexion  with  the  known  irregularities  in  the  vapour 
pressure  curves  of  aqueous  solutions  of  electrolytes  suggested. 

J.  F.  S. 

A  Receiver  for  Fractionation  in  a  Current  of  Gas  or  under 
Reduced  Pressure.  T.  S.  Wheeler  and  E.  W.  Blair  ( J .  Soc. 
Chem.  Ind.,  1922,  41,  59— 60t).— The  device  consists  essentially 
of  an  upper  and  a  lower  receiver  connected  together  through  a 
two-way  tap  which  makes  the  connexion  alternatively  with  the 
top  or  bottom  of  the  upper  receiver.  In  the  former  case,  the 
vacuum  is  maintained  in,  or  the  gas  is  passed  through,  the  upper 
and  lower  receivers,  whilst  the  distillate  collects  in  the  upper  re¬ 
ceiver.  When  it  is  desired  to  collect  a  new  fraction,  the  two-way 
tap  is  turned  into  the  second  position  and  the  fraction  which  has 
collected  in  the  upper  receiver  passes  into  the  lower  one,  which  is 
then  detached,  another  put  in  its  place,  and  evacuated  (if  neces- 
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sary),  and  the  distillation  continued  with  the  two-way  tap  in  the 
first  position  as  before.  If  it  is  desired  to  keep  the  distillate  out 
of  contact  with  air,  the  lower  receiver  is  provided  with  inlet  and 
outlet  taps,  which  are  turned  off  before  detaching  it  from  the 
apparatus,  and  the  liquid  thus  remains  enclosed  in  the  inert  atmo¬ 
sphere  in  which  it  was  distilled.  G.  F.  M. 

Comparison  of  the  Linking  of  Carbon  Atoms  in  Graphite 
and  in  Aromatic  Hydrocarbons.  J.  P.  Wibaut  (Rec.  trav .  chim ., 
1922, 41,  96 — 102). — A  theoretical  paper  based  on  the  work  of  Fajans 
(A.,  1920,  ii,  354),  and  criticising  the  theory  put  forward  by  von 
Steiger  (A.,  1920,  ii,  355)  that  the  linking  of  the  carbon  atoms  in 
aromatic  hydrocarbons  is,  from  the  point  of  view  of  energy,  equiva¬ 
lent  to  the  linking  in  graphite.  H.  J.  E. 

Atomic  Linkings  in  the  Carbon  Compounds.  I.  and  II. 

Hans  Beutler  (Z.  anorg.  Client 1921,  120,  24 — 30,  31 — 47). — 
I.  Assumptions  that  periodic  oscillations  of  melting  points  and  boil¬ 
ing  points  in  homologous  series  are  due  to  heteropolar  linking  of  the 
carbon  atoms  in  the  chain  (cf.  Cuy,  A.,  1921,  ii,  429),  are  shown 
to  be  untenable,  on  account  of  the  non- dissociation  of  the  carbon 
compounds.  The  heats  of  combustion  also  vary  in  an  oscillatory 
manner  in  homologous  series,  and  this  may  be  explained  by  con¬ 
sidering  the  lattice- energy  of  the  crystal  structure.  Compounds 
with  an  even  number  of  carbon  atoms  probably  have  a  more  highly 
symmetrical  lattice  than  those  with  an  odd  number,  and  as  a  result 
they  have  higher  melting  points  and  lower  heats  of  combustion. 
Even  in  liquids,  a  kind  of  potential  lattice  structure  probably 
exists,  and  influences  the  periodically  varying  physical  properties. 
As  the  critical  temperature  is  approached,  the  influence  of  the 
lattice  is  weakened  by  the  strong  thermal  forces  and  the  differences 
between  odd  and  even  members  of  the  series  disappear. 

The  electron  structure  of  stable  ions  such  as  the  Cl'  or  S04"  ion 
is  discussed,  and  it  is  shown  that  ion  formation  is  due  to  the  splitting 
of  a  compound  into  parts  each  of  which  has  an  electron  structure 
similar  to  that  of  a  noble  gas,  with  an  outer  shell  of  eight  electrons. 
(This  is  identical  with  the  Lewis-Langmuir  theory,  to  which,  how¬ 
ever,  no  reference  is  made.)  The  structure  of  a  non- dissociating 
substance  of  the  type  of  Pt(NH3)2Cl2  is  probably  such  that  the 
co-ordinated  groups  are  attached  tetrahedrally  to  the  central 
atom ;  in  the  electron  system,  the  central  atom  is  surrounded  by 
eight  electrons  forming  the  corners  of  a  cube,  four  edges  of  which 
are  common  each  to  one  edge  of  the  electron  cubes  of  one  of  the 
co-ordinated  groups.  The  possibility  of  two  isomerides  is  at  once 
apparent  in  this  arrangement. 

II.  In  the  preceding  section  it  was  shown  that  isomerism  is 
possible  in  the  compound  of  the  formula  Pt(NH3)2Cl2;  this  is  due 
to  the  fact  that  free  rotation  about  the  central  Pt  atom  is  inhibited 
probably  by  directing  forces  from  the  inner  layers  of  electrons  in 
the  Pt  atom.  In  carbon  compounds  CRjR-jRgRg  free  rotation  is 
possible,  since  only  two  electrons  are  contained  within  the  shell  of 
eight  electrons  and  restraining  forces  are  absent.  The  electron 
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structures  of  methane,  its  halogen  substitution  products,  ethylene, 
acetylene,  and  aromatic  hydrocarbons  are  discussed.  The  methane 
molecule  is  represented  by  a  central  carbon  nucleus  surrounded  by 
four  electrons  and  four  hydrogen  nuclei  arranged  tetrahedrally  at  the 
eight  corners  of  a  cube  with  the  other  four  electrons  between  the 

carbon  and  hydrogen  nuclei.  In  CH3C1 
there  are  fourteen  electrons,  two  of  which 
are  common  to  the  eight  surrounding  the 
carbon  atom  and  the  eight  surrounding 
the  chlorine  atom.  Diagram  mat  ically  the 
electron  structure  can  be  represented  thus, 
where  the  electrons  of  the  outer  shell  are 
represented  by  small  circles.  In  ethylene 
it  is  supposed  that  the  eight  electrons 
which  are  not  situated  directly  between  the  hydrogen  and  carbon 
nuclei,  revolve  in  an  elliptical  path  of  which  the  major  axis  is 
parallel  to  the  C—C  axis.  The  observed  paramagnetism  attributed 
to  the  double  bond  confirms  this  view.  The  electron  structural 
formula  for  benzene  shows  three  electrons  between  each  pair  of 
adjacent  carbon  atoms.  In  naphthalene,  three  electrons  are  shown 
between  each  pair  of  adjacent  carbon  atoms  except  between  the 
carbons  common  to  both  rings,  where  there  are  only  two.  Reduc¬ 
tion  to  I  :  4-dihydronaphthalene,  however,  converts  one  ring  into 
a  true  benzene  ring,  and  a  true  ethylenic  bond  appears  between 
the  carbon  atoms  2  and  3  in  the  other  ring.  E.  H.  R. 

A  Method  for  Measuring  Vapour  Densities  for  the  Deter¬ 
mination  of  Atomic  Weights.  A.  Magnus  and  E.  Schmid 
(Z.  anorg.  Chem.,  1921,  120,  232 — 240). — An  apparatus  is  described 
for  the  measurement  of  vapour  densities,  the  distinguishing  feature 
of  which  is  the  total  enclosure  of  the  manometer  and  measuring 
vessel  in  a  double-walled  chamber  which  can  be  kept  constant  at 
the  temperature  of  boiling  water.  The  apparatus  was  used  for 
determining  the  relation  between  the  pressure  p  and  pv  / mT ,  where 
v  is  the  volume,  m  the  weight  of  the  vapour,  and  T  the  absolute 
temperature  for  benzene  and  chloroform.  Contrary  to  the  results 
of  Ramsay  and  Steele,  the  relation  was  found  to  be  truly  linear. 
The  molecular  weights  calculated  from  the  results  are  78*096  for 
benzene  and  119*380  for  chloroform,  whilst  the  atomic  weight  of 
chlorine  calculated  from  these  is  35*455,  showing  that  the  apparatus 
gives  results  of  a  high  degree  of  accuracy.  E.  H.  R. 

Regularities  in  the  Molecular  Volumes  of  Inorganic  Com¬ 
pounds.  Fr.  A.  Henglein  ( Z .  anorg.  Chem.,  1921,  120,  77— 
84). — It  was  recently  shown  by  Biltz  (A.,  1921,  ii,  437)  that  there  is 
a  linear  relationship  between  the  molecular  volumes  of  the  halogens 
and  of  their  compounds.  This  is  now  shown  to  be  a  particular 
case  of  a  more  general  law  that  the  molecular  volumes  of  certain 
groups  of  inorganic  compounds  of  like  crystalline  form  bear  a 
linear  relation  to  constant  magnitudes  characteristic  of  their  kations 
or  anions.  For  the  halogens,  these  magnitudes  x  may  be  expressed 
by  the  constants  F'  :  0*8525,  Cl'  :  1*000,  Br'  :  1*066,  I'  :  1*179,  and 
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the  magnitudes  y  for  the  alkali  metals,  Li*  :  1*000,  Na* :  1*428, 
K"  ;  2*108,  Rb'  ;  2*478.  The  molecular  volumes  of  the  haloids  of 
the  alkali  metals  can  be  calculated  from  the  general  equation 
mol.  vol.  =  14*67a; .  ?/+0*73£+56*65?/— 51*60.  Caesium  is  abnormal 
in  this  series,  its  constant  being  smaller  than  that  of  rubidium 
although  in  other  series,  for  example  in  the  sulphates,  selenates, 
manganates,  and  chlorates,  it  is  normal.  The  cubic  haloids  of 
copper,  silver,  and  thallium  form  a  good  series  in  which  the 
following  constants  appear,  Cu’ :  1*00,  Ag' :  0*920,  Tl*  :  1*40.  Hexa¬ 
gonal  silver  iodide  does  not  fit  in  with  the  other  cubic  substances. 
The  same  law  is  shown  to  hold  for  numerous  other  isomorphous 
series  containing  metals  of  the  second  and  fourth  groups.  The 
following  density  determinations  were  made  :  lithium  fluoride, 
cpo-4  2*597  ;  sodium  fluoride,  tP'2  2*726  ;  potassium  fluoride,  dlti 'M 

2*369.  E.  H.  R. 

♦ 

The  Variation  of  the  Mechanical  Properties  of  Metals  and 
Alloys  at  Low  Temperatures.  Leon  Guillet  and  Jean 
Cournot  (Compt.  rend.,  1922,  174,  384 — 386). — The  hardness  and 
resilience  of  a  number  of  metals  and  alloys  have  been  measured 
at  20°,  — 20°,  — 80°,  and  — 190°.  The  results  show  that  there  is, 
in  general,  an  increase  in  the  hardness  with  cooling,  there  being  a 
fairly  big  jump  from  the  value  at  —80°  to  that  at  —190°.  Fragility 
at  low  temperatures  is  a  characteristic  of  ferrite,  the  rapidity  of  the 
fall  in  resilience  as  a  function  of  the  temperature  being  greater  as 
the  ferrite  content  is  higher.  '  Nickel  and  copper,  on  the  other 
hand,  do  not  lead  to  fragility  and  aluminium,  if  present  to  any  great 
extent,  tends  to  produce  a  slight  increase  in  the  resilience.  Pure 
austenite  sufficiently  rich  in  nickel  does  not  show  fragility  at  low 
temperatures.  Special  perlitic  steels  containing  nickel  have  a  high 
fragility  in  liquid  air,  but  the  addition  of  nickel  retards  the  lowering 
of  the  fragility  with  decrease  in  temperature. 

Measurements  of  hardness  and  resilience  after  a  specimen  has 
been  kept  for  sixteen  hours  at  — 190°  and  then  for  twenty-four 
hours  at  +20°  give  evidence  of  a  return  to  normal  properties  at  the 
ordinary  temperature.  W.  G. 

Surface  Tension  of  Corresponding  States.  Richard  Lorenz 
and  W.  Herz  (Z.  ftTtory .  Ghent.,  1922,  120,  320  328).  T^he  ex¬ 
pression  yslye=(l-Ts!Tk)/(l-Te!Tk) .  (F*/F*p  is  deduced.  Ts/Tk 
and  TejTk  have  been  shown  by  Lorenz  (A.,  1916,  ii,  311)  to 
be  practically  constant.  According  to  the  best  average  values, 
TslTk— 0*64,  Te/Tk=0'4:4 (VejVs)— 0*855,  and  therefore  y*/y*= 
0*578.  This  was  tested  on  results  obtained  by  Jaeger  (A.,  1917, 
ii,  33)  and  figures  are  given  for  89  organic  compounds.  The 
average  value  for  y3jye  was  found  to  be  0*52,  75%  of  compounds 
agreeing  very  closely.  Twenty- one  inorganic  compounds  of  known 
boiling  points  gave  an  average  for  ys/y<?=0*58.  Assuming  yslye= 
0*578,  the  authors  have  calculated  the  boiling  points  of  several 
salts.  The  higher  the  critical  temperature  the  further  does  ys\ye 
deviate  from  the  mean.  W.  T. 
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Surface  Tension  of  Aqueous  Solutions  of  Night-blue.  R.  de 

Izaguirre  {Anal.  Fis.  Quim .,  1922,  20,  40 — 55;  cf.  Traube,  A., 
1912,  ii,  740,  741).— The  surface  tension  of  aqueous  solutions  of 
night- blue  of  varying  concentrations  and  with  the  addition  of 
different  electrolytes  was  investigated  by  means  of  the  stalagmo- 
meter.  The  increase  of  surface  tension  with  concentration  is  fairly 
rapid  at  first,  but  then  slows  down.  In  the  experiments  with 
addition  of  electrolytes,  it  was  found  that  an  abrupt  fall  in  surface 
tension  to  that  for  pure  water  took  place  at  the  point  where  coagul¬ 
ation  of  the  solution  occurred.  The  coagulating  power  of  various 
ions  can  thus  be  studied  by  means  of  the  stalagmometer.  Other 
physical  properties,  including  the  aspect  under  the  ultramicroscope, 
do  not  show  this  abrupt  change  at  the  point  of  coagulation.  Solu¬ 
tions  purified  by  dialysis  give  results  analogous  to  those  obtained 
with  unpurified  material,  but  the  stability  of  the  solutions  obtained 
is  less,  since  smaller  concentrations  of  salts  are  necessary  for 
coagulation.  G.  W.  R. 

Theory  of  Adsorption  Processes.  A.  Eucken  (Z.  Elektro - 
chem .,  1922,  28,  6 — 16). — A  theoretical  paper  in  which  the  process 
of  physical  absorption  is  considered.  By  physical  adsorption  is 
understood  that  adsorption,  for  example,  of  argon  by  charcoal,  where 
it  is  unlikely  that  the  adsorbed  molecules  are  held  by  the  attrac¬ 
tions  of  chemical  forces.  It  is  shown  that  the  adsorption  forces 
are  similar  to  the  forces  which  are  responsible  for  condensation 
phenomena.  They  are  practically  independent  of  the  temperature 
and  are  operative  over  a  relatively  small  distance  which  is  of  the 
same  order  as  the  molecular  radius.  J.  F.  S. 

Adsorption  of  Ammonia  by  Silica  Gel.  L.  Y.  Davidheiser 
and  W.  A.  Patrick  {J.  Amer.  Chem.  Soc .,  1922,  44,  1—8). — A 
continuation  of  previous  work  (A.,  1920,  ii,  417).  The  adsorption 
of  ammonia  by  silica  gels  containing  respectively  4*98%  and  0*33% 
of  water  has  been  determined  for  a  series  of  pressures  at  0°,  30°, 
40°,  and  100°.  A  smaller  amount  of  ammonia  is  adsorbed  by  the 
less  hydrated  gel  than  by  the  more  hydrated  compound,  although 
the  less  hydrated  gel  is  still  capable  of  adsorbing  large  amounts 
of  ammonia.  It  is  shown  that  the  adsorption  of  ammonia  may  be 
satisfactorily  explained  on  the  basis  of  capillary  condensation, 
provided  corrections  are  made  for  the  amount  of  gas  which  dissolves 
in  the  water.  J.  F.  S. 

Adsorption  by  Precipitates.  V.  Adsorption  during  the 
Precipitation  of  Colloids  by  Mixtures  of  Electrolytes.  Harry 
B.  Weiser  ( J .  Physical  Chem.,  1921,  25,  665 — 683;  cf.  A.,  1919, 
ii,  269 ;  1920,  ii,  228  ;  1921,  ii,  625). — The  precipitation  of  colloidal 
ferric  hydroxide  and  colloidal  arsenious  sulphide  by  the  simul¬ 
taneous  addition  of  pairs  of  electrolytes,  and  the  adsorption  of 
ions  during  the  precipitation  of  the  colloids  by  mixtures  of  electro¬ 
lytes,  have  been  investigated.  The  precipitation  experiments  were 
carried  out  with  pairs  of  the  electrolytes,  potassium  chloride, 
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barium  chloride,  strontium  chloride,  potassium  oxalate,  potassium 
sulphate,  and  potassium  bromate.  The  adsorption  of  the  oxalate 
ion  in  the  presence  of  the  chloride  and  sulphate  ion  respectively 
and  the  barium  ion  in  the  presence  of  the  potassium  ion  was  investi¬ 
gated.  It  is  shown  that  the  precipitating  action  of  mixtures  of 
pairs  of  electrolytes  is  approximately  additive  if  the  precipitating 
power  of  each  is  of  the  same  order  of  magnitude,  but  may  be  far 
from  additive  if  the  electrolytes  have  widely  varying  precipitating 
power.  In  the  latter  case,  the  action  of  the  electrolytes  is  antagon¬ 
istic  in  the  sense  that  relatively  more  of  each  is  necessary  than 
if  the  other  were  absent.  In  the  simultaneous  adsorption  by  solids 
from  mixtures  of  two  electrolytes  having  no  common  ion,  the  most 
strongly  adsorbed  kation  and  anion  are  taken  up  most  and  the 
other  pair  least  readily ;  from  mixtures  having  one  common  ion  the 
oppositely  charged  ions  are  each  adsorbed  less  than  if  the  other 
were  absent,  but  the  most  readily  adsorbed  ion  is  displaced  the 
least.  Factors  which  influence  the  precipitating  action  of  mixtures 
of  electrolytes  are  the  effect  of  the  presence  of  each  precipitating 
ion  on  the  adsorption  of  the  other  and  the  stabilising  action  of 
the  ions  with  the  same  charge  as  the  colloid.  The  second  factor 
is  of  minor  importance  with  mixtures  of  electrolytes  that  have 
similar  precipitation  values  and  have  stabilising  ions  in  common. 
The  precipitating  action  of  mixtures  of  electrolytes  with  similar 
precipitating  power  is  additive,  since  the  adsorption  of  the  pre¬ 
cipitating  ions  is  similar  and  consequently  the  adsorption  of  each 
is  affected  but  slightly  by  the  presence  of  the  other  within  the 
limits  of  the  precipitation  concentration.  With  mixtures  of  electro¬ 
lytes  of  widely  varying  precipitating  power,  the  precipitating  action 
may  be  approximately  additive  when  the  influence  of  both  factors, 
mentioned  above,  is  small,  but  may  be  far  from  additive  when  the 
influence  of  both  factors  is  large.  These  extreme  cases  are  realised 
experimentally.  J.  F.  S. 

Use  of  the  Water  Interferometer  as  a  Pressure  Gauge. 

L.  van  Doren,  H.  K.  Parker,  and  P.  Lotz  (, J .  Amer.  Chem.  Soc., 
1921,  43,  2497 — 2501). — The  Zeiss  water  interferometer  can  be 
modified  so  as  to  serve  as  a  pressure  gauge.  The  modification 
consists  in  replacing  the  two  water  cells  by  two  brass  cells  fitted 
with  stout  plate  glass  windows  at  the  ends.  One  cell  is  filled  with 
water  at  atmospheric  pressure  and  the  other  with  water  under 
pressure.  On  calibrating  the  instrument,  it  was  found  that  pressures 
up  to  sixty  atmospheres  could  be  measured.  The  range  of  the 
instrument  may  be  increased  by  inserting  a  thin  glass  plate  in  the 
path  of  the  beam  passing  through  the  non-pressure  chamber  of 
such  a  thickness  that  it  will  compensate  for  a  pressure  of  sixty 
atmospheres  in  the  other  chamber.  Thus  by  means  of  a  series 
of  glass  plates  of  different  thickness  the  range  of  the  instrument 
can  be  extended  to  almost  any  pressure.  In  the  calibration  of  the 
instrument  for  pressures  up  to  270  atmospheres  at  20°  and  30°  it 
is  found  that  at  the  higher  temperature  the  effect  of  increased 
pressure  on  the  refractive  index  diminishes.  J.  F.  S. 
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Osmotic  Pressures  of  Concentrated  Solutions  of  Sucrose 
as  Determined  by  the  Water  Interferometer.  Paul  Lotz 
and  J.  C.  W.  Frazer  {J.  Amer.  Chem.  Soc .,  1921,  43,  2501 — 2507). 
— The  authors  describe  a  modification  of  the  method  used  by 
Frazer  and  Myrick  for  measuring  the  osmotic  pressure  (A.,  1916, 
ii,  603).  •  The  principal  feature  of  the  new  apparatus  is  the  use 
of  the  water  interferometer  (preceding  abstract)  for  determin¬ 
ing  the  magnitude  of  the  pressures  developed.  The  apparatus 
is  a  decided  improvement  on  that  of  Frazer  and  Myrick,  being 
more  rapid  in  action  and  more  trustworthy.  Pressures  up  to 
273  atmospheres  have  been  measured,  but  the  instrument  has 
been  calibrated  up  to  330  atmospheres.  Pressure  measurements 
are  recorded  for  sucrose  solutions  of  concentrations  up  to  saturated 
solutions  at  30°  and  55*7°.  Attention  is  directed  to  the  results 
of  Woods  as  calculated  for  vapour-pressure  measurements,  and  it 
is  shown  that  his  results  {Trans.  Faraday  Soc.,  1915,  11,  29)  show¬ 
ing  a  decrease  in  osmotic  pressure  with  rise  in  temperature  in 
concentrated  solutions  are  relatively  correct,  although  his  actual 
values  for  the  osmotic  pressure  appear  to  be  high  when  compared 
with  these  direct  measurements.  J.  F.  S. 

System :  Ammonia-Water  as  a  Basis  for  a  Theory  of  the 
Solution  of  Gases  in  Liquids.  Benjamin  S.  Neuhausen  and 
W.  A.  Patrick  (J.  Physical  Chem.,  1921,  25,  693 — 720). — A  static 
method  has  been  developed  for  measuring  the  partial  pressure  of 
a  component  of  a  liquid  mixture  which  has  a  very  small  partial 
pressure  compared  with  that  of  the  second  component.  This 
method  has  been  used  to  determine  the  partial  pressures  of  water 
and  ammonia  solutions  at  0°,  20°,  and  40°  at  partial  pressures  of 
ammonia  varying  from  1000  mm.  to  4000  mm.  The  measurements 
in  the  case  of  ammonia  are  made  to  2 — 4  mm.,  and  in  the  case  of 
water  to  0*08  mm.  The  solubility  of  ammonia  in  water  was  deter¬ 
mined  at  0°,  20°,  and  40°  at  pressures  from  750  mm.  to  3600  mm., 
and  the  densities  of  the  saturated  solutions  were  also  measured. 
A  theory  of  the  nature  of  solutions  of  gases  in  liquids  first  advanced 
by  Graham  has  been  amplified,  and  solutions  of  various  gases  in 
liquids  classified  on  the  basis  of  some  of  the  physical  and  chemical 
properties  of  the  gas.  The  formula  V=K(P<r/Poyln  has  been 
found  to  represent  the  solubility  of  ammonia,  hydrogen  chloride, 
sulphur  dioxide,  and  carbon  dioxide  in  water  at  various  tempera¬ 
tures  and  pressures.  In  this  formula  V  is  the  volume  occupied  by 
the  liquefied  gas  dissolved  per  gram  of  water,  P0  is  the  vapour 
pressure,  and  <r  the  surface  tension  of  the  liquefied  gas  at  the  tem¬ 
perature,  whilst  P  is  the  equilibrium  gas  pressure.  The  constant 
K  for  ammonia  has  value  0*49  and  1  jn  the  value  0*69.  The 
solubility  data  of  hydrogen  chloride,  sulphur  dioxide,  and  carbon 
dioxide  have  been  plotted  according  to  this  formula.  J.  F.  S. 

Change  of  State  of  Aggregation  and  Polymorphism.  Karl 
Schaum  ( Z .  anorg.  Chem.,  1921,  120,  241 — 260). — The  assumption 
of  Ostwald  that  there  is  a  relatively  broad  region  of  metastability, 
below  the  normal  melting  point,  in  which  spontaneous  crystallisation 
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is  impossible,  appears  unnecessary.  On  the  other  hand,  it  is 
highly  improbable  that,  in  a  small  quantity  of  liquid  in  a  limited 
time,  the  necessary  number  of  molecules  in  the  correct  space-lattice 
orientation  to  form  a  nucleus  in  equilibrium  with  the  liquid  at  a 
given  temperature  will  ever  come  together.  It  is  reasonable  to 
assume  with  Ostwald  the  existence  of  “  anisotropic  ”  molecules, 
but  these  cannot  alone  have  a  “  resonance  ”  effect  on  other  “  iso¬ 
tropic  ”  molecules  and  so  cause  crystallisation.  The  ageing  of  a 
liquid  by  keeping  it  some  time  above  its  melting  point,  whereby 
the  tendency  to  supercooling  is  increased,  is  doubtless  due  to  the 
change  of  anisotropic  molecules  into  the  isotropic  form.  Aniso¬ 
tropic  molecules  probably  become  associated  with  one  another  to 
form  space-lattice  fragments,  and  when  a  crowd  of  these  come 
together  they  may  cause  a  field  of  force  strong  enough  to  bring 
about  the  formation  of  a  crystal  nucleus.  As  the  temperature 
falls,  this  process  is  facilitated  through  the  slowing  down  of  trans- 
latory  and  rotatory  motion,  but,  on  the  other  hand,  the  probability 
of  the  crowding  together  of  anisotropic  molecules  and  space-lattice 
fragments  is  lessened. 

[With  Elli  Riffert.]— The  crystallisation  process  is  investi¬ 
gated  statistically  by  counting  the  number  of  nuclei  formed  when  a 
thin  film  of  liquid  is  allowed  to  crystallise  between  microscope  slide 
and  cover-glass  under  different  conditions.  A  large  number  of 
organic  substances  were  used  for  the  purpose.  There  is  a  strong 
tendency  for  the  nuclei  to  form  in  the  outer  zone  of  the  cover- 
glass,  particularly  at  the  edge,  and  sometimes  they  will  form  again 
and  again  at  a  particular  spot.  The  tendency  to  nuclei  formation 
at  boundary  surfaces,  especially  a  triple  boundary  such  as  air- 
glass-liquid,  is  probably  a  surface  tension  phenomenon.  The 
number  of  nuclei  formed  increases  as  the  temperature  is  lowered, 
finally  reaching  a  maximum.  In  these  experiments,  the  melted 
substance  was  brought  suddenly  down  to  the  temperature  at  which 
the  nuclei  were  to  be  formed.  Pressure  may  cause  the  develop¬ 
ment  of  nuclei.  The  substances  examined  (about  200)  fall  into 
five  different  types,  according  to  the  manner  in  which  they  crystal¬ 
lise;  the  states  of  aggregation  assumed  by  crystallisation  from 
nuclei  are  described  as  radiating,  bunching,  star-like,  tabular,  and 
mosaic.  E.  H.  R. 

The  Ka  Doublet,  with  New  Determinations  of  the  Lattice 
Constants  of  some  Crystals.  Walther  Gerlach  (Physilcal. 
Z.,  1922,  23,  114 — 120). — When  a  somewhat  coarse  powder  is 
used  in  the  Debye -Scherrer  method,  the  Ka  lines  appear  double. 
A  method  for  the  measurement  of  the  fine  structure  of  Rontgen 
lines  is  described.  The  lattice  constants,  in  10-8  cm.,  of  the  follow¬ 
ing  crystals  were  determined  :  silicon  (identical,  within  the  limits 
of  error,  with  “  amorphous/'  graphitoidal,  and  crystalline  silicon)  : 
5*415  (±0*3%)  with  copper  radiation;  5*410  (±0*3%)  with  nickel 
radiation ;  regular  zinc  blende  5*390  ( ±0*3 %)  with  copper  radiation  ; 
calcium  fluoride  5*455  (±0*1%)  with  copper  radiation;  5*478 
(-/-0*2%)  with  nickel  radiation.  The  doublet  distance  iTa>_a| 
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was  determined  with  an  accuracy  of  about  3%  as  3*842  XU. 
(1  “  X-Unit  ’’^lO”11  cm.)  for  copper,  and  3*772  XU.  for  nickel. 
Bragg’s  model  for  fluorite  was  confirmed.  J.  R.  P. 

Freezing  of  Hydrosols.  A.  Lottermoser  (Kolloid  Z.,  1922, 
30,  133)  . — A  complaint  that  Gutbier  (this  vol.,  ii,  142)  has  used 
the  author’s  statements  in  connexion  with  the  influence  of  freezing 
on  sols  in  a  manner  opposite  to  that  which  the  author  has  intended. 
This  has  arisen  because  the  author’s  statements  have  not  been 
understood  in  the  sense  demanded  by  the  context.  J.  F.  S. 

Influence  of  the  Concentration  of  Colloids  on  their  Pre¬ 
cipitation  by  Electrolytes.  Harry  B.  Weiser  and  Henry  O. 
Nicholas  (J.  Physical  Chem.,  1921,  25,  742 — 757). — The  precipit¬ 
ation  of  colloidal  chromic  oxide,  Prussian  blue,  ferric  oxide,  and 
arsenious  sulphide  of  various  concentrations  by  electrolytes  with 
precipitating  ions  of  different  valency  has  been  investigated.  With 
colloidal  chromic  oxide,  Prussian  blue,  and  ferric  oxide,  the  pre¬ 
cipitating  values  of  all  electrolytes  decrease  as  the  concentration 
of  the  colloid  decreases,  irrespective  of  the  valency  of  the  pre¬ 
cipitating  ion;  but  the  decrease  is  least  marked  with  electrolytes 
having  univalent  precipitating  ions.  With  colloidal  arsenious 
sulphide,  the  precipitating  value  of  electrolytes  with  univalent 
precipitating  ions  increases  as  the  concentration  of  the  colloid  is 
decreased.  The  manner  in  which  the  precipitation  value  of  an 
electrolyte  varies  with  the  concentration  of  colloid  is  determined 
to  a  large  extent  by  the  relative  adsorbability  of  the  precipitating 
ion  and  the  stabilising  ion.  If  the  adsorption  of  the  stabilising 
ion  of  an  electrolyte  is  negligible  and  the  adsorption  of  the  pre¬ 
cipitating  ion  is  very  large,  the  precipitation  value  varies  almost 
directly  with  the  concentration  of  the  colloid.  This  condition 
may  be  realised  experimentally  with  electrolytes  which  have 
tervalent  and  quadrivalent  ions  which  precipitate  in  extremely 
low  concentration.  If  the  adsorption  of  the  stabilising  ion  of  an 
electrolyte  is  appreciable,  the  precipitating  value  is  increased. 
This  effect  is  more  pronounced  the  greater  the  dilution  of  the 
colloid,  since  the  decreased  opportunity  both  for  the  collision  and 
the  coalescence  of  particles  combines  to  render  the  colloid  propor¬ 
tionately  more  stable  so  that  relatively  more  of  the  precipitating 
ion  must  be  added  for  complete  coagulation.  The  influence  of 
adsorption  of  the  stabilising  ion  is  more  marked  with  electrolytes 
having  univalent  precipitating  ions  which  precipitate  only  in  very 
high  concentration.  Under  these  conditions,  the  precipitation 
value  decreases  much  less  sharply  than  under  the  conditions  obtain¬ 
ing  when  the  stabilising  ion  is  only  slightly  adsorbed,  and  may  even 
increase  as  the  concentration  of  the  colloid  is  decreased.  The 
laws  put  forward  by  Burton  and  Bishop  (A.,  1921,  ii,  176)  in  con¬ 
nexion  with  the  variation  in  the  coagulative  power  of  ions  with 
the  concentration  of  the  disperse  phase  are  shown  to  be  quite 
limited  in  their  applicability.  The  hypothesis  of  Kruyt  and  van 
der  Spek  (A.,  1919,  ii,  498)  on  the  nature  of  the  process  of  coagul- 
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ation  is  inadequate,  since  it  fails  to  take  into  account  the  influence 
of  the  stabilising  ions  of  electrolytes.  J.  F.  S. 

Relation  of  Anomalous  Osmosis  to  the  Swelling  of  Colloidal 
Material.  F.  E.  Bartell  and  L.  B.  Sims  (J.  Amer.  Chem .  Soc 
1922,  44,  289 — 299). — The  authors  discuss  some  seven  hypotheses 
put  forward  previously  to  account  for  the  swelling  of  colloids,  and 
find  none  of  them  is  applicable  to  all  cases  of  swelling.  The 
relationship  of  the  swelling  of  gels  to  the  osmotic  effects  is  con¬ 
sidered,  and  as  a  working  hypothesis  it  is  assumed  that  a  gel  may 
be  considered  as  composed  essentially  of  a  framework  of  membranes 
and  that  the  hypothesis  which  accounts  for  the  flow  of  a  liquid 
through  membranes  also  accounts  to  a  certain  extent  for  the  flow 
of  a  solution  into  a  cellular  gel.  The  view'  is  held  that  swelling 
is  the  result  of  imbibition  together  with  the  operation  of  effects 
which  produce  anomalous  osmosis.  It  would  therefore  follow  that 
in  swelling  the  tendency  for  normal  osmosis  is  always  operative, 
solution  in  the  membrane  may  take  place  in  some  instances,  forces 
of  attraction  and  repulsion  are  operative,  capillarity  plays  a  part, 
negative  or  positive  adsorption  of  solute  may  have  an  effect, 
electrical  effects  due  to  electrical  orientation  of  the  system  may 
enter  in,  and  swelling  unaccompanied  by  electrical  effects  may 
occur,  as  with  solutions  of  non-electrolytes  with  some  gels.  For 
the  purpose  of  comparing  anomalous  osmotic  effects  with  swelling 
effects,  a  series  of  osmotic  pressures  using  parchment  membranes 
and  a  series  of  swelling  experiments  using  Laminaria  have  been 
carried  out  with  solutions  of  potassium  citrate  (0*0 5Jf),  sodium 
hydroxide  (0*0001 A),  hydrochloric  acid  (0*000 IN),  and  aluminium 
chloride  (0*05AT).  The  results  show  that  those  solutions  which 
exhibit  a  negative  osmotic  tendency  with  parchment  produce  a 
swelling  effect  with  Laminaria ,  and  those  which  have  a  positive 
osmotic  tendency  produce  a  shrinking  of  the  Laminaria.  A  further 
series  of  experiments  with  solutions  of  various  electrolytes  of 
several  concentrations  confirms  the  foregoing  results.  In  all  cases, 
the  osmosis-concentration  curves  have  the  exactly  opposite  form 
to  those  of  the  concentration-swelling  curves.  J.  F.  S. 

Lecture  Experiment.  Protective  Colloids.  J.  Newton 
Friend  ( Nature ,  1922,  109,  341). — It  appears  to  be  a  general  law 
that  protective  colloids  or  organic  emulsoids  tend  to  retard  the 
velocities  of  such  reactions,  whether  chemical  or  physical,  as 
involve  a  change  of  state  in  one  or  more  of  the  components. 
Examples  of  such  retardation,  the  rate  of  which  conforms  in  many 
cases  to  the  requirements  of  the  adsorption  law,  are  to  be  found 
in  the  solution  of  metals  in  acids,  corrosion  in  neutral  media, 
solution  and  precipitation  of  salts,  and  replacement  of  one  metal 
by  another.  An  illustration  is  afforded  by  the  precipitation  of 
mercuric  iodide  from  solutions  of  mercuric  chloride  and  potassium 
iodide,  the  unstable  yellow  form  first  precipitated  ordinarily  turning 
rapidly  into  the  more  stable  red  variety.  In  the  presence,  however, 
of  1  %  of  gelatin,  after  a  momentary  formation  of  colloidal  mercuric 
iodide,  a  fine,  canary-yellow  precipitate  is  produced,  and  remains 
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practically  unchanged  for  half  an  hour  or  more.  The  slow  change 
to  the  red  variety  is  markedly  accelerated  by  sunlight.  A.  A.  E. 

Pure  Aniline  and  Water  Emulsions.  Shanti  Swabtjpa 
Bhatnagar  (J.  Physical  Chem .,  1921,  25,  735 — 741). — The  rate 
of  coagulation  of  aniline-water  emulsions  by  potassium  chloride, 
sodium  chloride  and  sulphate,  barium,  strontium,  chromium,  and 
aluminium  sulphates  has  been  investigated  at  46°.  The  results 
show  that  in  general  the  precipitating  power  of  electrolytes  is 
the  same  as  in  the  case  of  many  sols,  tervalent  ions  being  more 
effective  than  bivalent  ions  and  these  more  so  than  univalent  ions. 
The  order  of  the  precipitating  efficiency  of  the  kations  is  given 
as  Al>  Cr  >Ba>Sr  >K>Na.  The  effect  of  dilution  on  the 
emulsions  is  to  increase  the  time  required  for  precipitation ;  thus 
an  emulsion  which  is  normally  precipitated  in  ten  minutes  by 
barium  chloride  requires  eighteen  minutes  seven  seconds  when 
diluted  by  an  equal  volume  of  water  saturated  with  aniline,  and 
when  again  diluted  by  the  same  volume  of  saturated  water 
forty  minutes.  J.  E.  S. 

The  Detergent  Power  of  Soap  Solutions.  R.  T.  A.  Mees 
( Chem .'  Weekblad ,  1922,  19,  82 — 85). — The  conception  of  Martin 
Fischer  of  a  soap  solution  as  a  two-phase  system  is  inadequate, 
since  it  does  not  exclude  other  gels,  for  example,  gelatin  solutions. 
Similarly,  the  orientation  theory  of  Langmuir  and  Harkins  does 
not  exclude  other  substances  possessing  polarity  within  the  mole¬ 
cule.  The  unique  power  of  soap  solutions  to  stabilise  emulsions 
can  be  explained  by  combining  the  two  theories,  since  only  soaps 
have  the  necessary  polar  character  within  the  molecule  without 
at  the  same  time  having  molecules  soluble  as  such  in  oil  and  water. 
A  soap  such  as  sodium  palmitate  has  the  reactive  sodium  ion, 
which  tends  to  confer  solubility  in  water,  opposed  within  the 
molecule  to  the  inert,  saturated  carbon-hydrogen  chain,  which 
tends  to  confer  solubility  in  oily  substances.  When  such  a  soap 
is  intimately  admixed  with  an  oily  substance  and  water,  it  forms 
a  bounding  layer  between  the  particles  of  each,  its  molecules  being 
orientated  with  the  sodium  ion  towards  the  water,  the  carbon- 
hydrogen  chain  towards  the  oil,  acting  as  a  layer  possessing  polar 
solubilities;  in  such  a  system,  surface  tension  disappears. 

Earthy  impurities,  such  as  clays,  resemble  soaps  in  stabilising 
water-oil  emulsions,  being  lyophil  towards  both;  in  presence  of 
soap  solution,  they  are  adsorbed  by  the  latter  in  the  bounding 
surfaces  between  the  particles  of  oily  matter  and  water. 

The  detergent  power  of  soaps  is  therefore  primarily  a  chemical 
property  due  to  the  polarity  of  molecules  insoluble  as  such  in  oil 
and  water.  I-  L. 

Cellulose  Nitrate  as  an  Emulsifying  Agent.  Harry  N. 
Holmes  and  Don  H.  Cameron  (J.  Amer.  Chem .  Soc.,  1922,  44, 
66—70). — The  use  of  cellulose  nitrate  as  an  emulsifying  agent  has 
been  studied.  It  is  shown  that  this  substance  serves  as  an  excel¬ 
lent  emulsifying  agent  in  dispersing  water  or  glycerol  throughout 
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amyl  acetate,  acetone,  or  other  solvents  for  the  nitrate.  Visible 
concentration  films  of  cellulose  nitrate  were  observed  round  large 
drops  of  water  emulsified  in  amyl  acetate-benzene  mixtures.  An 
increase  in  concentration  of  cellulose  nitrate  at  the  acetone- 
glycerol  interface  was  observed  and  studied  quantitatively.  The 
properties  of  an  ideal  emulsifying  film  are  discussed.  J.  F.  S. 

Chromatic  Emulsions.  Harry  N.  Holmes  and  Don  H. 

Cameron  (J.  Amer.  Chem.  Soc .,  1922,  44,  71 — 74). — Two  immis¬ 
cible  liquids  can  be  emulsified  with  suitable  emulsifying  agents, 
such  as  cellulose  nitrate,  to  produce  a  transparent  emulsion  when 
the  refractive  index  of  the  two  phases  is  the  same,  and  when  the 
dispersive  power  (rip— nc)  of  the  two  phases  is  the  same.  A 
chromatic  (structural  colour)  emulsion  is  produced  when  the 
refractive  index  of  both  phases  is  the  same  and  the  dispersive 
power  of  one  phase  is  much  greater  than  that  of  the  other  phase. 
The  greater  the  difference  the  more  intense  the  resulting  colour. 

J.  F.  S. 

Application  of  Statistics  to  Chemical  Equilibria.  K.  F, 

Herzfeld  (Physikal.  Z.,  1922,  23,  95 — 100;  cf.  A.,  1921,  ii,  313).— 
Statistical  principles  have  been  applied  to  chemical  equilibria, 
in  connexion  with  polymorphic  substances  and  equilibria  in  gaseous 
systems  at  low  temperatures  and  at  high  temperatures.  A  reason 
is  advanced  for  the  good  agreement  found  between  experimental 
results  and  those  calculated  by  the  Nernst  approximation  formula, 
and  it  is  shown  to  be  probable  that  the  conventional  chemical 
constant  is  always  about  3.  J.  F.  S. 

Equilibrium  in  Mixtures  of  Binary  Electrolytes.  Charles 
A.  Kraus  (J.  Amer.  Chem.  Soc.,  1921,  43,  2507 — 2514). — A 
theoretical  paper  in  which  it  is  shown  that  the  isohydric  principle, 
when  applied  to  mixtures  of  electrolytes,  leads  to  a  functional 
relationship  of  the  form  (Ci)2jCu~F(^Ci)  in  which  Cu  is  the  con¬ 
centration  of  the  undissociated  fraction,  C{  the  ion  concentration, 
S' Ci  the  sum  of  the  concentrations  of  all  the  negative  and  positive 
ions  in  the  solution,  and  F(S(7t)  any  explicit  function  of  the  total 
ion  concentration  of  the  solution.  As  the  concentration  of  the 
second  electrolyte  diminishes,  the  function  Pi/Cu=^F(Pi})  in  which 
Pi  is  the  ion  product,  reduces,  in  the  limit,  to  the  same  form  as 
the  function  resulting  from  the  isohydric  principle.  The  values 
of  the  specific  conductivity  of  mixtures  of  sodium  chloride  and 
hydrochloric  acid  as  calculated  according  to  this  principle  are 
shown  to  furnish  a  better  agreement  with  the  measured  values 
than  are  those  on  the  isohydric  principle.  J.  F.  S. 

Partition  of  Chlorine  between  Water  and  a  Gaseous  Phase. 

W.  S.  Titov  (Nadir .  Physih.-chem.  Lab.  Semsoinses ,  1917,  102 — 110 ; 
from  Chem.  Zentr 1921,  iii,  1222). — The  partition  of  chlorine  at 
20°  between  water  and  air  containing  this  gas  is  given  by  the 
formula  (y— l*748)3x2=(72*52)3,  where  x  is  the  volume  of  chlorine 
per  thousand  volumes  of  air  and  y  is  the  volume  dissolved  in  the 
water  under  the  corresponding  partial  pressure.  For  example, 
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when  #~10  parts  per  thousand,  y—  74*27  under  a  partial  pressure 
of  7-6  mm.  G.  W.  R. 

Nature  of  Secondary  Valency.  III.  Partition  Coefficients 
in  the  System  Water-Ethyl  Ether.  Homer  W.  Smith  (J. 
Physical  Ghent.,  1921,  25,  605—615,  616—627;  cf.  A.,  1921,  ii,  315, 
324). — In  the  first  paper,  details  are  given  of  the  determination 
of  the  partition  coefficient  of  forty-nine  organic  acids  and  fifteen 
organic  bases  at  25°  in  the  system  water-ethyl  ether.  The  results 
obtained  from  a  comparative  treatment  of  these  partition  coefficients 
in  terms  of  molecular  volume  are  in  good  agreement  with  the 
results  obtained  previously  (loc.  cit.)  in  the  systems  water-xylene, 
and  water-chloroform.  The  results  are  discussed  in  connexion 
with  the  principles  laid  down  in  previous  papers.  The  second 
paper  is  a  supplementary  note  on  the  method  of  correction  employed 
in  the  earlier  papers.  Corrected  values  for  the  partition  of  chloro- 
acetic  acid  in  the  system  water-chloroform  and  for  a  number  of 
organic  acids  and  bases  in  the  systems  water-ether  are  given. 

J.  F.  S. 

Nature  of  Secondary  Valency.  IV.  Partition  Coefficients 
in  the  System  Glycerol- Acetone.  Homer  W.  Smith  (J. 

Physical  Ghent.,  1921,  25,  721 — 734;  cf.  preceding  abstract). — 
The  partition  coefficients  of  fifty  acids,  amines,  and  amine 
acid  phthalates  have  been  determined  in  the  system  acetone- 
glycerol.  The  present  results  are  in  excellent  agreement  with 
those  obtained  in  the  systems  previously  investigated  (loc.  cit.). 
In  the  present  series  of  experiments,  a  fact,  which  has  not 
been  observed  previously,  is  noted,  namely,  that  under  certain 
conditions,  concerning  the  nature  of  the  solvents  and  the  solutes, 
a  solute  is  not  distributed,  but  is  concentrated  entirely  in  one  or 
other  of  the  solvents.  The  series  constants  for  the  acids  and 
amines  have  the  same  absolute  value  in  this  system,  as  contrasted 
with  the  different  values  found  in  systems  containing  water  as 
one  solvent.  Of  the  substances  examined  in  the  system  glycerol- 
acetone,  benzilic  acid,  benzoic  acid,  ap-dibromopropionic  acid, 
2  :  4-dinitrobenzoic  acid,  dbsobutylamine,  salicylic  acid,  2:4:6- 
trinitro benzoic  acid,  and  w-valeric  acid  pass  completely  into  the 
acetone  layer.  J.  F.  S. 

Equilibrium  in  the  Reaction  between  Sulphur  Dioxide 
and  Water.  F.  Russell  Bichowsky  (J.  Amer.  Ghent.  Soc., 
1922,  44,  116 — 132). — The  reactions  between  liquid  sulphur  and 
aqueous  sulphuric  acid  have  been  investigated  over  a  wide  range 
of  conditions.  At  low  concentrations  of  sulphuric  acid,  two 
reactions  occur  simultaneously,  namely,  (1)  S(A^)+2H2S04(aq)— 
2H20(iiq)  +  3S02(gas)  and  (2)  4S(xM)+4H20(liq)=3H2S(gas)  + 
H2S04(aq).  Both  reactions  are  reversible.  In  the  acids  of  a 
greater  molecular  fraction  than  0*05,  and  at  temperatures  up  to 
the  critical  temperature  of  water,  the  second  reaction  becomes 
negligible.  Equilibrium  pressures  for  the  first  reaction  have  been 
measured  for  acids  of  molecular  fractions  ranging  from  0*041  to 
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0*363  and  at  temperatures  from  527°  Abs.  to  613°  Abs.,  using  an 
apparatus  of  a  new  type.  The  vapour  pressures  of  sulphuric 
acid  of  various  concentrations  have  been  measured.  Using  these 
and  other  existing  data,  the  free  energy  for  the  reaction  S(*)  + 
2H2S04( Jf ) =2HaO(gas) + 3S02(gas)  has  been  calculated  to  be 
31500  cal.  at  25°  and  standard  conditions.  From  the  data  the 
free  energy  of  both  aqueous  sulphuric  acid  and  sulphur  dioxide 
may  be  calculated.  A  new  type  of  apparatus  for  measuring 
equilibrium  or  vapour  pressures  of  corrosive  liquids  up  to  high 
pressures  and  temperatures  is  described.  This  consists  of  a  quartz 
tube  contained  in  a  mercury-filled  steel  bomb  which  communicates 
with  a  pressure  gauge.  The  quartz  tube  is  constructed  so  that 
the  material  is  contained  in  a  chamber  at  the  top ;  this  communi¬ 
cates  through  a  quartz  capillary  with  a  second  chamber  filled  with 
mercury  which  is  in  contact  with  the  mercury  in  the  steel  jacket. 
The  upper  part  of  the  bomb  only  is  heated.  J.  F.  S. 

Equilibria  in  the  Systems :  Carbon  Disulphide-Methyl 
Alcohol  and  Carbon  Disulphide-Ethyl  Alcohol.  E.  C. 

McKelvy  and  D.  H.  Simpson  ( J .  Amer.  Chem.  Soc.,  1922,  44, 
105 — 115).- — The  temperature  of  complete  mutual  miscibility  of 
mixtures  of  carbon  disulphide  with  ethyl  and  methyl  alcohols 
respectively  have  been  determined.  The  critical  solution  tem¬ 
perature  of  the  system  carbon  disulphide-methyl  alcohol  is  35*7° 
and  the  critical  concentration  is  about  85%  of  carbon  disulphide; 
solid  methyl  alcohol  separates  from  the  layer  rich  in  alcohol  at 
—99*6°.  The  critical  solution  temperature  of  the  system  carbon 
disulphide-ethyl  alcohol  is  —24*4°  and  the  critical  concentration 
about  83%  by  weight  of  carbon  disulphide.  All  mixtures  freeze 
at  —111*7°.  It  is  shown  that  the  critical  solution  temperature 
offers  an  extremely  sensitive  criterion  of  the  purity  or  changes 
of  purity  of  either  component,  provided  that  the  other  component 
is  either  pure  or  of  constant  composition.  Distillation  of  carbon 
disulphide  from  ceresin  is  shown  to  remove  the  impurities  and  yield 
a  perfectly  pure  product.  J.  F.  S. 

The  Quaternary  System  :  Ammonium  Chloride-Sodium 
Sulphate-Ammonium  Sulphate-Sodium  Chloride-Water. 

Albert  Cherbury  David  Rivett  (T.,  1922,  121,  379 — 393). 

Induction  Periods  in  Reactions  between  Thiosulphate  and 
Arsenite  or  Arsenate.  A  Useful  Clock  Reaction.  George 
Shannon  Forbes,  Howard  Wilmot  Estill,  and  Osman  James 
Walker  (J .  Amer.  Chem .  Soc.,  1922,  44,  97 — 102). — The  precipita¬ 
tion  of  arsenious  sulphide  from  an  acidified  solution  (acetic  acid) 
containing  sodium  thiosulphate  and  arsenite  is  preceded  by  an 
exceedingly  sharp  and  reproducible  induction  period.  The  duration 
of  the  induction  period  is  strictly  in  inverse  proportion  to  the 
concentration  of  thiosulphate  and  is  practically  independent  of 
the  concentration  of  the  arsenite  or  the  acetic  acid.  Hydrochloric 
acid  prolongs  the  induction  periods  and  is  much  better  for  experi¬ 
mental  demonstration  of  induction  periods,  of  the  relationship 
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between  concentration  and  reaction  velocity,  and  of  the  temperature 
coefficient  of  the  reaction  velocity,  than  the  familiar  sulphurous 
acid  and  iodate  reaction.  The  prolongation  of  the  periods  by 
strong  acids,  the  limiting  concentrations  yielding  precipitates 
when  arsenates  are  used,  and  the  speed  of  precipitation  were  also 
investigated.  J.  F.  S. 

The  Combustion  of  Complex  Gaseous  Mixtures.  William 
Payman  and  Richard  Vernon  Wheeler  (T.,  1922,  121,  363 — 
379). 

Oxidation  of  Nitric  Oxide  and  its  Catalysis.  Charles 
Lalor  Burdick  (J.  Amer.  Chem.  Soc .,  1922,  44,  244 — 251). — 
The  rate  of  oxidation  of  nitric  oxide  by  oxygen  in  the  presence 
of  glass,  pumice,  pumice  impregnated  with  tungstic  acid,  nickel 
oxide,  cobalt  oxide,  nickel,  cobalt,  and  manganese  dioxide,  platinised 
pumice,  platinised  asbestos,  coke,  charcoal,  and  coconut  charcoal, 
has  been  investigated  at  temperatures  from  0°  to  100°.  It  is 
shown  that  the  reaction  2N0+02=2N02  is  not  catalysed  by 
ordinary  porous  material  either  impregnated  or  unimpregnated,  but 
that  in  the  presence  of  the  highly  absorptive  forms  of  carbon  or 
charcoal  the  rate  of  the  reaction  may  be  accelerated  as  much  as 
five  hundred  times.  The  presence  of  water  vapour  in  the  gaseous 
mixtures  greatly  decreases  the  activity  of  the  charcoal  catalysts. 
Increase  of  temperature  above  the  point  at  which  the  aqueous 
vapour  condenses  counteracts  this  effect  to  some  extent.  The 
temperature  coefficient  of  the  velocity  of  reaction  for  both  the 
catalysed  and  uncatalysed  change  is  generally  negative.  In  the 
presence  of  water  vapour  the  temperature  coefficient  of  the  catalysed 
reaction  is  apparently  positive.  This  is  probably  due  to  the 
decreased  absorption  of  water  by  the  catalyst  at  elevated  tem¬ 
peratures.  J.  F.  S. 

The  Transformation  of  Ammonia  into  Carbamide.  C. 

Matignon  and  M.  Frejacques  (Compt.  rend.,  1922,  174,  455 — 
457 ;  cf.  A.,  1921,  ii,  33). — In  continuation  of  previous  work  (loc. 
cit.),  the  yields  of  carbamide  from  ammonium  carbamate  at  the 
equilibrium  point  at  different  temperatures  are  given.  Applying 
the  law  of  mass  action  to  the  system  in  equilibrium  the  authors 
calculate  the  heat  of  the  reaction  to  be  — 6  cal.,  the  experimental 
value  being  —7*7.  The  progress  of  the  reaction  with  time  at 
different  temperatures  from  130°  to  145°  has  been  studied.  The 
curves  indicate  that  the  water  formed  has  an  effect  on  the  velocity 
of  the  reaction.  The  effect  of  certain  catalysts  such  as  thorium 
oxide,  aluminium  oxide,  kaolin,  etc.,  has  been  examined.  The 
results  indicate  that  whilst  they  may  accelerate  the  reaction  at 
low  temperatures,  they  are  without  benefit  at  about  150°.  W.  G. 

The  Processes  NH2C00NH4+H20  ^  (NH4)2C03  and 
C02+H20  ^  H.C03.  Carl  Faurholt  ( Z .  anorg.  Chem.,  1921 T 
120,  85—102). — Experiments  on  the  velocity  of  the  conversion  of 
ammonium  carbamate  into  carbonate  indicated  that  the  reaction 
proceeded  first  with  liberation  of  carbon  dioxide,  and  this  con- 
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elusion  was  confirmed  by  an  investigation  of  the  velocity  of  the 
reaction  C02  +  H20  H2C03.  A  new  method  was  devised  for 

estimating  the  proportion  of  hydrated  carbon  dioxide,  that  is, 
of  carbonic  acid,  in  a  solution  of  the  gas.  When  an  aqueous  solu¬ 
tion  of  carbon  dioxide  is  added  to  a  large  excess  of  ammonia,  the 
anhydrous  carbon  dioxide  immediately  forms  carbamate,  which  is 
so  stable  in  the  concentrated  ammonia  that  there  is  time  to  pre¬ 
cipitate  the  carbonate  as  barium  carbonate,  filter,  wash,  and 
titrate  it.  By  this  method  the  dissociation  constant  of  carbonic 
acid  to  H++HC03~  was  found  to  be  10~48,  against  10-37  to  1CT4’4 
found  by  Thiel  and  Strohecker  (A.,  1914,  ii,  361).  This  method 
was  applied  to  making  approximate  determinations  of  the  velocity 
of  hydration  of  carbon  dioxide  in  solutions  of  sodium  hydroxide, 
sodium  carbonate,  and  mixtures  of  carbonate  and  hydrogen  car¬ 
bonate.  At  0°,  hydration  is  immediate  in  sodium  hydroxide  solu¬ 
tion,  but  in  a  solution  containing  Na2C03  :  NaHC03  in  the  ratio 
6  :  4  only  77%  of  the  carbon  dioxide  added  is  hydrated  in  the 
first  eighty  seconds.  Hydration  is  thirteen  times  as  rapid  at 
18°  as  at  0°.  Velocity  of  hydration  is  inversely  proportional  to 
hydrogen-ion  concentration.  By  strong  acids,  carbonic  acid  is 
immediately  dehydrated,  but  by  weak  acids  much  more  slowly. 

The  same  method  of  analysis  was  used  for  investigating  the 
decomposition  of  ammonium  carbamate  in  acid,  aqueous,  ammon- 
iacal,  and  alkaline  solution.  Before  analysis,  the  solutions  were 
made  alkaline  with  0*  IN  sodium  hydroxide  to  stabilise  the  carbamate. 
In  aqueous  solutions  containing  ammonia  and  ammonium  chloride, 
the  proportion  of  carbamate  present  at  equilibrium  increases  with 
the  concentration  of  either.  The  equilibrium  constant  for  the 
reaction  NH^COO  ”  +H20  HC03~  +NH3  at  0°  had  an  average 

value  of  about  0*34.  By  even  very  weak  acids,  carbamate  is 
immediately  decomposed.  On  adding  alkali  again,  however,  some 
carbamate  is  re-formed,  since  two  reactions  proceed  simultane¬ 
ously  with  nearly  the  same  velocity,  carbamate  being  formed  from 
ammonia  and  carbon  dioxide,  and  carbonate  from  carbonic  acid, 
which  is  formed  at  once  by  hydration  of  part  of  the  carbon  dioxide 
by  the  alkali  added. 

In  a  0*05  mol.  solution  of  carbamate  in  water  at  0°,  equilibrium 
is  reached  in  about  a  day;  in  a  O-lA-ammonia  solution,  three  days 
are  required,  in  a  0*4  A- ammonia  solution,  ten  days ;  at  18°  the 
reaction  is  twenty  times  as  fast.  In  sodium  hydroxide  solution, 
the  reaction  is  much  slower,  requiring  about  three  days  in  a  0*1A- 
solution  and  a  month  in  a  TOA-solution,  at  18°.  E.  H.  R. 

The  Velocity  of  Formation  of  Barium  Peroxide.  Nobtjji 
Sasaki  (Mem.  Coll.  Sci.  Kyoto ,  1921,  5,  9 — 96). — For  the  investiga¬ 
tion  of  the  velocity  of  formation  of  barium  peroxide  from  barium 
oxide  and  oxygen  at  high  temperatures,  400 — 625°,  a  special  balance 
was  devised,  so  constructed  that  the  specimen  under  examination 
could  be  weighed  at  any  time,  being  suspended  from  one  arm  of 
the  balance,  which  was  totally  enclosed  and  operated  from  outside 
by  means  of  magnets.  A  new  type  of  gas  washer  was  also  devised. 
vol.  exxn.  ii.  10 
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It  consists  of  a  U-tube  of  glass,  one  arm  being  narrow  and  the 
other  expanded  into  an  elongated  bulb.  The  two  arms  are  bridged 
by  a  narrow  glass  spiral  in  such  a  manner  that  the  gases,  entering 
by  the  narrow  arm,  bubble  through  the  liquid  in  the  spiral  and 
escape  at  the  top  of  the  wide  arm,  which  acts  as  a  reservoir  for 
the  washing  liquid.  The  velocity  curves  for  the  formation  of 
barium  peroxide  were  of  an  unusual  form.  The  greater  part  of 
the  paper  is  devoted  to  a  mathematical  analysis  of  these  curves, 
and  it  is  shown  that  they  may  be  explained  on  the  assumption 
that  the  oxide  consists  of  a  great  number  of  very  small,  equal 
spherical  particles  which  begin  to  react  one  after  another,  the 
number  of  spheres  becoming  active  in  unit  time  being  proportional 
to  the  quantity  of  peroxide  already  formed.  E.  H.  R. 

The  Influence  of  Protective  Colloids  on  the  Corrosion  of 
Metals  and  on  the  Velocity  of  Chemical  and  Physical  Change. 

John  Albert  Newton  Friend  and  Reece  Henry  Vallance 
(T.,  1922, 121,  466—474). 

Influence  of  Temperature  on  Two  Alternative  Modes  of  De¬ 
composition  of  Formic  Acid.  C.  N.  Hinshelwood,  H.  Hartley, 
and  B.  Topley  ( Proc .  Roy.  Soc.y  1922,  [. A ],  100,  575 — 581). — The 
thermal  decomposition  of  formic  acid  has  been  investigated  at  283°, 
and  from  the  results  an  hypothesis  has  been  formulated  in  con¬ 
nexion  with  the  mechanism  of  the  reaction.  Sabatier  and  Mailhe 
(A.,  1911,  i,  515)  have  shown  that  formic  acid  may  decompose 
according  to  the  equations  (a)  H*C02H==C02+H2,  (6)  H*C02H= 
C0+H20,  and  (c)  2H*C02H=H,CH0+C02+H20.  Assuming  that 
in  the  decomposition  certain  molecules  are  activated,  either  by 
collision  with  other  molecules  or  by  the  absorption  of  quanta  of 
radiation,  the  question  arises  whether  every  molecule  which  possesses 
the  necessary  critical  energy  reacts  at  once  or  whether,  in  addition 
to  possessing  this,  it  must  be  in  a  certain  phase.  Under  the  con¬ 
ditions  of  the  experiments  described,  only  reactions  a  and  b  come 
into  consideration.  If  Ex  and  E2  are  the  critical  energies  for  the 
two  alternative  reactions  and  N  is  the  total  number  of  molecules, 
it  follows  from  the  kinetic  theory  that  the  number  of  molecules  pos¬ 
sessing  these  respective  energies  are  Nx= Ne^/^  and  A2~Ne_£*/i2J1, 
taking  the  system  as  of  two  degrees  of  freedom.  Then  N1/N2— 
c- /isj\  so  that  if  one  mode  of  reaction  is  associated  with  a 
slightly  lower  critical  energy  it  would  predominate  very  largely 
if  the  number  of  active  molecules  were  the  only  factor.  Actually 
it  is  found  that  although  the  two  alternative  modes  of  decom¬ 
position  of  formic  acid  proceed  with  the  same  velocity,  yet  the 
critical  increments  are  so  different  that  one  reaction  should  pre¬ 
dominate  almost  entirely  unless  a  phase  restriction  is  introduced, 
and  an  interpretation  of  the  phase  factor  is  suggested  for  this 
case,  as  follows.  The  critical  increments  for  the  two  reactions 
are  calculated  to  Eco— 16000  cal. /mol.  and  ECOt= 28000  cal. /mol. 
The  numbers  of  molecules  activated  for  the  two  reactions  are 
proportional  to  e^2S000IRT  and  €-ieooo jrt,  respectively,  that  is  about 
c10  molecules  should  yield  carbon  monoxide  for  one  yielding  the 
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dioxide,  but  since  the  rates  of  both  reactions  are  identical  a  phase 
restriction  must  govern  the  reaction  yielding  the  monoxide.  If 
the  formic  acid  molecule  is  assumed  to  be  adsorbed  on  the  glass 
surface  by  the  residual  affinity  of  the  carbonyl  group,  then  in  the 
case  of  a  sufficiently  activated  molecule  a  violent  collision  between 
the  hydrogen-  and  hydroxyl-groups  may  occur,  and  a  molecule  of 
hydrogen  be  split  off.  Although  the  requisite  degree  of  activation 
may  be  attained  but  rarely,  nevertheless  a  high  percentage  of 
these  collisions  in  activated  molecules  may  result  in  this  type 
of  decomposition.  On  the  other  hand,  for  water  to  be  eliminated 
and  carbon  monoxide  left,  a  high  degree  of  activation  is  not 
necessary,  possibly  since  the  removal  of  a  hydroxyl  group,  as  a 
whole,  from  an  organic  compound  is  a  much  less  profound  change 
than  the  fission  of  the  hydrogen  and  oxygen,  but  very  few^  of  the 
activated  molecules  may  decompose,  because  it  is  necessary  to 
await  the  contingency  that  the  forces  holding  the  hydroxyl  and 
hydrogen  to  the  carbon  should  be  weak  enough  to  allow  the 
simultaneous  “  uncoupling  ”  of  the  molecule.  J.  F.  S. 

The  Replacement  of  Halogen  in  4-Chloro-3-nitrobenzo- 
nitrile  and  in  4-Bromo-3-nitrobenzonitrile.  II.  T.  J.  F. 

Mattaar  (JRec.  trav.  chim.y  1922,  41,  103 — 111;  cf.  this  vol.,  i, 
251 ;  also  Conrad,  Hecht,  and  Bruckner,  A.,  1890,  4,  327,  and 
1046 ;  A.,  1891,  796). — In  order  to  measure  the  effect  of  the  cyanogen 
group  on  the  replacement  of  halogen  the  velocity  of  reaction  of 
l-chloro-2  :  4-dinitrobenzene,  4-chloro-3-nitrobenzonitrile,  1-bromo- 
2  :  4- dinitrobenzene  and  4-bromo-3-nitrobenzonitrile  with  sodium 
methoxide,  with  sodium  ethoxide,  and  with  sodium  phenoxide  in 
both  ethyl  alcohol  and  methyl  alcohol  solution  has  been  investi¬ 
gated.  The  following  conclusions  are  drawn :  (1)  the  halogen 
atom  is  more  active  in  the  substituted  dinitrobenzene  than  in  the 
substituted  nitrobenzonitrile,  (2)  chlorine  is  more  reactive  than 
bromine  in  corresponding  compounds,  (3)  sodium  ethoxide  reacts 
more  quickly  than  sodium  methoxide,  (4)  the  reaction  in  ethyl 
alcohol  takes  place  about  twice  as  quickly  as  that  in  methyl  alcohol. 

H.  J.  E. 

Tbe  Effect  of  Temperature  and  the  Concentration  of  Hydro¬ 
gen  Ions  on  tbe  Rate  of  Destruction  of  Antiscorbutic  Vitamin 
(Vitamin-C).  V.  K.  LaMer,  H.  L.  Campbell,  and  H.  C.  Sher¬ 
man  (J.  Amer.  Chem.  Soc.,  1922,  44,  172 — 181 ;  cf.  ibid.s  165). 
— Using  the  quantitative  method  previously  described  ( loc .  cit.), 
the  authors  claim  to  have  shown  that,  under  the  experimental 
conditions,  the  velocity  of  destruction  of  vitamin- C  by  heat  decreases 
with  the  time  and  in  greater  degree  than  would  be  expected  if  the 
reaction  followed  the  unimolecular  law,  or  the  square  root  rule  of 
Schutz.  The  temperature  coefficient  is  of  low  order,  namely, 
Q10(60 — 80°)  =  1*23  ;  Q10(80— 100°)=M2.  The  effect  of  reducing 
the  hydrogen-ion  concentration  from  pH=4-3  to  pH=5-2— 4*9  is 
to  increase  the  destruction  during  one  hour  at  100°  from  50%  to 
about  58%.  When  the  material  was  made  alkaline,  2>h=10*9— 8-3, 
the  destruction  was  61 — 65%.  If  re-acidification  after  heating  in 
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alkaline  solution  was  omitted,  there  was  still  further  destruction, 
if  the  material  was  allowed  to  remain  alkaline  for  five  days  at  10°. 
The  material  used  as  the  source  of  vitamin- C  was  tomato  iuice. 

W.  G. 

The  Influencing  of  Catalysts  and  Specifically  Active  Cata¬ 
lysts.  E.  Abel  (Ber.,  1922,  55,  [B],  322— 323).— A  final  reply 
to  Rosenmund  and  Zetzsche  (cf.  Abel,  A.,  1921,  ii,  542 ;  Rosen- 
mund  and  Zetzsche,  A.,  1921,  ii,  320,  392,  393;  this  vol.,  ii,  41). 

H.  W. 

The  Oxygen-Hydrogen  Catalysis  by  the  Platinum  Metals 
and  the  Contact  Potentials  in  Presence  of  Aqueous  Electro¬ 
lytes.  K.  A.  Hofmann  (Ber.,  1922,  55,  [Z?],  573—588). — Since 
previous  experiments  (A.,  1920,  ii,  240)  were  performed  with 
platinised  porous  earthenware  tubes,  whilst  Willstatter  and  Wald- 
schmidt  (A.,  1921,  ii,  185)  employed  platinum  black,  these  investi¬ 
gators  are  not  justified  in  concluding  that  their  results  are  incom¬ 
patible  with  the  views  of  Hofmann  and  Zipfel  (loc.  cit.).  In  the 
present  work,  no  indication  could  be  discovered  of  the  peroxide- 
hydride,  to  which  Willstatter  and  Waldschmidt  ascribe  the  favour¬ 
able  effect  of  oxygen  on  the  catalytic  activity  of  hydrogen  (D.R.-P. 
301364,  Willstatter  and  Waldschmidt,  loc.  cit..).  The  volume  of 
oxygen  occluded  by  platinised  earthenware  is  shown  to  be  so 
small  that  any  peroxide  produced  cannot  bear  any  relation  to  the 
actual  effect  of  oxygen  on  catalysis,  which  is  rather  due  to  its 
influence  on  the  catalyst  surface.  At  the  same  time,  the  small 
amounts  of  gas  adsorbed  by  porous  surfaces  render  them  much 
more  suitable  than  platinum  for  determinations  of  variations  of 
contact  potential  during  catalysis.  Measurements  of  the  potential 
difference  between  such  an  electrode  and  one  of  platinum  in  contact 
with  hydrogen  at  atmospheric  pressure  show  that,  whether  the 
electrolyte  be  17%  sulphuric  acid  or  4%  sodium  hydrogen  carbonate 
solution,  contacts  impregnated  with  platinum,  palladium,  or  iridium 
in  contact  with  a  mixture  of  hydrogen  and  oxygen  are  electrically 
modified  in  the  opposite  sense  to  that  of  their  previous  treatment 
(with  one  or  other  of  the  gases),  and  the  more  rapidly  this  occurs 
the  more  rapidly  is  water-formation  catalysed.  The  activity 
diminishes  on  prolonged  treatment  with  hydrogen  or,  especially 
in  the  case  of  palladium,  with  oxygen.  It  is  improved  by  repeated 
variation  of  this  treatment,  by  repeated  use  with  the  stoicheio- 
metrical  mixture  of  the  gases,  and  by  varying  galvanic  polarisation. 
Light  and  moderate  temperature  changes  are  much  less  effective. 
Hydrogen  exerts  a  greater  effect  on  the  catalysis  potentials  with 
increased  hydrogen-ion  concentration  of  the  electrolyte,  whilst 
the  reverse  is  true  of  oxygen.  These  results  indicate  that  neither 
pure  hydrogen  nor  hydrogen— oxygen  mixtures  produce  any  special 
oxidising  or  reducing  compound  on  the  catalyst  surface  of  the 
kind  suggested  by  Willstatter  which  determines  the  potential. 
Direct  instantaneous  determinations  of  the  effect  on  the  same 
electrode  potentials  of  the  addition  of  hydrogen  peroxide  show 
that  this  always  acts  as  a  strong  oxidising  agent,  and  renders  it 
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highly  improbable  that  any  peroxide -hydride  could  exert  a  strong 
reducing  influence,  apart  from  the  extreme  rapidity  with  which 
the  known  peroxides  are  decomposed  by  platinum  metals.  Although 
it  is  not  improbable  that  hydrogen  peroxide  is  an  intermediate 
product  in  the  formation  of  water,  its  existence  is  so  transient 
as  to  elude  all  attempts  to  detect  it.  J.  K. 

Atomic  Structure.  N.  Bohr  ( Nature ,  1921,  108,  208 — 209; 
cf.  ibid.,  1921,  107,  104, 170). — Further  examination  of  the  orbits  of 
the  electrons  postulated  in  the  previous  communication  has  shown 
that  the  conception  of  the  atom  there  outlined  cannot  be  reconciled 
with  that  which  assumes  the  atom  to  be  composed  of  a  number 
of  well-defined  spherical  shells  of  electrons  moving  in  sharply 
separated  regions.  The  electrons  in  the  atom  are  still  regarded 
as  being  arranged  in  groups  in  such  a  way  that  the  orbit  of  every 
electron  within  a  particular  group  is  characterised  by  the  same 
total  number  of  quanta.  In  proceeding  outwards  from  the  nucleus, 
the  number  of  quanta  characterising  a  certain  group  of  orbits  is 
larger  by  one  unit  than  that  of  the  preceding  group.  The  electrons 
of  certain  sub-groups  will  also  penetrate  into  the  region  of  the 
orbits  of  electrons  of  inner  groups,  giving  rise  to  group -coupling, 
which  is  reflected  in  the  stability  of  the  atom.  These  considerations 
are  applied  to  the  cases  of  the  iron  group  and  the  rare  earths. 

A.  A.  E. 

A  Magnetic  Model  of  Atomic  Constitution.  J.  K.  Marsh 
and  A.  W.  Stewart  ( Nature ,  1921,  109,  340). — If  the  central 
magnetic  pole  in  a  tank  is  maintained  at  a  strength  always  exactly 
equal  and  opposite  to  the  combined  powers  of  a  number  of  floating 
magnets,  and  if  the  number  of  the  latter  corresponds  with  units 
of  atomic  weight  in  various  elements,  the  magnets  arrange  them¬ 
selves  in  two  clearly  defined  and  sharply  separated  groups,  termed 
for  convenience  the  nucleus  and  ring,  respectively.  It  is  a  remark¬ 
able  coincidence  that  the  series  of  groupings  obtained  corresponds 
exactly  with  Aston’s  suggestions  regarding  the  atomic  structure  of 
a  number  of  elements  and  isotopes.  In  the  case  of  boron-ll  and 
carbon,  both  nuclei  contain  six  magnets  arranged  in  two  pairs  of 
concentric  triangles,  a  peculiarity  which  seems  to  have  some  con¬ 
nexion  with  certain  chemical  and  physical  similarities.  A.  A.  E.  . 

Correlation  of  Atomic  Structure  and  Spectra.  Harold 
S.  King  {J.  Amer.  Chem.  Soc .,  1922,  44,  323 — 328). — A  theoretical 
paper  in  which  it  is  shown  that  Bury’s  modification  (this  vol.,  ii, 
43)  of  Langmuir’s  hypothesis  of  the  structure  of  elements  is  con¬ 
firmed  in  addition  to  the  relationship  between  the  atomic  diameter 
and  the  number  of  electron  shells,  also  by  the  relationship  between 
the  atomic  number  and  the  number  of  lines  in  the  arc  and  spark 
spectra,  respectively.  J.  F.  S. 

Motion  of  Electrons  in  Atoms.  J.  S.  Townsend  and  V.  A. 
Bailey  {Phil.  Mag.,  1922,  [vi],  43,  593 — 600). — It  is  shown  that 
when  an  electron  moving  with  a  velocity  of  the  order  of  108  cm. 
per  second  collides  with  a  molecule  of  argon  it  loses  only  about 
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one  ten- thousandth  of  its  energy,  whereas  previous  experiments 
showed  that  in  collision  with  oxygen,  nitrogen,  or  hydrogen,  it 
loses  more  than  1%  of  its  energy.  The  mean  free  path  of  an 
electron  moving  with  these  velocities  in  argon  is  about  ten  times 
that  in  the  other  gases  at  the  same  pressure.  J.  R.  P. 

Relationship  between  the  Internal  Friction  and  the  Chemi¬ 
cal  Constitution  of  Gases.  Harry  Schmidt  (Z.  EleJctrochem., 
1922,  28,  50 — 55). — A  theoretical  paper  in  which  the  author  has 
deduced  equations  by  means  of  which  the  atomic  radius  of  the 
elements  and  the  mean  cross-section  of  the  simpler  molecules  may 

be  calculated.  Using  the  formula  r~\/ 4&  J M jliry,  in  which  r  is 
the  atomic  radius,  k  a  constant,  M  the  molecular  weight,  and  y 
the  coefficient  of  viscosity,  the  following  values  of  the  radii  have 
been  obtained  :  oxygen,  1-000;  nitrogen,  1-035;  hydrogen,  0-752 ; 
chlorine,  1-491;  sulphur,  1-477;  bromine,  1-841;  helium,  0-795; 
neon,  0*946;  argon,  1-336;  krypton,  1-553;  xenon,  1*794.  The 
mean  cross-section  of  a  number  of  simple  compound  molecules  are 
also  calculated  and  tabulated.  J.  F.  S. 

Atomic  Radius  and  Ionisation  Potential.  Megh  Nad  Saha 
(Nature,  1921,  107,  682 — 683;  cf.  Basu,  Phil .  Mag.,  1920,  [vi], 
40,  619)  . — The  radius,  aX)  of  an  atom  (the  distance  from  the 
nucleus  to  the  outermost  electron  of  the  Rutherford-Bohr  model) 
may  be  calculated  from  the  ionisation  potential,  V  x,  of  an  element 
x,  from  the  equation:  ax— 10~8  x  (0-532  x  13-56) /F^  cm.  The 
atomic  radii  calculated  in  this  way  are  smaller  than  those  calculated 
either  from  crystal  data  or  from  the  kinetic  theory.  The  following 
values,  expressed  as  a  X 108,  were  obtained,  those  derived  from 
other  methods  being  placed  within  brackets  :  hydrogen,  0-530 ; 
helium,  0-28  (1-08);  neon,  0-33  (0-65,  1-01);  lithium,  1-34  (1-50); 
sodium,  1-41  (1-77);  potassium,  1-67  (2-07);  rubidium,  1*73  (2-25) ; 
caesium,  1-86  (2-37);  copper,  0-94  (1*37);  silver,  0-95  (1-77);  gold, 
0-83;  magnesium,  0-95  (1-42);  calcium,  1*18  (1-70);  strontium, 
1-27  (1-95);  .barium,  1-39  (2-10);  zinc,  0-77  (1-32);  cadmium,  0-81 
(1-60);  mercury,  0-69;  thallium,  0-99  (2-25);  manganese,  0-98 
(1-47).  A.  A.  E. 

New  Method  of  Determining  Molecular  Diameters  by  the 
Electromagnetic  Rotation  of  the  Discharge  in  Gases.  C.  E. 

Guye  and  R.  Rudy  (Compt.  rend.,  1922,  174,  382 — 384). — By 
applying  the  theory  of  ionisation  by  shock  to  the  phenomenon 
of  rotation  of  the  electric  discharge  in  gases,  the  velocity  of  rotation 
is  given  by  V ~ tH /\2iro-2m,M .  Thus  with  a  constant  magnetic 
field  and  for  the  same  gas,  the  product  of  the  pressure  and  the 
velocity  observed  must  be  a  constant.  A  new  series  of  measure¬ 
ments  has  been  made  on  a  number  of  carefully  purified  gases. 
The  molecular  diameters  obtained  by  this  method  show  a  close 
agreement  in  value  with  those  deduced  from  viscosity  measure¬ 
ments.  Contrary  to  the  general  opinion,  the  observed  velocity 
of  rotation  is  not  inversely  proportional  to  the  density  of  the  gas, 
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but  to  the  product  of  the  square  of  the  molecular  diameter  and 
the  density.  W.  G. 

Atomic  Weights  and  Frequencies.  A.  Reychler  {Bull.  Soc . 
ckim.  Belg.}  1922,  31,  67 — 72). — Warrington’s  formula  for  calculat¬ 
ing  atomic  weights  (A.,  1915,  ii,  160)  gives  too  low  a  value  for 
elements  of  the  two  short  series.  The  author’s  formula,  A—2N-\- 
0*007 N2,  gives  better  values,  but  is  not  applicable  to  hydrogen  and 
is  not  very  satisfactory  for  elements  of  the  first  short  series. 
Attention  is  directed  to  the  relation  of  this  formula  to  the  equation 
v=y  (iV' — c)2,  which  expresses  frequency  of  radiation  of  an  element 
when  used  as  an  anticathode.  H.  J.  E. 


Qualities  of  Valency.  R.  M.  Caven  ( Nature ,  1921,  108,  210 — 
211).— Polemical.  Langmuir’s  {ibid.,  1921,  108,  101)  view  that 
the  sodium  and  chlorine  atoms  in  sodium  chloride  are  not  united 
by  a  chemical  bond  is  attacked,  and  criticism  offered  regarding 
the  postulation  of  co  valency  and  electro  valency  in  certain  cases. 

A.  A.  E. 


A  Theoretical  Derivation  of  the  Principle  of  Induced 
Alternate  Polarities.  Arthur  Lapworth  (T.,  1922,  121,  416 — 
427). 

An  Explanation  of  the  Property  of  Induced  Polarity  of 
Atoms  and  an  Interpretation  of  the  Theory  of  Partial  Valen¬ 
cies  on  an  Electronic  Basis.  William  Ogilvy  Kermack  and 
Robert  Robinson  (T.,  1922,  121,  427 — 440). 

Friend’s  Theory  of  Valency.  J.  D.  Main  Smith  {Chem. 
News ,  1922,  124,  84 — 86). — Friend’s  theory  of  valency  as  extended 
in  a  recent  paper  (T.,  1921,  119,  1040)  is  subjected  to  a  detailed 
criticism.  In  particular,  the  direct  translation  of  Thomson’s 
physical  conception  of  “  ionised  ”  and  “  non-ionised  ”  valency 
into  chemical  terms  is  criticised,  on  the  ground  that  residual 
valency  may  partake  of  the  properties  of  both.  Friend’s  criticisms 
of  some  aspects  of  Werner’s  theory  are  discussed.  E.  H.  R. 

Space-filling  and  the  Equation  of  Condition.  J.  J.  van 

Laar  {Z.  anorg.  Chem.,  1921,  120,  203 — 208). — A  theoretical 
discussion  of  the  theory  of  space-filling  numbers  in  relation  to 
van  der  Waals’s  equation.  E.  H.  R. 
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Inorganic  Chemistry. 


Active  Modifications  of  Hydrogen  and  Nitrogen  produced 
by  a-Rays.  F.  H.  Newman  (PM.  Mag.,  1922,  [vi],  43,  455 — 
462). — The  a-rays  from  polonium  were  allowed  to  act  on  nitrogen 
at  different  pressures  in  the  presence  of  sodium,  potassium,  sulphur, 
phosphorus,  iodine,  magnesium,  arsenic,  mercury,  and  an  alloy 
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of  sodium  and  potassium.  Some  gas  was  absorbed.  Similar 
experiments  with  hydrogen  gave  absorptions  with  sulphur, 
phosphorus,  and  iodine.  The  absorption  was  shown  to  be  due, 
at  least  in  some  cases,  to  the  formation  of  nitrides  and  hydrides. 
The  chemical  activity  of  the  gases  is  due  to  active  modifications, 
probably  consisting  of  neutral  atoms  and  triatomic  molecules, 
and  not  to  ions.  The  a-rays  are  the  only  ones  effective  in  the 
rays  from  radioactive  substances.  J.  R.  P. 

Constitution  of  Hydrogen  Peroxides.  B.  Oddo  and  R. 
Binaghi  ( Gazzetta ,  1921,  51,  ii,  343 — 348). — See  this  vol.,  i,  314. 

Separation  of  the  Isotopes  of  Chlorine.  J.  N.  Bronsted 
and  G.  Hevesy  (Nature,  1921,  107,  619). — When  a  strong  aqueous 
solution  of  hydrogen  chloride  is  cooled  to  —50°  and  evaporated 
in  a  high  vacuum,  the  mixture  of  water  and  hydrogen  chloride 
being  condensed  on  a  surface  cooled  with  liquid  air,  the  condensed 
portion  of  the  acid  is  found  to  be  richer,  and  the  remaining  portion 
poorer,  as  regards  the  lighter  constituent  of  chlorine,  than  ordinary 
hydrogen  chloride.  After  repeated  separations,  the  two  portions 
were  converted  into  sodium  chloride,  of  which  saturated  aqueous 
solutions  at  20°  had  d  1*20222  and  1*20235,  respectively,  corre¬ 
sponding  with  a  difference  of  0*024  unit  in  the  atomic  weights 
of  the  chlorine  isotopes,  if  it  is  assumed  that  the  latter  have  equal 
atomic  volumes.  Equal  quantities  of  the  isotopic  sodium  chlorides 
were  also  treated  with  a  slight  excess  of  silver  nitrate  solution, 
and  the  excess  of  silver  salt  accurately  estimated.  The  results 
indicated  a  difference  in  the  atomic  weight  of  0*021  unit. 

A.  A.  E. 

The  Separation  of  Chlorine  into  Isotopes.  William  D. 
Harkins  ( Nature ,  1921,  108,  209;  cf.  Harkins  and  Broeker,  ibid., 
1920,  105,  230).— See  Harkins  and  Hayes,  this  vol.,  ii,  140. 

A.  A.  E. 

Attempt  to  Separate  the  Isotopes  of  Chlorine.  H.  Hartley, 
A.  0.  Ponder,  E.  J.  Bowen,  and  T.  R.  Merton  (Phil.  Mag.,  1922, 
[vi],  43,  430 — 435). — According  to  Aston,  ordinary  chlorine  con¬ 
sists  essentially  of  a  mixture  of  three  parts  of  Cl35  and  one  part 
of  Cl37,  and  the  molecules  should  be  present  in  the  proportions 
C135C135  :  C135C137  :  C137C137=9  :  6  :  1.  If  light  which  has  passed 
through  a  column  of  such  chlorine  enters  a  mixture  of  chlorine 
and  hydrogen,  the  initial  reaction  should  use  up  the  three  types 
of  molecules  in  the  proportions  1  :  109  :  1024,  and  the  hydrogen 
chloride  formed  should  be  almost  entirely  HC137.  The  gas,  after 
exposure,  was  treated  with  mercury  to  remove  unchanged  chlorine 
and  the  hydrogen  chloride,  absorbed  in  water,  was  converted  into 
sodium  chloride.  The  equivalent  of  the  latter,  determined  by 
conversion  to  silver  chloride,  showed  that  no  separation  had 
occurred  within  the  limits  of  experimental  error.  The  circum¬ 
stances  which  would  prevent  a  separation  of  isotopes  in  the  experi¬ 
ment  are  discussed.  J.  R.  P. 
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The  Atomic  Weight  of  the  Chlorine  in  an  Ancient  Mineral, 
Apatite,  from  Balme.  (Mlle)  Ellen  Gleditsch  and  B.  Sam- 
dahl  (Compt.  rend.,  1922,  174,  746 — 748). — The  chlorine  in  a 
sample  of  apatite  from  Balme  (cf.  Curie,  A.,  1921,  ii,  396)  was 
converted  into  sodium  chloride  which  was  carefully  purified  without 
possible  contamination  by  chlorine  from  other  sources.  Atomic 
weight  determinations  gave  the  value  for  chlorine  as  35 '49  and 
35*45.  Thus  taking  into  consideration  the  age  and  origin  of  the 
mineral,  it  may  be  concluded  that  the  chlorine  at  the  time  of  the 
formation  of  the  minerals  of  the  primary  magma  contained  the 
two  isotopes  in  the  same  proportion  as  it  does  to-day  or  that  the 
two  isotopes  were  then  formed  in  constant  proportions.  W.  G. 

The  Reaction  between  Iodine  and  Sulphurous  Acid. 

Robert  Milroy  Macaulay  (T.,  1922,  121,  552 — 556). 

Strength  of  Hypoiodous  Acid.  Adolf  Furth  ( Z .  Elektro- 
chem .,  1922,  28,  57 — 58). — Making  use  of  the  constants 

tr]tHIO][H#]/[I2]-3xlO-13  (Bray,  Abegg’s  Handb .,  4,  2,  456)  and 
[I2][I']/[I3']=  1’3  X  10~3  (Jakowkin,  A.,  1899,  ii,  593)  and  a  series 
of  determinations  of  the  concentration  of  I3  ions  in  a  sulphuric 
acid  solution  of  various  concentrations  of  iodine  in  0*1  A -potassium 
iodide  by  a  colorimetric  method,  the  author  has  calculated  the 
dissociation  constant  of  hypoiodous  acid.  The  values  found  lie 
between  1*8  xlO-11  and  4*4  xlO-11,  which  are  in  good  agreement 
with  a  value  4*8  x  10“u  calculated  from  experiments  of  Deventer 
(Chem.  WeeJcblad,  1905,  2,  135).  This  value  shows  that  hypoiodous 
acid  is  about  a  thousand  times  weaker  than  hypochlorous  acid. 

J.  F.  S. 

Preparation  and  Properties  of  the  Persulphides  of  Hydro¬ 
gen.  James  H.  Walton  and  Llewellyn  B.  Parsons  (J.  Amer. 
Chem.  Soc .,  1921,  43,  2539 — 2548). — The  preparation  and  pro¬ 
perties  of  hydrogen  disulphide  and  hydrogen  trisulphide  are  de¬ 
scribed.  The  two  compounds  are  prepared  together  by  the  action 
of  hydrochloric  acid  on  sodium  polysulphide.  Other  acids  decom¬ 
posed  the  polysulphide  completely  into  hydrogen  sulphide  and 
sulphur.  Two  kilos,  of  crystallised  sodium  sulphide  and  300 
grams  of  flowers  of  sulphur  are  placed  in  a  3 -litre  round- bottomed 
flask  and  mixed,  800  c.c.  of  water  are  added,  and  the  flask  is  closed 
with  a  Bunsen  valve.  After  all  the  sodium  sulphide  has  dissolved, 
the  flask  is  heated  on  a  water-bath  for  three  to  four  hours  with 
occasional  shaking,  when  the  whole  of  the  sulphur  dissolves  and 
a  clear  solution  of  polysulphide  is  obtained.  The  polysulphide 
solution  is  run  into  hydrochloric  acid  (d  I*  19)  which  is  cooled 
to  —4°  to  —10°.  The  addition  is  made  under  the  surface  of  the  acid 
at  the  rate  of  3  litres  an  hour,  the  solution  being  rapidly  stirred. 
After  a  quantity  of  polysulphide  has  been  added,  a  brown  scum 
rises  to  the  surface  and  decomposes  with  evolution  of  hydrogen 
sulphide.  At  this  point,  the  addition  is  stopped  and  the  emulsion 
allowed  to  settle  when  a  crude  oil  separates.  The  oil  is  a  mixture 
of  the  two  sulphides  and  about  400 — 500  c.c.  are  obtained  from 
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2  kilos,  of  polysulphide.  The  oil  is  separated  and  dried  with 
phosphoric  oxide.  The  dried  mixture  is  distilled  in  a  quartz  glass 
apparatus  fitted  with  two  receivers  in  series.  The  first  is  cooled 
by  cold  water  and  the  second  by  ice  and  salt.  The  distillation 
is  carried  out  at  20 — 25  mm.  pressure  and  the  flask  heated  in  a 
glycerol  bath  at  120°.  From  two  volumes  of  the  freshly  prepared 
mixture  2/3  volume  of  hydrogen  trisulphide  is  obtained  in  the 
first  receiver  and  1  /3  volume  of  hydrogen  disulphide  in  the  second 
receiver,  whilst  a  residue  of  sulphur  dissolved  in  the  trisulphide 
remains  in  the  distilling  flask.  It  is  essential  that  quartz  apparatus 
is  used  in  the  distillation,  because  the  alkali  in  glass  decomposes 
both  sulphides  very  rapidly. 

The  analysis  of  the  persulphides  is  effected  as  follows.  A  weighed 
quantity  (2 — 3  grams)  is  placed  in  a  tared  quartz  test-tube  (75  mm.), 
corked,  and  weighed.  The  tube  is  almost  filled  with  carbon 
disulphide  and  the  contents  are  poured  into  a  tared  quartz  dish 
(75  mm.  diam.),  and  the  tube  washed  with  carbon  disulphide. 
About  20 — 30  c.c.  of  carbon  disulphide  are  sufficient.  About 
10  c.c.  of  pure  acetone  are  added  to  the  solution,  and  the  dish  is 
covered  by  a  watch-glass.  After  the  evolution  of  hydrogen  sulphide 
has  ceased,  the  cover-glass  is  rinsed  with  carbon  disulphide  and 
the  contents  of  the  dish  are  allowed  to  evaporate  spontaneously 
and  the  residue  of  rhombic  sulphur  crystals  is  dried  at  90°  and 
weighed.  This  method  is  rapid  and  accurate. 

Hydrogen  trisulphide,  H2S3,  is  a  mobile,  yellow,  oily  liquid 
with  an  odour  similar  to  that  of  camphor  and  sulphur  mono¬ 
chloride.  Its  vapours  have  an  irritating  action  on  the  eyes  and 
nose.  On  cooling  strongly,  the  yellow  colour  is  lost  and  at  the 
temperature  obtained  with  solid  carbon  dioxide  and  ether  it  is 
quite  colourless.  It  is  soluble  in  benzene,  toluene,  chloroform, 
carbon  disulphide,  ether,  and  heptane,  and  is  catalytically  decom¬ 
posed  by  alcohols,  ketones,  nitrobenzene,  aniline,  and  pyridine. 
Hydrogen  trisulphide  behaves  like  glass  on  cooling,  becoming 
more  and  more  viscous  as  the  temperature  is  reduced  to  — 75°, 
but  on  warming  again  there  is  a  short  delay  in  the  rise  of  tempera¬ 
ture  at  —52°  to  —53°.  It  may  be  distilled  in  a  vacuum,  but  at 
atmospheric  pressure  it  foams,  evolves  hydrogen  sulphide,  and 
leaves  a  gummy  residue  of  sulphur  in  the  mixed  sulphides. 

Hydrogen  disulphide,  H2S2,  has  not  been  obtained  quite  free 
from  trisulphide,  the  amount  of  impurity  is  not  large  and  is  repre¬ 
sented  by  a  deficiency  of  1 — 2%  of  hydrogen  sulphide  on  decomposi¬ 
tion.  It  is  a  colourless,  mobile  oil  with  a  much  more  severe  and 
irritating  odour  than  the  trisulphide,  causing  tears  and  a  smarting 
sensation  in  the  nostrils.  It  is  soluble  in  the  same  solvents  as 
the  trisulphide,  but  is  much  more  sensitive  to  impurities.  Acetone 
catalyses  the  decomposition  very  violently,  so  that  great  care  is 
required  in  the  analysis.  It  boils  at  74*5°  and  melts  between 
—88°  and  —90°,  but  shows  no  sharp  point  of  solidification. 
Hydrogen  trisulphide  has  the  same  action  on  solutions  of  copper 
oleate,  ferric  chloride,  stannic  iodide,  silver  nitrate,  and  mercuric 
bromide  in  ether  as  hydrogen  sulphide.  Silver  oxide,  cupric 
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oxide,  lead  dioxide,  and  mercuric  oxide  decompose  hydrogen 
trisulphide  so  violently  and  with  such  development  of  heat  that  it 
is  ignited ;  lead  oxide,  stannic  oxide,  and  magnetite  decompose 
it  violently,  whilst  arsenious,  arsenic,  ferric,  and  zinc  oxides,  barium 
dioxide,  and  manganese  dioxide  bring  about  only  a  slow  decom¬ 
position.  Potassium  permanganate  and  potassium  dichromate 
decompose  it  violently.  Most  metallic  salts  decompose  the  tri¬ 
sulphide,  but  massive  metals  have  a  very  slow  action.  It  dissolves 
readily  in  liquid  hydrogen  sulphide  and  one  molecule  of  the 
trisulphide  dissolves  eight  atoms  of  sulphur.  J.  F.  S. 

Influence  of  Freezing*  on  Colloidal  Selenium.  III.  A. 

Gutbier  and  R.  Emslander  (Kolloid  Z.,  1922,  30,  97 — 110;  cf. 
A,,  1921,  ii,  693;  this  vol.,  ii,  142). — Further  experiments  on  the 
effect  of  freezing  on  selenium  sols  are  described.  It  is  shown  that 
selenium  sols  prepared  by  means  of  hydrazine  hydrate  are  stable 
toward  freezing  when  of  suitable  concentration,  even  in  the  presence 
of  large  concentrations  of  selenious  acid.  The  stability  of  such 
sols  is  dependent  on  the  temperature  of  formation  to  a  marked 
extent.  A  particularly  stable  system  is  formed  when  a  0*002 M 
solution  of  selenium  dioxide  is  reduced  by  a  1  :  2000  solution  of 
hydrazine  hydrate  at  60°,  ten  parts  of  selenium  dioxide  solution 
being  reduced  by  one  part  of  hydrazine  hydrate.  The  coagulation 
of  selenium  sols  is  greatly  accelerated  by  freezing.  Selenium  sols 
may  be  prepared  by  the  solution  of  selenium  in  hydrazine  hydrate 
at  ordinary  temperature  and  pouring  this  molecular  disperse 
system  into  a  large  volume  of  water.  With  this  system,  it  is 
shown  that  the  stability  of  colloidal  selenium  depends  mainly  on 
the  degree  of  dispersion.  It  is  also  shown  that  an  optimum  con¬ 
centration  of  electrolyte  is  necessary  for  the  stability  of  selenium 
hydrosols.  In  the  absence  of  electrolytes,  this  system  is  quite 
unstable  toward  freezing.  The  protective  action  of  the  sodium 
salts  of  protalbic  and  lysalbic  acids  on  selenium  sols  consists  in  a 
retardation  of  the  spontaneous  coagulation  of  the  suspensoid. 

J.  F.  S. 

Hydrates  of  Selenium  Dioxide.  Wilhelm  Manchot  and 
Karl  Ortner  (Z.  anorg.  CJtem .,  1922,  120,  300 — 309). — Crystal¬ 
lisation  of  solutions  of  selenium  dioxide  did  not  give  trustworthy 
results,  because  the  crystals  obtained  were  very  hygroscopic  and 
could  not  be  dried  in  a  desiccator  without  undergoing  decom¬ 
position.  The  freezing  curve  of  hydrated  selenium  dioxide  showed 
only  one  eutectic  point  at  — 23° ;  the  eutectic  mixture  containing 
57%  Se02,  and  consisting  of  ice  and  the  hydrate  Se02,H20.  A 
maximum  was  found  on  the  solubility  curve  corresponding  with 
a  composition  of  86*07%  Se02,  that  is,  Se02,H20.  The  vapour 
pressure  curve  indicated  that  Se02,H20  was  the  only  hydrate 
present.  Molecular  weight  was  found  by  the  freezing-point 
method.  The  degree  of  dissociation  was  found  to  be  approxim¬ 
ately  the  same  as  for  tartaric  acid.  No  evidence  could  be  obtained 
of  the  existence  of  the  associated  selenious  acid  (H2Se03)2  in  a 

10*— 2 


ii.  284 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


freshly  prepared  solution  as  claimed  by  Rosenheim  and  Krause 
(this  vol.,  ii,  47).  W.  T. 

The  Elimination  of  the  Heat  of  Reaction  in  the  Synthesis 
of  Ammonia  by  High  Pressures.  Georges  Claude  (Compt. 
rend.,  1922,  174,  681- — 683). — The  device  adopted  to  remove  the 
heat  of  reaction  consists  in  having  the  catalyst  in  a  thin-walled 
inner  tube  and  allowing  the  oncoming  cold  gases  to  circulate 
through  the  annular  space.  The  inner  tube  is  so  constructed  that 
the  amount  of  heat  removed  at  any  one  point  is  just  equal  to  the 
heat  generated  at  that  point.  This  is  effected  by  varying  the  thick¬ 
ness  of  the  inner  tube  along  its  length.  With  this  new  arrange¬ 
ment  it  is  claimed  that  the  life  of  the  reaction  tube  is  considerably 
increased  and  the  catalyst  can  very  easily  be  replaced  when 
necessary.  W.  G. 

The  Role  of  Gaseous  Impurities  in  the  Catalytic  Oxidation 
of  Ammonia.  Influence  of  Hydrogen  Phosphide.  E.  Decar- 
riere  (Compt.  rend.,  1922,  174,  460 — 461;  cf.  A.,  1921,  ii,  503, 
546). — Hydrogen  phosphide  when  present  in  the  ammonia-air 
mixture  as  the  sole  gaseous  impurity  and  only  to  the  extent  of 
0*00002%  exercises  a  harmful  effect  and  reduces  the  oxidation 
by  nearly  30%.  If  the  gas  is  present  to  the  extent  of  0*02%,  the 
yield  falls  from  93*8%  to  3*9%.  In  every  case,  however,  the 
activity  of  the  catalyst  is  regenerated  when  the  impurity  is  removed, 
the  regeneration  being  slower  the  greater  the  percentage  of  the 
impurity  previously  present.  In  some  cases,  however,  industrial 
catalysts  of  the  type  of  those  of  Ostwald  may  be  destroyed  by  the 
momentary  presence  of  traces  of  hydrogen  phosphide  in  certain 
favourable  circumstances.  W.  G. 

The  Role  of  Gaseous  Impurities  in  the  Catalytic  Oxidation 
of  Ammonia  Gas.  Eugene  Decarriere  (Compt.  rend.,  1922, 
174,  756 — -758;  cf.  preceding  abstract). — It  has  previously  been 
shown  that  hydrogen  sulphide  is  capable  of  partly  neutralising 
the  injurious  influence  of  acetylene  in  the  catalytic  oxidation  of 
ammonia  in  the  presence  of  finely  divided  platinum.  It  is  now 
shown  that  it  can  also  partly  neutralise  the  injurious  influence  of 
hydrogen  phosphide.  This  beneficial  effect  is  not  due  to  the  dis¬ 
sociation  of  the  sulphide  with  the  consequent  liberation  of  hydro¬ 
gen,  since  hydrogen  itself  is  incapable  of  neutralising  the  effect  of 
the  phosphide.  W.  G. 

Nitrous  Anhydride.  F.  Foerster  (Ber.,  1922,  55,  [B],  490 — 
491). — In  a  recent  communication  (A.,  1921,  i,  778)  Wieland  has 
shown  that  nitrous  fumes  behave  in  many  respects  as  if  consti¬ 
tuted  entirely  as  nitrous  anhydride,  N203,  and  has  assumed  that, 
in  spite  of  density  determinations,  a  small  proportion  of  this  sub¬ 
stance  must  be  present  in  equilibrium  with  the  mixture  of  nitric 
oxide  and  nitrogen  peroxide.  The  experimental  evidence  on  this 
point  has  been  provided  by  Le  Blanc  (Z.  Elelctrochem.,  1906,  12, 
544)  and  the  author  (A.,  1910,  ii,  1059).  H.  W. 
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Magneto-chemical  Investigation  of  the  Constitutions  in 
Mineral  Chemistry.  The  Acids  of  Phosphorus.  Paul  Pascal 
(Compt.  rend.,  1922,  174,  457 — 460).— The  method  of  magnetic 
analysis  previously  applied  to  the  compounds  of  sulphur  (A., 

1921,  ii,  692)  has  now  been  applied  to  compounds  of  phosphorus. 

The  molecular  susceptibilities  of  a  number  of  phosphorus  com¬ 
pounds  are  given.  In  all  its  incompletely  saturated  derivatives 
the  diamagnetism  of  phosphorus  or  its  oxy-groups  is  greatly 
weakened,  and  phosphorus  and  its  oxy-radicles  possess  a  constant 
magnetic  individuality.  In  its  saturated  derivatives,  phosphorus 
has  a  different  but  constant  magnetic  susceptibility.  The  results 
accord  perfectly  with  the  rational  formulae  PO(OH)3,  and  RPO(OH)2 
for  the  phosphoric  and  phosphinic  acids.  W.  G. 

The  Use  as  a  Drying  Agent  of  Phosphoric  Oxide  Treated 
with  Ozone.  John  Job  Manley  (T.,  1922,  121,  331 — 337). 

Atomic  Weight  of  Boron.  G.  P.  Baxter  and  A.  F.  Scott 
(Science,  1921,  54,  524 — 525). — Boron  was  obtained  by  reduction 
of  boric  oxide  with  excess  of  magnesium,  and  extraction  with 
either  hydrochloric  or  hydrobromic  acid.  It  was  then  converted 
into  the  haloid  by  passing  over  it  at  700°  either  dry  chlorine  or 
helium  saturated  with  bromine  nearly  at  the  boiling  point  of  the 
latter.  The  excess  of  halogen  having  been  removed,  the  haloids 
were  repeatedly  distilled  with  the  use  of  Hempel  fractionating 
columns  in  sealed,  all-glass  vessels,  with  the  exclusion  of  air. 
Analysis  was  effected  by  comparison  with  silver  in  the  usual  way, 
and  by  each  method  gave  a  result  of  10*83dz0*01.  This  indicates 
the  proportion  of  the  heavier  isotope  to  be  about  five  times  that 
of  the  lighter,  a  result  which  is  more  in  accord  with  the  observations 
of  Aston  (A.,  1920,  ii,  718)  than  the  previous  determination  (10*900) 
by  Smith  and  van  Haagen  (A.,  1920,  ii,  247).  A.  A.  E. 

Researches  on  the  Chemistry  of  Coal.  II.  The  Resinic 
Constituents  and  Coking  Propensities  of  Coals.  W.  A.  Bone, 
A.  R.  Pearson,  E.  Sinkinson,  and  W.  E.  Stockings  (Proc.  Roy.  Soc., 

1922,  [A],  100,  582—598;  cf.  ibid.,  1917,  [A],  96,  119).— Strongly 
coking  bituminous  coals  may  be  extracted  for  prolonged  periods 
by  organic  resin  solvents  without  impairing  their  coking  pro¬ 
pensities.  It  is  shown  that  the  pyridine-chloroform  method  of 
extracting  coals  does  not,  as  stated  by  Clark  and  Wheeler  (T., 
1913,  103,  1706),  effect  a  complete,  or  nearly  complete,  separation 
between  the  resinous  constituents  and  the  degradation  products 
of  the  celluloses  of  which  coal  is  conglomerated ;  but  that,  on  the 
contrary,  it  yields  an  admixture  of  resins  with  a  predominance  of 
non-resinous  substances,  which  latter  are  chiefly  of  cellulosic  origin, 
and  have  been  provisionally  designated  “  humic  ”  substances  in 
the  present  paper.  It  is  shown  that  resins  may  be  extracted  and 
isolated  in  a  pure  condition  from  such  coals  by  treatment  with 
pyridine  and  amyl  alcohol,  in  equal  proportions,  in  an  atmosphere 
of  nitrogen,  followed  by  successive  treatments  with  ethyl  ether 
and  light  petroleum.  These  resins  do  not  normally  much  exceed 
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1%  of  the  coal  substance,  and,  although  they  may  be  a  contributory, 
are  not  usually  the  chief  cause  of  the  coking  propensities  of  coals. 
A  series  of  non-resinous  substances,  amounting  in  many  cases  to 
as  much  as  4%,  may  be  extracted  from  strong  coking  coals  by  a 
special  pyridine  or  pyridine-amyl  alcohol  treatment.  These  sub¬ 
stances  for  the  most  part  are  insoluble  in  ether  but  soluble  in 
chloroform.  On  heating  these  substances  out  of  contact  with 
air,  a  strong  exothermic  reaction  takes  place  between  275°  and 
375°  which  is  accompanied  by  the  elimination  of  water.  This 
reaction  is  reminiscent  of  the  behaviour  of  cellulose  and  shows 
these  substances  to  be  chiefly  cellulosic  in  type  and  origin.  •  The 
coking  propensities  of  coals  are  principally  due  to  the  presence,  or 
the  formation  in  them  by  heat,  of  such  non-resinous  substances  of 
cellulosic  origin,  the  fusion  temperatures  of  which  are  below  those 
at  which  they  undergo  rapid  decomposition.  The  still  more  com¬ 
plex  substances,  also  of  cellulosic  origin,  which  constitute  the  main 
portion  of  the  coal  substance,  but  which  decompose  without  fusion, 
have  little  or  no  direct  influence  on  its  coking  propensities. 

J.  F.  S. 

Modifications  of  Silicon.  Solubility  of  Silicon  in  Hydro¬ 
fluoric  Acid,  Wilhelm  Manchot  and  Herbert  Funk  ( Z . 
anorg.  Chem.,  1922,  120,  277 — 299). — Specimens  of  silicon  obtained 
from  an  aluminium  regulus  have  been  examined  and  the  influences 
of  (1)  temperature  of  the  fusion,  (2)  concentration  of  silicon,  and 
(3)  rate  of  cooling  investigated.  The  temperature  of  the  fused 
mass  was  varied  from  900°  to  1650°  and  was  found  to  have  but 
little  effect.  The  concentration  of  silicon  could  be  varied  from 
0-25  to  10%  without  much  effect,  but  a  higher  concentration 
(>10%)  favoured  the  formation  of  crystals.  Rapid  cooling  of 
the  regulus  gave  a  greyish -black,  amorphous  (no  crystalline  form 
could  be  detected  at  960  magnification)  silicon  (d  2-23)  which 
reacted  briskly  with  hydrofluoric  acid  with  evolution  of  hydrogen 
leaving  a  brown,  amorphous  residue  (d  2*20)  apparently  insoluble  in 
hydrofluoric  acid.  This  brown  variety  was  found  to  be  very 
active — reacting  violently  with  fuming  nitric  acid,  sodium  hydr¬ 
oxide,  chlorine,  and  bromine  at  ordinary  temperatures.  This 
reactivity  was  found  to  be  due  to  adsorbed  hydrogen;  after  re¬ 
moving  the  hydrogen  it  reacted  with  hydrofluoric  acid  and  behaved 
in  the  same  way  as  the  greyish-black,  amorphous  form.  On 
cooling  the  regulus  slowly,  crystalline  silicon  was  obtained  (d  2*30) ; 
this  form  reacted  but  slowly  with  hydrofluoric  acid.  The  aluminium 
could  be  replaced  by  a  silver  regulus.  Silicon  of  99%  solubility  in 
hydrofluoric  acid  as  claimed  by  Moissan  and  Siemens  (A.,  1904, 
ii,  560)  could  not  be  prepared.  Silicon  in  the  mixture  (silicon  and 
silica)  was  estimated  by  the  volume  of  hydrogen  liberated  from 
potassium  hydroxide  solution.  Silicon  completely  resistant  towards 
hydrofluoric  acid  could  not  be  prepared.  Ordinary  silicon  heated  at 
2000°  and  suddenly  cooled  behaves  in  the  same  way  as  when  slowly 
cooled.  This  leads  the  author  to  believe  that  the  various  forms 
obtained  from  the  reguli  are  not  alio  tropic  modifications.  The 
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sudden  cooling  of  the  solution  and  solidification  of  the  metal  solvent 
gives  extremely  fine  particles  (d=l/x);  the  reactivity  is  ascribed  to 
this  fineness  and  not  to  a  new  form.  Such  a  degree  of  fineness 
could  not  be  obtained  mechanically.  W.  T. 

Formation  of  Potassium  Perchlorate  from  *  Potassium 
Chlorate.  Victor  Lenher,  Hosmer  W.  Stone,  and  Helen  H. 
Skinner  (J.  Amer.  Chem.  Soc .,  1922,  44,  143 — 144). — The  formation 
of  potassium  perchlorate  from  potassium  chlorate  by  the  action  of 
acids  has  been  investigated.  On  treating  potassium  chlorate  with 
sulphuric  acid,  taking  care  to  add  the  acid  slowly  and  keeping  the 
mixture  cold  until  the  yellow  colour  has  disappeared,  a  yield  of  11% 
of  perchlorate  is  obtained.  Evaporation  to  dryness  of  chlorate  with 
nitric  acid  of  various  concentrations  on  a  steam -bath  gives  a  yield 
of  30%  of  perchlorate;  fuming  nitric  acid  yields  no  perchlorate 
under  the  same  conditions.  A  15%  yield  of  perchlorate  is  obtained 
when  potassium  chlorate  is  boiled  with  85%  phosphoric  acid. 
Potassium  chlorate  and  chromium  trioxide  boiled  with  just  sufficient 
water  to  maintain  a  solution  give  11%  of  perchlorate.  Chloric  acid 
gives  no  perchlorate  with  potassium  perchlorate.  The  following 
acids  have  no  action  of  potassium  chlorate  even  at  the  boiling 
point :  saturated  oxalic  acid  solution,  25%  tartaric  acid,  acetic 
acid  both  glacial  and  dilute,  50%  chloroacetic  acid,  25%  lactic 
acid,  50%  arsenic  acid,  20%  permanganic  and  persulphuric  acid. 
Formic,  trichloroacetic,  hydrofluoric,  and  hydrochloric  acids 
decompose  potassium  chlorate  without  producing  perchlorate. 

J.  F.  S. 

Preparation  and  Constitution  of  a  Double  Potassium 
Ammonium  Orthophosphate.  R.  M.  Corelli  ( Gazzetta ,  1921, 
51,  ii,  380 — 385). — Attempts  to  prepare  a  salt  analogous  to  sodium 
ammonium  hydrogen  orthophosphate  by  the  interaction  of  di¬ 
potassium  hydrogen  phosphate  and  ammonium  chloride  or  phosphate 
result  in  the  elimination  of  ammonia  and  formation  of  potassium 
dihydrogen  phosphate.  This  extreme  instability  indicates  the 
compound  formed  to  be  a  tertiary  phosphate,  and  potassium  di- 
ammonium  phosphate ,  K(NH4)2P04,4H20,  may  be  obtained  by 
passing  ammonia  into  aqueous  potassium  dihydrogen  phosphate 
solution  cooled  in  ice  and  salt,  filtering  the  solution  quickly  in  an 
atmosphere  of  ammonia  and  pressing  the  crystals  between  filter- 
paper.  The  compound  deliquesces  and  loses  ammonia  in  the  air, 
but  may  be  preserved  in  sealed  tubes.  T.  H.  P. 

Crystal  Structures  of  Potassium  and  Ammonium  Stanni- 
chlorides.  Roscoe  G.  Dickinson  (J.  Amer.  Chem.  Soc.,  1922, 
44,  276 — 288). — The  crystal  structures  of  potassium  and  ammonium 
stannichlorides  have  been  determined  from  measurements  of  the 
X-ray  reflection  spectra  and  from  unsymmetrical  Laue  photo¬ 
graphs.  The  structure  is  shown  to  be  similar  for  the  two  salts 
and  of  the  calcium  fluoride  type.  It  has  been  found  possible  to 
carry  out  the  analyses  without  making  any  quantitative  assump¬ 
tion  concerning  “  normal  decline  ”  of  intensity,  and  with  only 
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rough  assumptions  as  to  the  relative  reflecting  powers  of  the  atoms. 
The  results  lead  to  the  conclusion  that  six  equivalent  chlorine 
atoms  are  grouped  about  each  tin  atom ;  and  the  structure  is 
accordingly  regarded  as  built  up  of  SnClg"  ions  and  potassium  or 
ammonium  ions.  The  SnCl6"  ion  occupies  the  positions  filled  by 
calcium  in  fluorspar  and  the  potassium  or  ammonium  ions  occupy 
the  positions  of  the  fluorine.  It  is  shown  that  the  general  structure 
and  cleavage  of  the  crystals  investigated  are  similar  to  those  of 
fluorspar.  The  following  distances  between  the  atoms  are  recorded  : 
potassium  stannichloride,  between  tin  and  chlorine,  2-44  A.U.,  tin 
and  potassium,  4*31  A.U.,  potassium  and  chlorine,  3*52  A.U., 
ammonium  stannichloride,  tin  and  chlorine,  2-46  A.U.,  nitrogen 
and  tin,  4*35  A.U.,  and  nitrogen  and  chlorine,  3*55  A.U.  J.  F.  S. 

Simple  Method  for  the  Preparation  of  Sodium  Hydroxide 
Free  from  Carbon  Dioxide.  Jacob  Cornog  ( J .  Amer.  Chem. 
Soc .,  1921,  43,  2573—2574). — Solutions  of  sodium  hydroxide  free 
from  carbonate  may  be  prepared  as  follows.  Distilled  water  con¬ 
tained  in  an  Erlenmeyer  flask  is  boiled  to  remove  carbon  dioxide, 
after  which,  when  the  water  has  cooled  sufficiently,  a  layer  of  ethyl 
ether  3 — 4  cm.  deep  is  placed  on  the  water.  Pieces  of  metallic 
sodium,  not  exceeding  1  cm.  in  diameter,  are  dropped  into  the 
flask.  They  fall  no  further  than  the  ether,  where  they  remain 
suspended  and  are  slowly  attacked  by  the  water  dissolved  in  the 
ether  and  the  sodium  hydroxide  passes  into  the  water.  After  the 
desired  quantity  of  sodium  has  reacted,  the  larger  portion  of  the 
ether  is  pipetted  off  and  the  last  traces  are  removed  by  boiling 
the  solution.  It  is  shown  that  there  is  no  danger  of  fire  if  the 
depth  of  the  ether  is  great  enough  to  prevent  the  suspended  sodium 
from  being  simultaneously  in  contact  with  the  air  and  water. 
With  the  care  usually  employed  in  working  with  ether  and  by 
keeping  the  ether  layer  from  three  to  four  times  as  thick  as  the 
diameter  of  the  pieces  of  sodium  added,  the  reaction  may  be  per¬ 
formed  easily  and  without  danger.  A  further  advantage  of  using 
ether  is  that  the  oil  adhering  to  the  sodium  is  removed  with  the 
ether.  The  product  gives  no  precipitate  with  solutions  of  barium 
hydroxide.  J.  F.  S. 

Sodium  Hyposulphite.  Frederick  W.  Heyl  and  Frank  E. 
Greer  (Amer.  J.  Pharm.,  1922,  94,  80 — 92). — The  most  satis¬ 
factory  laboratory  method  for  the  production  of  sodium  hypo¬ 
sulphite  is  by  the  action  of  sodium  formaldehydesulphoxylate  on 
sodium  hydrogen  sulphite.  The  former  substance  may  be  prepared 
by  the  method  of  D.R.-P.  256460,  or  more  conveniently  by  the 
reduction  of  commercial  “  hydrosulphite  ”  with  zinc  dust  and  zinc 
oxide  in  presence  of  formaldehyde  solution,  and  recrystallising 
from  water  at  a  temperature  not  exceeding  70°  the  crystals  first 
obtained.  The  purity  of  the  product,  which  approximates  to 
100%,  is  best  determined  by  direct  titration  of  a  hot  solution  with 
standard  solution  of  methylene -blue.  Sodium  formaldehydesulph¬ 
oxylate  is  soluble  in  glycerol  to  the  extent  of  about  74  grams  in 
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100  c.c.  Administered  intravenously,  it  apparently  has  no  toxic 
action  on  white  rats.  It  was  not  found  possible  to  prepare  analytic¬ 
ally  pure  anhydrous  sodium  hyposulphite  even  by  the  method 
from  the  sulphoxylate  indicated  above,  and  salting  out  the  product 
with  strong  brine,  although  a  purity  of  97*7%  is  claimed  in  U.S. 
Pat.  990457.  The  yields  obtained  amounted  to  55—60%  of  the 
theoretical  with  a  purity  of  80 — 85%,  and  neither  by  recrystallisation 
nor  salting  out  from  air-free  aqueous  solutions  in  an  inert  atmo¬ 
sphere  could  the  salt  be  further  purified.  Unlike  the  sulphoxylate, 
sodium  hyposulphite  and  also  its  decomposition  products  are  toxic 
in  doses  of  about  200  mg.  upwards  per  kilo,  of  body  weight. 

G.  F.  M. 

The  Density  of  Caesium  at  the  Absolute  Zero.  W.  Herz 
(Z.  anorg.  Chem .,  1921,  120,  159). — In  a  previous  paper  (A.,  1919, 
ii,  220),  it  was  overlooked  that,  in  calculating  the  density  of  a 
number  of  elements  at  the  absolute  zero,  the  value  arrived  at  for 
caesium,  1*791,  is  lower  than  the  density  at  higher  temperatures. 
The  equation  used  cannot  therefore  be  applicable  to  caesium.  A 
value  harmonising  better  with  that  of  the  other  alkali  metals  is 
obtained  by  taking  the  density  at  27°  as  the  density  at  the  melting 
point  dei  and  applying  the  relation  d0:de=  1*21,  when  the  value 
2*222  is  obtained,  and  the  corresponding  atomic  volume  59*77. 
A  correction  must  be  made  in  a  subsequent  paper  in  which  the 
atomic  volume  at  absolute  zero  is  used  for  calculating  molecular 
volumes  of  csesium  salts  (Lorenz  and  Herz,  A.,  1921,  ii,  536). 

E.  H.  R. 

Highly  Basic  Lithium  Salts  of  Weak  Inorganic  Acids. 

Arthur  Rosenheim  and  Werner  Reglin  (Z.  anorg .  Chem .,  1921, 
120,  103 — 119). — It  has  been  shown  that  some  highly  basic  salts 
of  lithium,  such  as  those  of  antimonic  and  periodic  acids,  have  semi- 
colloidal  properties  (A.,  1918,  ii,  194  and  1919,  ii,  508).  Those 
lithium  salts  which  are  characterised  by  low  solubility  and  negative 
temperature  coefficient  of  solubility  are  generally  those  of  weak 
acids  which  may  be  expected  to  form  polymerised  or  associated 
molecules.  A  number  of  such  lithium  salts,  including  phosphite, 
hypophosphate,  phosphate,  vanadate,  molybdate,  tungstate,  borate, 
and  carbonate,  have  been  examined  with  respect  to  their  state  of 
aggregation. 

Dilithium  hydrogen  phosphite,  Li2HP03,H20,  has  a  negative 
temperature  coefficient  of  solubility  in  water,  which  ranges  from  9*07 
grams  at  0°  to  4*24  grams  at  98°  of  anhydrous  salt  per  100  grams 
of  solution,  the  solid  phase  being  the  monohydrate  throughout.  The 
hydrogen-ion  concentration  at  20°  in  a  normal  solution  is  7*34 . 10-9 
(Ph—8-14).  The  equivalent  conductivity  at  dilutions  from  v=32 
to  ?;=1024  was  measured,  and  also  the  freezing-point  depression. 
The  values  for  the  latter  do  not  indicate  association  in  solution. 

Lithium  hypophosphate,  Li2P03,3*5H20,  does  not  form  a  clear, 
aqueous  solution  and  its  solubility  would  not  be  determined  directly 
with  accuracy.  An  estimate  of  the  solubility  was  made  from  the 
conductivity,  making  use  of  known  data  to  calculate  the  migration 


ii.  290 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


velocities  of  the  ions.  The  value  obtained  for  the  solubility  was 
0*1267  gram  of  Li2P03  per  litre  at  25°,  a  value  much  lower  than 
the  apparent  solubility  determined  directly.  Whether  the  appar¬ 
ently  colloidal  solution  is  really  colloidal  or  a  non-colloidal  suspension 
cannot  be  stated. 

Lithium  phosphate  was  obtained  in  the  form  of  a  dihydrate, 
Li3P04,2H20,  which  at  60°  is  slowly  converted  into  Li3P04,JH20. 
It  also  forms  a  cloudy  solution ;  the  solubility,  determined  by  the 
conductivity  method,  is  0*297  gram  of  Li3P04  per  litre  at  25°. 
Two  compounds  of  lithium  with  vanadic  acid  were  obtained. 
The  first,  4Li20,V205,4H20,  is  precipitated  when  a  solution  of 
vanadium  pentoxide  in  a  large  excess  of  a  saturated  solution  of 
lithium  hydroxide  is  heated.  It  appears  to  have  a  negative  tem¬ 
perature  coefficient  of  solubility,  but  at  low  temperatures  when 
stirred  with  water  it  changes  into  3Li20,V205,18H20  or  Li3V04,9H20, 
transparent,  rhombohedral  needles.  This  appears  to  be  identical 
with  Ditte’s  4Li20,V206,14H20  (A.,  1887,  705).  The  solubility 
coefficient  of  Li3V04,9H20  is  positive,  the  maximum  solubility 
being  6*25  gram  of  Li3V04  per  100  grams  of  solution  at  35-2° ; 
above  this  temperature,  the  monohydrate  is  stable  and  the  tem¬ 
perature  coefficient  is  negative. 

Lithium  molybdenate  was  found  to  have  the  composition 
4Li2Mo04,3H20,  not  5Li2Mo04,2H20  (Wempe,  A.,  1913,  ii,  59). 
Its  solubility  at  25°  is  44*81  grams  of  Li2Mo04  per  100  grams  of 
solution  and  the  temperature  coefficient  is  small  and  negative. 
The  tungstate  has  a  similar  composition,  4Li2W04,3H20,  and  its 
solution  is  rapidly  decomposed  by  atmospheric  carbon  dioxide. 

Lithium  borate,  LiB02,8H20,  has  a  positive  solubility  coefficient 
and  shows  normal  depression  of  freezing  point  in  solution. 

Lithium  carbonate  when  boiled  in  aqueous  solution  loses  carbon 
dioxide,  and  finally  a  solution  is  obtained  containing  LiOH  :  Li2C03= 
1  :  1  (approx.).  It  follows  that  the  solubility  determinations  of 
Bewad  ( J .  Russ.  Phys.  Chem.  Soc 1884, 16,  591)  are  not  trustworthy 
at  higher  temperatures.  E.  H.  R. 

Crystallographic  and  Atomic  Symmetries  of  Ammonium 
Chloride.  Ralph  W.  G.  Wyckoff  (Amer.  J.  Sci .,  1922,  [v],  3, 
177 — 183). — The  symmetry  of  ammonium  chloride  as  indicated 
by  the  development  of  the  external  faces  and  by  etch-figures  on 
the  faces  is  that  of  the  enantiomorphous  hemihedral  class,  whilst 
from  the  X-ray  data,  both  with  the  spectrometer  and  the  powder 
method,  the  internal  structure  is  tetrahedral  cubic  with  one 
chemical  molecule  to  the  unit  cell.  The  latter  is  based  on  the  ratio 
where  n  is  the  order  of  the  reflection  and  m  the  number 
of  molecules  in  the  unit  cell.  Several  more  complex  enantio¬ 
morphous  groupings  with  several  molecules  in  the  unit  cell  are 
considered;  but  from  a  chemical  point  of  view  these  are  highly 
improbable,  since  they  collected  all  the  ammonium  groups  about 
one  point  in  the  unit  and  all  the  chlorine  atoms  about  another 
point.  The  crystallographic  observations  are  therefore  regarded 
as  requiring  revision.  L.  J.  S. 
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Decomposition  and  Stabilisation  of  Ammonium  Nitrate 
in  Presence  of  Oxidisable  Material.  Alexander  Findlay 
and  Cyril  Rosebourne  (J.  Soc .  Chem.  Lnd.,  1922,  41,  58 — 59t). — 
The  stability  of  mixtures  of  ammonium  nitrate  with  small  quantities 
of  woodmeal  and  with  starch  was  investigated  by  heating  the 
mixture  contained  in  a  test-tube,  provided  with  a  capillary  delivery 
tube  leading  below  the  surface  of  mercury  to  a  graduated  gas 
burette.  The  tube  was  exhausted  and  placed  in  a  boiling  water- 
bath.  A  mixture  of  23*75  grams  of  ammonium  nitrate  and  1*25 
grams  of  woodmeal  gave  1*5  c.c.  of  a  mixture  of  carbon  dioxide 
(33*1%)  and  nitrogen  (66*9%)  in  twenty -four  hours,  and  47*1  c.c. 
in  fifty  days.  A  mixture  of  the  same  amount  of  nitrate  and  2  grams 
of  soluble  starch  gave  in  one  day  46*5  c.c.  of  a  gas  having  the  com¬ 
position  C02  27*04%,  N2  72*4%,  and  CO  0*56%.  After  some 
days,  the  rate  of  evolution  slowed  down  considerably,  and  eventually 
the  gas  evolved  appeared  to  consist  of  nitrogen  only.  In  both 
cases,  the  addition  of  0*25  gram  of  carbamide  to  the  mixtures 
proved  a  most  effective  stabiliser,  no  appreciable  evolution  of  gas 
occurring  with  the  woodmeal  mixture  in  a  period  of  thirty-five 
days.  Diphenylamine  and  phenyl  benzyl  ether  also  act  as  stabilisers, 
but  they  are  not  suitable  for  the  purpose,  owing  to  subsidiary 
reactions  occurring  between  these  substances  and  the  ammonium 
nitrate.  G.  F.  M. 

Solubility  of  Silver  Chloride  in  Dilute  Chloride  Solutions 
and  the  Existence  of  Complex  Argentichloride  Ions.  II. 

George  Shannon  Forbes  and  Harriet  Isabelle  Cole  (J.  Amer. 
Chem.  Soc.}  1921,  43,  2492 — 2497  ;  cf.  A.,  1912,  ii,  49). — To  solutions 
of  sodium,  ammonium,  hydrogen,  rubidium,  calcium,  barium, 
strontium,  and  potassium  chloride  of  concentrations  not  greater 
than  0*1  N  a  0*001  Absolution  of  silver  chloride  was  added  at  25° 
until  an  incipient  precipitation  was  observed.  The  total  silver 
then  in  solution  was  invariably  given  by  2  X  10~10/(MCl)+3*4x 
10-5(MCl)+6,  where  2xl0~10  is  the  solubility  product  of  silver 
chloride,  3*4  XlO*"5  a  constant  possibly  connected  with  a  complex 
of  the  type  AgCl2?  and  h  is  apparently  the  constant  sum  of  silver 
chloride  in  precipitate,  in  dispersion,  and  in  dissolved  molecules. 
The  great  difference  between  this  observed  total  and  the  minute 
silver  content  of  filtrates  from  large  precipitates  of  silver  chloride 
is  discussed.  It  is  shown  that  silver  chloride  should  be  most 
insoluble  at  25°  in  0*002 5 N- chloride  solutions.  J.  F.  S. 

Crystal  Structure  of  Silver  Oxide.  Ralph  W.  G.  Wyckoff 
(Amer.  J.  Sci .,  1922,  [v],  3,  184 — 188). — Silver  oxide  (Ag20), 
which  crystallises  as  small,  isotropic  octahedra,  was  examined  by 
the  X-ray  powder  method,  and  the  type  of  cubic  structure  deduced 
is  the  same  as  that  assigned  to  cuprous  oxide.  The  unit  cube, 
containing  two  molecules  of  Ag20,  has  an  edge  of  4*768  A.U. 

L.  J.  S. 

Vapour  Pressure  of  Metallic  Calcium.  Norman  B.  Pilling 
{ Physical  Rev.,  1921,  18,  362 — 368;  cf.  Langmuir,  ibid.,  1913,  2, 
329 ;  1914,  4,  377). — The  vapour  pressure  of  calcium  was  computed 
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with  the  aid  of  Langmuir’s  expression,  which  requires  measure¬ 
ment  of  the  rate  of  evaporation  of  a  certain  weight  of  metal  of 
known  surface  area  at  constant  temperature  and  in  a  vacuum. 
When  the  coefficient  of  reflection,  s,  of  the  calcium  molecules  from 
the  enveloping  walls  is  taken  into  consideration,  the  expression 
becomes  w=  *JM /27rRT . p(l—s),  where  M  is  the  molecular  weight 
of  the  vapour,  assumed  to  be  monatomic,  R  the  gas  constant,  T 
the  absolute  temperature,  p  the  pressure  in  dynes  per  sq.  cm., 
and  m  the  rate  of  evaporation  in  grams  per  sq.  cm.  per  second. 
The  value  of  s  was  determined  by  control  experiments  with  zinc 
and  cadmium,  the  vapour  pressures  of  these  metals  in  the  solid 
state  being  known  (Egerton,  Phil.  Mag.,  1917.  [vi],  33,  33). 
Vapour-pressure  curves  are  given  for  liquid  and  solid  calcium, 
the  vapour  pressure  at  the  melting  point,  805°,  being  2*0  mm. 
and  the  b.  p./760  mm.  being  computed  to  be  1240°.  The  calcium 
employed  contained  1*62%  of  magnesium,  0*009%  of  iron,  and 
1*25%  of  calcium  chloride.  A.  A.  E. 

A  Simple  Process  for  Obtaining  Crystallised  Gypsum. 

L.  Bourgeois  (Bull.  Soc.  chim .,  1922,  [iv],  31,  160 — 161). — Three 
volumes  of  nitric  acid  are  diluted  with  one  volume  of  water  and 
this  solution  is  saturated  at  just  below  its  boiling  point  with  calcium 
sulphate.  The  clear  liquid  is  decanted  off  and  allowed  to  cool. 
After  eight  days,  crystals  of  gypsum  begin  to  appear.  W.  G. 

Some  Compounds  in  the  System  Ca0-P205  and  their 
Relation  to  Basic  Slag.  Th.  Dieckmann  and  Ed.  Houdre- 
mont  (Z.  anorg.  Chem.,  1921,  120,  129 — 149). — A  number  of 
compounds  of  calcium  and  phosphoric  acid  have  been  prepared  and 
examined  with  respect  to  their  physical  properties  and  solubility 
in  citric  acid  with  the  object  of  throwing  some  light  on  the  con¬ 
stituents  of  basic  slag.  The  solubility  of  tricalcium  phosphate, 
Ca3(P04)2,  in  2%  citric  acid  was  found  to  be  affected  by  the 
temperature  to  which  it  was  heated.  Starting  at  94*6%,  it  fell 
to  60%  as  the  temperature  was  raised  to  540°,  and  then  rose  steadily 
to  96*2%  at  the  melting  point.  The  composition  of  the  insoluble 
residue  varied  in  a  similar  manner,  and  at  the  point  of  minimum 
solubility  had  the  composition  of  oxyapatite,  3(Ca3P408),Ca0. 
Further  heating  to  higher  temperatures  appeared  to  reconvert 
this  into  the  normal  phosphate.  The  melting  point  of  tricalcium 
phosphate  is  1670°.  Oxyapatite  was  prepared  from  a  mixture  of 
tricalcium  phosphate  and  calcium  carbonate.  Formation  of  the 
compound  was  complete  at  about  1450°,  and  its  low  solubility 
in  citric  acid,  about  55%,  confirmed  the  opinion  that  this  com¬ 
pound  is  formed  during  the  heating  of  tricalcium  phosphate  alone. 
By  melting  the  oxyapatite  with  the  calculated  quantity  of  insoluble 
pyrophosphate  according  to  the  equation  3(Ca3P208),Ca0+ 
2Ca0P205=4Ca3(P04)2,  a  highly  soluble  tricalcium  phosphate 
was  obtained.  The  melting  point  of  oxyapatite  is  1540°,  d  2*99 ; 
it  crystallises  in  doubly  refracting  needles. 

Tetracalcium  phosphate,  4Ca0,P205,  has  a  high  solubility  in 
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citric  acid,  but  if  heated  for  some  time  at  1000°  the  solubility 
falls  to  about  25%  and  the  insoluble  residue  has  the  composition 
of  oxyapatite.  This  observation  explains  earlier  statements  that 
tetracalcium  phosphate  has  a  low  solubility.  Its  m.  p.  is  1630°. 
It  is  decomposed  by  boiling  water  into  lime  and  oxyapatite. 
Calcium  pyrophosphate  is  practically  insoluble  in  citric  acid ; 
m.  p.  1230°,  d  309.  Calcium  metaphosphate  is  also  insoluble  in 
citric  acid.  The  molten  substance  when  cooled  forms  a  glass 
and  is  difficult  to  crystallise.  The  melting  point  is  between  970° 
and  980°,  d  2*82  (crystals)  and  2*65  (amorphous).  Calcium  silico- 
phosphate,  5Ca0,P205,Si02,  has  the  same  solubility  in  citric  acid 
as  tricalcium  phosphate,  and  is  probably  therefore  a  compound 
of  the  latter  with  the  normal  orthosilicate,  Ca3(P204)2,2Ca0,Si02. 
Its  melting  point  is  1760 — 1780°.  Synthetic  fluor  apatite, 
CaF2,3Ca3(P04)2,  has  a  low  solubility,  about  10%,  in  citric  acid; 
m.  p.  1630—1650°,  d  3*18.  The  above  observations  show  the 
importance  of  adding  sufficient  silica  to  basic  slag  to  neutralise 
any  excess  of  lime  if  a  soluble  phosphate  is  to  be  obtained,  since 
the  silicophosphate,  unlike  tetracalcium  phosphate,  does  not 
decompose  during  slow  cooling  to  form  insoluble  oxyapatite.  [See 
J.  Soc.  Chem.  Ind .,  1922,  April.]  E.  H.  R. 

Calcium  Silicides.  Lothar  Wohler  and  /  F.  Muller  {Z. 
anorg.  Chem.,  1921,  120,  49 — 70). — It  has  been  shown  by  a  number 
of  workers  that,  besides  the  calcium  silicide,  CaSi2,  corresponding 
with  ordinary  calcium  carbide,  a  second  calcium  silicide  exists, 
but  various  formulae  have  been  ascribed  to  it,  for  example, 
Ca3Si2  (Hackspill,  A.,  1908,  ii,  589)  and  CanSi10  (Kolb  and 
Formhals,  A.,  1910,  ii,  35).  It  is  now  shown  that  the  second 
compound  is  calcium  monosilicide,  CaSi  or  Ca2Si2.  The  com¬ 
pound  is  formed  free  from  disilicide  when  a  mixture  of  calcium 
and  silicon  in  atomic  proportions  or  with  excess  of  silicon  up  to 
100%  is  heated  in  a  magnesia  boat  in  an  atmosphere  of  carbon 
dioxide  at  1050°.  After  a  quarter  of  a  minute,  a  violent  reaction 
takes  place  and  the  mass  becomes  incandescent.  It  must  then  be 
cooled  rapidly.  The  mass  breaks  up  readily  into  small,  lustrous, 
metallic  leaflets  and  larger  crystals.  The  density  of  the  substance, 
containing  a  small  proportion  of  uncombined  silicon,  is  2*346.  By 
dilute  acids  it  is  attacked  readily  with  evolution  of  a  spontaneously 
inflammable  silicon  hydride  and  formation  of  hydrated  silica.  It 
is  only  slowly  attacked  by  concentrated  acids,  with  evolution  of 
hydrogen,  and  by  cold  water,  more  readily  by  warm  water  and 
by  dilute  ammonia.  By  contrast,  the  disilicide  dissolves  in  hydro¬ 
chloric  acid  with  formation  of  yellow  silicone  and  without  produc¬ 
tion  of  spontaneously  inflammable  silicon  hydride.  When,  in  the 
preparation  of  the  substance,  so  large  an  excess  of  silicon  is  used 
as  to  prevent  the  necessary  rise  in  temperature  during  the  reaction, 
a  mixture  of  mono-  and  di-silicides  is  formed.  From  this  it  was 
concluded  that  the  monosilicide  is  formed  endothermically  from 
the  disilicide.  This  was  confirmed  by  an  experimental  determina¬ 
tion  of  their  heats  of  combustion  and  calculation  of  their  heats  of 
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formation,  which  were  found  to  be,  for  0a2Si2,  +166*3  cal.  and  for 
CaSi2,  +208*7  cal. 

Pure  calcium  disilicide  can  be  prepared  by  heating  the  mono- 
silicide  at  1000 — 1010°  in  a  current  of  hydrogen.  If  excess  of 
silicon  is  present,  this  reacts  with  the  calcium  hydride  formed  to 
give  a  further  quantity  of  the  disilicide.  The  pure  disilicide  evolves 
only  hydrogen  and  no  silicon  hydride  with  dilute  acid.  The 
disilicide  is  stable  at  least  up  to  1050°,  for  at  this  temperature  the 
monosilicide,  in  absence  of  air,  dissociates  with  development  of  heat 
into  disilicide  and  calcium. 

The  silicon  hydride  formed  by  the  action  of  dilute  acids  on  the 
monosilicide  is  probably  silicoethylene  formed  according  to  the 
equation  Ca:Si:Si:Ca+4HCl=2CaCl2+H2:Si:Si:H2.  E.  H.  R. 

System  Ammonia-Magnesium-Mercury.  Formation  of 
Magnesium  Hexammoniate.  Albert  G.  Loomis  ( J .  Amer. 
Ghem.  Soc .,  1922,  44,  8 — 19). — -When  dilute  magnesium  amalgam 
is  brought  into  contact  with  ammonia,  a  solid  phase  separates 
slowly  which  has  a  bright  metallic  lustre  and  is  decomposed  on 
exposure  to  air  or  by  reducing  the  ammonia  pressure  to  below 
two  atmospheres.  If  the  magnesium  amalgam  contains  more  than 
0T5%  of  magnesium,  the  whole  becomes  completely  solid  with 
excess  of  ammonia,  whilst  richer  magnesium  amalgams  become  solid 
if  more  ammonia  than  0*035  mol.  per  100  grams  of  amalgam  is  added. 
The  determination  of  the  composition  of  the  solid  phase  has  been 
attempted.  It  is  shown  that  magnesium  dissolves  in  mercury  to 
the  extent  of  0*323%  at  23°.  The  vapour  pressure  of  the  system 
at  0°  has  been  studied  by  removing  measured  volumes  of  ammonia. 
The  vapour-pressure  curve  shows  a  gradually  decreasing  ammonia 
pressure  as  ammonia  is  removed  from  which  it  is  concluded  that 
in  addition  to  the  vapour  phase  there  are  only  two  phases  present, 
one  at  least  of  which  is  of  variable  composition.  The  ratio  of 
ammonia  to  magnesium  has  been  determined  in  the  crystals  and 
the  formula  Mg(NH3)6Hg-r  given  to  the  compound.  The  solubility 
of  the  crystals  at  22*4°  in  pure  mercury  has  been  determined  and 
is  represented  by  0*00593  gram  of  magnesium  per  100  grams  of 
mercury.  The  ammonia  pressure  of  the  crystals  has  been  measured 
at  22*4°.  From  the  experimental  results  the  value  of  x  in  the 
above  formula  is  calculated  as  17*5 — 18*4.  From  the  large  value 
thus  obtained  for  the  amount  of  mercury,  it  is  concluded  that  solid 
solutions  are  formed  by  the  molecular  compound,  magnesium 
hexammoniate,  with  the  excess  of  mercury  present.  J.  F.  S. 

Variously  Coloured  Modifications  of  Colloidal  Copper. 

C.  Paal  and  Hermann  Steyer  (Kolloid  Z.}  1922,  30,  88 — 97). 
— Colloidal  copper  exists  in  the  following  differently  coloured 
modifications  :  reddish-brown  (Lottermoser,  A.,  1899,  ii,  558), 
blue  (Gutbier,  A.,  1903,  ii,  81 ;  1905,  ii,  327),  ruby-red  (Paal 
and  Leuze,  A.,  1906,  ii,  356),  brown  (Billitzer,  A.,  1902,  ii,  454), 
olive  (Ehrenhaft,  Anz.  Wiener  AJcad.,  1902,  39,  241),  and  green 
(Paal  and  Leuze,  loc.  cit .).  The  ruby-red  variety  exists  in  two 
forms  known  as  the  a-  and  (3- modification,  respectively.  The 
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present  paper  gives  a  description  of  the  preparation  and  pro¬ 
perties  of  the  a-  and  p-ruby-red  and  the  blue  modifications  of 
copper  hydrosol  by  the  use  of  sodium  lysalbate  and  protalbate 
and  the  free  acids.  The  method  of  converting  the  ruby-red  variety 
into  the  blue  variety  is  described.  J.  F.  S. 

German  Silver.  Walter  Voigt  (Z.  anorg,  Ghent .,  1922,  120, 
309 — 319). — The  equilibrium  diagram  of  the  copper-nickel-zinc 
alloys  was  investigated  by  Tafel  (A.,  1908,  ii,  846).  All  alloys 
except  those  rich  in  zinc  were  easily  worked.  The  electric  resistance 
was  determined  after  heating  the  wires  to  the  temperatures  of 
minimum  resistance  (cf.  Credner,  A.,  1913,  ii,  280).  If  the  ratio  of 
copper  to  nickel  remains  constant,  then  increasing  amounts  of  zinc 
have  but  little  effect.  The  resistance  increases  much  more  rapidly  on 
increasing  the  nickel  content.  As  regards  the  thermoelectric  effect, 
if  the  ratio  copper :  nickel  is  constant  then  increasing  amounts  of 
zinc  increase  it.  Increase  in  the  ratio  of  zinc  to  copper  alone 
decrease  it ;  a  considerable  decrease  was  observed  on  increasing  the 
nickel  content,  the  copper-zinc  ratio  being  kept  constant.  In  general, 
the  surface  of  the  thermoelectric  effect  (on  diagram)  runs  parallel 
to  that  of  the  reciprocal  of  resistance,  that  is,  conductivity.  All 
the  alloys  showed  a  solution  tension  approximately  equal  to  that  of 
copper.  They  all  precipitated  copper  gradually  from  a  solution  of 
copper  sulphate.  The  passivity  of  nickels  protects  the  alloy  only 
when  its  content  is  31  mol.%  and  43  mol.%.  W.  T. 

Crystal  Structures  of  the  Cuprous  Haloids.  Ralph  W.  G. 
Wyckoff  and  Eugen  Posnjak  (J.  Amer .  Ghent.  Soc .,  1922,  44, 
30 — 36). — The  crystal  structure  of  cuprous  chloride,  bromide, 
and  iodide  have  been  deduced  from  the  examination  of  A-ray 
reflection  spectra  using  films  of  powder.  They  are  shown  to  possess 
the  zinc  sulphide  arrangement  and  the  length  of  the  side  of  the 
unit  cube  is  5*49,  5*82,  and  6T0  A.U.  respectively.  J.  F.  S. 

Separation  of  Isotopes.  Theory  of  Resolution  of  Isotopic 
Mixtures  by  Diffusion  and  Similar  Processes.  Experimental 
Separation  of  Mercury  by  Evaporation  in  a  Vacuum.  Robert 
S.  Mulliken  and  Wilmam  D.  Harkins  ( J .  Amer.  Chem.  Soc., 
1922,  44,  37 — 65). — The  various  phenomena  of  diffusion  and 
effusion  in  gases  are  discussed  in  connexion  with  the  separation 
of  isotopes.  It  is  shown  that  for  the  processes  of  molecular  diffusion 
through  a  porous  membrane,  molecular  effusion,  and  non-equili¬ 
brium  evaporation,  the  relative  rates  of  escape  of  isotopes  are 
proportional  to  their  respective  molecular  fractions  and  inversely 
proportional  to  the  square  roots  of  their  molecular  weights.  In 
all  the  above  processes,  the  molecules  move  independently.  As 
collisions  between  molecules  become  more  frequent,  molecular 
diffusion  passes  into  capillary  transpiration,  or  mass  motion,  and 
non-equilibrium  evaporation  passes  into  ordinary  distillation.  In 
either  case  practically  no  separation  of  isotopes  occurs.  If  a 
gaseous  mixture  of  isotopes  diffuses  into  another  gas,  -with  no 
convective  mixing,  the  diffusion  coefficients  of  any  two  isotopes 
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are  probably  in  the  ratio  x1/x2  where  c  is  a  variable 

quantity  usually  in  the  neighbourhood  of  1  or  2.  The  theory  is 
complicated,  but  indicates  a  higher  rate  of  separation  than  for 
molecular  diffusion  and  evaporation,  for  which  c  is  always  2.  A 
further  possible  method  of  separation  is  that  of  “  initial  diffusion/’ 
which  would  take  advantage  of  the  fact  that  the  front  layer  of 
molecules  diffusing  into  a  gas  or  a  vacuum  should  be  enriched 
in  the  lighter  isotopes.  The  theory  of  non-equilibrium  evaporation 
is  discussed.  If  the  vapour  pressures  of  isotopes  when  pure  are 
equal,  a  separation  must  occur  when  an  isotopic  liquid  is  evaporated 
in  a  vacuum  in  such  a  way  that  practically  all  the  evaporating 
molecules  are  condensed.  For  an  efficient  separation,  good  mixing 
must  take  place  in  the  surface  and  body  of  the  liquid.  This  con¬ 
sideration  makes  the  method  inapplicable  to  solids,  but  solutions 
or  liquid  alloys  might  be  used.  Simple  and  closely  approximate 
equations  are  developed  for  the  change  in  the  molecular  fraction 
of  any  isotope  and  for  the  change  of  atomic  weight  in  a  mixture 
of  any  number  of  isotopes,  when  the  latter  is  separated  into  frac¬ 
tions  by  a  diffusion  or  evaporation  process.  A  number  of  equations 
are  evolved  which  apply  to  various  sets  of  conditions.  The  rate 
of  separation  of  two  isotopes  as  measured  by  the  change  of  atomic 
weight  for  a  given  operation  is  proportional  to  the  square  of  the 
interval  between  the  molecular  weights  of  the  two  isotopes,  inversely 
proportional  to  the  ordinary  molecular  weight  and  proportional 
to  the  product  of  the  molecular  fractions  of  the  isotopes.  Similar 
relations  also  hold  for  a  mixture  of  any  number  of  isotopes.  For 
a  given  element,  the  separation  coefficient  (equal  to  the  decrease 
of  atomic  weight  of  the  isotopic  mixture  for  the  first  small  portion 
of  difiusate  or  condensate)  is  inversely  proportional  to  the  molecular 
weight  of  the  compound  in  which  that  element  is  combined.  A 
table  of  separation  coefficients  is  given,  calculated  from  atomic 
weights  and  the  results  of  positive  ray  analysis.  The  value  given 
for  mercury  has  been  calculated  from  the  present  experimental 
data.  Most  of  the  equations  developed  apply  to  the  separation 
by  diffusion  of  any  gaseous  mixture,  whether  it  consists  of  isotopes 
or  not.  In  systematic  fractionation  the  difiusate  or  condensate, 
being  formed  at  any  time  has  an  atomic^  weight  less  than  that  of 
the  corresponding  residue,  which  becomes  denser  as  the  diffusion 
proceeds,  by  a  constant  amount.  Thus  the  enrichment  of  the 
light  fraction  is  a  maximum  at  the  beginning.  The  atomic  weight 
of  the  residue  increases  indefinitely,  however,  in  proportion  as  the 
logarithm  of  its  quantity  decreases,  whilst  at  the  same  time  the 
atomic  weight  of  the  total  diffusate  approaches  that  of  the  original 
material.  The  use  of  cuts  of  two  gives  equal  and  opposite  enrich¬ 
ments  for  the  two  fractions,  equal  in  magnitude  to  0*693  times 
the  separation  coefficient,  or  initial  enrichment  for  the  light  fraction. 
Formulae  are  given  for  calculating  the  proportions  and  numbers  of 
isotopic  species  in  compounds  containing  several  isotopic  atomic 
species.  Zinc  chloride  contains  twelve  molecular  isotopes,  and  if, 
for  example,  tin  has,  six  isotopes,  the  compound  SnCl4  is  a  mixture 
of  thirty  and  SnCl2Br2  of  fifty-four  different  molecular  isotopes. 
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The  existence  of  many  new  isomerides  due  to  isotopism  is  pointed 
out.  Experimental  work  on  the  partial  separation  of  mercury 
into  isotopes  by  non-equilibrium  evaporation  is  described.  Calcu¬ 
lation  based  on  data  for  a  very  efficient  evaporation  gives  the 
value  .0*0057  for  the  separation  coefficient  of  mercury.  The  results 
agree  with  those  of  Bronsted  and  Hevesy  (this  vol.,  ii,  149),  but 
the  efficiency  of  the  present  separation  is  better.  By  making 
four  successive  cuts  of  approximately  two,  on  both  light  and 
heavy  fractions,  a  much  larger  decrease,  of  64  parts  per  million, 
or  O’ 01 3  unit  of  atomic  weight,  has  been  obtained  on  the  lightest 
fraction  and  a  corresponding  increase  of  69  parts  per  million  or 
0*014  unit  on  the  extreme  heavy  fraction.  The  results  are  in 
complete  agreement  with  the  theory  developed.  The  total  differ¬ 
ence  in  density  between  the  extreme  fractions  is  133  parts  per 
million  and  a  difference  of  0*027  unit  in  the  atomic  weight.  Data 
are  given  which  show  that  a  slight  separation  of  isotopes  occurs 
during  an  ordinary  distillation  under  reduced  pressure.  A  classi¬ 
fication  of  the  possible  methods  of  separating  isotopes  is  given 
in  outline.  J.  F.  S. 

Chromates  of  Thallium.  G.  Canneri  ( Gazzetta ,  1922,  52, 
i,  33 — 36). — Groger’s  method  of  obtaining  basic  chromates  (A., 
1920,  ii,  313)  yields  with  thallous  salts  only  normal  thallous 
chromate.  The  action  of  dilute  acid  on  thallous  chromate  yields 
thallous  dichromate,  but  if  a  quantity  of  sulphuric  acid  insufficient 
to  dissolve  the  chromate  is  employed  and  the  boiling  solution  is 
filtered  and  concentrated,  the  double  salt,  TlHCr04,Tl2Cr04,  is 
obtained  in  cinnabar-red  crystals,  which  often  form  cruciform  twins. 

Thallic  chromate  may  be  obtained  pure  as  a  golden  yellow, 
crystalline  powder  by  dissolving  freshly  precipitated  thallic  oxide 
in  excess  of  chromic  anhydride  solution. 

The  E.M.F.  of  the  electrode,  mercury  amalgam | saturated 
thallous  chromate  solution  varies  continuously  with  the  tem¬ 
perature,  the  curve  exhibiting  no  characteristic  point  corresponding 
with  the  change  in  colour  which  thallous  chromate  crystals  undergo 
when  heated  at  60°.  Similarly  the  conductivity  of  saturated 
thallous  chromate  shows  no  sudden  variation  between  25°  and  90° 

T.  H.  P. 

Molecular  Condition  of  Metals  Dissolved  in  Mercury. 

Franz  Skaupy  (Z.  Elektrochem .,  1922,  28,  23- — 27). — A  theoretical 
discussion  on  the  views  which  are  at  present  held  with  regard  to 
the  condition  of  metals  dissolved  in  mercury.  J.  F.  S. 

Atomic  Weight  of  Yttrium.  H.  C.  Fogg  and  C.  James  (J. 
Amer.  Chem.  Soc .,  1922,  44,  307 — 316). — The  atomic  weight  of 
yttrium  has  been  determined  from  the  ratio  YtCl3  :  3Ag,  and  as 
a  mean  of  twenty- one  analyses  the  value  89*03  is  obtained,  the 
extreme  values  being  88*97  and  89*08.  It  is  shown  that  to  obtain 
very  pure  yttrium  it  is  essential  to  use,  finally,  such  a  method  as 
the  cacodylate  separation,  in  which  the  yttrium  is  precipitated 
whilst  the  more  basic  cerium  earths  remain  in  the  form  of  quite 
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soluble  salts.  The  material  employed  in  the  present  work  was 
obtained  from  Norwegian  gadolinite  and  was  submitted  to  a  long 
process  of  purification  which  consisted  in  converting  the  oxalates 
of  the  rare  earths  into  sulphates  and  these  into  bromates  which 
were  subjected  to  fractional  crystallisation.  A  fraction  containing 
yttrium  and  erbium  bromates  and  practically  no  holmium  was 
further  purified  by  fractional  precipitation  as  basic  nitrate,  which 
was  continued  until  the  erbium  bands  had  practically  disappeared. 
Further  fractional  precipitations  by  means  of  sodium  nitrite  and 
potassium  ferricyanide  were  also  carried  out.  The  oxide  obtained 
at  the  end  of  this  series  of  purifications  had  a  pale  cream  colour, 
due  to  a  minute  trace  of  praseodymium  oxide,  and  this  was  removed 
by  converting  into  acetate  and  precipitating  as  cacodylate,  which 
effectually  removed  the  last  trace  of  impurity.  The  final  purifica¬ 
tion  was  attempted  by  precipitation  as  the  dimethyl  phosphate,  or 
^-sulphobenzoate  and  also  by  crystallisation  of  the  acetate.  The 
two  former  methods  effected  no  purification,  but  the  crystallisation 
of  the  acetates  concentrated  the  coloured  oxide  in  the  mother- 
liquors.  It  was  found,  however,  to  be  too  wasteful  and  tedious. 

J.  F.  S. 

[Revision  of  the  Atomic  Weight  of  Lanthanum.  ]  Correction. 

G.  P.  Baxter  (J.  Amer.  Chem.  Soc .,  1922,  44,  328). — A  correction 
of  some  eight  figures  in  a  table  contained  in  a  paper  by  Baxter, 
Tani,  and  Chapin  on  the  atomic  weight  of  lanthanum  (A.,  1921,  ii, 
454).  The  following  corrected  values  are  given :  LaCl3  :  3Ag= 
0-757895;  atomic  weight  of  lanthanum =138-914  (mean); 
LaCl3  :  3AgCl =0-57041 3 ;  atomic  weight  of  lanthanum =138*913 
(mean).  J.  F.  S. 

The  Separation  of  the  Rare  Earths  by  Basic  Precipitation. 

Wilhelm  Prandtl  and  Johanna  Rauchenberger  (Z.  anorg . 
Chem .,  1921,  120,  120 — 128). — In  a  previous  paper  (A.,  1920,  ii, 
434)  a  method  was  given  by  which  lanthanum  could  be  separated 
from  neodymium  and  praseodymium  by  regulated  precipitation  of 
the  basic  chlorides  by  ammonia  in  presence  of  ammonium  chloride. 
The  investigation  has  now  been  extended  to  samarium  and  it  is 
found  that  the  solubility  of  samaria  in  ammonia-ammonium 
chloride  solutions  at  different  concentrations  and  temperatures 
approximates  closely  to  that  of  the  didymia  earths,  being  generally 
somewhat  lower.  Attempts  to  discover  an  unknown  element 
between  neodymium  (atomic  number  60)  and  samarium  (62)  by 
fractional  precipitation  of  neodymia  and  samaria  were  unsuccessful. 

With  the  object  of  applying  the  basic  precipitation  method  more 
widely,  the  solubilities  of  lanthana,  praseodymia,  neodymia,  and 
samaria  were  examined  in  presence  of  ammonia  and  ammonium 
nitrate  at  different  temperatures,  by  adding  the  calculated  quantity 
of  ammonia,  according  to  the  equation  M//'(N03)3+3NH3+ 
3H20  M'"(0H)3+3NH4N03  to  the  neutral  nitrates  in  1,  2,  3, 

4,  and  5  A- ammonium  nitrate  solutions,  and  shaking  for  a  day 
in  a  thermostat  to  attain  equilibrium.  The  biggest  separation  of 
the  solubility  curves  was  found  in  4 — SA-ammonium  nitrate  solu- 
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tion  at  100°,  instead  of  2 — 3 N  at  50°  as  in  the  case  of  the  chlorides. 
The  separation  therefore  depends  on  the  nature  of  the  anion, 
showing  that  it  is  due  to  the  formation  of  basic  salts  of  varying 
composition  and  solubility.  The  solubilities  were  then  further 
examined  in  presence  of  an  equivalent  quantity  of  magnesium  or 
zinc  nitrate  under  similar  conditions.  The  presence  of  magnesium 
offered  no  advantage  for  the  separation  of  lanthanum  from  the 
other  earths,  but  the  solubilities  of  the  last  differed  more  among 
themselves  at  high  concentrations  of  ammonium  nitrate  in  presence 
of  magnesium  nitrate.  The  presence  of  zinc  nitrate,  however, 
increased  the  solubilities  markedly,  especially  that  of  lanthana, 
which  became  four  times  that  of  the  other  earths.  The  practical 
application  of  this  result  will  be  reported  later.  E.  H.  R. 


The  Minimum  Solubility  of  Aluminium  Hydroxide  in 
Water.  A.  Massink  (Chem.  Weekblud,  1922,  19,  66). — Since 
the  minimum  solubility  of  an  amphoteric  electrolyte  lies  at  the 
isoelectric  point,  which  for  aluminium  hydroxide  requires  pH±7, 
waters  which  are  treated  with  aluminium  compounds  as  coagulants 
should  have  a  hydrogen-ion  concentration  close  to  that  value. 

S.  I.  L. 


Tempering.  A.  Poucholle  (Compt.  rend.,  1922,  174,  611 — 
613). — Curves  are  given  showing  the  variation  in  length  of  steel 
wires  as  a  function  of  the  time  of  cooling  after  different  treatments. 
Tempering  is  characterised  by  the  absence  of  the  transformation 
point  Arx  at  low  temperature.  The  transformation  of  y-iron  into 
a-iron  only  takes  place  at  the  point  Ar2,  that  is,  at  about  200°. 
Over  the  temperature  range  650 — 200°,  from  the  point  Arx  to  the 
point  Ar2,  the  curves  do  not  show  any  angular  point.  However, 
invariably  in  this  region,  and  only  in  this  region,  mechanical 
tensions  appear,  being  manifested  by  sharp  cracks  and  accom¬ 
panied  by  the  projection  of  the  thin  skin  of  oxide.  The  trans¬ 
formation  point  Arx  is  lowered  if  the  annealing  observed  follows  a 
tempering.  Similarly,  the  temperature  at  which  tempering  is 
obtained  is  lowered  by  successive  temperings.  The  amplitude  of 
the  inflection  Arx  diminishes  (a)  by  rise  in  temperature  until  it 
becomes  nil,  (6)  by  the  duration  of  the  heating  if  the  temperature 
remains  constant.  W.  G. 

Reduction  of  Ferric  Chloride.  A.  Pickles  (Chem.  News, 
1922,  124,  93 — -94). — When  hydrogen  is  passed  through  ferric 
chloride  solution  containing  pieces  of  fine  copper  gauze,  the  ferric 
chloride  is  reduced  rapidly ;  varying  quantities  of  cuprous  chloride 
are  produced  at  the  same  time,  and  the  reaction,  which  appears 
to  be  one  of  adsorption,  is  accelerated  when  the  gauze  is  so  arranged 
that  it  comes  into  intimate  contact  with  the  hydrogen.  W.  P.  S. 

The  System  Ferric  Oxide-Sulphuric  Acid-Water.  Mal¬ 
colm  Percival  Applebey  and  Sidney  Herbert  Wilkes  (T.,  1922, 
121,  337—348). 
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Examination  by  the  X-Ray  Spectrum  of  Metallic  Oxides 
which  are  Stable  at  Red  Heat  (Prepared  by  Different  Methods 
and  having  Different  Properties).  J.  A.  Hedval  (Z.  anorg. 
Ghent.,  1922,  120,  327 — 340). — That  the  properties  of  certain  oxides 
prepared  by  different  methods  vary  as  regards  colour,  density,  etc., 
is  generally  explained  by  assuming  the  existence  of  allotropic 
modifications.  As  this  seems  highly  improbable,  these  oxides  have 
been  examined  by  the  X-ray  spectrum.  The  author  shows  that 
identical  spectra  can  only  be  obtained  from  the  same  modification, 
and  vice  versa.  The  following  oxides  were  examined.  Ferric 
oxide  (27),  ferrosoferric  oxide  (2),  alumina  (5),  cobaltous  oxide  (2), 
cobaltocobaltic  oxide  (3),  nickel  oxide  (6),  magnesia  (7),  zinc 
oxide  (6),  cupric  oxide  (11),  stannic  oxide  (3).  The  numbers  in 
brackets  give  the  number  of  different  methods  employed  in  their 
preparation.  No  oxide  was  found  to  exist  in  the  amorphous 
form;  they  were  all  crystalline  or  cryptocrystalline.  The  different 
preparations  of  the  same  oxide  gave  identical  spectra,  which  were 
the  same  as  for  the  minerals.  Many  oxides  were  heated  at  1150° 
for  some  time;  this  caused  a  change  in  some  of  their  properties, 
but  the  X-ray  spectrum  remained  unchanged.  These  changes  in 
properties  are  not  caused  by  changes  in  structure.  W.  T. 

Properties  of  Subsidiary  Valency  Groups.  III.  The 
Preparation,  Properties,  and  Molecular  Volume  Relation¬ 
ships  of  the  Hydrates  and  Ammines  of  Cobalt  Fluoride, 
Bromide,  Iodide,  Nitrate,  Carbonate,  and  Citrate.  George 
L.  Clark  and  Henry  K.  Buckner  ( J .  Amer.  Ghent .  Soc.,  1922, 
44,  230 — 244;  cf.  A.,  1921,  ii,  116). — The  preparation  and  pro¬ 
perties  of  a  number  of  hydrates  and  ammines  of  several  salts  of 
cobalt  are  described.  Cobaltous  fluoride  trihydrate  is  prepared  by 
the  action  of  hydrofluoric  acid  on  cobalt  carbonate ;  it  forms  rose-red 
crystals  which  only  lose  the  last  of  the  water  at  300°  in  a  current 
of  nitrogen;  d=2-5 83.  Cobaltous  fluoride  hexammine,  prepared  by 
passing  dry  ammonia  over  the  anhydrous  fluoride  placed  on  a 
balance  pan  until  the  requisite  weight  has  been  absorbed,  which 
required  about  twenty-four  hours,  is  a  reddish-brown  liquid  at  25° 
which  solidifies  in  ice  and  salt.  It  is  easily  soluble  in  water  without 
hydrolysis,  and  has  d=  1-744.  Cobaltous  fluoride  triammine  is 
produced  as  a  light  pinkish-brown  compound  by  keeping  the 
hexammine  in  dry  air;  at  40°  it  loses  all  its  ammonia.  Cobalt 
citrate  tetrammine  is  prepared  by  dissolving  cobalt  citrate  in  con¬ 
centrated  ammonia  and  evaporating  spontaneously  in  a  vacuum. 
It  is  a  pink,  very  stable,  crystalline  compound,  1-686.  The 
preparation  of  many  other  compounds  which  have  previously 
been  prepared  is  also  described.  The  molecular  volume  of  all  the 
above-named  compounds  is  tabulated  and  the  apparent  volume  of 
the  subsidiary  group  calculated.  The  present  work  furnishes 
further  evidence  of  the  existence  of  cavities  in  the  space  lattice 
of  solids,  which  may  hold  secondary  valency  groups,  the  sizes  of 
the  cavities  depending  on  the  relative  volumes  of  kation  and  anion 
and  varying  in  a  parallel  fashion  with  the  stability  of  secondary 


INORGANIC  CHEMISTRY. 


ii.  301 


valency  compounds.  The  constant  relationship  of  physical  pro¬ 
perties  among  the  halogens,  free  and  combined,  is  shown  by  the 
linearity  of  the  molecular  volumes  of  the  cobalt  haloids,  as  well 
as  by  those  of  numerous  other  metal  haloids,  when  plotted  against 
the  atomic  volume  of  the  halogens  at  the  boiling  point.  Such 
linearity  is  not  maintained  after  the  formation  of  hydrates  or 
ammines.  The  great  importance  of  the  percentage  contraction 
in  the  formation  of  hydrates,  ammines,  and  polyhaloids  is  shown 
by  a  straight  line  proportionality  to  stability.  J.  F.  S. 

Electrometric  Study  of  the  Hydrolysis  of  some  Complex 
Cobaltammines  under  the  Action  of  Barium  Hydroxide. 

Paul  Job  ( Compt .  rend .,  1922,  174,  613 — 616). — Electrometric 
titration  of  complex  cobaltammines  with  barium  hydroxide  gives 
a  clear  indication  when  the  whole  of  the  wTater  of  constitution  of 
the  cobalt  complex  has  been  replaced  by  the  hydroxyl  group. 
This  method  is  capable  of  much  wider  application  than  the  electrical 
conductivity  method  previously  employed  (cf.  A.,  1920,  ii,  320). 
The  curve  obtained  with  the  sulphatopentammine  nitrate  is  quite 
regular  and  shows  no  inflexion,  whereas  the  curves  obtained  with 
roseopentammine  chloride  and  diroseotetrammine  chloride  both 
show  marked  inflexions  and  indicate  when  the  replacement  of  the 
water  of  constitution  is  complete.  W.  G. 

The  Equilibrium  of  Tungsten  and  its  Oxides  with  Hydro¬ 
gen  and  Water  Vapour  ;  Carbon  Monoxide  and  Carbon 
Dioxide  and  Oxygen.  J.  A.  M.  v.  Liempt  (Z.  anorg.  Chem ., 
1921,  120,  267 — 276). — The  measurements  of  Chaudron  (A.,  1920, 
ii,  379)  are  used  to  calculate  the  equilibrium  constants  for  the 
reactions  W02+2H2  ^  W+2H20  ;  W205+H2  2W02+H20 ; 

and  2W03+H2  W205+H20 ;  and  the  equilibrium  curves  are 

constructed.  Making  use  of  the  water-gas  constant  Pco-Ph:2o/ 
pco2  -Pk2>  the  constants  for  the  three  reactions  W02+2C0  ==±=W+ 
2C02 ;  W205+C0  ^  2W02+C02;  2W03+C0  ^  W205+C02 
are  also  calculated.  Further,  from  the  known  thermal  dissociation 
of  water,  the  vapour  pressures  and  heats  of  formation  of  the  three 
oxides  of  tungsten  are  calculated.  The  vapour  pressures  at  1773° 
are  :  W02  W+02,  p=10-82;  2W205  4W02+02,  p=  10"80; 

4W03^=^2W205+02,  p^lO-67  atm.  The  heats  of  reaction  are  : 
W+02=W02+ 122,800  cal.;  4W02+02=2W205+ 121,400  cal., 
2W205+02=4W03+ 123,000  cal.  E.  H.  R. 

Relationships  between  the  Different  Oxides  of  Uranium. 

Pierre  Jolibois  and  Robert  Bossuet  (Compt.  rend.,  1922,  174, 
386^-388). — The  decomposition  of  uranium  trioxide,  when  heated 
in  a  vacuum  is  irreversible  and  yields  the  oxide  U308  at  502°. 
The  dioxide  when  heated  in  oxygen  is  oxidised  very  rapidly,  the 
action  commencing  at  about  185°.  The  only  product  is  the  oxide 
U308.  When  heated  in  a  current  of  hydrogen,  the  oxide  U308 
shows  signs  of  reduction  at  625°  and  the  reduction  can  be  com¬ 
pleted  at  650°.  The  only  product  is  the  dioxide  U02.  In  three 
hours  at  1000°  in  a  vacuum  the  oxide  U308  only  loses  a  very  small 
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fraction  of  its  oxygen.  To  obtain  the  dioxide  by  simple  dissociation, 
the  oxide  U308  must  be  calcined  at  2000°  in  a  vacuum.  W.  G. 

The  Oxides  of  Uranium.  P.  Lebeau  (Compt.  rend.,  1922, 
174,  388 — 391 ;  cf .  preceding  abstract). — From  a  consideration  of  the 
work  done  on  the  oxides  of  uranium  the  author  concludes  that  the 
only  oxides  which  have  a  definite  existence  are  U03,  U308,  and 
U02.  The  so-called  black  oxides  have  the  composition  U308. 
They  are  stable  in  air  and  can  be  heated  at  1000°  under  atmospheric 
pressure  without  decomposition.  The  green  oxides  prepared  at 
temperatures  below  800°  contain  varying  amounts  of  uranium 
trioxide  and  can  undergo  change  when  exposed  to  moist  air,  the 
uranium  trioxide  present  undergoing  hydration  (cf.  Staehling, 
this  vol.,  ii,  106).  W.  G. 

The  Amphoteric  Character  of  Stannic  Hydroxide  and  its 
Bearing  on  the  Isomerism  of  the  Stannic  Acids.  George 
Ernest  Collins  and  John  Kerfoot  Wood  (T.,  1922,  121,  441 — 
449). 

Germanium.  III.  Germanium  Tetrabromide  and  Ger¬ 
manium  Tetrachloride.  L.  M.  Dennis  and  F.  E.  Hance 
(Chem.  News ,  1922, 124,  66 — 69,  82 — 84 ;  J .  Amer.  Chem.  8oc.}  1922, 
44,  299;  cf.  this  vol.,  ii,  150). — When  bromine  vapour  is  passed 
over  germanium,  prepared  by  reduction  of  the  dioxide  with 
hydrogen,  superficial  reaction  takes  place  in  the  cold,  but  the  most 
favourable  temperature  for  the  reaction  is  about  220°.  The 
germanium  tetrabromide  which  distils  over  is  best  purified  from 
bromine  by  fractional  distillation.  It  has  b.  p.  185*9°  (corr.)  and 
m.  p.  26T°.  It  crystallises  in  small,  white,  flattened  octahedra 
belonging  to  the  cubic  system.  The  liquid  substance  can  be  super¬ 
cooled  considerably,  as  low  as  —18°,  without  crystallising;  ri%, 
T6269;  ^“3*1315;  specific  conductivity  <0*000078  reciprocal 
ohm.  It  is  very  sensitive  to  water  and  fumes  in  air.  With  dry 
ammonia  gas,  it  forms  a  white,  solid  compound. 

Germanium  tetrachloride  was  prepared  by  passing  chlorine  over 
germanium.  Reaction  started  at  80°,  was  rapid  at  180°,  and  at 
360°  the  metal  became  incandescent.  The  crude  product  could 
not  be  freed  from  chlorine  by  fractional  distillation,  but  the  chlorine 
was  removed  by  passing  dry  air  through  the  liquid  in  a  suitable 
apparatus  with  a  condenser  to  keep  back  the  germanium  tetra¬ 
chloride.  The  tetrachloride  is  a  colourless,  mobile  liquid  which 
fumes  in  air,  b.  p.  86*5°  (corr.),  m.  p.  —49*5°,  n%,  1*3606,  1*874. 

When  the  liquid  is  placed  in  water,  reaction  takes  place  slowly 
with  a  peculiar  crackling  sound.  E.  H.  R. 

Are  Tantalum  and  Columbium  Pentachlorides  Conductors 
of  Electricity  in  the  Fused  State  ?  Wilhelm  Biltz  and  Arthur 
Voigt  (Z.  anorg.  Chem .,  1921,  120,  71 — 76). — According  to  Hampe 
(A.,  1888,  211),  tantalum  pentachloride  is  a  good  conductor,  whilst 
columbium  pentachloride  is  an  insulator.  To  test  the  accuracy 
of*  these  observations  the  two  pentachlorides  have  been  prepared 
in  such  a  manner  that  moisture  was  altogether  excluded  and  the 
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substance  was  distilled  out  of  contact  with  air  directly  into  the 
conductivity  apparatus.  The  tantalum  pentachloride  was  pre¬ 
pared  by  passing  chlorine  over  a  heated  mixture  of  tantalum 
pentoxide  and  sugar  carbon  and  distilling  the  pentachloride.  It 
formed  a  snow-white  mass  of  crystals  which,  when  melted  at 
230 — 240°,  had  a  conductivity  *=0-30 . 10-6.  The  platinum 
electrodes  were  strongly  attacked,  but  the  liquid  appeared  clear 
and  unchanged.  Columbium  pentachloride  was  obtained  by  pass¬ 
ing  a  current  of  chlorine  over  columbium  sulphide,  and,  after 
removal  of  the  sulphur  chloride,  distilling  the  columbium  penta¬ 
chloride.  It  crystallised  in  long,  yellow  needles,  and  its  con¬ 
ductivity  at  220 — 235°  was  *=0*22 . 10~6.  The  electrodes  were 
attacked  also  in  this  case.  The  two  compounds  are  therefore 
both  insulators  of  about  the  same  order  as  the  best  conductivity 
water.  E.  H.  R. 

Action  of  Selenium  on  Gold.  H.  Pelabon  (Compt.  rend., 
1922,  174,  391 — 392). — It  is  now  shown  that  gold  is  attacked  by 
selenium  if  immersed  in  the  latter  at  a  temperature  just  below  its 
boiling  point.  The  gold  fixes  some  of  the  selenium,  which  is  only 
removed  with  difficulty  on  heating,  and  at  the  same  time  some 
of  the  gold  passes  into  the  selenium.  The  p-selenium  previously 
recorded  (this  vol.,  ii,  141)  is,  therefore,  not  a  pure  compound, 
its  low  electrical  resistance  being  explained  by  the  presence  in  it 
of  gold  dust  held  in  suspension  and  by  the  crystalline  configuration 
of  the  selenium.  W.  G. 

Preparation  of  Chloroplatinic  Acid  by  Means  of  Hydrogen 
Peroxide.  Paul  Rudnick  (J.  Amer.  Chem.  Soc .,  1921,  43, 
2575 — 2577). — Details  of  a  method  for  working  up  platinum  residues 
are  given.  The  residues  from  the  determination  of  potassium 
are  extracted  with  the  smallest  possible  quantity  of  hot  water 
and  filtered  hot  to  remove  asbestos  and  paper  fibre.  On  cooling, 
pure  potassium  chloroplatinate  is  obtained  as  crystals.  The 
filtrate  from  the  crystals  and  all  other  aqueous  filtrates  are  reduced 
with  zinc  and  hydrochloric  acid,  and  after  removing  the  platinum 
black  the  filtrates  are  exposed  to  sunlight  for  several  weeks,  whereby 
further  quantities  of  platinum  black  separate.  Alcohol  filtrates 
are  treated  as  above  after  the  alcohol  has  been  expelled.  The 
granular  platinum  black  is  washed  and  suspended  in  hydrochloric 
acid,  treated  with  concentrated  hydrogen  peroxide,  and  stirred 
by  passing  in  a  stream  of  hydrogen  chloride.  The  solution  of  the 
metal  is  complete  in  a  few  hours.  The  solution  is  treated  with 
the  necessary  amount  of  potassium  chloride  and  the  potassium 
platinichloride  added  to  the  quantity  obtained  above.  The 
material  is  stocked  in  this  form.  The  reagent  is  prepared  by 
reducing  a  weighed  amount  of  potassium  platinichloride  ’with 
alkaline  sodium  formate,  washing  the  platinum  black,  and  dis¬ 
solving  as  above.  The  solution  is  then  made  up  so  that  10  c.c. 
of  the  reagent  contains  1  gram  of  metallic  platinum.  J.  F.  S. 
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The  Relation  of  Chalcedony  to  other  Forms  of  Silica. 

Edward  W.  Washburn  and  Louis  Navi  as  ( Proc .  Nat.  Acad.  Sci., 
1922,  8,  1 — 5). — Chalcedony  from  Yellowstone  Park  and  black 
pebble  flint  from  France  were  examined  in  comparison  with  quartz, 
cristobalite,  tridymite,  and  silica-glass,  and  determinations  are 
given  of  d,  n ,  inversion-temperature,  coefficient  of  cubical 
expansion  on  either  side  of  the  inversion-temperature,  and  change 
in  volume  on  inversion.  The  results  suggest  that  the  raw  materials 
consist  of  quartz,  but  that  after  calcination  the  material  is  cristo¬ 
balite.  This  is  fully  confirmed  by  the  X-ray  spectra.  After 
calcination  at  1450°  for  two  hours,  the  chalcedony  gave  99*87% 
Si02  and  the  flint  99*6%  Si02.  L.  J.  S. 

Camsellite,  a  New  Borate  Mineral  from  British  Columbia. 

H.  V.  Ellsworth  and  E.  Poitevin  (Trans.  R.  Soc.  Canada ,  1921, 
Sect.  IV,  [iiij,  15,  1 — 8). — This  is  found  as  white,  fibrous  masses, 
intermixed  with  chrysotile  and  dolomite,  filling  shear  zones  in 
serpentine  near  Douglas  Lake  in  the  Nicola  mining  division.  The 
blades  give  straight  extinction  with  negative  elongation  and  are 
probably  orthorhombic;  refractive  indices  a  1*575,  y  1*649. 
Analyses  I,  II,  and  III  are  of  the  camsellite,  dolomite,  and 
chrysotile  respectively,  separated  from  one  another  as  far  as 
possible ;  after  deducting  considerable  amounts  of  impurities 
these  are  reduced  to  la,  I  la,  Ilia. 


HjO  HjO 


Si02. 

cos. 

b2o3. 

Al*Os. 

Fea03. 

FeO. 

MnO. 

CaO. 

MgO. 

(at  110°). 

(>  110°). 

Total. 

I. 

7*65 

5*64 

29-07 

0*26 

0*86 

0*95 

0-85 

3*69 

41-72 

0-52 

9-88 

100*12* 

II. 

1-15 

46-10 

trace 

0-09 

— 

0-29 

0*66 

29*05 

20-98 

0-03 

0*69 

100*05f 

III. 

39-95 

1-15 

trace 

0-32 

1-44 

0-13 

0-06 

0-75 

41*43 

1-80 

13-04 

100*08§ 

Ia. 

— 

— 

40*40 

0*29 

0-85 

1*28 

1-09 

— 

45*24 

0-26 

10-55 

100*001 

Ha. 

— 

47-25 

— 

0*09 

— 

0*30 

0-68 

29-77 

21*50 

— 

0*41 

lOO-OOjj 

Ilia. 

40*80 

— 

— 

0*33 

1*48 

0*13 

0*06 

— . 

41-90 

1-84 

13-35 

100*00 

*  Also  Naa0,K20  0*03,  NiO  trace,  f  Also  MgO  (insol.)  1-01.  §  Also  Cr202  0*01,  Ni0,B203,Na30, 
KaO  traces.  J  Also  NajOjKjO  0*04.  |j  Also  CraOa  0-01. 


The  formula  2Mg0,B203,H20  given  by  la,  corresponds  with 
that  of  the  manganese  borate  sussexite.  Up  to  550°  only  2*95% 
H20  is  lost.  The  mineral  readily  fuses  to  a  black,  opaque  globule ; 
and  it  is  soluble  in  acids.  L.  J.  S. 

Tschermigite  (Ammonium-Alum)  from  Wyoming.  E. 

Theodore  Erickson  ( J .  Washington  Acad.  Sci.,  1922,  12,  49 — 
54). — Tschermigite  occurs  as  colourless  to  white,  columnar  masses 
and  imperfect  crystals  in  brown  bituminous  shale  near  Warn* 
sutter,  Wyoming.  It  is  optically  isotropic,  n  1*457,  d  1*645. 

Associated  are  a  pale  yellow  ammoniacal  jarosite  (containing 
(NH.LO  1*25%)  and  crystals  of  gypsum.  Analysis  gave  (also 
traces  of  Fe203,Ca0,K20,Cl)  : 

A1203.  (NH4)20.  Na20.  MgO.  S03.  H20.  Insol.  Total. 

11*57  5*23  0*21  0*13  35-11  47*82  0*06  100*13 
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At  105°,  the  mineral  fuses  in  its  water  of  crystallisation  and 
loses  three-fourths  of  its  water ;  nearly  all  the  water  is  lost  at 
200°.  The  ammonium  sulphate  commences  to  decompose  at 
360°,  and  on  ignition  the  total  loss  is  88-06%.  Sodium  alum  when 
ignited  gives  Na20+Al203  presumably  as  sodium  aluminate. 

L.  J.  S. 

Melanovanadite,  a  New  Mineral  from  Peru.  Waldemar 
Lindgren,  L.  F.  Hamilton,  and  Charles  Palache  {Amer.  J.  Sci ., 
1922,  [v],  3,  195 — 203). — A  repetition  of  the  earlier  paper  (this  vol., 
ii,  155)  giving  some  additional  details.  The  mineral  is  hygroscopic  ; 
material  which  had  been  exposed  to  a  moist  atmosphere  contained 
up  to  16-6%  H20,  of  which  about  10*5%  is  lost  over  sulphuric  acid 
or  at  105°.  A  new  analysis  of  such  material  gave  : 

V204.  V205.  CaO.  Fe203  +  AI203.  HaO  (above  105°).  Total. 

33*48  49*38  10*65  1*39  5*90  100*80 

The  melanovanadite  has  probably  been  derived  from  a  vanadium 
sulphide  which  is  present  in  the  black  shale ;  and  by  its  own  alter¬ 
ation  it  gives  rise  to  pascoite  (Ca2V6017,llH20).  A  microscopical 
examination  of  polished  sections  of  patronite  shows  that  this  is 
a  mixture  of  three  minerals  which  are  probably  vanadium  sulphides. 
Measurements  of  the  monoclinic  crystals  of  melanovanadite  give 
the  axial  ratios  a  :  b  :  c  =0*4737  :  1  :  0-5815,  p=88°  37  J'. 

L.  J.  S. 

Dewindtite,  a  New  Radioactive  Mineral.  Alfred  Schoep 
(Compt.  rend 1922,  174,  623 — 625). — This  occurs  at  Kasola, 

Katanga,  Belgian  Congo,  as  a  canary-yellow  powder  intimately 
mixed  with  torbernite  and  a  white,  powdery  material  (which 
resembles  impure  talc,  but  contains  much  alumina — a  partial 
analysis  is  given).  Under  the  microscope,  it  is  seen  to  consist 
of  minute  scales  of  rectangular  or  square  outline,  d  4-8.  In  the 
closed  tube  it  yields  water  and  becomes  brown,  returning  to  yellow 
on  cooling.  Before  the  blowpipe  in  the  oxidising  flame  it  fuses 
to  a  black  globule,  and  in  the  reducing  flame  yields  beads  of  lead. 
It  is  soluble  in  nitric  acid,  and  decomposed  by  hydrochloric  or 
sulphuric  acid.  The  mean  of  several  analyses  is  given  under  I ; ' 

P206.  U03.  PbO.  Al203(Fe203).  CaO.  MgO.  H20.  Insol.  Total. 

I.  10*01  55*50  21*74  2*06  1*32  2*75  5*82  0*40  99*60 

II.  10-84  60*13  23*55  —  —  —  5*46  —  [99*98] 

deducting  impurities  (represented  by  the  white  powdery  material), 
II  corresponds  with  4Pb0,8U03,3P205,12H20.  L.  J.  S. 

Japanese  Minerals  containing  Rare  Elements.  III. 
Analyses  of  Beryl  of  Naegi,  Mino  Province.  Yuji  Shibata 
and  Taku  Uemura  ( J .  Chem.  Soc.  Japan ,  1922,  43,  48 — 62). — 
Beryl  (d  2-6  and  having  no  radioactivity)  from  Naegi  in  Mino 
Province  gave  on  analysis  : 

Si02.  Fe203.  A1203.  GIO.  CaO.  MgO.  Na20.  Ignition.  Total. 

60*69  0*77  20*79  11*10  1*00  0*99  1*57  2*75  99*66 
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No  alkali  metals  other  than  sodium  were  detected.  The  authors 
deduce  the  formula,  5G10,2Al203,10Si02,  the  constitution 

Gl[Si03*Al(0H)*Si03,Gl,Si03,Al<Cg|Q3^>Gl]2  being  suggested. 

3  K.  K. 

Thortveitite,  a  Silicate  of  Scandium.  Jakob  Schetelig 
( Norsk  Geol.  TidssJcr.,  1922,  6,  233 — 244). — Thortveitite  (A.,  1912, 
ii,  56;  1920,  ii,  627)  is  found  in  felspar  quarries  in  Saetersdalen, 
Norway,  as  large,  greyish -green,  prismatic  crystals  resembling 
epidote  in  appearance.  These  are  monoclinic  (a  :b  :  c= 
0*7674:1:0*5569,  (3=77°  28')  and  usually  twinned  on  m(110); 
H  6 — 7,  optically  negative,  a  1*7561,  [3  1*7926,  y  1*8093  (Na). 
Analysis  I  by  J.  Schetelig,  II  by  J.  §terba-Bohm,  and  III  by 
F.  Tauchert. 


Si02. 

Sc203. 

Yt203. 

(Di,Er)203. 

I  ®2^3* 

FeO. 

GIO. 

Ign. 

Total. 

d. 

I. 

42-9 

37*6 

17*7* 

2*1 

0*8 

_ 

0*4 

100*9 

3*57 

II. 

45*45 

42*06 

8*89f 

2*83 

— 

0*51 

0*54 

100*28 

3*566 

III. 

45*55 

38*61 

I0-47J 

4*26§ 

3*13 

— 

— 

— 

100*02 

■ — 

* 

Mol.  wt.  270. 

f  Mol.  wt.  320. 

f  Mol.  wt. 

226. 

§  Mol.  wt.  380. 

These  lead  to  the  diorthosilicate  formula  (Sc,Y)2Si207,  analogous 
to  that  of  thalenite  (A.,  1899,  ii,  766).  Spectroscopic  analysis 
shows  the  presence  of  several  other  rare -earths,  but  an  absence 
of  cerium,  zirconium,  etc.  L.  J.  S. 

The  Annaheim  Meteorite.  R.  A.  A.  Johnston  and  H.  V. 
Ellsworth  (Trans.  R.  Soc.  Canada ,  1921,  [iii],  15,  sect.  IV,  69 — 
92). — This  iron,  weighing  11*84  kilos.,  was  found  in  1916  and 
probably  represents  the  meteor  observed  on  January  21,  1914. 
The  structure  is  that  of  a  coarse  octahedrite,  and  the  different 
constituents  were  studied  in  detail  by  the  metallographic  method. 
I  is  the  bulk  analysis  of  the  iron  (also  insol.  in  nitric  acid  0*003 ; 
Ti,V,Al,Sn  absent) ;  II  of  the  kamacite  groundmass  readily  dis¬ 
solved  in  10%  hydrochloric  acid.  The  constituents  insoluble  in 
this  dilute  acid  were  separated  into  :  III,  bright,  tin- white  lamellae 
of  taenite  rich  in  nickel ;  IV,  tin- white,  uncrystallised  phosphide 
(schreibersite)  giving  ratios  near  Fe5(Ni,Co)2P2 ;  V,  long,  slender 
crystals  of  phosphide  (rhabdite?),  (Fe,Ni,CO)3P.  VI,  central 
portion  of  a  nodule  of  chromiferous  troilite,  which  in  the  outer 
portion  is  intergrown  with  38*71%  graphite. 


Fe. 

Ni. 

Co. 

Cu. 

Mn. 

Or. 

Si. 

P. 

S. 

C. 

Total.  d. 

L 

91*51 

7*84 

0*46 

0*08 

trace 

0*001 

0*002 

0*219 

0*012 

0*01 

100*12  7*873 

II. 

93*10 

6*39 

0*48 

0*03 

— 

— 

— 

— 

— 

— 

100*00  — 

III. 

60*74 

37*38 

0*67 

0*64 

nil 

nil 

nil 

0*65 

— 

trace 

100*08  7*9 

IV. 

61*28 

25*62 

0*47 

0*09 

— 

— 

— 

13*06 

— 

— 

100*52  7*2 

V. 

40*28 

41*36 

0*23 

0*77 

— 

— 

— 

15*35 

— 

n.  d. 

98*68*  — 

VI. 

62*91 

0*28 

trace 

0*16 

* 

0*96 

Also  SiO, 

0*69. 

35*47 

99*76  4*814 

L.  J.  S. 

The  Pitts  Meteorite.  S.  W.  McCallie  (Amer.  J.  Sci.,  1922, 
[v],  3,  211 — 215). — This  meteorite  was  observed  to  fall  on  April 
20, 1921,  at  Pitts  in  Wilcox  Co.,  Georgia.  Four  fragments,  weighing 
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57,  42J,  30,  and  2  ounces,  were  picked  up ;  d  7*23.  Analyses  by 
E.  Everhart  gave  I  for  the  metallic  portion  (forming  about  90% 
of  the  whole) ;  and  II  for  the  stony  portion,  of  which  77*62% 
consists  of  pyrrhotite  (FeS),  the  remainder  being  near  to  hypersthene 
in  composition. 


Fe. 

Ni. 

Co. 

Sn. 

Cu. 

Si. 

s. 

Mn. 

I. 

0-09 

0*32 

trace 

0*20 

0*00 

0*00 

28*30 

0*00 

II. 

91*50 

6*67 

0*45 

0*04 

trace 

1*40 

0*02 

0*05 

MnO. 

Na20. 

K20. 

MgO. 

ai2o3. 

FeO  [sic]. 

p2o5. 

SiOa. 

C  [diff.]. 

II.  027 

1*17 

0*32 

5*96 

0*30 

05*52 

0*07 

8*46 

2*32 

L.  J.  S. 
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Phenol-red  as  an  Indicator  for  Acidity  of  Media.  A. 

Massink  (Pharm.  Weekblad ,  1921,  58,  1133 — 1136). — The  colori¬ 
metric  determination  of  pK  in  the  region  7 — 8  by  means  of  phenol- 
red  is  affected  by  the  electrolyte-content  of  the  solution,  the  values 
being  too  low  with  low  salt-content,  and  too  high  with  high  salt- 
content.  S.  T.  L. 

Continuous  Reading*  Electro-titration  Apparatus.  Kenneth 
H.  Goode  ( J .  Amer.  Ghem.  Soc.,  1922,  44,  26 — 29). — An  electro¬ 
titration  apparatus  for  the  determination  of  hydrogen-ion  concen¬ 
tration  is  described  by  means  of  which  the  E.M.F.  between  a  calomel 
electrode  and  a  hydrogen  electrode  may  be  read  continuously. 
The  voltmeter  consists  of  a  three  electrode  vacuum  valve 
(“  audion  ”).  The  three  electrode  valve  consists  of  a  highly 
exhausted  glass  bulb  containing  an  incandescent  filament  sur¬ 
rounded  by  a  grid  of  fine  wire,  which  is  itself  surrounded  by  a 
metallic  plate.  A  battery  of  20 — 100  volts  connected  between 
the  plate  and  filament,  through  a  d’Arsonval  galvanometer, 
produces  a  current  through  the  plate  circuit,  the  magnitude  of 
which  is  proportional  to  the  potential  of  the  grid.  The  filament 
is  connected  to  a  6-volt  circuit  containing  a  resistance  which 
adjusts  the  current  to  1-06  amperes.  The  current  in  the  plate 
circuit,  Ip,  may  be  considered  as  the  sum  of  a  constant  current, 
I0 ,  which  is  independent  of  the  grid  potential  and  a  current 
(IP—IQ)  which  is  a  linear  function  of  the  grid  potential.  The 
current  70  is  balanced  by  an  equal  current  in  the  opposite  direction 
and  (Ip  —  I0)  is  measured  with  the  galvanometer  which  is  calibrated 
to  read  either  volts  or  Sorensen  units  directly.  The  calomel  cell  is  con¬ 
nected  to  the  negative  pole  of  the  filament  circuit  and  the  hydrogen 
electrode  to  the  grid.  The  apparatus  as  described  with  a  d’Arsonval 
galvanometer  of  sensitivity  of  10-1  xlO-6  amperes  for  one  scale 
division  is  sensitive  to  0-1  Sorensen  unit  or  0-006  volt.  J.  F.  S. 
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Titrations  in  Ethyl  Alcohol  as  Solvent.  Edna  R.  Bishop, 
Esther  B.  Kittredge,  and  Joel  H.  Hildebrand  ( J .  Amer . 
Chem.  Soc .,  1922,  44,  135 — 140). — Alcoholic  solutions  of  acetic, 
maleic,  palmitic,  and  sulphuric  acids,  p-chlorophenol,  and  phenol 
have  been  titrated  with  an  alcoholic  solution  of  sodium  ethoxide, 
using  the  hydrogen  electrode  as  indicator.  The  hydrogen  electrode 
was  measured  against  the  electrode  HgHg2Br2|JV/10KBr  in  alcohol. || 
Similar  titrations  of  alcoholic  solutions  of  ammonia  and  aniline  by 
alcoholic  hydrogen  chloride  were  also  carried  out.  Sharp  and 
accurate  end-points  were  obtained,  but  the  titrations  take  much 
longer  than  titrations  in  aqueous  solutions  by  the  same  method, 
since  the  hydrogen  electrode  requires  ten  minutes  before  it  reaches 
a  constant  value.  The  hydrogen  potentials  at  which  a  series  of 
indicators  changes  colour  was  determined  by  titrating  pairs  of  the 
above-named  substances  and  using  the  indicators  and  then  measur¬ 
ing  the  potential  of  the  mixture  which  just  gives  the  colour  change. 
The  potential  range  0T4 — 0*45  was  measured  with  aniline  and 
hydrogen  chloride,  0*45 — 0*70  and  0*90 — 0*97  with  acetic  acid  and 
sodium  ethoxide  and  0*75 — 0*98  volt  with  p-chlorophenol  and 
sodium  ethoxide.  The  positions  of  most  of  the  indicators  in  alcohol 
are  close  to  their  positions  in  water;  some  exceptions  occur,  for 
example,  cyanine  is  displaced  very  much  to  the  acid  side,  and 
some  indicators  which  are  useful  in  water  cannot  be  used  in  alcoholic 
solution.  The  following  colour  changes  and  potentials  are  re¬ 
corded  :  Benzaldehyde-green,  green  0*69  colourless.  Bromophenol- 
blue,  yellow  0*34,  green  0*47  blue.  Cresol-red,  pink  0*20  orange 
0*30.  Curcumin,  greenish -yellow  0*66  red  0*85  orange  0*91  golden. 
Cyanine,  colourless  0*24  blue;  gallein,  rose  0*68  violet-blue. 
Iodeosin,  golden  brown  0*20  pink  ;  methyl-green,  blue  0*66  lavender. 
Methyl-orange,  pink  0*20  orange  0*23  yellow.  Methyl-violet, 
violet  0*95  colourless.  Methyl-red,  red  0*54  orange  0*62  yellow. 
Naphthol-benzoin,  light  brown  0*70  blue.  p-Nitrophenol,  colour¬ 
less  0*61  yellow  green.  Phenolphthalein,  colourless  0*68  red. 
Resorcin-blue,  red  0*39  blue.  Rosolic  acid,  golden  0*58  orange  0*67 
pink.  Sodium  alizarin-sulphonate,  greenish- yellow  0*50  orange  0*55 
rose  0*82  violet.  Thymol  blue,  red  0*30  golden.  Thymolphthalein, 
colourless  0*82  blue.  Trinitrobenzene,  colourless  0*68  golden- 
orange.  Tropaeolin  salmon-pink  0*20  orange  0*23  golden,  and 
tropseolin  OO,  pink  0*15  orange  0*20  yellow*.  Palmitic  acid  in  the 
presence  of  tripalmitin  may  be  titrated  in  alcoholic  solution  with 
sodium  ethoxide,  using  thymolphthalein  as  indicator.  J.  r .  fe. 

Simple  Theory  of  the  Nephelometer.  P.  V.  Wells  (J.  Amer. 
Chem.  Soc.,  1922,  44,  267 — 276). — The  theory  of  the  nephelometer 
and  its  use  are  considered.  It  is  shown  that  although  the  depth 
ratios  by  reflection  and  by  transmission  are  equal,  both  methods 
cannot  be  used  in  nephelometry  except  for  an  intermediate  range 
of  concentrations.  For  extremely  dilute  suspensions,  for  example, 
less  than  10~5  gram/c.c.,  the  transmissions  are  quite  insensitive, 
whilst  the  reflection  measurement  remains  sensitive  down  to  the 
limit  of  vision.  On  the  other  hand,  for  very  turbid  suspensions 
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the  transmission  probably  follows  less  complicated  laws.  Although 
masses  in  suspension  much  too  small  to  be  detected  by  the  most 
delicate  balance  can  be  easily  measured  in  a  Tyndall  beam,  the 
precision  of  such  a  measurement  can  never  exceed  that?  of  the 
best  photometry,  that  is,  about  0*2%.  For  sensitive  and  rapid 
work  nephelometry  takes  its  place  with  other  volumetric  methods. 
The  phenomena  of  diffuse  reflection  and  transmission  are  much  more 
complicated  than  is  represented  in  the  present  considerations, 
but  the  simple  theory  presented  gives  a  general  idea  of  the  pheno¬ 
mena  and  may  serve  as  a  starting  point  of  a  future  investigation. 

J.  F.  S. 

Nephelometry.  A  Nephelometer  with  Constant  Standard. 

A.  A.  Weinberg  (Biochem.  Z .,  1921,  125,  292 — 310). — A  new 
nephelometer  and  point-source  of  light  are  described  which  embody 
the  best  features  of  the  Kober  (A.,  1917,  ii,  266)  and  Kleinmann 
(A.,  1920,  ii,  634)  nephelo meters,  the  most  striking  feature  being 
the  introduction  of  the  Lummer-Brodhun  prism  whereby  the  two 
fields  are  rendered  concentric.  Nephelometric  estimations  with 
such  an  instrument  are  comparative  and  a  modified  nephelometer 
is  described  with  a  permanent  standard.  This  is  attained  by 
replacing  one  of  the  tube  systems  by  two  Nicols,  the  lower  of 
which  can  be  rotated  relatively  to  the  upper,  thus  reducing  the  light 
to  any  degree  as  recorded  by  a  scale  on  the  Nicol  prism.  For 
coloured  solutions,  a  slip  of  coloured  glass  can  be  inserted. 

H.  K. 

Quantitative  Analysis  by  Centrifuge.  Olof  Arrhenius  (J. 
Amer.  Chem.  Soc.,  1922,  44,  132 — 134). — The  estimation  of  calcium, 
magnesium,  and  phosphoric,  sulphuric  and  nitric  acids  may  be 
effected  by  precipitating  the  various  substances  in  the  usual  way 
and  transferring  the  precipitate  and  mother- liquor  to  tubes  2*5  cm. 
diameter  at  the  top  and  provided  with  a  steep  funnel  below  leading 
to  a  capillary  tube  4  cm.  long  and  1  mm.  diameter.  The  precipitate 
is  allowed  to  settle  and  by  means  of  gentle  shaking  is,  for  the 
most  part,  caused  to  settle  in  the  capillary  stem.  The  tube  is 
then  centrifuged  until  the  height  of  the  column  of  precipitate  is 
constant ;  this  usually  requires  thirty  minutes.  The  height  of  the 
column  is  then  read  and  reduced  to  the  weight  standard  by  com¬ 
parison  with  a  precipitate  similarly  obtained  from  a  known  weight 
of  the  same  substance.  The  method  claims  no  great  degree  of 
accuracy,  and  is  suggested  as  a  suitable  method  of  analysis  for  soil 
and  similar  substances.  J.  F.  S. 

The  Penetrability  of  Filter-paper.  R.  C.  Griffin  and  H.  C. 
Parish  (J.  Ind.  Eng.  Chem.,  1922,  14,  199 — 200). — An  apparatus 
is  described  for  testing  the  penetrability  of  filter-paper  by  observing 
the  time  required  to  pass  100  c.c.  of  distilled  water  at  20°  through 
a  2 -inch  disk  of  the  paper  under  a  constant  head  of  9  inches  of 
water.  The  apparatus,  which  is  constructed  mostly  of  lead,  con¬ 
sists  of  an  overflow  cup  connected  by  a  pipe  to  the  under  side  of  a 
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wire  gauze  which  supports  the  disk  of  filter-paper,  and  is  placed 
9  inches  below  the  top  of  the  overflow  cup.  The  distilled  water  is 
fed  into  the  connecting  pipe  at  such  a  rate  that  it  overflows  at  the 
cup  as  well  as  through  the  outlet  pipe  of  the  apparatus  after  passing 
through  the  filter-paper,  and  the  number  of  seconds  required  to 
collect  100  c.c.  at  the  outlet  is  timed  with  a  stop  watch.  It  was 
found  that  the  temperature  of  the  water  had  a  marked  bearing  on 
the  speed  of  filtration,  water  at  30°,  for  example,  passing  through 
more  than  twice  as  rapidly  as  water  at  0°  under  otherwise  similar 
conditions.  The  time  factor  is  also  important,  and  even  when 
distilled  water  is  used  the  filtration  slows  down  after  a  time  owing 
to  the  hydration  and  expansion  of  the  fibres.  A  paper  which 
initially  had  a  penetrability  of  twenty-five  seconds  had  slowed 
down  after  two  hours  to  one  thousand  seconds.  G.  F.  M. 

Estimation  of  Perchlorate  by  Rothmund's  Method.  Fritz 

KOnig  (Z.  anorg.  Chem.,  1921,  120,  48). — In  the  estimation  of 
perchlorate  by  reduction  with  titanous  sulphate  by  Rothmund’s 
method  (A.,  1909,  ii,  434),  it  is  unnecessary  to  pass  a  current  of 
hydrogen  or  carbon  dioxide  through  the  flask  if  a  long,  narrow 
glass  tube  is  adapted  to  the  reflux  condenser  to  prevent  circulation 
of  air.  For  the  oxidation  of  excess  of  titanous  sulphate,  ferric 
ammonium  sulphate  is  better  than  permanganate  in  view  of  the 
fact  that  the  latter  may  attack  the  hydrochloric  acid,  and  that  in 
the  back-titration  of  silver  nitrate  in  the  chlorine  determination 
by  the  Volhard  process  a  ferric  salt  must  be  present.  Soluble 
titanic  sulphate  is  now  a  commercial  product  and  can  be  reduced 
electrolytically,  using  lead  electrodes,  to  titanous  sulphate. 

E.  H.  R. 

Comparative  Values  of  Different  Specimens  of  Iodine  for 
Use  in  Chemical  Measurements.  C.  W.  Foulk  and  Samuel 
Morris  (J.  Amer.  Chem .  Soc.,  1922,  44,  221 — 229). — Iodine  purified 
by  several  methods,  including  wet  and  dry  sublimation  and  drying 
in  the  presence  of  sulphuric  acid  and  phosphoric  oxide,  has  been 
compared  by  direct  titration  with  sodium  thiosulphate  with  iodine 
prepared  by  Baxter’s  atomic  weight  method  (A.,  1905,  ii,  81,  579). 
Using  some  new  forms  of  titration  flasks  and  other  pieces  of  apparatus 
for  handling  iodine,  it  is  shown  that  the  maximum  difference 
between  the  various  specimens  and  the  highly  purified  iodine  is 
0*024%.  It  is  shown  that  a  rubber  stopper  may  be  used  in  place 
of  a  glass  stopper  for  closing  the  flask  in  which  the  iodine  is  titrated. 
The  usual  method,  as  given  in  text-books  of  analytical  chemistry, 
of  drying  iodine  by  exposing  it  in  a  desiccator  with  a  drying  agent, 
is  open  to  criticism  if  the  iodine  has  previously  solidified  in  the 
presence  of  water.  Powdered  iodine  when  exposed  under  a  bell- 
jar  with  water  takes  up  0*09%  of  its  weight  in  forty -eight  hours, 
whilst  crystals  take  up  only  0*05%  under  the  same  conditions  in 
five  days.  An  exposure  to  sulphuric  acid  for  ten  days  removes 
the  whole  of  the  water  in  both  cases.  It  is  suggested  that  solids 
like  iodine,  which  have  a  measurable  vapour  pressure  at  ordinary 
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temperatures,  possess  peculiar  adsorptive  properties,  due  to  the 
fact  that  a  fresh  surface  is  being  continually  exposed.  J.  F.  S. 

Method  of  Determining  Traces  of  Oxygen  in  Hydrogen. 

Alfred  T.  Larson  and  Ernest  C.  White  ( J .  Amer.  Chem.  Soc ., 
1922,  44,  20 — 25). — A  rapid  and  accurate  method  of  estimating 
traces  of  oxygen  in  nitrogen-hydrogen  mixtures  such  as  are  used 
in  the  synthetic  manufacture  of  ammonia  is  described.  The 
method  consists,  essentially,  in  passing  the  gas  mixture  through 
a  platinised  platinum  catalyst  which  is  heated  at  305°  in  a  care¬ 
fully  regulated  diphenylamine  vapour- bath,  and  measuring  the 
rise  in  temperature  due  to  the  combustion  of  the  hydrogen  by 
means  of  a  thermo -element.  The  deflexions  of  a  sensitive  galvano¬ 
meter  attached  to  the  thermo-element  give  a  measure  of  the  oxygen 
content  of  the  gas  mixture.  Concentrations  of  oxygen  as  low  as 
0*001%  may  easily  be  determined  with  an  error  of  3%.  The 
apparatus  was  calibrated  for  a  rate  of  flow  of  500  c.c.  per  minute 
by  adding  electrolytic  oxygen  from  an  alkali  electrolysis  to  the 
oxygen-free  mixture  of  nitrogen  and  hydrogen.  By  the  use  of  a 
less  sensitive  galvanometer,  the  apparatus  may  be  used  for  con¬ 
centrations  of  oxygen  up  to  about*  1%.  Precautions  necessary  for 
efficient  working  of  the  apparatus  are  indicated.  J.  F.  S. 

The  Estimation  of  Sulphur  in  Iron  Pyrites.  G.  Chaudron 
and  G.  Juge-Boirard  (Compt.  rend 1922,  174,  683 — 685).- — 
During  the  dissolution  of  pyrites  in  nitric  acid  or  aqua  regia,  there 
is  always  a  separation  of  free  sulphur  if  the  temperature  exceeds 
60°,  in  the  case  of  marcasite  or  pyrites  containing  other  metallic 
sulphides.  If,  however,  the  acid  is  allowed  to  act  at  the  room 
temperature,  there  is  no  separation  of  sulphur,  but  the  time  required 
is  much  longer.  W.  G. 

A  New  Method  of  Estimating  Sulphur  in  Organic  Com¬ 
pounds.  H.  ter  Meulen  ( Rec .  trav.  chim.,  1922,  41,  112 — 
120). — The  substance  is  vaporised  or  decomposed  by  heating  in  a 
current  of  hydrogen  and  the  mixture  of  vapours  and  hydrogen  then 
passed  through  a  heated  quartz  tube  containing  platinised  asbestos. 
All  the  sulphur  is  thus  converted  into  hydrogen  sulphide,  which  is 
led  into  an  alkaline  solution  and  estimated  iodometrically.  In 
the  case  of  very  small  quantities,  colorimetric  estimation  by  means 
of  sodium  plumbite  is  suitable.  Experimental  errors  are  avoided 
by  using  small  quantities  of  material,  heating  gently,  and  not 
allowing  the  hydrogen  to  pass  too  quickly.  It  is  occasionally 
necessary  to  burn  off  a  deposit  of  carbon  from  the  catalyst. 

The  results  obtained  by  this  method  are  in  good  agreement  with 
the  theoretical  values.  H.  J.  E. 

Volumetric  Method  for  the  Estimation  of  Hyposulphurous 
and  Sulphoxylic  Acids.  Ferruccio  De  Bacho  (Giorn.  Chim. 
Ind.  Appl.,  1921,  3,  501 — 502). — This  method  is  based  on  the 
property  possessed  by  formaldehyde  of  forming  with  hyposulphite 
a  solution  highly  resistant  to  oxidation  by  means  of  atmospheric 
oxygen  [of.  J .  Soc.  Chem.  Ind.,  1922,  250a.]  T.  H.  P. 
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Microchemical  Estimation  of  Nitrogen.  C.  VallIse  and 

M.  Polonowski  (Compl.  rend .  Soc.  Biol.,  1921,  84,  900 — 901 ;  from 
Chem .  Zentr.,  1921,  iv,  1080). — For  microchemical  estimation  of 
nitrogen,  the  substance  is  heated  with  1  c.c.  of  su]phuric  acid, 
1  gram  of  potassium  sulphate,  and  a  small  piece  of  quartz,  and 
diluted  with  6  c.c.  of  water.  After  addition  of  3  c.c.  of  sodium 
hydroxide  solution,  the  ammonia  is  carried  over  by  a  current  of 
air  into  0*02AT-sulphuric  acid.  G.  W.  It. 

Estimation  of  Small  Quantities  of  Nitrogen  by  KjeldahTs 
Method.  J.  K.  Parnas  and  Richard  Wagner  ( Biochem .  Z 
1921,  125,  253 — 256). — A  description  of  a  slight  modification  of 
Pregl’s  micro -Kjeldahl  method  of  analysis.  H.  K. 

Nesslerisation  of  Ammonia  Solutions.  Clarence  E.  May 
and  Harry  P.  Ross  (J.  Amer.  Chem.  Soc.,  1921,  43,  2574 — 2575). — 
In  the  estimation  of  ammonia  in  urine  by  the  Folin-Bell  method 
(A.,  1917,  ii,  268)  and  of  urea  in  urine  by  the  Folin-Youngburg 
method  (A.,  1919,  ii,  304),  the  authors  were  troubled  by  the  form¬ 
ation  of  clouds  and  precipitates  during  the  time  (twenty  minutes) 
which  the  solution  is  kept  after  the  addition  of  the  reagent.  An 
investigation  of  the  reactions  shows  that  such  disturbing  occurrences 
may  be  avoided  if  the  following  points  are  observed.  Distilled 
water  only  must  be  used  for  dilutions;  the  flask  must  be  rinsed 
with  nitric  acid  before  each  determination  to  remove  the  mercury 
film  which  may  have  been  formed  in  a  previous  experiment ;  the 
Nessler  solution  should  be  the  one  recommended  by  Folin  and 
Wu  (A.,  1919,  ii,  308) ;  the  whole  of  the  Nessler  solution  must  be 
added  rapidly ;  after  the  addition,  the  solution  must  not  be  shaken 
or  stirred  and  must  be  left  unmoved  for  at  least  twenty  minutes 
and  any  dilution  must  be  made  only  after  this  time  has  elapsed; 
the  solution  to  be  Nesslerised  should  not  contain  more  than  1*0  mg. 
of  ammonia  nitrogen  in  150  c.c.  On  Nesslerisation  and  dilution 
to  200  c.c.,  the  brown  colour  is  very  intense,  and  with  such  concen¬ 
trated  solutions  part  of  the  product  tends  to  deposit  on  the  walls 
of  the  flask  and  interfere  with  the  colorimetric  work.  J.  F.  S. 

The  Volumetric  Estimation  of  Hydroxylamine  and  Hydr¬ 
azine.  Albin  Ktjrtenacker  and  Josef  Wagner  (Z.  anorg . 
Chem.,  1921,  120,  261 — 266). — It  was  shown  by  Rupp  and  M&der 
(A.,  1913,  ii,  618)  that  hydroxylamine  can  be  oxidised  quanti¬ 
tatively  by  a  bromate-bromide  mixture  in  sulphuric  acid  solution 
to  nitric  acid,  according  to  the  equation  NH2,0H+6Br+2H20= 
HN03+6HBr.  As  a  method  of  analysis,  however,  the  reaction 
has  serious  limitations,  since,  unless  only  a  very  small  quantity  of 
hydroxylamine  is  taken  and  a  large  excess  of  bromine  used,  oxidation 
is  incomplete  and  nitrous  acid  is  formed.  It  is  found,  however, 
that  if  bromate  alone  is  used  in  strong  hydrochloric  acid  solution, 
nascent  chlorine  being  then  the  oxidising  agent,  complete  oxidation 
is  assured,  and  the  reaction  can  be  used  for  the  estimation  of 
hydroxylamine.  The  hydroxylamine  solution  (containing  about 
114  gram  of  NH2*OH,HCl  per  litre)  is  mixed  with  excess  of 
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OTiV-potassium  bromate  solution  and  acidified  with  hydrochloric 
acid.  After  a  quarter  of  an  hour  (the  reaction  is  not  instantaneous), 
potassium  iodide  solution  is  added  and  the  liberated  iodine  is 
titrated  with  thiosulphate.  Sulphuric  acid  cannot  be  used  instead 
of  hydrochloric,  and  bromide  must  not  be  present. 

Hydrazine  is  oxidised  by  bromate  or  a  bromide-bromate  mixture 
in  hydrochloric  acid  solution  instantaneously  to  nitrogen.  The 
estimation  can  be  carried  out  exactly  as  for  hydroxylamine,  estim¬ 
ating  excess  of  bromate  by  means  of  iodide  and  thiosulphate,  or  a 
direct  bromate  titration  can  be  made  using  indigo  as  indicator. 
The  hydrazine  solution  is  mixed  with  potassium  bromide  and 
hydrochloric  acid  and  titrated  with  OTAT-bromate  solution  at 
about  60°.  Towards  the  end  of  the  titration,  a  few  drops  of  indigo 
solution  are  added  and  the  titration  is  continued  until  the  colour 
becomes  yellow. 

Hydroxylamine  and  hydrazine  may  be  estimated  together.  A 
sample  is  first  titrated  as  for  hydroxylamine,  and  the  bromate 
equivalent  for  the  sum  of  the  two  found.  A  second  sample  is  then 
oxidised  with  bromate  in  an  atmosphere  of  carbon  dioxide  and  the 
nitrogen  evolved  is  collected  and  measured.  This  gives  the  amount 
of  hydrazine  present  and  that  of  the  hydroxylamine  can  be 
calculated.  E.  H.  K. 

The  Action  of  Nitrous  Acid  on  Iodides  in  the  Presence  of 
Oxygen.  Maurice  Lombard  [Bull.  Soc.  chim.,  1922,  [iv],  31, 
161 — 169). — When  nitrous  acid  acts  on  potassium  iodide  in  the 
presence  of  oxygen,  the  nitrous  acid  is  regenerated  as  fast  as  it 
disappears.  Without  taking  slight  losses  into  account,  two  causes 
limit  the  phenomenon.  One  of  these  causes  is  independent  of  the 
analyst,  and  is  small  but  relatively  constant.  It  is  the  production 
of  a  small  amount  of  nitrogen.  The  other  cause,  which  is  of  variable 
importance,  depends  almost  entirely  on  the  method  of  working. 
It  is  the  production  of  nitrate  (which  may  be  nil) ;  and  it  is  this  which, 
coupled  with  the  losses  by  diffusion,  leads  to  such  variable  results. 
Thus  the  estimation  of  nitrites  by  the  liberation  of  iodine  is  im¬ 
possible  in  the  presence  of  oxygen.  Comparable  results  might  be 
obtained  by  working  under  carefully  controlled  conditions  which 
would,  however,  be  difficult  to  realise,  and  different  analysts  would 
probably  obtain  widely  differing  results.  W.  G. 

Estimation  of  Oxides  of  Nitrogen  [in  Air].  V.  C.  Allison, 
W.  L.  Parker,  and  G.  W.  Jones  (U.8.  Bureau  of  Mines,  Tech . 
Paper  249). — The  phenoldisulphonic  acid  method  for  the  estimation 
of  nitrates  in  water  analysis  is  adapted  to  the  estimation  of  small 
quantities  of  oxides  of  nitrogen  in  air.  The  sample  is  taken  in  an 
evacuated  tube  of  about  250  c.c.  capacity,  and  after  the  usual 
analysis  has  been  made  for  carbon  dioxide,  carbon  monoxide, 
oxygen,  etc.,  5  c.c.  of  10%  sodium  hydroxide  solution  and  5  c.c. 
of  hydrogen  peroxide  are  introduced  into  the  tube,  wdiich  is  then 
closed  with  a  rubber  stopper  and  rotated  to  coat  the  inside  with 
a  film  of  liquid,  and  is  then  left  for  thirty  minutes.  The  contents 
are  then  washed  through  a  filter-paper  into  a  150  c.c.  beaker  and 


ii.  314 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


evaporated  just  to  dryness.  The  residue  is  treated  with  2  c.e.  of 
the  phenoldisulphonic  acid  reagent,  diluted  to  10  c.c.,  filtered 
into  a  Nessler  tube,  15  c.c.  of  ammonia  are  added,  and  the  whole 
made  up  to  100  c.c.  and  compared  with  standards  similarly  prepared 
from  a  standard  potassium  nitrate  solution.  The  method  is  sensi¬ 
tive  to  10  parts  of  oxides  of  nitrogen  in  1,000,000  parts  of  air  with 
an  accuracy  of  about  5  parts  per  million.  G.  F.  M. 

The  Argentometric  Titration  of  Phosphoric  Acid,  I.  M. 

Kolthoff  (Pharm.  Weekblad J  1922,  59,  205 — 215). — The  solu¬ 
bility  product  of  silver  phosphate  in  wrater  is  of  the  order  1  x  10~*21 ; 
accurate  determinations  are  impossible,  since  decomposition  occurs, 
the  salt  becoming  black.  Accurate  results  are  easily  obtained  in 
estimating  phosphoric  acid  by  means  of  excess  of  silver  nitrate  if 
the  solution  is  made  neutral  to  phenol-red  by  addition  of  OTA7- 
sodium  hydroxide ;  phenolphthalein  is  less  suitable.  In  place  of 
sodium  hydroxide,  sodium  acetate  may  be  added;  about  2  grams 
are  required  for  10  c.c.  of  0T  molar  phosphate  solution,  and  in  this 
case  ammonium,  calcium,  and  magnesium  salts  do  not  interfere. 

In  estimating  phosphoric  acid  in  urine,  the  ammonium  mag¬ 
nesium  salt  is  precipitated,  washed  and  dissolved  in  nitric  acid, 
the  solution  being  neutralised  with  sodium  hydroxide,  using 
dimethyl-yellow  as  indicator,  and  titrated  with  silver  nitrate,  the 
excess  of  which  is  estimated  by  Volhard’s  method.  8.  I.  L. 

Errors  caused  by  Nitrates  and  Nitrites  in  the  Estima¬ 
tion  of  Arsenic  by  the  Distillation  Method  and  a  Means  for 
their  Prevention.  J.  J.  T.  Graham  and  C.  M.  Smith  ( J.  Ind.  Eng . 
Che?n.,  1922,  14,  207 — 209). — In  the  presence  of  nitrates  or  nitrites 
the  distillation  method  for  the  estimation  of  arsenic  as  usually 
carried  out,  using  cuprous  chloride  or  cuprous  chloride  and  ferrous 
sulphate  as  the  reducing  agents,  gives  lowT  results  owing  to  some 
volatile  substance,  probably  nitrosyl  chloride,  carried  over  with 
the  arsenic  trichloride  into  the  distillate  oxidising  it  to  quinque- 
valent  arsenic.  The  extent  of  the  oxidation  depends  largely  on 
the  length  of  time  the  distillate  is  kept  before  titration.  The 
error  may  be  avoided  by  using  hydrazine  sulphate  in  conjunction 
preferably  with  sodium  bromide  as  the  reducing  agent,  whereby 
the  nitrates,  etc.,  are  reduced  to  nitrogen.  For  a  sample  con¬ 
taining  the  equivalent  of  not  more  than  06  gram  of  As205,  50  c.c. 
of  a  solution  containing  2%  each  of  hydrazine  sulphate  and  sodium 
bromide  in  dilute  (1:4)  hydrochloric  acid  will  be  required  for  the 
analysis.  The  mixture  is  boiled  for  two  to  three  minutes,  100  c.c. 
of  concentrated  hydrochloric  acid  are  added,  and  the  distillation 
is  proceeded  with  in  the  usual  w7ay.  G.  F.  M. 

The  Separation  of  Arsenic  from  Tungsten,  Vanadium,  and 
Molybdenum  by  Means  of  Methyl  Alcohol  in  a  Current  of  Air. 

L.  Moser  and  J.  Ehrlich  (Ber.,  1922,  55,  [5],  430 — 437). — It 
has  been  shown  previously  (A.,  1912,  ii,  866)  that  tervalent  arsenic 
can  be  separated  quantitatively  from  antimony  and  other  metals 
at  the  temperature  of  boiling  water  by  volatilising  it  partly  as 
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methyl  arsenite  and  partly  as  arsenic  trichloride  in  a  current  of 
air.  In  the  presence  of  tungstic  acid,  however,  the  removal  of 
arsenic  is  incomplete,  owing  to  the  adsorption  of  a  portion  of  the 
arsenic  trichloride  by  colloidal  tungstic  acid.  The  difficulty 
can  be  removed  by  bringing  the  latter  into  highly  disperse 
solution,  which  is  readily  effected  by  means  of  pyrogallol ;  the 
procedure  is  described  fully  in  the  original.  Accurate  results  are 
obtained  thereby  in  the  estimation  of  arsenic,  but  the  method 
suffers  under  the  disadvantage  that  the  pyrogallol  must  be  destroyed 
before  the  tungsten  can  be  estimated  in  the  residue.  The  action 
of  a  number  of  other  substances  (oxalic,  tartaric,  and  citric  acids) 
is  considered  and  the  following  process  is  recommended.  The 
solution  containing  the  tungstate  and  arsenious  acid  (arsenic  acid 
must  be  reduced  by  one  of  the  customary  methods)  is  evaporated 
to  small  bulk  and  treated  with  glacial  acetic  acid  (20  c.c.)  and 
concentrated  hydrochloric  acid  (120 — 150  c.c.) ;  after  addition  of 
methyl  alcohol  (30  c.c.),  distillation  is  effected  as  described  previously 
in  a  current  of  air.  Arsenic  is  estimated,  preferably  iodometrically, 
in  the  distillate ;  the  residue  in  the  distillation  flask  is  evaporated 
completely  to  dryne&s  on  the  water- bath,  dissolved  in  dilute  sodium 
hydroxide  solution,  and  the  tungstic  acid  precipitated  as  mercurous 
tungstate. 

The  separation  of  arsenic  from  molybdenum  and  vanadium  is 
effected  without  difficulty  by  the  ester  method ;  it  is  only  necessary 
to  make  certain  that  a  sufficient  amount  of  the  reducing  agent  is 
added  (even  when  the  arsenic  is  present  in  the  tervalent  state), 
since  molybdic  and  vanadic  acids  themselves  attack  the  latter. 

H.  W. 

The  Theory  of  the  Distillation  of  Arsenic  and  a  New  Separ¬ 
ation  of  Arsenic  from  all  Metals  in  a  Current  of  Air.  L. 

Moser  and  J.  Ehrlich  ( Ber .,  1922,  55,  [5],  437 — 447;  cf.  Moser 
and  Perjatel,  A.,  1912,  ii,  866;  Moser  and  Ehrlich,  preceding 
abstract). — A  study  of  the  rate  of  distillation  of  arsenic  chloride 
from  a  solution  of  arsenious  oxide  in  concentrated  hydrochloric 
acid  shows  that  the  process  is  influenced  greatly  by  the  hydrolysis 
of  the  chloride  and  that  this  effect  becomes  more  marked  as  the 
distillation  proceeds  towards  completion.  The  difficulty  has  been 
overcome  largely  by  suitable  addition  of  potassium  bromide  to 
which  a  catalytic  action  has  been  commonly  ascribed.  Its  function, 
however,  is  shown  to  depend  on  its  ability  to  repress  hydrolysis 
of  arsenic  chloride,  since  it  may  be  regarded  as  attracting  the 
water  from  the  mixture  for  purposes  of  solution  and  thus  rendering 
the  solutions  of  arsenic  chloride  in  hydrochloric  acid  more  con¬ 
centrated  with  regard  to  the  latter.  The  effect  is  exhibited  by  a 
number  of  other  substances,  for  example,  barium  chloride,  barium 
acetate,  sodium  pyroborate,  sodium  benzoate,  sodium  nitroprusside, 
crystalline  lactose,  etc.,  which  are  freely  soluble  in  water,  but 
insoluble  or  very  sparingly  soluble  in  concentrated  hydrochloric 
acid. 

The  following  method  of  estimating  arsenic  is  recommended. 
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It  does  not  involve  the  use  of  methyl  alcohol.  It  requires  no 
supervision  and  is  complete  within  about  forty  minutes  (or  thirty 
minutes  after  addition  of  potassium  bromide).  Since  the  liquid 
never  comes  to  its  boiling  point,  it  is  impossible  for  compounds  of 
antimony  to  distil.  The  apparatus  consists  of  a  wide-mouthed 
flask  of  300  c.c.  capacity  provided  with  a  rubber  stopper  carrying 
an  inlet  tube  for  air,  a  stoppered  dropping  funnel,  and  a  bulb  tube 
connected  with  a  long  glass  tube  dipping  into  water  (250  c.c.) 
contained  in  a  beaker  which  is  cooled  by  running  water.  The 
arsenious  oxide  (0T5 — 0*25  gram)  is  dissolved  in  concentrated 
hydrochloric  acid  ( d  1T9,  50  c.c.)  in  the  flask  which  is  immediately 
immersed  up  to  the  neck  in  boiling  waiter,  whilst  a  brisk  current 
of  air  is  passed  through  the  solution.  At  intervals  of  ten  minutes, 
further  additions  of  concentrated  hydrochloric  acid  (20  c.c.)  are 
made.  After  forty  to  sixty  minutes  the  distillation  is  interrupted 
and  the  arsenic  titrated  in  the  distillate  with  N /10-potassium 
bromate  solution.  The  procedure  is  similar  when  potassium 
bromide  (about  T5  grams)  is  used,  but  two  or  at  most  three 
additions  of  hydrochloric  acid  only  are  necessary.  Arsenic  acid 
must  be  reduced  in  the  usual  manner,  for  e&ample,  with  ferrous 
sulphate,  hydrazine  sulphate,  or  even  with  potassium  bromide 
alone.  H.  W. 

Microchemical  Estimation  of  Carbon  and  Hydrogen. 

Fritz  Wrede  ( Ber.}  1922,  55,  [B],  557 — 563). — A  valuable  detailed 
discussion,  unsuitable  for  abstraction,  of  apparatus,  absorbent 
and  oxidising  materials,  and  procedure  necessary  for  the  micro¬ 
chemical  estimation  of  carbon  and  hydrogen  in  organic  compounds 
by  Pregl’s  method.  J.  K. 

Estimation  of  the  Carbon  Dioxide  Content  of  Air,  with 
Special  Reference  to  the  1 1  Aeronom.  ’ T  Hans  Rauch  (Z. 
Hyg.  Infektionslcranlch ,  1920,  91,  1 — 26). — A  critical  comparison 
was  made  between  various  methods  for  the  estimation  of  carbon 
dioxide  as  used  in  analysing  the  air  of  schools,  dwellings,  etc. 
Results  obtained  with  the  “  aeronom,”  an  instrument  in  which 
the  difference  of  pressure,  measured  with  an  oil  manometer,  of 
an  enclosed  volume  of  air  before  and  after  its  content  of  carbon 
dioxide  has  been  absorbed  with  sodium  hydroxide,  differ  by  as  much 
as  20%  when  compared  with  the  more  exact  Pettenkofer’s  baryta 
method.  These  larger  errors  were  found  also  when  the  carbon 
dioxide  was  absorbed  by  sodium  carbonate  or  sodium  hydroxide 
as  in  the  methods  of  Lung-Zeckerdorf  and  Wolput.  The  author 
concludes  that  of  the  methods  studied  in  determining  the  ventilating 
conditions  in  rooms,  Pettenkofer’s  method  is  preferable. 

Chemical  Abstracts. 

Estimation  of  Carbon  Dioxide  in  Mineral  Carbonates. 

L.  A.  Sayce  and  A.  Crawford  (J.  Soc.  Chem .  Ind,,  1922,  41, 
57 — 58t). — The  ignition  method  in  a  Teclu  furnace  until  the 
substance  shows  no  further  loss  in  weight  gives  consistent  results 
where  the  decomposition  temperature  is  low  enough  for  it  to  be 
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applied  without  complications  arising,  as,  for  example,  reduction  to 
metallic  lead  with  cerussite,  and  oxidation  of  the  ferrous  oxide 
to  an  unknown  extent  with  chalybite.  The  Schrotter  method  is 
unsuitable  for  estimating  the  carbonates  of  metals  having  com¬ 
paratively  insoluble  sulphates.  Hydrochloric  acid  can  be  used 
successfully  for  the  decomposition,  but  this  introduces  the  danger 
of  loss  of  acid  by  volatilisation.  Armstrong’s  simple  modification 
of  the  Schrotter  apparatus  is  capable  of  fair  accuracy.  Garrett’s 
apparatus,  consisting  of  a  stout  test-tube  to  the  top  of  which  is 
attached  a  Y-tube,  one  branch  of  which  bears  a  tap  funnel  con¬ 
taining  dilute  acid,  and  the  other  a  combined  condenser  and  drying 
tube  leading  to  potash  bulbs  or  soda-lime  tubes,  gave  good  results 
with  witherite,  but  for  some  unexplained  reason  very  inconsistent 
results  were  obtained  with  calcite.  Collin’s  calcimeter,  by  reason 
of  the  ease  of  operation,  and  the  short  time  needed  for  an  estimation 
seems  well  adapted  for  dealing  with  readily  soluble  carbonates 
when  an  accuracy  of  0-1  or  0*2%  is  sufficient.  G.  F.  M. 

The  Volumetric  and  Gravimetric  Estimation  of  Zinc. 

Stefan  Urbasch  ( Chem .  Ztg .,  1922,  46,  6 — 7,  29 — 30,  53 — 55, 
97—99,  101—103,  125—127,  133—134,  138— 139).— The  separation 
of  zinc  from  the  common  metals  and  its  estimation  by  means  of 
potassium  ferrocyanide  and  sodium  sulphide  and  as  zinc  oxide  have 
been  studied  in  detail.  In  all  cases  the  ore  is  dissolved  in  aqua 
regia,  the  solution  evaporated  with  sulphuric  acid,  the  heavy 
metals  removed  with  hydrogen  sulphide  and  the  iron  and  aluminium 
with  ammonia  in  the  presence  of  ammonium  chloride  if  the  ferro¬ 
cyanide  or  gravimetric  method  is  to  be  used,  or  of  magnesium 
chloride  if  the  sulphide  titration  is  adopted.  The  ferrocyanide 
titration  is  carried  out  in  a  bulk  of  150  c.c.  containing  2 — 3  drops 
of  hydrochloric  acid  and  3  c.c.  of  a  0*03%  ferric  chloride  solution. 
The  ferrocyanide  is  added  to  the  boiling  zinc  solution  until  the 
blue  colour  just  fades  to  white,  a  standard  zinc  chloride  solution 
is  ’then  added,  drop  by  drop,  until  the  blue  colour  just  reappears, 
and  this  amount  of  zinc  is  deducted  from  that  found  in  the  first 
titration.  In  the  sulphide  method,  ammonia  and  ammonium 
salts  should  be  kept  as  low  as  possible.  The  separation  of  cadmium 
from  zinc  by  hydrogen  sulphide  is  not  complete  in  one  operation 
if  much  zinc  is  present,  but  a  satisfactory  separation  may  be 
obtained  by  boiling  the  solution  of  the  mixed  metals  with  aluminium 
foil  and  finally  adding  hydrogen  sulphide  water  to  prevent  re¬ 
solution  of  the  cadmium.  The  separation  of  zinc  from  nickel  and 
cobalt  by  the  “  salting  out  ”  method  is  discussed  with  regard  to 
the  necessary  acidity  of  the  solution;  the  author  recommends 
saturating  a  solution  containing  less  than  0-15  gram  of  zinc  and 
about  1  c.c.  of  normal  acid  per  100  c.c.  with  hydrogen  sulphide  at 
50°.  [Cf.  J.  Soc.  Chem .  Ind .,  1922,  218a.]  A.  R.  P. 

The  Detection  of  Small  Quantities  of  Lead  in  Urine.  O. 

Schumm  (Z.  physiol.  Chem.,  1922, 118,  189 — 214). — Copper  sulphate 
is  added  to  the  urine  and  the  lead  precipitated  with  the  copper 
as  the  sulphides  by  hydrogen  sulphide;  by  then  separating  the 
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mixture  by  electrolysis,  it  is  possible  to  detect  small  quantities  of 
lead  of  the  order  of  a  few  deeimilligrams  in  a  litre  and  a  half. 

s.  s.  z. 

Studies  on  Thallium  Compounds.  I.  Analytical.  Arth ur 
John  Berry  (T.,  1922,  121,  394 — 399). 

A  New  Iodometric  Method  for  the  Estimation  of  Copper. 

Rudolf  Lang  (Z.  anorg.  Ghent.,  1921,  120,  181 — 202). — The  usual 
iodometric  method  for  estimating  copper  depends  on  the  reduction 
of  a  cupric  salt  by  an  iodide  to  cuprous  iodide  followed  by  titration 
of  the  free  iodine  formed.  The  reaction  Cu#,+2r  Cul+I  is, 
however,  reversible,  and  in  the  present  paper  methods  are  developed 
for  estimating  copper  which  consist  in  oxidising  a  cuprous  salt 
with  a  known  quantity  of  iodine  and  titrating  the  excess.  The 
most  suitable  salt  for  oxidation  is  cuprous  thiocyanate,  the  reaction 
being  carried  out  in  presence  of  ammonium  oxalate  or  tartrate. 
The  reaction  is  complicated,  however,  by  the  possibility  of  a 
reaction  between  thiocyanate  and  iodine  such  as  KCNS+8I+ 
4H20=H2S04+ICN+KI+6HI.  A  lengthy  investigation  was 
carried  out  to  study  the  extent  to  which  this  reaction  proceeds  in 
presence  of  thiocyanates  of  potassium,  sodium,  and  ammonium, 
oxalic  acid,  ammonium  oxalate,  ammonium  sulphate,  nitrate,  and 
chloride  in  presence  and  absence  of  copper  salts,  and  it  was  found 
that  the  reaction  could  be  altogether  inhibited  in  presence  of  oxalic 
acid  and  the  ammonium  salts  of  strong  acids,  including  ammonium 
thiocyanate  in  high  concentration.  The  following  method  was  finally 
adopted  for  the  estimation  of  copper.  A  solution  of  cupric  salt, 
weakly  acidified  with  a  mineral-acid,  and  containing  at  most  0*28 
gram  of  copper  is  reduced  with  excess  of  sulphurous  acid  and  diluted 
to  0-1 N.  Ammonium  thiocyanate  solution  is  added  to  precipitate 
the  copper  as  cuprous  thiocyanate  and  the  solution  is  boiled  to 
expel  sulphur  dioxide.  After  cooling,  a  mixture  of  5  volumes  of 
ammonium  oxalate  solution  containing  45  grams  of  hydrated  salt 
per  litre  and  7  volumes  of  oxalic  acid  solution  containing  120  grams 
of  hydrated  acid  per  litre  is  added,  and  the  whole  is  diluted  to 
400  c.c.  Next  0-lAr-iodine  solution  is  run  in  until  a  clear  solution 
is  obtained,  the  mixture  being  well  shaken,  and  excess  of  iodine 
is  titrated  with  thiosulphate  solution. 

The  cupric  salt  can  be  reduced  with  cyanide  instead  of  sulphurous 
acid,  the  advantage  of  this  method  being  that  the  reduction  is 
selective  for  copper  and  that  the  reducing  agent  need  not  be 
removed.  Conditions  were  determined  experimentally  under  which 
reaction  between  cyanide  and  iodine  is  prevented,  and  it  was 
found  necessary,  after  reduction,  to  acidify  before  adding  iodine 
since  only  cyanogen  ions,  not  hydrocyanic  acid,  reduce  iodine. 
The  following  method  was  finally  adopted.  The  cupric  salt  solution 
containing  at  most  0-28  gram  of  copper  is  made  ammoniacal  in  a 
long-necked  flask  and  reduced  with  O-SN-potassium  cyanide  solu¬ 
tion.  After  addition  of  1  gram  of  ammonium  thiocyanate,  the 
solution  is  acidified  with  concentrated  oxalic  acid  solution,  keeping 
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cold,  so  that  all  the  copper  is  precipitated  as  thiocyanate.  The 
oxidation  with  iodine  and  titration  are  then  carried  out  as  above. 

In  place  of  the  expensive  potassium  iodide  solution  of  iodine,  a 
potassium  cyanide  solution  can  be  used,  prepared  by  dissolving 
3  grams  of  potassium  cyanide  in  a  little  water,  dissolving  in  this 
12*7  grams  of  iodine,  and  making  up  to  a  litre.  This  solution  is 
quite  stable. 

The  above  methods  are  applicable  in  presence  of  all  the  com¬ 
moner  metals.  Notes  are  given  of  slight  precautions  and  modi¬ 
fications  necessary  in  presence  of  silver,  mercury,  lead,  bismuth, 
arsenic,  antimony,  cobalt,  manganese,  iron,  barium,  strontium, 
calcium,  and  magnesium.  E.  H.  R. 

A  Rapid  Iodometric  Estimation  of  Copper  and  Iron  in 
Mixtures  of  their  Salts.  Ian  William  Wark  (T.,  1922,  121, 
358—363). 

Estimation  of  Metallic  Aluminium  and  Aluminium  Oxide 
in  Commercial  Metal.  H.  V.  Churchill  (J.  Ind .  Eng.  Chem., 
1922,  14,  81);  Julian  H.  Capps  ( ibid .,  81 — 82). — The  first  author 
criticises  a  recent  paper  by  Capps  (A.,  1921,  ii,  657),  whose  results 
indicate  an  atomic  weight  of  26*81  for  aluminium,  and  concludes 
that  the  method  described  is  untrustworthy.  Capps  replies, 
admitting  an  error  pointed  out  by  Churchill,  but  considers  that  his 
figures  after  recalculation  still  support  his  contention  that  the 
accepted  atomic  weight  for  aluminium  is  wrong.  W.  P.  S. 

The  Analysis  of  Aluminium  Alloys.  Anton  Brenner 
( Chem .  Ztg.,  1922,  46,  188).— The  solution  of  aluminium  and 
zinc  hydroxides  in  alkali  hydroxide  solution  is  treated  with  sodium 
sulphide,  the  precipitate  is  collected  on  a  filter,  washed  with  hot 
water,  and  dissolved  in  dilute  hydrochloric  acid.  The  cold  solution 
is  treated  with  sodium  carbonate  and  the  precipitated  zinc  carbonate 
collected,  washed,  ignited,  and  weighed  as  zinc  oxide.  The  method 
is  more  rapid  than  that  involving  separation  of  the  zinc  sulphide 
from  organic  acid  solutions.  A.  R.  P. 

The  Separation  of  the  Oxides  of  Iron  and  Aluminium  from 
Admixture  with  Calcium  Oxide  by  the  Nitrate  Method. 

Charriou  ( Compt .  rend .,  1922,  174,  751—754). — In  St.  Claire 
Deville’s  method  for  the  separation  of  the  oxides  of  iron  and 
aluminium  from  calcium  oxide  by  means  of  ammonium  nitrate, 
it  is  preferable  to  carry  out  the  drying,  after  the  precipitation  of 
the  hydroxides  with  ammonia,  at  a  temperature  not  exceeding 
150°  and  in  the  presence  of  ammonium  nitrate.  The  residue  is 
then  extracted  three  times  with  a  boiling  10%  solution  of  ammonium 
nitrate  and  subsequently  washed  with  boiling  water.  Under 
these  conditions  the  separation  is  complete.  W.  G. 

A  New  Quantitative  Method  for  the  Estimation  of  Iron  in 

the  Blood.  Anson  L.  Brown  (J.  Amer.  Chem .  Soc.,  1922,  44, 
423 — 425). — To  0'5  c.c.  of  blood,  laked  in  4  c.c.  of  water,  1  c.e.  of 
concentrated  hydrochloric  acid  and  0*01  gram  of  potassium  chlorate 
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fire  added,  and  the  mixture  is  heated  in  a  boiling  water- bath  until 
it  becomes  white  or  light  yellow  and  the  whole  of  the  proteins 
are  precipitated.  The  mixture  is  allowed  to  cool  and  is  filtered, 
and  the  residue  is  washed  with  water  until  15  c.c.  of  filtrate  are 
obtained.  The  iron  is  estimated  colorimetrically  in  an  aliquot 
portion  of  the  filtrate  against  a  standard  iron  solution,  using  potass¬ 
ium  thiocyanate  as  indicator.  W.  G. 

Separation  of  Germanium  and  Arsenic.  John  H.  Muller 
(J.  Amer.  Chem.  Soc.,  1921,  43,  2549 — 2552).- — -A  method  of 
separating  minute  traces  of  arsenic  from  germanium  is  described. 
The  method  consists  in  adding  a  large  excess  of  hydrofluoric  acid 
to  the  mixed  oxides  and  precipitating  cold  with  hydrogen  sulphide. 
By  these  means  arsenic  is  precipitated  quantitatively.  Hydrogen 
sulphide  is  without  action  on  solutions  of  fluorogermanic  acid 
and  its  salts.  The  separation  is  sufficiently  accurate  to  estimate 
as  little  as  0*01%  of  arsenic  in  germanium  compounds.  The 
method  is  especially  useful  in  connexion  with  the  preparation  of 
pure  germanium  compounds,  as  the  fractional  crystallisation  of 
the  double  fluoride  can  thus  be  avoided  and  the  operation  carried 
out  in  small  volumes  of  solution.  Germanium  dioxide  is  non¬ 
toxic,  and  solutions  of  it  when  injected  subcutaneously  show  a 
marked  erythropoietic  action.  J.  F.  S. 

Co-precipitation  of  Vanadic  Acid  with  Ammonium  Phos¬ 
phomolybdate.  J.  R.  Cain  and  J.  C.  Hostetter  (J.  Amer . 
Chem .  Soc.,  1921,  43,  2552 — 2562). — The  authors  have  investigated 
the  conditions  under  which  the  simultaneous  precipitation  of 
vanadic  acid  and  ammonium  phosphomolybdate  is  best  carried 
out  in  connexion  with  the  method  of  estimation  of  vanadium  in 
steel  (A.,  1912,  ii,  1101).  The  ratio  of  vanadium  to  phosphorus 
in  the  precipitate  has  been  determined  for  mixtures  in  which  the 
phosphorus  is  constant  and  the  vanadium  varies,  and  for  mixtures 
in  which  the  vanadium  is  constant  and  the  phosphorus  varies. 
The  influence  of  dilution,  temperature,  and  acidity  of  the  solutions 
has  also  been  investigated.  The  results  show  that  the  co -precipit¬ 
ation  of  vanadic  acid  with  ammonium  phosphomolybdate  may  be 
explained  as  a  phenomenon  resulting  from  a  partition  of  the 
vanadic  acid  in  some  undissociated  form  between  the  solution  and 
the  solid  phase.  The  maximum  absorption  by  the  solid  phase 
occurs  at  a  temperature  of  40 — 50°  and  in  a  nitric  acid  concen¬ 
tration  of  4 N.  The  effect  of  dilution  in  lowering  the  amount  of 
occlusion  is  a  direct  result  of  the  partition  law  and  can  be  minimised 
by  the  presence  of  ammonium  nitrate,  the  latter  probably  tending 
to  repress  the  dissociation  of  the  vanadium  complex  wffiich  is 
occluded.  The  ammonium  vanadophosphomolybdates  are  prob¬ 
ably  a  series  of  solid  solutions  the  end  members  of  which  may  be 
ammonium  phosphomolybdate  and  ammonium  phosphovanadate. 

J.  F.  S. 

Estimation  of  Methyl  Alcohol.  Karl  H.  A.  Melander 
(Svemk.  Poppers  Tid.,  1921,  24,  277 — 278). — A  mixture  of  22  grams 
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of  iodine  and  5  c.c.  of  the  solution  containing  about  2%  of  methyl 
alcohol  is  heated  for  half  an  hour  at  70°  in  a  slow*  current  of  hydrogen, 
the  flask  having  previously  been  connected  with  a  condenser, 
a  wash-bottle  containing  a  little  red  phosphorus  in  water  at  50°, 
and  an  absorption  apparatus  containing  a  few  c.c.  of  pyridine. 
For  a  further  period  of  half  an  hour  a  higher  temperature  is 
employed,  and  the  current  of  hydrogen  increased.  The  pyridine 
solution  is  concentrated  on  a  water- bath,  dissolved  in  water,  and 
titrated  with  O'lA-silver  nitrate  solution. 

Chemical  Abstracts. 

Vapour  Pressures  of  Dilute  Alcohol  Solutions.  R.  Thomas 
(J.  Soc.  Chem.  Jnd.}  1922,  41,  33 — 34t). — A  rapid  method  of 
determining  the  partial  pressures  of  alcohol  and  water  in  aqueous 
solutions  of  alcohol  is  described.  This  method  also  constitutes 
a  method  of  analysing  air  containing  water  and  alcohol  vapour. 
It  depends  on  the  facts  that  water  is  retained  by  a  layer  of  calcium 
carbide  which  has  no  action  on  alcohol,  and  that  alcohol  is  com¬ 
pletely  absorbed  by  a  layer  of  ignited  alumina  or  by  passing  it 
through  98%  sulphuric  acid.  The  process  is  carried  out  by  passing 
dry  air,  free  from  carbon  dioxide,  through  a  bubbler  containing  the 
alcohol  solution  at  a  rate  of  4 — 5  litres  an  hour  and  thence  over 
calcium  carbide  contained  in  a  U-tube  and  finally  through  98% 
sulphuric  acid  or  over  ignited  alumina  in  a  U-tube.  The  loss  of 
weight  of  the  alcohol  bubbler  gives  the  total  weight  of  vapour, 
and  the  increase  in  weight  of  the  sulphuric  acid  or  alumina  gives 
the  weight  of  alcohol.  It  is  essential  that  fresh  carbide  be  used  in 
each  experiment,  for  calcium  hydroxide  would  retain  some  of 
the  alcohol.  It  is  shown  for  solutions  containing  5%  and  10% 
of  alcohol  that  the  partial  pressure  of  the  alcohol  is  approximately 
proportional  to  its  concentration.  From  the  data  obtained,  a 
table  has  been  constructed  showing  the  ratio  of  the  concentration 
of  alcohol  in  the  gaseous  phase  to  its  concentration  in  the  liquid 
phase  for  the  temperature  range  1.5 — 20°.  J.  F.  S. 

Estimation  of  Glycerol  in  the  Presence  of  Sugars.  L.  F. 

Hoyt  and  H.  V.  Pemberton  (J.  Ind.  Eng.  Chem.,  1922,  14,  54 — 
56). — A  method  is  described  for  the  estimation  of  glycerol  in  trans¬ 
parent  soaps,  which  almost  invariably  contain  added  sucrose. 
The  soap  is  dissolved  in  water,  the  solution  acidified  with  sulphuric 
acid,  and  boiled  to  remove  any  alcohol  which  may  be  present. 
The  mixture  is  filtered  to  separate  insoluble  fatty  acids,  the  filtrate 
treated  with  a  small  quantity  of  silver  sulphate,  diluted  to  a  definite 
volume,  and  again  filtered.  A  portion  of  this  filtrate  is  oxidised 
in  the  usual  way  with  potassium  dichromate-sulphuric  acid  mixture, 
using  a  larger  excess  of  the  oxidising  mixture  than  is  customary 
in  glycerol  analysis ;  this  estimation  gives  the  sum  of  the  glycerol 
and  sugar,  and  the  latter  is  then  estimated  separately  in  another 
portion  of  the  filtrate.  W.  P.  S. 

Sensitive  Test  for  Phenols.  James  Moir  (J.  S.  African  Chem . 
Inst.,  1922,  5,  8 — 9). — Five  c.c.  of  p-nitroaniline  hydrochloride 
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solution  (1*5  grams  of  p-nitroaniline  dissolved  in  a  mixture  of 
40  c.c.  of  hydrochloric  acid  and  500  c.c.  of  water)  are  treated  with 
dilute  sodium  nitrite  solution  until  decolorised;  and  the  mixture 
is  then  added  to  the  solution  to  be  tested ;  an  orange-coloured 
precipitate  is  formed  if  much  phenol  is  present.  After  one  minute, 
an  excess  of  sodium  hydroxide  is  added;  a  coloration  develops 
varying  in  depth  from  salmon-pink  to  ruby-red,  according  to  the 
quanta  of  phenol  present.  The  salmon-pink  coloured  solution 
exhibits  a  broad  absorption  band  at  X  494  and  this  serves  to  dis¬ 
tinguish  phenol  from  the  cresols,  etc.  The  test  will  detect  1  part 
of  phenol  in  1,000,000  parts  of  solution.  W.  P.  S. 

Proteinogenous  Amines.  XIV.  A  Microchemical  Colori¬ 
metric  Method  for  Estimating  Tyrosine,  Tyramine,  and 
other  Phenols.  Milton  T.  Hanke  and  Karl  K.  Koessler 
(J.  Biol.  Chem.y  1922,  50,  235 — 270). — -The  colour  reaction  given 
by  phenol,  o-,  m-,  andp-cresols,  and  p-hydroxyphenylacetic,  p-hydr- 
oxyphenylpropionic  and  p-hydroxyphenyl- lactic  acids  with  sodium 
p-diazobenzene  sulphonate  may  be  used  for  the  colorimetric  estim¬ 
ation  of  these  substances.  The  details  of  the  method  are  practic¬ 
ally  identical  with  those  previously  described  for  the  estimation 
of  iminazole  derivatives  (A.,  1920,  ii,  67).  Tyrosine  and  tyramine 
give  with  a  solution  of  diazobenzenesulphonic  acid  in  sodium 
carbonate  a  pink  coloration  which  rapidly  changes  to  yellow. 
Addition  of  sodium  hydroxide  produces  an  intensification  of  the 
yellow  and  a  restoration,  to  a  small  extent,  of  the  pink  coloration, 
but  at  no  stage  is  the  intensity  proportional  to  the  concentration 
of  the  phenol.  If,  however,  sodium  hydroxide  and  then  hydroxyl- 
amine  hydrochloride  are  added  to  the  solution,  an  intense  bluish- 
red  colour  is  obtained  which  is  proportional  to  the  amount  of 
tyrosine  or  tyramine  present.  The  coloration  so  produced  may 
consequently  be  employed  for  the  estimation  of  small  quantities 
of  these  two  compounds.  Ammonium  salts,  leucine,  glycine, 
hydrogen  peroxide,  formaldehyde,  acetaldehyde,  acetone,  aceto- 
acetic  acid,  dextrose,  and  alcohols  interfere  with  the  colour.  An 
explanation  based  on  a  tautomeric  change  of  the  keto-enol  type 
is  tentatively  advanced  to  account  for  the  colour  changes  described 
in  the  case  of  tyrosine  and  tyramine.  E.  S. 

Proteinogenous  Amines.  XV.  A  Quantitative  Method 
for  the  Separation  and  Estimation  of  Phenols  including 
Phenol,  o-,  m-,  and  p- Cresols,  and  p-Hydroxyphenylacetic,  p- 
Hydroxyphenylpropionic  and  p-Hydroxyphenyl -lactic  Acids, 
Tyrosine,  and  Tyramine.  Milton  T.  Hanke  and  Karl  K. 
Koessler  (J.  Biol.  Chem.y  1922,  50,  271 — 288). — The  method 
of  separation  described  was  designed  to  render  possible  the  applic¬ 
ation  of  the  author's  method  for  the  estimation  of  certain  phenolic 
substances  (preceding  abstract)  to  mixtures  of  these  substances. 
It  is  intended  primarily  for  use  in  bacterial  metabolism  studies 
on  tyrosine  and  is  not  applicable  to  more  complex  liquids  such  as 
urine  or  blood.  The  liquid  containing  the  mixture  of  phenols  is 
acidified  and  distilled,  whereby  phenol  and  the  cresols  pass  over, 
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Non-aminophenolie  acids  are  removed  from  the  residual  liquid 
by  extraction  with  ether,  after  which  it  is  made  alkaline  with  sodium 
carbonate  and  extracted  with  amyl  alcohol.  Tyr amine  is  thus 
removed,  whilst  tyrosine  remains  in  the  alkaline  solution.  Separ¬ 
ation  is  thus  effected  into  four  fractions.  If,  as  will  normally 
be  the  case  in  bacterial  metabolism  experiments,  only  one  member 
of  each  fraction  is  present,  the  estimation  is  proceeded  with  after 
appropriate  treatment  of  the  various  solutions.  The  method 
fails,  however,  in  those  cases  where  more  than  one  member  of 
each  fraction  is  present  since  further  separation  is  impossible. 

E.  S. 

Estimation  of  Sugar  in  Small  Quantities  of  Blood  by  the 
Pavy-Sahli  Method.  Svend  Hubert  Reist  ( Schweiz .  med. 
Woch.j  51,  419—423;  from  Chem.  Zentr .,  1921,  iv,  1056). — 0T  c.c. 
of  blood  is  washed  into  a  test-tube  with  3  c.c.  of  alcohol.  The 
mixture  is  shaken  for  half  an  hour,  filtered  through  hardened 
filter-paper,  and  the  residue  washed  twice  with  2  c.c.  of  alcohol. 
The  alcohol  is  then  removed  over  a  water-bath  and  0*3  c.c.  of  Pavy’s 
solutions  and  1*8  c.c.  of  water  are  added.  The  liquid  is  heated  to 
boiling  and  while  boiling  titrated  with  standard  (approximately 
0*1%)  dextrose  solution.  G.  W.  R. 

Estimation  of  Laevulose  (Fructose)  in  Straw.  S.  H.  Collins 

(J.  Soc.  Chem.  Ind.,  1922,  41,  56 — 57t). — The  colouring  matters 
present  in  this  case  bear  a  high  ratio  to  the  sugar  and  attempts 
to  obtain  concentrated  solutions  sufficiently  translucent  for  the 
polarimeter  failed.  It  was  found  in  practice  that  a  solution 
obtained  by  continuous  extraction,  of  which  10  parts  of  liquid 
represented  1  part  of  straw,  was  as  dark  as  could  be  used  even 
with  a  200  mm.  tube  and  a  quartz  wedge  saccharimeter  illumin¬ 
ated  by  a  100  c.p.  electric  lamp.  By  means  of  hot  and  cold  water 
circulating  through  the  jacketed  polarimeter  tube,  temperatures 
of  about  70°  and  10°,  constant  to  a  fraction  of  a  degree,  could 
be  obtained,  and  ten  readings  were  taken  in  order  to  reduce  chance 
errors  to  unimportance.  A  serious  error  was  found  to  be  due  to 
the  deflexion  of  the  zero  by  temperature  alterations.  This  was 
traced  to  the  end  glasses  of  the  polarimeter  tube  and  was  over¬ 
come  by  annealing  them  for  three  hours  at  300°.  The  least  trace 
of  alkalinity  must  be  avoided,  otherwise  the  laevulose  solutions 
become  almost  black  at  the  higher  temperature.  Faint  acidity 
is  not  of  so  much  consequence.  With  straw  containing  5 — 7% 
of  laevulose  the  error  in  the  estimation  is  about  0*05%  with  care¬ 
fully  annealed  end  glasses.  The  results  of  the  investigation  have 
shown  that  with  straws  containing  much  sugar  three -fourths  of 
the  total  is  laevulose,  but  when  the  total  sugar  is  low  in  amount, 
laevulose  is  absent.  G.  F.  M. 

Micro-estimation  of  Lactose  by  means  of  Potassium 
Permanganate.  Application  to  Milk.  G.  Fontes  and  L. 
Thivolle  (Bull.  Soc.  Chim.  Biol .,  1922,  4,  23 — 42).— The  author’s 
method  for  the  estimation  of  dextrose  in  blood  (A.,  1921,  ii,  563) 
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can,  with  slight  modifications,  be  used  for  the  estimation  of  lactose 
in  milk.  E.  S. 

A  Simpler  Method  of  Determining  Acetyl  Values.  Leon 
W.  Cook  (J.  Amer.  Chem.  Soc.,  1922,  44,  392 — 394). — A  modifica¬ 
tion  is  given  of  Andre’s  formula  (cf.  A.,  1921,  ii,  419)  for  calcul¬ 
ating  the  acetyl  value  of  an  oil  from  its  saponification  values  before 
and  after  acetylation .  The  new  formula  is  A  =  (S' — S)  /( 1 — 0*0007 5S) , 
where  A  is  the  acetyl  value,  S  the  saponification  value  before 
acetylation,  and  S'  the  value  after  acetylation.  Similarly,  the  per¬ 
centage  of  alcohol  in  the  original  sample  may  be  calculated  by  the 
formula:  percentage  of  alcohol— M (S'—S)/(560— 0*42/8")  provided 
that  the  molecular  weight,  Af,  of  the  alcohol  is  known.  W.  G. 

The  Estimation  of  Fatty  Acids  Based  on  their  Volatility  in 
Steam.  W.  Arnold  (Z.  Unters .  Nahr .  Genussm 1921,  42,  345 — 
372). — From  a  large  number  of  determinations  of  the  Reichert- 
Meissl  and  Polenske  values  of  pure  fatty  acids,  using  the  Polenske 
apparatus  and  weights  of  fatty  acid  varying  from  0*01  gram  to 
0*05  gram,  it  appears  that  butyric  and  hexoic  acids  only  give  a 
Reichert-Meissl  value ;  octoic  and  decoic  acids  give  both  Reichert- 
Meissl  and  Polenske  values,  the  Reichert-Meissl  value  of  decoic 
acid  being  distinct  but  very  small.  Acids  from  lauric  upwards 
only  give  Polenske  values.  Of  the  insoluble  acids  decoic  and 
lauric  are  easily  volatile,  palmitic  and  stearic  volatile  with  diffi¬ 
culty,  myristic  standing  midway  between  the  two  groups.  In  the 
case  of  palmitic  and  stearic  acids,  the  amount  that  passes  over 
is  so  small  that  the  Polenske  value  is  practically  independent  of  the 
quantity  of  acid  originally  present.  With  myristic  acid,  this  is  only 
the  case  if  more  than  0*06  gram  is  present.  Lauric  acid  gives  a 
maximum  Polenske  value  with  0*3  gram  present.  In  the  case  of 
the  easily  volatile  acids,  there  is  a  rough  proportionality  between 
the  Reichert-Meissl  and  Polenske  values  and  the  weight  of  acid 
present.  The  later  fractions  of  the  higher  acids  are  only  very 
slowly  volatile  in  steam,  but  even  fractions  of  a  milligram  are 
easily  visible  in  the  condensate.  The  fact  that  the  Polenske  value 
of  the  higher  fatty  acids  is  independent  of  the  weight  present  is 
useful  in  the  analysis  of  mixtures  of  fatty  acids.  The  work  of 
Dons  (A.,  1908,  ii,  238 ;  1909,  ii,  75)  on  the  estimation  of  decoic, 
lauric,  and  myristic  acids  in  butter  by  distillation  of  the  fatty 
acids  in  steam  is  described.  If  1  gram  of  mixed  fatty  acids  is 
distilled  in  100  c.c.  of  steam  (measured  as  water),  the  partition 
coefficient  of  the  volatile  acids  between  distillate  and  condensate 
is  given  by  K~(m1X  100)/m2,  where  m1  is  the  weight  of  acids 
remaining  in  the  flask  and  ra2  the  weight  distilling  over.  The 
partition  of  the  different  acids  is  unaffected  by  the  other  com¬ 
ponents  of  the  mixture  and  depends  on  their  volatility  under  the 
conditions  of  distillation  and  on  the  proportion  present  in  the 
mixture.  Dons  found  that  if  cx  is  the  quantity  reckoned  as  c.c. 
Nj  10  alkali  hydroxide  volatilising  with  the  first  100  c.c.  of  water, 
c^xr,  where  r  is  the  “  volatility  ”  and  is  equal  to  0*244,  0*060, 
0*016  for  decoic,  lauric,  and  myristic  acids  respectively,  and  x 
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equals  the  percentage  of  the  respective  acid  in  the  mixture.  The 
partition  coefficient  is  given  by  K—  (100X 1— r)jr.  For  decoic, 
lauric,  and  myristic  acids  K  has  the  values  138’ 1,  733*3,  and  2640, 
respectively.  The  general  formula  for  r  is  r=l2/(Kl1-\-l2),  where 
is  the  weight  of  the  acid  phase  and  l2  that  of  the  condensed  steam. 
From  this  it  follows  that  the  volatility  of  a  fatty  acid  becomes 
greater  with  decrease  in  lv  This  is  borne  out  by  Arnold’s  experi¬ 
ments.  If  a  series  of  distillations  of  a  given  weight  of  fatty  acid 
is  undertaken,  using  each  time  100  c.c.  of  aqueous  condensate, 
the  weight  of  a  given  acid  distilling  over  at  the  nth  distillation  is 
given  by  cn— c1(l — r)n_1. 

In  practice,  Dons’s  method  is  applied  as  follows.  Using  0*5 
gram  of  fatty  acids,  the  Polenske  value  (p1G)  of  the  sixteenth 
distillation  is  determined.  It  is  considered  that  decoic  and  lauric 
acids  have  by  this  time  been  completely  eliminated  from  the 
mixture,  so  that  this  value  is  due  only  to  myristic  and  the  higher 
acids.  The  latter  have  a  constant  figure  of  0*2.  Hence  c1Q(myristic 
acid)=j91G— 0*2.  Hence  c1(myristic  acid)=c16/(l— r)15,  where 
r=0*0704.  The  percentage  of  myristic  acid  is  given  by  c2/ 0*016. 
Using  1  gram  of  fatty  acids,  700  c.c.  of  distillate  are  then  collected 
and  the  sum  of  the  Reichert -Meissl  and  Polenske  values  for  the 
first  six  distillations,  and  the  Polenske  value  (p7)  for  the  seventh 
distillation  obtained.  The  seventh  distillate  is  free  from  decoic 
acid,  as  it  no  longer  gives  a  Reichert-Meissl  value;  p7 — 0*2  is 
therefore  due  entirely  to  lauric  and  myristic  acids,  c1  for  myristic 
acid  is  known,  so  c7=c1(l— r)6.  Hence  the  lauric  acid  in  the 
seventh  distillate  is  given  by  p7~ 0*2— c7  and  from  this  c±  (lauric) 
and  the  percentage  of  lauric  acid  in  the  mixture  can  be  calculated. 
The  percentage  of  decoic  acid  can  be  obtained  in  a  similar  manner 
from  the  results  of  the  first  six  distillations.  Dons’s  method  is 
interesting  from  a  theoretical  point  of  view,  but  cannot  be  con¬ 
sidered  established  as  a  practical  method  of  analysing  fatty  acid 
mixtures.  H.  C.  R. 

A  Micro-extraction  Apparatus.  Fritz  Laquer  ( Z .  physiol . 
Ghent.,  1922,  118,  215 — 217). — An  adaptation  of  an  extraction 
apparatus  for  the  detection  of  small  quantities  of  lactic  acid  of 
the  order  2 — 10  mg.  in  tissues.  S.  S.  Z. 

Estimation  of  Oxalic  Acid  in  Urine.  E.  Mislowitzer 
(Biochem.  Z .,  1921,  126,  77 — 81). — A  comparison  has  been  made 
of  the  old  standard  method  of  Salkowski  and  the  new  calcium 
acetate  process  of  Bau  (A.,  1921,  ii,  356)  for  the  estimation  of  oxalic 
acid  in  urine.  Bau’s  process  was  found  inferior  and  especially  so 
if  more  ether  be  used  for  the  extraction  of  the  oxalic  acid  and  the 
extraction  be  carried  out  mechanically.  H.  K. 

The  Relation  between  the  Refractive  Index  and  the  Chemical 
Characteristics  of  Oils  and  Fats  (Glycerides).  G.  F.Pickering 
and  G.  E.  Cowlishaw  (J.  Soc.  Ghent .  Ind .,  1922,  41,  74 — 77t). — 
An  attempt  has  been  made  to  discover  a  quantitative  relation 
between  the  refractive  index  and  the  molecular  weight,  free  fatty 
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acid  content,  and  iodine  value  of  the  following  oils  :  linseed,  soja 
bean,  cotton-seed,  ground  nut,  palm-kernel,  and  coco-nut.  The 
refractive  index  of  each  of  these  oils  can  be  calculated  with  a  high 
degree  of  accuracy  from  the  formula  wfj  =1-4643- — 0-000066($.F.)  — 
0-0096(x4 . V. fS. F.)+ 0-0001 17(1. F.)  where  S.V.,  A.V.,  and  I.F.  are 
the  saponification,  acid,  and  iodine  values  respectively.  The 
equation  has  a  useful  application  in  the  commercial  analysis  of 
the  above  oils.  E.  H.  R. 

Use  of  the  14  Silver  Method  M  in  the  Estimation  of  Acetalde¬ 
hyde.  Its  Application  in  the  Estimation  of  other  Aldehydes. 
A  Convenient  Method  of  Accumulation  of  Aldehyde  and  other 
Volatile  Substances  from  Body  Fluids.  Robert  Fricke  ( Z . 
physiol .  Chem.,  1922, 118,  241 — 246). — Further  details  regarding  the 
method  described  by  Stepp  and  Fricke  (this  vol.,  ii,  236).  Acet¬ 
aldehyde  can  be  removed  from  body-fluids  by  steam  distillation. 

s.  s.  z. 

The  Detection  of  Aldol  in  the  Urine  of  Diabetic  Patients. 

Robert  Fricke  (Z.  physiol.  Chem.,  1922,  118,  218 — 223). — By 
distilling  acid  urine  from  diabetic  patients  small  quantities  of 
crotonaldehyde  have  been  demonstrated  in  the  distillate ;  possibly 
this  is  derived  from  the  aldol  present  in  the  urine.  The  “  dime- 
don  ”  method  of  precipitation  was  employed.  S.  S.  Z. 

Micro-estimation  of  Total  Acetone  in  Urine.  Heinrich 
Lax  ( Biochem .  Z.,  1921,  125,  262 — 264). — An  apparatus  is  pictured 
and  a  method  described,  suitable  for  clinical  use,  for  the  estimation 
of  acetone  in  2  c.c.  of  urine  in  ten  minutes.  Twenty- five  c.c.  of 
water,  2  c.c.  of  urine,  and  3  drops  of  80%  acetic  acid  are  distilled 
for  four  minutes  into  a  second  flask  containing  2  c.c.  of  water  and 
2  drops  of  concentrated  hydrochloric  acid.  The  ammonia  is  thus 
retained  and  the  acetone  passes  on  and  is  absorbed  by  30  c.c.  of 
water  kept  at  0°.  Ten  c.c.  of  A/20-iodine  solution  are  added  and 
1  c.c.  of  33%  sodium  hydroxide  solution  and  after  three  minutes 
the  excess  of  iodine  after  acidification  is  titrated  with  sodium 
thiosulphate.  H.  K. 

Estimation  of  Monobromocamphor.  Elgar  O.  Eaton  (J. 
Ind.  Eng.  Chem.,  1922,  14,  24). — A  weighed  quantity  of  about 
0-2  gram  of  monobromocamphor  is  dissolved  in  alcohol,  50  c.c.  of 
Nj 2  alcoholic  potash  solution,  and  25  c.c.  of  0-4%  alcoholic  silver 
nitrate  solution  are  added  and  the  mixture  is  boiled  under  a  reflux 
apparatus  for  ninety  minutes ;  during  the  boiling,  further  quantities 
(25  c.c.  in  all)  of  the  alcoholic  silver  nitrate  solution  are  added 
through  the  reflux  apparatus.  After  cooling,  the  mixture  is  diluted 
with  water  to  200  c.c.,  the  solution  decanted  into  a  beaker,  and  the 
insoluble  portion  washed  by  decantation.  This  dilute  alcohol 
solution  is  boiled  for  five  minutes  with  the  addition  of  1  gram  of 
zinc  dust,  filtered,  the  filtrate  acidified  with  nitric  acid,  and  treated 
with  an  excess  of  silver  nitrate  solution ;  the  silver  bromide  formed 
is  collected  and  weighed.  The  weight  of  silver  bromide  found 
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multiplied  by  1-23  gives  the  corresponding  amount  of  monobromo- 
camphor.  Potassium  bromide  is  formed  in  the  first  part  of  the 
process,  and  not  silver  bromide.  W.  P.  S. 

Extraction  and  Characterisation  of  Alkaloids.  W.  C. 

Colledge  (J.  S.  African  Chem.  Inst.,  1922,  5,  5 — 8). — A  descrip¬ 
tion  of  methods  of  purifying  extracted  alkaloids,  methods  of  testing, 
general  alkaloidal  reagents,  certain  colour  reactions,  etc.  Physio¬ 
logical  tests  may  be  applied  when  any  doubt  exists  as  to  the  nature 
of  a  supposed  alkaloid.  W.  P.  S. 

Extraction  of  Alkaloids  from  Viscera.  W.  C.  Colledge 
(J.  S.  African  Chem.  Inst.,  1922,  5,  3— 5).— The  Stas-Otto  method 
is  recommended ;  substances  produced  by  putrefactive  changes  and 
extracted  together  with  the  alkaloids  do  not  interfere  with  the 
identification  of  the  latter,  but  if  desired,  the  alkaloidal  residue 
may  be  purified  by  dissolving  it  in  a  mixture  of  benzene  and 
amyl  alcohol,  shaking  the  solution  with  dilute  hydrochloric  acid, 
separating  the  acid  aqueous  layer,  extracting  this  with  light 
petroleum,  and  then  rendering  the  solution  alkaline  and  extracting 
it  with  ether.  For  the  detection  of  morphine,  the  alkaloidal  residue 
is  dissolved  in  acetic  acid,  the  solution  treated  with  lead  acetate 
to  precipitate  meconic  acid,  and  the  morphine  is  extracted  subse¬ 
quently  from  the  ammoniaeal  solution  by  means  of  amyl  alcohol. 
In  some  cases,  dialysis  of  the  original  material  (stomach  contents, 
etc.)  affords  a  means  of  separating  certain  alkaloids  such  as  strych¬ 
nine  and  morphine.  W.  P.  S. 

Iodic  Acid  as  a  Microchemical  Reagent  for  the  Detection 
of  Organic  Bases.  L.  Rosenthaler  (Schweitz.  Apoth.  Zeit ., 
1921,  59,  477 — 479;  from  Chem.  Zentr.,  1921,  iv,  1055 — 1056). — 
The  precipitates  obtained  with  iodic  acid  and  solutions  of  organic 
bases  have  in  many  cases  characteristic  forms,  suitable  for  use  in 
microchemical  work.  Strychnine,  cinchonine,  morphine,  codeine, 
hydrastinine,  pyridine,  quinoline,  and  aniline  give  characteristic 
crystalline  precipitates.  Other  alkaloids  and  organic  bases  may  be 
distinguished  by  colorations.  G.  W.  it. 

Identification  of  Alkaloids  under  the  Microscope  from  the 
Form  of  their  Picrate  Crystals.  Burt  E.  Nelson  and  Helen 
A.  Leonard  (J.  Amer.  Chem.  Soc.,  1922,  44,  369 — 373). — The 
more  commonly  occurring  vegetable  alkaloids  may  be  tentatively 
identified  under  the  microscope  by  the  form  or  habit  of  their  picrate 
crystals  prepared  under  standard  conditions.  A  chart  is  given 
showing  the  crystalline  structure  of  the  picrates  of  twenty-five  of 
the  alkaloids.  For  the  test,  the  aqueous  solution  of  the  separated 
alkaloid  is  slightly  acidified  with  hydrochloric  acid  and  a  slight 
excess  of  a  saturated  solution  of  picric  acid  is  added.  The  pre¬ 
cipitated  picrate  is  washed  in  a  centrifuge  and  recry stallised  from 
the  smallest  possible  amount  of  warm  95%  alcohol.  The  crystals 
are  separated  centrifugally  and  examined  under  a  microscope 
without  a  cover-slip.  W.  G. 
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Estimation  of  Carnosine  in  Muscle  Extract.  George 
Hunter  (Biochem.  J.y  1921,  15,  689—694). — Consistent  results 
can  be  obtained  in  the  estimation  of  carnosine  in  muscle  by  the 
diazo-method  of  Koessler  and  Hanke  (A.,  1920,  ii,  67).  Details 
are  given  of  the  method  recommended  by  the  author  for  pre¬ 
paring  the  protein-free  extract,  together  with  a  few  analytical 
results.  Ox  muscle  is  found  to  contain  from  0*4%  to  0-6%  of 
carnosine.  W.  O.  K. 

Pyrimidines.  XCII.  New  Methods  of  Identifying  the 
Pyrimidine,  Thymine.  Treat  B.  Johnson  and  Oskar  Baudisch 
(J.  Amer.  Ghent.  Soc .,  1921,  43,  2670 — 2674).— The  thymine  mole¬ 
cule  is  completely  destroyed  at  the  ordinary  temperature  when 
subjected  in  aqueous  solution  to  the  oxidising  action  of  the  system, 
ferrous  sulphate  plus  sodium  hydrogen  carbonate  plus  air.  The 
products  formed  are  pyruvic  acid,  acetylcarbinol,  urea,  and  formic 
acid.  The  urea  may  be  identified  by  its  xanthydrol  derivative  and 
the  formic  acid  by  its  reducing  action.  The  pyruvic  acid  is  best 
identified  by  its  interaction  with  o-nitrobenzaldehyde  in  alkaline 
solution  to  form  indigotin.  For  the  detection  of  acetylcarbinol 
Baudisch’s  specific  reaction  (cf.  A.,  1918,  ii,  412)  with  o-amino- 
benzaldehyde  is  best  used.  Uracil  and  cytosine  are  also  oxidised 
by  the  above  reagent,  but  in  neither  case  is  any  pyruvic  acid 
obtained  and  hence  the  detection  of  this  acid  among  the  products 
of  the  oxidation  is  sufficient  proof  of  the  presence  of  thymine  in  the 
original  material.  W.  G. 

Colorimetric  Estimation  of  Uric  Acid.  Estimation  of 
0*03  to  0*5  mg.  quantities  by  a  New  Method.  J.  Lucien 
Morris  and  A.  Garrard  Macleod  ( J .  Biol.  Ghem.,  1922,  50, 
55 — 63). — The  phosphotungstic  acid  reagent  used  by  Folin  and  Denis 
(A.,  1913,  ii,  162)  is  replaced  by  an  arsenotungstic  acid  reagent, 
which  produces  a  greater  depth  of  colour.  Uric  acid  is  precipi¬ 
tated  from  urine  or  deproteinised  blood  by  the  addition  of  zinc 
chloride  and  sodium  carbonate  (cf.  A.,  1916,  ii,  456).  After  separ¬ 
ation  by  centrifuging,  it  is  dissolved  in  hydrochloric  acid  and  the 
colour  developed  in  the  presence  of  sodium  cyanide  by  the  addition 
of  the  arsenotungstic  acid  reagent  compared  with  a  standard.  The 
formation  of  precipitates  is  avoided  by  the  use  of  sodium  cyanide 
as  the  only  alkali.  E.  S. 

A  Modification  of  Folin  ?s  Colorimetric  Method  for  the 
Estimation  of  Uric  Acid.  Henry  Jackson,  jun.,  and  Walter 
W.  Palmer  ( J .  Biol.  Chem.y  1922,  50,  89 — 101). — The  estimation 
is  made  by  the  method  of  Folin  and  Denis  (A.,  1913,  ii,  162),  using 
a  modified  phosphotungstic  acid  reagent.  The  addition  of  sodium 
carbonate  is  omitted,  the  necessary  alkalinity  being  furnished  by 
the  use  of  sodium  cyanide.  By  these  modifications  a  greater 
intensity  of  colour  is  obtained  and  the  formation  of  precipitates 
avoided.  E.  S. 
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A  Modified  Form  of  Double  Slit  Spectrophotometer. 

A.  L.  Narayan  and  G.  Subrahmanyam  (Phil.  Mag.,  1922,  [vi],  43, 
662 — 663). — This  consists  essentially  of  an  electromagnetically 
maintained  pendulum  carrying  a  double  slit,  which  is  mounted  in 
front  of  the  collimator  slit  of  the  spectrograph.  This  form  of 
spectrophotometer  is  free  from  the  defects  of  Vierordt’s  type, 
giving  a  better  method  of  regulating  the  brightness  of  the  spectrum. 
It  also  possesses  many  of  the  advantages  of  the  sector  photometer. 

W.  E.  G. 

Molecular  Refraction  of  some  Molten  Salts.  G.  Meyer 
and  Adolf  Heck  ( Z .  physikal.  Chem .,  1922,  100,  316 — 333;  cf. 
this  vol.,  ii,  241). — The  index  of  refraction  of  molten  sodium  nitrate, 
potassium  nitrate,  sodium  hydroxide,  and  potassium  hydroxide  has 
been  determined  by  the  method  of  autocollimation  at  a  series  of 
temperatures  between  320°  and  440°.  The  following  values  of  the 
refractive  index  are  recorded  :  sodium  nitrate,  643*9 yy,  77=  1*479  — 
1*75x10 ~H;  589*3 m  77=1*499-2*12  x  10  ^ ;  579-1/*/*,  77=1*487- 
l*75xl0-4/;  546-1/*/*,  77=1*483 — T50xl0“4£;  potassium  nitrate, 
643*9 /*/*,  77—1*525—3*12  x  10~4£ ;  589-3/*/*,  1  *664-4*00  X  10~4^ 

579-1/i/li,  77=  1*556— 5*75x10-^;  546*1 /*/*,  77=1*538-3*12  x  10~4* ; 

sodium  hydroxide,  643*9 yy}  n~  1*467  —  1*25  x  10~4£ ;  589*3/x/x,  ti= 
1*458— 8*75+ 10“5£ ;  585*7/x/a,  77=1*460 — 8*75xl0~5£;  558*9/qu,  n= 
1*471  — 1*12  x  \0~H ;  potassium  hydroxide,  643*9/^//,  77=1*453— 
1*0x10^;  589‘3/x/i,  77=  1*479- 1*5  x  10-^;  585*7/i/i,  77=1*479- 

l*33x  10’4£;  558*9/i/i,  77=1*475 — 1*33  x  10~H.  The  density  of  molten 
sodium  hydroxide  and  potassium  hydroxide  has  been  determined 
and  the  following  values  have  been  found  :  sodium  hydroxide, 
340°,  1*89  ;  400°,  1*86;  440°,  1*84;  potassium  hydroxide,  380°,  1*87  ; 
420°,  1*83,  and  440°,  1*81.  The  molecular  refractivity  calculated 
according  to  the  formula  (/72—  1) .  M  j(n2  ^2)  .d  is  in  all  cases  in  keeping 
with  the  theoretical  value.  In  the  case  of  sodium  nitrate,  the 
degree  of  dissociation  has  been  calculated  from  the  molecular 
refraction  and  shown  to  be  64*7%.  J.  F.  S. 

A  New  Band  Spectrum  of  Oxygen.  C.  Runge  ( Physica , 
1921,  1,  254 — 261). — A  direct  current,  high  voltage  arc  was  operated 
in  a  cylinder  through  which  a  stream  of  oxygen  was  passed,  and 
a  group  of  bands  photographed  in  the  region  X  2200 — 4900  A. 
Although  closely  crowded  towards  the  ends  of  the  region,  the 
separate  lines  could  be  observed  from  X  2980  to  X  3900.  The 
vibration  frequencies  are  given  by  an  expression  of  the  form 
a^-bn-\-cn2;  for  the  first  series,  77  is  a  whole  number,  and  for  the 
related  series,  negative  fractional  numbers  differing  by  whole 
numbers.  Formulae  representing  seven  bands  are  given. 
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Structure  of  the  Band  Spectrum  of  Helium.  W.  E.  Curtis 
( Proc .  Boy .  Soc .,  1922,  \A],  101,  38 — 64).  An  investigation  of 
the  structure  of  the  red  band  near  X  6400,  the  green  band  near 
X  5730,  and  a  blue  band  near  X  4550  in  the  helium  spectrum.  The 
principal  features  of  the  structure  are  shown  to  be  accounted  for 
by  the  quantum  theory  of  band  spectra,  which  are  considered  to 
originate  in  the  passage  of  molecules  between  stationary  states 
characterised  by  constant  values  of  angular  momentum,  such 
passage  being  possibly  accompanied  by  a  change  in  the  configuration 
of  the  molecule,  as  assumed  by  Schwarzschild.  A  brief  resume  of 
the  theory  is  given.  In  each  of  the  three  bands  a  new  type  of 
series  is  found,  which,  although  closely  related  to  the  others,  has 
not  yet  received  a  theoretical  explanation.  Certain  other  departures 
from  the  theory  are  also  noted.  It  is  concluded  that  the  spectrum 
is  due  to  an  unstable  helium  molecule  having  a  moment  of  inertia 
equal  to  about  1*8  X  10“40  gram  cm2.  J.  S.  G.  T. 

The  Spectra  of  Helium,  Hydrogen,  and  Carbon  in  the 
Extreme  Ultra-violet.  J.  C.  McLennan  and  P.  A.  Petrie 
[Trans.  Boy.  Soc.  Canada ,  1921,  15,  iii,  15 — 25). — In  identifying 
the  wave-lengths  obtained  in  vacuum  grating  spectra  of  helium,  and 
possibly  of  hydrogen,  regard  must  be  paid  to  the  possibility  of 
certain  of  the  recorded  wave-lengths  originating  in  carbon  or 
mercury  introduced  into  the  discharge  tube.  The  authors  support 
the  contention  of  Millikan  ( Astrophys .  J.,  1920,  52,  47)  that  certain 
of  the  lines  obtained  by  Lyman  (A.,  1920,  ii,  207)  in  the  Schumann 
spectrum  of  helium  are  due  to  carbon.  In  particular,  the  wave¬ 
lengths  XX  1931,  1657,  and  1561  A.,  together  with  others  of  less 
intensity,  originate  in  the  atoms  of  carbon.  The  series  of  wave¬ 
lengths  the  frequencies  of  which  are  given  by  v— 4A(l/22—  Ijn1) 
exists  for  the  spark  spectrum  in  helium.  J.  S.  G.  T. 

The  Corpuscular  Spectra  of  the  Elements.  Maurice  de 
Broglie  (Compt.  rend.,  1922,  174,  939 — 941 ;  cf.  A.,  1921,  ii,  232, 
292,  615). — The  spectra  of  the  four  elements  silver,  tin,  gold,  and 
uranium  are  given,  showing  the  position  of  the  lines  which  appear 
on  the  photographic  plate.  To  identify  the  origin  of  the  rays,  a 
selective  screen  which  will  absorb  certain  radiations  more  strongly 
than  others  may  be  interposed  between  the  source  of  the  X-rays 
and  the  apparatus.  Thus  a  screen  containing  the  oxides  of  the 
rarer  earths  causes  the  almost  complete  disappearance  of  the  (J-  and 
y-rays  of  the  K  spectrum  of  tungsten.  W.  G. 

A  New  Method  of  Absorption  Spectroscopy.  Walter 
Gerlacii  and  Erich  Koch  ( Ber .,  1922,  55,  [B],  695 — 697). — The 
sources  of  light  usual  in  spectroscopy  suffer  under  the  drawback 
that  they  are  either  insufficiently  intense  or  not  so  constant  as  is 
desirable.  The  defect  can  be  overcome  by  using  as  source  of  light 
a  wire  which  suffers  disintegration  by  a  high-tension  condenser 
discharge.  A  battery  of  Leyden  jars  (capacity  about  30,000  cm.) 
is  connected  with  a  spark  gap  of  constant  dimensions  and  the  iron 
wire  which  is  to  be  disintegrated  (about  2  cm.  long  and  0*031  mm. 
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diameter).  The  battery  is  slowly  charged  from  a  small  machine 
until  an  arc  is  struck  across  the  gap,  when  the  wire  is  disintegrated 
with  a  blinding  light  and  the  current  is  broken ;  a  single  discharge 
is  invariably  sufficient  for  spectroscopic  purposes.  The  constant 
brightness  of  the  source  of  light  is  guaranteed  by  the  constant 
energy  expended  in  producing  it,  which  depends  only  on  the 
dimensions  of  the  spark  gap  and  the  thickness  of  the  wire. 

The  disposition  of  the  apparatus  and  the  methods  for  its 
adjustment  are  fully  described  and  figured  in  the  original.  H.  W. 

The  Absorption  Spectrum  of  Liquid  and  Gaseous  Oxygen. 

W.  W.  Shaver  (Trans.  Boy.  Soc.  Canada ,  1921, 15,  iii,  7 — 14). — The 
absorption  spectra  of  oxygen,  liquid  and  gaseous,  were  determined 
by  means  of  a  quartz  spectrograph,  employing  a  spark  between 
aluminium  electrodes  under  water  as  the  light  source.  In  the  visible 
region,  eight  absorption  bands  were  observed  in  the  case  of  liquid 
oxygen,  and  seven  with  gaseous  oxygen.  The  mean  wave-lengths  of 
the  bands  in  the  former  case  were  6285,  5800,  5350,  4816,  4458, 
3828,  3631,  and  3461  A.  In  the  case  of  gaseous  oxygen  at  140 
atmospheres  pressure,  the  band  at  4458  A.  was  absent.  At  107 
atmospheres  pressure,  the  bands  at  6285,  5800,  and  4816  A.  alone 
were  observed.  In  the  ultra-violet,  four  broad  bands,  about 
30  A.  wide,  were  observed  in  the  case  of  both  liquid  and  gaseous 
oxygen.  In  the  former  case,  the  centres  of  the  bands  were  located 
at  2795,  2731,  2681,  and  2631  A.,  and  each  band  consisted  of  a 
fine  set  of  symmetrical  triplet  bands.  In  the  gaseous  spectrum, 
the  similar  bands  observed  were  slightly  displaced  towards  the 
ultra-violet.  It  was  shown  that  the  bands  were  not  due  to  the 
presence  of  nitrogen  or  ozone.  J.  S.  G.  T. 

An  Absorption  Band  Spectrum  for  Water  in  the  Region 
of  Wave-lengths  of  Several  Decimetres.  Richard  Weigh  - 
mann  (Ann.  Physik ,  fiv],  66,  501 — 545).- — A  more  detailed  account 
of  work  previously  published  (this  vol.,  ii,  5). 

Studies  in  Catalysis.  XV.  Absorption  Spectra  of  Tri- 
ethylsulphonium  Bromide  in  Various  Solvents,  in  the  Short 
Infra-red  Region.  Henry  Austin  Taylor  and  William 
Cudmore  McCullagh  Lewis  (T.,  1922,  121,  665 — 675). 

Absorption  Spectrum  of  Benzene  Vapour  and  the  Funda¬ 
mental  Magnitudes  of  the  Benzene  Molecule.  Victor  Henri 
(Compt.  rend .,  1922,  174,  809 — 812). — The  ultra-violet  absorption 
spectrum  of  benzene  vapour  is  composed  of  four  series  of  super¬ 
posed  bands,  which  obey  the  formulae,  1/A— 37703+921*4^— 
(159p+2p2)+2(m*-q2);  l/A=-37494+921-47i-(159^+2^2)+2(m2 

— q2) ;  1/A— 37613+921*4ti— (150p+2j92)+2(ra2— g2) ;  1/A=37426 
+921*4?i— 166p+2(m2— q2),  where  n  has  the  values  0  to  7,  p  the 
values  0  to  6,  and  q=m  or  q—m±l  and  m=  1,  2  ...  10.  Eight 
groups  of  bands  correspond  with  the  eight  values  of  n.  The  posi¬ 
tions  of  the  heads  of  the  bands  in  each  group  correspond  with  the 
different  values  of  p ,  and  the  values  of  m  give  the  fine  structure  of 
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each  band.  The  intensity  of  the  bands  diminishes  rapidly  as  p 
increases.  The  constants  921*4  and  159  represent  the  number  of 
vibrations  of  the  atomic  nuclei  or  of  the  groups  of  atoms  in  the 
molecule.  Hence  the  infra-red  absorption  spectrum  is  given  by 
1 /A =921*4%—  I59p,  and  this  is  confirmed  by  the  results  of  Coblentz 
and  Puccianti.  The  moment  of  inertia  of  the  benzene  molecule 
is  deduced  as  being  P45X10'38.  From  this  the  distance  between 
the  carbon  atoms  is  calculated  as  being  l*85xl0~8  cm.  and  the 
diameter  of  the  molecule  as  2*6  X  10“8.  Thus  the  benzene  molecule 
is  a  very  symmetrical  edifice  the  movements  of  which  obey  the 
simple  laws  deduced  for  diatomic  molecules,  and  it  may  be  con¬ 
sidered  as  being  formed  of  two  halves,  C3H3-C3H3,  which  vibrate 
with  respect  to  one  another.  W.  G. 

Ultra-violet  Absorption  Spectrum  of  Phenol  in  Different 
Solvents.  F.  W.  Klingstedt  (Compt.  rendu,  1922,  174,  812— 
815). — A  quantitative  study  of  the  ultra-violet  absorption  spectrum 
of  phenol  in  different  solvents  shows  that  the  spectrum  of  phenol 
dissolved  in  pentane  or  hexane,  which  the  author  calls  the  normal 
spectrum,  comprises  two  regions  in  the  ultra-violet.  In  the  first, 
between  A=2860  and  2400  there  are  three  intense  narrow  bands, 
and  in  the  second,  between  A=2325  and  the  extreme  ultra-violet 
there  are  two  broad  bands.  The  absorption  spectrum  changes 
with  the  nature  of  the  solvent,  and  from  this  point  of  view  the 
solvents  may  be  divided  into  two  groups.  The  solvents  of  the 
first  group,  such  as  carbon  tetrachloride,  chloroform,  ether,  do  not 
modify  the  general  aspect  of  the  absorption  spectrum,  only  pro¬ 
ducing  a  displacement  and  a  broadening  of  the  bands.  The 
solvents  of  the  second  group,  such  as  methyl  or  ethyl  alcohol  or 
water,  completely  modify  the  absorption  spectrum  of  phenol.  In 
these  solvents  there  is  only  a  single  very  broad  and  uniform  band. 
The  absorption  spectrum  of  pure  liquid  and  solid  phenol  occupies 
a  position  intermediate  between  the  two  preceding  types.  W.  G. 

Fundamental  Laws  of  Photochemistry.  II.  Influence  of 
Cooling  on  the  Absorption  of  Light  by  Dyes.  P.  Lasarev 
( Z .  physitcal.  Chem.,  1922,  100,  266 — 270;  cf.  this  vol.,  ii,  103).— 
The  absorption  of  light  of  wave-lengths  A=514,  543,  559,  576,  595, 
617,  and  644  by  layers  of  collodion  containing  eyanin  and  ptnacyanol 
has  been  measured  at  ordinary  temperatures  and  at  the  tem¬ 
perature  of  liquid  air.  In  the  case  of  eyanin,  it  is  shown  that  the 
simple  absorption  band  becomes  narrower,  whilst  in  the  case  of 
pinacyanol  the  single  band  is  resolved  into  two  absorption  bands 
at  the  temperature  of  liquid  air.  J.  F.  S. 

Application  of  Photo-electric  Cells  to  the  Measurement 
of  the  Light  Absorption  in  Solutions.  II.  H.  von  Halban 
and  K.  Siedentopf  (Z.  physikal.  Chem.,  1922,  100,  208 — 230; 
cf.  A.,  1921,  ii,  145). — An  arrangement  for  measuring  the  absorption 
of  light  by  solutions  is  described,  which  depends  on  the  use  of 
photo-electric  cells  and  in  which  variations  in  the  intensity  of 
illumination  of  a  mercury  lamp  are  eliminated  by  compensation 
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with  two  photo-electric  cells.  The  cells  are  used  only  as  a  zero 
instrument.  A  rotating  sector  and  a  grey  wedge  are  used  to  measure 
the  weakening  of  the  light.  The  greatest  variation  of  an  individual 
measurement  of  the  absolute  value  of  the  extinction  coefficient 
from  the  mean  value  does  not  exceed  0*5%.  Measurements  with 
the  wedge  permit  of  the  identity  of  two  objects  in  respect  of  their 
light  absorption  being  established  to  0’1%  and  differences  can 
also  be  determined  with  the  same  accuracy.  Measurements  are 
recorded  for  solutions  of  potassium  chromate  in  potassium  hydroxide, 
equimolecular  quantities  of  potassium  chromate  and  copper  sulphate 
in  ammonia,  azobenzene  in  alcohol,  and  anthracene  in  alcohol  for 
the  mercury  lines  579  /x/x  and  254  /x/x.  J.  F.  S. 

Colour  and  Chemical  Constitution.  XIII.  Calculation 
of  the  Colour  of  Monocyclic  Dyes.  James  Moir  {Trans.  Roy. 
Roc.  Rth.  Africa,  1921,  10,  35 — 39;  cf.  A.,  1921,  ii,  475). — Dyes 
which  contain  only  one  active  colour  ring  do  not  fit  into  the  scheme 
previously  described  (A.,  1921,  ii,  6)  for  those  containing  two  such 
rings,  but  their  colours  are  deducible  by  a  similar  factorial  scheme, 
based  on  p- hydro xybenzyl  alcohol  (for  which,  and  probably  also 
for  j9-cresol,  in  faintly  alkaline  aqueous  solution,  A— 290).  The 
factors  in  parenthesis  are  employed  in  conjunction  with  this  value  : 
replacement  of  carbinol  hydrogen  by  phenyl  (1*135);  conversion 
of  phenyl  carbinol  into  a  phthalein  (1*060);  replacement  of  ring 
hydroxyl-  by  amino-group  (1*140) ;  replacement  of  amino -hydrogen 
atoms  by  methyl  (1*035).  Values  are  thus  predicted  for  certain 
compounds  for  which  measurements  are  at  present  lacking.  It 
appears  that  colour  cannot  be  traced  to  lower  terms  than  the 
presence  of  one  benzene  ring,  with  one  ionisable  group,  usually 
with  another  active  atom,  and  that  the  physical  cause  of  colour  is 
the  periodic  motion  of  an  electron  round  a  molecule.  Although 
the  sinuous  orbit  previously  conceived  (A.,  1921,  ii,  475)  is  now 
considered  not  to  be  very  likely,  the  tautomeric  pauses  then 
assumed  are  a  probable  feature  of  the  orbit.  It  is  suggested  that 
the  colours  of  dyes  containing  two  active  colour  rings  ( loc .  cit.) 
may  be  based  on  4  :  4 '-dihydroxy benzhydrol  (A— 539).  The  pink 
colours  attributed  to  phenylphenolphthalein  and  to  its  analogue 
from  salicylic  acid  (A.,  1917,  ii,  349;  1919,  ii,  78)  were  due  to 
impurity.  J.  K. 

Constitution  and  Colour.  VIII.  F.  Kehrmann  ( Helv . 
Chim.  Acta,  1922,  5,  158 — 163;  cf.  A.,  1921,  ii,  476). — The  effect 
of  salt  formation  on  the  colour  of  basic  nitrogen  compounds  is  to 
lighten  it  if  the  unsaturated  condition  is  destroyed,  and  to  intensify 
it  if  the  unsaturated  condition  persists  (for  example,  in  the  cases 
of  auramine  base,  azo-compounds,  azomethines,  and  members  of 
the  quinoline,  pyridine,  acridine,  phenazine,  etc.,  series).  If  no 
change  occurs  in  the  degree  of  saturation  (for  example,  ammonium, 
imonium,  cyclonium,  and  diazonium  compounds),  the  colour  is 
also  unchanged.  Similar  generalisations  apply  to  basic  sulphur 
and  oxygen  conrpounds,  with  the  reservation  that  knowledge  of  the 
colour  changes  accompanying  destruction  of  the  unsaturated  con- 
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dition  in  these  cases  is  at  present  insufficiently  specific.  The 
behaviour  of  the  group,  *CHICH*,  is  apparently  analogous  to  that 
of  the  azo-group,  since  intensely  coloured  sulphates  of  diphenyl- 
cycZopentadiene  (Borsche  and  Menz,  A.,  1908,  i,  147)  and  of  un¬ 
saturated  ketones  (Kehrmann  and  Effront,  A.,  1921,  i,  348)  have 
been  described.  The  effect  of  salt  formation  on  the  colour  of 
iodonium  compounds  is  so  far  unknown.  The  above  rules  also 
apply  to  all  those  cases  of  salt  formation  from  pseudo-bases  (for 
example *  carbinol  bases)  in  which  the  nature  of  the  changes  is 
properly  understood.  J.  K. 

Fluorescence  and  Photochemistry.  R.  W.  Wood  {Phil, 
Mag.,  1922,  [vi],  43,  757 — 765). — The  theory  of  Perrin  (cf.  A.,  1918, 
ii,  418)  is  tested  by  exposing  aqueous  solutions  of  eosin,  rhodamine, 
and  fluorescein  to  a  very  intense  beam  of  sunlight.  The  products, 
“  photo  compounds,”  are  usually  coloured,  non-fluorescent  sub¬ 
stances,  which  are  bleached  by  further  action  of  the  light.  Their 
absorption  bands  have  a  totally  different  form  from  those  of  the 
original  substances.  Rhodamine  is  almost  non-fluorescent  at 
100°,  but  decomposes  under  the  action  of  light  as  rapidly  as  at 
ordinary  temperatures.  This  is  contrary  to  Perrin’s  theory.  The 
relation  between  the  rate  of  breakdown  of  eosin  and  the  intensity 
of  the  light  is  at  variance  with  the  Bunsen-Roscoe  law,  whereas 
unstable  non-fluorescent  substances  behave  normally.  The  pro¬ 
portionality  between  the  emission  of  fluorescence  and  the  intensity 
of  the  exciting  light  holds  over  a  wide  range  of  intensity.  W.  E.  G. 

The  Quantitative  Determination  of  the  Fluorescent  Powers 
(the  Spectro-fluorescometry)  of  Cellulose,  Sugars,  and  other 
Substances.  Samuel  Judd  Lewis  (J.  Soc.  Dyers  and  Col., 
1922,  38,  68 — 76,  99 — 108). — An  instrument  has  been  designed  by 
which  the  fluorescent  powers  of  different  substances  can  be  quan¬ 
titatively  compared.  It  consists  of  a  Hilger  quartz  spectrograph 
with  the  back  of  its  camera  modified  so  as  to  accommodate  the  lens 
of  an  auxiliary  camera  of  the  ordinary  type  directed  towards  the 
position  usually  occupied  by  the  photographic  plate  of  the  spectro¬ 
graph.  The  usual  spectrum  falls  on  to  the  paper,  fabric,  or  other 
substance  placed  in  the  position  of  the  photographic  plate  of  the 
spectrograph.  The  auxiliary  camera  is  directed  on  to  the  ultra¬ 
violet  region  only,  and  since  the  lens  is  of  glass,  any  light  trans¬ 
mitted  by  it  must  consist  of  visible  light  produced  from  the  ultra¬ 
violet  light  by  the  fluorescent  substance  under  examination.  As  a 
standard  for  comparison,  Whatman  No.  44  filter-papers  were  used 
and  quantitative  comparison  was  obtained  by  comparing  the  times 
required  by  the  standard  and  the  substance  under  examination  to 
produce  equal  photographic  effects  in  a  given  part  of  the  spectrum. 
Great  difficulties  were  met  in  obtaining  suitably  sensitive  photo¬ 
graphic  plates,  and  it  is  suggested  that  the  properties  of  gelatin 
may  vary  with  the  season  of  the  year  at  which  it  is  prepared. 
This  method  of  investigation  was  applied  to  determine  the  fluor¬ 
escent  properties  of  many  different  textiles  and  woods,  of  papers 
made  from  pure  cotton,  flax,  hemp,  esparto,  and  ramie,  of  cellulose 
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derivatives,  and  of  a  number  of  carbohydrates,  including  several 
sugars,  starch,  and  dextrin.  The  results  are  presented  in  the  form 
of  curves  in  which  the  fluorescence,  expressed  as  a  percentage  of 
that  of  the  arbitrary  standard,  is  plotted  against  the  wave-length 
of  the  incident  light.  Cellulose  acetate  was  the  most  strongly 
fluorescent  of  the  cellulose  derivatives  examined,  the  maximum 
strength  being  at  X  2500 — 2800,  where  it  was  seven  times  that  of 
the  standard.  Cellulose  nitrate  is  almost  devoid  of  fluorescent 
properties.  The  sugars  examined  included  xylose,  dextrose, 
galactose,  leevulose,  sucrose,  maltose,  and  lactose,  and  indications 
were  found  of  some  relation  between  structure  and  fluorescent 
power.  There  is  some  evidence  to  suggest  that  the  cellulose 
complex  may  contain  groups  more  nearly  related  to  dextrose  than 
to  d-fructose.  E.  H.  R. 

The  Spectra  Structure  of  the  Luminescence  excited  by 
the  Hydrogen  Flame.  Horace  L.  Howes  {Physical  Rev., 
1921,  17,  469 — 474), — -An  investigation,  with  determinations  of 
wave-lengths,  of  the  spectra  of  the  luminescence  of  air-slaked  lime, 
and  of  certain  phosphorescent  sulphides  (“  strontium  sulphide- 
bismuth  sodium  sulphate,”  ££  strontium  sulphide-bismuth  potass¬ 
ium  phosphate,”  and  a  calcium  sulphide  compound  containing 
both  bismuth  and  fluorine  as  active  elements),  when  partly 
bathed  in  a  hydrogen  flame,  but  at  a  temperature  below  red  heat. 

A.  A.  E. 

Scattering  of  Light  by  Dust  Free  Liquids.  II.  W.  H.  Martin 
and  S.  Lehrman  ( J .  Physical  Chem .,  1922,  26,  75 — 88). — A  continua¬ 
tion  of  previously  published  work  (A.,  1920,  ii,  573).  In  the  present 
paper,  the  relative  intensity  and  polarisation  of  the  light  scattered 
by  dust-free  benzene,  toluene,  xylene,  chlorobenzene?  methyl 
alcohol,  ethyl  alcohol,  ?i-propyl  alcohol,  isobutyl  alcohol,  m>amyl 
alcohol,  water,  and  mixtures  of  carbon  disulphide  with  ether,  benz¬ 
ene  with  hexane,  and  hexane  with  q/cZohexane  have  been  measured 
with  an  accuracy  greater  than  that  obtained  in  earlier  work.  The 
increased  accuracy  was  made  possible  by  the  use  of  cross-shaped 
containers  with  sealed  in,  flat,  glass  end  plates  in  place  of  the  bulbs 
used  previously.  Measurements  of  the  light  scattered  by  two- 
component  liquid  solutions  show  that  the  relative  intensity  of  the 
scattered  light  is  always  somewhat  greater  than  that  calculated 
on  the  assumption  that  the  scattered  light  is  an  additive  property 
for  the  two  liquids.  Liquids  which  polarise  the  scattered  light  very 
far  from  completely  show,  on  dilution,  much  more  nearly  complete 
polarisation.  Measurements  of  the  ratio  of  the  intensity  of  incident 
light  to  that  of  scattered  light  have  been  made  for  liquids.  The 
results  show  that  ether  and  water  scatter  about  one-tenth  as  much 
light  as  do  the  same  weights  of  these  liquids  in  the  gaseous 
state.  For  benzene  and  its  homologues,  the  ratio  is  about  one-fifth. 
Measurements  of  the  intensity  of  the  scattered  light  for  various 
wave-lengths  show  that  this  value  varies  inversely  as  the  fourth 
power  of  the  wave-length.  J.  F.  S. 
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Radiation  and  Chemical  Action.  T.  W.  J.  Taylor  ( Nature , 
1921,  108,  210;  cf.  following  abstract). — An  experimental  refuta¬ 
tion  of  Lewis’s  explanation  that  the  velocity  of  inversion  of  sucrose 
by  dilute  acid  is  not  increased  by  sunlight  because  the  activating 
rays  lie  in  the  region  of  1/x,  and  at  this  wave-length  water  would 
absorb  the  radiation  almost  totally  in  the  first  thin  layer,  so  that 
the  bulk  of  the  liquid  would  remain  unaffected  (cf.  Lindemann,  A., 

1920,  ii,  743).  A  solution  of  sucrose  containing  hydrogen  chloride 
was  forced  upwards  in  bright  sunlight  through  extremely  fine 
capillary  jets ;  the  liquid  formed  fine  columns  about  8  cm.  high, 
which  then  broke  up  into  clouds  of  small  drops  (about  0*015  cm.  in 
diameter),  the  drops  rising  a  further  40  cm.  After  falling  during  an 
average  time  of  0*68  second,  the  drops  were  collected.  The  rota¬ 
tion  was  only  0*24°  less  than  that  of  an  unexposed  control  portion 
of  the  solution.  Even  assuming  that  the  radiation  density  at  1/x 
had  been  reduced,  by  absorption,  inside  each  drop  to  10~8  of  its 
value,  which  is  considered  to  be  unlikely,  a  difference  in  polarimeter 
readings  of  about  13°  would  have  been  anticipated.  A.  A.  E. 

Radiation  and  Chemical  Action  W.  C.  McC.  Lewis  ( Nature , 

1921,  108,  241;  cf.  preceding  abstract.). — An  alternative  reply  to 

Lindemann’s  criticism  (A.,  1920,  ii,  743)  of  the  radiation  hypothesis 
of  chemical  reactions,  based  on  the  relatively  small  absorption 
capacity  of  the  reactant  solutes  (cf.  Lewis  and  McKeown,  A.,  1921, 
ii,  623).  A  clear  distinction  must  be  drawn  between  photochemical 
and  thermal  conditions,  the  former  involving  an  absorption  co¬ 
efficient  term.  It  is  argued  mathematically  that  the  photochemical 
fractional  decomposition  and  the  thermal  value  (about  0*01  of  the 
magnitude  of  the  former)  would  be  inappreciably  small  in  Taylor’s 
experiments.  Further,  Taylor  carried  out  no  determination  of  the 
amount  of  radiation  absorbed  by  the  sugar  in  the  solution ;  if  this 
were  small,  no  chemical  change  in  excess  of  the  thermal  change 
would  be  anticipated.  A.  A.  E. 

Dependence  of  Velocity  of  Reaction  on  the  Concentration 
in  Photochemical  Processes.  M.  Volmer  and  K.  Riggert 
( Z .  pTiysikal .  Chem .,  1922,  100,  502 — 511). — The  velocity  of  the 
dissociation  of  anthracene  in  hexane  solution  into  a  positive  residue 
and  an  electron  has  been  determined  with  the  object  of  testing 
Luther  and  Weigert’s  (A.,  1905,  ii,  785)  expression  for  the  depen¬ 
dence  of  the  velocity  of  photo-decomposition  on  the  concentration. 
The  expression  has  the  form  v  =  dCjdt  —  kJ0(  1  —  e~£Cd)jd,  where 
C  is  the  concentration,  e  the  extinction  coefficient,  d  the  thick¬ 
ness  of  the  illuminated  layer,  J0  the  intensity  of  the  light,  and 
k  a  constant.  The  amount  of  change  was  measured  by  the  satura¬ 
tion  current.  It  is  shown  that  the  current  experimentally  observed 
and  that  calculated  from  the  above-mentioned  equation  are  in 
excellent  agreement,  thus  proving  the  correctness  of  the  formula. 

J.  F.  S. 

Theory  of  Induced  Reactions.  Chr.  Winther  (Z.  physikal. 
Chem .,  1922,  100,  566 — 571). — A  theory  of  induced  reactions  is 
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put  forward  wdrich  is  based  on  the  conversion  of  oxygen  into  ozone 
in  the  presence  of  zinc  oxide  by  ultra-violet  light  and  other  induced 
reactions.  In  the  case  mentioned,  it  is  assumed  that  the  light  is 
absorbed  by  the  zinc  oxide  and  the  light  energy  is  given  out  again 
in  the  form  of  very  short  wrave-length  radiation  which  is  photo- 
chemically  absorbed  by  the  oxygen.  J.  F.  S. 

The  Action  of  Light  on  Silver  Bromide.  Ernst  Johannes 
Hartung  (T.,  1922,  121,  682—691). 

Action  of  Light  on  Uranium  Salts.  J.  Aloy  and  E.  Rodier 
(Bull,  Soc.  chim.,  1922,  iv,  31,  246 — 249). — Under  the  influence  of 
light,  uranyl  salts  are  converted  into  uranous  salts  in  the  presence 
of  the  acid  entering  into  the  constitution  of  the  salt  and  a  readily 
oxidisable  substance  such  as  alcohol.  The  reaction  wThich  occurs  is 
as  follows  : 

U02C12  +  2HC1  +  C2H5-OH  =  UC14  +  CH3-CHO  +  2H20. 

Two  molecules  of  acid  are  necessary  for  each  molecule  of  uranyl 
salt.  In  this  way,  the  fluoride,  chloride,  bromide,  iodide,  and 
sulphate  have  been  prepared,  and  an  aqueous  solution  of  the 
nitrate.  If  an  insufficient  amount  of  acid  is  present,  basic  salts 
are  obtained.  If  the  reaction  is  allowed  to  proceed  further,  a  black 
precipitate  of  uranous  hydroxide  is  obtained.  W.  G. 

Photolysis  of  Uranyl  Oxalate  and  Uranyl  Acetate.  Emil 
Baur  and  A.  Hermann  (Helv.  Chim.  Acta ,  1922,  5,  221 — 239). — If 
photolysis  consists  of  two  processes  respectively  akin  to  anodic 
oxidation  and  cathodic  reduction,  the  presence  of  a  suitable  third 
substance  should  affect  the  quantitative,  and  possibly  the  qualita¬ 
tive,  results  of  the  process.  Thus,  the  photolysis  of  oxalic  acid  by 
uranyl  salts  accords  with  the  scheme  : 

nvi/©©+HC0-C02H=C0+C02+2H- 

l©  ©+C02H-C02H+2H,=:HC0-C02H+H20, 
which  is  supported  by  the  decomposition  of  glyoxylic  acid  under 
similar  conditions  (A.,  1919,  ii,  264)  : 

ilvif  ®©+HC0<X)2H==C0+C02+2H* 

\ee+uyi=u" 

In  the  latter  reaction,  no  evidence  could  be  obtained  of  the  formation 
of  glycoflic  acid,  or  of  formaldehyde,  derived  from  its  decomposition 
in  the  photolysis  of  uranyl  oxalate.  On  the  other  hand,  the  influ¬ 
ences  of  mercuric  chloride,  potassium  iodide,  ferrous  sulphate, 
quinol,  uranyl  chloride,  and  sodium  uranyl  oxalate  respectively  in 
increasing  the  proportion  of  carbon  dioxide  formed  in  comparison 
with  carbon  monoxide  are  explicable  in  accordance  with  the  theory. 
Sodium  sulphite  has  no  effect  (compare  Hatt,  A.,  1918,  ii,  143; 
Triimpler,  A.;  1916,  ii,  9),  and  formic  acid  only  gives  rise  to  excess 
of  carbon  dioxide  in  the  later  stages  of  the  reaction,  probably 
because  the  formate-  takes  place  independently  of  the  oxalate- 
photolysis.  The  gas  produced  in  the  photolysis  of  uranyl  acetate 
(A.,  1918,  ii,  143),  and  considered  to  be  hydrogen,  is  now  shown  to 
have  been  carbon  monoxide  originating  from  glyoxylic  acid,  fre¬ 
quently  present  as  an  impurity  in  acetic  acid.  Two  reactions  occur 
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during  the  photolysis  of  uranyl  acetate  :  (1)  true  photo  catalytic 
decomposition  into  methane  and  carbon  dioxide  (Fay,  A.,  1896,  i, 
464),  (2)  non- catalytic  oxidation  of  acetate -ions  to  ethane  and 
carbon  dioxide  by  uranyl  salts,  which  only  occurs  in  acetic  acid 
solution  with  a  sufficient  concentration  of  acetate -ions.  The 
photolysis  is  favoured  by  the  presence  of  free  acetic  acid,  but 
restricted  by  chloridions  and  mercuric-ions  to  some  extent,  almost 
entirely  by  ferric  salts  or  formic  acid.  Such  a  reaction  cannot  be 
looked  on  as,  for  example,  a  unimolecular  decomposition  of  the  uranyl 
acetate  complex  by  light,  but  as  an  action  of  the  activated  uranyl 
complex  on  surrounding  molecules  by  interchange  of  electrons. 
In  other  words,  it  is  always  an  oxidation-reduction  process,  and  so 
closely  related  to  electrolysis.  Probably  Fay’s  reaction  is  con¬ 
nected  with  Kolbe’s  electrolytic  decomposition  of  acetates,  acetyl 
peroxide  and  atomic  hydrogen  being  the  respective  anodic  and 
cathodic  products,  which  then  interact  and  form  methane  and 
carbon  dioxide.  Since  the  photolytic  oxidation  of  acetic  acid  to 
ethane  and  carbon  dioxide,  and  of  glyoxylic  acid  to  carbon  monoxide 
and  carbon  dioxide,  can  be  reproduced  electrochemically  only  by 
the  use  of  a  considerable  potential  difference,  it  is  concluded  that 
the  energy  quantum  absorbed  by  the  uranyl  complex  must  also 
have  such  a  value  as  would  suffice,  not  only  for  the  production  of 
oxygen,  but  also  for  the  formation  of  peroxides.  The  formation 
of  uranyl  peroxide,  observed  by  Usher  and  Priestley  (A.,  1906,  ii, 
881),  is  recalled  in  this  connection.  J.  K. 

Photolysis  of  Uranyl  Oxalate.  Emil  Baur  and  Haggen- 
macher  (Z.  physikal.  Chem .,  1922,  100,  36 — 41). — The  action  of 
sunlight  on  aqueous  solutions  of  uranyl  sulphate  and  oxalic  acid  has 
been  investigated.  The  products  of  the  reaction  are  found  to  be 
formic  acid,  carbon  dioxide,  and  carbon  monoxide.  The  amount 
of  formic  acid  formed  is  very  small,  and  it  is  held  that  it  must 
remain  small  because  it  is  used  up  as  fast  as  it  is  produced  in  reduc¬ 
ing  the  uranyl-ion  to  uranous-ion.  The  gas  evolved  contains  a 
slight  excess  of  carbon  dioxide  above  that  required  for  the  simple 
stoicheiometric  relationship  C02 :  CO.  The  formation  of  formic 
acid  is  regarded  as  a  cathodic  reduction  of  carbon  dioxide,  thus  : 
C02  +  2H#  +  ©  ©  -  H’C02H.  J.  F.  S. 

Action  of  Ultra-violet  Light  on  Gels.  Edward  O.  Holmes, 
jun.,  and  Walter  A.  Patrick  (J.  Physical  Chem.,  1922,  26,  25 — 41). 
— The  action  of  ultra-violet  light  from  an  iron  arc  on  silica  gels, 
which  had  been  impregnated  with  acetone,  acetic  acid,  and  nitric 
acid,  respectively,  and  also  on  celluloid,  has  been  investigated  by  a 
tensimetric  method.  The  gel  was  placed  in  both  bulbs  of  the 
tensimeter,  and  one  was  exposed  to  ultra-violet  light  whilst  the 
other  was  kept  in  the  dark  and  the  difference  in  pressure  measured. 
It  is  shown  that  the  gels  give  off  gaseous  products,  provided  the 
liquid  contained  in  the  gel  is  decomposed  photochemically  into 
gaseous  products  which  are  not  adsorbed  by  the  gel.  Thus  increase 
of  pressure  was  observed  in  the  case  of  gels  containing  acetic  acid 
and  acetone,  but  not  in  the  case  of  nitric  acid,  for  the  decomposition 
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products  of  nitric  acid  are  strongly  adsorbed  by  silicic  acid  gel. 
The  gaseous  products  consist  of  a  mixture  of  the  vapour  of  the 
organic  liquid  itself  along  with  those  gases  resulting  from  the 
photo-chemical  decomposition  of  the  liquid.  Celluloid  behaves  in  a 
similar  manner  under  the  influence  of  ultra-violet  light.  The 
mechanism  of  the  liberation  of  the  adsorbed  liquid  is  explained  as 
follows.  In  the  gel  there  are  a  large  number  of  pores  partly  filled 
with  the  adsorbed  substance  under  great  negative  pressure  and 
therefore  having  a  very  low  vapour  pressure.  The  negative  pres¬ 
sure  in  the  film  is  caused  by  the  surface  tension  acting  along  the 
sides  of  the  pores  and  round  their  circumference.  The  force  of  the 
surface  tension  is  reduced  by  the  action  of  ultra-violet  light  owing 
to  its  decomposition  of  the  liquid  of  the  film  with  the  formation  of 
gas  bubbles,  which  prevent  the  film  from  completely  wetting  the 
surface  of  the  pores,  resulting  in  a  decrease  of  the  negative  pressure 
and  subsequently  an  increase  in  the  vapour  pressure  of  the  adsorbed 
substance,  and  consequent  evaporation  of  some  of  the  liquid.  The 
same  mechanism  explains  the  liberation  of  gases  by  celluloid  under 
the  influence  of  ultra-violet  light,  only  here  the  case  is  complicated 
by  the  fact  that  light  decomposes  the  structure  of  the  gel  itself 
(cellulose  nitrate)  as  well  as  the  solvent  in  the  pores.  Hence  the 
reason  for  celluloid  turning  brown  and  becoming  brittle  under  the 
action  of  light  is  evident.  J.  F.  S. 

P-Ray  Spectra  and  their  Meaning.  C.  D.  Ellis  ( Proc .  Roy . 
Soc.,  1922,  [A],  101,  1 — 17). — The  shortest  wave-length  that  has 
hitherto  been  measured  by  the  crystal  method  is  0-07  A.U.,  which 
is  greater  than  the  wave-lengths  of  y-rays  emitted  by  many 
radioactive  substances.  A  method  based  on  the  quantum  theory 
has  been  developed  for  the  measurement  of  the  wave-lengths  of 
such  rays,  and  has  been  applied  to  the  cases  of  the  y-rays  of  radium-H, 
radium-GT,  and  thorium-D.  The  method  involves  the  measurement 
of  the  energies  of  the  different  lines  in  the  natural  p-ray  spectrum 
of  the  element  in  question,  and  the  energy  of  the  corresponding 
line  in  the  excited  spectra  of  a  substance  of  neighbouring  atomic 
number.  The  numerical  results  obtained  support  the  view  that 
y-rays  are  emitted  from  the  nucleus.  The  quantum  theory  is 
probably  applicable  to  the  nucleus,  and  a  part,  at  least,  of  the 
structure  of  the  nucleus  is  expressible  in  terms  of  stationary  states. 

J.  S.  G.  T. 

Coloration  and  Luminescence  produced  by  the  Action  of 
BecquerelRays.  Stefan  Meyer  and  Karl  Przibram  (Z.  physikal. 
Chem .,  1922,  100,  334 — 336). — A  number  of  examples  are  recorded 
which  show  that  the  coloration,  brought  about  in  glass,  quartz,  and 
similar  materials  by  exposure  to  radium  rays,  may  be  removed 
entirely  or  in  part  by  prolonged  heating  at  comparatively  low 
temperatures.  It  is  also  shown  that  thermoluminescence  is 
exhibited  on  heating  such  coloured  material  at  comparatively  low 
temperatures.  Thus  a  piece  of  colourless  glass  which  has  been 
turned  brown  by  the  rays  and  has  remained  unchanged  for  years 
in  daylight  on  heating  at  100°  for  twenty-four  hours  became  con- 
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siclerably  lighter  in  colour,  after  several  days  at  130 — 140°  it  showed 
a  violet  tinge,  and  at  150 — 200°  for  several  days  it  was  definitely 
violet.  Violet  coloured  glass  is  more  resistant.  Quartz  which  had 
been  coloured  brown  became  colourless  after  several  days’  heating 
at  150 — 200°.  Sapphire  which  was  originally  light  blue  and  had 
become  topaz  coloured  by  exposure  to  radium  rays,  after  heating 
at  60°  for  a  day  became  yellow,  after  a  further  two  days  at  80—90° 
it  was  pale  yellow  with  a  blue  tinge,  and  after  several  days  at  150— 
200°  it  regained  its  blue  colour.  A  piece  of  kunzite  which  had 
become  green  in  colour  when  heated  for  nine  hours  at  90°  showed 
a  feeble  thermoluminescence,  which  disappeared  in  three  hours. 
By  heating  at  170 — 180°,  thermoluminescence  was  again  shown,  and 
the  green  colour  had  become  much  paler  in  half  an  hour.  The 
same  piece  of  material  was  then  slowly  heated  at  140°  without 
luminescence  appearing,  but  at  160°  weak  luminescence  appeared 
which  became  stronger  as  the  temperature  was  raised  to  185°,  and 
after  two  hours’  heating  at  190°  the  luminescence  failed  and  the 
kunzite  had  regained  its  original  lilac  colour.  J.  E.  S. 

The  Existence  of  the  New  Radioactive  Element  Uranium- V 
described  by  Piccard  and  Stahel.  Otto  Hahn  ( Physikai .  Z.y 
1922,  23,  146 — 150). — The  decrease  in  activity  of  a  number  of 
uranium -X  preparations  has  been  determined  to  test  the  observa¬ 
tions  of  Piccard  and  Stahel  (A.,  1922,  ii,  185).  The  observed  activity 
was  the  sum  of  the  exponentially  decreasing  activity  of  pure 
uranium -X  and  a  constant  a  activity  due  to  the  presence  of  ionium. 
No  evidence  of  the  existence  of  uranium- V  was  found.  W.  E.  G. 

Existence  of  Isotopes  of  the  Disintegration  Products  of 
Actinium  and  the  Meitner  Nuclear  Model.  Maximilian 
Camillo  Neuburger  (Z.  anorg .  Chem.,  1921,  120,  150 — 158). — 
The  actinium  family  shows  many  irregularities  when  compared 
with  the  radium  and  thorium  families,  which  it  is  suggested  are 
due  to  the  existence  of  unknown  isotopes.  The  production  of 
isotopes  by  branching  at  radioactinium  is  probable  since  this 
element  gives  a-particles  with  two  ranges.  A  scheme  is  given 
for  the  disintegration  of  radio  actinium  in  which  the  disintegration 
process,  a'— -(3  — a — p,  is  assumed  (cf.  Meitner,  A.,  1921,  ii,  293). 

W.  E.  G. 

Electrochemical  Behaviour  of  Liquid  Sodium  Amalgams. 

Theodore  W.  Richards  and  James  Bryant  Conant  (J.  Amer. 
Chem.  Soc .,  1922,  44,  601 — 611).— A  number  of  improvements 
are  described  in  the  electrolytic  preparation  and  the  subsequent 
manipulation  of  pure  liquid  sodium  amalgam,  as  well  as  in  the 
apparatus  for  the  measurement  of  the  E.M.F.  of  sodium  amalgam 
concentration  cells  with  aqueous  electrolytes.  The  E.M.F.  of 
many  concentration  cells  of  liquid  sodium  amalgam  has  been 
measured  at  25°,  and  a  few  cells  also  at  15°  and  35°.  The  deviations 
of  these  potentials  from  the  simple  concentration  law  were  found 
to  be  greater  in  sodium  amalgam  than  with  any  other  mercurial 
solution  hitherto  investigated  in  detail.  The  heats  of  transference 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  341 


of  sodium  from  one  amalgam  to  another  calculated  by  the  Helmholtz 
equation  are  found  to  be  unusually  large.  J.  F.  S. 

Solid  Thallium  Amalgams  and  the  Electrode  Potential 
of  Pure  Thallium.  Theodore  W.  Richards  and  Charles 
P.  Smyth  ( J .  Amer.  Chem.  Soc.,  1922,  44,  524 — 545). — Pure 
thallium  in  compact  form  is  definitely  shown  to  possess  at 
20°  an  electrode  potential  2‘1  millivolts  higher  than  saturated 
thallium  amalgam.  When  immersed  in  a  Absolution  of  thallous- 
ions  and  connected  with  a  normal  calomel  electrode,  the  total 
potential  0*6192  is  indicated  at  25°.  The  potential  of  pure  thallium 
is  not  influenced  by  quenching  the  metal,  which  is  so  soft  that  no 
important  strain  can  exist  in  it.  a-Thallium  is  the  only  phase  of 
the  pure  metal  which  is  stable  at  ordinary  temperatures.  Finely 
divided  electrolytic  thallium  sponge  gives  a  potential  0*6  millivolt 
higher  than  the  compact  fused  form.  The  difference  is  probably 
due  to  the  fine  state  of  division,  and  disappears  on  long  keeping. 
The  difference  of  potential  shown  by  p -thallium,  if  it  could  exist 
at  ordinary  temperatures,  would  probably  be  nearly  three  times 
as  great.  Solid  thallium  amalgams  may  be  made  having  potentials 
anywhere  between  that  of  pure  thallium  and  the  2-phase  amalgam. 
As  mercury  is  added,  the  potential  decreases  at  first,  then  remains 
constant,  between  4%  and  10%  of  mercury,  and  later  decreases 
again  until  at  about  15%  of  mercury  the  liquid  phase  becomes 
permanent  at  20°.  Crystals  of  solid  amalgam  separated  centri- 
fugally  from  the  liquid  containing  more  mercury  showed  as  much 
as  20%  of  mercury,  but  some  of  this  was  undoubtedly  adhering 
mother-liquor.  The  densities  of  solid  thallium  amalgams  indicate  an 
increase  in  volume  of  thallium  on  amalgamation.  The  correspond¬ 
ing  curve  shows  a  slight  inflection  at  about  5%  of  mercury.  The 
hardness  of  solid  thallium  amalgams  increases  with  added  mercury 
until  about  5%  is  present,  when  it  begins  slowly  to  diminish.  From 
these  phenomena  it  is  inferred  that  a-thallium  dissolves  mercury, 
increasing  in  hardness  and  volume  up  to  about  5%  of  mercury. 
When  more  mercury  is  added,  another  solid  phase  of  about  the 
same  hardness  and  volume,  but  containing  more  mercury,  appears. 
These  two  phases  appear  to  exist  mixed  together  in  equilibrium, 
over  the  range  from  about  5%  of  mercury  to  10%  at  20°.  With 
more  than  about  10%  of  mercury  the  a -solid  solution  ceases  to 
exist  and  the  other  phase  continues  to  dissolve  mercury  in  solid 
solution  until  it  is  saturated,  with  perhaps  15%  of  mercury.  The 
other  solid  phase  is  probably  a  solid  solution  of  mercury  in  P-thallium, 
which  appears  in  definite  crystalline  form,  making  the  amalgam 
friable  after  the  admixture  of  oc- thallium  has  been  eliminated, 
p- Thallium  can  exist  at  ordinary  temperatures  only  in  the  presence 
of  much  mercury,  but  it  is  always  the  form  present  in  equilibrium 
with  the  liquid  amalgam.  Pure  thallium  melts  at  303*5°  and  has 
a  transition  point  at  235*3°.  J.  F.  S. 

Electromotive  Behaviour  of  Aluminium.  Robert  Muller 
and  Franz  Holzl  ( Z .  anorg .  Chem.,  1921,  121,  103 — 109). — The 
potential  of  aluminium  and  amalgamated  aluminium  has  been 
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measured  in  solutions  of  aluminium  chloride,  potassium  chloride, 
hydrochloric  acid,  and  sodium  hydroxide  of  various  concentrations 
and  in  mixtures  of  hydrochloric  acid  and  aluminium  chloride  of 
various  concentrations.  The  values  of  the  potential  are  found  to 
be  in  qualitative  agreement  with  the  Nernst  theory.  It  is  shown, 
from  a  comparison  of  the  potentials  of  pure  and  amalgamated 
aluminium  in  acid  and  alkaline  electrolytes,  to  be  probable  that 
the  activation  by  means  of  mercury  and  the  apparent  anomaly 
of  the  potential  of  pure  aluminium  is  occasioned  by  a  protecting 
layer  of  hydroxide.  In  concentrated  hydrochloric  acid  (6'8  N), 
pure  aluminium  is  more  electropositive  than  the  amalgam;  ef. 
Dhar  (ibid.,  1921,  118,  75).  J.  F.  S. 

Acidifying  Action  of  Hydroxy-organic  Compounds  on 
Boric  Acid  and  Molybdic  Acid.  E.  Rimbach  and  P.  Ley 

(Z.  physilcal.  Chern.,  1922,  100,  393 — 407).— The  authors  have 
measured  at  18°  the  hydrogen  potential  of  solutions  of  boric  acid, 
molybdic  acid,  glycollic  acid,  lactic  acid,  malic  acid,  citric  acid, 
tartaric  acid,  propylene  glycol,  glycerol,  mannitol,  and  dextrose 
and  also  mixtures  of  the  two  inorganic  acids  with  various  concen¬ 
trations  of  each  of  the  organic  compounds.  The  hydrogen-ion 
concentration  has  been  calculated  in  each  case,  and  the  increase 
in  hydrogen-ion  concentration  occasioned  by  the  mixing.  The 
results  are  represented  by  curves  and  tabulated.  The  increase 
in  the  acidity  is  attributed  to  complex  formation  in  which  the 
hydroxyl  group  is  operative.  In  the  case  of  boric  acid,  tartaric 
acid  produces  a  much  greater  increase  than  the  monohydroxy- 
acids,  whilst  in  the  mixtures  of  molybdic  acid  the  reverse  is  the 
case.  Similar  results  are  obtained  with  the  non-acidic  hydroxy- 
compounds.  With  molybdic  acid,  glycerol  increases  the  acidity 
most,  whilst  mannitol  has  a  smaller  action  than  propylene  glycol, 
but  with  boric  acid,  mannitol  and  dextrose  have  the  most  pro¬ 
nounced  action,  whilst  propylene  glycol  has  a  greater  action  than 
glycerol.  J.  F.  S. 

Thermodynamic  and  Electrokinetic  Potential  Difference 
at  the  Surface  of  Two  Liquids.  H.  Fretjndlich  and  A. 
Gyemant  (Z.  physikal.  Chem 1922,  100,  182 — 196). — The  thermo¬ 
dynamic  potential,  c,  and  the  electrokinetic  potential,  £,  of  the 
liquids  phenol,  guaiacol,  benzonitrile,  and  aniline  against  aqueous 
solutions  of  a  number  of  electrolytes  have  been  measured.  The 
€-potential  was  measured  by  Beutner’s  method  and  the  ^-potential 
determined  from  the  microscopic  observations  on  the  velocity  of 
kataphoresis  of  the  liquid  drops.  The  two  potentials  are  shown 
to  be  very  largely  independent  of  one  another,  a  fact  in  keeping 
with  the  views  of  Freundlich  ( Kolloid  Z .,  1921,  28,  240).  The 
negatively  charged  drops  are  generally  discharged  and  recharged 
oppositely  by  the  kations,  particularly  strongly  by  multivalent 
kations  such  as  calcium  and  aluminium,  whereas  such  an  effect 
does  not  occur  in  connexion  with  the  c-potential.  A  certain  simil¬ 
arity  of  action  is  observed  in  the  case  of  some  organic  ions;  the 
kations  of  basic  dyes  and  the  alkaloids  have  a  positive  effect  on 
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both  potentials,  whilst  the  anions  of  organic  acids  have  a  negative 
action.  Exceptions  and  great  variations  in  the  dimensions  of  the 
action  are,  however,  to  be  observed.  The  regularities  previously 
published  ( loc .  cit.)  are  confirmed.  The  partition  relationship  of 
the  ions  is  determinative  of  the  c-potential,  the  organic  liquid 
phase  being  more  strongly  positive  or  negative  the  more  soluble 
the  kation  or  anion  is  in  the  liquid.  In  the  case  of  the  ^-potential, 
the  adsorption  and  valency  of  the  kations  are  responsible  for  the 
discharge  and  positive  recharging  of  the  drops ;  thus,  for  example, 
the  kations  of  the  basic  dyes  and  the  multivalent  kations  have  a 
particularly  strong  action.  All  four  liquids  are  negatively  charged 
towards  water  in  respect  of  their  ^-potential,  even  aniline,  despite 
its  strongly  basic  character.  J.  F.  S. 

Measurement  of  Overvoltage.  Herman  V.  Tartar  and 
Harmon  E.  Keyes  (J.  Amer.  Chem.  Soc.,  1922,  44,  557 — 567). — The 
conclusions  of  earlier  investigators  that  overvoltage  increases  with 
time  and  current  density  and  varies  with  the  nature  of  the  electrode 
surface  have  been  confirmed.  A  comparison,  based  on  the  trans¬ 
ition  point  for  hydrogen-zinc  deposition  from  solutions  containing 
sulphuric  acid  and  zinc  sulphate,  has  been  made  by  the  two  methods 
used  for  overvoltage  measurement.  The  data  obtained  show  that 
the  commutator  method  gives  erroneous  results ;  when  gas  is 
being  evolved  at  the  experimental  electrode,  the  error  is  large 
and  varies  with  the  speed  of  rotation  of  the  commutator.  The 
direct  method  has  been  found  to  give  more  consistent  results  and 
to  be  the  more  accurate  method;  the  criticism  that  it  is  subject 
to  variation  due  to  electrode  spacing  and  size  and  shape  of  the 
containing  vessel  is  shown  to  be  invalid.  The  existence  of  an 
appreciable  transfer  resistance  at  the  surface  of  the  electrodes 
examined  is  doubtful.  While  gas  is  being  evolved,  it  is  evidently 
not  of  the  magnitude  which  has  been  stated.  Evidence  is  advanced 
which  indicates  that  the  ordinary  hydrogen  overvoltage  tables, 
obtained  by  using  pure  acid  solutions  as  electrolyte,  do  not  show 
the  current  densities  necessary  for  the  deposition  from  acid  solutions 
of  metals  having  a  greater  E.M.F .  than  hydrogen.  J.  F.  S. 

Low-voltage  Standard  Cells.  J.  Oblata  ( Proc .  Phys.  Math. 
Soc.  Japan ,  1921,  [iii],  3,  136 — 149;  cf.  ibid.,  1921,  [iii],  3,  64). — 
The  properties  of  various  cell  combinations  were  studied  in  order 
to  obtain  a  satisfactory  low-voltage  standard.  The  following  two 
were  the  most  reproducible  and  constant :  Cd  amalgam  |  Cdl2  [  Pbl2 1  Pb 
amalgam,  and  Cd  amalgam  (10%)  |  CdS04,8/3H20  |  Cd  amalgam 
(dilute).  The  E.M.F.  of  the  former  is  0-09838  at  20°  and  that 
of  the  latter  is  of  the  order  of  001  volt,  giving  different  values  accord¬ 
ing  to  the  concentration  of  the  dilute  amalgam.  The  temperature 
coefficients  were  determined  between  15°  and  30°.  The  heats  of 
formation  of  cadmium  chloride,  iodide,  and  bromide  were  computed 
by  applying  the  Gibbs-Helmholz  equation.  They  were  found  to 
be  94090,  49340,  and  74700  cals.,  respectively. 
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Modifications  of  Kohlrausch’s  Method  for  the  Measure¬ 
ment  of  the  Conductivity  of  Electrolytes,  Marcel  Abribat 
(Bull.  Soc.  chim.y  1922,  iv,  31,  241 — 245). — The  ordinary  telephone 
receiver  used  for  determining  the  zero  point  on  the  Wheatstone 
bridge  is  replaced  by  a  galvanometer.  In  order  to  permit  of  this, 
the  current  passing  through  the  galvanometer  is  converted  from 
alternating  to  direct  by  means  of  a  thermionic  valve.  The  arrange¬ 
ment  of  the  apparatus  is  sketched.  To  make  the  readings  still 
more  exact,  an  amplifier  may  be  used.  W.  G. 

Questions  Relating  to  the  Constitution  and  Function  of 
Electrolytes.  W.  Madelung  (Annalen,  1922,  427,  35-109). — 
A  theoretical  enquiry  into  the  constitutional  causes  which  deter¬ 
mine  the  formation  and  stability  of  electrically  charged  atomic 
aggregates  (ions)  in  crystals  and  in  solution.  The  form  of  the  paper 
does  not  admit  of  satisfactory  abstraction,  and  the  original  should 
be  consulted  in  order  to  obtain  a  just  appreciation  of  the  compre¬ 
hensive  character  of  the  author’s  views. 

Hantzsch’s  theory  of  i^-isomerism  is  discussed  and  extended. 
The  cyanogen  compounds  described  in  the  preceding  paper  (cf. 
this  vol.,  i,  438)  are  i/^-acids  in  their  non-ionisable  forms,  and 
true  acids  in  the  forms  corresponding  with  their  salts  :  disodium 
cyanamide  is  Na*NXJIN'Na,  sodium  dicyanamide  is  Na’N.’CIN’CN, 
and  sodium  cyanoform  is  Na*N!C!C(CN)2.  Corresponding  with 
\p- acids  and  ip- bases,  a  class  of  ip- salts  can  be  recognised  as  falling 
within  the  same  view  of  i/r -isomerism.  Aluminium  and  stannic 
chlorides  are  not  ionised  as  such;  they  are  therefore  i^-salts.  In 
general,  the  univalent  and  some  bivalent  metals  tend  to  form 
salts,  wThilst  most  of  the  ter-  and  quadri-valent  metals  form  i^-salts. 
The  sodium  compound  of  acetyl  acetone  is  an  electrolyte  and  non¬ 
volatile,  like  sodium  chloride,  whilst  the  aluminium  derivative  is  a 
non-electrolyte  and  is  volatile,  like  aluminium  chloride;  both  the 
sodium  compounds  are  salts,  and  both  the  aluminium  compounds 
ip- salts.  In  order  to  form  ions,  the  ter-  and  quadri-valent  metals 
have  to  combine  with  other  ions  or  molecules  to  form  centrically 
orientated  complexes  :  [Fe(H20)6]"’,  [Fe(CN)6]'",  [Cr(NH3)6]*”, 
[SnCl6]". 

Ionisation  therefore  is  largely  a  matter  of  the  formation  of 
centrically  orientated  complexes.  In  acids,,  it  is  assisted  by  the 
accumulation  of  a  number  of  electro -negative  peripheral  groups 
around  the  nuclear  atoms,  for  example,  [Fe(CN)6]"'  and  [SnCl6]". 
In  bases,  the  accumulation  of  hydrogen  atoms  either  as  such,  as 
amino-  or  hydroxyl-groups,  or  as  wrater  or  ammonia  molecules, 
has  a  similar  effect;  cf.  [NH4]',  [PHJ*,  [Cr(NH3)6]*’*,  etc.  Even 
carbon  may  become  the  central  atom  of  an  ion  if  sufficiently  loaded 
with  electrically  powerful  groups;  the  ion  of  guanidine  is  repre¬ 
sented  by  the  formula  [C(NH2)3]',  which  expresses  its  strongly 
basic  character  much  better  than  the  customary  formula  based 
on  the  integral  valencies  of  the  organic  chemist,  tert. -Butyl  iodide, 
(CH3)3CI,  is  better  termed  trimethylcarbonium  iodide,  as  it  is 
ionised  in  solution  in  liquid  sulphur  dioxide,  a  remarkable  instance 
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of  the  tendency  of  a  large  accumulation  of  hydrogen  atoms  to 
promote  ion-formation ;  the  ions  [C(CH3)3]*,  [C(NH2)3]‘,  and 
[C03]"  are  strictly  analogous. 

Apparently  simple  ions,  H*,  OH',  N03'  are  subject  to  the  same 
laws  regarding  the  tendency  to  centric  orientation  and  the  influence 
of  the  peripheral  groups.  Hydrogen-  and  hydroxyl-ions  are 
invariably  combined  with  at  least  one  molecule  of  water  :  [OH3]‘, 
[H(OH)2]',  and  often  with  more.  By  assuming  a  further  degree 
of  hydration,  chains  may  be  produced  which  are  strongly  reminiscent 

H  H 

of  the  structure  of  the  crystalline  compound  :  i  i 

J  H— O— H— O— H— 

The  electrical  influence  of  peripheral  groups  is  often  felt,  not 
only  in  the  circumjacent  atoms,  but  also  in  more  remote  parts  of 
the  molecule.  This  phenomenon  is  termed  induction ;  it  is  fully 
discussed  and  illustrated  by  many  examples  in  the  original  paper. 

C.  K.  I. 

[Theory  of  Strong  Electrolytes.]  Svante  ArfvHEnius 
(Z.  physikal.  Chem .,  1922,  100,  9 — 35). — A  theoretical  paper  in 
which  the  author  discusses  the  theory  of  strong  electrolytes  as  put 
forward  by  Ghosh  (T.,  1918,  117,  449,  627,  707;  1920,  117,  823, 
1390;  this  vol.,  ii,  125).  The  various  calculations  made  by  Ghosh 
in  connexion  with  the  dissociation  of  strong  electrolytes  and  the 
more  complete  calculations  of  Partington  (A.,  1920,  ii,  151)  are 
considered,  and  in  connexion  with  those  of  the  former  author  it  is 
shown  that  they  are  not  always  consistent,  nor  have  they  always 
the  deep  significance  which  Ghosh  places  on  them.  For  example, 
in  a  comparison  of  the  Arrhenius  formula,  i=l  +  (n—-l)a,  with 
Ghosh’s  formula,  loge a),  calculations  are  put  forward  by 

Ghosh  which  indicate  the  superiority  of  the  second  formula.  The 
present  author  points  out  that  in  obtaining  values  from  the  second 
formula  values  which  had  been  corrected  for  viscosity  are  used  in 
the  case  of  salts  of  the  potassium  chloride  type,  but  not  for  those 
of  the  calcium  chloride  type,  whilst  with  the  former  formula  no 
correction  was  applied  anywThere.  The  author  concludes  that 
could  the  Ghosh  hypothesis  be  applied  it  w'ould  be  a  distinct  advance 
on  the  previous  hypotheses,  but,  unfortunately,  it  cannot  be  applied 
without  great  modifications.  J.  F.  S. 

The  X-F  Curves  of  Non-aqueous  Solutions  of  Binary 
Electrolytes.  P.  Walden  (Z.  physikal.  Chem .,  1922,  100,  512 — 
531) — a  theoretical  paper  in  which  the  influence  of  the  viscosity, 
dielectric  constant,  and  mobility  on  the  form  of  the  X-F  curves  is 
discussed.  J.  F.  S. 

Dissociation  and  Hydrolysis  Equilibria  in  Solutions  of 
Salts  of  Carbonic  and  Boric  Acids.  Heinrich  Menzel  (Z. 
physikal.  Chem.,  1922, 100,  276 — 317). — From  electrometric  measure¬ 
ments  of  mixtures  of  sodium  carbonate  and  hydrogen  carbonate 
in  various  concentrations  at  18°,  the  second  dissociation  constant 
of  carbonic  acid  has  been  determined  and  the  value  K2= 6*2  x  10  11 
found,  which  agrees  well  with  the  value  found  by  Auerbach  and 
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Pick  (Arbt.  Kais.  Gesundh 1911,  38,  2).  The  hydrolysis  of  sodium 
carbonate  has  been  calculated  from  the  results,  and  the  following 
values  are  recorded:  02 M,  1*12%,  0T M,  1*76%,  0*0571/,  3*0%, 
0*02J/,  5*5%,  0*00/,  8*3%,  and  0‘005J/,  10*65%.  The  dissociation 
constant  for  boric  acid  has  been  determined  at  18°  by  E.M.F. 
measurements  of  solutions  of  borax  and  sodium  metaborate,  and 
the  value  KB=5‘ 7  X  10~10  obtained.  This  value  is  much  smaller 
than  that  recorded  by  Walker  (T.,  1900,  77,  17),  but  is  in  keeping 
with  the  values  recorded  by  Lundberg  and  Lunden  at  other  tem¬ 
peratures.  Concentrated  solutions  of  borax  and  metaborate  show, 
in  consequence  of  the  formation  of  polyborate  ions,  a  somewhat 
stronger  alkalinity  than  would  be  expected  from  the  dissociation 
and  hydrolysis.  The  degree  of  hydrolysis  of  sodium  metaborate 
has  been  determined,  and  the  following  values  have  been  obtained  : 
0*4 M,  0*50%;  0*2 M,  0*57%;  0T7I/,  0*76%;  0*04if,  1*22%; 
0*02 M,  1*7%,  and  0*01  M,  2*3%.  The  equilibrium  sodium  carbonate 
+  borax  metaborate + bicarbonate  has  been  experimentally  ex¬ 
amined  in  dilute  solutions,  and  also  in  two  cases  for  concentrated 
solutions  where  the  polyborate  formation  was  taken  into  account. 

J.  F.  S. 

Calculation  of  the  Second  Dissociation  Constant  of  Dibasic 
Acids  from  the  Hydrogen-ion  Concentration.  Marcel 
Duboux  (J.  Chim.  physique,  1921,  19,  179 — 187). — Two  methods 
are  given  for  calculating  the  second  degree  of  dissociation  of  dibasic 
acids,  which  are  applicable  to  solutions  containing  0*01 — 0*005 
gram -mol.  per  litre.  At  these  concentrations,  the  determination 
of  the  hydrogen-ion  concentration  presents  no  difficulties.  It  is 
shown  that  Noyes’s  formula  can  be  rigorously  applied  only  to 
solutions  less  concentrated  than  0*001  gram-mol. /litre.  Making 
use  of  known  hydrogen-ion  concentrations,  the  following  values 
have  been  calculated:  tartaric  acid,  A2— 32xl0~6  at  25°,  K2~ 
28*4  xl0“6  at  76°;  malic  acid,  i£2=4*l  x  10"6  at  100°;  succinic 
acid,  Z2=2*5x10“6  at  25°,  and  1-5X10"6  at  100°.  J.  F.  S. 

Behaviour  of  the  Photo-haloids  in  a  Direct  Electric  Current. 

C.  Tubandt  and  Gerhard  Eschenhagen  (Z.  physikal.  Chem ., 
1922,  100,  489 — 501). — The  effect  of  passing  a  direct  electric 
current  through  photo -haloids  has  been  investigated.  It  is  shown 
that  both  the  synthetic  photo -haloids  and  those  which  have  been 
formed  by  the  action  of  light  are  simple  electrolytic  conductors; 
the  presence  of  colloidal  metals,  whether  adsorbed  or  mechanically 
mixed,  does  not  affect  the  character  of  the  electrical  conductivity. 
Metallic  silver  may  be  separated  electrolytically  from  strongly 
illuminated  dry  silver  chloride,  and  also  from  synthetic  photo - 
chlorides  and  bromides,  but  not  from  photo -iodides  even  when 
these  are  mixed  with  large  quantities  of  colloidal  silver.  The 
colloidal  silver  in  synthetic  photo-haloids  and  also  that  in  illuminated 
silver  haloids  is  unaffected  by  a  direct  current,  but  the  silver -ions, 
as  in  the  case  of  pure  silver  haloids,  wander  uninfluenced  by  the 
silver  particles  toward  the  electrode ;  a  displacement  of  the  silver 
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particles  is  not  observed  even  when  the  current  is  allowed  to  flow 
for  prolonged  periods.  J-  F.  S. 

Cathodic  Deposits  from  Mixed  Solutions  of  Two  Simple 
Metallic  Salts.  Walther  Hildebrandt  Creutzfeldt  (Z. 
anorg.  Chem.,  1921,  121,  25 — 52). — Mixtures  of  salts  of  the  follow¬ 
ing  pairs  of  metals,  copper-cadmium,  copper-lead,  copper-iron, 
silver-copper,  silver-cadmium,  and  silver-zinc,  have  been  electro¬ 
lysed  by  various  currents  and  voltages  and  binary,  fine-grained, 
crystalline  deposits  obtained.  It  is  shown  that  the  composition 
of  the  deposit  changes  continuously  with  the  current  density  and 
the  composition  of  the  mixture.  By  changing  these  factors,  a 
series  of  mixed  crystals  may  be  deposited  which  varies  from  one 
pure  constituent  to  the  other  constituent.  Measurements  of  the 
E.M.F.  of  the  deposit  show  that  they  are  readily  oxidised,  and 
when  placed  in  water  they  lose  the  more  electropositive  constituent 
in  a  few  hours.  In  order  that  a  deposit  of  a  given  concentration 
should  be  obtained,  it  is  necessary  that  the  current  density  should 
be  increased  with  increasing  metal  concentration  in  the  solution. 
A  more  vigorous  agitation  of  the  solution  acts  in  the  same  sense 
as  an  increased  current  density,  whilst  an  increased  temperature 
acts  in  the  opposite  sense.  The  dependence  of  the  E.M.F.  of 
the  deposit  on  the  composition  is  considered  in  connexion  with 
Tammann’s  theory.  The  partition  of  both  atom  types  in  the 
electrolytic  deposit  is  not  the  normal  one  observed  in  mixed  crystals 
from  molten  mixtures,  but  a  completely  unordered  one.  The 
probability  for  the  unprotected  atoms  of  the  electropositive  metal 
is  given  by  p8-1 .  g+i?25-4  •  g2+p35-7 .  g+  .  .  .,  in  which  p  is  the 
molecular  fraction  of  the  less  electropositive  metal,  q  that  of  the 
electropositive  metal,  and  5—1  the  number  of  atoms  of  tlie  less 
electropositive  metal  necessary  to  protect  one  atom  of  the  more 
electropositive  metal  from  the  action  of  reagents.  The  fraction 
a  of  the  unprotected  atoms  of  the  more  electropositive  metal  is 
given  by  the  equation  <x=(q—'%iv)/q.  The  E.M.F.  is  assumed  to 
be  proportional  to.  the  number  of  unprotected  atoms.  It  is  shown 
that  the  potential-composition  curve  is  determined  by  a  whole 
number  s.  Four  copper  atoms  are  necessary  to  protect  a  single 
cadmium  or  lead  atom,  seven  silver  atoms  are  required  for  a  single 
copper  atom,  and  twenty-two  copper  atoms  are  necessary  to  protect 
a  single  iron  atom.  J.  F.  S. 

Determination  of  the  Specific  Heat  of  Solid  Substances 
by  the  Adiabatic  Electrical  Method.  Ernst  Cohen  and 
A.  L.  Th.  Moesveld  (Z.  physikal.  Chem.,  1922,  100,  151 — 158). — 
The  specific  heat  of  cadmium  sulphate  has  been  determined  by  an 
adiabatic  electrical  method  previously  described  (this  vol.,  ii,  156). 
The  calorimeter  liquid  used  was  bromoform  (specific  heat  0*1241) 
and  three  determinations,  using  823  and  676*5  grams  respectively  of 
CdS04,8/3H20,  were  carried  out.  The  value  0*200  between  17° 
and  21°  was  obtained,  which  agrees  well  with  0*2008  found  by 
Cohen,  Kruisheer,  and  Moesveld  (A.,  1921,  ii,  156).  It  is  shown 
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that  the  values  found  by  Holsboer  (0*2225)  (A.,  1901,  ii,  226)  and 
by  Seibert,  Hulett,  and  Taylor  (A.,  1917,  ii,  231)  are  untrustworthy, 

J.  F.  S. 

Determination  of  the  Higher  Point  of  Inversion  of  the 
Specific  Heat  of  the  Saturated  Vapour  of  Benzene.  G.  Bruhat 
and  A.  Delaygue  (Gompt.  rend.,  1922,  174,  937 — 939). — Using 
a  Cailletet  apparatus  with  the  tube  jacketed  with  glycerol  electric¬ 
ally  heated,  the  authors  have  determined  the  two  points  of  inversion 
of  the  specific  heat  of  the  saturated  vapour  of  benzene.  The  values 
obtained  are  122°  and  258°  respectively.  From  a  theoretical 
study  of  the  specific  heat  of  the  saturated  vapour  of  benzene,  using 
the  characteristic  equation  for  benzene,  they  obtain  the  values 
121°  and  254°.  W.  G.  * 

Specific  Heats.  II.  M.  Padoa  ( Gazzetta ,  1922,  52,  i,  25— 
29 ;  cf.  this  vol.,  ii,  27). — The  views  expressed  in  the  former  paper 
lead  to  the  conclusion  that  the  low  specific  heats  of  elements 
deviating  markedly  from  Dulong  and  Petit’s  law  are  due  to  the 
high  number  of  valencies  used  by  the  atoms  to  ensure  the  stability 
of  the  crystalline  edifice  and  to  the  exceptional  energy  of  the 
corresponding  linkings.  Thus,  if  it  were  possible  to  separate 
the  atoms  of  the  abnormal  element  to  such  an  extent  that,  although 
participating  in  the  formation  of  the  crystalline  network,  such 
atoms  were  no  longer  able  to  exert  mutually  disturbing  actions, 
their  specific  heats  should  increase  to  the  values  exhibited  by  the 
other  elements.  Such  a  condition  should  be  attained  in  solid 
solutions  of  an  element  of  abnormal  specific  heat  in  excess  of 
another  of  normal  specific  heat.  Experimental  confirmation  of 
these  'views  is  furnished  by  measurements  of  the  specific  heats 
of  silicon-iron  and  sulphur-selenium  mixtures.  In  the  former 
case,  the  atomic  heat  of  silicon  is  4*74 — 4*83  in  alloys  containing 
95 — 50%  of  silicon,  whilst  the  values  for  33*6  (FeSi),  14  and  10% 
of  silicon  are,  respectively,  5*27,  6*04,  and  6*42.  Heating  of  the 
10%  silicon  mixture  at  above  1000°,  followed  by  rapid  cooling, 
fails  to  alter  the  specific  heat.  In  sulphur-selenium  mixtures 
containing  4,  9,  28*77,  90*35  (rhombic),  and  90*35  (monoclinic) % 
of  sulphur,  the  values  of  the  atomic  heat  of  sulphur  are  respectively 
7*03,  6*00,  5*87,  5*50,  and  5*78.  T.  H.  P. 

Method  of  Formation  of  the  Atoms  in  Carbon  Compoundss 

Hans  Beutler  ( Z .  anorg.  Chew l,  1921,  121,  67). — In  a  previous 
paper  (this  vol.,  ii,  259)  it  was  shown  that  the  lattice  energy  of 
carbon  compounds  alternated  from  member  to  member.  This 
fact  was  deduced  from  the  behaviour  of  the  melting  point  and 
the  heat  of  combustion  of  the  homologues  of  aliphatic  series.  It  is 
now  pointed  out  that  the  recent  work  of  Becker  and  Janke  (this 
vol.,  ii,  128)  experimentally  confirms  the  author’s  hypothesis,  since 
this  work  shows  that  the  even  members  of  the  monocarboxylic 
aliphatic  acids  crystallise  in  the  hexagonal  and  the  odd  members 
in  the  tetragonal  system.  J.  F.  S. 
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Moment  of  Inertia  and  Structure  of  the  Carbon  Dioxide 
Molecule.  A.  Eucken  ( Z .  physikal.  Chem .,  1922,  100,  159 — 
170).— A  theoretical  paper  in  which  the  moment  of  inertia  of  the 
carbon  dioxide  molecule  and  its  structure  are  considered.  It  is 
shown  to  be  probable  that  in  the  molecule  of  carbon  dioxide  the 
carbon  atom  is  situated  practically  on  the  line  which  joins  the 
two  oxygen  atoms  and  performs  small  elastic  circular  vibrations 
round  these  atoms.  The  moment  of  inertia  vertical  to  the  line 
joining  the  oxygen  atoms  has  the  value  50xl0“40  cm2,  gram,  and 
the  mutual  distance  of  the  oxygen  atoms  2*0  x  10“8  cm.  Carbon 
dioxide  and  presumably  sulphur  dioxide  are  to  be  treated  thermally 
as  diatomic  gases ;  on  this  basis  the  chemical  constant  i  for  carbon 
dioxide  has  the  value  0*80,  and  the  molecular  heat  at  high  tem¬ 
peratures,  in  consequence  of  the  linear  vibration  of  the  oxygen 
atoms  and  the  circular  vibrations  of  the  carbon  atom,  approaches 
the  limiting  value  Cvoo  —  5/2i?+4/2i2+ 4/2R—  13/2i?.  J.  F.  S. 

Some  Relationships  between  the  Critical  Temperature 
and  the  Melting  and  Boiling  Points.  Maurice  Prud’ homme 
(J.  Chim.  jphysique,  1921,  19,  188 — 189). — The  following  two 
relationships  are  found  to  hold  for  the  critical  temperature  ( Tc ), 
the  freezing  point  (T/j,  and  the  boiling  point  ( T -J  of  members  of 
the  zero  group:  T^Tc-T^ jTf(Tc—Tf)~  1  +  e,  where  e  is  a 
fraction  having  a  mean  value  0*05,  and  Tc—(Tj — T1)(l  +  e/)  where 
e'  has  very  nearly  the  same  value  as  €.  These  formulae  hold  for 
other  substances  and  have  been  confirmed  in  sixty  different  cases. 

J.  F.  S. 

Factors  Determining  the  Hygroscopic  Properties  of  Soluble 
Substances.  I.  Vapour  Pressures  of  Saturated  Solutions. 

Graham  Edgar  and  W.  O.  Swan  (J.  Amer.  Chem.  Soc.,  1922,  44, 
570 — 577). — The  vapour  pressures  of  saturated  aqueous  solutions  of 
potassium  chloride,  potassium  nitrate,  ammonium  chloride,  ammon¬ 
ium  sulphate,  ammonium  nitrate,  ammonium  dihydrogen  ortho¬ 
phosphate,  sodium  nitrate,  carbamide,  and  a  mixture  of  ammonium 
chloride  and  potassium  nitrate  have  been  measured  at  temperatures 
between  20°  and  30°.  The  relationship  of  the  vapour  pressures 
of  saturated  aqueous  solutions  to  the  hygroscopic  properties  of 
soluble  substances  is  discussed.  The  theory  relating  the  vapour 
pressure  of  a  saturated  solution  to  the  temperature  and  solubility 
is  considered,  and  on  the  basis  of  the  Clausius -Clapeyron  equation 
and  van’t  Hoff’s  equation  the  expression  logeP1 — logeP2=i(S2—S1)  — 
Q1jR{ljT1  —  HT%)  is  deduced.  This  equation  gives  calculated 
vapour  pressures  which  are  in  good  agreement  vrith  those  found. 

J.  F.  S. 

The  25°-Isotherms  of  the  Systems  Magnesium  Nitrate- 
Sodium  Nitrate-Water  and  Magnesium  Sulphate-Magnesium 
Nitrate-Water.  Douglas  Norman  Jackman  and  Agnes 
Browne  (T.,  1922,  121,  694—697). 
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Heat  of  Formation  of  Compounds  of  Metallic  Magnesium 
with  Metallic  Zinc,  Cadmium,  Aluminium,  and  Calcium. 

Wilhelm  Biltz  and  Georg  Hohorst  (Z.  anorg.  Chem.,  1921,  121, 
1 — 21). — The  heat  of  formation  of  the  intermetallic  compounds 
of  magnesium  with  zinc,  cadmium,  aluminium,  and  calcium  has 
been  calculated  from  a  series  of  determinations  of  the  heat  of 
solution  of  the  individual  metals  and  the  compounds  in  hydro¬ 
chloric  acid  of  various  concentrations.  The  metals  were  used  in 
the  form  of  fine  powders  or  thin  foil,  and  the  solution  was  hastened 
by  the  use  of  small  quantities  (about  8  mg.)  of  a  platinum  catalyst. 
The  following  values  of  the  molecular  heat  of  solution  in  HC1,8H20 
at  18°  are  recorded:  magnesium,  113T  Cal.;  zinc,  33*55  Cal.; 
aluminium,  125*1  Cal. ;  calcium,  130*1  Cal. ;  cadmium,  19*77  Cal. ; 
MgZna,  167*6  Cal.;  MgCd,  123*7  Cal.;  Mg4Al3,  779  Cal.;  and 
Mg4Ca3,  800  Cal.  The  difference  between  the  sum  of  the  heats 
of  solution  of  the  constituent  metals  and  that  of  the  compounds 
gives  the  heat  of  formation  of  the  compounds  from  the  solid  metals 
thus:  Mg+2Zn=MgZn2+12*6  Cal. ;  Mg+Cd=MgCd+9*2  Cal.; 
4Mg + 3 A1 = Mg4 Al3 +49  Cal.;  and  4Mg+3Ca=Mg4Ca3+43  Cal. 
The  densities  of  the  compounds  and  that  of  calcium  have  been 
determined  and  the  following  values  of  d2f  obtained,  MgZn2,  5*126 ; 
MgCd,  5*383;  Mg4Al3,  2*151;  Mg4Ca3,  1*701;  Ca,  1*542.  The 
molecular  volumes  are  calculated  and  compared  with  the  sum  of 
the  atomic  volumes,  and  it  is  shown  that  in  all  cases  the  compound 
is  formed  with  a  contraction  in  volume.  J.  F.  S. 

Heat  of  Reaction  of  Oxygen  with  Haemoglobin.  Edward 
F.  Adolph  and  Lawrence  J.  Henderson  (J.  Biol.  Chem .,  1922, 
50,  463—490)  . — Estimations  of  the  heats  of  reaction  of  oxygen 
and  carbon  monoxide  with  haemoglobin  at  22°  gave  average  values 
of  6,950  and  14,700  cal.,  respectively.  The  individual  values, 
however,  showed  large  variations,  the  extreme  values  for  oxygen 
being  1,500  and  10,900  cal.  and  those  for  carbon  monoxide  8,300 
and  25,200  cal.,  although  the  same  apparatus  gave  consistent 
results  when  used  for  inorganic  reactions.  The  authors  conclude 
from  their  own  results  and  from  those  of  others  that  K  and  Q  for 
oxyhsemoglobin  are  not  related  by  the  van’t  Hoff  isochore,  and 
discuss  various  factors  which  may  account  for  this.  E.  S. 

Adhesion  Forces  in  Solutions.  II.  Adhesion  Series. 

Nikolai  Schilov,  Nad.  Bulygina,  Nik.  Zerevtinov,  Lidie 
Lepin,  Olga  Michajlova,  Mich.  Dubinin,  Serg.  Wosnessenski, 
Agness  Ivanitzkaja,  Lidie  Orlova,  and  Joh.  Saslavsky  (Z. 
physikal.  Chem.,  1922,  100,  425 — 462;  cf.  A.,  1920,  ii,  591)/ — In 
an  earlier  paper  ( loc .  cit.)  it  was  shown  that  the  adsorption  of  a 
series  of  salts  of  the  same  anion  by  charcoal  increases  with  increas¬ 
ing  valency  of  the  kation;  such  a  series  is  termed  “  con valent/ 5 
A  series  of  acids  under  the  same  treatment  gave  decreased  adsorp¬ 
tion  with  increasing  valency  of  the  anion ;  such  a  series  is  termed 
“  anti  valent.”  A  series  where  the  univalent  ions  come  at  one 
end,  the  bivalent  at  the  other,  and  the  tervalent  between  or  irregu- 
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larly  among  the  uni-  and  bi -valent  ions  is  termed  a  mixed  series. 
A  number  of  adsorption  experiments  have  been  carried  out  on 
the  adsorption  of  electrolytes  by  alumina,  ferric  oxide,  manganese 
dioxide,  peat,  wool,  and  finely  divided  metals.  The  results  show 
in  the  case  of  alumina  that  the  adsorption  series  for  acids  and  for 
copper  salts  are  both  convalent,  with  ferric  oxide  and  acids  the 
adsorption  series  is  also  convalent ;  manganese  dioxide,  acids,  and 
copper  salts  all  give  convalent  series.  Peat  gives  an  antivalent 
adsorption  series  with  acids.  In  the  case  of  finely  divided  metals, 
the  adsorption  of  copper  salts  by  tungsten  and  antimony  is  anti¬ 
valent  but  by  nickel  salts  convalent.  The  work  with  finely- divided 
metals  was  rendered  difficult  owing  to  chemical  action  occurring 
between  the  two  phases;  it  is  shown  that  an  adsorption  always 
precedes  a  chemical  action.  Thus  iron  powder  was  kept  in  con¬ 
tact  with  silver  nitrate  and  it  was  found  that  for  one  hundred 
and  fifty  minutes  silver  was  removed  from  solution  to  the  extent 
of  3 — 8%  without  iron  passing  into  solution,  but  once  the  chemical 
action  commenced  it  proceeded  very  rapidly  to  completion.  The 
adsorption  of  a  series  of  chlorides  by  wool  is  convalent.  Coagul¬ 
ation  series  have  been  investigated  for  the  action  of  electrolytes 
on  mastic  sols,  colloidal  ferric  hydroxide,  arsenic  sulphide,  antimony 
sulphide,  manganese  dioxide,  and  for  suspensions  of  charcoal  in 
alkalis,  and  in  tannic  acid,  and  iron  oxide  in  N /50 -hydrochloric 
acid.  The  coagulation  series  of  mastic  sols  is  antivalent  for  acids 
and  for  copper  salts,  but  for  sulphates  it  is  convalent,  although  the 
hydrogen-ion  falls  among  the  multivalent  ions.  The  nitrates  and 
chlorides  both  formed  mixed  series.  With  positively  charged 
ferric  hydroxide  sols,  the  anion  series  is  convalent,  in  the  case  of 
the  acids,  copper  salts,  and  potassium  salts,  whilst  the  kations 
all  formed  mixed  series.  Arsenic  sulphide  and  antimony  sulphide 
both  give  an  antivalent  series  for  the  anions  and  a  convalent  series 
for  the  kations,  whilst  manganese  dioxide  gives  an  antivalent 
series  for  anions  and  a  mixed  series  for  kations.  The  electrode 
potential  of  metals  in  acids  has  been  divided  into  similar  series, 
and  from  the  measurements  of  Ostwald  (ibid.,-  1887,  i,  583)  it  is 
shown  that  zinc,  cadmium,  tin,  lead,  iron,  and  antimony  give 
convalent  series,  mercury  and  copper  antivalent  series,  and  silver 
and  bismuth  mixed  series.  From  the  work  of  other  investigators 
it  is  shown  that  the  influence  of  anions  on  the  solubility,  com¬ 
pressibility  of  solutions,  and  the  abnormal  elevation  of  the  boiling 
point  is  convalent,  whilst  the  influence  of  anions  in  acid  solution 
on  the  rate  of  hydrolysis  of  esters  is  antivalent,  but  in  alkaline 
solution  convalent.  A  calculation  of  the  molecular  contraction 
in  the  formation  of  solid  chlorides  and  sulphates  gives  rise  in  both 
cases  to  convalent  series.  The  experimental  results  are  discussed, 
and  it  is  shown  that  the  series  is  due  to  the  processes  being  con¬ 
trolled  by  molecular  forces  rather  than  by  ionic  forces.  Such 
molecular  forces  are  termed  “  cohesion  forces  ”  where  similar 
molecules  are  concerned,  and  “  adhesion  forces  ”  where  dissimilar 
molecules  participate.  J.  F.  S. 
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Validity  of  the  Laws  of  the  Internal  Friction  of  Liquids. 

W.  Herz  (Z.  anorg.  Chem .,  1921,  121,  95 — 98).— A  theoretical 
paper  in  which  the  author  examines  the  formulae  put  forward 
by  Bingham  and  Harrison  (A.,  1918,  ii,  382)  and  Batschinski  (A., 
1913,  ii,  928)  to  represent  the  fluidity  of  the  benzene  haloids. 
Extrapolating  to  the  absolute  zero  leads  to  negative  values  for 
the  fluidity,  and  from  this  the  author  concludes  that  the  fluidity 
is  not  a  strict  linear  function  of  either  the  temperature  or  the 
specific  volume.  J.  F.  S. 

The  Viscosities  of  some  Hydrocarbons.  G.  Chavanne  and 
(Mlle)  H.  van  Risseghem  (Bull.  Soc.  chim.  Belg .,  1922,  31,  87 — 
94;  ef.  Bartoli  and  Stracciati,  A.,  1886,  215;  also  Thorpe  and 
Rodger,  T.,  1897,  360).— Viscosity  measurements  of  some  hydro¬ 
carbons  lead  to  the  following  conclusions  :  Viscosity  increases 
directly  with  the  number  of  side  chains,  for  example,  2  :  2  :  3  :  3- 
tetramethylbutane  is  a  solid ;  high  viscosity  is  thus  conditioned 
by  the  presence  of  tertiary  butyl  groups,  which  also  determine 
high  melting  and  low  boiling  points.  Cyclic  compounds  have 
greater  viscosity  than  the  corresponding  aliphatic  compounds,  but 
in  this  case  the  introduction  of  a  methyl  group  diminishes  viscosity ; 
this  is  also  the  case  with  polymethylenes,  the  viscosities  of  which 
are  considerably  greater  than  those  of  the  corresponding  aromatic 
substances.  H.  J.  E. 

Thermal  Evolution  of  Gases  Absorbed  by  Charcoals  and 
Carbonised  Lignites.  Stuart  McLean  (Trans.  Roy .  Soc . 
Canada ,  1921,  15,  iii,  73 — 84). — An  investigation  of  the  heat 
developed  when  air,  oxygen,  nitrogen,  or  carbon  dioxide  is  absorbed 
by  wood  or  cocoanut  charcoal,  or  lignite  carbonised  at  various 
temperatures  between  350°  and  550°.  Oxygen  develops  the 
greatest  amount  of  heat  per  unit  volume  of  gas  adsorbed.  During 
the  adsorption,  both  carbon  dioxide  and  carbon  monoxide  are 
formed.  The  greatest  evolution  of  heat  per  unit  mass  of  adsorbent 
occurs  with  carbon  dioxide.  The  thermal  effect  for  air  is  much 
smaller  than  for  oxygen,  and  less  carbon  dioxide  and  carbon 
monoxide  are  produced.  In  the  case  of  oxygen  adsorption,  the 
amount  of  gas  adsorbed  diminishes  until  a  constant  value  is  attained 
on  repeating  the  experiment.  The  same  holds  for  the  heat  developed 
per  unit  mass  of  adsorbent.  The  heat  developed  by  the  adsorption 
of  carbon  dioxide  is  not  accounted  for  by  the  latent  heat  of  evapor¬ 
ation.  The  coarse  kinds  of  charcoal  adsorb  more  oxygen  and 
form  carbon  dioxide  more  readily  than  other  kinds.  J.  S.  G.  T. 

Influence  of  the  Hydrogen-ion  Concentration  on  the  Per¬ 
meability  of  Dead  Membranes,  on  Adsorption  by  Protein 
Sols,  and  on  the  Metabolism  of  Cells  and  Tissues.  Albrecht 
Bethe  (Biochem.  Z 1922,  127,  18 — 33).— The  diffusion  of  acid 
dyes  through  parchment  is  accelerated  in  acid  solution  and  depressed 
in  alkaline  solution,  whilst  the  reverse  is  true  for  basic  dyes.  If 
the  dyes  are  allowed  to  diffuse  into  a  protein  solution,  for  instance, 
milk,  gelatin,  or  serum,  there  is  preferential  distribution  of  the 
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dye  in  the  protein  solution  if  the  acid  dye  is  dissolved  in  acid 
solution  and  the  basic  dye  in  alkaline  solution.  The  process  can 
then  be  reversed  by  addition  of  alkali  or  acid.  The  analogy  is 
extended  to  vital  staining,  where  the  hydrogen-ion  concentration 
is  assumed  to  play  an  essential  role.  H.  K. 

Substantive  Cotton  Dyeing.  Rudolf  Auerbach  (Kolloid 
Z 1922,  30,  166 — 168). — The  influence  of  various  salts  on  the 
dyeing  of  cotton  by  substantive  dyes  was  investigated.  In  each 
case  an  optimum  concentration  of  the  salt  was  found,  and  this 
was  almost  inversely  proportional  to  its  precipitating  power  on 
the  colloid  systems.  The  amount  of  dye  taken  up  by  the  threads 
also  decreases  with  increasing  precipitating  power  of  the  salt. 
The  strong  mineral  acids  do  not  follow  the  same  rule,  no  optimum 
concentration  being  found.  W.  T. 

Pressure  of  Oxygen  in  Equilibrium  with  Silver  Oxide. 

Frederick  G.  Keyes  and  H.  Hara  (J.  Amer.  Chem .  Soc.,  1922, 
44,  479 — 485).- — The  equilibrium  pressure  of  oxygen  over  silver 
and  silver  oxide  has  been  measured  up  to  about  800° ;  the  present 
results  confirm  and  extend  the  previously  published  results  of 
Lewis  (Z.  physikal.  Chem .,  1906,  55,  449).  The  following  equation, 
ordinarily  derived  by  the  use  of  the  perfect  gas  law  and  by  assuming 
the  heat  constant,  is  found  empirically  to  represent  the  data 
exactly:  logp  =  —2859 jT  +  6-2853,  where  the  pressure  is  in 
atmospheres,  and  the  temperature  in  degrees  absolute.  The 
Nernst  heat  theorem  as  given  by  Pollitzer  to  fit  the  data  of  Levis 
entirely  fails  to  represent  the  present  data.  Neglecting  only  the 
difference  in  the  coefficient  of  expansion  between  silver  and  silver 
oxide,  the  following  equation  is  derived  from  the  Clausius  equation 
for  the  external  heat  of  the  reaction,  in  calories  per  molecule  of 
oxygen,  Q— 6582(v— 20'l)p/T,  where  v  calculated  from  the  equation 
of  state  of  oxygen  is  given  in  c.c./mol.  The  value  for  the  internal 
heat  at  25°,  calculated  with  the  aid  of  Kopp’s  rule,  is  12642  cal., 
in  agreement  with  the  mean  of  the  measurements  and  computations 
(12640)  considered  by  Lewis.  The  internal  heats,  although  they 
pass  through  a  minimum  at  about  400—500°,  increase  again  with 
rising  temperature.  The  analogy  between  this  chemical  reaction 
and  a  simple  evaporation,  therefore,  breaks  down,  since  no  sign 
is  shown  of  a  critical  point,  with  the  heat  equal  to  zero,  although 
Av  appears  to  be  diminishing  progressively.  J.  F.  S. 

A  Simple  Dialyser.  A.  Gutbier  and  A.  Mayer  (Z.  anorg. 
Chem.,  1922,  121,  215 — 216). — A  simple  and  efficient  dialyser 
can  be  constructed  as  follows.  A  polished  ring  of  wood,  bone, 
or  horn  is  grooved  on  the  outer  side,  a  piece  of  parchment  paper 
is  well  soaked  in  distilled  water  and  then  folded  over  a  test-tube 
or  beaker  (according  to  the  size  of  dialyser  required)  to  form  a 
kind  of  bag,  the  glass  vessel  is  then  removed  and  the  parchment 
bag  tied  around  the  ring.  If  necessary  (for  sensitive  systems), 
in  place  of  the  ring  a  disk  of  the  same  material  with  a  groove  along 
its  edge  and  a  hole  in  the  plate  to  fill  and  empty  the  bag  can  be 
used.  W.  T. 
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Temperature  Dependence  of  the  Solubility,  the  Activity, 
and  Osmotic  Coefficients  of  Salts.  J.  N.  Bronsted  (Z. 
physikal.  Chem .,  1922,  100,  139 — 150). — Formulae  are  developed 
to  represent  the  dependence  of  the  activity  and  osmotic  coefficients 
on  the  temperature.  These  have  the  form  8logef/&T~v.c/RT2  and 
&<j>/dT~v.c/2BT2,  in  which  /  is  the  activity  coefficient  and  </>  the 
osmotic  coefficient,  c  the  concentration,  and  <x=Wl/&c.  In  the 
case  of  potassium  chloride  in  O-lA-potassium  chloride  the  value 
Slo geffiT  is  calculated  to  0*000092  and  Sc^/ST— 0*000046.  Further 
formulae  are  developed  for  the  dependence  on  temperature  of  the 
solubility  of  sparingly  soluble  salts  in  pure  water  and  in  salt 
solutions.  These  formulae  have  been  verified  by  means  of  solubility 
determinations  of  (3-cobalt  croceonitrate  in  water,  N /10- sodium 
nitrate,  and  potassium  nitrate  at  various  temperatures.  J.  F.  S. 

Physical  Chemistry  of  Lipoids.  Diffusion  of  Methylene- 
blue  through  Organic  Solvents.  S.  Loewe  (Biochem.  Z.} 
1922,  127,  231—240;  cf.  A.,  1912,  ii,  741,  742).— The  author  has 
examined  qualitatively  the  distribution  and  diffusion  of  methylene- 
blue  from  a  gelatin  gel  in  one  limb  of  an  inverted  Y -shaped  apparatus 
through  a  supernatant  organic  solvent  (carbon  tetrachloride, 
benzene,  toluene,  ether),  containing  in  solution  one  of  a  great 
variety  of  substances  belonging  to  the  groups  of  plant  resins, 
wool-fat  and  its  products,  and  various  lipoids,  into  a  gelatin  gel 
in  the  other  limb.  With  a  few  exceptions,  the  amount  of  methylene- 
blue  taken  up  from  the  gelatin  gel  by  the  organic  solvent  and  its 
dissolved  substance  and  by  the  pure  gelatin  gel  is  small.  H.  K. 

Electrical  Charges  of  Colloidal  Particles  and  Anomalous 
Osmosis.  Jacques  Loeb  (J.  Gen.  Physiol .,  1922,  4,  463—486). — 
In  a  system  consisting  of  water  and  salt  solution  separated  by  a 
collodion-gelatin  membrane,  the  whole  being  on  the  acid  side 
of  the  isoelectric  point  of  the  membrane,  the  transport  curve  of 
water  to  salt  solution  shows  a  rise  up  to  a  concentration  of  the 
salt  of  ilf/32,  then  a  fall  up  to  a  concentration  of  ilf/4,  and  sub¬ 
sequently  a  continuous  rise.  The  preliminary  rise  is  the  greater 
the  greater  the  valency  of  the  kation.  On  the  alkaline  side  of  the 
isoelectric  point,  curves  of  a  similar  nature  are  obtained,  but  in 
this  case  it  is  the  valency  of  the  anion  which  influences  the  pre¬ 
liminary  rise. 

The  fluctuations  in  those  curves  (“  anomalous  osmosis  ”)  are 
explained  as  due  to  the  effect  of  the  salts  on  the  potential  difference 
across  the  membrane  and  on  the  potential  difference  between  the 
solution  in  the  pores  of  the  membrane  and  the  membrane  itself. 

Both  these  effects  should  disappear  when  the  whole  system  is 
at  the  isoelectric  point  of  the  membrane ;  and  it  is,  in  fact,  found, 
under  these  conditions,  that  solutions  of  salts  composed  of  uni-  and 
bi-valent  ions  behave  like  sucrose  solutions.  Salts  containing 
ter-  or  quadri-valent  kations  or  quadrivalent  anions  still  behave 
anomalously,  probably  owing  to  the  fact  that  the  isoelectric  gelatin 
forms  loose  compounds  with  the  multivalent  ions,  thus  setting  up 
a  potential  difference  between  itself  and  the  solution.  C.  R.  H. 
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An  Optical  Method  for  the  Determination  of  the  Reciprocal 
Solubility  of  Slightly  Miscible  Liquids.  C.  Cheneveatj 
(i Compt .  rend.,  1922,  174,  815 — 817). — The  process  employed 
consists  in  using  the  method  of  autocollimation,  whilst  making  it 
differential.  The  refractive  indices  of  the  liquid  considered  as 
the  solvent  and  of  the  solution  are  measured  in  a  specially  con¬ 
structed  prism  divided  into  two  cells.  A  formula  is  given  by  means 
of  which,  from  the  readings  taken,  it  is  possible  to  calculate  the 
solubility  of  the  one  liquid  in  the  other.  The  results  obtained  are 
in  very  close  agreement  with  those  obtained  by  gravimetric  methods. 

Application  of  the  Electron  Theory  of  Chemistry  to  Solids. 

(Sir)  J.  J.  Thomson  {Phil.  Mag.,  1922,  [vi],  43,  721 — 757 ;  cf. 
A.,  1921,  ii,  252). — The  part  played  by  electrons  in  determining 
the  structure  of  solids  is  considered.  Each  kind  of  atom  is  asso¬ 
ciated  with  a  definite  number  of  electrons  with  which  it  holds 
other  atoms  in  chemical  combination.  The  simplest  case  is  that 
of  a  chemical  element.  In  the  crystalline  state  each  unit  cell 
will  contain  one  atom  and  a  definite  number  of  electrons ;  one 
for  a  univalent  atom,  two  for  a  bivalent  atom,  and  so  on.  The 
arrangement  of  the  electrons  in  the  unit  cell  determines  the  shape 
of  the  cell  and  the  crystalline  structure.  Possible  unit  cells  are 
limited  to  (1)  Parallelepipeda ;  (2)  Hexagonal  prisms;  (3)  Rhombic 
Dodecahedra;  (4)  Cubo-octahedra. 

The  univalent  element  gives  the  simplest  type  of  cell.  The 
atom  is  situated  at  the  centre  of  a  parallelepipedon  (or  cube)  with 
an  electron  at  each  corner  and  each  electron  held  in  common  by  the 
atoms  in  eight  such  parallelepipeda.  For  a  bivalent  element  the 
electrons  may  be  arranged  at  the  corners  of  an  hexagonal  prism 
or  in  cubes  with  additional  electrons  at  the  centres  of  one  set  of 
parallel  faces.  The  cells  of  ter  valent  elements  may  be  hexagonal 
prisms  with  an  electron  at  the  centre  of  each  end,  cubes  with 
electrons  at  the  centres  of  two  sets  of  parallel  faces,  or  as  rhombic 
dodecahedra.  Similarly,  the  four  electrons  of  quadrivalent 
elements  may  be  arranged  as  in  the  face-centred  cube  or  as  in  the 
hexagonal  prism  with  two  electrons  along  the  axis  at  equal  distances 
from  the  centre,  and  so  on. 

The  symmetries  represented  by  the  triclinic,  monoclinic,  rhombic, 
and  tetragonal  systems  in  crystallography  can  be  obtained  if  an 
assemblage  of  regular  cells  be  strained  homogeneously  in  any  way 
without  fracture.  The  cells  would  still  maintain  an  atom  in  each 
cell  and  the  original  number  of  electrons. 

Making  the  assumptions  with  regard  to  the  forces  between  the 
atoms  and  electrons  given  in  the  previous  paper,  the  stability  of 
the  above  electronic  arrangements  and  their  effect  on  some  physical 
properties  is  discussed.  The  values  for  the  bulk  modulus,  the 
critical  frequency,  and  the  dielectric  constant  calculated  for  elements 
of  different  valencies,  agree  closely  with  those  found  by  experiment. 
Expressions  are  given  for  the  potential  energy  per  unit  volume 
of  solid,  the  compressibility,  the  latent  heat  of  fusion,  etc.,  for  a 
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number  of  types  of  unit  cells.  It  is  shown  that  the  potential 
energy  of  an  atom  on  the  surface  will  be  greater  than  that  in  the 
interior  of  the  crystal  and  this  excess  will  be  proportional  to  the 
surface  tension. 

The  constitution  of  salts  may  be  inferred  from  their  physical 
properties.  From  the  magnitude  of  the  compressibility  of  potassium 
chloride  and  sodium  chloride  it  is  deduced  that  the  chlorine  and 
sodium  or  potassium  atoms  are  present  as  singly  positively  charged 
units  with  one  electron  per  unit  cell.  The  other  six  electrons  are 
arranged  as  a  regular  octahedron  about  the  chlorine  atom  at  a  dis¬ 
tance  considerably  smaller  than  the  length  of  the  cube.  The  number 
of  unit  cells  occupied  by  a  chemical  molecule  and  the  presence  of 
chemical  groups  (for  example,  CN  or  NH4)  in  crystals  can  also 
be  indicated  by  compressibility  measurements.  It  is  shown  that 
Richard’s  value  for  the  compressibility  of  the  diamond  can  be 
explained  on  the  assumption  that  the  carbon  atoms  are  arranged 
in  groups  in  the  crystal.  The  stability  of  chains  of  carbon  atoms 
is  discussed.  A  long  chain  of  carbon  atoms  is  unstable.  A  stable 
arrangement  for  chains  of  CH2  is  possible  if  this  group  be  regarded 
as  equivalent  to  an  atom  of  a  bivalent  element  with  two  dispos¬ 
able  electrons.  W.  E.  G. 

Effect  of  Electrolytes  on  the  Constitution  of  Soap  Solutions, 
as  Deduced  from  Electromotive  Force.  Cyril  Sebastian 
Salmon  (T.,  1922,  121,  711—715). 

Hysteresis  Phenomena  and  Coagulation  of  Sols  with 
Ultramicrons  of  Rod-like  Structure,  in  particular  Vanadium 
Pentoxide  compared  with  Fibrin  Sols.  G.  Wiegner,  J. 
Magasanik,  and  H.  Gessner  (Kolloid  Z.y  1922,  30,  145 — 165). — - 
Vanadium  pentoxide  sols  contain  ultramicrons  of  elongated  rod¬ 
like  structures  similar  to  fibrin  sols;  in  course  of  time  these  ultra¬ 
microns  grow,  this  being  accelerated  by  an  increase  in  concentration 
of  the  sol.  The  tendency  to  coagulate  is  much  increased  after 
this  growdh,  and  can  be  brought  about  by  filter-paper,  boles,  carbon, 
silk  threads,  and  silicic  acid  and  gelatin  gels.  This  gelatinisation 
is  favoured  or  perhaps  conditioned  by  vanadyl  salts  formed  by 
the  reduction  of  the  vanadium  pentoxide.  The  serum  obtained 
from  the  gel  coagulates  more  sol ;  this  is  accounted  for  by  its  high 
content  of  vanadyl  salts.  Salts  (contained  in  filter-paper)  favour 
the  reduction  to  vanadyl  salts  and  therefore  accelerate  the  coagu¬ 
lation.  Vanadic  acid  stabilises  the  sol.  Dilution  of  sol  and  con¬ 
sequently  decrease  of  concentration  of  the  active  vanadic  acid 
ions  brings  about  gelatinisation.  These  results  show  a  close 
analogy  to  fibrin  sols.  Quantitative  investigations  are  now  being 
carried  out.  W.  T. 

The  Protective  and  Flocculating  Action  of  Hydrophilic 
Colloids  and  Hydrophobic  Sols.  H.  Freundlich  and  E. 
Loening  ( Festschrift  Kaiser  Wilhelm  Ges .  Forderung  W iss.  Zehn- 
jahrigen  Jubilaum ,  1921,  82 — 89). — It  was  found  by  Brossa  and 
Freundlich  (A.,  1915,  ii,  241)  that  the  flocculating  value  of  electto- 
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lytes  for  ferric  oxide  sol  decreased  with  increase  in  the  percentage 
of  albumin  .present.  In  addition  Gann  (A.,  1917,  ii,  21)  found  that 
egg-white  had  a  coagulating  action  on  acidic  gold  sol  in  the  absence 
of  electrolytes.  An  attempt  is  made  to  correlate  these  facts. 
By  experiments  with  both  gold  and  silver  sols  it  was  shown  that 
the  sensitisation  of  a  hydrophobic  sol  by  a  hydrophilic  colloid  is 
merely  a  coagulation  which  is  too  slight  to  become  immediately 
observable.  It  can  be  detected  only  by  the  fact  that  when  the 
sol  is  thus  sensitised,  smaller  amounts  of  electrolytes  are  required 
for  flocculation.  Measurements  of  the  flocculation  value  of 
electrolytes  showed  that  with  increasing  gelatin  content  the  value 
diminished  to  a  low  figure.  In  this  way  the  sensitisation  of  the 
ferric  oxide  sol  by  albumin  is  not  essentially  a  different  phenomenon 
from  the  coagulation  of  gold  sol  by  egg-white.  The  transition 
from  coagulating  to  protective  action  observed  by  Gann  is  a  general 
phenomenon.  It  probably  depends  on  the  fact  that  the  oppositely 
charged  hydrophilic  sol  in  low  concentration  coagulates  the  particles 
of  hydrophobic  sol,  whereas  in  higher  concentration  the  former 
actually  envelops  and  thus  protects  them.  The  properties  of 
the  hydrophobic  sol  are  thus  completely  masked.  Silver  sol 
protected  by  gelatin  has  the  same  charge  as  pure  silver  sol  and 
is  therefore  not  reversed  in  charge  by  addition  of  gelatin.  The 
action  in  this  case  is  considered  due  to  the  amphoteric  nature  of 
the  protective  hydrophilic  colloid.  Chemical  Abstracts. 

Capillary-electric  Phenomena  in  Lyophile  Sols.  H.  R. 

Krijyt  and  H.  G.  de  Jong  (Z.  physilcal.  Chem.,  1922,  100,  250 — 
265). — The  influence  of  the  electrolytes  potassium  chloride,  barium 
chloride,  potassium  sulphate,  potassium  thiocyanate,  potassium 
ferricyanide,  sodium  chloride,  lithium  chloride,  strontium  chloride, 
magnesium  sulphate,  cadmium  sulphate,  and  lanthanum  nitrate 
on  the  viscosity  of  agar  sols  of  various  concentrations  has  been 
measured  at  50°.  It  is  shown  that  above  the  temperature  at 
which  gelatinisation  occurs  (40°)  agar  sols  follow  the  Poiseuille 
law  exactly.  Agar  sols  exhibit  the  quasi-viscous  effect  noted  by 
Smoluchowski,  and  the  particles  are  discharged  by  kations  at 
concentrations  corresponding  with  the  valency  of  the  added  kation. 
The  electrical  behaviour  of  the  agar  sol  is  very  similar  to  that  of 
a  suspensoid,  and  the  electrical  charge  has  a  capillary- electric 
character.  An  emulsoid  sol  possesses  two  stabilising  factors  :  the 
electric  charge  and  the  hydration,  both  of  which  must  be  removed 
before  a  coagulation  can  be  effected.  If  the  charge  only  is  removed, 
a  lyophile  sol  remains,  but  if  the  hydration  is  removed  a  suspensoid 
remains.  Salting-out  is  a  combined  discharge  and  dehydration. 
Albuminous  substances  do  not  form  ion-disperse  solutions,  but 
colloid  disperse  sols.  The  amino -acidic  character  exhibits  itself 
only  in  the  molecules  which  form  the  boundary  layer  of  the  particles 
and  in  those  which  form  the  double  layer.  J.  F.  S. 

Convertibility  of  Chemical  Energy  and  the  Conception  of 
Affinity.  R.  Plank  (Z.  physilcal.  Chem.,  1922,  100,  372 — 392). — 
A  mathematical  paper  in  which  the  maximum  work  of  reversible 
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reactions  is  considered  and  from  the  consideration  it  is  shown  that 
the  conception  of  affinity  at  present  adopted  is  unsatisfactory. 
Suggestions  are  made  for  changing  the  present  conception. 

J.  F.  S. 

The  Le  Chatelier-Braun  Principle.  Carl  Benedicks  (Z, 
physilcal .  Chem.,  1922,  100,  42 — 51). — A  discussion  of  the  Le 
Chatelier-Braun  theorem  as  formulated  by  Chwolson  ( Lehrb .  d. 
Physik ,  1905,  Braunschweig).  A  number  of  cases  are  brought 
forward,  chiefly  metallographic,  for  which  the  theorem  does  not 
hold,  and  it  is  shown  that  the  theorem  is  not  generally  applicable. 
It  is  always  true  for  a  system  in  equilibrium,  and  is  to  be  regarded 
as  a  general  criterion  of  stable  equilibria,  for  only  when  the  theorem 
holds  can  there  be  a  stable  equilibrium.  At  extremely  high 
temperatures  and  pressures,  the  theorem  holds  more  often. 

J.  F.  S. 

An  Explanation  of  Liesegang’s  Rings.  S.  C.  Bradford 
{Science,  1921,  54,  463—464;  cf.  A.,  1916,  ii,  474;  1917,  ii,  366; 
1920,  ii,  235,  593). — Objection  is  raised  to  the  views  of  McGuigan 
{ibid.,  1921,  54,  78),  and  particularly  to  the  statement  that  the 
chromate  of  itself  is  unable  to  diffuse  in  the  gelatin.  Further, 
bands  of  lead  chromate  can  be  obtained  in  gelatin  under  suitably 
chosen  conditions.  It  is  maintained  that  the  attractive  force 
described  by  McGuigan  is  that  of  adsorption.  A.  A.  E. 

Influence  of  Intensive  Drying  on  Internal  Change.  A. 

Smits  ( Z .  physikal.  Chem.,  1922,  100,  477 — 478). — The  author 
directs  attention  to  the  experiments  of  Baker  (T.,  1912,  51,  2339) 
on  the  intensive  drying  of  nitrous  anhydride  and  nitrogen  tetroxide. 
He  points  out  that  the  large  change  in  boiling  point  brought  about 
in  these  substances  by  excessive  drying  probably  indicates  that 
the  internal  change  has  been  stopped  and  that  fractional  dis¬ 
tillation  of  such  an  extremely  dry  unary  system  will  probably 
result  in  the  separation  of  the  pseudo-components  [cf.  also  Baker, 
T.,  1922,  121,  568].  J.  F.  S. 

Change  of  Properties  of  Substances  on  Drying.  Herbert 
Brereton  Baker  (T.,  1922,  121,  568 — 574). 

The  Dushman  Equation  for  the  Velocity  of  a  Unimolecular 
Reaction.  W.  E.  Garner  {Nature,  1921,  108,  211). — It  is 
suggested  that  the  term  v  in  Dushman’s  equation  (A.,  1921,  ii, 
315)  k  —  vtPNhv,y(RT}  is  a  frequency  characteristic  of  some  degree 
of  freedom  in  the  decomposing  molecule,  and  is  not  related 
to  the  frequencies  of  the  activating  radiation.  The  “  period  of 
existence  ”  of  the  molecule  (the  time  corresponding  with  one 
molecular  vibration)  will  then  be  ljv.  It  is  argued,  with  the 
support  of  Tolman’s  data  (A.,  1921,  ii,  248),  that  the  exact  agree¬ 
ment  obtained  by  Dushman  for  observed  and  calculated  values  of 
k  in  the  case  of  phosphine  is  accidental.  A.  A.  E. 

Ignition  Point  of  Detonating  Gas  [Hydrogen  and  Oxygen]. 

Alexander  Mitscherlich  {Z.  anorg.  Chem.,  1921,  121,  53 — 66). — 
The  ignition  temperature  of  detonating  gas  has  been  determined  for 
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a  variety  of  conditions  in  porcelain  and  glass  tubes.  The  conditions 
which  were  varied,  included  the  rate  of  flow  of  the  gas,  the  diameter 
of  the  tube,  the  pressure  and  the  dilution  of  the  gas.  It  is  shown  that 
the  ignition  temperature  of  detonating  gas  at  150  mm.  is  highly 
dependent  on  the  rate  of  flow  in  the  sense  that  it  increases  with 
decreasing  velocity,  but  beyond  a  given  velocity  further  increase  has 
but  a  slight  influence  on  the  temperature  of  ignition.  The  following 
values  illustrate  this  fact,  v=280,  £=5 92°;  ^=187,  £—5 92°; 

^=130,  £=5 93°;  v=93,  £=5 94°;  v=Sl,  £=601°,  where  v  is  the 
number  of  c.c.  passing  a  cross-section  of  1  sq.  cm.  per  minute.  When 
the  value  of  v  is  kept  constant,  it  is  shown  that  the  ignition  tem¬ 
perature  increases  with  increasing  pressure,  thus,  ^9= 150  mm., 
2=592° ;  p=20Q,  2=607-5°;  p=250,  2=622°;  ^=300,  £=630-5°; 
p=400,  £=644°;  j9=500,  £=651-5°;  p=6 00,  £=659-5°  ;  ^=650, 
2=663-0°.  The  diameter  of  the  porcelain  or  glass  tube  is  without 
influence  on  the  explosion  temperature  for  the  diameters  3-6,  5-5, 
9-5,  and  11  mm.,  but  this  is  not  true  for  narrow  tubes;  thus  with 
tubes  less  than  0-5  mm.  diameter  no  definite  ignition  temperature 
could  be  observed.  J.  F.  S. 

Chemical  Kinetics  of  Perchloric  Acid  and  its  Salts. 

G.  Bredig  and  J.  Michel  (Z.  physikal .  Chem.s  1922,  100,  124 — 
138). — The  velocity  of  reaction  in  the  reduction  of  aqueous  per¬ 
chloric  acid  by  tervalent  titanium,  tervalent  molybdenum,  and 
bivalent  chromium  salts  in  hydrochloric  acid  and  sulphuric  acid 
solutions  has  been  measured  for  various  concentrations  at  40°.  In 
the  case  of  titanium,  which  is  most  completely  examined,  the 
velocity  is  proportional  to  the  first  power  of  the  concentration  of 
the  tervalent  titanium,  the  perchloric  acid,  or  the  perchlorate. 
The  concentration  of  sulphuric  acid  or  hydrochloric  acid  has  only 
very  slight  influence  on  the  velocity  in  dilute  solutions  of  the 
reactants.  The  influence  of  the  acids  increases  from  a  definite 
acid  concentration  (4-45AT-sulphuric  acid,  4 -69A- hydrochloric  acid) 
linearly  with  the  increasing  concentration  of  the  acids.  The  form 
of  the  kinetic  equation  is  of  the  first  order  and  of  much  lower  order 
than  is  demanded  by  the  equation  representing  the  reaction,  namely, 
4Ti2(S04)3+4H2S04+HC104=8Ti(S04)2+4H20+HCl.  As  in  most 
similar  cases,  an  intermediate  reaction  of  a  lower  order  must  be 
assumed,  the  nature  of  which  has  not  been  ascertained.  The 
reaction  velocity  of  the  titanium  reaction  increases  three  times  for 
an  increase  in  temperature  of  10°.  In  the  present  experiments, 
the  times  required  for  an  equal  amount  of  reduction  of  perchloric 
acid  in  the  presence  of  the  same  excess  of  suljDhuric  and  hydro¬ 
chloric  acids  at  the  same  temperature  are  in  the  ratio  :  Ti111 :  Mo111 
(olive-green) :  Cr11 :  Mo111  (orange)  =  1  : 18  :  1300  :  40000.  J.  F.  S. 

Kinetic  Study  of  Alkaline  Solutions  of  Iodine.  0.  Lievin 
(Compt.  rend .,  1922,  174,  868 — 870). — In  alkaline  medium  iodine  is 
converted  into  iodate  by  processes  which  differ  according  to  the 
degree  of  alkalinity.  The  alkali,  the  concentration,  and  the  iodide 
formed  all  influence  the  reaction.  As  the  amount  of  alkali  hydr¬ 
oxide  used  for  a  given  weight  of  iodine  increases  the  free  iodine 
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disappears  more  rapidly  but  the  hypoiodite  disappears  more  slowly. 
The  presence  of  the  iodide  accelerates  the  reaction.  Thus  the 
iodide  is  a  product  of  the  reaction  which  it  catalyses  and  the  sodium 
hydroxide  retards  a  reaction  in  which  it  is  used  up.  Dilution 
causes  a  diminution  in  the  velocity  of  the  reaction.  If  sodium 
carbonate  or  the  tribasic  phosphate  are  used  as  the  alkali  then 
the  reaction  is  accelerated  by  the  addition  of  alkali,  in  so  far  as 
the  formation  of  iodate  is  concerned.  Further  with  sodium  car¬ 
bonate  as  the  alkali,  dilution  of  the  system  causes  an  increase  in 
the  velocity  of  reaction.  W.  G. 

Velocity  of  Decomposition  of  Silver  Permanganate.  A. 

Sieverts  and  H.  Theberath  (Z.  physical.  Chem.,  1922,  100, 
463 — 475). — The  thermal  decomposition  of  silver  permanganate 
takes  place  according  to  the  equation  AgMn04=AgMn03+03  and 
in  the  presence  of  water  the  residue  combines  with  half  a  molecule 
of  water.  The  process  of  the  decomposition  at  30°  may  be  approxi¬ 
mately  expressed  by  the  equation  for  an  autocatalytically  accelerated 
reaction,  dxjdi—Kx{a — x ),  where  a  is  the  initial  amount  of  silver 
permanganate  and  (a—x)  the  amount  of  silver  permanganate 
undecomposed  at  time  t.  The  decomposition  product,  the  nature 
of  which  has  not  been  established,  accelerates  the  reaction  pro¬ 
portionally  to  its  mass.  The  constants  of  the  decomposition 
velocity  of  the  various  preparations  are  different.  The  presence 
of  water  has  a  very  strong  influence  on  this  reaction.  Dry  silver 
permanganate  decomposes  very  slowly  even  at  50°,  but  small 
traces  of  water  increase  the  decomposition  velocity  very  much, 
whilst  larger  additions  of  water  have  little  further  influence.  The 
addition  of  powdered  pumice  and  the  decomposition  product  of 
the  reaction  changes  only  the  initial  velocity.  Temperature  has  a 
very  marked  influence  on  the  reaction.  At  0°,  even  in  the  presence 
of  water  and  the  decomposition  product,  the  decomposition  does 
not  take  place.  At  50°,  the  decomposition  process  is  no  longer 
represented  by  the  same  equation  as  at  30° ;  the  tx  curves  for 
50°  are  characterised  by  a  long,  almost  straight  line.  Comparison 
with  the  experiments  at  30°  shows  that  an  increase  of  20°  in  the 
temperature  of  reaction  causes  the  initial  velocity  to  increase  from 
12  to  20  times,  the  mean  velocity  between  19%  and  38%  decom¬ 
position,  6*1 — 7*6  times,  and  between  38%  and  57%  decomposition, 
3  4 — 4*3  times.  J.  F.  S. 

Separation  of  Halogens  from  Organic  Compounds.  H. 

von  Euler  and  A.  Fahlander  (Z.  physikal.  Chem.,  1922,  100, 
171 — 181).— Determinations  have  been  made  of  the  velocity  and 
extent  of  the  separation  of  halogens  from  the  sodium  salts  of  chloro- 
acetic,  bromoaeetic,  and  bromopropionic  acids  in  water  to  which 
finely-divided  silver,  silver  oxide,  copper  oxide,  lead  oxide,  and  plat¬ 
inum  sponge  have  been  added.  The  results  show  that  the  hydrolysis 
of  a  0*1  N- solution  of  sodium  ehloroacetate  is  not  noticeably  acceler¬ 
ated  either  at  75°  or  100°  by  the  presence  of  finely -divided  silver 
of  1  /x  diameter  in  an  hour.  At  100°,  the  hydrolysis  of  the  chloro- 
acetate  solution  amounted  to  8*8%  in  ninety  minutes,  but  in  the 
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presence  of  5  grams  of  copper  oxide  in  25  c.c.  of  the  0-1  Absolution 
it  amounted  to  9*6%  in  the  same  time.  At  75°,  in  five  hours 
2-6%  of  the  same  solution  was  hydrolysed,  but  with  1  gram  of 
finely -divided  silver  there  was  no  increase  in  the  amount  decom¬ 
posed,  with  2  grams  of  silver  oxide  the  amount  was  7-2%,  and  with 
4  grams  of  copper  oxide,  3*8%,  all  in  25  c.c.  of  A/10-solution. 
It  is  showm  that  the  accelerating  action  cannot  be  attributed  to 
the  amount  of  the  oxides  dissolved.  In  the  case  of  the  most  con¬ 
centrated  bromoacetate  solution  employed,  the  velocity  increases 
proportionally  with  the  amount  of  silver  oxide  added,  but  more 
slowly  with  more  dilute  solutions.  The  velocity  of  bromine  separa¬ 
tion  is  roughly  one  hundredth  of  that  occasioned  by  the  presence 
of  the  same  amount  of  silver  oxide  (cf.  Donnan,  T.,  1904,  85,  555; 
1910,  97,  1882).  J.  F.  S. 

Reduction  of  Nitro-compounds  by  Stannous  Chloride.  III. 

Heinrich  Goldschmidt,  Einar  Storm,  and  Odd  Hassel  ( Z . 
physikal.  Chem .,  1922,  100,  197—207;  cf.  A.,  1904,  ii,  607;  1906, 
i,  734). — A  number  of  experiments  are  described  on  the  reduction 
of  m-nitroaniline,  m-nitrobenzenesulphonic  acid,  o-nitrobenzene- 
sulphonic  acid,  and  o-nitroaniline  by  stannous  chloride  and  bromide 
in  the  presence  of  hydrochloric,  hydrobromic,  sulphuric,  and  benzene- 
sulphonic  acids  and  lithium,  ammonium,  potassium,  calcium,  and 
cadmium  chlorides.  It  is  shown  that  in  the  reduction  by  stannous 
chloride  and  hydrochloric  acid  a  portion  of  the  acid  may  be  replaced 
by  a  metallic  chloride  without  any  reduction  of  the  velocity  of 
reaction  ensuing.  Cadmium  chloride  behaves  differently  from  the 
other  metallic  chlorides,  and  reduces  the  velocity  constant  from 
10*35  to  5*14.  In  the  reduction  with  stannous  bromide  and  hydro- 
bromic  acid,  a  portion  of  the  hydrobromic  acid  may  be  replaced 
by  metallic  bromides  without  reduction  of  the  velocity  of  reaction, 
but  cadmium  bromide  brings  a  marked  reduction  in  the  velocity ; 
here  the  constant  is  reduced  from  33*37  to  8*47,  an  action  which 
is  attributed  to  the  formation  of  complex  salts.  The  addition  of 
strong  acids  such  as  sulphuric*and  benzenesulphonic  acids  has  but 
little  action  on  the  velocity  of  reaction.  Reduction  with  stannous 
chloride  and  sulphuric  acid  in  the  absence  of  hydrochloric  acid 
proceeds  very  slowly.  Thus,  0*lAr-stannous  chloride  and  Ar-hydro- 
chloric  acid  has  a  velocity  constant  9*96  with  0*033A-m-nitroaniline, 
but  if  the  hydrochloric  acid  is  entirely  replaced  by  A- sulphuric 
acid,  the  value  falls  to  0*44.  J.  F.  S. 

The  Influence  of  Temperature  and  Constitution  on  the 
Decomposition  Velocity  of  Substituted  Malonic  Acid.  Hein¬ 
rich  Jakubowhcz  (Z.  anorg.  Chem.,  1922,  121,  113 — 127). — The 
temperature-velocity  curves  are  given  for  malonic  acid  and  some 
of  its  derivatives  up  to  110°.  For  malonic  acid,  the  decomposition 
becomes  measurable  at  66°,  and  the  temperature  coefficient  was 
found  to  be  2 — 3  for  10°  increase.  The  temperature-velocity 
curves  for  diethyl-  and  diallyl-malonic  acids  run  parallel  with  those 
of  malonic  acid.  The  introduction  of  a  hydroxyl  group  slightly 
increases  the  velocity  of  decomposition.  The  monochloro-aeid 
vol.  cxxn.  ii.  13 
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decomposes  much  more  rapidly  and  occupies  a  position  between 
the  allyl  and  phenyl  derivatives.  The  introduction  of  another 
chlorine  atom  reduces  the  velocity  considerably ;  that  is,  the  more 
symmetrical  compound  is  the  more  stable.  The  dichloro-derivative 
decomposes  more  rapidly  than  its  dibromo- analogue.  The  values 
of  K  at  100°  are  phenylmalonic  acid  0T970,  chloromalonic  acid 
0T855,  allylmalonic  acid  0T321,  hydroxymalonic  acid  0*0820, 
malonic  acid  0*0755,  methylmalonic  acid  0*0598,  dichloromalonic 
acid  0*0585,  dibromomalonic  acid  0*0224.  W.  T. 


Slow  Hydrolysis  of  Salts.  A.  Tian  (J.  Chim.  physique , 
1921,  19,  190 — 216;  cf.  A.,  1921,  ii,  439). — The  author  dis¬ 
cusses  the  hypothesis  put  forward  by  Wagner  (A.,  1913,  ii, 
200,  765)  to  explain  the  slow  hydrolysis  of  salts  and  finds  it 
at  variance  with  facts,  and  puts  forward  a  new  hypothesis, 
which  has  the  following  form.  The  .  slow  hydrolysis  of  salts  is 
always  preceded  by  a  normal  hydrolysis,  limited  by  the  reverse 
reaction  which  always  occurs  between  ions  and  is  extremely  rapid. 
As  soon  as  the  solubility  product  of  one  of  the  substances  (acid 
or  base)  produced  by  the  hydrolysis  has  been  reached,  a  new 
phase  appears  and  at  the  same  time  a  new  cause  of  retrogradation 
of  the  hydrolysis.  This  supplementary  retrogradation  is  due  to 
a  reaction  between  the  two  phases  (colloid  and  aqueous  solution) 
present ;  it  is  realised  with  a  velocity  which  increases  with  the 
surface  of  contact.  This  cause  of  retrogradation  is  very  great  at 
first,  when  the  colloidal  particles  are  very  small,  but  as  a  conse¬ 
quence  of  their  union  the  surface  of  the  particles  decreases  and 
with  it  the  speed  of  the  supplementary  retrogradation,  and  from 
this  point  the  hydrolysis  increases.  The  progression  of  the  hydro¬ 
lysis  is  therefore  as  slow  as  the  evolution  of  the  colloid.  This 
hypothesis  has  been  tested  by  means  of  conductivity  measurements 
on  solutions  of  feme  chloride  in  the  presence  of  silica  gels  and 
gelose,  and  found  to  be  in  keeping  with  the  experimental  data. 


J.  F.  S. 


Catalysis.  XIII.  Temperature  Coefficient  of  Catalysed 
and  Non-catalysed  Reactions.  R.  M.  Purkayostha  and 
N.  R.  Dhar  (Z.  anorg .  Chem .,  1922,  121,  156 — 166). — The  reaction 
H2C204+RMn04+MnS04+H2S04  has  a  temperature  coefficient 
2*96  between  10°  and  20°,  almost  the  same  value  as  that  found 
by  Dhar  for  a  similar  reaction  with  chromic  acid  as  the  oxidising 
agent  (T.,  1917,  111,  727).  The  reaction  with  permanganate  is 
unimolecular  with  respect  to  the  oxidising  agent ;  in  the  case  of 
chromic  acid  reaction  the  rate  was  found  to  be  independent  of  the 
concentration  of  the  oxidising  agent.  The  reaction  between  mer¬ 
curic  chloride  and  phosphorous  acid  was  found  to  be  bimolecular 
for  phosphorous  acid  and  semimolecular  for  mercuric  chloride. 
The  temperature  coefficient  is  3*4  at  30 — 40°  and  3*26  at  40 — 50°. 
The  photochemical  reactions  Na2S03+0=Na2S04  and  NaC10= 
NaCl+O  are  discussed  and  are  regarded  as  semimolecular  reac¬ 
tions.  All  the  reactions  with  a  high  temperature  coefficient  were 
found  to  be  sensitive  to  light  rays.  W.  T. 
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Peculiar  Catalytic  Action  in  Chemical  Synthesis  by  Glow 
Discharge.  Fritz  Paneth  (Z.  physikal .  Chem.}  1922,  100, 
367 — 371). — When  a  glow  discharge  is  allowed  to  pass  through  a 
tube  containing  tin  electrodes  and  a  low  pressure  of  hydrogen, 
there  is  no  combination  between  the  hydrogen  and  the  tin,  but  if 
the  hydrogen  contains  a  small  amount  of  methane,  tin  tetrahydride 
is  the  product.  The  action  is  explained  by  the  assumption  that 
the  excited  hydrogen  atom  contains  a  higher  quantic  electron, 
and  when  this  comes  in  contact  with  an  atom  of  tin,  vapour  com¬ 
bination  occurs.  The  present  action  is  discussed  in  connexion  with 
the  formation  of  active  nitrogen  and  triatomic  hydrogen. 

J.  F.  S. 

Reactions  on  Metallic  Surfaces.  Otto  Buff  (Z.  physikal. 
Chem.,  1922,  100,  419 — 424). — It  is  shown  that  metallic  calcium 
when  alloyed  with  more  electro -positive  metals  such  as  strontium, 
barium,  sodium,  or  potassium,  or  with  calcium  nitride,  combines 
more  readily  with  nitrogen  than  pure  calcium.  From  this  observ¬ 
ation  it  is  concluded  that  the  heteropolar  nature  of  a  metallic 
surface  favours  the  combination  with  a  homopolar  gas,  and  from 
this  it  is  assumed  that  it  acquires  influence  charges  from  the 
surface  valencies  of  the  metal  which  determine  its  position  and 
behaviour  towards  the  surface.  J.  F.  S. 


The  Structure  of  the  Atom  and  the  Physical  and  Chemical 
Properties  of  the  Elements.  Niels  Bohr  (Z.  Physik ,  1922, 
9,  1 — 67). — An  address  delivered  before  the  Physical  and  Chemical 
Societies  of  Copenhagen.  A  resume  is  given  of  the  recent  work 
on  the  series  spectra  of  the  elements  (cf.  A.,  1921,  ii,  137)  and 
their  dependence  on  the  orbit  of  the  electrons  within  the  atom. 
On  the  basis  of  his  previous  theories,  the  author  develops  an  inter¬ 
pretation  of  the  periodic  table  of  the  elements.  In  order  to  arrive 
at  the  relative  stability  of  the  electronic  configurations  in  the  atoms 
of  the  elements,  the  process  of  formation  of  an  atom  from  the 
positive  nucleus  is  followed  step  by  step.  Thus  an  element  with 
an  atomic  number  N  is  built  up  by  the  attachment  of  N  suc¬ 
cessive  electrons,  each  electron  giving  rise  to  a  spectrum.  The 
actual  increase  in  charge  of  the  nucleus,  which  occurs  throughout 
the  process,  is  taken  into  account.  For  the  first  two  elements, 
hydrogen  and  helium,  the  knowledge  of  the  spectra  produced 
during  the  combining  process  is  fairly  exhaustive.  For  the  remain¬ 


ing  elements,  the  arc  and  spark  spectra  may  be  represented  with 
good  approximation  by  formulae  of  the  Bydberg  type,  v=K/(n" -\- 
*r)*-Kf(n'  +  *v)* 


The  orbit  of  the  first  electron  is  circular  and  the  final  stationary 
condition  is  attained  when  n  and  k=  1.  The  combination  of  the 


second  electron,  as  the  spectrum  of  helium  shows,  takes  place 
in  two  different  ways.  In  the  normal  condition,  the  second  electron 
follows  the  same  type  of  path  as  the  first,  but  in  a  different  plane 
and  in  the  metastable  condition  it  moves  in  a  2X  orbit  (n= 2  and 
k— 1).  The  third  electron,  as  in  the  lithium  atom,  is  more  loosely 
bound  than  the  first  two  electrons  and  describes  an  eccentric  orbit 
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2j.  For  a  small  part  of  its  path  it  approaches  the  nucleus  to 
within  a  distance  comparable  with  that  of  the  innermost  electrons. 
The  fourth,  fifth,  and  sixth  electrons  follow  similar  orbits.  In 
the  carbon  atom,  the  configuration  of  the  paths  of  the  four  loosely 
bound  electrons  possesses  a  tetrahedral  symmetry.  The  seventh 
electron,  as  in  the  nitrogen  atom,  and  the  eighth,  ninth,  and  tenth 
electrons  follow  circular  paths  of  the  type  22,  lying  within  the 
region  of  the  type  2±  and  being  tightly  bound.  For  neon,  there 
will  be  two  electrons  with  a  path  lv  four  electrons  with  elliptical 
paths  2V  and  four  electrons  with  a  circular  path  22.  The  paths 
of  the  electrons  of  this  atom  will  possess  a  high  degree  of  symmetry. 
In  a  similar  manner,  the  stability  of  the  electronic  configurations 
of  the  elements  with  higher  atomic  numbers  is  considered.  Par¬ 
ticular  attention  is  directed  to  sodium,  where  it  is  shown  that  the 
first  terms  of  the  P  and  8  series  spectra  correspond  with  electronic 
orbits  31  and  32,  so  that  the  last  bound  electron  is  less  tightly 
held  than  the  last  electron  in  the  lithium  atom.  With  the  beginning 
of  the  fourth  period  orbits  of  the  type  4X  appear,  but  these  are 
comparatively  unstable,  the  outer  electron  of  potassium  being 
very  loosely  held — being  only  twice  as  fast  as  the  corresponding 
33  orbit.  In  the  case  of  scandium  and  the  elements  with  higher 
atomic  numbers,  the  33  orbits  become  more  stable,  and  unsym- 
metrical  electronic  arrangements  are  produced  which  are  accom¬ 
panied  by  the  appearance  of  colour,  of  paramagnetism,  variable 
valency,  and  an  increase  in  the  complexity  of  the  spectra.  Through¬ 
out  the  first  long  period  these  irregularities  occur,  but  when  there 
are  six  each  of  electrons  in  the  31?  32,  and  33  orbits  the  electronic 
configuration  again  becomes  symmetrical.  Thus  the  spectra  of 
copper  becomes  less  complex  than  that  of  iron,  and  at  the  end 
of  the  period  is  found  the  element  krypton  with  a  very  symmetrical 
electronic  arrangement.  Colour  is  explained  as  due  to  the  trans¬ 
ference  of  an  electron  from  one  orbit  to  another,  and  occurs  only 
with  an  unsymmetrical  arrangement  of  the  inner  electrons.  In 
the  last  period  of  the  table  electrons  with  orbits  of  the  type 
will  be  present.  The  Rontgen  spectra  also  point  to  the  same 
stability  relationships  as  were  found  with  the  series  spectra. 

W.  E.  G. 

Ionisation  Potential  and  the  Size  of  the  Atom.  A.  S.  Eve 

(Trans.  Boy.  Soc.  Canada ,  1921,  15,  iii,  37 — 40). — The  author 
tabulates  the  values  of  the  respective  ionisation  potentials,  the 
atomic  diameters  as  determined  by  Bragg  (A.,  1920,  ii,  537),  and 
the  cube  roots  of  the  atomic  volumes,  so  far  as  these  constants 
are  all  known  for  the  elements  of  groups  1 — 7  and  for  the  inert 
gases.  In  the  first  group,  the  products  of  the  ionisation  potential 
by  either  the  atomic  diameter  or  the  cube  root  of  the  atomic  volume 
are  approximately  constant  and  fairly  concordant,  the  respective 
mean  values  being  18-3  and  15-5.  It  is  concluded  that  the  work 
done  in  removing  an  exterior  electron  is  inversely  proportional 
to  the  atomic  radius.  The  same  holds  for  the  elements  Mg,  Ca, 
Sr,  and  Ba  of  group  II,  whilst  the  values  for  Zn,  Cd,  and  Hg  differ 
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considerably  from  the  mean  values  for  these  four.  This  difference 
is  possibly  related  to  the  fact  that  whilst  the  former  have  only  a 
single  ring  of  external  electrons,  the  latter,  according  to  Urbach, 
have  a  double  ring  of  electrons  in  the  outer  zone.  In  the  case  of 
neon  and  argon,  the  diameters  as  deduced  by  Bragg  afford  values 
of  the  products  in  far  better  agreement  with  theory  than  those 
found  by  using  the  cube  roots  of  the  respective  atomic  volumes. 

J.  S.  G.  T. 

The  Atomic  Weight  of  isoHelium.  Maximilian  Camillo 
Neuburger  ( Physikal .  Z 1922,  23,  145 — 146). — A  theoretical 
paper  in  which  the  author  applies  his  theory  of  the  nucleus  (this 
vol.,  ii,  208)  to  calculate  the  atomic  weight  of  Rutherford’s  iso - 
helium.  The  assumption  is  made  that  oxygen  is  composed  of  one 
a-particle,  four  isohelium  nuclei,  and  two  electrons,  nitrogen  of 
one  a-particle,  three  isohelium  nuclei,  one  positively  charged 
hydrogen  atom,  and  two  p -particles,  and  carbon  of  four  isohelium 
nuclei  and  two  p -particles.  The  maximum  change  in  mass  which 
can  occur  during  the  collision  of  an  a-particle  with  atoms  of  oxygen, 
nitrogen,  or  carbon  is  taken  as  0*009  unit,  and  from  the  known 
atomic  weights  of  oxygen,  nitrogen,  carbon,  helium,  and  hydrogen 
it  is  found  that  the  atomic  weight  of  isohelium  is  3*001 13^0*006. 

W.  E.  G. 

The  Genesis  of  the  Elements.  Maximilian  Camillo 
Neuburger  ( Physikal .  Z 1922,  23, 133 — 136).- — A  theoretical  paper 
which  deals  with  the  structure  of  the  atomic  nucleus.  The  author 
proposes  a  modification  of  the  Meitner  nuclear  model  which  embraces 
all  the  elements  and  not  merely  the  radio -elements.  Taking  into 
account  the  recent  work  of  Rutherford  and  Aston,  he  is  able  to 
give  definite  nuclear  formulae  to  the  fighter  elements,  for  example, 
nitrogen=a+3a1  +  H++2p,  oxygen=a+4a1+2p  (a— Helium 
nucleus,  a^isohelium  nucleus,  H+— hydrogen  nucleus  and  p  = 
nuclear  electrons).  By  making  certain  assumptions  as  to  the 
existence  of  isotopes,  the  genetic  relationship  of  the  fighter  elements  is 
given,  for  example, 

Ca40-Ar36-S32-Si;,8-Mg24iiSre20iO16-C12-IBe,J-BS)-lLiG.  W.  T. 

Suggestions  for  the  Construction  of  a  Periodic  Table  on 
a  Wider  Basis.  D.  Balareff  (Z.  anorg.  Chem.,  1921,  121,  22— 
24). — A  method  of  arrangement  of  the  elements,  which  takes 
account  of  the  various  valency  states  of  the  elements,  is  described. 
The  method  consists  in  taking  nine  equal  rectangular  sheets  of 
glass ;  these  are  placed  parallel  to  one  another ;  on  the  first  sheet 
all  elements  of  zero  valency  are  marked  in  the  positions  they 
would  occupy  in  the  Mendeleev  system,  and  on  the  second  sheet 
all  elements  which  exhibit  univalency  are  marked,  and  so  on. 
Hence  each  sheet  of  glass  has  those  elements  marked  on  it  which 
exhibit  a  given  valency.  On  bringing  the  sheets  close  together, 
the  Mendeleev  system  is  obtained,  but  at  the  same  time  relation¬ 
ships  depending  on  the  valency  are  brought  out  and  emphasised. 

J.  F.  S. 
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Twenty-eighth  Annual  Report  of  the  Committee  on  Atomic 
Weights.  Determinations  Published  during  1921.  Gregory 
Paul  Baxter  (J.  Amer.  Chem.  Soc .,  1922,  44,  427 — 437). — The 
report  of  the  Atomic  Weight  Committee  is  discussed,  and  much 
of  the  numerical  data  concerned  with  recent  determinations  of 
the  atomic  weight  of  oxygen,  fluorine,  chlorine,  nickel,  zinc,  ger¬ 
manium,  cadmium,  antimony,  lanthanum,  and  bismuth  is  repro¬ 
duced.  J.  F.  S. 


An  Electrical  Doublet  Theory  of  the  Nature  of  the  Mole¬ 
cular  Forces  of  Chemical  and  Physical  Interaction.  R.  D. 

Kleeman  {Physical  Rev.,  1921, 18,  303 — 312 ;  cf.  A.,  1910,  ii,  492). — 
It  has  already  been  shown  that  the  attraction  between  two  atoms 
is  proportional  to  the  product  of  the  square  roots  of  their  atomic 
weights ;  the  suggestion  is  now  made  that  a  neutral  atom  with  a 
positive  nucleus  surrounded  by  electrons  is  an  electrical  doublet. 
Since  the  force  between  two  such  doublets  would  on  the  average 
be  an  attraction  proportional  to  the  product  of  the  moments  of 
the  two  doublets,  it  follows  that  the  electrical  moment  of  an  atom 
is  proportional  to  the  square  root  of  its  atomic  weight.  A.  A.  E. 


Nature  of  the  Ionogen  Linking.  Hugo  Kauffmann  ( Z . 
physikal .  Chem.,  1922,  100,  238 — 249). — It  is  shown  that  the  intro¬ 
duction  of  methoxyl  groups  into  the  ortho-  and  para-position  of 
triphenyl  carbinol,  fuchsines,  and  similar  substances  increases 
the  basic  character  of  these  substances,  whilst  in  the  meta-position 
the  basic  character  is  unchanged.  It  is  shown  that  the  basicity 
is  not  centralised  in  one  carbon  atom,  but  distributed  over  all 
the  ortho-  and  para-positions  and  that  every  methoxyl  group 
introduced  in  those  positions  has  an  active  share  of  the  total 
basicity  of  the  compound.  In  salts  with  a  radicle  as  kation,  the 
basic  character  is  not  centralised,  but  is  spread  over  the  whole 
kation,  and  consequently  the  positive  charge  of  the  kation  is  not 
situated  on  a  single  atom  but  is  spread  over  the  whole  ion.  The 
valency  of  an  anion  in  union  with  such  an  ion  is  therefore  a  divided 
valency  which  acts  in  parts  between  the  anion  and  the  positions 
on  the  kation  where  the  positive  charge  is  located.  Hence  the 
ionogen  linking  is  a  divided  linking.  In  the  case  of  acetic  acid  it 
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H  and  in  trichloroacetic  acid  as  in 


is  represented  as 

the  annexed  formula.  The  author  then  discusses  homo- 
and  hetero -polar  linkings,  and  shows  that  these  are  only 
limiting  cases  and  that  most  linkings  are  intermediate 
between  these.  From  the  discussion,  the  following  re¬ 
sults  are  drawn.  The  valency  has  its  seat  in  the  atomic 
nucleus.  Valency  is  measured  by  the  number  of  lines 
of  electric  force  which  lead  from  the  nucleus  of  an  atom  to  the  con¬ 
necting  electrons.  To  bring  this  statement  into  line  with  the  usual 
chemical  valency  numbers,  it  is  necessary  to  divide  the  above- 
mentioned  number  by  47re,  where  e  is  the  absolute  value  of  the 
charge  of  an  electron.  A  result  of  this  statement  is  that  all  valencies 


Ch 

C  CIA 

j  ci  >;h. 

C  o  ;/ 

0 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  367 


are  positive ;  negative  valencies  are  impossible  and  that  which  has 
hitherto  been  termed  negative  valency  is  the  other  end  of  the  line 
of  force  from  the  electron.  The  characteristics  of  the  homo-  and 
hetero-polar  linkings  are  illustrated  by  means  of  the  electric 
moment.  If  represents  the  electric  moment  of  the  valency 
of  an  atom  A,  MB  that  of  an  atom  B,  and  MAB  that  of  the  linking 
A-B ,  then  MAB=MA-MB.  If  the  atom  nucleus  of  A  is  similar 
to  that  of  B ,  then  MAB  is  zero.  It  follows  that  the  electric  moment 
of  a  pure  homopolar  valency  is  always  zero.  When  MAB  is  equal  to 
M Ay  the  linking  is  heteropolar  and  the  electric  moment  is  the  greater 
the  more  pronouncedly  heteropolar  is  the  linking.  J.  F.  S. 

Double  and  Triple  Bonds,  and  Electron  Structures  in 
Unsaturated  Molecules.  E.  D.  Eastman  (J.  Amer.  Chem.  Soc., 
1922,  44,  438 — 451). — A  theoretical  paper  dealing  with  electron 
structure  of  unsaturated  molecules  of  compounds  of  carbon,  nitrogen, 
and  boron.  It  is  suggested  that  multiple  linking  involves  the 
transfer  of  two  electrons  from  the  inner  to  the  outer  shell  in  one 
or  both  of  two  atomic  nuclei,  the  group  of  eight  being  preserved 
about  each,  with  two  jointly  held  electrons  constituting  the  bond. 
This  hypothesis  is  sufficient  to  explain  the  restricted  region  of  the 
periodic  system  in  which  elements  characterised  by  multiple  bond 
formation  occur.  To  meet  requirements  imposed  by  the  facts 
relating  to  stability,  reactivity,  and  free  rotation,  the  electrons 
of  unsaturated  octets  are  assumed  to  be  held  in  equilibrium  positions 
at  greater  distances  from  the  nucleus  than  in  the  ordinary  case, 
the  transfer  from  the  extended  position  to  the  usual  one  liberating 
energy.  No  attractive  force  between  electrons  is  assumed,  and 
the  electron  arrangement  is  taken  as  cubic,  although  subject  to 
distortion.  On  this  basis,  a  mechanism  is  provided  for  addition 
and  condensation  reactions.  Many  interesting  points  of  view 
are  afforded  in  the  study  of  conjugation,  the  structure  and  sub¬ 
stitution  reactions  of  benzene,  and  tautomeric  displacement  of 
double  bonds.  Formulae  are  illustrated  and  discussed  which 
represent,  more  satisfactorily  in  several  cases  than  other  current 
hypotheses,  many  of  the  properties  of  chain  hydrocarbons,  the 
oxides  of  carbon,  the  carbonyl  and  carboxyl  groups,  nitrogen, 
oxygen,  and  the  hydrides  and  oxygen-containing  ions  of  boron. 

J.  F.  S. 

Mesohydry.  II.  Giuseppe  Oddo  (Gazzetta,  1922,  52,  i,  42 — 
56). — A  claim  for  priority  (cf.  A.,  1907,  ii,  15)  principally  over 
Kauffmann  (Ahrens  Sammlung ,  1907,  11,  1 — 102;  1918,  12,  1 — 
112),  Gebhard  (A.,  1912,  ii,  242),  and  Hantzsch  (A.,  1908,  ii,  462; 
A.,  1910,  i,  200).  T.  H.  P. 

Mesohydry.  III.  Relation  between  the  Affinity  of  Acids 
and  the  Atomic  Ratio  O  :  H  in  their  Functional  Groups,  and 
the  Constitutional  Formulae  of  the  Acids.  Giuseppe  Oddo 
(Gazzetta,  1922,  52,  i,  56 — 79;  cf.  A.,  1907,  ii,  15,  and  preceding 
abstract). — Starting  with  the  conception  that  tetragonal  meso- 
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hydric  nuclei,  H,  are  not  capable  of  dissociation  and  that 

O 


they  become  so  in  solution  only  in  so  far  as  they  undergo  hydrolytic 
transformation  into  the  group,  0!M*0H,  the  author  shows  that 
an  intimate  relation  exists,  for  all  acids,  between  the  number  of 
oxygen  and  hydrogen  atoms  existing  in  the  functional  acid  group 
and  the  force  of  affinity. 

With  the  monobasic  acids,  there  are  the  following  five  different 
types,  that  in  which  nO  :  ?iH  has  the  value  2  :  1  required  by 
the  non-ionisable  mesohydric  nucleus,  being  taken  as  a  basis  : 
(1)  nO  :  wH=4  :  1,  acids  even  more  energetic  than  HC1,  such  as 
HC104;  (2)  nO  :  ™H=3  :  1,  acids  as  energetic  as  HC1,  such  as 
HC103;  (3)  nO  :  nH~2  :  1,  very  weak  acids,  such  as  R*C02H ; 
(4)  nO  :  wH=2  :  2  (or  more),  acids  somewhat  more  energetic  than 
the  2  :  1-acids,  such  as  H2C02;  (5)  nO  :  wH=l  :  1  (or  more),  very 
feeble  acids,  such  as  HCIO. 

With  the  dibasic  acids,  if  the  oxygen  and  hydrogen  atoms  con¬ 
stituting  the  dibasicity  are  distributed  between  two  oxidisable 
atoms,  the  relations  for  each  of  the  acid  functional  groups  thus 
resulting  are  the  same  as  for  the  monobasic  acids,  except  for  the 
mutual  influence  of  the  two  groups,  this  being  marked  in  the  1:2- 
position,  slight  in  the  1  :  3-position,  and  almost  zero  in  the  1  :  4- 
position.  Thus,  succinic  acid  is  almost  equivalent  to  acetic  acid 
in  this  respect,  and  dithionic  acid  to  nitric  acid  or  to  R*S03H. 
If,  however,  the  oxygen  and  hydrogen  atoms  causing  the  dibasicity 
are  united  to  the  same  oxidisable  atom,  only  two  types  result  : 
(1)  n 0  :  7iH=4  :  2,  acids  of  the  average  energy  of  monobasic  acids 
of  types  (1)  and  (2),  for  instance,  sulphuric  acid;  (2)  nO  :  nH— 
3  :  2,  very  weak  acids,  such  as  H2S03  and  (3)  nO  :  nR=2  :  2,  still 
weaker  acids,  such  as  H2S02.  With  tri-  and  poly-basic  acids,  the 
relations  are  the  same  as  with  dibasic  acids.  T.  H.  P. 


Space  Formulae.  Friedrich  Rinne  (Z.  physikal.  Chem ., 
1922,  100,  408 — 418). — A  theoretical  paper  in  which  the  spacial 
configuration  of  crystalline  substances  and  the  atomic  diameter 
are  considered  on  the  bases  of  the  Barlow  and  Pope  hypothesis 
of  close  packing,  the  molecular  volume,  and  the  X-ray  measure¬ 
ments  of  crystal  structure.  J.  F.  S. 

Still-head  for  the  Prevention  of  Spray.  Friedrich  L. 
Hahn  ( Z .  anal.  Chem .,  1922,  61,  52 — 53). — The  lower  end  of  the 
delivery  tube,  below  the  cork  closing  the  distillation  flask,  is  blown 
into  the  form  of  an  elongated  bulb  of  slightly  smaller  diameter 
than  that  of  the  neck  of  the  flask.  An  internal  tube  extends  from 
an  opening  at  the  shoulder  of  the  bulb  to  nearly  the  bottom  of 
the  latter,  and  the  bulb  itself  is  filled  with  pieces  of  broken  glass. 
The  vapours  from  the  flask  pass  through  the  tube  into  the  bulb, 
and  then  escape  through  the  delivery  tube  to  the  condenser.  Since 
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the  bulb  is  contained  in  the  neck  of  the  flask,  reflux  action  is  but 
slight  and  distillation  is  rapid.  W.  P.  S. 

A  Sodium  Press  for  the  Laboratory.  Ernst  Beckmann 
( Ber .,  1922,  55,  [B],  766 — 768). — The  instrument  is  figured  and 
fully  described  in  the  original.  The  essential  features  are  the 
construction  of  the  press  cap  in  two  separable  portions  whereby 
cleaning  is  greatly  facilitated,  the  arrangement  of  the  piston  in 
such  a  manner  that  it  has  only  a  vertical  and  not  a  rotatory  motion, 
the  provision  of  a  powerful  wheel  in  place  of  the  handle  usual  in 
copying  presses,  and  a  calibration  device  whereby  the  weight  of 
the  sodium  wire  can  be  ascertained  from  the  readings  of  the  rotations 
of  the  wheel.  H.  W. 

Apparatus  for  Hydrogenation  at  Ordinary  Pressures. 
J.  Klimont  (Chem.  Zeit .,  1922,  46,  275). — An  ordinary  distillation 
flask  of  about  150  c.c.  capacity  has  a  glass  tube  sealed  horizontally 
into  the  neck  and  bent  at  right  angles  inside  the  flask  so  that  it 
passes  vertically  downwards,  and  ends  in  a  small  depression  blown 
in  the  bottom  of  the  flask,  which  is  also  provided  with  a  rubber 
stopper  carrying  a  short  glass  tube  bent  at  right  angles,  which  may 
be  connected  with  a  manometer,  and  a  thermometer  dipping  into 
the  liquid  in  the  flask.  The  flask  is  filled  by  means  of  a  long¬ 
stemmed  funnel  with  a  mixture  of  the  substance  to  be  hydro¬ 
genated  and  the  catalyst,  which  is  heated  by  means  of  a  Bunsen 
burner  and  kept  in  constant  agitation  by  a  stream  of  hydrogen, 
which  enters  through  the  tube  dipping  into  the  liquid  and  leaves 
through  the  other  side  tube.  H.  C.  R. 

A  Reversible  Turbidity  Phenomenon.  Raphael  Ed.  Liese- 
gang  (Kolloid  Z.,  1922,  30,  165 — 166). — The  double  salts  mercuric 
silver  iodide  and  copper  silver  iodide  undergo  a  colour  change  at 
70°  and  45°,  respectively,  and  have  found  application  as  colour 
thermoscopes.  A  similar  change  at  a  lower  temperature  is  pro¬ 
duced  by  a  mixture  of  18  c.c.  of  10%  gelatin  solution,  1  c.c.  of 
20%  potassium  ferricyanide,  and  1  c.c.  of  nitric  acid  (d  1T48). 
This  is  completely  clear,  but  becomes  opaque  on  solidification  and 
again  clear  on  liquefaction.  After  hydrolysis  of  the  gelatin,  the 
turbidity  is  fainter.  Nitric  acid  can  be  replaced  by  hydrochloric, 
citric,  and  other  acids.  W.  T. 
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Triatomic  Hydrogen.  II.  Gerald  L.  Wendt  and  Robert 
S.  Landauer  ( J .  Amer.  Chem .  Soc.,  1922,  44,  510—521 ;  cf .  A., 
1920,  ii,  425). — Triatomic  hydrogen  has  now  been  prepared  by  three 
new  methods,  the  Siemens  glass  tube  ozoniser,  the  high  frequency 
Tesla  discharge,  and  the  thermionic  emission  methods.  Attempts 
to  show  its  presence  in  hydrogen  produced  as  nascent  hydrogen  from 
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solutions  of  hydrogen-ions  were  unsuccessful.  This  hydrogen  is 
catalytically  decomposed  by  finely  divided  platinum,  nickel,  copper, 
lead,  antimony,  and  cadmium.  It  is  unaffected  by  contact  with 
silver,  mercury,  tin,  bismuth,  molybdenum,  zinc,  or  aluminium. 
Contraction  in  volume  occurs  when  this  hydrogen  is  produced  by 
the  electrical  discharge  at  3  mm.  pressure.  This  is  particularly 
marked  at  the  temperature  of  liquid  ammonia  and  solid  carbon 
dioxide.  Triatomic  hydrogen  is  condensed  to  the  liquid  form  by 
exposure  to  the  temperature  of  liquid  oxygen.  The  spectrum  of 
hydrogen  at  the  temperature  of  liquid  oxygen  shows  a  pro¬ 
gressive  intensification  of  the  secondary  line  spectrum  at  the 
expense  of  the  primary  series  spectrum,  which  is  probably  due  to 
the  gradual  formation  of  the  triatomic  form.  The  present  work 
is  held  to  confirm  the  mechanism  of  the  formation  previously 
advanced,  and  also  it  shows  that  the  new  gas  is  probably  H3  and 
not  iso- H2,  an  atomic  species  proposed  by  Harkins  as  a  constituent 
of  heavier  atoms  (cf.  Harkins,  A.,  1920,  ii,  479,  745).  J.  F.  S. 

Constitution  of  Haloids.  Wilhelm  Biltz  (Z.  physikal. 
Ckem.,  1922,  100,  52 — 67). — A  theoretical  paper  in  which  the 
author  discusses  the  constitution  of  the  haloids  from  considerations 
of  the  melting  point,  temperature  of  decomposition,  and  electro¬ 
lytic  conductivity  of  the  molten  compounds.  In  the  case  of  the 
platinum,  iridium,  and  vanadium  compounds,  it  is  shown  that 
the  heat  of  formation  of  the  highest  chloride  is  much  less  than 
that  of  the  remaining  lower  chlorides;  he  therefore  considers  that 
the  higher  chlorides  are  to  be  considered  as  co-ordination  com¬ 
plexes  of  the  same  type  as  the  ammines.  In  the  case  of  the  melting 
points  of  the  chlorides,  it  is  shown  that  the  lower  chlorides  have 
much  lower  values  than  the  higher  chlorides,  and  in  the  same  way 
the  lower  chlorides  have  a  much  smaller  conductivity  in  the  molten 
condition  than  the  higher  chlorides.  All  haloids  melting  between 
960°  and  450°  are  good  conductors,  those  melting  between  450° 
and  200°  are  partly  good  conductors,  partly  poor  conductors,  and 
some  do  not  conduct  at  all,  and  those  melting  below  200°,  with 
the  exception  of  the  gallium  compounds,  do  not  conduct  at  all. 
The  lower  chlorides  are  therefore  regarded  as  true  salts,  whilst  the 
higher  compounds  are  regarded  as  complexes.  A  comparison  of 
the  electro -valency  towards  chloride  with  the  atomic  number 
indicates  periodicity  as  shown  by  a  curve  made  by  plotting  the 
two  values.  J.  F.  S. 

Significance  of  the  Density  of  Hydrogen  Bromide  with 
Reference  to  the  Atomic  Weight  of  Bromine.  Gregory 
Paul  Baxter  (J.  Amer.  Chem.  Soc.,  1922,  44,  595 — 601 ;  cf. 
Guye,  A.,  1919,  ii,  333). — A  discussion  on  the  determination  of 
atomic  weight  from  gas  densities,  particularly  in  the  case  of  the 
atomic  weight  of  bromine  from  the  gas  density  of  hydrogen  bromide. 
The  pitfalls  of  such  determinations  are  carefully  described.  It  is 
pointed  out  that  no  method  of  extrapolation  can  be  satisfactory 
or  convincing  where,  as  in  the  case  of  hydrogen  bromide,  the 
accuracy  of  the  numerical  data  diminishes  as  the  region  to  be 
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extrapolated  approaches.  The  conclusion  cannot  be  avoided  that 
whilst  in  the  case  of  hydrogen  bromide  the  gas  density  method  of 
determining  molecular  weights  may  be  regarded  as  an  interesting 
and  satisfactory  corroboration  of  gravimetric  evidence,  its  value 
ceases  at  that  point.  To  use  such  as  a  criterion  on  which  to  judge 
the  best  gravimetric  evidence  cannot  be  justified  on  scientific 
grounds.  On  the  other  hand,  from  the  point  of  view  of  the  general 
application  of  Avogadro’s  hypothesis  to  gases  at  low  pressures, 
the  results  of  the  very  careful  density  determinations,  published 
from  Guye’s  laboratory,  are  particularly  significant  and  convincing. 

J.  F.  S. 

Adsorption  of  Iodine  by  Silver  Iodide.  Frank  E,  E.  Ger- 
mann  and  Ralph  N.  Traxler  ( J .  Amer.  Chem.  Soc.,  1922,  44, 
460 — 464). — Carey  Lea’s  experiments  indicate  that  iodine  is  strongly 
adsorbed  from  solution  by  silver  iodide  (A.,  1888,  1).  This  point 
has  been  investigated;  dry  thoroughly  washed  silver  iodide  pre¬ 
cipitated  from  A- solutions  of  silver  nitrate  by  potassium  iodide 
was  added  to  aqueous  and  alcoholic  solutions  of  iodine,  but  there 
was  no  appreciable  adsorption.  In  the  same  way,  moist  silver 
iodide  precipitated  from  A-  and  O'lA-solutions  of  silver  nitrate 
gave  negative  results.  Decolorisation  of  the  iodine  solution  was 
obtained  with  unwashed  silver  iodide  both  from  A-  and  0‘lA-solu- 
tions,  using  an  excess  of  silver  nitrate.  The  decolorisation  was 
due  to  a  chemical  reaction  between  the  iodine  in  solution  and  the 
silver  nitrate  occluded  in  the  silver  iodide  and  adsorbed  on  its 
surface.  Unwashed  silver  iodide  precipitated  from  dilute  solutions 
of  silver  nitrate  and  potassium  iodide  decolorised  the  iodine  solu¬ 
tions  most  easily,  due  to  the  greater  adsorption  of  silver  nitrate 
by  the  silver  iodide  and  the  larger  quantity  of  solution  held  because 
of  the  increased  porosity.  A  sherry-red  solution  of  iodine  in 
alcohol  contains  about  0*008  millimol.  per  c.c.  From  the  above, 
it  is  concluded  that  there  is  no  adsorption  of  iodine  from  solution 
by  silver  iodide  above  a  maximum  limit  of  0*02  millimol.  per  gram 
of  silver  iodide.  Hence  if  Carey  Lea  worked  with  25  c.c.  of  sherry- 
red  solution  of  iodine,  he  must  have  added  more  than  10  grams  of 
silver  iodide  to  obtain  complete  decolorisation.  J.  F.  S. 

Vapour  Pressure  of  Selenium  Oxychloride.  Victor  Lenher, 
G.  B.  L.  Smith,  and  G.  G.  Town  (J.  Physical  Chem.,  1922,  26, 
156 — 160). — The  vapour  pressure  of  selenium  oxychloride  has  been 
determined  at  temperatures  from  84*3°  to  117*2°  by  means  of  a 
modified  Ramsay  and  Young  apparatus  and  from  123'5°  to  177  2° 
by  the  distillation  method.  The  results  are  recorded  for  every 
degree  over  the  whole  range  of  temperature.  The  vapour  pressure 
is  expressed  by  the  formula  log  P~ 5*8503+0*000219T— 830*9/(T— 
178),  where  P  is  the  pressure  in  millimetres  of  mercury  and  T  the 
temperature  in  absolute  degrees.  Selenium  has  no  influence  on 
the  vapour  pressure  between  90°  and  120°,  selenium  monochloride 
has  no  influence  on  the  vapour  pressure  between  91°  and  135°, 
neither  does  selenium  tetrachloride  up  to  its  saturation  point 
show  any  effect  between  89°  and  130°.  Selenium  oxychloride, 
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when  distilled  under  reduced  pressures,  has  a  light  straw  colour, 
m.  p.  10*8°,  b.  p.  177*2°/744  mm. ;  when  distilled  under  atmo¬ 
spheric  pressure,  it  decomposes  slightly  and  becomes  reddish- 
brown  ;  this  decomposition  reverses  to  some  extent  on  cooling. 
There  is  a  small  amount  of  dissociation  between  265°  and  290°, 
since  the  mean  value  of  the  molecular  weight  over  this  range  of 
temperature  is  15T4.  The  following  minor  decompositions  occur 
at  or  near  the  boiling  point  under  atmospheric  pressure. 
2SeOCl2  ^  Se02+SeCl4;  2SeCl4  ^  Se0Cl2+3Cl2 ;  2Se2Cl2  ^ 
SeCl4+3Se ;  and  4SeOCl2  ^  Se2Cl2+2Se02+3Cl2.  J.  F.  S. 

Nitrosylselenic  Acid.  Julius  Meyer  and  Walter  Wagner 
( Ber .,  1922, 55,  [B],  690 — 692). — Nitrosylselenic  acid ,  N0'0’Se02*0H, 
a  colourless,  crystalline,  snow-like  mass,  is  obtained  by  the  action 
of  liquid  nitrogen  trioxide  on  ice-cold,  anhydrous  selenic  acid,  a 
large  excess  of  the  former  being  used  initially  and  the  greater  part 
being  subsequently  allowed  to  evaporate.  It  has  m.  p.  80° 
(decomp.).  It  is  somewhat  unstable  even  at  the  atmospheric 
temperature,  and  is  immediately  decomposed  by  water.  H.  W. 

Cathodic  Reduction  of  Elementary  Nitrogen.  Fr.  Fighter 
and  Richard  Suter  ( Helv .  Chim.  Acta,  1922,  5,  246 — 255). — 
Tschirch’s  view  that  absorption  of  atmospheric  nitrogen  by 
leguminous  plants  is  due  to  electronic  action  receives  support 
from  the  work  of  Hiedemann  (A.,  1921,  ii,  694).  Since,  further, 
biochemical  oxidation  can  be  reproduced  electrochemically  by  use 
of  high  potential  differences  (Fichter,  this  vol.,  ii,  23),  the  attempt 
has  been  made  to  reduce  nitrogen  to  ammonia  by  similar  means. 
Rayleigh’s  contradiction  (T.,  1897,  71,  181)  of  Davy’s  original 
positive  result  can  be  disregarded,  since  he  employed  platinum 
electrodes  and  a  high  current  density  instead  of  gold  electrodes 
and  a  low  density.  Experiments  are  now  described  in  which, 
after  making  full  allowance  for  the  effects  of  impurities  by  blank 
experiments,  on  an  average  0*3  mg.  of  ammonia  per  160  amp. 
min.  was  consistently  obtained  from  nitrogen  under  200  atm. 
pressure  by  the  use  of  platinum  electrodes  of  large  surface,  freshly 
and  thickly  platinised,  the  electrolyte  being  1%  sulphuric  acid 
(cf .  Fischer  and  Priess,  A.,  1913,  ii,  285 ;  Tiede  and  Schleede, 
A.,  1921,  ii,  328).  The  cathode  surface  quickly  loses  its  efficiency, 
and  has  to  be  renewed.  Its  activity  cannot  be  restored  by  oxida¬ 
tion  (Willstatter  and  Waldschmidt-Leitz,  A.,  1921,  ii,  185).  No 
definite  evidence  of  ammonia  formation  could  be  obtained  when  a 
mercury  cathode  was  employed.  J.  K. 

Formation  and  Decomposition  of  the  Higher  Nitrogen 
Oxides.  Max  Bodenstein,  Friedrich  Boes,  (Frl.)  Lindner, 
and  Ramstetter  (Z.  physikal.  Chem .,  1922,  100,  68 — 123). — The 
equilibria  N204^i  2N02  and  2N02  2N0+02  have  been  investi¬ 

gated  over  the  temperature  range  281  *7  to  403*8°  Abs.,  and  498*9° 
to  825*3°  Abs.,  respectively.  The  velocity  of  the  reaction  2N0+02= 
2N02  has  been  determined  at  a  series  of  temperatures.  It  is  shown 
that  the  equilibrium  2N02  N204  is  represented  by  the  formula 
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log  pWi>N,0l-log  V=— 2692/T+175  log  T+000483T-7144 x 
10"6T2+3‘062.  This  equation  embodies  the  measurements  of 
Wourtzel  (A.,  1920,  ii,  108)  between  0°  and  84°,  and  the  corrections 
made  by  the  authors  on  measurements  of  the  rate  of  oxidation  of 
nitric  oxide.  The  dissociation  2N02  ^  2N0+02  is  to  be  repre¬ 
sented  by  the  equation  log  p\0  .  ^=—5749/5+1*75 

log  T~ 0*00050T+2*839.  Both  constants  are  true  for  values  of 
j)  measured  in  atmospheres.  The  experimental  measurements  in 
both  the  above  cases  were  effected  by  introducing  suitable  quantities 
of  pure  nitrogen  tetroxide  into  a  quartz  flask  and  measuring  the 
pressure  with  a  quartz  glass  manometer  at  different  temperatures. 
The  older  measurements  on  the  velocity  of  combination  of  oxygen 
with  nitric  oxide  at  lower  temperatures  (0 — 90°)  and  low  pressures 
were  extended  to  higher  temperatures  (140 — 390°),  at  which  the 
reverse  reaction  is  considerable.  The  measurements  were  made, 
as  before,  by  observing  pressure  changes  as  indicated  by  a  bromo- 
naphthalene  manometer.  The  reaction  takes  place,  as  expected, 
according  to  the  equation  dx/dt=kC02 .  C^^o—k'C2^^  The  velocity 
increases  with  increasing  temperature,  but  more  slowly  the  higher 
the  temperature,  until  eventually  it  is  practically  independent  of 
the  temperature.  According  to  the  present  observations,  the 
decomposition  of  nitrogen  dioxide  must  also  be  measurable,  and 
measurements  were  made  at  temperatures  of  319 — 383°  and  the 
velocity  shown  to  be  given  by  dxjdt—k' C^02~kC\0  .C02.  The 
value  of  k'  increases  with  temperature  1*5  times  for  an  increase 
of  10°;  kjk'  gave  a  good  agreement  with  the  value  of  K  deduced 
from  the  measurements.  The  theory  of  gas  reactions  of  the  third 
order  is  considered,  and  it  is  shown  that  simultaneous  collisions 
between  three  molecules  are  not  too  few  to  give  true  trimolecular 
reactions,  as  is  stated  by  Trautz  (A.,  1916,  ii,  422).  In  the  present 
work  at  0°,  where  the  greatest  velocity  is  observed,  it  is  shown 
that  one  hundred  thousand  times  as  many  such  collisions  occur 
as  lead  to  reaction,  and  that,  from  the  variation  of  the  interval 
between  collisions  of  two  molecules  with  the  temperature  and  the 
probability  of  triple  collisions,  the  unusual  dependence  of  this 
reaction  on  the  temperature  may  be  deduced.  J.  F.  S. 

Purification  of  Phosphoric  Oxide.  George  Ingle  Finch 
and  Raymond  Harold  Kelsall  Peto  (T.,  1922, 121,  692 — 693). 

The  Behaviour  of  Amorphous  Carbon  and  Sulphur  when 
Heated  :  Sulphides  of  Carbon.  J.  P.  Wibaut  ( Rec .  trav.  chim ., 
1922,  41,  153—171;  cf.  A.,  1919,  ii,  190;  also  Mixter,  A.,  1893, 
ii,  571). — The  sulphur  which  is  retained  by  carbon  after  a  mixture 
of  the  two  elements  has  been  heated  has  now  been  further  investi¬ 
gated  and  the  author  considers  that  it  is  chemically  combined, 
although  no  definite  compound  has  been  isolated.  The  product 
is  probably  a  mixture  of  carbon  with  a  sulphide  of  carbon  which 
is  practically  non-volatile  at  1000°,  although  the  quantity  of 
sulphur  retained  depends  on  the  nature  of  the  carbon  and  on  the 
extent  of  its  surface  (cf.  Langmuir,  A.,  1915,  ii,  467).  It  is  pointed 
out  that  these  results  are  analogous  to  those  obtained  by  Lowry 
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and  Hulett  (A.,  1920,  ii,  536)  and  by  Rhead  and  Wheeler  (T., 
1912,  101,  831,  and  1913,  103,  461)  in  the  case  of  carbon  and 
oxygen.  It  is  suggested  that  the  sulphur  present  in  coal  as  iron 
pyrites  is  fixed  by  the  carbon  in  the  process  of  coking.  H.  J.  E. 

Processes  in  Gas  Generators  and  Blast  Furnaces.  H.  von 

Juptner  (Z.  phijsilcal  Che?n .,  1922,  100,  231 — 237). — A  theoretical 
paper  in  which  relationships  between  carbon  monoxide  and  carbon 
dioxide  in  gas  generators  and  blast  furnaces  is  discussed.  It  is 
shown  that  the  direct  reduction  of  iron  oxide  by  carbon  in  the 
blast  furnace  is  advantageous,  for  it  involves  a  reduction  in  the 
amount  of  fuel  used,  but  the  process  is  slow.  In  the  electric  blast 
furnace,  better  results  are  obtained  with  porous  wood  charcoal 
than  with  the  denser  coke,  and  also  the  liquid  condition  of  the 
ore  accelerates  the  process.  J.  E.  S. 

The  State  of  Carbonic  Acid  in  Aqueous  Solution.  A. 

Thiel  ( Z .  anorg .  Ckem .,  1922,  121,  211 — 214). — A  theoretical 
paper.  Wilke  (this  vol.,  ii,  52)  assumed  that  the  increase  in  the 
strength  of  carbonic  acid  caused  by  the  addition  of  neutral  salts 
is  due  to  the  formation  of  orthocarbonic  acid.  This  is  shown  to 
be  incorrect.  No  other  explanation  is  offered.  W.  T. 

Solubility  of  Potassium  Permanganate  in  Solutions  of 
Potassium  Sulphate  and  Sodium  Sulphate.  H.  M.  Trimble 
(J.  Amer.  Chem .  Soc.,  1922,  44,  451 — 460). — The  solubility  of 
potassium  permanganate  in  solutions  of  sodium  sulphate  and 
potassium  sulphate  of  concentrations  varying  between  0  and 
10*75%  and  0  and  2T80%,  respectively,  have  been  determined 
at  25°.  The  densities  of  the  mixed  solutions  and  of  solutions 
of  the  single  salts  have  also  been  determined  for  a  series  of  con¬ 
centrations.  It  is  shown  that  the  solubility  of  potassium  perman¬ 
ganate  in  solutions  of  potassium  sulphate  decreases  with  increasing 
concentration  of  the  sulphate.  In  solutions  of  sodium  sulphate 
the  solubility  increases  to  a  maximum  with  increasing  concen¬ 
tration  of  sodium  sulphate.  The  maximum  solubility  lies  at  about 
6%  of  sodium  sulphate,  after  vdiich  there  is  a  slow  decrease  in 
solubility  to  a  minimum  in  solutions  which  contain  the  maximum 
amount  of  sodium  sulphate  soluble  in  the  presence  of  permanganate 
crystals.  For  the  lower  concentrations  of  each  sulphate,  potassium 
sulphate  acts  powerfully  to  decrease  the  solubility  of  potassium 
permanganate  in  solutions  of  sodium  sulphate,  whilst  sodium  sulphate 
increases  its  solubility  in  solutions  of  potassium  sulphate  to  a  much 
smaller  degree.  J.  F.  S. 

Thermal  Decomposition  of  Potassium  Permanganate. 

E.  Moles  and  M.  Crespi  (Z.  physikal.  Chem.,  1922,  100,  337 — 
345). — The  thermal  decomposition  of  potassium  permanganate 
has  been  investigated  at  temperatures  up  to  542°.  It  is  showm 
that  pure  dry  potassium  permanganate  shows  the  first  signs  of 
decomposition  at  200°.  The  pressures  observed  when  perman¬ 
ganate  is  heated  at  lower  temperatures  than  this  are  due  to  the 
presence  of  carbonates  and  substances  containing  water.  The 
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decomposition  is  complete  at  240°,  and  the  oxygen  pressure  of 
the  residue  up  to  485°  corresponds  with  that  of  pure  manganese 
dioxide.  From  485°  upwards  the  two  dissociation  curves  diverge 
from  one  another,  and  this  divergence  indicates  the  formation  of 
the  complex  assumed  by  Askenasy  and  Solberg  (A.,  1912,  ii,  1167). 
The  absorption  equilibrium  does  not  coincide  with  the  liberation 
equilibrium,  a  behaviour  which  is  also  observed  with  manganese 
dioxide.  From  the  dissociation  values  of  potassium  permanganate, 
the  heat  of  dissociation  has  been  calculated  and  the  value  60,000  cal. 
obtained.  The  absence  of  potassium  hydroxide  in  the  residue  after 
heating  has  been  established  from  conductivity  measurements,  and 
it  is  therefore  proved  that  potassium  oxide  is  not  one  of  the  decom¬ 
position  products  of  potassium  permanganate  as  indicated  by 
Rudorf  (A.,  1901,  ii,  388)  in  the  equation  10KMnO4=3K2MnO4+ 
7Mn02+2K20+602 ;  consequently  it  is  assumed  that  manganite 
must  be  formed  according  to  the  equation  10KMn04=2K2Mn04+ 
3K2Mn03+5Mn02+602.  J.  F.  S. 

Electrolytic  Production  of  Sodium  Perborate.  Peder 
Chr.  Alsgaard  (J.  Physical  Chem .,  1922,  26,  137 — 155). — A  long 
account  of  experimental  work  on  the  electrolytic  preparation  of 
sodium  perborate  is  given  (Tidskr.  hem.  Farm.  Terap.  Kristiania , 
1916,  Nos.  17,  18),  which  is  followed  by  an  account  of  the  author’s 
own  experiments.  It  is  shown  that  by  electrolysing  a  solution 
containing  45  grams  of  borax,  130  grams  of  sodium  carbonate, 
45  grams  of  sodium  hydrogen  carbonate,  2  grams  of  potassium 
dichromate,  and  2  grams  of  sodium  silicate  per  litre  at  10°  between 
a  suitably  shaped  copper  pipe  as  cathode  and  a  platinum  anode  by 
means  of  a  current  of  6  amperes  at  7 — 8  volts  a  yield  of  1P55  grams 
of  sodium  perborate  per  litre  may  be  obtained.  This  corresponds 
with  a  40%  current  efficiency.  [Cf.  J .  Soc.  Chem.  Ind .,  1922,  326a.] 

J.  F.  S. 

The  Preparation  of  Sodium  Hydrogen  Carbonate.  E. 

Toporescu  (Compt.  rend.,  1922,  174,  870 — 873). — A  study  of  the 
equilibrium  of  the  four  salts,  sodium  chloride,  sodium  hydrogen 
carbonate,  ammonium  chloride,  and  ammonium  hydrogen  carbonate, 
with  their  saturated  solutions  at  15°,  together  with  measurements 
on  certain  mixtures  of  two  or  three  of  them  together.  From  the 
results,  a  solubility  diagram  has  been  constructed  by  Le  Chatelier’s 
method  (cf.  A.,  1921,  ii,  248).  From  this  diagram  it  is  possible  to 
calculate  the  amount  of  the  different  salts  which  will  crystallise 
when  a  solution  of  known  initial  composition  is  progressively 
evaporated.  W.  G. 

The  Manufacture  of  Sodium  Carbonate  by  the  Ammonia 
Process.  H.  Le  Chatelier  [Compt.  rend.,  1922,  174,  836 — 
841). — Using  the  results  of  Toporescu  (cf.  preceding  abstract), 
diagrams  are  constructed  by  means  of  which  it  is  possible  to  calculate 
the  theoretical  yields  in  the  ammonia-soda  process,  under  different 
conditions,  and  starting  with  mixtures  of  any  initial  composition. 

The  theoretical  maximum  yield  may  be  considerably  reduced  by 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ii.  376 

very  slight  changes  in  the  initial  composition.  These  results, 
obtained  by  studying  the  concentration  of  solutions  initially  very 
dilute,  are  applied  to  manufacturing  conditions  in  which  salts  are 
added  to  a  fixed  amount  of  water,  which  is  kept  constant  through¬ 
out  the  separation  of  the  sodium  hydrogen  carbonate.  It  is  possible 
to  calculate  the  amount  of  water,  on  the  one  hand,  or  salt,  on  the 
other,  which  it  may  be  necessary,  under  the  manufacturing  con¬ 
ditions,  to  add  in  order  to  get  the  maximum  yield  of  pure  sodium 
hydrogen  carbonate.  W.  G. 

Density  of  Aqueous  Solutions  of  Ammonium  Perchlorate. 

A.  Mazztjcchelli  and  S.  Anselmi  ( Gazzetta ,  1922,  52,  i,  147 — - 
152). — The  densities  of  aqueous  ammonium  perchlorate  solutions 
of  p%  concentration  or  ^-normality  are  given  by  the  equa¬ 
tions,  d15=0*99913+4*6826 . 10~3  .  p+1‘425 . 10"5 .  p2+2T0~7  .p3; 
d95=0,99907 +4*7898 . 10~3  .p+1'920 . 10~5  .p2+l*33  .  10~8  .p3,  and 
^i5~0*99913  +  5'632  .  1(T2  .  ^-5*24 . 10“4  .  n2-5'2  .  10~5  .  nz.  The 
results  show  that  ammonium  perchlorate  dissolves  in  water  with 
increase  of  volume  at  25°  and  with  decrease  of  volume  at  15°,  and 
thus  support  de  Boisbaudran’s  view  (cf.  Roozeboom,  4  4  Heterogene 
Gleichgewichte,”  II,  i,  402)  that  no  fundamental  distinction  can  be 
drawn  between  salts  dissolving  with  contraction  and  those  dissolving 
with  expansion  of  volume.  T.  H.  P. 

The  Decomposition  of  Ammonium  Nitrate  by  Heat. 

Horace  Leonard  Saunders  (T.,  1922,  121,  698 — 711). 

The  Ammonium  Carbonate-Carbamate  Equilibrium. 

Rudolf  Wegscheider  (Z.  anorg.  CJiem .,  1921,  121,  110 — 112). — 
A  theoretical  paper  in  which  the  author  makes  an  attempt  to 
explain  the  divergences  of  the  views  of  Faurholt  (this  vol.,  ii,  272) 
and  the  author  (A.,  1916,  ii,  617)  in  connexion  with  the  equilibrium 
in  a  solution  of  ammonium  carbamate.  It  is  shown  that  the 
equilibrium  in  such  solutions  cannot  be  regarded  as  definitely 
settled  until  some  hypothesis  is  put  forward  which  will  explain  the 
older  results  and  those  of  Faurholt,  or  until  it  is  shown  that  the 
results  of  Fenton  and  of  Burrows  and  Lewis,  despite  their  agreement, 
are  erroneous.  J.  F.  S. 

Purity  of  Atomic  Weight  Silver.  I.  Gases  in  Pure  Silver 
and  Iodine.  Gregory  Paul  Baxter  and  Leon  Woodman 
Parsons  (J.  Amer.  Chem.  Soc.,  1922,  44,  577 — 591). — The  amount 
of  gases  contained  in  silver  and  iodine  which  has  been  purified  for 
atomic  weight  work  has  been  determined.  It  is  shown  that  iodine 
sublimed  in  air  yields  small  quantities  of  gases  when  resublimed 
in  a  vacuum.  The  proportions  varied  from  0*0005%  in  the  case 
of  crude  iodine  to  0*00015%  in  the  case  of  the  purest  material. 
These  proportions  are  far  smaller  than  those  found  by  Guye  and 
Germann  (A.,  1914,  ii,  727).  Crude  silver,  when  converted  into 
iodide  in  a  vacuum,  was  found  to  yield  0*006%  of  gas,  whilst  the 
purest  material  when  treated  in  the  same  way  yielded  only  0*00063%. 
In  this  case  also,  the  proportion  of  gas  found  in  the  pure  metal 
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is  only  one-seventh  that  found  by  Guye  and  Germann.  The  fore¬ 
going  figures  are  based  on  the  assumption  that  the  iodine  and  the 
silver  are  responsible  for  all  the  gas  evolved,  and  that  the  gas  is 
as  heavy  as  air.  It  has  been  shown  to  be  likely  that  a  portion  of 
the  gas  obtained  was  either  liberated  from  the  walls  of  the  apparatus 
or  diffused  through  the  reaction  tube.  Furthermore,  in  the  case 
of  silver,  at  least,  a  large  portion  of  the  gas  was  found  to  be  hydrogen. 
There  is  therefore  good  reason  to  believe  that  the  real  percentages 
are  smaller  than  those  given  above.  When  the  maximum  correc¬ 
tions  are  aj)plied,  the  atomic  weights  of  silver  and  of  elements 
referred  to  silver  are  affected  in  the  most  unfavourable  cases  by 
only  0*002  unit.  J*  F.  S. 


Purity  of  Atomic  Weight  Silver.  II.  Solid  Impurities. 

Gregory  Paul  Baxter  (J.  Amer.  Ghent .  Soc 1922,  44,  591 — - 
594;  cf.  preceding  abstract). — Atomic  weight  silver  when  examined 
spectroscopically  shows  the  presence  of  only  calcium  as  impurity, 
and  this  in  an  amount  not  greater  than  0-00004%.  It  is  therefore 
concluded  that  in  the  present  state  of  the  most  accurate  chemical 
analysis  the  purity  of  atomic  weight  silver  is  fully  adequate. 

J.  F.  S. 


The  Absorption  of  Nitrogen  by  Calcium  and  its  Alloys. 

Otto  Ruff  and  Hellmuth  Hartmann  ( Z .  anorg.  Chem.,  1922, 
121,  167 — 177). — Methods  of  preparing  calcium  alloys  are  given. 
The  rate  at  which  alloys  rich  in  calcium  absorb  nitrogen  depends 
on  volume  relationship,  temperature,  potential  of  the  added  metal, 
and  the  calcium  nitride  content  of  the  alloy.  The  contraction 
of  calcium  in  the  formation  of  calcium  nitride  keeps  the  exposed 
surface  porous,  but  pure  calcium  is  almost  passive  towards  nitrogen. 
Metals  more  strongly  positive  than  calcium  accelerate  the  adsorp¬ 
tion  (K,  Ba),  of  the  others,  some  have  no  effect  (Mg,  Pb,  Sn),  others 
retard  it  (As,  Sb),  and  some  inhibit  it  (Bi,  Cu,  Zn).  The  addition 
of  mbre  positive  metals  has  a  loosening  effect  on  the  valency 
electrons  of  calcium.  Calcium  nitride  acts  as  a  catalytic  agent 
in  all  cases.  With  calcium  alloys  containing  5%  of  the  nitride, 
pure  argon  can  be  obtained  from  atmospheric  nitrogen  in  a  few 
minutes  even  at  a  temperature  below  320°.  W.  T. 

Zinc  Borate.  T.  C.  N.  Broeksmit  ( Pharm .  Weekblad ,  1922, 
59,  265 — 268). — The  admixture  of  solutions  containing  equivalent 
weights  of  zinc  sulphate  and  borax  causes  the  precipitation  of  a 
gelatinous  mass,  which  is  very  difficult  to  filter  and  wash.  When 
dry,  it  contains  boric  acid,  even  after  prolonged  washing,  but  zinc 
oxide  is  also  present.  The  precipitate  is  soluble  in  boric  acid 
solution  if  it  is  kept  moist,  but  becomes  insoluble  when  dried. 

S.  I.  L. 

Thallous  Nitrite  in  certain  Complex  and  Double  Nitrites. 

V.  Cuttica  and  A.  Paciello  ( Gazzetta ,  1922,  52,  i,  141 — 147). — 
Although  thallium  closely  resembles  in  physical  properties  the 
heavy  metals,  thallous  nitrite  exhibits  a  chemical  and  physico¬ 
chemical  behaviour  quite  different  from  that  shown  by  the  nitrites 
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of  these  metals.  In  aqueous  solution,  thallous  nitrite,  like  the 
alkali  nitrites,  is  highly  dissociated,  and  the  salt  shows  no  tendency 
to  form  either  complex  or  double  nitrites.  In  the  compounds 
described  below,  this  nitrite  enters  with  the  character  of  the  alkali 
nitrites. 

Cupric  thallous  nitrite  [ thallous  cuprinitrite ],  Tl3[Cu(N02)5],  forms 
opaque,  black,  rounded  crystals,  yields  pale  green,  aqueous  solutions, 
and  is  decomposed  by  dilute  acid,  with  formation  of  a  blue  solution 
and  liberation  of  nitrous  acid.  At  the  ordinary  temperature,  both 
the  solid  salt  and  its  aqueous  solutions  are  stable. 

In  order  to  trace  the  displacement  of  the  equilibria  produced 
in  solution  of  cupri-nitrous  complexes  by  variation  of  the  relative 
concentrations  of  the  components,  conductivity  measurements 
have  been  made  on  solutions  containing  cupric  chloride  and  barium 
nitrite  in  different  proportions.  The  conductivity -composition 
curve  shows  two  inflexions,  due  to  the  appearance  of  two  complexes 
corresponding  with  the  ions  [Cu(N02)]  and  [Cu(N02)2]. 

Thallous  nickelonitrite,  Tl4[Ni(N02)6],  forms  stable,  flesh-red 
crystals  and  yields  stable,  green,  aqueous  solutions. 

Barium  thallous  nitrite ,  TlN02,2Ba(N02)2,  forms  golden-yellow, 
prismatic  crystals  and  is  stable  in  the  air  and  very  readily  soluble 
in  water. 

Lead  thallous  nitrite ,  Pb(N02)2,2TlN02,H20,  forms  orange -yellow 
crystals  and  in  aqueous  solution,  especially  when  heated,  undergoes 
partial  hydrolysis  with  separation  of  lead  hydroxide.  T.  H.  P. 


Thallium  Bismutho-,  Stibio-,  and  Arseno-thiosulphates. 

G.  Canneri  ( Gazzetta ,  1922,  52,  i,  37 — 41 ;  cf.  Carnot,  A.,  1877, 
i,  50;  Hauser,  A.,  1903,  ii,  487;  Szilagyi,  A.,  1921,  ii,  199,  207).— 
Thallous  bismutho -thiosulphate,  Tl3Bi(S203)3,  prepared  either  from 
the  double  compound,  Tl2S203,2Na2S203,8H20  (cf.  Vortmann  and 
Padberg,  A.,  1890,  12),  and  bismuth  chloride  or  from  potassium 
bismutho-thiosulphate  and  a  thallous  salt,  forms  a  sparingly 
soluble,  microcrystalline,  yellow  powder.  It  is  moderately  stable 
in  neutral  solution  at  a  low  temperature,  but  decomposes  with 
formation  of  sulphur  dioxide  and  bismuth  sulphide  when  gently 
heated,  the  decomposition  being  retarded  by  alcohol  and  accelerated 
by  a  trace  of  acid.  The  salt  is  soluble  in  excess  of  potassium  bis¬ 
mutho-thiosulphate  solution,  yielding  a  clear  liquid,  with  which 
alcohol  forms  a  microcrystalhne,  orange-yellow  precipitate  con¬ 
taining -both  thallium  and  potassium. 

Thallous  stibio-thiosulphate,  Tl3Sb(S203)3,  similarly  prepared, 
forms  a  white,  microcrystalline  powder,  and  is  stable  in  a  dry 
atmosphere,  but  in  presence  of  moisture  rapidly  reddens,  owing 
to  formation  of  antimony  oxysulphide  :  2Tl3Sb(S203)3  ^  SbOS2+ 


4S02+3T12S203. 

Thallous  arseno-thiosulphate ,  Tl3As(S203)3,  similarly  obtained, 
forms  a  white  powder  and  decomposes  more  readily  than 
the  preceding  compounds,  in  accordance  with  the  equations  : 
2Tl3As(S203)3=As2S3+3Tl2S306,  T12S306+2H20=T12S+2H2S04, 

and  T12S+H2S04=T12S04+H2S.  T.  H.  P. 
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Density  and  Molecular  Volume  of  the  Oxides  of  Lanthanum, 
Praseodymium,  Neodymium,  Samarium,  and  Europium. 

Wilhelm  Prandtl  (Ber.}  1922,  55,  [5],  692 — 694). — The  densities 
of  the  earth  oxides  depend  greatly  on  their  method  of  preparation 
and  on  the  temperature  to  which  they  have  been  subjected.  The 
nitrates  when  ignited  give  very  voluminous,  porous  oxides  which 
cannot  be  freed  from  adsorbed  gases  and  consequently  have  low 
densities.  The  oxides  obtained  from  sulphates  are  only  deprived 
of  the  last  traces  of  sulphur  trioxide  with  great  difficulty.  Com¬ 
pact  oxides  are  most  conveniently  prepared  from  the  oxalates; 
the  present  series  is  therefore  obtained  by  ignition  of  the  latter 
in  an  electrically  heated  furnace  at  about  900°  until  constant  in 
weight.  Praseodymium  sesquioxide  is  prepared  by  the  reduction 
of  the  black  oxide,  Pr407,  by  hydrogen  at  900°.  The  following 
data  are  recorded  : 


Oxide. 

Colour. 

d\K 

Molecular 

volume. 

La20  3 

Pure  white 

6-51 

50-08 

Pr203 

Greenish  -yellow 

6-87 

48-01 

Nd203 

Reddish-bluish-grey 

7-24 

46-49 

Sm203 

White  with  yellow  tinge 

7-43 

46-95 

Eu2Os 

Almost  white  with  reddish-yellow  tinge 

7-42 

47-44 

G4203 

Colourless 

7-407 

48-95 

Pr407 

Black 

6-71 

Eu203 

(from  the  nitrate) 

6-55 

H.  W. 

Corrosion  of  certain  Aluminium 

Alloys. 

L.  Holla 

( Gazzetta ,  1922,  52,  i,  79 — 87). — The  author  applies  Desch’s  method 
of  investigating  corrosion,  in  which  the  metal  is  made  the  positive 
pole  in  the  electrolysis  of  sodium  chloride  solution  (A.,  1911,  ii, 
381)  to  various  aluminium-zinc  and  aluminium-magnesium  alloys, 
which  were  prepared  in  a  current  of  hydrogen  in  the  electric 
furnace. 

[With  Mario  Frassineti.] — The  results  obtained  with  the 
aluminium-zinc  alloys  show  that  solid  solutions  of  zinc  in  aluminium 
undergo  corrosion  in  such  a  way  that  neither  of  the  two  components 
exerts  a  true  protecting  action  on  the  other.  This  result  indicates 
that,  although  the  solution  pressure  of  the  aluminium  is  greater 
than  that  of  the  zinc,  the  phenomenon  is  not  electrochemical,  but 
purely  chemical  in  character.  Corrosion  effected  by  means  of 
electrolytic  chlorine  does  not  modify  substantially  the  ratio  between 
the  weights  of  the  disintegrated  metals  remaining  adherent  and 
those  dissolved  or  precipitated  when  the  alloys  are  treated  with 
either  sea-water  or  sodium  chloride  solution.  The  results  obtained 
are  fully  confirmed  by  micrographic  investigation  of  the  corroded 
alloys. 

[With  Mario  Bijlli.] — Two  magnesium-aluminium  alloys  con¬ 
taining  (1)  5-68%  Mg  and  93*3%  A1  and  (2)  6*9%  Mg  and  92T8% 
Al,  with  small  proportions  of  iron,  silica,  and  carbon,  were  examined, 
the  latter  undergoing  the  more  rapid  corrosion.  In  either  case,  a 
voluminous  precipitate,  mostly  aluminium  hydroxide,  was  formed, 
and  the  proportion  of  magnesium  removed  was  greater  than  that 
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of  the  aluminium.  The  protective  action  of  the  adherent  stratum 
of  aluminium  hydroxide  exerts  an  important  influence  on  the 
course  of  the  corrosion,  rendering  it  discontinuous.  T.  H.  P. 

Solubility  of  Aluminium  Nitrate  Crystals  in  Solutions  of 
Nitric  Acid  of  Various  Strengths  at  Various  Temperatures. 

Lowell  H.  Milligan  (J.  Amer.  Chem.  Soc .,  1922,  44,  567— 570).— 
The  solubility  of  the  ennea-hydrate  of  aluminium  nitrate  has  been 
determined  in  nitric  acid  of  concentrations  varying  from  4-98% 
to  72*4%  at  0’4°,  20°,  40°,  and  60°.  The  solubility  increases  with 
increasing  temperature  for  constant  nitric  acid  concentration,  and 
for  the  same  temperature  decreases  rapidly  with  increasing  nitric 
acid  concentration.  J.  F.  S. 

The  Electrochemical  Behaviour  of  Alloys  of  Manganese 
with  Copper,  Nickel,  Cobalt,  and  Iron.  G.  Tammann  and 
E.  Vaders  (Z.  anorg.  Chem.,  1922,  121,  193 — 208). — The  mixed 
crystals  of  manganese  with  other  metals  show  the  following  limiting 
concentrations  for  the  action  of  chemical  reagents  and  in  their 
electrochemical  behaviour :  Au-Mn  0-50  mol.  Au.  Ag-Mn  0*75 
mol.  Ag.  Cu-Mn  0*50  mol.  Cu.  Ni-Mn  0*50  mol.  M.  Co-Mn 
0*50  mol.  Co.  Fe-Mn  none.  The  manganese  employed  was  not 
pure,  and  therefore  these  limits  are  only  approximate.  More  silver 
(0*75  mol.)  is  necessary  to  protect  the  manganese  than  the  more 
positive  metal  copper  (0*5  mol.).  This  limit  in  the  case  of  silver 
holds  for  precipitation  of  metals  as  well  as  for  the  potential  of  the 
alloys. 

In  the  case  of  copper,  however,  a  sharp  limit  for  the  action  of 
chemical  reagents  could  not  be  obtained,  but  the  potential  showed 
a  sudden  change  at  the  concentration  0*5  mol.  Cu,  and  the  decom¬ 
position  potential  of  the  element  CulMnCyMnpCuj^  is  independent 
of  the  composition  of  the  alloy  when  x  <  5 ;  with  x  >  5  it  decreases 
with  decreasing  amount  of  copper  to  zero.  The  same  applies  to 

the  nickel  and  cobalt  alloys.  In  the  case  of  nickel-manganese 

alloys  a  sharp  limit  (0*5  mol.  Ni)  is  found  for  the  evolution  of 

hydrogen  from  hydrochloric  acid,  and  for  the  precipitation  of 

cadmium  from  cadmium  chloride  solutions ;  this  limit  does  not 
exist  in  the  case  of  the  cobalt-manganese  alloys.  Iron  is  the 
least  able  to  protect  the  manganese  in  these  alloys.  W.  T. 

Preparation  of  Green  Manganous  Sulphide.  Friedrich  L. 
Hahn  ( Z .  anorg.  Chem.,  1922,  121,209 — 210). — For  the  preparation 
of  the  green  sulphide  the  following  procedure  is  necessary.  One 
hundred  grams  of  manganese  sulphate  are  dissolved  in  300  c.c. 
of  water.  One  hundred  c.c.  of  20%  ammonia  solution  are  saturated 
with  hydrogen  sulphide,  and  another  100  c.c.  of  the  ammonia  added 
(colourless  ammonium  sulphide).  Thirty  c.c.  of  this  are  saturated 
with  sulphur  at  the  boiling  temperature  and  then  made  up  to 
100  c.c.  with  the  colourless  solution  (yellow  ammonium  sulphide). 
To  a  boiling  mixture  of  5  c.c.  of  the  manganese  solution,  20  c.c. 
of  20%  ammonia,  and  100  c.c.  of  water,  are  added  30  c.c.  of  the 
yellow  ammonium  sulphide.  The  precipitated  manganese  sulphide 
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is  dark  green.  To  this  is  immediately  added  the  colourless  and 
yellow  ammonium  sulphide  and  the  warm  manganese  salt  is  added 
in  portions,  the  mixture  being  kept  almost  boiling  and  well  stirred. 
If  the  manganese  salt  is  added  too  rapidly,  the  flesh-coloured 
sulphide  separates.  W.  T. 

Structure  and  Simple  Displacement  of  Iron.  0.  Mugge 
(Z.  anorg.  Chem.,  1921,  121,  68 — 72). — In  previous  papers  (Jahrb, 
Min.,  1899,  2,  63;  1901,  14,  314),  it  was  shown  that  ordinary 
(a)  iron  could  not  possess  a  plane -centred  cubic  structure.  It  is 
now  shown,  in  keeping  with  the  measurements  of  Westgren  and 
Lindh  (this  vol.,  ii,  152),  that  the  simple  displacement  of  iron  is  in 
keeping  with  a  space-centred  cubic  structure.  The  simple  dis¬ 
placement  which  accompanies  the  working  of  a-iron  is  impossible 
in  y-iron  above  the  transition  point.  Consequently,  the  behaviour 
of  a-iron  on  working  is  quite  different  from  that  of  y-iron.  A 
characteristic  feature  of  the  simple  displacement  in  the  working 
of  a-iron  is  a  relatively  large  increase  in  volume,  which  may  amount 
to  two-thirds.  This  is  due  to  the  formation  of  relatively  wider 
concave  channels.  J.  F.  S. 

The  Colour  of  Ferric  Oxide.  J.  Arvid  Hedvall  ( Z .  anorg. 
Chem.,  1922,  121,  217 — 224). — The  colour  of  ferric  oxide  may 
vary  from  bright  yellow  to  bluish-black.  The  light -coloured 
variety  is  obtained  by  the  cautious  heating  of  any  of  the  sulphates 
of  iron ;  the  darker  varieties  are  obtained  by  heating  any  of  the 
other  compounds  of  iron.  The  sulphate  also  gives  the  darker  variety 
on  heating  with  a  flux  or  alone  at  650°.  When  heated  at  650— 
1000°,  all  the  varieties  become  brown  or  dark  violet ;  above  1000°, 
they  become  black  or  bluish-black  (the  colour  of  specular  iron 
ore).  Heating  at  above  650°  causes  a  permanent  change  in  colour. 
These  varieties  are  explained  either  by  the  assumption  of  the 
existence  of  several  stable  modifications  of  ferric  oxide  or  by  that 
of  different  crystalline  forms  of  the  same  modification.  The  author 
examined  specimens  of  ferric  oxide  prepared  by  twenty-seven 
different  methods;  they  were  all  crystalline.  The  bright  yellow 
variety  consisted  of  thin  plates,  the  others  were  small  grains  or 
short  prisms.  They  all  gave  the  same  X-ray  spectrum,  and  there¬ 
fore  belong  to  the  same  system.  The  change  from  the  light  yellow 
to  the  darker  variety  was  studied  ;  it  took  place  at  700°,  the  leaflets 
losing  their  form  and  becoming  granular.  W.  T. 

Cobalt-Tungsten  Alloys.  Karl  Kreitz  (Metall  u.  Erz, 
1922,  19,  137 — 140). — In  the  cobalt-tungsten  series  there  is  evidence 
of  the  formation  of  two  compounds,  Co6W,  melting  at  1500°  and 
CoW,  melting  at  1650°.  Between  0  and  40%  of  tungsten,  the 
alloys  consist  of  a  series  of  mixed  crystals;  from  40 — 70%  of 
tungsten,  of  a  mixture  of  eutectic  and  mixed  crystals  or  of 
eutectic  and  the  alloy  CoW,  according  as  the  tungsten  is  less  or 
more  than  45%.  The  eutectic  contains  44*5%  of  tungsten  and 
melts  at  1480°.  Addition  of  tungsten  to  cobalt  rapidly  increases 
the  hardness  and  brittleness  and  reduces  the  specific  electrical 
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conductivity.  Up  to  3%  of  tungsten  the  alloys  are  more  readily 
attacked  by  sulphuric  acid  than  is  cobalt;  with  more  than  3% 
the  resistance  of  the  alloys  to  attack  by  acids  rapidly  increases. 
[Cf.  J.  Soc.  Chem.  Ind .,  1922,  May.]  A.  R.  P. 

The  Hydrolysis  of  the  Roseocobaltic  Salts.  P.  Job  ( Compt . 
rend.,  1922,  174,  943—946). — By  a  quantitative  application  of  the 
method  previously  described  (this  vol.,  ii,  301),  using  an  oxygen  elec¬ 
trode,  the  author  has  shown  that,  under  the  influence  of  hydroxyl 
ions,  the  roseocobaltic  salts  are  converted  into  hydroxo-salts  and 
that  the  equilibrium  constant  of  this  reaction  at  16°  is  6xl010. 
The  constant  of  hydrolysis  of  the  roseo-ion  is  calculated  as  being 
1-2  x  105.  W.  G. 


Electrolytic  Reduction  of  Chromic  Chloride  to  the  Bivalent 
State.  M.  C.  Taylor,  W.  A.  Gersdorff,  and  E.  J.  Tovrea 
(J.  Amer.  Chem.  Soc.,  1922,  44,  612 — 614). — When  chromic  chloride 
solution  is  electrolysed  in  a  two-compartment  cell  between  a 
spiral  spongy  lead  cathode  and  five  graphite  anodes,  it  is  reduced 
to  chromous  chloride.  With  a  total  cathode  surface  of  1*24  (dcm.)2 
and  a  current  of  1*6  amperes,  a  current  efficiency  of  96%  may  be 
obtained  over  the  period  required  to  reduce  87%  of  the  chromium, 
if  the  solution  is  kept  stirred  and  if  the  current  is  reduced  when 
hydrogen  commences  to  be  evolved.  With  a  steady  and  unchanged 
current  strength  the  efficiency  is  only  53%  for  the  same  amount 
of  reduction.  J.  F.  S. 


Normal  Chromium  Azide  and  the  Formation  of  Complex 
Salts.  E.  Oliveri-MandalA  and  G.  Comella  (Gazzetta,  1922,  52, 
i,  112 — 115). — The  compound  CrN9,3C6H5N,  the  behaviour  of  which 

(N8)3 


indicates  it  to  be  a  complex  salt  of  the  formula 


Cr 


(C6H5N)3. 


(cf.  A.,  1919,  ii,  468),  may  be  obtained  in  better  yield  and  purer 
condition  by  concentrating  in  a  vacuum  an  alcoholic  solution  of 
chromium  azide  containing  pyridine  in  solution. 

Chromium  azide ,  Cr(N3)3,  prepared  by  prolonged  treatment 
of  an  absolute  alcoholic  solution  of  crystallised  chromium  nitrate 
with  anhydrous  sodium  sulphate  and  evaporation  of  the  filtered 
liquid  with  the  calculated  proportion  of  sodium  azide  in  a  vacuum, 
forms  a  highly  hygroscopic,  dark  green,  amorphous  mass.  If  the 
alcoholic  solution  of  the  chromium  azide  is  not  thoroughly  dry, 
partial  hydrolysis  occurs,  with  formation  of  the  basic  azides, 
OH*Cr(N3)2  and  CrN3(OH)2. 

The  compound  CrN9,3NaN3  forms  green  crystals,  with  ammonia 
yields  a  blue  coloration  and  with  silver  nitrate,  not  silver  azide, 
but  a  highly  explosive  complex  salt,  so  that  it  evidently  contains 
a  complex  anion,  [Cr(N3)6]'",  analogous  to  [Cr(CN)6]///  and 
[Cr(SCN)6]'''.  The  corresponding  free  acid,  H3CrN18,  could  not 
be  isolated  owing  to  its  ready  decomposability.  T.  H.  P. 


New  Views  on  the  Constitution  of  the  Chromic  Acid. 

N.  R.  Dhar  (Z.  anorg.  Chem.,  1921,  121,  99— 102).— A  theoretical 
paper  in  which  the  author  considers  the  behaviour  of  chromic 
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acid  in  solution.  It  is  suggested  that  chromic  acid  is  an  acid  of 
medium  strength,  and  that  it  dissociates  in  the  two  stages  H2Cr04  ^ 
H*+HCr04',  HCr04'  H*+Cr04",  but  the  dissociation  constant 
of  the  first  stage  is  extremely  large  in  comparison  with  that  of  the 
second  stage.  Similar  behaviour  is  found  in  the  case  of  maleic 
and  dipropyl  malonic  acid.  J.  F.  S. 

The  Preparation  of  Gaseous  Metallic  Hydrides  from  Alloys 
and  Solutions.  Fritz  Paneth,  Adolf  Johannsex,  and  Max 
Matthies  ( Ber .,  1922,  55,  [5],  769—775). — The  gaseous  hydrides 
of  bismuth  (A.,  1919,  ii,  67 — 68)  and  tin  (A.,  1920,  ii,  41)  have 
been  obtained  by  melting  the  respective  metals  with  magnesium 
and  decomposing  the  products  so  formed  with  dilute  acids.  The 
yields,  however,  are  very  small  and  uncertain.  Numerous  attempts 
have  therefore  been  made  to  find  more  favourable  conditions  for 
the  formation  of  the  alloys,  but  these  have  not  resulted  in  any 
improvement  in  the  preparation  of  the  hydrides,  and  have  led  the 
authors  to  the  conclusion  that  the  process  cannot  be  regarded 
as  a  simple  decomposition  of  the  magnesium  bismuthide  or  stannide. 
Evidence  in  favour  of  this  view  is  found  in  the  observation  that 
the  relatively  best  yields  of  hydride  are  obtained  from  those 
portions  of  the  mixtures  in  which  the  magnesium  and  tin  or  bismuth 
have  not  been  melted  together  completely,  that  bismuth  hydride 
is  obtainable  from  magnesium  which  is  merely  coated  with  fused 
metallic  bismuth,  that  the  well-defined  compounds,  Na3Bi  and 
Na4Sn,  do  not  give  a  trace  of  metallic  hydride,  and,  in  particular, 
that  thorium- C  deposited  on  magnesium  foil  continues  to  evolve 
the  metallic  hydride  for  a  long  time  after  removal  of  the  thin 
film  is  complete.  It  therefore  appears  possible  to  obtain  metallic 
hydrides  from  suitable  solutions  of  the  metals  instead  of  from 
their  alloys  and,  in  this  connexion,  the  production  of  tin  hydride 
by  the  action  of  magnesium  on  a  solution  of  tin  sulphate  is 
described  in  detail ;  the  operation  proceeds  with  such  uniformity 
and  gives  such  good  yields  that  it  is  suitable  for  lecture  demon¬ 
stration  purposes.  A  solution  of  stannous  chloride  in  hydro¬ 
chloric  acid  may  replace  that  of  tin  sulphate,  but,  in  this  case, 
the  deposit  formed  when  the  gas  is  led  through  the  heated  Marsh 
tube  consists  of  colourless  stannous  chloride  (due  to  the  hydrogen 
chloride  carried  forward  in  the  gas)  instead  of  metallic  tin.  This 
possibly  accounts  for  the  previous  non-observance  of  the  formation 
of  tin  hydride  when  tin  is  used  for  evolving  hydrogen  in  Marsh’s 
test  for  arsenic.  H.  W. 

The  Preparation  of  Gaseous  Metallic  Hydrides  by  the  Spark 
Discharge.  Fritz  Paneth,  Max  Matthies,  and  Edgar 
Schmidt-Hebbel  {Ber.,  1922,  55,  [£],  775 — 789). — Attempts  are 
described  to  produce  bismuth  hydride  by  passing  active  hydrogen 
over  bismuth  powder,  but  the  gas  is  not  formed  in  identifiable 
amount.  Small  quantities  of  it  are  produced  when  rods  of  bis¬ 
muth  are  used  as  electrodes  in  the  formation  of  active  hydrogen. 
Better  results  are  obtained  by  the  analogous  use  of  lead,  and  the 
further  experiments  are  mainly  performed  with  this  metal.  The 
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yields  with  the  disposition  of  apparatus  outlined  above  are  small 
and  very  irregular,  in  spite  of  the  apparent  uniformity  in  the 
conditions,  but  some  improvement  can  be  effected  by  using  finely 
divided  lead  or,  preferably,  granulated  lead  packed  round  the 
platinum  electrode  and  arranging  the  tube  (it  is  figured  and 
described  fully  in  the  original)  in  such  a  manner  that  the  hydride 
produced  is  removed  rapidly  from  the  neighbourhood  of  the 
discharge.  Even  under  these  conditions,  the  experiments  are 
very  uncertain,  and  the  yields  of  hydride  are  found  to  diminish 
with  increasing  purity  of  the  reagents,  thus  indicating  that  some 
impurity  is  functioning  as  catalytic  accelerator.  Systematic  search 
has  showm  that  methane  and  the  vapours  of  ethyl  alcohol,  ethyl 
ether,  glycerol,  light  petroleum,  paraffin,  and  the  pyrogenic  vapours 
from  caoutchouc  and  paper  have  a  very  marked  positive  action. 
On  the  other  hand,  mercury,  oxygen,  iron,  iodine,  sulphur,  sulphur 
dioxide,  hydrogen  sulphide,  silicon  hydride,  ammonia,  arsine,  and 
stibine  have  no  appreciable  effect.  Subsequent  experiments  are 
therefore  performed  in  general  with  the  addition  of  coal  gas  which 
is  purified  by  successive  treatment  with  concentrated  sulphuric  acid, 
alkaline  sodium  hyposulphite  solution,  potassium  hydroxide  (50%), 
calcium  chloride,  and  phosphorus  pentoxide.  The  arrangement  of 
the  apparatus  is  sketched  and  described  in  detail  in  the  original. 
The  product,  which  is  condensed  by  liquid  air,  contains  the  metallic 
hydride  mixed  with  a  relatively  large  excess  of  hydrocarbons  or 
the  products  derived  from  them  under  the  action  of  the  electric 
discharge,  and  the  mixtures  cannot  be  approximately  separated 
by  any  available  process  of  fractionation.  It  is  therefore  necessary 
to  elaborate  a  method  for  the  analysis  of  minute  amounts  of  metallic 
hydride  in  the  presence  of  an  indefinite  mixture  of  hydrocarbons. 
This  is  effected  by  decomposing  the  hydride  by  heat  and  measure¬ 
ment  of  the  pressure  of  the  resultant  gases ;  the  latter  are  cooled 
by  liquid  air,  whereby  only  the  hydrogen  remains  in  the  gaseous 
condition,  and  this  is  then  absorbed  by  a  heated  palladium  capillary. 
The  pressure  of  residual  gas  is  then  estimated  under  the  same 
conditions  as  previously,  the  difference  in  the  readings  giving  the 
amount  of  hydrogen.  The  deposit  of  metal  is  weighed.  The 
method  gives  satisfactory  results  with  stibine  and  with  tin  hydride, 
to  which  the  formula,  SnH4,  is  assigned.  With  lead  hydride  it  is 
unsatisfactory,  since  this  substance  cannot  be  separated  by  frac¬ 
tionation  from  unsaturated  hydrocarbons,  which  subsequently 
become  hydrogenated  by  the  hydrogen  derived  from  the  hydride. 

Under  the  experimental  conditions  adopted,  volatile  hydrides 
are  formed  from  lead,  bismuth,  tin,  antimony,  tellurium,  germanium, 
arsenic,  and  selenium,  but  not  from  aluminium,  zinc,  or  mercury. 

H.  W. 
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New  Hypothesis  of  the  Origin  of  Natural  Fuels.  G.  Cal- 
Cagni  (Gazzetta,  1922,  52,  i,  87 — 93). — The  author  advances  and 
discusses  the  view  that  coal,  natural  graphite,  petroleum,  etc., 
may  have  had  their  origin  in  organic  compounds,  even  of  great  com¬ 
plexity,  existing  on  the  earth  long  prior  to  the  appearance  of  life. 

T.  H.  P. 

The  Constitution  of  Anthracite.  Arthur  Grounds  (J.  Soc. 
Chem .  Ind.,  1922,  41,  88— 93t). — Three  constituents  can  be  recog¬ 
nised  in  anthracitic  coals,  namely  fusain,  occurring  to  the  extent 
of  about  1%  or  less,  a  glossy  constituent  similar  in  appearance  to 
the  vitrain  of  bituminous  coals  and  designated  i//-vitrain,  which 
forms  the  major  portion  of  the  seams,  and  a  constituent  similar 
to  the  clarain  of  bituminous  seams  present  to  the  extent  of  5 — * 
10%  at  most  in  the  anthracites  examined.  The  fusain  was  gener¬ 
ally  soft,  porous,  and  pulverulent,  and  could  be  separated  from 
the  other  constituents  by  fractional  sieving.  In  certain  cases, 
a  harder  variety  was  found  associated  with  the  soft  fusain,  and 
this  contained  a  higher  percentage  both  of  ash  and  of  volatile  organic 
matter  than  the  latter.  Whilst  the  fusain  in  bituminous  seams 
usually  contains  less  volatile  organic  matter  than  the  associated 
coal,  the  anthracitic  fusain  sometimes  contains  more  and  some¬ 
times  less.  In  one  case,  the  dense  fusain  contained  23*22%  com¬ 
pared  with  11*60%  for  the  adjacent  ip- vitrain,  calculated  on  a 
moisture-  and  ash-free  basis.  The  ash  of  fusain  varies  widely 
from  about  3*0 — 15*0%  and  is  much  higher  than  the  ash  of  \p- vitrain, 
which  usually  varies  from  0*1  to  1*5%.  The  water-soluble  con¬ 
stituent  of  the  ash  of  t/'-vitrain  amounts  to  1*7  to  6*9%  of  the  total, 
and  thereby  differs  widely  both  from  that  of  vitrain,  which  usually 
contains  about  70%  of  water-soluble  substance,  and  of  fusain,  which 
varies  from  10  to  50%.  This  variation  with  fusain  is  doubtless 
due  to  its  porous  nature,  which  allows  the  percolation  of  saline 
solutions  which  deposit  their  solid  matter  in  the  fusain  on  being 
subjected  to  concentration  by  heat.  In  all  the  seams  examined, 
the  ip- vitrain  gives  an  almost  constant  A1203  :  Si02  ratio  of  1*10, 
very  similar  to  that  of  the  fusain  examined  by  the  author  (1*17), 
but  very  different  from  that  of  the  ordinary  vitrain  of  bituminous 
seams  (2*55).  G.  F.  M. 

Some  Constituents  of  Lignites.  II.  R.  Ciusa  and  M. 
Croce  ( Gazzetta ,  1922,  52,  i,  125—128;  cf.  A.,  1921,  ii,  343).— 
The  various  natural  organic  compounds  found  in  lignites  may  be 
grouped,  according  to  their  melting  points,  in  the  following  classes  : 

(1)  fictelite,  m.  p.  46°;  dinite,  m.  p.  35°;  and  scheerite,  m.  p.  44°; 

(2)  simonellite,  m.  p.  62°;  (3)  konleinite,  m.  p.  108 — 114°;  (4) 
branchite,  m.  p.  75 — 81°;  bombiccite,  m.  p.  75°;  hartite,  m.  p. 
75° ;  the  hydrocarbon  of  Terni  lignite  (loc.  cit.),  m.  p.  75°,  and 
hofmannite,  m.  p.  71°. 
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The  authors  find  that,  when  purified,  all  the  substances  of 
group  (4)  ,  as  well  as  mixtures  of  them,  have  m.  p.  74 — 75°,  and 
all  have  compositions  and  molecular  weights  corresponding  with 
the  formula  C20H34. 

,  The  dihydrocamphene,  C^H^,  m.  p.  74 — 75°,  obtained  by 
Etard  and  Meker  (A.,  1898,  i,  443),  and  by  Houben  (A.,  1906,  i,  21), 
has  been  prepared  by  various  methods  and  is  found  to  have  m.  p. 
85 — 86°  (cf.  Hesse,  A.,  1906,  i,  375),  its  mixture  with  hartite  having 
m.  p.  52°.  T.  H.  P. 

Fossil  Wax  of  Monte  Fald.  R.  Ciusa  and  R.  Vois  (Gazzetta, 
1922,  52,  i,  135 — -136). — This  wax,  m.  p.  47 — 49°  (crude),  50 — 52° 
(purified),  contains  the  paraffin  hydrocarbons  C23H48,  C24H50,  and 
C26H54,  together  with  higher  members  of  the  series,  and  is  free 
from  compounds  containing  sulphur  or  oxygen.  T.  H.  P. 

Stasite,  a  New  Mineral  Dimorphous  with  Dewindtite. 

Alfred  Schoep  ( Compt .  rend .,  1922,  174,  875 — 877). — As  a  dirty 
yellow  material,  this  occurs  mixed  with  torbernite  at  Kasolo, 
Katanga,  Belgian  Congo.  Under  the  microscope,  it  is  seen  to 
consist  of  minute,  flattened  prisms  of  a  golden-yellow  colour  and 
with  straight  extinction,  d  5*03.  In  the  oxidising  flame  it  fuses 
to  a  black  globule,  and  it  is  soluble  in  nitric  acid  to  a  yellow  solution. 
The  extremes  of  several  analyses  made  on  two  lots  of  material 
dried  at  100°  are  given  under  I  (also  CaO  0-30,  MgO  trace). 

PbO.  U03.  P205.  Ign.  H20.  Insol. 

I.  25-53—26-20  55-77—56-28  10-32—10-60  6-24—6-71  5-60  0-40—1-17 

II.  26-40  57-19  10-68  —  5-70  — 

The  mean  values  calculated  to  100%  given  under  II  correspond 
with  the  formula  4Pb0,8U03,3P205,12H20,  identical  with  that 
for  dewindtite  (this  vol.,  ii,  305).  The  new  mineral  is  thus  dimor¬ 
phous  with  dewindtite,  differing  from  it  in  colour,  density,  and 
form  of  the  crystals.  L.  J.  S. 

Aphthitalite  from  Kilauea.  H.  S.  Washington  and  H.  E. 
Merwin  ( Amer .  Min.,  1921,  6,  121 — 125). — On  the  walls  of  hot 
(about  800°)  crevices  in  new  lava  are  bright  blue  encrustations  of 
small,  hexagonal  plates  of  aphthitalite,  which  on  cooling  become 
nearly  white.  In  cooler  parts  of  the  crevices  the  encrustation 
consists  of  thenardite.  The  aphthitalite  is  optically  uniaxial  with 
o)  1-487,  e  1-492;  analysis  gave 

S03.  CL  K20.  Na20.  CaO.  CuO.  H20.  Insol.  Total. 

51-50  0-03  23-72  22-76  0*39  0-46  0-25  0-76  99-87 

corresponding  with  K2S04  43*88,  Na2S04  52-12,  or  K2S04  :  Na2S04 
about  1  :  1*5.  The  variable  composition  of  aphthitalite  and  its 
relation  to  arcanite  (orthorhombic  K2S04)  are  discussed.  An¬ 
hydrous  copper  sulphate  crystallised  from  hot  sulphuric  acid  is 
orthorhombic  (pseudo-hexagonal)  with  p  1-72  and  y  —  a  0-02,  and 
is  thus  related  crystallographic  ally  to  the  alkali  sulphates.  The 
alkalis  and  copper  were  probably  volatilised  as  sulphides,  which 
in  contact  with  the  air  are  deposited  as  sulphates.  L.  J.  S. 
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A  Tantalate  and  Columbite  from  South  Dakota.  William 
P.  Headden  ( Amer .  J.  Sci 1922,  [v],  3,  293 — 299). — Analyses 
of  fragments  of  brown  or  greyish -black  columbite  :  I — III,  from 
the  Old  Mike  mica  mine  in  Custer  Co. ;  IV,  from  Harney  City, 
Pennington  Co. ;  V  and  VI,  from  Tin  Mountain,  Custer  Co.  Frag¬ 
ments  of  a  black  tantalate  (presumably  tapiolite)  gave  VII — XIII. 
Crystals  determined  to  be  tapiolite  from  Prospect  (near  the  Old 
Mike  mica  mine)  gave  XIV. 


Cb205. 

TagOg. 

Ti02. 

Sn02.* 

FeO. 

MnO. 

Total. 

d. 

I. 

68-00 

9-88 

0*53 

0*88 

5*45 

14*79 

99*53 

5*201 

II. 

67*20 

10*10 

0-92 

0-96 

5*96 

15*08 

100-22 

5*421 

III. 

63-90 

13*74 

0*80 

0*54 

5-92 

14*95 

99-85 

5*496 

IV. 

34*60 

46*02 

1*52 

0*38 

13-32 

4-31 

100-15 

6*444 

V. 

27*22 

53*47 

1*30 

0*44 

11*91 

5*66 

100-00 

6*725 

VI. 

28-81 

53*67 

1*63 

0-38 

12-00 

5*20 

100*69 

6-845 

VII. 

8-63 

69*55 

1*50 

5*29 

10*84 

4-19 

100-00 

6-954 

VIII. 

5-49 

76-08 

2*84 

0-22 

14*16 

1*21 

100*00 

7*019 

IX. 

6-97 

77-24 

0-81 

1*18 

13-60 

1*02 

100-82 

7*180 

X. 

5-56 

78-28 

1*33 

0-28 

13-35 

1*22 

100-62 

7*468 

XI. 

4*32 

79*50 

0-92 

0-32 

13*42 

1*56 

100-04 

7*794 

XII. 

3-69 

81*40 

0*58 

0*12 

12*55 

1*73 

100*07 

7-878 

XIII. 

1-97 

83*57 

trace 

0*10 

13*28 

1*19 

100*10 

7*975 

XIV. 

5*18 

77*23 

1*38 

0*32 

14*84 

0-42 

100-00 

7*190 

*  Including  some  W03 ;  small  amounts  of  cassiterite  have  been  deducted. 

From  these  analyses  it  is  seen  that  with  increasing  tantalic  acid, 
not  only  is  there  an  increase  in  density,  but  also  iron  replaces 
manganese.  L.  J.  S. 
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Xylenol-blue  and  its  Proposed  Use  as  a  New  and  Improved 
Indicator  in  Chemical  and  Biochemical  Work.  Abraham 
Cohen  (Biochem.  J .,  1922,  16,  31 — 34). — The  author  recommends 
as  an  indicator  S-hydroxy- 1  :  4 -dimethylbenzenesulplionephthalein 
(xylenol-blue),  which  has  an  acid  range  from  PH  1*2  (red)  to  PH 
2*8  (yellow),  and  an  alkaline  range  from  PH  8*0  (yellow)  to  PH  9*6 
(blue).  This  new  indicator  possesses  several  advantages  over 
thymol-blue,  in  place  of  which  it  can  be  successfully  employed. 

W.  0.  K. 

Influence  of  Ethyl  Alcohol  on  the  Colour  Change  of  Phenol- 
phthalein.  Rudolf  Wegscheider  (Z.  physikal.  Chem .,  1922, 
100,  532 — 536). — It  is  shown  that  the  presence  of  alcohol  in 
acidimetric  titrations  increases  the  amount  of  alkali  necessary  to 
produce  a  colour  change  with  phenolphthalein  as  indicator.  The 
cause  of  the  slight  increase  is  discussed  and  it  is  shown  to  be  prob¬ 
able  that  a  combination  of  the  alcohol  with  the  phenolphthalein 
explains  the  experimental  results.  (Cf.  Hildebrand,  A.,  1909,  ii,  25). 
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The  Application  of  the  Iodine  Electrode  in  Potentiometric 
Titrations.  I.  M.  Kolthoff  ( Rec .  trav.  chim .,  1922,  41,  172 — 
191).— When  an  iodine  electrode  is  used  for  the  titration  of  an 
iodide  by  means  of  silver  nitrate,  it  is  found  that  in  a  neutral 
solution  an  error  of  0-8%  occurs,  probably  due  to  adsorption.  In 
a  solution  containing  free  sulphuric  acid  the  error  is  negligible, 
although  the  potential  requires  a  considerable  time  to  reach  con¬ 
stant  value.  By  means  of  the  iodine  electrode,  an  iodide  may  be 
titrated  with  silver  nitrate  in  presence  of  an  equivalent  quantity 
of  bromide  or  twenty  times  the  equivalent  of  chloride.  Mercuric 
perchlorate  is  a  suitable  reagent  for  accurate  titration  of  iodides ; 
mercuric  nitrate  in  nitric  acid  solution  is  useless,  as  the  acid  oxidises 
a  portion  of  the  iodide.  By  using  the  perchlorate,  a  quantity 
of  iodide  as  small  as  0-6  mg.  may  be  estimated  with  accuracy; 
good  results  are  obtained  in  presence  of  an  equivalent  quantity 
of  bromide  or  a  large  excess  of  hydrochloric  acid. 

Mercuric  chloride  may  be  estimated  accurately  by  the  potentio¬ 
metric  method  by  using  the  iodine  electrode.  Other  metals  have 
been  investigated  from  this  point  of  view,  and  it  is  found  that  the 
method  is  applicable  to  thallous  salts,  probably  to  palladium  and 
some  other  rare  metals,  but  not  to  lead  or  bismuth.  H.  J.  E. 

Hydrated  Oxalic  Acid  as  an  Oxidimetric  Standard. 

Arthur  E.  Hill  and  Thomas  M.  Smith  ( J .  Amer.  Chem.  Soc ., 
1922,  44,  546 — 557). — The  trustworthiness  of  crystallised  oxalic 
acid  as  a  standard  in  oxidation  processes  has  been  investigated. 
It  is  shown  that  crystals  of  hydrated  oxalic  acid  as  usually  pre¬ 
pared  from  aqueous  solution  contain  several  tenths  per  cent,  of 
included  water,  which  is  not  entirely  lost  by  four  months’  exposure 
to  atmospheres  of  the  same  aqueous  tension  as  the  crystals  or  higher. 
Crystals  superficially  dry  will  lose  this  included  water  in  about 
twenty-four  hours  if  ground  to  pass  a  100-mesh  sieve  and  set  in 
an  atmosphere  of  an  aqueous  tension  in  equilibrium  with  the 
hydrate.  A  mixture  of  the  hydrated  and  anhydrous  oxalic  acid 
is  the  only  desiccating  agent  giving  an  aqueous  tension  in  equilibrium 
with  the  hydrate  at  all  temperatures.  The  powdered  hydrate 
can  be  dried  in  about  an  hour  in  a  current  of  air  passed  over  this 
desiccating  agent,  so  that  its  oxidimetric  value  agrees  with  that 
of  sodium  oxalate  within  0*025%.  J.  F.  S. 

Pipettes.  Verney  Stott  (J.  Soc.  Glass  Tech.,  1921,  5,  307 — 
325). — Pipettes. should  be  adjusted  for  a  particular  time  of  delivery, 
and  when  testing  pipettes  it  is  important  to  record  both  the  time 
of  delivery  and  the  capacity.  The  time  required  for  the  delivery 
of  the  contents  of  the  pipette  should  be  within  certain  limits, 
since  pipettes  are  untrustworthy  if  the  time  of  delivery  is  too  short 
and  also  if  it  is  too  long.  A  definite  time  should  be  allowed  for 
drainage  when  graduating,  testing,  or  using  pipettes.  W.  P.  S. 

Device  for  the  Removal  of  Fumes.  M.  Fischler  (Chem. 
Zeit.,  1922,  46,  224). — A  device  for  the  removal  of  fumes  during 
the  oxidation  of  organic  substances  with  sulphuric  and  nitric  acids 
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consists  of  a  wide  earthenware  or  sheet  iron  tube  which  is  bent 
so  as  to  enter  the  flue  of  a  fume  chamber;  the  lower  end  of  the 
tube  is  provided  with  a  small  siphon  trap  whilst  a  wide  side -tube 
receives  the  neck  of  the  flask  in  which  the  material  is  being  treated. 
A  tubulure  on  the  side  tube  admits  the  bent  stem  of  a  tapped 
funnel  so  that  further  quantities  of  acid  may  be  added  to  the 
flask  when  necessary.  The  upper  end  of  the  tube  may  be  slotted 
to  receive  a  burner  which  aids  the  draught.  W.  P.  S. 

Detection  of  Oxygen  in  Organic  Compounds-  Jean 
Piccard  (Helv.  Chim.  Acta,  1922,  5,  243 — 244). — It  is  suggested 
that  the  fact  that  solutions  of  iodine  in  solvents  free  from  oxygen 
are  blue,  but  brown  in  alcohol,  ether,  or  acetone,  can  form  the  basis 
of  a  method  for  the  qualitative  detection  of  oxygen  in  organic 
compounds.  Since  the  brown  colour  depends  on  the  formation 
of  an  additive  compound  with  the  oxygen  atom,  iodine  in  excess 
of  this  requirement  must  be  avoided.  Thus,  although  benzene 
containing  2%  of  ether  dissolves  iodine  with  a  colour  scarcely 
distinguishable  from  that  obtained  with  pure  benzene,  a  distinct 
brown  colour  is  observable  on  the  addition  of  the  same  proportion 
of  ether  to  a  solution  (almost  colourless)  of  iodine  in  one  million 
parts  of  benzene  if  a  layer  90  cm.  deep  be  examined.  J.  K. 

Clinical  Method  for  the  Estimation  of  Chlorides  in  Blood. 

Herman  Friend  (J.  Biol,  Chem.,  1922,  51,  115 — 119). — For 
clinical  purposes,  plasma  and  not  whole  blood  should  be  used  for 
chloride  estimations.  In  the  method  described,  the  plasma  is 
separated  immediately  to  prevent  alterations  in  the  distribution, 
precipitated  by  shaking  with  alumina  cream,  and  chlorides  estim¬ 
ated  in  the  filtrate  by  titration  with  silver  nitrate.  E.  S. 

Catalytic  Analyses.  I.  Estimation  of  Chloric  Acid. 

Shin-ichiro  Hakomori  (J.  Chem.  Soc.  Japan,  1922,  43,  62 — 70). — 
This  method  is  based  on  the  fact  that  the  ferrous-ion  acts  as  a 
catalyst  in  the  reaction  between  chloric  acid  and  hydriodie  acid 
(Green,  J.  Physical  Chem.,  1908,  12,  389).  To  a  solution  containing 
approximately  potassium  iodide  10%,  ferrous  ammonium  sulphate 
3%,  and  0*2%  of  the  sample,  about  3A-hydrochloric  acid  is  added, 
and  after  ten  to  fifteen  minutes  the  mixture  is  titrated  with  sodium 
thiosulphate  solution.  K.  K. 

The  Estimation  of  Total  Sulphur  in  Urine.  Robert 
Robison  ( Biochem .  J .,  1922,  16,  134 — 136). — Sulphur  can  be  best 
estimated  in  the  urine  by  a  modification  of  Benedict's  method. 
2*5  C.c.  of  a  solution  of  copper  nitrate  (40  grams)  and  copper  chloride 
(15  grams)  in  water  (100  grams)  are  added  to  the  urine  (10  c.c.) 
and  the  mixture  is  evaporated  to  dryness,  and  then  heated  over  a 
plate  or  small  flame  to  oxidise  the  sulphur.  After  being  heated 
for  a  further  twenty  minutes,  the  residue  is  dissolved  in  2Ar-hydro- 
chloric  acid  (10  c.c.)  and  diluted  with  distilled  water  (300  c.c.). 
The  oxidised  sulphur  is  then  estimated  as  barium  sulphate. 

W.  0.  K. 
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Analysis  of  Chlorosulphonic  Acid.  G.  Weissenberger 
and  A.  Zoder  (Z.  anal.  Chem .,  1922,  61,  41 — 48). — Volumetric 
methods,  which  depend  on  the  estimation  of  the  total  acidity  of 
the  sample  (after  suitable  dilution)  and  subsequent  titration  of 
the  hydrochloric  acid,  yield  untrustworthy  results  owing  to  the  fact 
that  the  large  quantity  of  sulphate  ions  present  interferes  with 
the  titration  of  the  chloride  by  Mohr’s  or  Volhard’s  methods. 
The  quantity  of  chlorosulphonic  acid  and  of  free  sulphuric  acid 
found  is  too  high  and  the  sulphur  trioxide  is  too  low.  Gravimetric 
methods  yield  correct  results  for  the  hydrochloric  acid  and  the 
sulphuric  acid.  Fairly  correct  results  are  also  obtained  by  dis¬ 
tilling  the  sample  and  collecting  the  portion  which  has  b.  p.  154 — 
156°.  W.  P.  S. 

Estimation  of  very  small  Quantities  of  Injurious  Acids 
in  Air.  G.  Lambris  ( Z .  anal.  Chem.,  1922,  61,  20 — 40). — Flue 
gases  may  contain  sulphuric,  sulphurous,  and  hydrochloric  acids, 
which,  when  allowed  to  escape  into  the  atmosphere,  may  have 
an  injurious  effect  on  vegetation.  A  method  for  the  estimation 
of  these  acids  consists  in  passing  the  air  at  the  rate  of  about  100 
litres  per  hour  for  two  or  three  hours  through  an  absorption  vessel 
packed  with  cotton  wool  moistened  with  water  and  then  through 
a  second  vessel  containing  cotton  wool  moistened  with  hydrogen 
peroxide.  The  sulphuric  and  hydrochloric  acids  are  absorbed  in 
the  first  vessel,  whilst  the  sulphurous  acid  is  absorbed  and  oxidised 
to  sulphuric  acid  in  the  second  vessel.  The  contents  of  the  vessels 
are  subsequently  titrated  and  the  quantities  of  the  different  acids 
estimated  in  the  usual  way.  About  10%  of  the  sulphurous  acid 
is  retained  in  the  first  vessel;  this  may  be  removed  and  conveyed 
over  into  the  second  vessel  by  means  of  a  current  of  air  free  from 
acidity,  or  its  quantity  may  be  estimated  by  neutralising  the 
contents  of  the  vessel,  using  methyl- orange  as  indicator,  then 
adding  hydrogen  peroxide,  and  titrating  the  sulphuric  acid  formed 
by  the  oxidation  of  the  sulphurous  acid.  The  method  is  suitable 
for  the  estimation  of  1  part  of  acid  per  500,000  parts  of  air. 

W.  P.  S. 

Estimation  of  Sulphate-ion  as  Barium  Sulphate  I. 

K.  P.  Chatterjee  (Z.  anorg.  Chem.,  1922,  121,  128 — 134). — The 
author  carried  out  the  precipitation  under  various  conditions. 
The  amount  of  hydrochloric  acid  added  to  make  the  precipitate 
granular  and  easily  filtered  should  not  exceed  0T%  of  the  volume 
of  the  liquid.  Excess  of  barium  chloride  is  not  as  detrimental  as 
an  excess  of  hydrochloric  acid  provided  the  precipitate  is  well 
washed.  Rapid  precipitation  results  in  a  stronger  adsorption  of 
the  mother-liquor  than  slow  precipitation.  Dry  barium  sulphate 
gives  up  the  adsorbed  chloride  more  readily  than  the  wet  salt. 

W.  T. 

Cathodic  Deposition  of  Tellurium  and  Selenium  from 
their  Oxy-acids  and  their  Electroanalytical  Estimation. 

Erich  Muller  [with  Menzel  and  Schubert]  (Z.  physikal.  Chem., 
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1922, 100,  346 — 366). — The  detection  of  selenium  and  tellurium  may 
be  effected  as  follows  :  ( a )  selenium  : — 2  c.c.  of  the  solution  containing 
selenium  is  treated  with  3  drops  of  concentrated  sulphuric  acid  and  a 
few  small  crystals  of  hydrazine  sulphate  and  heated.  A  red  coloration 
or  precipitate  indicates  the  presence  of  selenium.  This  reaction  is 
sensitive  to  5  mg.  of  selenium  per  litre;  (b)  tellurium: — 1  c.c.  of 
solution  with  1  c.c. of  concentrated  ammonia  and  a  few  crystals  of 
hydrazine  sulphate  when  boiled  give  a  brown  coloration  or  precipitate 
if  tellurium  is  present.  This  reaction  is  sensitive  to  10  mg.  of  tellur¬ 
ium  per  litre ;  (c)  selenium  and  tellurium  in  the  same  solution  : — 
3  c.c.  of  solution  are  treated  with  3  drops  of  concentrated  sulphuric 
acid  and  a  little  hydrazine  sulphate  and  boiled,  a  red  coloration 
of  selenium  results ;  this  is  filtered,  the  filtrate  made  alkaline  with 
ammonia,  more  hydrazine  sulphate  added,  and  the  solution  again 
boiled ;  a  brown  coloration  indicates  tellurium ;  ( d )  selenious  acid  in 
the  presence  of  selenic  acid  : — 3  c.c.  of  the  solution  are  treated  with 
5  c.c.  of  concentrated  sulphuric  acid  and  a  little  sodium  sulphite 
and  boiled ;  a  red  precipitate  or  coloration  indicates  selenious  acid. 
The  reaction  is  sensitive  to  5  mg.  of  selenium  per  litre.  After 
filtration,  3  c.c.  of  concentrated  hydrochloric  acid  and  more  solid 
sodium  sulphite  are  added  and  the  solution  is  boiled;  a  red  pre¬ 
cipitate  or  coloration  indicates  selenic  acid ;  the  sensitiveness  is 
the  same  as  above;  (e)  tellurous  acid  in  the  presence  of  telluric 
acid  :  these  two  acids  cannot  be  detected  in  the  presence  of  one 
another  by  simple  reduction,  since  both  acids  are  reduced,  although 
at  different  rates.  On  electrolysis  in  sulphuric  acid  solution,  the 
tellurous  acid  alone  is  reduced,  and  when  this  is  complete  the 
solution  is  concentrated  and  boiled  with  hydrochloric  acid  and 
sodium  sulphite,  when  a  brown  precipitate  or  coloration  indicates 
telluric  acid.  The  cathodic  decomposition  potential  of  tellurous 
acid  in  2A- sulphuric  acid  is  — 0*08  volt.  No  deposition  potential 
could  be  obtained  for  tellurium  from  a  2A-sulphuric  acid  solution 
of  telluric  acid,  from  which  it  follows  that  tellurium  cannot  be 
deposited  from  telluric  acid.  A  simple  decomposition  potential 
could  not  be  observed  for  selenium  from  selenious  acid,  although 
selenium  was  seen  to  be  deposited  at  about  0-05  volt,  but  the  first 
selenium  deposited  appears  to  act  as  an  insulating  diaphragm  and 
prevents  further  deposition;  when  the  voltage  is  raised  so  that 
hydrogen  is  liberated,  the  selenium  leaves  the  electrode  in  flakes. 
On  adding  copper  sulphate  to  the  sulphuric  acid  solution  of  selenious 
acid,  the  selenium  and  copper  are  deposited  together  in  a  conducting 
form  at  +0*15  volt,  so  that  all  the  selenium  may  be  deposited  at 
this  potential.  Selenium  cannot  be  electrolytic  ally  deposited 
from  selenic  acid  on  platinum  either  at  20°  or  80°.  Tellurium 
in  tellurous  acid  may  be  quantitatively  estimated  as  follows. 
A  maximum  weight  of  0-25  gram  of  tellurous  acid  is  dissolved 
in  175  c.c.  of  2JV-sulphuric  acid  and  electrolysed  for  two  and  a 
half  hours  between  two  platinum  Winkler  electrodes  which  are 
connected  directly  with  a  single  lead  accumulator.  The  solution 
must  be  rapidly  stirred  during  the  electrolysis.  The  deposit, 
which  is  uniformly  dense  and  grey,  is  washed  with  water  and  alcohol 
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and  dried  over  sulphuric  acid  in  a  desiccator.  The  average  error 
of  the  method  is  ±0T%.  Tellurous  acid  may  be  estimated  in 
the  presence  of  telluric  acid  by  this  method,  and  after  the  tellurium 
from  the  tellurous  acid  has  been  removed  the  solution  is  boiled 
with  hydrochloric  acid  to  reduce  the  telluric  acid  to  tellurous  acid, 
and  the  estimation  of  this  then  carried  out  as  before.  Selenium 
may  be  estimated  in  selenious  acid  as  follows.  A  quantity  of 
selenious  acid  containing  not  more  than  0*07  gram  of  selenium 
is  dissolved  in  2A-sulphuric  acid  and  mixed  with  a  quantity  of 
copper  sulphate  in  2A-sulphuric  acid  such  that  the  concentration 
of  copper  is  four  times  that  of  the  selenium,  and  electrolysed  for 
two  hours  at  the  ordinary  temperature  with  rapid  stirring  between 
two  Winkler  platinum  electrodes  which  are  connected  directly 
with  a  single  lead  accumulator.  The  deposit  of  copper  and 
selenium  is  washed  with  water  and  alcohol  and  carefully  dried. 
The  weight  of  the  copper  is  known  from  the  amount  of  copper 
sulphate  solution  used.  The  method  is  good,  but  suffers  in  accuracy 
on  account  of  the  small  amount  of  selenium  which  may  be  used 
in  a  determination.  Several  attempts  are  described  which  were 
designed  for  the  estimation  of  selenious  acid  in  the  presence  of 
tellurous  acid,  but  all  failed  to  give  the  desired  result.  J.  F.  S. 

The  Estimation  of  Nitrogen  in  Nitric  Esters.  H.  Kesseler, 
R.  Rohm,  and  G.  Lutz  (Z.  angew.  Chem .,  1922,  35,  145). — The 
esters  are  saponified  at  40 — 50°  with  aqueous  potassium  hydroxide 
(1  :  1),  the  nitrates  and  nitrites  so  obtained  reduced  to  ammonia 
with  De varda’s  alloy  (50%  copper,  45%  aluminium,  and  5%  zinc), 
and  the  ammonia  distilled  into  AT/10- sulphuric  acid  and  titrated 
back  with  A /10- sodium  hydroxide  with  methyl-red  as  indicator. 
The  method  is  specially  recommended  for  nitro- starches,  to  which 
other  rapid  methods  cannot  be  applied.  H.  C.  R. 

Colorimetric  Estimation  of  Phosphorus.  Luigi  Losana 
(Giorn.  Chim.  Ind.  Appl.,  1922,  4,  60 — 62). — The  method  developed 
by  the  author  (cf.  Namias,  Stahl  und  Eisen ,  1890)  is  based  on  the 
observation  that  treatment  of  ammonium  phosphomolybdate  with 
hot  sodium  thiosulphate  solution  yields  a  liquid  coloured  intensely 
blue  owing  to  the  formation  of  molybdenum  compounds  which 
have  not  been  identified.  The  optimum  conditions  have  been 
fixed  and  two  colorimeters  designed,  one  for  low  and  the  other 
for  moderately  high  percentages  of  phosphorus.  [Cf.  J .  Soc . 
Chem .  Ind .,  1922,  May,]  T.  H.  P. 

A  Rapid  Colorimetric  Method  for  the  Estimation  of  the 
Inorganic  Phosphorus  in  Small  Amounts  of  Serum. 

Frederick  F.  Tisdall  ( J .  Biol.  Chem .,  1922,  50,  329 — 337). — 
The  estimation  is  performed  on  1  c.c.  of  serum.  Proteins  are 
removed  by  means  of  trichloroacetic  acid,  and  the  inorganic  phos¬ 
phates  then  precipitated  as  strychnine  phosphomolybdate  by  the 
addition  of  a  strychnine  molybdate  reagent  (cf.  Embden,  A.,  1921, 
ii,  462).  After  centrifuging  and  washing  with  the  minimum  amount 
of  water,  the  precipitate  is  dissolved  in  1%  sodium  hydroxide, 
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diluted,  and  the  colour  produced  on  reduction  with  20%  potassium 
ferrocyanide  and  concentrated  hydrochloric  acid  compared  with  a 
standard.  The  error  does  not  exceed  5%.  E.  S. 

Gravimetric  Estimation  of  Hydrogen  Phosphide  and  a 
New  Apparatus  for  Gas  Analysis.  L.  Moser  and  A.  Brukl 
(Z.  anorg.  Che?n.,  1921,  121,  73 — 94). — The  reactions  of  phosphine 
with  solutions  of  iodic  acid,  silver  nitrate,  mercuric  chloride,  gold 
chloride,  and  copper  sulphate  have  been  investigated  with  the 
object  of  finding  a  gravimetric  method  for  the  estimation  of  high 
concentrations  of  phosphine.  The  various  methods  for  estimating 
small  quantities  of  phosphine  are  discussed.  Phosphine  containing 
only  a  few  per  cent,  of  hydrogen  is  best  prepared  by  the  action 
of  1  :  10 -sulphuric  acid  on  aluminium  phosphide,  and  gas  obtained 
by  this  method  was  used  in  all  analyses  described.  When  phosphine 
is  led  into  a  2A-solution  of  iodic  acid,  the  gas  is  completely  absorbed, 
but  occasionally  a  small  amount  of  fog,  due  to  the  inflammable 
hydride,  is  formed;  this,  however,  is  completely  absorbed  in  half 
an  hour.  The  solution  is  then  heated  and  a  current  of  carbon 
dioxide  passed  through  until  all  the  iodine  has  been  distilled  into 
a  solution  of  potassium  iodide.  The  amount  of  iodine  is  determined 
by  titration  with  thiosulphate,  and  the  phosphoric  acid  left  in  the 
flask  estimated  as  magnesium  pyrophosphate.  The  results  obtained 
in  both  cases  are  identical.  The  reaction  is  represented  by  the 
equation  8HI03+5PH3— 5H3P04+4I2+4H20.  The  error  is  a 
little  more  than  0T%.  Phosphine  is  shown  to  react  with  excess 
of  silver  nitrate  in  stages  according  to  the  equations  :  (1)  3AgN03+ 
PH3=PAgo+3HNOo ;  (2)  PAg3-f  AgN03+2H20=H3P02+4Ag+ 
HN03 ;  (3)  H3P02  +  2AgN03  +  H20  =  H3P03  +  2Ag  +  2HN03 ; 

(4)  H3P03 + 2  AgN  03 + H20 = H3P04+ 2  Ag + 2HN  03.  The  total 

action  is  therefore  represented  by  the  equation  8AgN03+PH3+ 
4H20=H3P04+8Ag+8HN03.  By  the  action  of  a  cold  saturated 
solution  of  silver  acetate  added  drop  by  drop  to  a  vessel  through 
which  a  steady  stream  of  phosphine  is  added,  the  authors  have 
been  able  to  prepare  silver  phosphide,  PAg3.  This  substance  is  an 
easily  oxidisable,  velvety,  black  powder  which  cannot  be  dried 
without  decomposition ;  it  is  not  deconrposed  by  air-free  cold  water, 
but  in  water  containing  air  it  decomposes  into  metallic  silver.  It 
is  rapidly  decomposed  by  boiling  water,  concentrated  nitric  acid, 
warm  hydrochloric  acid  with  the  liberation  of  phosphine,  and 
concentrated  sulphuric  acid  with  the  liberation  of  sulphur  dioxide. 
The  estimation  of  phosphine  by  means  of  silver  nitrate  takes  place 
in  a  closed  absorptiometer  which  consists  of  a  bulb  (120  c.c.  capacity) 
to  the  bottom  of  which  a  glass  tube  10  cm.  long  and  3  mm.  bore  is 
attached,  and  to  the  top  a  capillary  tube  which  is  bent  twice  at 
right  angles  for  connecting  with  a  gas  burette.  The  capillary 
carries  a  tap  which,  in  addition  to  the  ordinary  bore,  is  also  bored 
along  its  axis.  The  apparatus  is  placed  with  its  lower  tube  in  a 
beaker  containing  A/lO-silver  nitrate  solution  and  filled  with  the 
liquid  and  the  gas  drawn  in  and  the  apparatus  shaken.  After 
fifteen  minutes  the  liquid  is  all  run  into  the  beaker  and  the  ajJparatus 
vol.  cxxii.  ii.  14 
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washed  with  a  little  dilute  nitric  acid  and  water,  and  the  washings 
added  to  the  beaker.  The  solution  is  then  treated  with  hydro¬ 
chloric  acid,  filtered,  and  the  phosphoric  acid  in  the  filtrate 
estimated  as  magnesium  pyrophosphate.  The  results  obtained  by 
this  method  are  in  excellent  agreement  with  those  obtained  by  the 
iodic  acid  method.  The  substitution  of  an  ammoniacal  solution 
of  silver  nitrate  for  aqueous  silver  nitrate  has  no  advantage,  and 
attempts  to  estimate  the  phosphine  by  weighing  the  precipitated 
silver  failed.  A  A/5-solution  of  mercuric  chloride  can  be  used  as 
absorbent  for  phosphine.  The  method  of  work  is  the  same  as 
described  for  silver  nitrate.  The  reactions  taking  place  are  given 
by  the  equations  (1)  6HgCh+2PH3~3HgCl2,P2Hg3+6HCl ;  (2) 
6HgCl2+ PH3+  3H20 — H3P03+ 6HC1 + 6HgCl ;  (3)  8HgCl2+PH3+ 
4H20 — H3P04 + 8HC1 + 8HgCl.  When  the  absorption  is  complete, 
the  liquid  and  precipitate  are  boiled  with  bromine  water,  the 
mercury  is  removed  by  hydrogen  sulphide,  and  the  phosphoric 
acid  determined  as  magnesium  pyrophosphate.  The  results  are 
uniformly  good.  A  N /5-solution  of  gold  chloride  is  a  good  absorbent 
for  phosphine ;  the  method  employed  is  the  same  as  described 
above.  The  following  reactions  occur  during  the  absorption ; 
(1)  3 AuC13+ PH3+ 3H20 — 3 AuCl + H3P03 + 6HC1 ;  (2)  4AuC13+ 

PH3+ 4H20 — H3P04 + 4  AuCl + 8HC1 ;  (3)  3AuC1+PH3- Au3P+ 

3HC1;  (4)  3  Au3P + AuC13 + 6H2  0=1 0  Au + 3H3P02 + 3HC1 ;  (5) 
3H3P02+ 2  AuC13+ 3H20 = 2  Au + 3H3P03+  6HC1 ;  (6)  3H3P03+ 
2AuC13+3H20=2Au+3H3P04+6HC1.  The  total  and  completed 
action  is  represented  by  the  equation  8AuC13+3PH3+12H20— 
8Au+24HC1+3H3P04.  After  the  action  is  completed,  the  gold 
in  solution  is  precipitated  by  hydrogen  sulphide,  filtered,  and  the 
phosphoric  acid  in  the  filtrate  estimated  as  above  after  oxidation 
by  bromine  wrater.  A  A/5-solution  of  copper  sulphate  is  a  good 
but  much  slower  absorbent  for  phosphine  than  the  other  salts 
mentioned.  The  analysis,  using  this  salt,  is  carried  out  as  in  the 
case  of  gold.  The  absorption  occurs  according  to  the  equations  : 
(1)  3CuS04 + PH3 + 3H20 = H3P03 + 3Cu + 3H0S 04 ;  (2)  4CuS04+ 
PH3+4H20=4Cu+H3P04+4H2S04;  (3)  3CuS04+2PH3=Cu3P2+ 
3H2S04;  (4)  Cu3P2+3Cu=2Cu3P.  J.  F.  S. 

Estimation  of  Krypton  and  Xenon  in  Absolute  Values  by 
Spectrophotometry.  Charles  Moureu  and  Adolphe  Lepape 
(Compt.  rend .,  1922,  174,  908 — 913). — A  modification  of  previous 
wrork  (A.,  1911,  ii,  439,  1134).  The  authors  have  prepared  mixtures 
of  pure  argon  wdth  differing  amounts  of  pure  krypton  on  the  one 
hand  and  pure  xenon  on  the  other.  For  the  mixtures  containing 
krypton,  the  pressures  at  vrhich  the  intensity  of  the  line  X= 5870*91 
of  the  krypton  is  just  equal  to  that  of  the  argon  lines  X— 5860*54 
and  5912*31  respectively  have  been  determined  for  each  mixture. 
For  the  xenon  mixtures,  the  xenon  line  X— 4671*22  and  the  argon 
line  X= 4702*5  have  been  used.  These  figures  thus  give  a  means 
of  calculating  the  amounts  of  krypton  or  xenon  in  argon-krypton 
and  argon-xenon  mixtures  respectively.  The  limits  of  dilution 
at  which  measurements  can  be  made  are  for  krypton  0*5 — 4*5  X  10-3 
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and  for  xenon  2 — 8  X  10A  If  the  mixture  to  be  examined  contains 
too  much  krypton  or  xenon,  it  must  first  be  diluted  with  pure 
argon,  but  if  it  is  too  dilute  it  must  be  concentrated  by  fractionation, 
using  coconut  charcoal.  W.  G. 

Estimation  of  Carbon  in  Cast  Iron  and  Steel  by  Corleis's 
Apparatus.  G.  Batta  and  H.  Thyssen  {Bull.  Soc .  chim .  Belg., 
1922,  31,  112 — 117). — By  means  of  a  number  of  blank  experiments, 
errors  in  the  estimation  have  been  traced  to  incomplete  drying  of 
the  gas  before  absorption  of  the  carbon  dioxide  by  alkali.  Detailed 
experimental  methods  based  on  a  considerable  number  of  analyses 
have  been  worked  out  and  are  recommended.  H.  J.  E. 

Rapid  Analysis  of  Potassium  Perchlorate.  Victor  Lenher 
and  Martin  Tosterud  {J.  Amer.  Chem.  Soc.,  1922,  44,  611 — 612). — 
The  following  method  is  described  as  the  most  satisfactory  for  the 
estimation  of  perchlorate.  A  0*5  gram  sample  is  mixed  in  an  agate 
mortar  with  1  ‘0  gram  of  manganese  dioxide,  transferred  to  a  porce¬ 
lain  crucible,  and  heated  for  fifteen  minutes  at  600 — 700°.  After 
cooling,  the  mass  is  extracted  with  hot  water,  filtered,  and  the 
chlorine  determined  by  either  Mohr’s  or  Volhard’s  method.  The 
results  are  about  0*2— -0*3%  low,  due  to  loss  by  volatilisation.  A 
blank  experiment  with  the  manganese  dioxide  should  always  be 
carried  out.  Greater  accuracy  is  obtained  by  Lamb  and  Marden’s 
method  (A.,  1912,  ii,  681)  of  heating  the  perchlorate  alone  in  a 
glass  tube  and  retaining  the  fumes  evolved  with  a  j)lug  of  asbestos. 

J.  F.  S. 

Estimation  of  Sodium  in  Serum  without  the  Use  of 
Platinum  Dishes.  S.  J.  Wilson  (/.  Biol .  Chem.,  1922,  50, 
301 — 302). — In  the  estimation  of  sodium  as  pyroantimonate  by 
Kramer  and  Tisdall’s  method  (A.,  1921,  ii,  463),  the  precipitation 
may  be  carried  out  in  tinned  dishes,  in  place  of  platinum  ones, 
without  loss  of  accuracy.  E.  S. 

Effect  of  Hydrogen-ion  Concentration  on  the  Estimation 
of  Calcium.  Alfred  T.  Shohl  (J.  Biol.  Chem.,  1922,  50,  527 — 
536). — In  the  estimation  of  calcium  in  the  presence  of  magnesium 
and  phosphates  by  McCrudden’s  method  (A.,  1910,  ii,  243;  1911, 
ii,  1136)  the  hydrogen-ion  concentration  must  be  kept  within  the 
limits  PH  4*0  and  PH  5*6.  With  a  more  acid  solution,  calcium 
oxalate  dissolves,  whilst  with  a  less  acid  one  magnesium  ammonium 
phosphate  is  precipitated.  E.  S. 

A  Rapid  and  Accurate  Method  for  estimating  Calcium  in 
Urine.  Alfred  T.  Shohl  and  Frank  G.  Pedley  {J.  Biol.  Chem., 
1922,  50,  537 — 544). — Uric  acid  and  other  substances  present  in  the 
urine  which  would  interfere  with  the  titration  by  permanganate  are 
oxidised  by  boiling  with  ammonium  persulphate  after  acidification 
with  nitric  or  sulphuric  acid.  The  calcium  is  then  precipitated  by 
addition  first  of  oxalic  acid  and  then  of  ammonia  until  neutral  to 
methyl-red,  which  brings  the  solution  to  Pn  4*8 — 5*3  (cf.  preceding 
abstract).  After  remaining  over-night,  the  precipitate  is  filtered 
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on  to  a  hardened  filter-paper,  washed,  transferred  to  the  original 
flask,  and  the  calcium  oxalate  estimated  by  titration  with  per¬ 
manganate.  E.  S. 

The  Analytical  Chemistry  of  Colloidal  Disperse  Systems. 
I.  Estimation  of  Silver  Ion  in  the  Presence  of  Colloidal 
Silver.  A.  Gutbier,  J.  Huber,  and  0.  Kuppinger  (Ber.,  1922, 
55,  [5],  748 — 752). — The  method  depends  on  the  precipitation  of 
the  protected  metallic  colloid  in  reversible  form  by  the  addition  of 
methyl  alcohol  and  titration  of  the  silver  remaining  in  solution  by 
Volhard’s  method.  To  avoid  adsorption  of  silver  ions  by  the 
precipitate,  it  is  necessary,  before  precipitation,  to  convert  the 
dissolved  silver  into  the  complex  form,  which  can  be  most  con¬ 
veniently  effected  by  means  of  solid  ammonium  carbonate. 

A  measured  volume  of  the  protected  colloidal  system,  prepared 
at  the  atmospheric  temperature  and  in  the  dark,  is  agitated  with  a 
corresponding  excess  of  pure  solid  ammonium  carbonate  until  the 
salt  is  completely  dissolved  and  the  precipitated  silver  carbonate 
has  again  passed  entirely  into  solution.  The  mixture  is  slowly 
poured  into  methyl  alcohol  which  has  been  freshly  distilled  over 
lime,  after  which  it  is  allowed  to  remain  at  rest  for  about  twenty- 
four  hours  until  the  precipitate  has  completely  subsided.  The 
supernatant  liquid  should  now  be  colourless.  The  precipitate  is 
carefully  washed  with  alcohol  by  decantation  and  finally  on  the 
filter.  The  filtrate  and  washings  are  united,  freed  from  alcohol 
by  evaporation  on  the  water-bath,  cooled,  acidified  with  nitric 
acid,  and  titrated  according  to  Volhard’s  method.  H.  W. 

The  Preparation  of  Lead  Test-papers  and  Notes  on  the 
Titration  of  Zinc  with  Sodium  Sulphide.  E.  Olivier  (Bull. 
Soc.  chim.  Belg .,  1922,  31,  102 — 109). — Experimental  details  of  the 
method  used  in  the  author’s  laboratory  for  titrating  zinc  solutions 
are  described  and  instructions  for  making  and  testing  the  lead 
papers  used  as  indicators  given.  The  presence  of  free  ammonia, 
owing  to  its  solvent  action  on  zinc  sulphide,  introduces  an  error; 
the  substance  should  be  removed  by  boiling  or  by  neutralisation. 
Further,  ammonium  salts  should  not  be  present  in  excess,  otherwise 
the  clearness  of  the  end-point  is  impaired.  H.  J.  E. 

Estimation  of  Zinc  as  Sulphate.  A.  Gutbier  and  K.  Staib 
(Z.  anal .  Chem.,  1922,  61,  97 — 103). — Zinc  salts  may  be  converted 
into  sulphate  by  evaporation  with  sulphuric  acid  in  a  platinum 
basin,  heating  the  residue  at  about  500°  for  fifteen  minutes,  cooling 
it,  adding  a  small  quantity  of  water,  and  repeating  the  evaporation 
and  heating ;  the  residue  then  consists  of  anhydrous  zinc  sulphate, 
and  may  be  weighed  as  such;  zinc  sulphate  does  not  dissociate 
below  675°.  If  desired,  the  sulphate  may  be  heated  over  a  blast - 
flame  until  no  further  loss  in  weight  occurs,  and  the  resulting  zinc 
oxide  weighed.  W.  P.  S. 

Rapid  Analysis  of  White  Metal  and  Similar  Alloys.  L. 

Bertiaux  (Ann.  Chim.  Analyt .,  1922,  4,  77 — -79). — Antimony  is 
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estimated  in  one  portion  by  solution  of  the  sample  in  sulphuric 
acid  followed  by  titration  with  permanganate.  A  second  portion 
of  10  grams  is  mixed  with  fine  tin  filings  equal  to  ten  times  the 
antimony  content  of  the  alloy  and  the  mixture  is  treated  with 
sufficient  nitric  acid  to  dissolve  everything.  The  resulting  mass  is 
boiled  with  a  large  quantity  of  water  to  precipitate  completely 
the  tin  and  antimony,  the  liquid  is  cooled,  made  up  to  bulk,  and 
an  aliquot  part  filtered  through  a  dry  paper  and  used  for  the  estima¬ 
tion  of  the  other  metals  by  any  convenient  process.  The  tin  is 
determined  by  difference.  [Of.  J.  Soc.  Chem.  Ind.,  1922.] 

A.  R.  P. 

Estimation  of  Aluminium  in  Tungsten.  Victor  Froboese 
and  Kathe  Froboese  (Z.  anal .  Chem .,  1922,  61,  107 — 110). — 
About  3  grams  of  the  finely  divided  metal  are  ignited  in  a  platinum 
crucible  for  one  hour,  then  fused  with  the  addition  of  a  mixture 
of  potassium  carbonate  and  sodium  carbonate,  and  cooled ;  the  mass 
is  dissolved  in  water,  and  the  solution  filtered.  The  filtrate,  which 
may  contain  a  trace  of  aluminiujn,  is  evaporated  nearly  to  dryness, 
acidified  with  hydrochloric  acid,  evaporated,  the  dry  residue  treated 
with  dilute  hydrochloric  acid  and  water,  and  the  solution  filtered ; 
this  filtrate  is  boiled,  rendered  alkaline  with  sodium  hydroxide, 
again  acidified,  the  aluminium  is  precipitated  as  hydroxide  by 
the  addition  of  ammonia,  and  the  precipitate  is  collected,  ignited, 
and  weighed.  The  main  quantity  of  the  aluminium  remains  in 
the  insoluble  portion  from  the  carbonate  fusion;  this  insoluble 
portion  is  ignited  in  a  platinum  crucible,  heated  with  hydrofluoric 
acid  and  a  drop  of  sulphuric  acid,  fused  with  potassium  pyrosulphate, 
the  mass  dissolved  in  water  and  sulphuric  acid,  and  the  solution 
filtered.  The  filtrate  is  treated  with  “  cupferron  ”  reagent  to 
precipitate  the  iron,  and  the  aluminium  is  then  precipitated  in  the 
usual  way  in  the  filtrate  from  the  iron  precipitate.  W.  P.  S. 

Estimation  of  Free  Acid  in  Acid  Aluminium  Sulphate 
Solutions.  H.  Zsciiokke  and  L.  Hauselmann  (Chem.  Ztg ., 
1922,  46,  302). — The  following  modification  of  Ivanov’s  method  (A., 
1913,  ii,  343,  1078)  is  recommended.  Ten  c.c.  of  the  aluminium 
sulphate  solution,  10  c.c.  of  barium  chloride  solution  (1  :  10),  5  c.c. 
of  potassium  ferrocyanide  solution  (1  :  10)  which  must  not  be  more 
than  six  days  old,  and  60  c.c.  of  boiling  water  are  poured  in  the 
above  order  into  a  100  c.c.  flask.  A  gelatin  solution  (1  :  50)  is 
added  drop  by  drop  with  agitation  until  the  precipitate  that  is 
formed  becomes  flocculent  and  settles  easily.  The  mixture  is 
cooled  and  diluted  to  100  c.c.,  allowed  to  settle,  and  filtered.  Fifty 
c.c.  of  the  clear,  colourless  filtrate  are  diluted  with  50  c.c.  of  water 
and  titrated  with  Ar/10-sodium  hydroxide  until  neutral  to  methyl- 
orange.  The  temperature  of  the  solution  must  never  exceed  85°, 
and  the  excess  of  potassium  ferrocyanide  must  not  be  too  great, 
or  low  results  will  be  obtained.  If  the  quantity  of  acid  present  be 
more  than  6  grams  per  litre,  the  filtrate  remains  cloudy,  when  a 
few  drops  of  Nj  10-sodium  hydroxide  should  be  added  before 
precipitation.  H.  C.  R* 
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Estimation  of  Manganese  as  Sulphate.  J.  Huber  (Z.  anal . 
Chem .,  1922,  61,  103 — 107). — Manganese  sulphate  is  rendered 
anhydrous  by  heating  it  at  360 — 400°;  dissociation  commences 
only  at  650°.  W.  P.  S. 

Estimation  of  Manganese  by  Permanganate  and  Investi¬ 
gation  of  some  Manganites.  P.  B.  Sarkar  and  N.  R.  Dhar 
(Z.  anorg.  Chem.,  1922,  121,  135 — 155). — The  authors  find  that 
manganese  can  be  accurately  estimated  by  permanganate  if  one 
of  the  following  salts  is  present :  magnesium  sulphate,  potassium 
nitrate,  potassium  sulphate,  cadmium  sulphate,  sodium  nitrate, 
potassium  fluoride,  sodium  acetate  and  lithium,  sodium,  calcium, 
barium,  and  strontium  chlorides.  Some  of  the  metals  of  these 
salts  form  manganites,  others  simply  coagulate  the  hydrated 
manganese  dioxide  formed  and  thus  make  possible  a  sharp  end¬ 
point.  Coloured  salts  cannot  be  used,  neither  did  the  titrations 
succeed  in  the  presence  of  such  sparingly  soluble  salts  as  calcium 
phosphate  or  sulphate,  etc.,  because  the  concentration  of  electro¬ 
lyte  is  too  small.  The  preparation,  composition,  and  properties 
of  several  manganites  are  described,  and  the  formation  of  manganites 
and  the  position  of  the  metal  in  the  periodic  system  discussed. 
Absolutely  pure  hydrated  manganese  dioxide  can  be  prepared 
by  heating  a  solution  of  manganous  sulphate  and  sodium  nitrate 
and  gradually  adding  potassium  permanganate  to  the  well -stirred 
mixture.  The  precipitate  is  filtered  and  well  washed  with  hot 
water.  W.  T. 

The  Estimation  of  Manganese  by  Knorre’s  Persulphate 
Method.  P.  Nicolardot,  M.  Geloso,  and  E.  R£glade  (Ann. 
Ckim.  Analyt .,  1922,  4,  69 — 77,  102 — 110). — Manganese  dioxide, 
precipitated  from  sulphate  solutions  by  boiling  with  ammonium 
persulphate,  contains  less  than  the  theoretical  amount  of  oxygen 
unless  at  least  nine  times  as  much  iron  is  present,  and  if  the  pre¬ 
cipitate  is  dissolved  in  ferrous  sulphate  solution  and  the  excess 
of  the  latter  titrated  with  permanganate,  the  manganese  factor 
of  the  permanganate  varies  from  0*498  x  iron  factor  with  pure 
solutions  of  manganese  sulphate  to  0-49176  x  iron  factor  when  the 
original  solution  contains  a  large  excess  of  iron.  Variations  in 
the  acidity  of  the  solution  have  very  little  effect,  especially  in  the 
presence  of  iron,  as  long  as  the  free  acid  does  not  exceed  5%;  in 
any  case,  traces  of  manganese  remain  in  the  mother-liquor  and 
should  be  estimated  by  boiling  the  solution  with  a  further  quantity 
of  persulphate  and  a  little  silver  nitrate  and  titrating  the  per¬ 
manganate  so  formed  with  standard  sodium  arsenite.  Of  the 
common  metals  likely  to  be  present  in  the  solution,  cobalt  gives 
very,  and  nickel  slightly,  high  results.  Instructions  are  given  for 
estimating  manganese  in  ferromanganese  and  spiegeleisen.  [Cf. 
J.  Soc.  Chem.  Ind 1922,  May.]  A.  R.  P. 

Titration  of  Tin  with  Ferric  Chloride.  L.  Smith  ( Z .  anal. 
Chem.,  1922,  61,  113 — 120). — The  hydrochloric  acid  solution  of 
the  tin  salt  is  boiled,  pieces  of  zinc  foil  are  added,  and,  after  about 
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ten  minutes,  the  mixture  is  again  boiled,  and  a  further  quantity  of 
zinc  is  added,  followed  by  hydrochloric  acid.  When  all  the  metal 
is  in  solution,  hot  water  is  added  slowly  so  that  the  boiling  is  not 
interrupted,  and  the  solution  is  then  titrated  with  ferric  chloride 
solution.  The  end-point  of  the  titration  is  denoted  by  the  appear¬ 
ance  of  a  greenish -yellow  coloration.  About  5  grams  of  zinc  are 
required  for  each  gram  of  tin  to  be  reduced,  and  zinc  is  preferable 
to  aluminium  for  the  purpose.  W.  P.  S. 

Micro-analysis  of  Organic  Substances.  G.  Welter  (Ann. 
Chim.  Analyt .,  1922,  4,  33 — 37). — Micro-chemical  methods  may  be 
used  for  the  estimation  of  carbon,  hydrogen,  nitrogen,  halogens, 
sulphur,  methoxyl  groups,  phosphorus,  etc.,  in  organic  substances; 
these  methods  are  described  briefly.  Only  a  few  mg.  of  the  sub¬ 
stance  are  required  for  an  estimation,  but  all  weighings  must  be 
made  on  a  balance  sensitive  to  0*001  mg.  The  error  in  the  results 
obtained  is  about  0*5%.  W.  P.  S. 

The  Estimation  of  Aromatic  Hydrocarbons  in  Mineral 
Oil  Fractions.  H.  I.  Waterman  and  J.  N.  J.  Perquin  (Rec. 
trav.  chim .,  1922,  41,  192—198). — An  attempt  to  apply  the  “  aniline 
point  ”  method  of  Tizard  and  Marshall  (A.,  1921,  ii,  280)  to  the 
estimation  of  aromatic  hydrocarbons  in  various  mineral  oils  and 
their  products  shows  that  the  nature  of  the  fraction  influences 
the  result  considerably.  Experiments  carried  out  with  oils  con¬ 
taining  added  benzene,  naphthalene,  and  phenanthrene  show  that 
addition  of  equal  weights  of  these  substances  does  not  produce 
equal  effects  on  the  “  aniline  point/’  H.  J.  E. 

Estimation  of  Glycerol  by  the  Dichromate  Method.  J. 

Kellner  (Z.  deut.  Oel-Fett-Ind .,  1921,  14,  751 — 752;  cf.  Steinfels, 
Seifensieder  Ztg .,  1915,  42,  721 ;  Tortelli  and  Ceccherelli,  A.,  1914, 
ii,  750). — Analysis  of  glycerol  by  Steinfels’s  (loc.  cit.)  dichromate 
method  gives  low  results  unless  sulphuric  acid,  d  1*230,  is  used 
instead  of  that  of  d  1*1 75.  Chemical  Abstracts. 

Physiology  of  the  Phenols.  I.  The  Estimation  of  Phenols 
in  the  Blood.  K.  F.  Pelkan  (J.  Biol.  Chem .,  1922,  50,  491— 
497). — The  method  of  Folin  and  Denis  (A.,  1912,  ii,  1011)  is  modified 
and  made  applicable  to  blood.  No  heat  is  used  in  the  precipitation 
of  proteins  and  the  concentration  of  filtrates,  since  this  would 
cause  a  loss  of  volatile  phenols.  The  estimation  is  performed  on 
10  c.c.  of  blood.  Proteins  are  removed  by  shaking  with  tungstic 
acid  and  alumina  cream,  and  the  uric  acid  is  precipitated  by  the 
addition  of  a  solution  of  silver  lactate  in  lactic  acid.  Free  phenols 
are  then  estimated  colorimetrieally  in  one  portion  of  the  filtrate, 
using  a  phosphotungstic-phosphomolybdic  reagent,  whilst  in  a 
second  portion  the  estimation  is  performed  after  heating  for  ten 
minutes  on  a  water-bath  with  a  few  drops  of  concentrated  hydro¬ 
chloric  acid.  If  the  last  operation  is  carried  out  in  a  narrow  tube 
no  loss  of  volatile  phenols  occurs  and  the  difference  between  the 
two  results  then  represents  conjugated  phenols.  Since  lactic  acid 
gives  a  coloration  with  the  phosphotungstic-phosphomolybdic 
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reagent,  the  standard  must  be  treated  with  a  corresponding  amount 
of  the  silver  lactate  reagent  (cf.  Benedict  and  Theis,  A.,  1918,  ii, 
461).  E.  S. 

Detection  of  (3-Naphthol  in  Foods,  Spices,  and  Beverages. 

Yutaka  Kinugasa  and  HisajirO  Tatsuno  (J. Pharm.  Soc.  Japan , 
1922,  18 — 24). — The  method  is  based  on  Riegler’s  method  for  the 
detection  of  nitrous  acid  (A.,  1897,  ii,  464).  When  a  solution 
(1  c.c.)  suspected  to  contain  p-naphthol  is  treated  with  2  drops 
of  0T%  sodium  1  :  4-naphthylaminesulphonate  solution,  1  drop  of 
0T%  nitrous  acid,  and  1  drop  of  hydrochloric  acid,  shaken,  and 
ammonia  added,  a  red  coloration  is  produced.  The  colour  occurs 
with  1/1000  mg.  of  p-naphthol  per  litre.  Colorations  are  also  given 
by  this  reagent  with  the  following  substances  in  concentration  of 
1/100,000:  a-naphthol,  violet-red;  resorcinol,  quinol,  phloro- 
glucinol,  pyrogallol  and  thymol,  all  yellow;  phenol,  orange-red; 
benzoic  and  cinnamic  acids,  almost  colourless,  and  salicylic  acid, 
slight  yellow.  [Cf.  J .  Soc .  Chem.  Ind .,  1922,  May.]  K.  K. 

Distillation  Method  for  the  Estimation  of  Santalol  in 
Santal  Oil.  C.  W.  Harrison  (J.  Assoc .  off.  Agric.  Chem.,  1921, 
5,  166 — -171) . — In  the  U.S.  Pharmacopoeia  method  for  estimating 
santalol  in  santal  oil,  the  latter  is  acetylated  and  a  known  quantity 
of  the  dry  product  saponified.  From  the  amount  of  alkali  required 
to  saponify  the  oil,  the  percentage  of  santalol  present  in  the  original 
substance  is  calculated  by  means  of  a  formula  given.  When  the 
santal  oil  is  adulterated  with  a  saponifiable  oil,  the  method  is 
not  applicable.  A  modified  method,  which,  however,  is  not  yet 
completely  standardised,  is  suggested.  It  consists  in  acidifying 
the  product  obtained  after  the  saponification  of  the  acetylated 
oil,  distilling  in  a  current  of  steam  under  specified  conditions,  and 
estimating  by  titration  the  acidity  of  the  distillate.  From  this 
figure  the  percentage  of  santalol  in  the  original  oil  can  be  calculated. 
[Cf.  J.  Soc.  Chem.  Ind.,  1922,  346a.]  J.  R. 

The  Estimation  of  Small  Quantities  of  Dextrose  by  Ber¬ 
trand’s  Process.  Irene  Greiner  (Biochem.  Z .,  1922,  128, 
274 — 278). — Accurate  results  for  the  estimation  of  quantities  of 
dextrose  less  than  10  mg.  are  obtained  by  Bertrand’s  process,  if 
10  c.c.  of  the  sugar  solution  are  taken,  mixed  with  10  c.c.  of  the 
copper  sulphate  solution  and  10  c.c.  of  a  solution  containing 
150  grams  of  sodium  carbonate  and  30  grams  of  sodium  hydrogen 
carbonate  per  litre  are  added,  followed  by  10  c.c.  of  the  sodium 
potassium  tartrate  solution,  and  the  process  carried  out  in  the 
standard  manner,  except  that,  after  boiling  the  solution  for  three 
minutes,  it  is  allowed  to  cool  for  fifteen  minutes.  For  the  titration 
the  use  of  a  5  c.c.  burette  graduated  in  1/50  or  1/100  c.c.  is  recom¬ 
mended.  A  table  showing  mg.  of  copper  equivalent  to  1  to  10  mg. 
of  dextrose  is  given.  H.  K. 

A  Colorimetric  Method  for  the  Estimation  of  Sugars  in 
Normal  Human  Urine.  Otto  Folin  and  Hilding  Berglund 
(J.  Biol.  Chem.,  1922,  51,  209 — 211). — Reducing  substances  are 
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removed  from  the  urine  by  treatment  with  “  Lloyd’s  alkaloidal 
reagent/’  which  is  described  as  a  concentrated  fullers’  earth.  The 
sugars  are  then  estimated  in  the  filtrate  by  the  method  of  Folin 
and  Wu  (A.,  1920,  ii,  337).  For  total  sugar,  a  separate  portion 
of  the  filtrate  is  first  hydrolysed  by  boiling  with  hydrochloric  acid. 

E.  S. 

Inhibition  Phenomena  in  Amylases.  Urban  Olsson  (Z. 
physiol.  Chem .,  1922,  119,  1 — 3;  cf.  this  vol.,  i,  390). — A  method 
for  measuring  the  liquefaction  of  starch  is  based  on  the  principle 
of  recording  the  time  taken  by  a  glass  ball  to  drop  in  the  starch 
solution  contained  in  an  evacuated  tube.  S.  S.  Z. 

The  Estimation  of  Pectin  as  Calcium  Pectate  and  the 
Application  of  this  Method  to  the  Estimation  of  the 
Soluble  Pectin  in  Apples.  Marjory  Harriotte  Carre  and 
Dorothy  Haynes  (Biochem.  J .,  1922,  16,  60 — 69). — Pectin  can 
be  estimated  as  calcium  pectate,  empirical  formula  C17H22016Ca, 
by  precipitation  with  calcium  chloride  and  hydrochloric  acid  under 
determined  conditions.  A  method  is  described  for  the  extraction 
of  the  soluble  pectin  from  apples,  and  some  analytical  results  are 
given.  W.  0.  K. 

A  Reaction  of  Wood  and  some  Observations  on  Anethole. 

Oskar  Adler  ( Biochem .  Z.,  1922,  128,  32 — 34). — All  varieties  of 
wood  when  warmed  with  a  glacial  acetic  acid  solution  of  phenyl- 
hydrazine  hydrochloride  become  coloured  green,  adhering  frag- 
ments  of  bark  becoming  reddish-brown.  The  colours  fade  on 
prolonged  warming.  Furfuraldehyde  (but  not  pentoses),  oil  of 
anise,  and  oil  of  fennel  give  this  green  coloration.  Anethole  is 
a  constituent  of  these  oils  and  gives  the  coloration  when  of  com¬ 
mercial  purity,  but  when  pure  does  not.  The  constituent  respon¬ 
sible  for  the  reaction  has  not  been  traced,  but  it  distils  over  with 
anethole  and  is  produced  from  anethole  by  oxidising  agents,  by 
the  action  of  ultra-violet  light,  and  by  prolonged  heating.  Known 
oxidation  products  of  anethole  and  allied  substances  do  not  give 
the  reaction.  H.  K. 

The  Analysis  of  Partly  Hydrolysed  Fats.  II.  W.  Fahrion 
(Chem.  Umschau ,  1922,  29,  54 — 55,  60 — 61,  66 — 67,  75 — 76,  88 — 
89). — In  using  the  factor  (100  X  acid  number) /(saponification  num¬ 
ber)  for  calculating  the  percentage  of  free  fatty  acids  in  a  sample 
of  partly  hydrolysed  fat,  it  is  assumed  (1)  that  the  saponification 
value  of  the  neutral  fat  is  the  same  as  the  acid  value  of  the  fatt}^ 
acids  obtained  from  it,  and  (2)  that  the  free  fatty  acids  have  no  ester 
value,  their  acid  value  being  the  same  as  their  saponification  value. 
Neither  of  these  assumptions  is  justified.  The  former  assumption 
overlooks  the  fact  that  the  weight  of  fatty  acids  obtained  is  only 
about  95%  of  the  weight  of  fat  treated,  and  involves  an  error  in 
the  percentage  of  free  fatty  acids  amounting  to  a  maximum  of 
+  1*1%  when  there  are  50%  present.  That  the  latter  assumption 
is  not  justified  is  shown  by  a  list  of  acid  values  and  saponification 
values  of  the  fatty  acids  of  various  oils  and  fats.  In  almost  every 
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case  the  saponification  value  is  higher  than  the  acid  value,  the 
difference  being  more  than  10  units  in  the  case  of  the  fatty  acids 
from  cotton  seed,  apricot  kernel,  cherry  kernel,  walnut  and  linseed 
oils,  and  palmitic  and  oleic  acids,  especially  when  the  oils  or  fatty 
acids  have  been  stored  for  long  periods  in  the  light.  This  difference 
is  shown  to  an  even  greater  degree  by  the  fatty  acids  of  kapok 
and  baobab  oils  and  by  those  of  certain  marine  oils.  It  has  been 
explained  by  supposing  a  linking  up  of  carbonyl  groups  with 
ethylenie  linkings,  but  the  case  of  palmitic  acid  cannot  be  explained 
in  this  way.  A  third  assumption  made  in  using  the  above  formula 
is  that  the  various  glycerides  in  a  fat  are  all  split  at  the  same  rate. 
This  is  approximately  true  in  the  case  of  alkaline  saponification,  but 
it  is  doubtful  if  this  is  so  in  that  of  hydrolysis  with  steam,  castor 
seed  lipase,  or  hydrochloric  acid.  For  example,  castor  seed  lipase 
scarcely  attacks  triacetin  and  hydrolyses  tributyrin  incompletely, 
and  the  neutral  fat  from  a  sample  of  palm  kernel  oil  partly  hydro¬ 
lysed  by  steam  under  pressure  showed  a  markedly  lower  saponifica¬ 
tion  number  than  the  free  fatty  acids.  Therefore  the  quantity 
of  free  fatty  acids  in  partly  hydrolysed  fats  cannot  be  calculated 
from  the  acid  number,  because  the  acid  number  of  the  fatty  acids 
can  appreciably  fall  both  during  the  process  and  afterwards. 

H.  C.  R. 

The  Analysis  of  Sour  Milk.  Andre  Kling  and  Arnold 
Lassietjr  (Ann.  Falsif.,  1922, 15,  95 — 101). — If  the  state  of  the  milk 
is  such  that  the  sample  cannot  be  made  homogeneous,  the  estimation 
must  be  carried  out  on  the  whole  sample.  The  “  extract  at  100°  ” 
of  a  milk  no  longer  fresh  must  always  be  suspect,  and  may  be 
very  different  from  that  of  the  fresh  milk.  It  bears  no  relation  to 
the  appearance  of  the  sample  when  analysed.  The  estimation  of 
butter  fat  is  more  trustworthy,  and  varies  little  with  time.  The 
acidity  of  the  fat  obtained  should,  however,  be  determined  to 
ensure  that  the  glycerides  are  not  partly  hydrolysed.  The  esti¬ 
mation  of  casein  precipitated  by  acetic  acid  is  quite  untrust¬ 
worthy  in  the  case  of  sour  samples.  The  estimation  of  lactose  is 
of  doubtful  value,  but  is  best  done  by  Hildt’s  method.  The  ash 
is  affected  by  the  partial  volatilisation  of  chlorides  to  the  extent 
of  about  2%.  The  total  nitrogen  is  quite  unaffected.  It  is  there¬ 
fore  recommended  that  decisions  on  samples  of  milk  which  have 
become  sour  should  be  based  on  estimations  of  butter  fat  and 
total  nitrogen.  H.  C.  R. 

A  Rapid  Method  for  the  Estimation  of  Acetaldehyde. 

N.  K.  Smitt  (Bull.  Bur.  Bio-Tech .,  1922,  No.  5,  117—118).— 
Benzidine  hydrochloride  gives  a  yellow  coloration  with  acetaldehyde, 
which  increases  in  intensity  with  time  and  finally  becomes  brown 
or  orange.  Formaldehyde  gives  a  similar  colour  with  the  reagent, 
but'  in  this  case  it  develops  only  slowly.  For  the  estimation  of 
acetaldehyde  in  solution,  the  solution  is  diluted  until  it  contains 
from  0T  to  5%  and  then  to  5  c.c.  of  the  diluted  solution  5  c.c.  of 
the  benzidine  hydrochloride  solution  are  added  and  after  thirty 
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minutes  the  colour  is  matched  agaiust  a  set  of  standard  tubes  of 
acetaldehyde  to  which  the  reagent  was  added  at  the  same  time. 
The  method  is  not,  however,  sufficiently  sensitive  to  be  used  for 
the  estimation  of  very  small  amounts  of  acetaldehyde.  W.  G. 

Detection  of  Acetaldehyde  in  Urine.  Wilhelm  Stepp 
( Biochem .  Z .,  1922,  127,  13 — 17). — Five  %  of  a  diluted  urine  is 
distilled  through  a  fractionating  column  and  the  vapour  absorbed 
in  ice-cold  water.  The  presence  of  acetaldehyde  is  best  recognised 
by  combination  with  dimethylhydroresorcinol.  H.  K. 

[Estimation  of]  Vanillin.  E.  Tsciiirsch  (Seifensieder  Ztg ., 
1921,  48,  856). — Two  grams  of  vanillin  (m.  p.  80 — 81°)  are  mixed 
with  100  c.c.  of  water  and  30  c.c.  of  A /2 -potassium  hydroxide 
solution,  the  mixture  being  kept  cold,  and  frequently  shaken,  for 
two  hours ;  it  is  then  titrated  with  N /2- sulphuric  acid.  The 
difference  multiplied  by  3*8  gives  the  percentage  of  vanillin. 

Chemical  Abstracts. 

Estimation  of  Digitoxin  in  Digitan.  L.  E.  Warren  (J. 
Amer.  Pharm.  Assoc.,  1922,  11,  8 — 12). — No  satisfactory  method  of 
estimating  digitoxin  has  been  described,  but  the  Keller  method  as 
modified  by  Fromme  is  considered  the  best.  Digitan  is  a  mixture 
of  the  tannates  of  the  glucosides  of  digitalis  diluted  with  lactose. 
The  Keller  method  modified  by  omitting  clarification  with  lead 
acetate  yielded  a  digitoxin  fraction  which,  when  tested  pharma¬ 
cologically,  had  only  about  17%  of  the  activity  of  pure  digitoxin. 

Chemical  Abstracts. 

The  Hypobromite  Reaction  on  Urea.  Paul  Menaul 
(J.  Biol.  CJiem.,  1922,  51,  87 — 88). — The  author  was  unable  to 
obtain  accurate  results  in  the  estimation  of  urea  by  Stehle’s 
modification  (A.,  1921,  ii,  605)  of  the  hypobromite  method. 

E.  S. 

The  Gasometric  Estimation  of  Urea.  Raymond  L.  Stehle 
(J.  Biol.  Chem.j  1922,  51,  89 — 92). — A  reply  to  Menaul  (cf.  pre¬ 
ceding  abstract).  E.  S. 

The  Electrometric  Estimation  of  Cyanides  in  the  Presence 
of  Haloids.  Erich  Muller  and  Hans  Lauterbach  (Z.  anorg. 
Chern 1922,  121,  178 — 192). — The  electrometric  estimation  of 
cyanides  was  carried  out  by  Treadwell  (A.,  1911,  ii,  827).  When 
silver  nitrate  solution  is  run  into  a  solution  of  a  cyanide  containing 
a  silver  electrode  a  sudden  increase  of  potential  is  observed  when 
CN  :  Ag=2  :  1  corresponding  with  the  completion  of  the  reaction 
2CN'+Ag'— Ag(CN)2'  (1).  This  sudden  change  is  due  to  the  com¬ 
mencement  of  the  reaction  Ag(CN) '2-f  Ag’=2AgCN  (2).  The 
authors  found  another  sharp  change  in  the  potential  when  reaction 
(2)  is  completed  and  the  concentration  of  silver-ion  in  the  solution 
increases.  This  second  maximum  rate  of  change  of  potential 
is  more  accurate  than  the  first,  which  gives  a  slightly  low  result. 
This  second  point  is  also  of  importance  in  the  estimation  of  a 
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mixture  of  cyanide  and  haloids.  The  solubility  products  of  the 
silver  salts  are  Agl=10~16;  AgBr=6*4x  10~13;  AgCN=4*8 x  10"12 ; 
AgCl=  10“10.  Saturated  solutions  of  these  salts  contain  a  higher  con¬ 
centration  of  silver  ion  than  a  solution  of  potassium  silver  cyanide, 
because  they  are  all  soluble  in  a  solution  of  potassium  cyanide. 
Hence  a  solution  containing  cyanide  and  haloids  should  give  several 
sharp  changes  of  potential  in  an  electrometric  titration  which 
would  correspond  with  the  end  of  the  several  precipitations.  The 
solubilities  of  the  bromide,  cyanide,  and  chloride  of  silver  are 
near  to  one  another  and  sudden  changes  of  potential  corresponding 
with  these  three  were  not  observed. 

The  results  obtained  were  as  follows  : 

(I+CN)  three  sudden  changes  giving  (I)  ^CN  (2)  JCN-f  I  (3)  CN+(I) 

(Br+CN)  two  „  „  „  (l)iCN  (2)CN+Br 

(Cl+CN)  „  „  „  „  (1)  4CN  (2)  CN-f-Cl 

(I+Br(orCl)+CN)  three  „  „  (l)JCN  (2)  £CN-fI  (3)CN-fI-f  Br(orCl) 

(Br+  Cl+CN)  two  „  „  (I)|CN  (2)  CN-f  Br+Cl 

The  apparatus  is  described.  W.  T. 

Sensitiveness  of  certain  Tests  for  Hydrocyanic  Acid, 

Thure  Sundberg  (Z,  anal.  Chem .,  1922,  61,  110 — 112). — The 
author  agrees  with  the  statement  of  Kolthoff  (A.,  1918,  ii,  128) 
that  the  ferrocyanide  reaction  is  the  most  trustworthy  for  the 
identification  of  hydrocyanic  acid ;  the  test  will  detect  as  little 
as  0'023  mg.  of  hydrogen  cyanide  in  10  c.c.  of  solution.  Other 
sensitive  tests  are  the  guaiacum-eopper  sulphate  test  (0001  mg. 
HCN)  and  the  copper-benzidine  acetate  test  (0*005  mg.  HCN; 
A,  1921,  ii,  224).  W.  P.  S. 

Modification  in  the  Process  of  Extraction  of  Alkaloids. 

Domenico  Liotta  (Arch.  Farm,  sperim.  Sci.  aff.}  1921,  32,  27— 
30;  cf.  A.,  1920,  i,  587). — The  estimation  of  nicotine  in  tobacco 
may  be  simplified  as  follows.  The  dried,  powdered  material 
(1*5 — 3  grams)  is  completely  decolorised  by  treatment  with 
chlorine  and  then  steeped  in  water  at  the  ordinary  temperature 
for  twenty-four  to  forty-eight  hours.  From  the  resulting  solution 
the  nicotine  is  precipitated  by  means  of  silicotungstic  acid,  the 
precipitate  being  calcined ;  multiplication  of  the  weight  of  the 
calcined  residue  by  0*1139  gives  the  weight  of  nicotine  present 
in  the  sample  taken.  The  method  gives  results  in  good  agreement 
with  those  furnished  by  the  ordinary  method,  and  is  doubtless 
applicable  to  the  estimation  of  other  alkaloids.  T.  H.  P. 

Estimation  of  the  Alkaloids  in  Extract  of  Aconite.  A. 

Astruc,  E.  Canals,  and  It.  Bordier  (J.  Pharm.  Ghim .,  1922,  25, 
161 — 164). — The  official  method  of  the  French  Codex  for  the  * 
estimation  of  the  alkaloids  in  extract  of  aconite  gives  low  results 
owing  to  their  incomplete  extraction  by  the  specified  quantity 
of  ether.  The  following  method  of  operation  is  recommended 
in  preference  :  5  grams  of  extract  are  diluted  to  25  c.c.  with  water, 
10  c.c.  of  10%  nitric  acid  are  added,  followed  by  5  c.c.  of  ammonia, 
and  the  solution  is  extracted  three  times  with  quantities  of  100  c.c. 
of  ether  with  vigorous  and  repeated  agitation  during  ten  minutes 
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for  each  extraction.  It  is  then  extracted  four  times  with  50  c.c. 
of  ether,  and  the  fourth  extract  should  be  free  from  alkaloid  when 
tested  with  Valser  and  Mayer’s  reagent.  The  alkaloids  in  the 
united  ethereal  extracts  are  then  transferred  to  aqueous  solution 
by  shaking  with  dilute  nitric  acid  followed  by  four  washings  w7ith 
water,  and  they  are  then  precipitated  in  the  usual  way  from  the 
filtered  aqueous  solution  by  adding  15  c.c.  of  5%  silicotungstic 
acid  and  20  c.c.  of  10%  nitric  acid.  The  precipitate  is  collected 
on  a  filter  and  ignited,  and  the  weight  of  the  residue  multiplied 
by  the  factor  0*793  gives  the  weight  of  alkaloid  in  the  5  c.c.  of 
extract  taken.  G.  F.  M. 

Method  for  the  Estimation  of  Procaine  [Novocaine].  A.  W. 

Hanson  (J.  Assoc.  Off.  Agric .  Chem.,  1921,  5,  163 — 166). — When 
novocaine  is  heated  with  0TAT-sodium  hydroxide  solution,  it  is 
hydrolysed  with  a  quantitative  formation  of  sodium  p-amino- 
benzoate.  This  compound  without  extraction  can  be  titrated 
with  a  mixed  potassium  bromide  and  potassium  bromate  reagent 
under  specified  conditions.  The  estimation  depends  on  the  fact 
that  each  molecule  of  novocaine  reacts  with  3  molecules  (6  atoms) 
of  bromine.  [Cf.  J.  Soc.  Chem .  Ind .,  1922,  345a.]  J.  H. 

The  Estimation  of  the  Purine  Bases  in  Urine.  E.  Salkowski 
(Z.  physiol.  Chem.,  1922,  119,  121 — 124). — Estimations  of  the 
purine  bases  carried  out  by  Eridericia  shoved  that  the  silver 
method  of  the  author  gives  lower  results  than  the  Kruger- Schmid 
method.  This  is  interesting  in  view  of  Steudel  and  Chon’s  recent 
results  (this  vol.,  ii,  239).  S.  S.  Z. 

Estimation  of  Uric  Acid  in  Blood.  A.  Grigaut  (Bull,  Soc . 
Chim.  Biol.,  1922,  4,  11 — 22). — Proteins  are  precipitated  by  meta- 
phosphoric  acid  and  the  colorimetric  method  of  Folin  and  Denis 
(A.,  1913,  ii,  162)  is  then  applied  directly  to  the  protein-free  filtrate. 

E.  S. 

Estimation  of  Uric  Acid  in  Blood.  Stanley  It.  Bene¬ 
dict  (J.  Biol.  Chem.,  1922,  51,  187 — 207). — In  the  colorimetric 
method  described,  a  new  arsenic  phosphotungstic  acid  reagent 
is  used  which,  with  uric  acid,  produces  a  much  greater  depth  of 
colour  than  the  phosphotungstic  acid  reagent.  The  new  reagent 
is  prepared  by  adding  50  grams  of  arsenic  pentoxide,  25  c.c.  of 
85%  phosphoric  acid,  and  20  c.c.  of  concentrated  hydrochloric 
acid  to  a  solution  of  100  grams  of  sodium  tungstate  in  600  c.c.  of 
water,  boiling  for  twenty  minutes,  and  finally  diluting  to  1  litre. 
For  the  estimation,  proteins  are  removed  from  the  blood  by  the 
tungstic  acid  method  and  5  c.c.  of  the  filtrate  are  taken.  After 
dilution  to  10  c.c.,  4  c.c.  of  a  5%  sodium  cyanide  solution  con¬ 
taining  2  c.c.  of  concentrated  ammonia  per  litre  and  1  c.c.  of  the 
arsenic  phosphotungstic  acid  reagent  are  added  and  the  mixture 
is  immersed  in  boiling  water  for  three  minutes.  After  cooling, 
the  colour  developed  is  compared  with  a  standard.  Results 
obtained  by  this  method  are  usually  somewhat  higher  than  those 
obtained  by  the  precipitation  method  of  Folin  and  Wu  (A.,  1919, 
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ii,  308).  The  possible  causes  of  this  and  the  relative  merits  of 
the  two  methods  are  discussed  at  some  length  in  the  original. 

E.  S. 

A  New  Colorimetric  Method  for  the  Estimation  of  Plasma 
Proteins.  Hsien  Wu  (J.  Biol.  Chem .,  1922,  51,  33 — 39). — 
The  method  depends  on  the  colour  reaction  which  the  three  proteins 
give  with  phospho-18-molybdotungstic  acid  (phenol  reagent)  in 
the  presence  of  sodium  carbonate.  A  tyrosine  standard  is  used, 
estimations  by  the  Kjeldahl  method  having  shown  that,  for  human 
plasma,  1  mg.  of  tyrosine  is  equivalent  to  16*4  mg.  of  fibrin,  25*2 
mg.  of  globulin,  or  27*5  mg.  of  albumin.  Separation  of  the  proteins 
is  effected,  in  the  main,  by  the  method  of  Cullen  and  Van  Slyke 
(A.,  1920,  ii,  398).  Fibrin  and  albumin,  after  purification,  are 
estimated  directly,  whilst  the  albumin  and  globulin  contained  in 
the  filtrate  from  the  fibrin  are  precipitated  and  estimated  together. 
The  value  for  the  globulin  is  then  obtained  by  difference.  E.  S. 

The  Tyrosine  Content  of  Proteins.  Otto  Furth  and  Walter 
Fleischmann  ( Biochem .  Z .,  1922,  127,  137 — 149). — A  comparison 
of  the  various  processes  for  the  estimation  of  tyrosine  in  proteins 
shows  that  the  quantity  of  tyrosine  which  can  be  isolated  gravi- 
metrically  is  far  below  that  estimated.  The  method  of  Folin  and 
Denis  (A.,  1912,  ii,  1012),  and  the  colorimetric  estimation  by  the 
diazo-reaction  and  by  Millon’s  reagent  give  maximum  values,  the 
most  suitable  method  being  the  absorption  of  bromine  in  acid  solution 
by  the  protein  hydrolysate  after  removal  of  substances  precipitable 
by  phosphotungstic  acid.  H.  K. 

Micro-estimation  of  Albumin.  C.  Vallee  and  M.  Polo- 

nowski  (Compt.  rend.  Soc.  Biol.,  1921,  84,  901 — 903 ;  from  Chem. 
Zentr.,  1921,  iv,  1080). — The  total  nitrogen  is  estimated  in  1  c.c.  of 
the  liquid  under  examination  by  the  method  previously  described 
(this  vol.,  ii,  312).  In  a  further  2 — 3  c.c.  of  the  liquid  the  albumin 
is  precipitated  by  addition  of  two  drops  of  glacial  acetic  acid  and 
a  small  quantity  of  sodium  chloride,  and  heating  on  a  water-bath  at 
90°.  The  liquid  is  made  up  to  the  original  volume,  centrifuged, 
and  the  nitrogen  estimated  in  an  aliquot  portion  of  the  clear  liquid. 
The  albumin  nitrogen  is  thus  obtained  by  difference.  G.  W.  R. 

Estimation  of  Pepsin.  H.  W.  Valteich  and  C.  C.  Glover 
(J.  Amer.  Pharm.  Assoc.,  1921,  10,  595 — 606). — Comparative 
examination  of  methods  for  the  estimation  of  pepsin  showed  that 
whilst  Northrup’s  electrolytic  method  is  trustworthy,  the  best 
method  is  that  of  U.S.P.  IX,  although  the  use  of  storage  eggs 
instead  of  fresh  eggs  is  recommended.  Chemical  Abstracts. 

A  New  Method  for  the  Estimation  of  Pepsin.  Karl 
Glassner  {Biochem.  Z.,  1922,  127,  312 — 315). — This  method  is  a 
precipitation  method  and  depends  on  the  observation  that  globin 
(readily  prepared  from  haemoglobin  by  a  slight  modification  of 
Strauss  and  Grtitzner’s  method;  A.,  1921,  i,  200)  is  precipitated 
from  hydrochloric  acid  solution  by  ammonia  and  is  insoluble  in 
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excess  of  ammonia,  especially  if  a  few  drops  of  ammonium  chloride 
are  added.  A  series  of  dilutions  of  pepsin  or  gastric  juice  and  acid 
in  geometrical  progression  are  made  and  1  %  globin  solution  is  added 
to  each.  After  digestion  at  40°  for  fifteen  minutes,  addition  of 
3 — 5  drops  of  ammonium  chloride  solution  (10%)  and  1 — -2  c.c.  of 
1%  ammonia  solution  gives  a  flocculent  precipitate  in  the  tubes 
containing  undigested  globin.  H.  K. 

Tannase.  Donald  Rhind  and  Francis  Edward  Smith 
(Biochem.  J.,  1922,  16,  1 — 2). — A  method  has  been  elaborated 
for  estimating  the  hydrolysing  power  of  tannase  by  measuring 
the  tannin  present  in  a  solution  before  and  after  action  by  the 
enzyme  for  varying  periods.  The  tannin  is  estimated  by  titrating 
the  whole  solution  with  potassium  permanganate  in  presence  of 
indigo -carmine,  the  tannin  is  then  removed  by  Nierenstein’s 
caseinogen  method  (A.,  1911,  ii,  236),  and  the  solution  is  again 
titrated  with  potassium  permanganate.  The  difference  between 
the  two  titrations  represents  the  amount  of  gallotannin  present. 

W.  0.  K. 

Estimation  of  Peroxydase  in  Milk.  Francis  E.  Rice  and 
Toratoro  Hanzawa  (J.  Ind .  Eng.  Chem .,  1922, 14,  201 — 202). — The 
method  of  Bach  and  Chodat  for  the  estimation  of  peroxydase  in 
plant  juices  (A.,  1904,  i,  542)  is  adapted  for  milk.  It  depends  on 
the  oxidation  of  pyrogallol  by  hydrogen  peroxide,  the  reaction  being 
catalysed  by  peroxydase.  The  number  of  mg.  of  purpurogallin 
precipitated  by  the  action  of  10  c.c.  of  milk  is  called  the  “  peroxydase 
number.”  The  reaction  takes  seven  days,  and  air  must  be 
excluded.  The  residue  after  filtration  is  washed  with  light  petrol¬ 
eum  to  remove  fat.  Whole  and  skim  milk  are  about  equal  in 
peroxydase  activity.  Heating  milk  below  68*3°  for  thirty  minutes 
reduces,  but  does  not  destroy  peroxydase  activity,  which  is  also 
reduced  slightly  by  keeping  on  ice  for  two  days.  Samples  of  milk 
for  the  estimation  of  peroxydase  cannot  be  preserved  with  mercuric 
chloride  or  formaldehyde.  H.  C.  R. 

Estimation  of  the  Antiscorbutic  Vitamin  (Vitamin-C). 

H.  C.  Sherman,  V.  K.  LaMer,  and  H.  L.  Campbell  (J.  Amer. 
Chem.  Soc.9  1922,  44,  165 — 172). — A  modified  diet  free  from 
vitamin- C  and  containing  an  adequate  amount  of  vitamin- A, 
namely,  ground  oats  59%,  skim  milk  powder,  heated  on  open 
trays  at  110°,  30%,  freshly  prepared  butter  fat  19%,  and  sodium 
chloride  1%  is  recommended.  The  method  of  measurement  con¬ 
sists  in  a  series  of  observations  on  animals  receiving  no  vitamin- O 
and  different  measured  amounts  up  to  the  amount  which  affords 
complete  protection,  and  permits  optimum  growth.  The  symptoms 
and  autopsy  findings  are  interpreted  in  terms  of  the  percentage  of 
the  required  amount  of  antiscorbutic  vitamin  which  was  actually 
received  by  the  animal  in  any  individual  case.  W.  G. 

Blood  Analysis.  IV.  Ashing  Methods.  M.  Richter- 
Quittner  (Biochem.  Z .,  1921,  126/  97 — 104). — For  the  estimation 
of  total  alkali  metals,  phosphorus  and  iron,  for  example,  in  blood, 
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ashing  methods  can  be  employed  successfully.  Corpuscles  contain 
fewer  mineral  constituents  than  serum  and  still  less  if  the  flow  of 
blood  be  stemmed  in  a  vein.  H.  K. 

Analysis  of  Blood  and  Urine.  I.  Ludwig  Pincussen 
and  Aristomenis  Floros  ( Biochem .  Z.y  1921,  125,  42 — 45). — 
To  avoid  the  expensive  torsion  balance  in  Bang’s  micro- methods, 
the  authors  recommend  a  fine  graduated  pipette  holding  0-1  gram 
of  blood.  By  working  quickly  the  same  pipette  can  be  used 
for  measuring  the  two  drops  of  blood,  for  duplicate  analysis, 
without  use  of  an  anti -clotting  agent.  Examples  are  given  of  the 
estimation  of  the  reducing  sugar  of  blood.  Bang’s  method  for 
the  analysis  of  sugar  in  blood  is  applicable  to  sugar  in  urine  if  the 
coagulable  protein  is  removed  by  addition  of  12  c.c.  of  0-05% 
copper  sulphate  solution  to  1  c.c.  of  diluted  urine  (1  :  100).  The 
results  agree  with  the  macro-method.  Other  substances  which 
produce  a  high  reduction  figure  are  creatine  and  uric  acid,  the  urine 
of  persons  with  an  increased  uric  acid  and  creatine  content  showing 
increased  reduction.  H.  K. 

Analysis  of  Blood  and  Urine.  II.  Ludwig  Pincussen 
and  Kate  Momferratos-Floros  (Biochem.  Z .,  1921,  125,  46 — 
48). — For  the  micro- estimation  of  acetone  in  urine,  a  brisk  current 
of  air  is  drawn  for  twenty -five  minutes  through  1 — 2  c.c.  of  urine, 
mixed  with  20 — 30  mg.  of  oxalic  acid,  0-5  gram  of  sodium  chloride 
and  5  c.c.  of  water,  and  the  free  acetone  absorbed  by  10 — 15  c.c. 
A /1 00 -iodine  solution  mixed  with  1  c.c.  of  33%  sodium  hydroxide 
solution.  The  excess  of  iodine  is  estimated  volumetrically  after 
acidifying.  The  combined  acetone  as  acetoacetic  acid  is  obtained 
by  changing  the  receiver  and  passing  the  current  of  air  through  the 
boiling  solution.  For  the  estimation  of  ammonia  in  blood,  5  c.c. 
mixed  with  0-2%  potassium  oxalate  were  treated  with  0*1  c.c.  of 
sodium  hydroxide  solution  and  the  volume  made  up  to  25  c.c. 
exactly  with  alcohol,  whereby  protein  is  precipitated.  The  solution 
is  filtered  rapidly  into  a  vessel  containing  a  drop  of  dilute  acid  to 
fix  the  ammonia.  Twenty  c.c.  of  filtrate  were  made  alkaline  with 
sodium  carbonate  solution  and  a  current  of  air  was  passed  through 
for  fifteen  minutes  at  40°  and  the  ammonia  absorbed  by  2  c.c. 
of  A/50-sulphuric  acid.  H.  K. 

Method  for  the  Estimation  of  Total  Base  in  Urine.  Cyrus 
H.  Fiske  (J.  Biol.  Chem .,  1922,  51,  55 — 61). — Organic  matter  is 
removed  from  the  urine  by  evaporation  with  a  mixture  of  sulphuric 
and  nitric  acids.  Phosphates  are  removed  from  the  residue  by 
the  ferric  chloride-ammonium  acetate  method,  after  which  the 
filtrate  is  evaporated  to  dryness  and  ignited  first  with  sulphuric 
acid  and  then  with  ammonium  carbonate.  The  residue  contains 
the  sulphates  of  sodium,  potassium,  calcium,  and  magnesium. 
Estimation  of  sulphate  by  the  benzidine  method  (A.,  1921,  ii,  556) 
gives  the  equivalent  of  the  bases  present.  E.  S. 
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The  Role  of  the  Physicist  in  the  Development  of  Chemical 
Theory.  Presidential  Address.  Delivered  at  the  Annual  General 
Meeting,  March  30th,  1922.  Sir  James  Walker  (T.,  1922,  121, 
735—745). 

Relationships  between  Molecular  Refraction  and  Other 
Properties.  W.  Herz  (Z.  physikal.  Chem .,  1922,  101,  54 — 62). — * 
From  Berthelot’s  equation,  M—WA  d  {Tk/pk(2— T/Tk)\  (A.,  1899, 
ii,  404),  and  Guye’s  expression,  MR=l'8Tk/pk)  in  which  MR  is 
the  molecular  refraction  and  the  other  symbols  have  their  usual 
significance,  the  author  has  derived  the  expression  M  /ds=5MR, 
where  ds  is  the  density  at  the  boiling  point.  This  expression  says 
that  the  molecular  volume  for  non -associated  liquids  at  the  boiling 
point  has  a  value  equal  to  five  times  the  molecular  refraction. 
This  statement  has  been  tested  for  thirty-three  substances  and 
shown  to  be  fairly  in  keeping  with  facts  in  the  case  of  the  simpler 
aliphatic  liquids,  but  in  the  case  of  halogen -substituted  compounds, 
aromatic,  heterocyclic,  and  inorganic  substances,  large  divergences 
are  observed.  The  expression  MR— M /5ds—0‘9c/dkT8  is  deduced, 
from  which  M~ll’97c/Ts  is  obtained,  where  c  is  the  molecular 
boiling-point  elevation  constant.  This  equation  is  shown  to  be 
in  keeping  with  fact  to  the  extent  of  10 — 20%.  Further  expres¬ 
sions  are  derived  by  which  from  the  molecular  volume  at  the 
boiling  point  and  the  molecular  refraction  the  molecular  diameter 
and  the  internal  pressure  may  be  calculated.  In  many  cases  it 
is  shown  that  ML/MR=8pk,  where  L  is  the  latent  heat  of  vaporis¬ 
ation  at  the  boiling  point.  A  constant  relationship  is  shown  to 
exist  between  the  coefficient  of  expansion,  the  molecular  refraction, 
and  the  critical  pressure,  which  has  the  form  Jfi?pi:/(l/A;20+293)  = 
constant  (0*9).  Evaluation  of  this  constant  for  seventeen  sub¬ 
stances  gives  figures  which  lie  between  the  extremes  1*38  and  0*84. 

J.  F.  S. 

Regularities  in  Systems  of  Bands.  A.  Kratzer  (Ann.  Physik , 
1922,  [iv],  67,  127 — 153). — The  work  of  Heurlinger  (Diss.  Lund., 
1918),  and  Lenz  ( Verh .  Deut .  physikal.  Ges .,  1919,  21,  632)  on 
series  lines  in  band  spectra  is  extended  by  the  application  of  the 
quantum  theory  to  the  consideration  of  the  anharmonic  vibrations 
of  a  molecular  oscillator.  A  formula,  similar  to  that  deduced 
empirically  by  Deslandres  (A.,  1920,  ii,  69)  is  obtained  for  the 
zero  lines  in  a  series  of  bands,  and  is  found  to  represent  very  exactly 
the  lines  in  the  band  spectrum  of  oxygen  and  the  lines  in  the  violet 
band  spectrum  of  cyanogen.  The  significance  of  the  constants 
in  Deslandres ’s  formula  is  interpreted  on  the  basis  of  the  quantum 
theory,  and  a  formula  involving  nine  constants  is  obtained,  to 
represent  the  whole  of  the  lines  in  the  violet  band  spectrum  of 
vol.  cxxn.  ii.  15 
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cyanogen,  exclusive  of  the  line  structure.  The  application  of  the 
theory  to  the  lines  in  the  red  band  spectrum  of  cyanogen  and  the 
band  spectrum  of  nitrogen  is  briefly  indicated.  J.  S.  G.  T. 

The  Structure  of  the  Balmer  Series.  Otto  Oldenberg 
(Ann.  Physilc .,  1922,  67,  69 — 72). — The  new  measurements  of 
McLennan  and  Lowe  (A.,  1921,  ii,  666)  for  the  Ha,  H^,  Hy,  and  H$ 
lines  are  not  considered  to  be  in  opposition  to  the  Sommerfeld 
theory  of  the  structure  of  the  Balmer  series,  the  differences  being 
explained  by  the  neglect  of  the  small  shift  which  is  caused  by  the 
steep  rise  in  intensity  of  a  neighbouring  line.  Experiments  with 
the  discharge  tube  used  by  Wood  (A.,  1920,  ii,  569)  indicate  that 
the  third  members  of  the  triplets  found  by  McLennan  and  Lowe 
are  not  produced  in  the  absence  of  nitrogen.  The  new  lines  which 
are  observed  on  the  admission  of  nitrogen  are  found  to  be  some¬ 
what  sharper  than  the  Balmer  doublet.  W.  E.  G. 

Extension  of  the  X-Ray  Spectrum  to  the  Ultra-violet. 

E.  H.  Ktjrth  ( Physical  Rev.,  1921,  18,  461 — 477). — Certain 
improvements  in  technique  made  it  possible  to  obtain  the  following 
values  for  the  convergence  wave-lengths  in  A.U.  :  K  series,  carbon 
42*6,  oxygen  23*8 ;  L  series  :  carbon  375,  oxygen  248,  aluminium 
100,  silicon  82*5,  titanium  24*5,  iron  16*3,  copper  12*3;  M  series  : 
aluminium  326,  titanium  85*3,  iron  54*3,  copper  41*6;  N  series: 
iron  247,  copper  116.  It  is  suggested  that  the  radiation  from 
solid  targets  may  differ  from  the  radiation  from  gaseous  atoms, 
especially  for  the  lighter  elements.  A.  A.  E. 

The  Significance  of  the  Half  Terms  in  Spectral  Series 
Formulae.  Paul  D.  Foote  and  F.  H.  Mohler  (J.  Opt.  Soc. 
Amer 1922,  6,  [i],  54 — 56). — The  ratio  of  the  constant  a*  for  the 
enhanced  spectrum  of  an  alkali  earth  to  the  constant  a  for  the 
arc  spectrum  of  the  alkali  with  the  next  lower  atomic  number  has 
been  computed  on  the  basis  of  the  quantum  theory  and  compared 
with  the  observed  values.  W.  E.  G. 

The  Occurrence  of  Spark  Lines  (Enhanced  Lines)  in  the 
Arc.  II.  Magnesium,  Zinc,  and  Cadmium.  G.  A.  Hemsa- 
lech  and  A.  de  Gramont  (Phil.  Mag.,  1922,  [vi],  43,  834 — 871 ; 
cf.  this  vol.,  ii,  176). — Further  experimental  observations  have 
been  made  on  the  spectra  observed  in  liquid  and  vacuous  film 
arcs  and  in  arcs  surrounded  by  gaseous  media.  The  results  point 
to  the  existence  of  four  distinct  stages  in  the  spectral  development 
of  the  arc  flash  (1)  the  film  stage  during  which  the  spark  lines  are 
enhanced  and  symmetrically  broadened,  (2)  a  short  region  marked 
by  the  strong  emission  of  spark  lines,  (3)  a  stage  during  which  the 
spark  lines  are  but  feebly  emitted  and  at  the  end  of  which  their 
emission  ceases  abruptly,  and  (4)  the  last  period  of  the  flash  during 
which  arc  lines  are  alone  emitted.  The  flashing  up  of  the  spark 
lines  and  their  symmetrical  broadening  at  the  instant  of  striking 
the  arc  is  shown  to  be  due  to  the  momentary  establishment  of  a 
powerful  electric  field  between  the  electrodes.  The  symmetrical 
broadening  of  the  lines  is  believed  to  be  due  to  the  Stark  effect. 
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The  disappearance  of  the  magnesium  spark  line  A  4481  at  a  definite 
point  during  the  second  phase  occurs  when  the  electric  field  is 
reduced  below  500  volts/cm.  The  spark  lines  are  brought  out 
prominently  in  liquid  air  and  disappear  when  the  temperature  is 
raised.  It  is  thus  impossible  to  regard  these  as  high  temperature 
lines.  The  only  types  of  magnesium  lines  which  are  emitted  in 
the  absence  of  electrical  or  special  chemical  actions  are  the  flame 
line  A  4571  and  the  series  triplets.  A  summary  of  the  relative 
sensitiveness  of  the  various  magnesium  lines  to  electrical  and 
chemical  actions  is  given.  W.  E.  G. 

The  Spectrum  of  Glucinum  Fluoride.  Snehamoy  Datta 
(Proc.  Roy.  Soc.,  1921,  [A],  101,  187 — 194). — The  previous  in¬ 
vestigation  on  the  band  spectra  of  the  fluorides  of  magnesium, 
calcium,  strontium,  and  barium  (cf.  A.,  1921,  ii,  529)  has  been 
extended  to  a  study  of  the  spectrum  of  potassium  glucinum  fluoride. 
The  presence  of  potassium  does  not  interfere  with  the  band  spectrum 
of  glucinum  fluoride,  neither  does  glucinum  oxide  present  spectra 
in  the  vicinity  of  the  fluoride  bands.  There  are  six  groups  of  bands 
all  in  the  ultra-violet  between  A  2800  and  A  3400  and  all  fading 
towards  the  red.  The  strongest  band  at  3009  was  selected  for 
a  detailed  investigation,  and  it  was  shown  to  consist  of  three  series 
of  lines  which  depart  from  the  ordinary  formulae.  Each  group 
of  glucinum  fluoride  bands  is  composed  of  alternating  double 
and  single  heads,  and  this  is  the  only  similarity  they  present  to 
the  spectra  of  the  other  alkaline-earth  fluorides.  The  formula, 
given  in  the  previous  paper  for  the  Ex  group  of  magnesium  fluoride 
gives  satisfactory  agreement  for  the  glucinum  fluoride  bands. 

W.  E.  G. 

Emission  Bands  of  Erbium  Oxide.  E.  L.  Nichols  and 
H.  L.  Howes  ( Science ,  1922,  55,  53). — A  confirmation  of  the  work 
of  Mallory  ( Physical  Rev.y  1919,  14,  54).  At  temperatures  at,  or 
slightly  below,  1000°,  there  are  three  regions,  in  which  the  principal 
emission  bands  of  the  spectrum  of  erbium  oxide  are  situated, 
which  are  brighter  than  for  an  ideal  black  body  at  the  same  tem¬ 
perature.  A.  A.  E. 

N-Series  in  X-Ray  Spectra.  V.  Dolejsek  {Nature,  1922, 
109,  582). — By  using  Siegbahn’s  apparatus,  lines  which  most 
probably  must  be  referred  to  the  N-series  of  uranium  and  thorium 
have  been  detected.  Calculations  show  that  for  these  elements, 
some  of  the  lines  must  have  wave-lengths  of  about  the  measured 
values  (8*6 — 12*0  A.U.  and  9*4 — 13*5  A.U.,  respectively),  whilst 
for  bismuth  and  the  elements  in  its  neighbourhood  all  the  A-lines 
must  have  a  wave-length  of  more  than  13  A.U.  A.  A.  E. 

Spectrophotometric  Study  of  Solutions  of  Cupric  Chloride. 

Frederick  H.  Getman  (J.  Physical  Chem.y  1922,  26,  217 — 246). — 
The  extinction  coefficients  of  a  series  of  solutions  of  cupric  chloride 
(2*622 — 0‘8443ilf)  have  been  determined  at  28*3°  for  various 
wave-lengths  lying  between  460  /x/x  and  560  p/x.  A  further  series 
of  extinction  coefficients  of  a  number  of  binary  mixtures  of  cupric 
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chloride  with  hydrochloric  acid,  potassium  chloride,  lithium 
chloride,  calcium  chloride,  aluminium  chloride,  and  zinc  chloride, 
respectively,  have  also  been  determined  over  the  same  region  of 
the  spectrum ;  in  each  case  the  concentration  of  the  copper  salt 
was  kept  constant  (0*8443ilf),  whilst  the  concentration  of  the  added 
chloride  was  progressively  increased.  It  is  shown  that  in  solutions 
of  cupric  chloride,  Beer’s  law  holds  only  in  the  region  of  longer 
wave-lengths,  and  that  in  this  region  both  ions  and  undissociated 
molecules  may  be  assumed  to  possess  nearly  equal  absorbing 
powers.  No  apparent  relation  has  been  found  to  exist  between 
absorption  and  dissociation ;  in  fact,  no  satisfactory  interpretation 
of  the  mechanism  of  the  absorption  of  light  by  electrolytes  seems 
to  be  possible,  unless  the  view  of  Hantzsch  be  adopted,  that  absorp¬ 
tion  is  independent  of  dissociation.  The  absorption  of  light  by 
solutions  of  cupric  chloride  has  been  attributed  to  the  presence 
of  complex  ions,  the  composition  of  which  is  conditioned,  primarily, 
by  the  concentration  of  the  solution.  In  extremely  dilute  solutions, 
absorption  is  assumed  to  be  due  to  the  presence  of  copper  atoms 
holding  in  combination  as  many  molecules  of  solvent  as  correspond 
with  the  co-ordination  number  of  the  metal,  which,  in  this  case, 
is  four.  In  extremely  concentrated  solutions,  complex  anions 
containing  copper  have  been  shown  to  be  present,  and  to  these 
the  hypothetical  formula  CuCl4"  has  been  assigned.  Other  com¬ 
plex  ions,  in  which  one,  two,  or  three  of  the  water  molecules  of 
the  tetrahydrated  copper-ion  have  been  replaced  by  chlorine 
atoms,  are  assumed  to  be  present  in  solutions  of  intermediate 
concentrations.  A  study  of  the  absorption  spectra  of  the  metal 
ammines  has  shown  that  substitution  of  a  chlorine  atom  for  a 
water  molecule  in  a  complex  ion  causes  a  displacement  of  the 
minimum  in  the  absorption  curve  toward  the  red  end  of  the  spec¬ 
trum.  Increase  in  concentration,  or  the  addition  of  colourless 
chlorides,  is  shown  to  displace  the  absorption  minimum  of  0*8443 M 
cupric  chloride  toward  the  red  end  of  the  spectrum.  The  cause 
of  the  observed  displacement  of  the  absorption  minimum  is  believed 
to  be  the  same  as  in  the  case  of  the  metal  ammines,  namely,  the 
successive  replacement  of  water  molecules  by  chlorine  atoms  in 
complex  ions.  J.  F.  S. 

Absorption  of  Light  by  Solutions  of  Cupric  Lithium 
Chloride.  Frederick  H.  Getman  (J.  Physical  Chetn .,  1922, 
26,  377 — 383). — The  absorption  of  light  by  solutions  of  cupric 
lithium  chloride  (CuCl2,LiCl,2H20)  has  been  examined  spectro- 
photometrically/  and  the  resulting  absorption  curves  have  been 
compared  with  corresponding  curves  for  cupric  chloride.  The 
minima  in  the  absorption  curves  were  found  to  lie  nearer  the  red 
end  of  the  spectrum  than  the  corresponding  minima  in  the  curves 
obtained  with  solutions  of  cupric  chloride.  In  dilute  solutions, 
the  absorption  curves  of  cupric  lithium  chloride  and  cupric  chloride 
were  found  to  be  identical.  From  a  comparison  of  the  conduc¬ 
tivities  of  solutions  of  cupric  lithium  chloride  with  the  sum  of 
the  conductivities  of  cupric  chloride  and  lithium  chloride  at  the 
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same  dilutions,  it  is  found  that  the  double  salt,  when  dissolved  in 
water,  undergoes  almost  complete  dissociation  into  the  two  com¬ 
ponent  salts.  The  possibility  suggested  by  Donnan  that  the  solid 
salt  may  undergo  dissociation  as  indicated  by  the  equation 
CuCl2,LiCl,2H20  =  (Li2H20)+  +  (Cu3Cl)“  (A.,  1905,  ii,  806)  is 
emphasised  as  offering  a  satisfactory  explanation  of  the  fact  that 
the  colour  of  the  compound  is  widely  divergent  from  that  charac¬ 
teristic  of  copper  salts.  J.  F.  S. 

Absorption  Spectra  of  Glasses  of  Various  Composition 
containing  Didymium.  F.  Weidert  (Z.  wiss .  Photochem ., 
1922,  21,  254 — 264). — A  spectrographic  comparison  of  the  absorp¬ 
tion  spectrum  of  didymium  present  as  a  solid  solution  in  various 
glasses  with  that  of  aqueous  solutions  of  the  nitrate  of  didymium 
and  other  rare  earths,  and  an  investigation  of  the  effect  of  the 
composition  of  the  glass  on  the  absorption  spectrum.  Eight  of 
the  glasses  investigated  contained  various  amounts  of  four  or  five 
of  the  oxides  of  silicon,  boron,  arsenic,  lead,  aluminium,  calcium, 
potassium,  and  sodium,  together  with  a  mixture  of  the  oxides 
of  neodymium,  praseodymium,  samarium,  cerium,  and  lan¬ 
thanum.  The  remaining  glass  contained  pure  neodymium  oxide. 
The  aqueous  solutions  employed  for  comparison  included,  not  only 
a  solution  of  the  mixture  referred  to,  but  also  solutions  containing 
respectively  the  equivalent  of  1*37  gram  of  neodymium  oxide, 
0*76  gram  of  praseodidymium  oxide,  and  0*42  gram  of  samarium 
oxide  per  litre.  The  absorption  bands  characteristic  of  the  glasses 
were  broader  and  less  sharp  than  the  corresponding  bands  afforded 
by  the  aqueous  solutions.  The  presence  of  boron  in  the  glass 
increased  the  want  of  sharpness  of  the  bands.  Lead-potash 
glasses  afforded  the  sharpest  bands.  Reproductions  of  certain 
of  the  absorption  spectra  are  given,  and  the  paper  discusses  the 
shift  of  the  bands  in  various  cases.  J.  S.  G.  T. 

The  Absorption  of  Colouring  Matters  of  the  Flavone  Group. 
II.  Absorption  Spectra  of  Phenyl  Styryl  Ketone  and  its 
Derivatives.  Yuji  Shibata  and  Willy  Nagai  (J.  Chem.  Soc . 
Japan ,  1922, 43, 101—122). — To  determine  the  effect  of  the  hydroxyl 
group  on  the  absorption  of  light  in  compounds  intimately  related 
to  the  flavone  group,  the  authors  have  studied  the  absorption 
spectrum  of  phenyl  styryl  ketone  and  its  hydroxyl  derivatives. 
Phenyl  styryl  ketone  in  0*0001 A-alcoholic  solution  shows  a  large 
absorption  band  in  the  ultra-violet  (the  centre  being  A.  3*300). 
The  absorption  of  flavone,  therefore,  is  more  hypsochromic  than 
that  of  phenyl  styryl  ketone  in  the  same  concentration  (cf.  Shibata 
and  Kimotsuke,  J.  Chem.  Soc.  Tokyo ,  1918,  39,  771).  The  effect 
on  the  absorption  of  light  of  the  introduction  of  the  hydroxyl 
group  into  phenyl  styryl  ketone  is  more  complex  than  in  the  case 
of  flavone.  The  effect  of  the  introduction  of  the  hydroxyl  group 
into  the  phenyl  group  is  very  small ;  whilst  in  the  styryl  group  it 
is  distinct.  In  the  latter  case,  it  is  bathochromic  and  accompanies 
the  appearance  of  one  or  two  new  absorption  bands.  By  intro¬ 
ducing  the  hydroxyl  group  into  both  the  phenyl  and  styryl  groups 
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at  the  same  time,  the  band  is  enlarged,  and  is  bathochromic.  When 
two  hydroxyl  groups  are  introduced  into  the  group,  the  effect  is 
additive,  except  in  some  cases  of  ortho -replacement.  From  the 
point  of  view  of  light  absorption,  natural  naringenin  is  not  shown 
to  be  a  derivative  of  phenyl  styryl  ketone.  K.  K. 

Spectrographic  Detection  of  Change  in  Blood  Pigment 
due  to  certain  Organic  and  Inorganic  Poisons,  and  the  Char¬ 
acteristic  Spectra  of  Yolk  of  Egg  and  Urobilin.  L.  Lewin 
and  E.  Stenger  (Z.  wiss.  Photochem .,  1922,  21,  221 — 226;  cf. 
A.,  1908,  ii,  1048). — In  continuation  of  previous  work,  the  authors 
have  investigated  photographically  the  effect  of  hydrocyanic  acid, 
phenylhydrazine,  acetylene,  hydrogen  phosphide,  and  sulphurous 
acid  on  the  absorption  bands  of  blood,  both  when  the  poison  was 
added  to  blood  withdrawn  from  an  animal  and  when  the  poison 
was  injected  into  the  living  animal.  Only  in  the  case  of  addition 
of  phenylhydrazine  did  any  appreciable  shift  of  the  absorption 
bands  occur.  In  the  case  of  blood  derived  from  a  rabbit  after 
injection  of  phenylhydrazine,  absorption  bands  occurred  at  fxfx  629, 
609,  581,  557,  and  402,  compared  with  absorption  bands  at  jx\x  577, 
537,  and  415  for  normal  blood.  In  the  case  of  hydrocyanic  acid, 
whilst  no  appreciable  shift  of  the  bands  occurs,  the  sharpness  of 
the  bands  diminishes,  at  first  slowly,  as  the  percentage  of  hydro¬ 
cyanic  acid  increases.  The  absorption  spectrum  of  yolk  of  egg 
showed  bands  at  fxfx  482,  453,  429,  401,  and  380.  The  absorption 
spectrum  of  preparations  of  urobilin  showed  a  band  in  the  region 
W  494.  By  addition  of  an  alcoholic  solution  of  zinc  chloride  and 
ammonia,  the  maximum  intensity  in  the  band  moves  to  fxfx  509 
and  the  solution  fluoresces.  J.  S.  G.  T. 

Optical  Rotatory  Dispersion.  II.  Tartaric  Acid  and  the 
Tartar ates.  Thomas  Martin  Lowry  and  Percy  Corlett 
Austin  (Phil.  Trans.,  1922,  [A],  222,  249 — 308). — Bakerian  lecture. 
The  rotatory  power  of  tartaric  acid  for  a  series  of  nine  wave-lengths 
has  been  determined  in  aqueous  solutions  of  eleven  different  con¬ 
centrations  ranging  from  5  to  55%  by  weight,  and  also  for  twenty- 
one  and  twenty- six  wave-lengths,  respectively,  at  two  other  con¬ 
centrations.  The  optical  rotatory  power  of  tartaric  acid,  like  those 
of  its  methyl  and  ethyl  esters,  is  expressed  to  a  close  degree  of 
approximation  by  the  formula  a^&i/^—A-,2)  — fc2/(A2— Aj2).  The 
rotatory  power  of  sodium  tartrate  agrees  very  closely  with  Biot’s 
law,  a— &/A2,  but  requires  for  its  exact  expression  a  two-term 
formula  similar  to  that  used  for  tartaric  acid.  Potassium  and 
ammonium  tartrate  and  Rochelle  salt  give  similar  dispersion  curves, 
but  deviate  more  widely  from  Biot’s  law.  A  number  of  solutions 
which  give  negative  rotations  have  been  examined  for  a  range  of 
wave-lengths  and  the  corresponding  dispersion  curves  have  been 
plotted.  In  the  presence  of  an  excess  of  boric  acid,  the  rotatory 
dispersion  of  tartaric  acid  is  no  longer  complex  but  simple,  and 
may  be  expressed  over  a  wide  range  of  wave-lengths  by  the  equation 
a=&/A22 — A02.  Tartar  emetic  also  gives  a  simple  dispersion  curve. 
When  tartar  emetic  is  dissolved  in  an  excess  of  potassium  hydroxide, 
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or  when  a  corresponding  solution  is  prepared  with  bismuth  in  place 
of  antimony,  strongly  lsevorotatory  solutions  are  obtained,  but 
these  again  are  characterised  by  a  simple  rotatory  dispersion. 
It  is  suggested  that  tartaric  acid,  like  nitrocamphor,  exists  in 
solution  in  two  labile  isomeric  forms,  and  that  the  anomalous 
dispersion  of  the  acid  and  of  many  of  its  derivatives  is  due  to  the 
presence  of  two  isomeric  compounds  of  opposite  rotatory  power 
and  unequal  dispersion.  Derivatives  which  give  simple  rotatory 
dispersion  are  assumed  (like  salts  of  nitrocamphor)  to  be  fixed 
in  one  of  these  forms.  J.  F.  S. 

The  Inversion  of  the  Rotatory  Power  in  Anisotropic  Liquids. 

L.  Royer  (Compt.  rend.,  1922,  174,  1182 — 1185). — Cholesteryl 
cinnamate  shows  inversion  of  its  rotatory  power.  The  wave¬ 
length  at  which  this  inversion  occurs  varies  with  the  temperature, 
the  wave-length  increasing  as  the  temperature  decreases.  The 
wave-length  of  the  reflected  light  varies  with  the  temperature  in 
the  same  manner,  and  it  would  appear  that  these  two  wTave-lengths 
are  identical.  W.  G. 

Phototropy  of  Inorganic  Salts.  Cuprous  Chloride  and 
Bromide.  Gopal  Singh  (T.,  1922,  122,  782 — 785). 

Conversion  of  Energy  in  Photochemical  Processes.  A. 

Byk  (Z.  wiss.  Photodiem.,  1922,  21,  197 — 199). — The  contributions 
of  Grotthus  and  of  Draper  to  the  theory  of  photochemical  processes 
are  briefly  reviewed,  and  attention  is  directed  to  outstanding 
ambiguities  in  the  application  of  Einstein’s  quantum  photochemical 
law  to  such  processes.  J.  S.  G.  T. 

Velocity  of  Reaction  in  the  Photochemical  Dissociation  of 
Ferric  Chloride.  E.  Ptjxeddh  and  E.  L.  Vodret  ( Gazzetta , 
1922,  52,  i,  229 — 234;  cf.  A.,  1920,  ii,  406). — The  velocity  of 
deconrposition  of  ferric  chloride  in  ethereal  solution  according 
to  the  equation  FeCl3=FeCl2+Cl  has  been  measured  under 
various  conditions,  both  sunlight  and  electric  arc  light  being 
used  to  effect  the  reaction.  The  course  of  the  reaction  was  fol¬ 
lowed  by  titrating  the  ferrous  salt  with  permanganate  in  presence 
of  a  few  c.c.  of  Zimmermann’s  solution.  As  far  as  a  certain  stage 
in  the  reaction,  the  latter  follows  the  equation  for  unimolecular 
reactions.  The  change  proceeds  more  slowly  in  arc  light  than  in 
sunlight,  and  yields  a  dense,  highly  transparent  precipitate  of 
ferrous  chloride.  T.  H.  P. 

An  Attempt  to  Detect  Induced  Radioactivity  resulting 
from  a-Ray  Bombardment.  A.  G.  Shenstone  (Phil.  Mag., 
1922,  [vi],  43,  938 — 943).— It  is  shown  that  the  violent  dismember¬ 
ment  of  a  molecule  by  an  a- particle  does  not  give  rise  to  unstable 
nuclei,  capable  of  emitting  mass  particles  of  a  range  greater  than 
2*0  mm.  Also  no  cumulative  effect  is  observable  after  a  heavy 
bombardment  by  the  a-particles.  These  negative  results  do  not 
preclude  the  possibility  of  radioactive  disintegrations  taking  place 
which  involve  the  emission  of  (3-particles  or  y- radiation.  W.  E.  G. 
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The  Production  of  (3-Ray  Spectra  by  Radioactive  Sub¬ 
stances.  Lise  Meitner  (Z.  Physik ,  1922,  9,  131 — 144). — Experi¬ 
ments  on  the  (3-ray  spectra  of  thorium-5  have  shown  that  it  is 
possible  to  distinguish  between  a  primary  [3 -ray  emitted  from  the 
nucleus  and  a  secondary  (3-spectrum  from  the  K  and  L  rings  of 
electrons.  The  primary  (3-rays  are  supposed  to  be  converted  into 
7-rays  in  the  nucleus  and  these  set  free  electrons  from  the  envelope 
of  the  atom.  The  source  of  the  secondary  (3-rays  was  ascertained 
by  allowing  the  y-rays  from  thorium-5  to  set  free  electrons  from 
an  isotopic  element,  namely,  lead,  and  comparing  the  velocities 
of  these  electrons  with  those  emitted  from  the  radioactive  element. 
Two  groups  of  (3 -rays  were  emitted  identical  with  those  from 
thorium-5.  The  energy  of  the  y-rays  calculated  from  the  energy 
of  the  secondary  electrons,  and  the  work  required  to  separate 
these  electrons  from  the  nucleus,  were  found  to  agree  with  a  wave¬ 
length  Av=5-2xl0“10  cm.  and  with  a  velocity  for  the  primary 
[3-ray  of  73-9%.  This  (3-ray  was  found  to  be  present  in  the 
spectra  emitted  from  thorium-5.  The  intensity  was,  however, 
very  small,  so  that  the  primary  [3-ray  emission  is  almost  entirely 
converted  into  y-rays.  Evidence  of  the  presence  of  electrons  from 
the  K ,  Lv  and  52  rings  was  found.  Similar  conclusions  are  drawn 
for  other  elements,  but  the  (3-spectra  of  radium  and  radiothorium 
are  entirely  secondary  in  origin.  The  velocity  of  the  primary  (3-ray, 
the  atomic  weight,  and  the  life  period  of  the  isotopes  of  lead, 
radium -5,  thorium-5,  and  radium-5  are  shown  to  be  intimately 
related.  W.  E.  G. 

The  Relationship  between  (3-  and  y-Rays.  Lise  Meitner 
(Z.  Physik ,  1922,  9,  145 — 152;  see  preceding  abstract). — Argu¬ 
ments  are  adduced  for  the  conclusion  that  y-rays  from  radioactive 
substances  have  their  origin  in  the  nucleus.  From  the  behaviour 
of  uranium- A  and  radium- C,  it  is  concluded  that  the  primary 
(3-ray  is  intense  only  when  the  y-ray  emission  is  small.  The  results 
of  Ellis  (A.,  1921,  ii,  422)  on  radium-5  preparations  are  explained 
on  the  assumption  that  there  are  three  y-ray  frequencies  emitted 
from  the  nucleus,  two  of  which  correspond  with  two  different 
primary  (3-rays.  The  middle  y-ray  could  be  accounted  for  if  the 
most  rapid  [3 -ray  under  certain  conditions  gave  up  part  of  its 
energy  and  left  the  nucleus  with  the  remainder.  W.  E.  G. 

Reflection  of  X-Rays  from  Imperfect  Crystals.  C.  G. 

Darwin  {Phil.  Mag.,  1922,  [vi],  43,  800 — 829). — In  the  recent  work 
of  Bragg,  James,  and  Bosanquet  (A.,  1921,  ii,  477)  on  the  reflection 
of  X-rays  from  crystals,  use  was  made  of  the  theoretical  formulae 
of  the  author.  The  position  of  the  electrons  in  a  crystal  can  be 
inferred  from  a  study  of  the  intensity  with  which  the  various  faces 
of  a  crystal  reflect  a  given  wave-length.  The  problem  falls  into 
two  stages,  the  first  from  crystal  to  molecule  and  the  second  from 
molecule  to  electron.  The  formulae  are,  however,  falsified  by  the 
phenomenon  of  extinction.  Extinction  is  shown  to  lead  to  two 
effects,  primary  and  secondary.  The  primary  diminishes  the 
reflection  from  a  perfect  crystal  below  the  amount  given  by  the 
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simpler  theory.  This  is,  however,  negligible  for  crystals  invisible 
under  a  high-power  microscope.  The  reflection  from  a  small, 
perfect  crystal,  a  conglomerate  composed  of  a  large  number  of 
small  crystals  oriented  in  nearly  the  same  direction,  and  crystal 
powders  is  examined,  and  formulae  are  worked  out  for  Q ,  a  quantity 
which  is,  approximately,  the  amplitude  of  the  wave  scattered  by 
all  the  electrons  in  a  single  atom  in  the  direction  of  the  reflected 
beam.  W.  E.  G. 


Positive  Ray  Analysis  of  Lithium  and  Magnesium.  A.  J. 

Dempster  ( Physical  Rev.,  1921,  18,  415 — 422;  cf.  ibid.,  1918, 
11,  316;  Science ,  1920,  52,  559). — Lithium  has  two  isotopes  with 
atomic  weights  6  and  7,  respectively,  the  relative  proportions  of 
which  vary  with  the  conditions.  A  suggested  possible  explanation 
is  that  the  rates  of  evaporation  of  the  two  isotopes  vary  with  the 
surface  conditions  of  the  metal.  Magnesium  has  three  isotopes 
with  atomic  weights  24,  25,  and  26,  the  relative  proportions  being 
7:1:1.  These  ratios  give  a  mean  atomic  weight  of  24-336. 

A.  A.  E. 


The  Disappearance  of  Gas  in  the  Electric  Discharge.  IV. 

The  Research  Staff  of  the  General  Electric  Co.,  London 
[Phil.  Mag.,  1922,  [vi],  43,  914—937;  cf.  A.,  1920,  ii,  730;  1921, 
ii,  369,  533). — A  further  account  of  experiments  on  the  disappear¬ 
ance  of  gas  in  the  presence  of  phosphorus  vapour.  The  decrease 
in  pressure  was  measured  by  use  of  a  lamp  filament  as  the  hot 
wire  of  a  Pirani  gauge  and  by  determining  whether  the  pressure 
is  above  or  below  the  value  at  which  the  glow  potential  is  equal 
to  the  applied  potential.  The  amounts  of  hydrogen  adsorbed 
increase  with  increase  in  the  phosphorus  introduced.  A  marked 
step  in  the  adsorption,  however,  occurs  for  0-09  to  0-27  mg.  of 
phosphorus.  Sodium  fluoride  and  phosphorus  together  exert  a 
greater  effect  than  either  substance  singly ;  spluttered  tungsten  is 
also  effective.  The  adsorption  of  gases  takes  place  in  two  stages ; 
the  first  is  practically  instantaneous  and  is  impossible  to  control. 

The  solid  films  on  the  walls  are  possibly  in  an  electrically  polar 
condition,  and  it  is  suggested  that  gaseous  ions  enter  into  com¬ 
bination  with  the  surface  by  virtue  of  their  charges.  The  very 
small  adsorption  of  inactive  gases,  which  do  not  form  negative 
ions,  suggests  that  it  is  the  negative  ions  which  are  adsorbed  by 
this  layer.  W.  E.  G. 

The  Potential  of  the  Iodine  Electrode  and  the  Activity  of 
the  Iodide  Ion  at  25°.  A.  McKeown  {Trans.  Faraday  Soc ., 
1922,  17,  517 — 521).— E.M.F.  measurements  have  been  made  for 
cells  of  the  type  Pt+I2|KI  solution  sat.  with  I2|sat.  KC1|JV  calomel 
electrode,  the  concentration  of  potassium  iodide  being  varied 
between  wide  limits.  From  the  results,  the  activities  of  the  iodide- 
ion  and  the  tri-iodide-ion  in  the  various  solutions  have  been  calcul¬ 
ated.  It  was  found  that  the  activities  of  both  ions  increased  much 
less  rapidly  than  their  concentrations.  The  potential  of  the  normal 
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(saturated)  iodine  electrode  has  been  deduced  in  terms  of  the  activity 
of  the  iodide-ion.  The  value  found  is  +02454  volt,,  the  normal 
calomel  electrode  being  taken  as  zero.  W.  T. 

The  Effect  of  Telluric  Acid  on  the  Potential  of  a  Silver 
Anode.  Franz  Jirsa  (Z.  Elektrochem.,  1922,  28,  186 — 191). — 
The  author  has  determined  the  effect  of  halogen  ions  on  the  potential 
of  a  silver  anode,  and  has  investigated  the  nature  of  the  depolar¬ 
isation  effected  by  telluric  acid.  In  general,  the  halogens  depolarise 
a  silver  anode  in  an  alkaline  electrolyte  and  reduce  the  value  of  the 
decomposition  voltage.  Apart  from  the  fluorine-ion,  which  exerts 
no  depolarising  effect  in  an  alkaline  electrolyte,  the  maximum 
depolarisation  is  effected  by  the  iodine-ion,  the  minimum  by  the 
chlorine-ion.  Fluorine-ions  accelerate  the  appearance  and  evolu¬ 
tion  of  oxygen  at  the  anode.  When  the  polarisation  of  a  silver 
anode  in  an  alkaline  electrolyte  containing  halogen  ions  is  a  maxi¬ 
mum,  the  dioxide,  Ag202,  alone  is  formed.  The  monoxide,  Ag20, 
is  produced  when  a  silver  anode  is  polarised  to  +1*40  volts  in  an 
alkaline  electrolyte  containing  telluric  acid.  The  following  re¬ 
actions  occur:  Ag20+K2Te04+H20  ^  Ag2Te04+2K0H ;  2Ag202 
+2K2Te04+2H20  2Ag2Te04+4K0H+ 02.  The  potential  of  the 

electrode  Pt/Ag203  in  an  alkaline  electrolyte  containing  telluric  acid 
is  constant  and  equal  to  1*57  volts.  J.  S.  G.  T. 

Effect  of  Changing  the  Hydrogen-ion  Concentration  on 
the  Potential  of  the  Zinc  Electrode.  Theodore  W.  Richards 
and  Theodore  Dunham,  jun.  (J.  Amer.  Chem.  Soc.,  1922,  44, 
678 — 683). — Measurements  of  the  potential  of  zinc  in  acid  solutions 
of  zinc  sulphate,  of  various  concentrations,  measured  at  18°  against 
the  calomel  electrode,  through  a  sodium  sulphate  bridge,  and  also 
directly  against  a  zinc  electrode  containing  pure  A-zinc  sulphate 
solution,  showed  marked  rise  in  potential  as  the  acid  concentration 
was  increased.  The  magnitude  of  this  rise  in  potential  indicated 
that  it  must  be  due  partly  to  the  liquid  junction  potential,  owing 
to  the  presence  of  the  hydrogen-ion.  Equal  concentrations  of  the 
sulphate-ion  in  the  form  of  alkali  sulphates  added  to  the  zinc 
sulphate  solution  gave  smaller  elevations  in  the  potential,  which 
elevations  were  in  the  order  of  the  transport  numbers  of  the  kations 
concerned.  It  is  assumed  that  the  change  in  liquid  junction  potential 
produced  by  sodium  sulphate  is  small  and  therefore  it  may  be  inferred 
that  about  two -thirds  of  the  change  produced  by  sulphuric  acid  is 
due  to  solution  junction  potential  and  the  remaining  third  to  a 
real  increase  in  the  single  electrode  potential  of  zinc,  due,  presum¬ 
ably,  to  the  depression  of  the  electrolytic  dissociation  of  zinc 
sulphate.  J.  F.  S. 

Variations  in  the  Conductivity  of  Solid  Electrolytes.  P. 

Vaillant  (J.  Rhys.  Radium ,  1922,  3,  87 — 100 ;  cf .  A.,  1912,  ii,  419 ; 
1920,  ii,  722). — The  changes  in  conductivity  of  solid  electrolytes 
with  temperature  are  due  to  two  independently  varying  phenomena ; 
the  first  of  these  occurs  instantaneously,  whilst  the  second  is  a  slow 
change,  frequently  in  an  opposite  direction  to  the  first.  These 
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progressive  changes  in  the  conductivity  at  constant  temperature 
are  not  related  to  phosphorescence,  being  shown  by  many  types  of 
salts.  The  polarisation  which  occurs  on  passing  the  current  is 
maintained  indefinitely  unless  the  crystals  are  short-circuited. 
The  conductivity  during  the  initial  period  is  given  by  the  relation  : 
\ogCT^a~\~bT  or  log  (7^=a— p/T.  In  the  second  phase,  the 
changes  in  conductivity  follow  different  laws,  being  manifested  by 
a  series  of  oscillations  of  decreasing  amplitude.  W.  E.  G. 

Abnormality  of  Strong  Electrolytes  and  the  Ionisation 
Theory  of  Ghosh.  James  Kendall  [J.  Amer.  Chem.  Soc., 
1922,  44,  717 — 738). — The  ionisation  hypothesis  put  forward  by 
Ghosh  to  explain  the  abnormality  of  strong  electrolytes  (T.,  1918, 
113,  449,  627,  707,  790;  1920,  117,  823,  1390)  has  been  critically 
analysed  and  the  following  conclusions  have  been  drawn.  The 
second  and  third  postulates  are  absolutely  incompatible,  for  if  the 
particles  of  a  salt  in  solution  possess  a  definite  space-lattice  arrange¬ 
ment,  as  in  the  crystalline  state,  then  the  combination  of  two 
oppositely  charged  particles  to  form  a  salt  molecule  or  a  completely 
saturated  electrical  doublet  is  impossible.  Ghosh’s  calculation  of 
the  electrical  work  required  to  separate  the  component  radicles  of 
a  gram-molecule  of  a  dissolved  salt  is  erroneous.  The  value  actually 
derived,  assuming  a  cubic  space  lattice  arrangement,  exceeds  that 
obtained  by  Ghosh  by  75%.  The  experimental  conductivity  data 
for  potassium  chloride  solutions  are  not  in  agreement  with  the 
equation  which  Ghosh  obtains  from  his  postulates,  or  with  various 
corrected  forms  of  this  equation.  The  agreement  claimed  by 
Ghosh  to  exist  between  his  equations  and  the  experimental  results 
of  previous  investigators  is  largely  fictitious.  The  remarkable 
coincidence  of  calculated  and  observed  values  in  many  tables  is 
due  to  far  too  frequent  errors  of  calculation  and  transcription.  In 
other  cases,  the  only  legitimate  deduction  is  that  the  equations 
tested  serve  very  well  as  interpolation  equations  over  a  restricted 
range.  No  confirmation  of  the  theory  of  Ghosh  is  afforded  by  the 
experimental  data  for  (a)  the  variation  of  equivalent  conductivity 
with  dilution  for  salts  in  aqueous  solution,  (6)  the  temperature 
coefficient  of  the  ratio  (c)  the  electrical  conductivity  of 

non- aqueous  solutions,  (d)  the  molecular  number  i  and  the  Clausius 
theorem,  (e)  the  ionisation  of  strong  acids,  (/)  the  ionisation  of 
weak  acids,  (g)  the  ionisation  of  transition  acids,  ( h )  the  electrical 
conductivity  of  pure  salts  in  the  solid  and  fused  states,  (i)  the 
conductivity  of  salts  in  mixtures  of  pyridine  and  wrater,  ( j )  the 
ionisation  of  salts  in  solvents  of  low  dielectric  constant,  ( k )  the 
partition  of  a  salt  between  an  ionising  and  a  non-ionising  solvent, 
and  ( l )  the  vapour  pressure  of  the  hydrogen  haloids  in  aqueous 
solution.  The  role  of  the  solvent  in  ionisation,  which  is  ignored 
altogether  by  Ghosh,  must  be  taken  into  account  in  any  complete 
hypothesis  of  conducting  solutions.  In  its  present  form,  the 
ionisation  hypothesis  of  Ghosh  is  unacceptable,  and  certain  of  the 
postulates  on  which  it  is  based  must  be  either  modified  or  rejected. 

J.  F.  S. 
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Ionic  Equilibria  of  Strong  Electrolytes.  Allen  E.  Stearn 
( J .  Amer.  Chcm.  Soc .,  1922,  44,  670 — 678). — -The  equivalent  con¬ 
ductivities  of  the  haloids  of  sodium  and  potassium  of  varying 
weight  normal  concentrations  (0*1— 4*0A)  have  been  determined 
at  25°.  A  series  of  similar  determinations  has  also  been  made 
for  mixtures  of  a  sodium  and  a  potassium  haloid.  The  observed 
values  for  the  mixed  salt  solutions  have  been  compared  with  those 
calculated  from  the  values  for  the  pure  salt  solutions  at  equivalent 
total  concentrations  on  the  basis  of  the  isohydric  principle.  The 
differences  between  the  calculated  and  observed  values  were  found 
to  be  positive  and  to  increase  with  the  total  salt  concentration  and 
with  the  numerical  value  of  the  ratio  of  sodium  to  potassium  salt 
in  the  mixture,  but  to  decrease  generally  from  chloride  to  iodide. 
In  general,  the  results  are  to  be  explained  on  the  basis  of  complex 
formation,  although  at  present  no  explanation  is  offered  for  the 
seeming  decrease  in  complex  formation  on  proceeding  from  chlorides 
to  iodides.  Tables  of  the  specific  gravities  and  the  relative  vis¬ 
cosities  of  all  solutions  measured  are  given  in  the  paper.  J.  F.  S. 

Influence  of  the  Solvent  on  Ionisation  and  the  Accompany¬ 
ing  Heat  Effect.  Sidney  Maurice  Neale  {Trans,  Faraday 
Soc.,  1922,  17,  505 — 516). — In  passing  from  pure  water  as  solvent 
to  93*8%  acetone,  the  ionisation  constant  of  picric  acid  falls  from 
about  0*2  to  0*002,  but  even  in  the  latter  case  the  deviation  from 
Ostwald’s  dilution  law  still  manifests  itself,  and,  to  a  similar 
extent,  the  value  of  k  decreasing  by  about  50%  on  increasing  the 
dilution  from  32  to  1024  litres.  In  anhydrous  acetone,  the  ionis¬ 
ation  constant  for  picric  acid  has  fallen  to  the  order  of  10~6, 
and  Ostwald’s  dilution  law  is  obeyed.  This  indicates  that  the 
anomaly  of  strong  electrolytes  is  to  be  referred  to  some  property 
of  the  system  solute  plus  solvent,  rather  than  to  high  degree  of 
dissociation.  The  heat  of  ionisation  of  picric  acid  varies  largely 
with  the  nature  of  the  solvent,  jiassing  through  a  minimum  at 
about  70%  acetone.  In  the  case  of  p-nitrobenzoic  acid,  the  heat 
of  ionisation  is  practically  zero.  In  44*35%  acetone,  the  ionisation 
constant  has  fallen  one-twentieth  of  its  value  in  pure  water,  but 
the  heat  of  ionisation  is  still  zero.  W.  T. 

The  Hydrolysis  of  a  Salt  formed  from  a  Weak  Acid  and 
a  Weak  Base.  R.  O.  Griffith  {Trans.  Faraday  Soc.,  1922,  17, 
525 — 527). — A  theoretical  paper.  The  author  points  out  that  it 
is  necessary  to  state  more  exactly  what  is  meant  by  the  “  degree 
of  hydrolysis  ”  in  the  case  of  a  salt  of  a  weak  acid  and  a  weak 
base  at  great  dilution.  He  shows  in  the  case  of  aniline  acetate  that 
at  a  dilution  of  5000  litres  the  concentration  of  undissociated  acid 
is  not  equal  to  the  concentration  of  undissociated  base,  that  is, 
the  degree  of  hydrolysis  differs  for  each  ion.  The  calculation  also 
shows  that  the  hydrogen-ion  concentration,  whilst  practically 
constant  down  to  v— 500  (the  limit  of  Tizard’s  measurements  (T., 
1910,  97,  2494),  should  not  be  independent  of  the  concentration 
between  ^=500  and  v— 5000,  but  should  fall  with  increasing 
dilution.  W.  T. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  421 


[Biochemical  and  Electrochemical  Oxidation  of  Organic 
Compounds.]  A.  Nathansohn  (Z.  Elelctrochem .,  1922,  28, 
129- — 130). — A  criticism  of  the  views  put  forward  and  the  inter¬ 
pretation  of  the  author’s  work  (Roll.  Chem.  Beihefte ,  1919,  11,  261) 
by  Fichter  in  a  paper  under  the  same  title  (this  vol.,  ii,  23). 

J.  F.  S. 

Simple  Formula  for  the  Calculation  of  the  Specific  Heats 
of  Solids.  H.  J.  Krase  (J.  Amer.  Chem.  Soc.,  1922,  44,  784 — 
786).— A  simple  form  of  the  specific  heat  equation  of  Lewis  and 
Gibson  (A.,  1918,  ii,  29),  Cv~f(TjO)  has  been  obtained  which  fits 
the  experimental  facts.  This  equation  has  the  form  6^=2*91+2*89 
tan  h  2*95  log  T/O.  Since  the  entropy  equation  is  obtained  by 
integration  of  the  specific  heat  equation  Sv— =/(2,91+2,89  tan  h2*95 
log  T/0)d  loge  T/O,  and  on  evaluating  the  integration  constant  by 
putting  the  entropy  equal  to  the  Lewis-Gibson  value  1*62  when 
log  T!6= 0,  Sv=6,r7Q  log  T/0+5T8  log  cos  h  2*95  log  T jO- f-1‘62. 

J.  F.  S. 


Polymerisation  at  the  Critical  Temperature.  William  R. 
Fielding  (Chem.  News ,  1922,  124,  182 — 184,  198 — 199,  215 — 
217;  cf.  A.,  1920,  ii,  732;  A.,  1921,  ii,  487). — Calculations  are 


made  of  the  polymerisation  factor  at  the  critical  temperature  for 
a  large  number  of  volatile  organic  and  inorganic  compounds. 

W.  E.  G. 


Cinnamic  Acid  in  Cryoscopy.  P.  Falciola  ( Gazzetta ,  1922, 
52,  i,  175 — 179). — The  results  furnished  by  anthracene,  naph¬ 
thalene,  o-,  m-,  and  ^-nitrobenzaldehydes,  and  phenylpropionic 
and  phenylpropiolic  acids  differ  somewhat  from  those  obtained  by 
Mathews  (A.,  1917,  ii,  356)  and  show  that  the  value  of  the  cryo- 
scopic  constant  for  cinnamic  acid  is  about  100.  The  fact  that 
phenylpropionic  acid,  when  dissolved  in  cinnamic  acid,  produces 
almost  normal  depressions  of  the  freezing  point  confirms  Bruni’s 
conclusion  (A.,  1899,  ii,  731 ;  1900,  ii,  714)  that  there  is  no  tendency 
to  the  formation  of  solid  solutions  when  saturated  compounds  are 
dissolved  in  unsaturated  ones,  although  such  tendency  is  exhibited 
in  the  inverse  case  (cf.  also  Mascarelli  and  Pestalozza,  A.,  1907, 
ii,  936;  1908,  i,  527).  T.  H.  P. 

A  Micro-method  for  the  Determination  of  Molecular 
Weight  in  a  Melting-point  Apparatus.  Karl  Rast  ( Ber ., 
1922,  55,  [R],  1051 — 1054). — The  freezing  point  of  camphor  is 
depressed  to  such  an  unusual  extent  by  the  presence  of  dissolved 
substances  that  the  effects  can  be  measured  with  sufficient  accuracy 
for  the  determination  of  molecular  weight  by  means  of  an  ordinary 
thermometer  and  with  minute  amounts  of  material. 

The  substance  under  investigation  and  the  camphor  are  weighed 
into  a  small  tube  which  is  subsequently  closed  with  a  cork  carrying 
a  pointed  needle.  The  substances  are  melted  together,  well  mixed, 
allowed  to  solidify,  and  withdrawn  by  means  of  the  needle.  A 
portion  of  the  mixture  is  transferred  to  a  melting-point  tube  the 
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bottom  of  which  must  be  semi-spherical;  it  is  pressed  firmly 
together,  giving  a  compact  column  not  exceeding  1  mm.  in  height. 
The  tube  is  heated  in  the  usual  melting-point  apparatus.  The 
mixture  rapidly  assumes  the  appearance  of  melting  ice  and  is 
later  converted  into  a  cloudy  liquid  in  which  the  presence  of  a 
delicate  crystalline  skeleton  can  be  sharply  detected  by  means  of 
a  lens.  As  the  temperature  rises,  the  latter  disappears  from  above 
downwards,  and  the  point  at  which  the  last  trace  vanishes  is 
recorded  as  the  melting  point.  Since  the  readings  required  are 
differential,  the  use  of  normal  thermometers  and  the  correction  for 
the  exposed  part  of  the  thread  are  unnecessary.  H.  W. 

Orientation  of  Molecules  in  Surfaces.  VII.  Vaporisation 
in  Steps  as  Related  to  Surface  Formation.  William  D. 
Harkins  and  Lathrop  E.  Roberts  (J.  Amer .  Chem.  Soc .,  1922, 
44,  653 — 670;  cf.  A.,  1921,  ii,  242). — An  account  is  given  of  the 
amount  of  energy  involved  in  the  various  steps  in  the  process  of 
vaporisation,  based  on  the  assumption  that  the  surface  through 
which  the  vaporisation  occurs  is  not  highly  curved.  The  results 
are  expressed  in  micri-ergs  as  unit  which  is  defined  as  10"14  ergs. 
The  relationships  found  at  a  corresponding  temperature  of  0*7° 
are  tabulated  for  oxygen,  nitrogen,  ethyl  ether,  ethyl  acetate, 
carbon  tetrachloride,  benzene,  chlorobenzene,  methyl  alcohol,  and 
ethyl  alcohol,  and  the  data  indicate  that,  at  a  definite  corresponding 
temperature,  in  the  case  of  non-associated  liquids  the  molecules 
of  which  are  symmetrical,  the  molecular  values  for  the  latent 
heat  of  surface  formation,  l ,  the  total  surface  energy,  e,  the  energy 
of  thermal  emission,  j,  and  the  internal  heat  of  vaporisation,  A.*, 
are  nearly  proportional  to  the  critical  temperatures  of  the  liquids. 
The  same  relation  seems  to  hold  for  the  free  surface  energy,  y , 
provided  that  the  temperature  range  is  not  too  great.  Thus  the 
free  surface  energy  of  ethyl  ether  at  a  corresponding  temperature 
of  0*7  is  4*0  as  calculated  from  the  value  for  carbon  tetrachloride, 
and  3*9  as  calculated  from  the  value  for  chlorobenzene,  whilst  the 
experimental  value  is  4*0.  This  statement,  as  applied  to  the  latent 
heat  of  vaporisation  alone,  is  somewhat  similar  to  Trouton’s  law, 
which  is  known  to  be  not  entirely  exact.  Since  the  principle 
expressed  above  is  much  more  general  in  its  application,  it  is  to 
be  expected  that  it  will  prove  to  be  somewhat  less  exact.  The 
energy  values  for  ethyl  ether  are  lower  than  those  for  carbon  tetra¬ 
chloride,  and  this  is  a  consequence  of  the  lower  critical  temperature 
of  the  ether.  The  effect  of  a  lack  of  symmetry  in  the  molecule, 
especially  when  marked,  is  to  lower  the  molecular  free  surface 
energy,  latent  heat  of  surface  formation,  and  total  surface  energy 
and  to  increase  the  energy  of  thermal  emission.  Values  are  calcul¬ 
ated  for  ethyl  alcohol  from  the  critical  temperature  on  the  assump¬ 
tion  of  a  symmetrical  molecule,  using  the  values  of  carbon  tetra¬ 
chloride  as  a  basis,  and  from  the  actual  results  it  is  evident  that 
the  molecular  free  surface  energy,  the  total  surface  energy,  and 
more  markedly  the  latent  heat  of  surface  formation  are  considerably 
lowered  by  the  dissymmetry  of  the  molecule.  The  most  striking 
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effect  is,  however,  the  very  great  increase  in  the  energy  of  thermal 
emission.  The  symmetry  considered  is  that  of  the  electro -magnetic 
forces  round  the  molecule  rather  than  a  symmetry  with  respect  to 
mass.  The  substitution  of  the  slightly  polar  chlorine  atom  for 
hydrogen  in  benzene  gives  almost  exactly  the  calculated  value  for 
a  symmetrical  molecule  except  in  the  case  of  the  thermal  emission, 
which  is  considerably  increased,  since  it  is  the  most  sensitive  of 
all  the  quantities  to  changes  of  molecular  symmetry.  Since  e  is 
decreased  and  j  increased  by  increasing  dissymmetry  of  the  mole¬ 
cule,  the  ratio  ejj  serves  as  a  remarkably  sensitive  index  of  mole¬ 
cular  symmetry.  The  ratio  e/\,  which  is  equal  to  ej(e-\-j),  varies 
in  the  same  way,  but  not  to  so  large  an  extent.  According  to 
Stefan’s  law,  the  ratio  of  the  total  energy  necessary  to  carry  a 
molecule  from  the  interior  of  a  liquid  into  the  surface  to  its  total 
heat  or  energy  of  vaporisation,  e/A,  is  equal  to  1/2.  This  is  shown 
not  to  be  the  case.  Not  only  is  this  an  increasing  function  with 
increasing  symmetry  of  the  molecule,  but  also  with  increasing 
corresponding  temperature.  Its  value  appears  to  approach  unity 
as  the  corresponding  temperature  approaches  unity.  Thus  a 
molecule  in  the  surface  at  a  high  corresponding  temperature  is, 
in  terms  of  relative  energy,  very  much  more  nearly  in  the  vapour 
phase  than  when  the  corresponding  temperature  is  low.  The 
relationships  noted  above  are  just  those  indicated  by  the  hypothesis 
that  molecules  in  the  surface  are  oriented,  the  orientation  increasing 
with  increasing  dissymmetry,  and  decreasing  with  increasing 
thermal  agitation.  The  effect  of  thermal  agitation  is  illustrated 
in  the  case  of  the  alcohols  ;  compounds  of  the  polar— non-polar  type. 
It  is  shown  for  these  compounds  that  the  molecular  surface  energy 
increases  with  the  temperature.  The  effect  of  increased  agitation 
is  to  overcome  the  orientation  partly,  and  to  throw  the  more  polar 
groups  into  the  outer  surface,  thus  increasing  the  surface  energy. 

J.  F.  S. 

Vapour  Pressure  of  Sulphur  Dioxide  and  Ammonia.  F.  W. 

Bergstrom  (J.  Physical  Chem .,  1922,  26,  358 — 376). — The  vapour 
pressure  of  ammonia  and  sulphur  dioxide  has  been  determined  at 
temperatures  from  slightly  above  the  normal  boiling  point  to  the 
freezing  point.  An  improved  form  of  apparatus  is  described  which 
is  capable  of  giving  vapour  pressure  measurements  below  900  mm. 
at  low7  temperatures.  The  measurements  are  compared  with  those 
of  Burrell  and  Robertson  (A.,  1916,  i,  6;  ii,  81)  and  of  Brill 
(A.,  1906,  847),  and  it  is  found  that  the  author’s  results  are 
in  keeping  with  the  Ramsay- Young  relationship,  whilst  those 
of  Brill  and  of  Burrell  are  not.  It  has  been  shown  experi¬ 
mentally  that  Burrell’s  vapour  pressure  measurements  for  ammonia 
are  erroneous.  The  triple  point  of  ammonia  has  been  found  to  lie 
at  —77*9°  at  a  pressure  of  45*5  mm.  The  value  found  by  Cragoe, 
Meyers,  and  Taylor  (A.,  1920,  ii,  370)  is  —77*70  at  44*9  mm. 

J.  F.  S. 

Binary  Liqiiid  Mixtures.  0.  Faust  (Z.  physikal.  Chem., 
1922, 101,  94 — 103). — A  theoretical  paper  in  which,  for  the  purpose 
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of  comparing  the  relative  efficiency  and  accuracy  of  the  static  and 
dynamic  methods  of  determining  the  vapour  pressure  of  liquid 
mixtures,  the  author  has  recalculated  the  results  obtained  by 
Schmidt  (this  vol.,  ii,  119),  Beckmann  and  Faust  (A.,  1915,  ii,  143), 
and  von  Zawidzki  (A.,  1901,  ii,  6)  for  the  vapour  pressure  of 
mixtures  of  acetone  and  chloroform.  Curves  are  constructed  and 
the  shape  of  the  curves  discussed  in  connexion  with  Dolezalek’s 
theory  of  liquid  mixtures.  J.  F.  S, 

Vapour  Pressures  of  Binary  Mixtures.  H.  Cassel  (Z. 
physikal.  Chem .,  1922,  101,  104 — 108). — A  theoretical  paper  in 
which  the  author  criticises  mathematically  the  assertion  of  Schmidt 
(this  vol.,  ii,  119)  that  Dolezalek’s  theory  of  liquid  mixtures  cannot 
be  maintained.  The  author  shows  that  the  measurements  of 
Schmidt  for  mixtures  of  benzene  and  toluene  show  divergences 
from  a  straight  line  curve  which  vary  between  1-0  and  2-4%.  It 
is  shown  that  the  simplicity  of  Dolezalek’s  theory  in  comparison 
with  the  complicated  expressions  of  van  der  Waals  and  Jahn  has 
justified  itself  in  numerous  cases,  so  that  its  heuristic  significance 
as  a  usable  working  hypothesis  cannot  be  denied  (cf.  preceding 
abstract).  J.  F.  S. 

Binary  Liquid  Mixtures.  Alfred  Schulze  (Z.  physikal. 
Chem .,  1922,  101,  109 — 116). — A  theoretical  paper  in  which  the 
author  criticises  the  assertions  of  Schmidt  (this  vol.,  ii,  119)  and 
shows  that  his  statements  in  connexion  with  Dolezalek’s  theory  of 
liquid  mixtures  cannot  be  maintained.  Further,  the  results  on 
which  Schmidt  bases  his  assertions  are  a  confirmation  of  the  theory 
(cf.  preceding  abstracts).  J.  F.  S. 

A  Continuous  Flow  Calorimeter,  and  the  Determination 
of  the  Heat  of  Neutralisation  of  a  Solution  of  Hydrochloric 
Acid  by  One  of  Sodium  Hydroxide.  Frederick  G.  Keyes, 
Louis  J.  Gillespie,  and  Shfnroku  Mitsukuri  (J.  Amer.  Chem.  Soc 
1922,  44,  707 — 717). — A  continuous  flow  calorimeter  has  been  so 
developed  that  measurement  of  the  rise  of  temperature  for  ten 
different  rates  of  flow  leads  to  a  value  of  the  heat  of  neutralisation, 
which  is  associated  with  an  error,  as  calculated  by  the  method  of 
least  squares,  which  is  less  than  0T%  of  the  heat  change  itself. 
It  is  shown  that  a  few  slight  modifications  in  the  calorimeter  will 
probably  increase  the  precision.  For  the  heat  of  neutralisation 
resulting  in  the  formation  of  NaCl,521H20  (about  0T07JV-sodium 
chloride)  at  32*3°,  the  value  13280  cal. /mol.  is  found.  In  the 
calculation,  the  specific  heat  data  of  Richards  and  Rowe  were  used, 
so  that  the  unit  is  the  18°  calorie  (equivalent  to  4*18  joules).  It  is 
held  that  this  value  is  accurate  within  about  0-3%,  although  it  is 
2*6%  higher  than  the  corresponding  point  on  Wormann’s  curve  for 
the  same  neutralisation  (Ann.  Physik ,  1905,  [iv],  18,  775).  The 
present  value  leads  to  a  value  for  the  heat  of  ionisation  which  is 
about  0*5%  lower  than  the  corresponding  point  on  Noyes,  Kato, 
and  Sosman’s  curve  (A.,  1910,  ii,  257).  In  the  opinion  of  the 
authors,  the  1%  difference  in  the  heat  change  when  potassium 
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hydroxide  is  substituted  for  sodium  hydroxide  in  the  neutralisation 
is  questionable,  because  no  correction  was  applied  for  the  carbonate 
present.  J.  F.  S. 

Heats  of  Neutralisation  of  Potassium,  Sodium,  and  Lithium 
Hydroxides  with  Hydrochloric,  Hydrobromic,  Hydriodic, 
and  Nitric  Acids  at  various  Dilutions.  Theodore  W.  Richards 
and  Allan  W.  Rowe  (J.  Amer.  Chem.  Soc .,  1922,  44,  684 — 707). — 
The  heat  of  neutralisation  of  the  four  acids  by  the  three  bases 
mentioned  in  the  title  have  been  determined  at  a  series  of  dilutions. 
It  is  shown  that  the  most  serious  errors  in  work  of  this  kind  are  due 
to  irregularity  of  mixing,  presence  of  carbonates  in  the  hydroxides, 
and  inadequate  avoidance  of  loss  of  heat  by  cooling.  The  solutions 
neutralised  were  molecular  quantities  in  100  gram-molecules  of  water, 
and  they  were  combined  in  all  possible  pairs  over  two  ranges  of 
temperature  not  far  apart,  and  the  results  were  interpolated  to 
exactly  20°.  The  values  of  the  heat  of  neutralisation  obtained 
ranged  from  137500  to  14085,  sodium  hydroxide  giving  the  lowest 
values  among  the  bases  and  hydriodic  acid  among  the  acids.  With 
the  help  of  the  heats  of  dilution,  of  factors  and  products,  previously 
determined,  the  heats  of  neutralisation  at  other  concentrations  have 
been  determined,  and  these  have  been  extrapolated  in  two  ways 
through  a  short  range  to  infinite  dilution.  The  heat  of  formation 
of  water  from  its  ions  at  20°  is  found  by  this  short  extrapolation  to 
be  probably  not  greater  than  13*69  Cal.20o  or  57-22  kilojoules  and 
possibly  not  smaller  than  13*62  Cal.O0o  or" 56*93  kilojoules. 

J.  F.  S. 

Pressure  Volume  Relation  of  Superheated  Liquids.  K.  L. 

Wismer  ( J .  Physical  Chem.,  1922,  26,  301 — 315). — -A  number  of 
experiments  are  described,  designed  to  obtain  actual  PV  curves  at 
high  temperatures  to  see  whether  the  curve  shows  any  tendency 
to  bend  more  sharply  as  the  limit  of  superheating  is  approached,  and 
to  find  what  degree  of  superheating  may  be  attained.  Experiments 
were  made  with  ethyl  ether,  ethyl  chloride,  and  isopentane,  which 
were  subjected  to  a  pressure  of  20  atmospheres,  heated  to  various 
temperatures,  and  the  pressure  then  reduced  to  1  atmosphere.  The 
time  before  explosion  occurred  was  then  noted.  In  this  way,  the 
highest  temperature  to  which  the  liquids  may  be  superheated  at 
ordinary  pressures  was  obtained.  The  values  found  are  ethyl  ether 
143°,  isopentane  136°,  and  ethyl  chloride  126°.  The  minimum 
pressures  which  can  be  reached  with  liquid  ether  at  temperatures 
above  143°  increase  with  the  temperature,  the  points  lying  approxi¬ 
mately  on  a  straight  line  joining  the  critical  point  with  the  —72 
atmospheres’  point  of  J.  Meyer  (“  Kenntnis  des  negativen  Druckes  in 
Flussigkeiten,”  1911).  The  pressure-volume  relations  have  been 
determined  experimentally  for  liquid  ethyl  ether  at  121 '5°,  127*9°, 
and  133*8°,  and  for  liquid  ethyl  chloride  at  996°,  109-7°,  and  117*4°, 
at  pressures  down  to  1  atmosphere.  The  pressure-volume  relation 
under  these  conditions  is  almost  linear.  There  is  no  tendency 
shown  by  the  PV  curves  to  bend  more  sharply  at  low  pressures  as 
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the  limit  of  superheating  is  reached.  The  actual  experiments 
showed  a  marked  departure  from  van  der  Waals’s  curve. 

J.  F.  S. 

The  Corresponding  States  :  The  Halogenated  Derivatives 
of  Benzene.  Maurice  Prud’homme  (Bull.  Soc .  chim .,  1922, 
[iv],  31,  295 — 299). — In  the  system  of  measurements  of  relativity 
constituted  by  the  reduced  values  of  the  temperature,  pressure,  and 
density,  the  values  obtained  for  the  four  monohalogenated  deriv¬ 
atives  of  benzene  are  identical.  The  properties  of  the  halogens  are 
thus  completely  masked  in  such  compounds. 

For  this  series  of  compounds,  the  relation  M  =  ADcTcjPc  holds 
good  independently  of  the  halogen  present.  M  is  the  molecular 
weight  and  A  is  a  constant  of  value  21*65  for  this  series.  W.  G. 

The  Determination  of  Surface  Tension  from  the  Maximum 
Pressure  in  Bubbles.  Samuel  Sugden  (T.,  1922,  121,  858 — 
866). 

Method  of  Calculating  Fluidity,  Surface  Tension,  and 
Reaction  (Equilibrium)  Pressure.  Henry  Jermain  Maude 
Creighton  (J.  Franklin  Inst.,  1922, 193,  647 — 655). — A  theoretical 
paper  in  which  it  is  shown  that  by  means  of  a  formula  similar  to  the 
Ramsay  and  Young  vapour-pressure  equation,  it  is  possible  to 
calculate  the  fluidity  (viscosity)  of  liquids,  the  equilibrium  pressure 
of  chemical  reactions,  and  the  surface  tension  of  liquids.  The 
expression  has  the  form  Rr— R-\-c(Tb —  Tb)9  where  R  and  R' 
are  the  ratios  of  the  absolute  temperatures  at  which  two  substances 
have  the  same  value  for  any  of  the  properties  mentioned,  TB>  and  TB 
the  temperatures  of  one  of  the  substances  corresponding  with  the 
two  values  of  the  property  chosen,  and  c  is  a  small  constant. 
The  equations  have  been  tested  and  shown  to  be  in  very  good 
agreement  with  facts.  J.  F.  S. 

The  Calculation  of  Adsorption  of  Vapours  at  Different 
Temperatures.  L.  BerIsnyi  (Z.  angew.  Chem.,  1922,  35,  237 — * 
238). — On  the  basis  of  Polanyi’s  theory  of  adsorption,  a  formula 
has  been  evolved,  by  which  the  equation  of  state  of  the  adsorbed 
substance  within  certain  limits  of  pressure  may  be  approximately 
calculated.  The  results  for  a  range  of  temperatures  which  extends, 
for  substances  boiling  between  170°  abs.  and  400°  abs.,  from  0-06  to 
1*4  times  the  boiling  point  in  degrees  abs.  show  no  greater  error  than 
that  of  experimental  determination.  The  formula  applies  to  the 
reversible  and  physical  adsorption  of  chemically  homogeneous 
vapours,  alone,  or  from  a  mixture  of  comparatively  inert  gases. 
From  the  observed  data,  pv  or  the  pressure  of  the  gas,  and  xv  the 
quantity  adsorbed  at  a  temperature  Tv  the  amount  of  gas  adsorbed 
at  the  temperature  T2,  or  x2,  may  be  calculated  by  the  formula  : 
x2—x1  x  (1  +  F2  —  F1j  100).  F2  —  Fx  =  F  is  a  correction  factor 
which  takes  into  account  the  thermal  expansion  and  the  com¬ 
pression  of  the  adsorbed  layer.  The  means  by  which  the  value  F  is 
determined,  with  relation  to  absolute  temperature  and  the  variation 
of  the  vapour  from  the  law  of  gases,  is  given.  H.  M. 
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Electro-adsorption  as  a  Purely  Chemical  Process.  Wolf¬ 
gang  Ostwald  (Kolloid  Z .,  1922,  30,  254 — 260). — A  theoretical 
paper  in  which  the  author  discusses  and  criticises  a  paper  under 
the  same  title  by  Kolthoff  (this  vol.,  ii,  197).  It  is  shown  that 
chemical  adsorption,  that  is,  the  concentration  of  a  dissolved 
substance  on  the  surface  in  consequence  of  the  chemical  energy 
potential  existing  there,  is  quite  possible.  Therefore  the  hypothesis 
put  forward  by  Kolthoff  ( loc .  cit.)  is  not  a  purely  chemical  hypo¬ 
thesis,  but  a  combination  of  chemical  and  electrical  hypotheses. 
The  deduction  of  the  well-known  adsorption  formula  by  means  of 
the  law  of  mass  action  leads  to  concrete  practically  applicable 
formulae  only  when  instead  of  the  stoicheiometric  weight  concen¬ 
tration  of  the  adsorbing  substance  the  actual  reacting  mass  of  this 
substance  is  employed.  The  active  quantity  corresponds  with 
the  sum  of  the  chemically  reacting  surface  layers  of  the  adsorbing 
substance.  The  stoicheiometric  weight  concentration  must  there¬ 
fore  be  multiplied  by  a  factor  which  connects  the  actual  reacting 
mass  with  the  total  mass.  The  demand  of  Kolthoff’ s  hypothesis, 
that  the  value  of  the  index  must  be  the  same  for  equivalent  adsor¬ 
bents  whilst  for  electrolytes  of  different  valencies  the  values  stand 
in  a  simple  relationship  to  one  another,  is  not  in  keeping  with 
experimental  results.  The  cases  quoted  by  Kolthoff  are  accidental 
or  exceptions.  In  other  cases,  the  hypothesis  is  in  no  way  confirmed. 

J.  F.  S. 

Diffusion  in  Porous  Vessels.  A.  L.  Herrera  (Mem.  rev . 
soc.  dent.  “  Antonio  Alzate  ”  1921,  39,  343 — 347). — When  solutions 
of  reactive  salts  are  allowed  to  diffuse  very  slowly  together,  the 
precipitates  or  crystals  formed  show  analogies  to  natural  cells. 
A  solution  of  potassium  silicate,  d  1*5  or  more,  containing  potassium 
carbonate  not  in  excess  of  normality,  is  placed  inside  an  unglazed 
porcelain  cup,  and  the  latter  placed  in  calcium  chloride  of  d  1-0068. 
After  twenty-four  hours,  numerous  very  fine  tubes  of  calcium 
silicate  are  formed  on  the  outside  of  the  porous  cup,  bearing  on 
their  surface  microscopic  cells,  and  in  some  cases  are  formed  entirely 
of  the  latter.  Chemical  Abstracts. 

An  Application  of  the  Optical  Method  of  Determining  the 
Solubility  of  One  Liquid  in  Another.  C.  Cheneveau  (Compt. 
rend.,  1922,  174,  1019 — 1021 ;  cf.  this  vol.,  ii,  355). — In  the 
case  of  inorganic  or  organic  salts  which  are  without  action  on 
and  insoluble  in  aniline,  when  their  aqueous  solutions  are  in  contact 
with  aniline  the  ratio  of  the  lowering  of  the  refractive  index  of  the 
aniline  to  the  quantity  of  water  dissolved  is  constant  and  the 
same  for  equimoleeular  solutions.  The  lowering  of  the  refractive 
index  by  unit  mass  is  the  same  for  all  salts  which  fulfil  the  abo/e 
conditions.  W.  G. 

Le  Chatelier ’s  4  4  New  1 1  Geometrical  Representation.  Ernst 
JXnecke  (Chem.  Ztg.,  1922,  46,  361). — A  claim  for  priority  against 
Le  Chatelier  with  regard  to  the  method  of  geometrical  represen¬ 
tation  of  solutions  of  reciprocal  pairs  of  salts  (cf.  Janecke,  A., 
1906,  ii,  833;  Le  Chatelier,  A.,  1921,  ii,  248).  H.  W. 
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The  Partial  Miscibility  of  Liquid  Couples.  Applications 
to  Reactions  between  Dissolved  Substances.  Rene  Hubris  ay 
(Ann.  Chim .,  1922,  [ix],  17,  222 — 256). — A  more  detailed  account 
of  work  already  published  (A.,  1919,  i,  73;  ii,  78;  1920,  ii,  508, 
756 ;  1921,  i,  535 ;  ii,  282,  344).  W.  G. 

Sizes  of  Atoms  in  Crystals.  Robert  N.  Pease  (J.  Amer. 
Chem.  Soc.,  1922,  44,  769 — 774). — A  theoretical  paper  in  which, 
as  an  alternative  to  Bragg’s  view  that  the  distances  between  atoms 
in  crystals  can  be  expressed  in  terms  of  atomic  radii  characteristic 
only  of  the  element  concerned,  it  is  suggested  that  the  particular 
element  is  of  secondary  importance  for  elements  the  atoms  of 
which  are  of  the  same  rare-gas  type,  and  that  the  contribution  of 
an  atom  to  the  distance  between  it  and  another  atom  in  a  crystal 
depends  on  the  number  and  arrangement  of  electrons  about  its 
positive  nucleus,  on  the  type  of  lattice  at  least  as  far  as  this  affects 
the  latter,  and,  ordinarily,  on  the  magnitude  of  the  charge  carried 
by  the  atom.  The  interatomic  distances  in  substances  crystallising 
in  the  diamond  type  of  lattice  have  been  analysed  from  this  point 
of  view.  The  following  values  are  recorded  :  diamond  1*54  (1-54), 
silicon  2*30  (2*35),  grey  tin  2-80  (2-80),  silicon  carbide  1-92  (1*95), 
zinc  sulphide  2-41  (2-35),  cuprous  chloride  2-41  (2-43),  cuprous 
.bromide  2-52  (2-57),  cuprous  iodide  2-66  (2-78),  and  silver  iodide 
2-80  (3*18).  The  values  in  brackets  are  due  to  Bragg,  and  the 
present  values  generally  agree  better  with  the  observed  values 
than  do  those  of  Bragg.  J.  F.  S. 

Transition,  from  Crystalloid  to  Colloid  Properties  within 
Homologous  Series.  Edgar  J.  Witzemann  (. J .  Physical  Chem., 
1922,  26,  201 — 216). — A  theoretical  paper  in  which  an  attempt  is 
made  to  answer  the  question  “  How  do  such  systems  as  constitute 
living  organisms  come  into  existence?”  It  is  shown  that  the 
emulsoid  structure  of  biocolloids  (lipoids,  carbohydrates,  and  pro¬ 
teins)  constitutes  a  gross  heterogeneity  which  is  also  present  in  a 
much  less  conspicuous  form  in  the  lower  crystalloid  members  of 
the  same  homologous  series.  In  this  way,  it  follows  that  the 
particular  properties  of  biocolloids  arise  from  the  cumulative  effect 
of  certain  groups  in  the  molecule.  This  effect  of  chemical  con¬ 
stitution  may  be  easily  traced  with  soaps,  but  less  easily  with  the 
carbohydrates  and  proteins.  Associated  with  the  material  hetero¬ 
geneity  there  is  a  well-known  heterogeneity  of  energy.  It  is  shown 
that  such  heterogeneities  may  arise  spontaneously  on  releasing 
one  system  into  another.  The  best  known  energy  differentiation 
under  these  conditions  is  the  surface  energy.  It  appears  that  the 
surface  energy  phenomena  in  solutions  are  energy  differentiations 
definitely  associated  with  material  differentiations  and  these  in 
turn  are  due  to  chemical  constitution,  and  that  changes  in  the 
latter  necessarily  involve  the  whole  series  of  effects.  In  connexion 
with  biological  phenomena,  these  two  heterogeneities  have  been 
regarded  as  associated  with  a  vital  force,  and  even  now  they  are 
frequently  thought  to  be  maintained  in  organisms  by  a  constant 
expenditure  of  energy  obtained  from  chemical  reactions  in  the 
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organism.  It  is  now  shown  that  certainly  part  of  the  heterogeneity 
occurring  in  the  structure  of  organisms  arises  from  a  predisposition 
on  the  part  of  the  component  substances  themselves  to  give  rise 
to  these  effects.  Such  colloidal  systems  as  those  prepared  from 
simple  biocolloids  are  self -reproducing  from  the  components ;  they 
arise  spontaneously  and  require  no  unusual  outlay  of  energy  for 
their  construction  and  maintenance.  It  is  shown  that  the  quanti¬ 
tative  statement  of  Le  Chatelier’s  principle  may  be  easily  dis¬ 
covered  in  the  phenomena  of  true  and  colloidal  solutions  so 
fundamentally  involved  in  biological  phenomena.  J.  F.  S. 

Cataphoresis  of  Colloidal  Carbon.  Stephanie  Goldberg 
(Kolloid  Z 1922,  30,  230 — 234). — Colloidal  carbon  prepared  by 
Sabbatani’s  method  (A.,  1914,  i,  357 ;  ii,  198)  has  been  thoroughly 
dialysed  to  remove  sulphuric  acid  and  the  influence  of  various 
factors  on  the  rate  of  cataphoresis  examined.  The  sols  examined 
had  a  specific  conductivity  at  18°  of  22*5  X  1CT6  reciprocal  ohms, 
and  had  various  migration  velocities  toward  the  anode  from 
18-3  X  10-5  to  13-5  X  10  5  cm. /volt  sec.  Dilution  of  the  solution 
increases  the  velocity  slightly  to  a  maximum  value,  whilst  filtra¬ 
tion  also  causes  an  increase  from  18*8  X  10~5  to  22*2  X  10~5  cm. /volt 
sec.  The  addition  of  acids,  irrespective  of  their  nature,  causes  a 
decrease  in  the  velocity;  thus  0*001  M- sulphuric  acid  decreases 
the  velocity  from  13xl0~5  to  llxlO5,  and  0*002M  reduces  it  to 
8xl0~5  cm. /volt  sec.  Bases  have  a  similar  action,  and  in  one 
case  with  ammonia  the  velocity  was  reduced  from  19xl0~5  to 
13  X 10  5  cm. /volt  sec.  A.cids  and  bases  change  the  colour  of 
colloidal  carbon,  but  the  original  colour  may  be  regained  by 
neutralisation.  In  the  case  of  salts,  only  those  of  aluminium  have 
any  action  on  the  velocity  of  migration,  and  in  this  case  the  velocity 
increases  to  a  maximum  with  1 /500000df -aluminium  sulphate  and 
then  falls  with  greater  concentrations.  The  addition  of  colloidal 
ferric  hydroxide  generally  coagulates  the  colloidal  carbon,  but  if 
so  much  colloidal  ferric  hydroxide  is  added  that  no  coagulation 
takes  place,  then  the  velocity  is  reduced  about  20%.  Dyes,  such 
as  crystal-violet,  auramine,  and  methylene -blue,  in  small  concen¬ 
trations,  reduce  the  velocity  to  zero  and  with  increasing  concen¬ 
trations  then  increase  it.  J.  F.  S. 

Ionic  Synergism.  II.  Investigation  of  Mastic  Sols.  L. 

Michaelis  and  N.  Hirabayashi  {Kolloid  Z .,  1922,  30,  209 — 215; 
cf.  A.,  1921,  ii,  682). — The  limiting  concentrations  of  hydrochloric, 
acetic,  sulphuric,  nitric,  and  sulphosalieylic  acids,  by  which  pre¬ 
cipitation  of  mastic  sols  may  be  brought  about,  have  been  deter¬ 
mined  and  the  PH  value  of  the  solutions  has  been  measured.  The 
effect  of  adding  lithium  chloride,  rubidium  chloride,  sodium  car¬ 
bonate,  sodium  citrate,  calcium  chloride,  sodium  chloride,  and 
potassium  sulphate  to  mastic  sols  in  the  presence  of  measured 
concentrations  of  hydrogen-ions  has  also  been  investigated.  The 
results  show  that  the  anion  is  not  entirely  without  influence  on 
the  precipitation  of  electro-negative  mastic  sols;  certain  anions 
(sulphosalieylic  acid)  are  strongly  antagonistic  to  the  kations,  but 
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the  more  common  anions  have  so  small  a  specific  action  that  as  a 
first  approximation  they  may  be  neglected  in  the  investigation  of 
the  synergism  of  the  hydrogen-ion  and  the  metallic  kations.  The 
results  therefore  furnish  an  approximate  confirmation  of  the  rules 
established  in  the  case  of  congo-rubin  (loc.  cit.)  both  for  the  univalent 
alkali-ions  and  for  the  bivalent  calcium-ion.  From  the  results,  it 
follows  that  the  relationship  of  the  activity  of  a  uni-  and  a  bi- valent 
ion  cannot  be  given  in  absolute  terms,  but  only  with  reference  to 
the  PH  value,  and  only  with  increasing  value  of  P H  does  the  relation¬ 
ship  approach  an  absolute  limiting  value.  Changes  in  the  concen¬ 
tration  of  the  hydrogen-  and  hydroxyl-ions  are  only  without  effect 
on  the  condition  of  a  mastic  sol  when  PH  is  greater  than  about 
seven  or  eight.  J.  F.  S. 

Soaps  and  Proteins.  I.  Colloidal  Chemistry  of  Soaps 
and  the  Manufacture  of  Soap.  Martin  H.  Fischer,  George 
D.  McLaughlin,  and  Marian  O.  Hooker  (Roll.  Chem.  Beihefte , 
1922,  15,  3 — 102).— A  general  account  of  the  preparation  of  soaps, 
and  a  consideration,  with  experimental  results  of  the  systems 
soap-water,  soap-alcohol  and  soap-X,  where  X  is  one  of  a  long 
series  of  organic  liquids.  Definitions  of  a  number  of  terms  in  their 
colloid-chemical  significance  are  given;  these  include  hysteresis, 
swelling,  liquefaction,  power  of  gelatinisation,  and  solvation, 
syneresis,  and  sol.  The  behaviour  of  soaps  towards  indicators 
and  many  other  properties  of  soaps  are  considered.  Reproductions 
of  twenty- nine  photographs  are  included  in  the  paper,  illustrating 
the  behaviour  and  properties  treated.  J.  F.  S. 

Non-,  Uni-,  and  Bi-variant  Equilibria.  XXI.  F.  A.  H. 

Schreinemakers  (Proc.  K .  AJcad.  Wetensch.  Amsterdam ,  1922,  23, 
1151 — 1160;  cf.  A.,  1920,  ii,  361). — A  theoretical  paper  in  which 
the  author  considers  the  equilibria  of  n  components  in  n  phases, 
where  the  quantity  of  one  of  the  phases  approaches  zero.  The 
influence  of  a  new  substance  on  an  invariant  P  or  T  equilibrium 
is  discussed.  J.  F.  S. 

Heterogeneous  Equilibria  :  The  Ternary  System  Sodium 
Sulphate-Sodium  Carbonate-Water.  Alfred  Ernest  Daw¬ 
kins  (T.,  1922,  122,  776—781). 

Nature  of  Secondary  Valency.  V.  Partition  Coefficients 
in  Systems  containing  Water  as  one  Component,  with  Special 
Reference  to  the  Absolute  Values  of  the  Series  Constants. 

Homer  W.  Smith  (J.  Physical  Chem.,  1922,  26,  256 — 271 ;  cf. 
this  vol.,  ii,  270). — A  continuation  of  previous  work  in  which  the 
series  constants  of  the  partition  of  organic  acids  and  bases  between 
water  and  various  organic  liquids  have  been  derived  from  data 
largely  taken  from  the  literature.  It  is  shown  that  in  each  of 
these  systems  the  series  constants  for  the  various  dissolved  sub¬ 
stances  are  related  to  each  other  in  a  simple  proportion.  The 
series  constants  for  twelve  systems  in  which  water  is  one  com¬ 
ponent  have  been  tentatively  formulated  by  the  study  of  diethyl- 
amine.  In  all  twenty  of  the  systems  studied,  the  series  constants 
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for  the  various  systems  are  related  to  each  other  in  simple  pro¬ 
portion.  In  every  system  in  which  water  is  one  component,  the 
amines  differ  from  the  acids  in  the  value  of  their  series  constants 
by  a  constant  amount.  It  is  concluded  that  the  intermolecular 
forces  concerned  in  the  solvent  powers  of  various  molecular  species 
differ  in  intensity  by  discrete  and  simply -related  amounts. 

J.  F.  S. 


Nature  of  Secondary  Valency.  VI.  Homer  W.  Smith  (J. 
Physical  Chem .,  1922,  26,  349—357;  cf.  A.,  1921,  i,  324;  ii,  315; 
this  vol.,  ii,  270). — The  results  of  the  preceding  papers  are  sum¬ 
marised  and  discussed.  It  is  shown  from  the  examination  of 
twelve  hundred  determinations  of  the  partition  coefficient  in 
twenty- one  systems  of  two  immiscible  liquids  that  all  may  be 
covered  by  an  equation  of  the  form  100jP=  Fm/60*00ia,  where 
Vm  is  the  molecular  volume  at  the  boiling  point  and  a  is  a  constant. 
It  is  found  that  a  limited  number  of  values  of  a  are  required  to 
cover  the  behaviour  of  all  substances  in  any  one  system.  All 
substances  covered  by  any  one  value  of  a  in  any  system  have  been 
termed  a  series,  and  the  value  of  a  a  series  constant.  The  various 
values  of  a  in  any  one  system  are  related  to  one  another  in  simple 
proportion.  J.  F.  S. 


Kinetics  of  Reactions  in  Heterogeneous  Solutions.  The 
Reduction  and  Oxidation  Actions  of  Alternating  Currents. 

Oscar  Collenberg  and  Sven  Bodforss  ( Z .  physikal.  Chem ., 
1922, 101, 117 — 149). — The  action  of  metallic  iron,  copper,  zinc,  tin, 
and  cadmium  on  a  4%  solution  of  ferric  alum  has  been  investigated 
by  studying  the  rate  of  solution  of  the  metals.  The  results  show 
that  the  solution  of  the  metals  takes  place  in  accordance  with 
Nernst’s  hypothesis,  and  the  velocity  of  solution  is  in  keeping 
with  the  laws  of  unimoleeular  reactions  in  heterogeneous  systems. 
Apart  from  zinc,  the  reaction  constant  for  the  individual  metals, 
despite  their  electrochemical  dissimilarity,  are  very  similar.  The 
similarity  becomes  more  apparent  when  the  quantities  of  the 
metals  dissolved  in  a  given  time  are  compared  in  terms  of  equivalents. 
Using  the  above  metals  as  electrodes,  the  electrolysis  of  ferric  alum 
has  been  carried  out  by  means  of  alternating  currents  of  various 
periodicity ;  it  is  shown  that  the  current  brings  about  no  fundamental 
difference  in  the  course  of  the  reaction  beyond  an  increase  in  the 
total  yield.  The  influence  of  the  periodicity  is  very  small. 


J.  F.  S. 


Thermal  Dissociation  of  Ammonia  with  Special  Reference 
to  Coke  Oven  Conditions.  G.  E.  Foxwell  (J.  Soc.  Chem.  Ind.} 
1922,  41 t,  114 — 125). — The  thermal  decomposition  of  ammonia 
diluted  with  coal  gas  in  silica  tubes  packed  Avith  porous  material 
such  as  coke  or  firebrick  has  been  investigated  at  temperatures 
between  520°  and  850°.  It  is  shown  that  when  an  excess  solid 
surface  is  present  the  decomposition  is  bimolecular.  The  velocity 
of  decomposition,  when  the  tube  is  filled  with  coke,  increases  slowly 
with  increasing  temperature,  the  temperature  coefficient  being 
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1*136.  The  value  of  the  velocity  constant,  k,  may  be  expressed 
by  the  Arrhenius  formula  k2=k1elA?lT'~ll!r*>\  where  A  is  13300. 
For  tubes  with  a  radius  less  than  0*5  cm.,  k  oc  1  /r2,  but  it  is  probable 
that  for  wider  tubes  k  oc  1  jr.  When  gases  containing  ammonia 
are  passed  through  porous  material,  the  amount  of  decomposition 
in  unit  time  varies  directly  as  the  square  of  the  radius  of  the  pores ; 
hence  it  is  the  size  of  the  pores  rather  than  the  total  porosity  that 
is  of  importance.  Silica  bricks  have  considerably  less  decom¬ 
posing  effect  than  siliceous  (80%  Si02)  bricks,  whilst  the  presence 
of  iron  is  very  deleterious.  The  composition  of  the  ash  of  the 
coke  has  an  important  bearing  on  the  rate  of  decomposition. 
Rutile  and  orthoclase  have  very  little,  if  any,  action ;  iron  pyrites 
is  converted  into  ferrous  sulphide  during  carbonisation,  and  this 
increases  the  velocity  of  decomposition  to  some  extent.  Iron 
oxide,  which  is  converted  into  metallic  iron,  enormously  increases 
the  rate  of  decomposition  and  the  same  is  true,  although  to  a  less 
extent,  of  lime.  The  value  of  k  for  coke  is  found  to  be  0*00200 
at  755°.  J.  F.  S. 

Decomposition  of  Nitrous  Acid.  Alfons  Klemenc  and 
Friedrich  Pollak  ( Z .  physikal.  Chem .,  1922,  101,  150 — 171). — 
The  velocity  of  decomposition  of  nitrous  acid  in  dilute  acid  solutions 
(acetic,  nitric,  sulphuric)  has  been  determined.  The  reaction 
mixture  was  stirred  continuously  by  a  stream  of  nitrogen  to  remove 
the  nitric  oxide  from  the  solution.  It  is  shown  that  the  velocity 
of  decomposition,  according  to  the  equation  3HN02=HN03+ 
2N0+H20,  as  measured  by  the  decreasing  permanganate  titre, 
depends  on  the  velocity  with  which  the  nitric  oxide  is  removed 
from  the  solution.  This  process  is  determinative  of  the  velocity. 
The  velocity  also  depends  on  the  pressure  of  nitric  oxide  above 
the  solution.  It  is  assumed  that  undissociated  nitrous  acid 
possesses  a  considerable  pressure  of  nitric  oxide  and  in  conse¬ 
quence  the  velocity  of  decomposition  is  proportional  to  the  con¬ 
centration  of  undissociated  nitrous  acid.  This  fact  has  been 
confirmed  under  the  most  widely  varying  conditions.  On  the 
basis  of  the  “  invasion  ”  and  “  evasion  55  coefficients  for  carbonic 
acid  measured  by  Bohr,  it  has  been  shown  that  the  concentration 
of  free  nitric  oxide  in  aqueous  solution  may  be  regarded  as  approxi¬ 
mately  the  same  as  that  of  the  undissociated  nitrous  acid.  When 
nitrogen  is  led  through  a  solution  of  nitrous  acid  the  velocity  of 
decomposition  is  increased,  and  the  velocity  constant  increases 
with  the  increasing  velocity  at  which  the  nitrogen  is  passed  through. 
The  velocity  of  the  direct  decomposition  of  nitrous  acid  cannot  be 
determined  by  the  method  adopted,  and  is  in  all  probability  im¬ 
measurably  rapid.  Nitrous  acid  decomposes  spontaneously  into 
nitric  oxide  and  the  hydroxyl  radicle  and  its  transitory  existence 
in  aqueous  solution  is  due  to  a  mutual  action  between  it  and  the 
solvent.  The  temperature  coefficient  of  the  reaction  is  in  keeping 
with  the  quantities  which  define  the  solubility  of  a  gas.  The 
presence  of  mineral  acids  increases  the  velocity  of  decomposition. 

J .  I .  S . 
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Thermal  Decomposition  of  Nitrogen  Pentoxide  in  Solution. 

Roger  H.  Lueck  (J.  Amer .  Chem.  Soc.,  1922,  44,  757 — 769). — 
The  velocity  of  decomposition  of  nitrogen  pentoxide  in  carbon 
tetrachloride  and  in  chloroform  solutions  has  been  determined 
gasometrically  at  temperatures  between  25°  and  55°.  It  is  shown 
that  such  systems  are  of  special  value  in  considering  the  newer 
hypotheses  concerning  the  relationships  of  radiant  energy  to 
chemical  action.  The  fact  that  the  velocity  constants  obtained 
in  solution  so  closely  approximate  to  those  obtained  in  the  gas 
phase  by  Daniels  and  Johnston  (A.,  1921,  ii,  249)  is  of  particular 
importance  because  of  the  wide  variation  of  conditions  under 
which  the  measurement  has  been  made.  The  experimental  facts 
show  the  energy  of  activation  or  the  critical  increment  to  be  practi¬ 
cally  independent  of  the  temperature.  It  has  also  been  shown  that, 
in  accordance  with  a  necessary  deduction  from  the  Perrin-Lewis 
radiation  theory,  a  change  in  reaction  velocity  brought  about  by 
temperature  effects  or  the  influence  of  solvent  diminishes  as  the 
magnitude  of  the  velocity  constant  increases.  A  comparison 
has  been  made  between  the  values  of  the  velocity  constant  experi¬ 
mentally  obtained  and  those  calculated  from  the  critical  incre¬ 
ment,  by  means  of  the  equation  recently  put  forward  by  Dushman 
(A.,  1921,  ii,  315),  and  although  the  agreement  is  not  exact,  it  is 
far  better  than  can  be  obtained  by  means  of  the  older  equations 
developed  by  Trautz  and  Lewis.  The  nitrogen  peroxide  formed 
in  the  reaction  has  been  shown  to  exert  an  autocatalytic  effect 
on  the  thermal  decomposition  of  the  nitrogen  pentoxide. 

J.  F.  S. 

The  Velocity  of  Absorption  of  Carbon  Dioxide  by  Alkaline 
Solutions.  Paul  Riou  (Compt.  rend.,  1922, 174,  1017 — 1019). — 
A  study  of  the  absorption  of  carbon  dioxide  by  solutions  of  sodium 
carbonate.  For  a  given  area  of  absorbing  surface  the  velocity 
of  absorption  of  carbon  dioxide  diminishes  as  the  concentration 
of  the  sodium  carbonate  increases.  It  is  also  diminished  by  the 
presence  of  increasing  amounts  of  sodium  chloride  or  hydrogen 
carbonate.  The  velocity  of  absorption  is  markedly  increased  by 
agitation  or  rise  in  temperature  of  the  liquid.  It  is  diminished 
by  diluting  the  carbon  dioxide  with  air.  W.  G. 

The  Speed  of  Sulphonation  of  Phenols.  I.  The  Effect 
of  Temperature  and  the  Methyl  Group.  Arthur  Fred 
Campbell  (T.,  1922,  121,  847—857). 

Formation  and  Hydrolysis  of  Lactones.  II.  Anton  Kailan 
and  Emanuel  Franz  Neumann  ( Z .  physikal.  Chem.,  1922,  101, 
63 — 93;  cf.  A.,  1920,  ii,  606). — The  velocity  of  lactone  formation 
in  aqueous  and  ethyl- alcoholic  solutions  in  the  case  of  hydroxy- 
butyric  acid  and  hydroxyvaleric  acid  has  been  determined  both 
in  the  absence  of  catalysts  and  in  the  presence  of  hydrochloric, 
hydriodic,  sulphuric,  chloroacetic,  and  w-butyric  acids.  All 
experiments  were  carried  out  at  25°,  and  in  some  cases  an  addition 
of  potassium  chloride  or  sodium  chloroacetate  was  made  to  the 
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reaction  mixtures.  The  rate  of  hydrolysis  of  butyrolactone  and 
valerolactone  in  the  presence  of  hydrochloric  acid  has  also  been 
determined.  It  is  shown  that  the  autocatalysis  of  the  lactone 
formation  in  aqueous  solution  is  practically  proportional  to  the 
hydrogen -ion  concentration  alone,  and  that  consequently  the 
results  of  Henry  (A.,  1892,  ii,  1303),  which  differ  from  this  result, 
must  be  attributed  to  the  presence  of  the  silver  salt  of  the  hydroxy- 
acid  in  his  solutions.  Lactone  formation  in  the  presence  of  ehloro- 
acetic  acid  also  depends  on  the  concentration  of  the  hydrogen-ion. 
When  hydrochloric  acid  is  used  as  catalyst  in  concentrations  up 
to  N /5,  the  velocity  of  lactone  formation  is  proportional  to  the 
total  concentration  of  this  acid,  and  if  the  view  be  held  that  the 
undissociated  hydrochloric  acid  exerts  a  specific  catalytic  action, 
then  in  this  case  it  must  be  the  same  as  that  of  the  hydrogen-ion 
With  larger  concentrations  of  hydrochloric  acid,  the 
velocity  of  reaction  increases  much  more  rapidly  than  the  hydrogen  - 
ion  concentration,  but  more  slowly  than  the  total  acid  concentra¬ 
tion,  so  that  in  these  concentrations  the  action  of  the  undissociated 
hydrochloric  acid  molecule  must  be  decidedly  less  than  that  of 
the  hydrogen-ion.  This  difficulty  is  removed  if  the  hydrogen-ion 
is  regarded  as  the  only  independent  catalyst  in  this  reaction,  and 
the  divergences  from  the  proportionality  between  concentration 
and  velocity  as  due  to  an  increase  in  the  activity  of  the  hydrogen- 
ion  brought  about  by  the  addition  of  hydrochloric  acid  exactly 
as  is  the  case  on  the  addition  of  neutral  salts.  The  increase  in 
the  velocity  of  reaction  which  occurs  on  the  addition  of  potassium 
chloride  to  hydrochloric  acid  is  not  to  be  attributed  to  a  driving 
back  of  the  dissociation  alone,  as  was  assumed  by  Taylor  and 
Close  (A.,  1917,  ii,  253),  and  consequently  the  deduction  of  the 
ratio  hmjlc H  from  this  is  not  permissible.  No  connexion  could  be 
found  between  the  velocity  of  reaction  and  Noyes's  activity  con¬ 
stants.  The  velocity  of  lactone  formation  in  99%  alcohol,  by 
volume,  in  the  case  of  y-hydroxyvaleric  acid,  both  in  the  presence 
and  absence  of  hydrochloric  acid  or  other  catalysts,  takes  place 
much  more  rapidly  than  in  water.  Water  exerts  a  greater  retard¬ 
ation  on  the  velocity  of  lactone  formation  by  hydrochloric  acid 
than  it  does  in  the  case  of  esterification  by  the  same  acid.  The 
gradual  addition  of  water  causes  the  velocity  of  lactone  formation 
to  fall  gradually  to  a  point  below  that  obtained  in  pure  water, 
after  which  it  gradually  rises  to  that  obtained  in  pure  water.  In 
the  autocatalytic  lactone  formation  in  99%  alcohol,  only  a  part 
of  the  observed  velocity  is  to  be  explained  by  the  concentration 
of  the  hydrogen -ions.  J*  F.  S. 

The  Alkaline  Hydrolysis  of  the  Esters  of  the  Two  Ethylene- 
dicarboxylic  Acids.  Anton  Skrabal  and  Emmy  Raith 
(. Monatsh .,  1921,  42,  245— 249).— The  study  of  the  hydrolysis  of 
tartaric  esters  (A.,  1920,  ii,  239)  and  succinic  esters  and  their 
homologues  (A.,  1921,  ii,  34)  has  been  extended  to  the  investigation 
of  the  alkaline  hydrolysis  of  the  methyl  esters  of  fumaric  and 
maleic  acids.  The  experiments  were  conducted  at  25°  in  aqueous 
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solution  containing  a  molecular  proportion  each  of  sodium  carbonate 
and  sodium  hydrogen  carbonate,  the  dilution  being  necessarily 
high  on  account  of  the  low  solubility  in  water  of  both  esters. 
Referred  to  [OH']— 1,  the  constants  for  the  two  stages  of  the 
hydrolysis  are,  for  the  fumaric  ester,  ^=414,  kz=19,  ratio  n— 22; 
for  the  maleic  ester,  Aq— 48,  &2=0*72,  .  Comparing  these 

values  with  the  first  and  second  dissociation  constants  of  the  acids, 
which  are:  fumaric  acid  l*0xl0“3  and  3*2xl0~5;  maleic  acid, 
l*4xl0~2  and  2*6xl0~7,  fumaric  acid  falls  into  line  with  the 
saturated,  straight  chain  dicarboxylic  acids  in  that  the  acid  strength 
and  rate  of  hydrolysis  of  the  esters  are  symbatic..  Maleic  acid, 
however,  is  abnormal,  the  first  hydrolysis  constant  being  unex¬ 
pectedly  low  compared  with  the  high  value  of  the  first  dissociation 
constant.  The  observation  may  have  an  important  bearing  on 
the  question  whether  there  may  not  be  a  structural  as  well  as  a 
spatial  difference  between  the  two  acids.  E.  H.  R. 

Kinetics  of  the  Reaction  between  Ammonia  and  Aromatic 
Aldehydes.  Friedrich  Dobler  (Z.  physikal.  Chem.}  1922,  101, 
1 — 33). — The  velocity  of  the  reaction  between  ammonia  and 
alcoholic  solutions  of  benzaldehyde,  p-tolualdehyde,  ra-xylyl- 
aldehyde,  anisaldehyde,  cinnamaldehyde,  p-chlorobenzaldehyde, 
and  o-,  m-,  and  p-nitrobenzaldehydes  has  been  investigated.  The 
method  of  investigation  depends  on  the  fact  that  ammonia  may 
be  estimated  in  the  presence  of  hydro benzamide  by  titration  with 
hydrochloric  acid,  using  hsematoxylin  as  indicator.  The  form¬ 
ation  of  hydrobenzamide  at  20°  is  shown  to  be  strictly  bimolecular, 
and  the  corresponding  hydramides  formed  from  the  other  alde¬ 
hydes  are  also  in  most  cases  formed  according  to  the  bimolecular 
formula.  In  the  case  of  benzaldehyde  and  p-tolualdehyde,  the 
dependence  of  the  velocity  constant  on  temperature  has  been 
determined;  it  is  found  that  k  is  nearly  doubled  by  raising  the 
temperature  10°  and  trebled  by  raising  the  temperature  20°,  thus  : 
for  benzaldehyde,  %0= 0*233,  &3(r=0*400  and  &40o=0*627,  the 
two  latter  values  are  not  very  constant.  It  is  found  that,  on  the 
one  hand,  an  equilibrium  is  set  up  between  aldehyde  and  ammonia, 
and,  on  the  other,  between  hydramide  and  water.  The  influence 
of  temperature  on  the  equilibrium  has  been  investigated,  and  it 
is  shown  that  with  increasing  temperature  the  equilibrium  is 
displaced  so  that  less  hydramide  is  formed ;  thus  in  the  case  of 
benzaldehyde  at  20°,  48*4%  of  the  ammonia  has  been  converted 
into  hydramide,  at  30°,  43*8%;  40°,  36*3%  and  50°,  23*2%.  An 
addition  of  0*01  N- benzoic  acid  practically  doubles  the  reaction 
velocity  in  the  case  of  benzaldehyde ;  small  additions  of  ammonium 
chloride  effect  a  large  increase  in  the  velocity  of  hydramide  form¬ 
ation,  in  one  case  this  amounted  to  an  increase  in  the  k  value 
from  0*233  to  2*325.  Ammonium  sulphate  has  no  effect  on  the 
specific  reaction  velocity,  whilst  sodium  hydroxide  reduces  the  k 
value  from  0*233  to  0*028.  These  changes  in  velocity  are  shown 
to  be  due  to  the  same  cause,  namely,  changes  in  the  dissociation 
of  ammonium  hydroxide.  A  decrease  in  the  hydroxyl-ion  con- 
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centration  increases  the  specific  reaction  velocity,  and  an  increase 
decreases  the  velocity.  Double  bonds  and  chlorine  in  the  para-posi¬ 
tion  in  the  nucleus  of  the  aldehyde  increase  the  reaction  velocity 
respectively  six  and  three  times.  The  introduction  of  a  methyl  group 
in  the  para-position,  for  example,  ^-tolualdehyde,  increases  the 
velocity,  whilst  a  second  methyl  group  in  the  ortho-position,  m-xylyl- 
aldehyde,  reduces  the  value  somewhat,  but  it  is  still  greater  than 
that  of  the  original  benzaldehyde.  The  methoxyl  group  in  anis- 
aldehyde  reduces  the  velocity  to  about  one-half.  The  substitution 
of  a  nitro-group  in  the  meta-position  increases  the  velocity,  but  in 
the  ortho-  and  para-positions  it  reduces  the  velocity,  the  para-sub¬ 
stitution  causing  the  greater  reduction.  The  ionic  concentration  of  the 
reaction  mixtures  does  not  change  during  the  hydramide  formation 
at  0°  and  20°,  as  is  shown  by  the  constant  value  of  the  electrical 
conductivity.  J.  F.  S. 

Catalysts  and  Chemical  Equilibrium.  J.  Clarehs  {Bull. 
Soc.  chim .,  1922,  [iv],  31,  299 — 307). — From  a  study  of  the  action 
of  glass  wool  and  cupric  chloride  respectively  as  catalysts  of  the 
reversible  reaction  4HCl+02  2H20+2C12,  it  is  shown  that  the 

action  of  the  catalyst  is  different  for  each  of  the  inverse  reactions 
which  determine  the  equilibrium.  In  general,  it  is  considered 
that  there  is  no  reason  to  suppose  that  a  catalyst  modifies  equally 
the  velocity  of  two  inverse  reactions.  W.  G. 

The  Influencing  of  the  Catalysis  of  Hydrogen  Peroxide  with 
Platinum  by  Rontgen  Rays.  Robert  Schwarz  and  Walter 
Friedrich  [with  H.  Wunnerlich]  (Ber.,  1922,55,  [R],  1040 — 1051). 
— The  catalytic  decomposition  of  hydrogen  peroxide  in  the  presence 
of  colloidal  platinum  is  retarded  by  Rontgen  rays,  the  effect  being 
observed  when  the  mixture  of  the  substances  is  exposed  to  the 
radiation  or  when  the  platinum  sol  is  treated  in  this  manner 
separately  and  added  shortly  afterwards  to  the  hydrogen  peroxide ; 
the  latter  alone  does  not  undergo  an  appreciable  change  under 
the  influence  of  Rontgen  rays.  The  maximal  value  of  the  retard¬ 
ation  is  77%  (calculated  on  the  percentage  of  hydrogen  peroxide) 
and  the  highest  values  are  observed  in  the  sixth  and  seventh  hours 
of  the  experiments.  The  cause  of  the  phenomenon  does  not  appear 
to  lie  in  coagulation,  diminution  in  the  degree  of  dispersivity,  or 
alteration  in  the  charge  of  the  particles,  as  is  shown  by  special 
experiments,,  and  is  rendered  improbable  by  the  further  observation 
that  the  illuminated  sol  recovers  its  activity  completely  within 
about  sixteen  hours.  It  appears  probable,  therefore,  that  the 
platinum  sol  suffers  a  reversible  change  at  its  surface  which  must 
be  attributed  to  the  presence  of  water.  Since  the  action  of  the 
Rontgen  rays  is  accompanied  by  an  emission  of  (3 -rays  from  the 
platinum  particles  which  are  able  to  decompose  water,  it  is  possible 
that  an  oxide  of  platinum  is  formed  or  that  hydrogen  is  adsorbed 
by  the  sol.  If,  however,  it  is  assumed  with  Haber  that  the 
platinum  catalysis  of  hydrogen  peroxide  is  conditioned  by  the 
presence  of  dissolved  or  combined  oxygen  in  the  catalyst,  the 
formation  of  an  oxide  would  in  all  probability  accelerate  the 
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change.  It  is  therefore  more  likely  that  the  first  stage  of  the 
catalysis  is  delayed  because  the  platinum  charged  with  hydrogen 
is  not  immediately  able  to  form  the  intermediate  product,  Pt^Oy. 
The  first  stage  of  the  action  therefore  consists  in  the  combustion 
of  the  dissolved  hydrogen  by  oxygen  derived  from  the  peroxide 
after  which  catalysis  can  take  place  in  the  sense  of  Haber’s  theory. 
The  recovery  of  the  platinum  sol  within  sixteen  hours  is  attributed 
to  the  gradual  decomposition  of  the  platinum  hydrogen  alloy,  and 
this  hypothesis  is  supported  by  the  known  complete  instability 
of  the  product  at  100°.  It  is  also  possible  that  the  removal  of 
hydrogen  is  effected  by  dissolved  atmospheric  oxygen,  but  direct 
experiments  in  the  absence  of  oxygen  do  not  lend  support  to  this 
view,  although  their  interpretation  is  hampered  by  the  extreme 
difficulty  of  excluding  oxygen  completely  in  such  observations. 
Pure  water  is  not  altered  by  exposure  to  Pontgen  rays  in  such  a 
manner  as  to  give  rise  to  contact  poisons. 

Catalase,  also,  is  altered  in  such  a  manner  by  Pontgen  rays 
that  its  power  to  catalyse  the  decomposition  of  hydrogen  peroxide 
is  lessened;  as  with  the  platinum  sol,  the  enzyme  recovers  its 
activity  completely  after  several  hours.  A  satisfactory  explan¬ 
ation  of  the  phenomena  cannot  yet  be  given.  H.  W. 

The  Catalytic  Activity  of  Copper.  W.  G.  Palmer  (Proc. 
Roy .  Soc .,  1922,  [A],  101,  175—186;  cf.  A.,  1920,  ii,  609;  1921, 
ii,  542). — This  communication  describes  the  effect  on  the  dehydro¬ 
genating  activity  of  copper  of  the  addition  of  magnesium  oxide, 
ferric  oxide,  zinc  oxide,  manganous  oxide,  and  sodium  carbonate. 
The  presence  of  small  amounts  of  sodium  carbonate  completely 
destroys  the  activity.  The  addition  of  1%  or  less  of  an  oxide 
reduces  the  activity  considerably,  but  with  higher  concentrations, 
owing  to  the  separation  of  two  phases,  an  increase  in  the  catalytic 
effect  is  observed.  The  pure  oxides  are  usually  less  active  than 
pure  copper,  and  hence  must  be  deficient  in  the  density  of  radiation 
of  about  1*0 /x,  wave-length  (cf.  previous  papers).  They,  how¬ 
ever,  adsorb  water  and  probably  alcohol  to  a  greater  extent  than 
metals,  but  this  increase  may  be  counteracted  by  the  opacity  of 
the  oxide  film  to  radiation  from  the  copper  core.  Increased 
adsorption  thus  increases  the  activity,  provided  the  oxide  films 
are  transparent  to  the  radiation  of  the  main  catalyst. 

W.  E.  G. 

A  Defined  Organic  Catalyst  with  a  Hydrogen-ion  Optimum. 

Erik  Widmark  and  Carl  Alex  Jeppsson  (Skand.  Arch .  Physiol. , 
1922,  42,  43 — 61;  from  Physiol.  Abstr.,  1922,  7,  6;  cf.  A.,  1921, 
ii,  183). — The  kinetics  of  the  catalysis  of  acetoacetic  acid  into 
acetone  and  carbon  dioxide  is  investigated  in  detail.  It  is  found 
to  have  a  reaction  optimum  at  PH  4*09,  and  this  corresponds 
exactly  with  the  optimum  reaction  calculated  on  the  assumption 
that  only  undissociated  molecules  of  catalyst  and  of  substrate 
enter  into  the  reaction.  For  this  calculation  from  the  dissociation 
constants,  the  original  must  be  consulted.  The  conclusion  is 
drawn  that  only  the  undissociated  aniline  molecule  is  effective, 


ii.  438 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  acts  only  on  the  undissociated  molecule  of  acetoacetic  acid. 
The  conclusion  cannot  be  generalised  :  for  example,  alanine  has 
its  optimum  at  PH  8,  at  which  reaction  acetoacetic  acid  is  almost 
completely  ionised.  The  suggestive  comparison  with  the  behaviour 
of  enzymes  is  indicated.  W.  O.  K. 

The  Bohr  Atom.  The  Lagrange  Theorem  applied  to 
Electronic  Orbits.  Marcel  Brillotjin  (J.  Phys .  Radium ,  1922, 
3,  65 — 73). — A  mathematical  paper  emphasising  the  exclusively 
spectroscopic  character  of  Bohr's  theory.  W.  E.  G. 

Atoms  and  Molecules.  II.  Albert  C.  Crehore  (Phil. 
Mag.,  [vi],  43,  886—914;  cf.  A.,  1921,  ii,  632).— A  theory  of  the 
structure  of  atoms  is  presented  which  is  in  conformity  with  the 
Saha  form  of  the  electromagnetic  theory.  In  the  models  given, 
the  negative  electron  is  assumed  to  be  an  oblate  spheroid  with  a 
ratio  of  axes  about  three  to  one  and  the  hydrogen  atom  consists 
of  a  positive  charge  of  two  units  with  very  small  dimensions  situated 
in  between  two  negative  electrons.  A  structure  is  suggested  for 
nitrogen  and  oxygen,  which  indicates  that  the  heavier  products  of 
disintegration  found  by  Rutherford  may  possess  a  mass  12  and  a 
charge  of  5. 

It  is  also  sought  to  compute  the  known  distances  between  the 
atoms  forming  a  molecule.  The  shape  of  the  negative  electron 
is  a  most  important  factor  in  determining  the  equilibrium  distance, 
and  hence  it  is  a  universal  distance.  Only  electrostatic  forces  are 
considered,  and  it  is  shown  that  equilibrium  is  possible  between 
the  attractive  and  repulsive  forces  of  the  atoms  and  electrons  when 
the  eccentricity  of  the  electron  lies  between  the  limits  0*9  and  1*0. 
This  agrees  with  the  value  found  in  the  previous  paper.  It  is 
shown  that  helium  and  neon  atoms  will  not  form  compounds  and 
must  be  monatomic.  W.  E.  G. 

Unsymmetrical  Addition  to  the  Double  Bond.  I.  A  Theory 
of  the  Reaction  Mechanism  of  the  Direct  Union.  Granville 
A.  Perkins  (Philippine  J .  Sci.,  1921,  19,  645 — 660;  cf.  this  vol., 
A.,  ii,  138). — A  theory  of  the  mechanism  of  chemical  reaction 
based  on  the  Langmuir  octet  theory  of  valence.  Diagrams  are 
given  showing  the  relationships  between  the  forces  of  attraction 
and  repulsion  for  two  types  of  reaction,  (a)  a  direct  addition  re¬ 
action,  where  an  interpenetration  of  the  outer  shells  of  electrons 
occurs,  and  (b)  a  dissociation  addition  reaction  where  only  secondary 
valence  comes  into  play.  These  two  types  are  illustrated  by  double 
bond  reactions.  W.  E.  G. 

The  Dissociation  of  Hexaphenylethane  from  the  Point  of 
View  of  the  Octet  Theory  of  Valence.  Howard  Irving  Cole 
(Philippine  J.  Sci.,  1921,  19,  681 — 690). — A  historical  survey  of 
the  previous  investigations  on  the  dissociation  of  hexaphenylethane 
is  given  and  the  Lewis -Langmuir  octet  theory  of  valence  applied 
to  this  problem  on  the  lines  suggested  by  Perkins  (this  vol.,  A., 
ii,  138).  On  this  theory  hexaphenylethane  cannot  possibly  dis¬ 
sociate  without  a  rearrangement  of  one  or  more  of  the  phenyl 
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groups.  Symmetrical  dissociation  occurs  in  non-ionising  solvents 
such  as  benzene,  giving  the  quinoid  modification  as  in  Gomberg’s 

_ /=\  /H 

formula,  (C6H5)2— C — ,  which  contains  a  para-carbon 

atom  in  a  ter  valent  condition.  In  an  ionising  solvent  such  as 
sulphur  dioxide,  which  contains  unshared  electrons,  the  dissociation 
occurs  unsymmetrically.  An  unstable  union  with  a  solvent  mole¬ 
cule  takes  place,  which  supplies  two  electrons  to  the  shell  of  one 
of  the  carbon  atoms  in  a  phenyl  group.  In  this  manner  is  obtained 
a  colourless  negative  ion,  (C6H5)3=C-,  and  a  coloured  positive  ion, 

(C6H5)2~C— C<^  '/s'"  >  latter  exists  only  in  combination 

with  a  solvent  molecule.  These  two  ions  can  combine  to  give 

(C6H5)3EEG 


— c — (C6H5)2. 


H 


These  modifications  are  essenti¬ 


ally  the  same  as  those  of  Gomberg,  except  that,  on  this  view, 
colourless  triphenylmethyl  can  exist  only  in  the  form  of  a 
negative  ion.  The  physical  and  chemical  properties  appear  to 
support,  this  theory.  The  oxidation  of  triphenylmethyl  to  form 
a  peroxide  is  explained  by  the  formation  of  intermediate  positive 
and  negative  ions.  An  oxygen  molecule  is  added  to  the  positively 
charged  ion,  which  then  combines  with  the  negative  ion  to  give 
the  peroxide.  W.  E.  G. 


A  Proposed  Laboratory  Test  of  the  Theory  of  Relativity. 

Harold  S.  King  (Nature,  1922,  109,  582 — 583). — Since  it  is  im¬ 
possible  to  conceive  of  the  annihilation  of  mass,  such  as  appears 
in  the  synthesis  of  an  atom  of  helium  from  four  hydrogen  atoms, 
it  must  be  supposed  that  mass  is  electromagnetic  in  origin,  loss 
of  mass  being  ascribed  to  overlapping  of  fields.  According  to  the 
theory  of  relativity,  1  gram  of  matter  is  equivalent  to  9  X  1020  ergs, 
or  2-1  x  1013  calories ;  moreover,  1  gram  of  radium  in  disintegrating 
to  lead  evolves  3*7  x  109  cal.  Thus,  it  is  possible  to  calculate  the 
atomic  weight  of  radium  (226-038)  by  addition  of  1  gram  atom  of 
radium-Cr  (206*000),  5  gram  atoms  of  helium  (20*000),  4  gram 
electrons  (0-0005)  [  ?],  and  3*7  x  109  cal.  (0*038).  If  Honigschmid’s 
value  (225-97)  for  the  atomic  weight  of  radium  is  accepted,  it 
would  therefore  appear  that  radium- G  has  an  atomic  weight  less 
than  206  (the  lowest  experimental  figures  being  206*08  and  206*05, 
due  respectively  to  Richards  and  Honigschmid),  *v  that  energy  is 
derived  from  outside  sources  as  suggested  by  Perrin,  or  that  the 
equation  connecting  mass  and  energy  is  not  correct.  It  is  therefore 
suggested  that  an  extension  of  the  method  of  positive  ray  analysis 
to  the  determination  of  the  atomic  weights  of  radium,  radium- G, 
and  helium  to  an  accuracy  of  1  part  in  10,000  not  only  would  be 
of  intrinsic  value,  but  also  would  show  whether  the  relation  of 
mass  and  energy,  based  on  the  theory  of  relativity,  holds. 

A.  A.  E. 
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A  Simple  Hydrogen  Generator  for  Use  in  making  Hydrogen- 
ion  Determinations.  P.  H.  Cathcart  (J.  Ind.  Eng.  Chem 
1922,  14,  278).— The  hydrogen  is  generated  electrolytically  in  a 
bell  jar  inverted  in  a  cylinder  containing  10%  sodium  hydroxide. 
The  outer  vessel  consists  of  a  large  glass  precipitating  jar,  the 
hydrogen  reservoir  being  a  large  inverted  percolator  with  its  mouth 
resting  on  a  support  about  1  inch  from  the  bottom  of  the  precipit¬ 
ating  jar.  A  rubber  stopper  in  the  top  of  the  hydrogen  reservoir 
carries  the  cathode  (which  consists  of  an  iron  disk  suspended  from 
an  iron  wire)  and  a  glass  tube  with  stop-cock.  The  inner  vessel  is 
held  down  by  four  rubber-covered  wires.  The  anode  is  similar  to 
the  cathode,  of  about  4  sq.  in.  area,  and  so  adjusted  in  the  annular 
space  between  the  two  vessels  that  it  just  touches  the  liquid  when 
all  gas  has  been  withdrawn  from  the  reservoir.  The  cathode  just 
projects  below  the  lower  rim  of  the  reservoir.  A  110  volt  D.C. 
circuit  was  used  for  generating  the  hydrogen,  with  a  switch  so 
arranged  that  the  current  is  automatically  cut  off  when  the  reservoir 
becomes  full.  A  diagram  of  the  apparatus  is  given.  H.  C.  R. 

Rectilinear  Diameter  of  Hydrogen.  E.  Mathias,  C.  A.  Crom- 
melih,  and  H.  Kamerlingh  Onnes  (. Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1922, 23, 1175 — 1184 ;  cf.  A.,  1921,  ii,  256). — The  density 
of  liquid  and  gaseous  hydrogen  has  been  determined  in  grams /c.c. 
at  temperatures  from  —240*57°  to  —249*89°.  The  critical  density 
is  calculated  from  the  results  and  the  value  0*03102  obtained,  a 
figure  which  is  considerably  smaller  than  the  corresponding  figure 
for  any  other  substance.  The  equation  of  the  diameter  of  the 
form  y=a-\-bt  is  considered,  and  the  values  of  the  coefficient  are 
evaluated  from  the  experimental  data.  The  values  obtained  are 
a— —0*063510  and  b  =—0*00039402.  The  value  of  the  slope  of 
the  diameter  b  is  the  smallest  observed  for  any  substance. 

J.  E.  S. 

The  Crystal  Structure  of  Ice.  (Sir)  W.  H.  Bragg  (Proc. 
Physical  Soc.,  1922,  34,  98 — 103). — This  is  derived  independently 
of  direct  X-ray  analysis  on  certain  suppositions  connected  with 
the  low  density  of  ice.  St.  John  (Proc.  Nat.  Acad.  Sci.,  1918,  4, 
193)  and  DenpV  n  (Physical  Rev.,  1921,  17,  20)  have  applied  the 
methods  of  X  r^y  analysis  and  both  refer  the  structure  to  a  lattice 
composed  of  four  right  triangular  prisms  but  disagree  as  to  the 
dimensions.  In  the  present  paper  it  is  assumed  that  ice  belongs 
to  that  class  of  crystals  in  which  the  molecules  are  broken  up  into 
positive  and  negative  ions,  the  hydrogens  having  given  up  their 
valency  electrons  to  the  oxygens.  The  density  of  ice  is  so  low 
that  the  most  economical  spacing  is  adopted ;  the  atoms  are  arranged 
in  a  hexagonal  lattice  with  each  oxygen  surrounded  by  four  hydrogens 
and  each  hydrogen  by  two  oxygens.  The  distance  between  the 
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centres  of  two  oxygen  atoms  is  2*76,  the  distance  between  con¬ 
secutive  basal  planes  is  3*67,  and  the  distance  between  two  atoms 
in  the  same  plane  is  4*52.  The  structure  is  extremely  empty  and 
a  loose  arrangement  of  water  molecules  would  occupy  less  space. 
The  hydrogen  atom  has  apparently  a  larger  diameter  than  the 
oxygen  atom  if  oxygen  has  the  value  1*30.  These  results  agree 
exactly  with  the  X-ray  analysis  of  Dennison  and  the  conclusions 
are  supported  by  a  comparison  between  the  calculated  and  observed 
intensities  of  reflection.  W.  E.  G. 

The  Variations  in  the  Chemical  Composition  of  Sea-water 
and  the  Evaluation  of  the  Saline  Content.  Gabriel  Bertrand, 
Fretjndler,  and  (Mlle)  Menager  (Compt.  rend.,  1922, 174, 1251 — - 
1253). — The  authors  have  determined  the  total  halogens  and  the 
calcium  and  magnesium  in  the  water  from  the  Atlantic  ocean  and 
the  Mediterranean  sea.  The  halogens  being  calculated  as  chlorine, 
the  ratio  of  chlorine  to  calcium  and  magnesium  respectively  in  the 
two  samples  of  water  was  by  no  means  the  same.  Thus  the  method 
of  evaluating  the  saline  content  of  sea-water  from  the  density  or 
chlorine  content  by  means  of  Knudsen’s  tables  can  only  be  con¬ 
sidered  as  at  the  best  an  approximation.  W.  G. 

The  Dissociation  of  Chlorine.  H.  von  Wartenberg  and 
F.  A.  Henglein  (Ber.,  1922,  55,  [E]y  1003 — 1006). — Difficulties 
are  experienced  in  attempting  to  measure  the  dissociation  of  active 
gases  such  as  chlorine  by  observation  of  the  abnormal  increase  of 
pressure  when  they  are  heated  owing  to  the  impossibility  of  finding 
a  completely  resistant  material  for  the  construction  of  the  apparatus. 
Since,  however,  the  dissociation  of  binary  compounds  is  dependent 
on  the  total  pressure,  it  is  possible  to  effect  such  measurements  at 
temperatures  which  silica  vessels  will  withstand  if  an  extremely 
low  pressure  is  used.  In  this  manner,  preliminary  measurements 
of  the  dissociation  of  chlorine  at  10“3  mm.  pressure  have  been  made. 
The  apparatus  consists  of  a  quartz  bulb  surrounded  by  a  quartz 
mantle,  the  space  between  the  two  being  continuously  evacuated. 
The  bulb  is  connected  with  a  2  mm.  wide  quartz  capillary  which 
leads  to  a  quartz  thread  manometer  and  mercury  seal  cooled  to 
—30°  and  thence  to  a  Volmer  pump.  The  chlorine  is  generated 
by  heating  auric  chloride  in  a  glass  capillary  which  is  subsequently 
sealed  off.  The  bulb  is  surrounded  by  platinum  foil  and  heated 
in  a  Heraeus  furnace,  the  temperature  measurements  being  accurate 
to  ±2°.  The  temperature  interval  ranges  from  985°  to  1151° 
absolute. 

It  is  certain  that  the  heat  of  dissociation  of  chlorine  is  consider¬ 
ably  lower  than  the  value  106,000  cal.  usually  adopted  and  for 
T— 0  is  about  70,000  cal.  H.  W. 

The  Structure  of  Chlorine  Dioxide  and  Related  Com¬ 
pounds.  Granville  A.  Perkins  ( Philippine  J.  Sci.,  1921,  19, 
729 — 740;  cf.  this  vol.,  ii,  138). — A  discussion  of  the  consti¬ 
tutional  formulae  of  some  of  the  oxides  of  chlorine  and  nitrogen. 
In  the  Langmuir  theory  no  place  is  given  to  bonds  consisting  of 
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one,  three,  or  five  electrons.  The  suggestion  is  made  that  in 
exceptional  cases  an  odd  number  of  electrons  may  form  a  chemical 
bond.  In  chlorine  dioxide,  five  electrons  are  shared  between  the 
three  atoms  as  in  the  formula  : 

:  o  :ci5  6 : 

On  this  view  chlorine  dioxide  contains  a  three  electron  bond.  An 
odd  electron  is  also  shared  in  nitric  oxide  and  nitrogen  peroxide. 
The  electron  binding  strength  of  atoms  and  its  variation  with  the 
covalence  is  discussed.  W.  E.  G. 

Hydroxylamine.  I.  Simple  Method  of  Preparation  of 
Free  Hydroxylamine.  Hans  Lecher  and  Josef  Hofmann 
( Ber .,  1922,  55,  [2?],  912 — 919). — The  method  adopted  is  essentially 
a  modification  of  that  of  Lobry  de  Bruyn,  its  most  important  feature 
being  the  avoidance  of  the  final  distillation  of  the  product. 

The  apparatus  consists  of  a  Brxihl  receiver  in  which  the  reaction 
vessel  is  placed.  The  lower  tubulus  (generally  used  for  evacuation) 
is  provided  with  a  calcium  chloride  tube  whilst  the  upper  tubulus 
is  fitted  with  a  stopper  carrying  two  dropping  funnels,  the  ends  of 
which  are  placed  above  the  reaction  vessel.  The  tubulus  of  the 
lid  serves  for  the  introduction  of  a  very  efficient  stirrer,  which  is 
provided  with  the  customary  mercury  seal.  The  finely  divided 
hydroxylamine  hydrochloride  is  suspended  in  absolute  ethyl  alcohol 
in  the  reaction  vessel  and  a  small  quantity  of  solid  phenolphthalein 
is  added.  A  solution  of  sodium  ethoxide  in  absolute  ethyl  alcohol 
is  introduced  slowly  from  one  of  the  dropping  funnels  into  the 
well-stirred  suspension,  the  rate  of  addition  being  so  controlled  that 
the  red  coloration  which  occurs  as  each  drop  enters  the  suspension 
disappears  instantaneously.  Should  ultimately  a  pale  pink  color¬ 
ation  persist,  it  is  removed  by  cautious  addition  of  a  solution  of 
hydroxylamine  hydrochloride  in  ethyl  alcohol  from  the  second 
dropping  funnel.  The  precipitated  sodium  chloride  is  removed 
and  the  filtrate  allowed  to  remain  undisturbed  in  a  freezing  mixture 
of  ice  and  salt  until  it  attains  a  temperature  of  —18°.  The  large 
crystals  of  hydroxylamine  thus  produced  are  filtered,  washed  with 
absolute  ether,  and  brought  into  a  desiccator  which  is  immediately 
exhausted.  In  this  manner,  there  is  no  loss  of  hydroxylamine  by 
decomposition  during  the  preparation,  but  about  5*4%  of  it  is 
retained  by  the  precipitated  sodium  chloride.  The  yield  of  solid 
hydroxylamine  is  about  40%  of  that  theoretically  possible,  but  the 
remainder  can  be  readily  recovered  as  the  hydrochloride  from  the 
alcoholic  mother-liquor.  The  product  contains  about  97%  of 
hydroxylamine,  the  remainder  being  water.  It  has  m.  p.  32 — 35°, 

d 10  1-335,  dn  1-334.  It  is  distinguished  from  Lobry  de  Bruyn’s 

purest  specimens  by  its  greater  instability ;  after  twenty-four  hours 
it  smells  of  ammonia  and  after  four  days  it  is  completely  liquefied 
and  contains  only  42-55%  of  hydroxylamine.  Hydroxylamine 
crystallises  in  the  rhombic  system ;  the  crystals  obtained  from 
ethyl  alcohol  and  by  the  solidification  of  the  molten  substance  are 
identical.  H.  W. 
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Behaviour  of  Carbon  at  High  Temperatures.  F.  Sauer- 
wald  (Z.  Elektrochem .,  1922,  28,  183 — 185). — Continuing  the  work 
of  Ryschkewitsch  (A.,  1921,  ii,  258,  586,  696)  and  Munch  (A.,  1921, 
ii,  586),  the  author  heated  rods  of  carbon  and  graphite  to  various 
temperatures,  attaining  finally  the  temperature  of  the  positive 
crater  of  the  arc.  The  hpating  was  effected  by  passing  a  current 
through  the  rods  in  an  atmosphere  of  hydrogen.  The  ends  of  the 
rods  were  copper-plated.  Small  globules  appeared  on  the  surface 
of  the  Acheson  graphite  employed,  and  these  are  attributed  to  the 
distillation  of  impurities  from  the  hotter  interior  of  the  rod  to  the 
surface.  This  was  confirmed  by  a  determination  of  the  respective 
ash  contents  of  the  rod  and  of  the  globules.  The  conclusion  is 
not  in  agreement  with  that  of  Ryschkewitsch,  who  found  similar 
globules  to  be  composed  of  pure  graphite.  J.  S.  G.  T. 

Behaviour  of  Carbon  at  High  Temperatures.  Eugen 
Ryschkewitsch  (Z.  Elektrochem .,  1922,  28,  185 — 186). — The 
author  contends  that  the  experimental  conditions  employed  by 
Sauerwald  (see  preceding  abstract),  differ  so  materially  from  his 
own,  that  the  results  obtained  in  the  two  cases  are  not  comparable. 
He  remarks  more  particularly  on  the  different  atmospheres  and 
current  densities  employed  in  the  two  cases,  and  on  the  possibility  of 
impurities  being  derived,  in  Sauerwald’s  experiments,  from  the 
heated  metallic  connexions  employed.  J.  S.  G.  T. 

Preferential  Catalytic  Combustion  of  Carbon  Monoxide 
in  Hydrogen.  Arthur  B.  Lamb,  Charles  C.  Scalione,  and 
Graham  Edgar  (J.  Amer .  Chem,  Soc.,  1922,  44,  738 — 757). — With 
the  object  of  finding  a  method  of  removing  small  quantities  of 
carbon  monoxide  from  hydrogen  before  its  use  in  the  synthetic 
production  of  ammonia,  a  number  of  experiments  have  been  carried 
out  on  the  preferential  combustion  of  carbon  monoxide  in  mixtures 
containing  air,  hydrogen,  carbon  monoxide,  and  carbon  dioxide 
by  means  of  a  catalyst  termed  “  hopcalite,”  which  is  a  mixture  of 
metallic  oxides  and  in  the  present  experiments  was  composed  of 
60%  of  manganese  dioxide  and  40%  of  cupric  oxide.  It  is  shown 
that  4 4  hopcalite,”  which  oxidises  carbon  monoxide  in  air  rapidly  and 
catalytically  at  the  ordinary  temperature,  does  not  affect  hydrogen 
in  air  under  the  same  conditions,  and  that  by  its  means  carbon 
monoxide  can  be  completely  and  continuously  removed  from  a  dry 
mixture  containing,  for  example,  0‘5%  of  carbon  monoxide, 
89*50%  of  hydrogen,  and  10%  of  air  without  any  noticeable  action 
on  the  hydrogen.  A  similar  mixture  containing  1%  of  carbon 
monoxide,  on  the  other  hand,  liberates  so  much  heat  that  under 
these  conditions  oxidation  of  the  hydrogen  sets  in,  and  the  catalyst 
is  soon  heated  to  incandescence  and  is  destroyed.  It  is  also  shown 
that  moist  mixtures  of  carbon  monoxide  and  air  and  of  hydrogen 
and  air  require  much  higher  temperatures  for  oxidation.  In  the 
presence  of  water  vapour  at  a  pressure  of  50  mm.  of  mercury, 
carbon  monoxide  in  a  0*5%  mixture  with  air  is  completely  oxidised 
at  a  temperature  of  90°  or  lower.  Hydrogen,  on  the  other  hand, 
mixed  with  air,  does  not  begin  to  be  oxidised  under  these  conditions 
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until  a  temperature  of  120 — 125°  is  reached.  It  is  possible,  there¬ 
fore,  to  remove  carbon  monoxide  completely  and  continuously 
from  a  mixture  having,  for  example,  the  composition  0*5%  of  carbon 
monoxide,  0*5%  of  oxygen,  24*75%  of  nitrogen,  and  74*25%  of 
hydrogen  and  containing  water  vapour  at  a  pressure  of  50  mm.  of 
mercury  without  any  considerable  oxidation  of  hydrogen.  On  the 
other  hand,  in  a  similar  1  %  carbon  monoxide  mixture,  the  hydrogen 
soon  takes  fire  and  the  catalyst  becomes  incandescent.  The  effect 
of  space  velocity,  carbon  dioxide,  hydrogen  sulphide,  and  the 
concentration  of  carbon  monoxide  on  the  efficiency  of  the  catalyst 
have  been  investigated.  Formulae  for  the  temperature  rise  in  the 
catalyst,  and  the  factor  limiting  the  permissible  concentration  of 
carbon  monoxide  have  been  derived  and  verified  at  different  space 
velocities  in  tubes  of  various  diameters,  and  on  the  basis  of  these 
results  the  proper  conditions  for  the  technical  application  of  this 
method  of  removing  carbon  monoxide  from  hydrogen  have  been 
outlined.  The  present  results  are  in  agreement  with  those  of 
Rideal  (T.,  1919,  115,  993).  J.  F.  S. 

Preparation  of  Bright  Metallic  Sodium  and  Potassium, 
or  their  Alloys,  in  Nitrogen.  G.  Bornemann  (Z.  angew. 
Chem.,  1922,  35,  227). — A  glass  tube  of  15 — 20  mm.  diameter  is 
drawn  out  into  a  short  constriction  of  3 — 4  mm.  diameter  about 
20  cm.  from  one  end  which  is  sealed  up.  A  fine  wire  gauze  thimble 
is  fitted  tightly  into  the  tube  above  the  constriction  and  the  required 
amount  of  metal  introduced  into  the  open  end  of  the  tube,  which  is 
then  sealed.  The  tube  is  then  placed  in  a  horizontal  position  and 
the  metal  melted,  whereby  the  oxygen,  moisture,  and  carbon 
dioxide  are  removed,  leaving  an  atmosphere  of  nitrogen.  On  now 
placing  the  tube  vertically  and  carefully  remelting  the  metal  it 
flows  through  the  gauze  and  the  constriction  into  the  lower  portion 
of  the  tube  as  perfectly  bright  untarnished  metal,  all  impurities 
remaining  behind  on  the  gauze  filter.  The  tube  is  then  drawn  off 
and  sealed  at  the  constriction.  G.  F.  M. 

Sodium  Silicate.  A.  Erdenbrecher  ( Miicrokosmos ,  1921, 
15,  55 — 60). — The  addition  of  not  more  than  40  grams  of  sodium 
hydroxide  to  100  c.c.  of  the  solution  obtained  when  20 — 25  grams 
of  the  salt  Na2Si03,9 — 10H2O  are  dissolved  in  40  c.c.  of  water 
yields  the  hydrate  Na2Si03,9H20,  rhombic,  m.  p.  47°.  Sixty  grams 
of  sodium  hydroxide  similarly  yield  the  hydrate  Na2Si03,6H20, 
monoclinic,  m.  p.  63*5°,  whilst  larger  amounts  yield  the  hydrate 
Na2Si03,4H20,  hexagonal,  m.  p.  83 — 85°.  Other  hydrates  of 
sodium  metasilicate  mentioned  in  the  literature  are  probably 
mixtures  of  these,  as  changes  in  the  composition  of  the  mother- 
liquor  cause  changes  in  the  degree  of  hydration. 

Chemical  Abstracts. 

Preparation  of  Ammonium  Chloride.  P.  Mondain  Monval 
(Compt.  rend.,  1922,  174,  1014 — 1017). — A  study  of  the  conditions 
governing  the  crystallisation  of  ammonium  chloride  from  solution 
at  15°  when  in  solution  alone  or  in  the  presence  of  one  or  more  of 
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the  salts,  sodium  chloride,  sodium  carbonate,  and  ammonium  car¬ 
bonate.  A  Le  Chatelier  diagram  showing  the  surfaces  of  saturation 
is  given.  Commercially  in  the  ammonia-soda  process  the  salt  is 
not  crystallised  out  from  the  liquid  from  which  the  sodium  hydrogen 
carbonate  has  been  extracted,  but  ammonia  is  first  added  to  convert 
the  hydrogen  carbonates  into  normal  carbonates.  W.  G. 

The  Melting  Point  of  Normal  Ammonium  Sulphate.  R. 

Kattwinkel  ( Ber.y  1922,  55,  [2?],  874). — Contrary  to  the  statement 
of  Caspar  (A.,  1920,  ii,  431),  a  definite  melting  point  cannot  be 
assigned  to  normal  ammonium  sulphate ;  with  increasing  temper¬ 
ature  it  suffers  loss  of  ammonia,  decomposition  being  complete  at 
365°.  H.  W. 

Conditions  of  Formation  and  Stability  of  Ammonium 
Carbamate.  C.  Matignon  and  M.  Frejacques  (Bull.  Soc. 
chim .,  1922,  [iv],  31,  307 — 316). — A  more  detailed  account  of  work 
already  published  (A.,  1920,  ii,  250).  W.  G. 

Liquid  Crystals  of  Calcium  Phosphate.  P.  Gaubert 
( Compt .  rend.,  1922,  174,  1115 — 1117). — When  the  rhombohedra 
obtained  by  crushing  calcite  are  ignited,  they  retain  their  shape 
and  if  then  they  are  submitted  to  the  action  of  phosphoric  acid 
certain  optical  phenomena  are  observed  due  to  the  formation  of 
liquid  or  soft  crystals  of  calcium  phosphate.  These  are  described 
in  detail.  W.  G. 

Action  of  Nitrogen  on  Mixtures  of  Barium  Oxide  and 
Carbon  at  High  Temperatures.  Paul  Askenasy  and  Frithjof 
Grude  (Z.  Elektrochem.,  1922,  28,  130 — 151). — The  rate  of  combin¬ 
ation  of  compressed  mixtures  of  barium  carbonate  and  wood  charcoal 
or  graphite  with  nitrogen  has  been  investigated  up  to  1600°.  It 
is  shown  that  the  reaction  proceeds  with  a  practicable  velocity  at 
1400°,  and  in  fifteen  minutes  60%  of  the  barium  has  been  converted 
into  a  mixture  of  cyanide  and  cyanamide  when  an  excess  of  nitrogen 
is  present.  In  agreement  with  Caro  and  in  opposition  to  Ewan  and 
Napier,  the  primary  reaction  is  the  formation  of  barium  carbide, 
and  from  this  much  cyanide  is  formed  which  then  undergoes  a 
secondary  reaction  to  form  barium  cyanamide.  The  formation 
of  cyanide  at  comparatively  low  temperatures  (1300 — 1400°)  reaches 
a  maximum  of  65%  in  fifteen  to  thirty  minutes,  which  is  not  increased 
at  1600°.  With  increasing  temperature,  the  formation  of  the 
cyanamide  rapidly  increases.  There  is  no  evidence  that  a  basic 
cyanide  is  first  formed,  nor  is  there  any  evidence  of  a  sublimation 
of  barium  cyanide  at  the  lower  temperatures.  The  reproducibility 
of  the  combination  of  nitrogen  is  best  achieved  in  the  presence  of 
an  excess  of  carbon.  When  there  is  a  shortage  of  carbon  it  is  the 
cyanamide  formation,  and  not  that  of  the  cyanide,  which  is  effected. 
It  is  shown  that  the  reaction  proceeds  more  rapidly  when  compressed 
materials  are  used.  Impurities  in  the  carbon,  such  as  silica  or 
alumina,  retard  the  reaction,  whilst  iron,  in  opposition  to  previous 
statements,  accelerates  it,  but  disturbs  the  reproducibility.  A 
mixture  of  barium  oxide  and  carbon  takes  up  the  same  amount  of 
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nitrogen  as  an  equivalent  quantity  of  55%  barium  carbide,  and  the 
relative  amounts  of  barium  cyanide  and  cyanamide  formed  are  the 
same  in  both  cases.  A  very  long  list  of  references  on  this  subject, 
with  comments,  precedes  the  paper.  J.  F.  S. 

Electro-deposition  of  Lead  from  Mathers  Ts  Perchlorate 
Bath.  I.  Structure  of  the  Deposit.  W.  E.  Hughes  (J. 
Physical  Chem 1922,  26,  316 — 323). — The  author  has  made  a 
macroscopic  and  microscopic  examination  of  the  structure  of  lead 
deposited  from  Mathers's  perchlorate  bath  (U.S.  Pat.  931944, 
1909;  A.,  1911,  ii,  113).  The  specimens  were  etched  by  using  them 
as  anodes  in  the  electrolysis  of  30  c.c.  of  30%  perchloric  acid  in 
270  c.c.  of  water  for  various  periods  with  a  current  density  of  9 — 10 
amperes/sq.  dcm.  and  a  voltage  of  1*5.  The  etched  surface  was 
much  worn,  cindery,  and  dull  and  light  grey  in  colour  with  no 
crystalline  appearance.  Where  the  outside  surface  of  the  lead  was 
directed  toward  the  cathode  during  etching,  a  thin,  skin-like  sub¬ 
stance  is  formed,  which  after  a  while  detaches  itself  and  comes  away 
in  flakes ;  no  such  action  occurs  when  the  inside  surface  is  directed 
to  the  cathode.  The  term  inside  surface  indicates  the  lead  surface 
which  was  in  contact  with  the  cathode  during  the  deposition.  When 
examined  microscopically  (125  diameters)  the  deposit  is  seen  to 
consist  of  irregular  cells  with  lustrous,  slightly  yellow  walls.  The 
interior  of  each  cell  appeared  to  be  made  up  of  a  mosaic  of  small 
bright  and  dark  particles.  The  author  deduces  from  the  observ¬ 
ations  that  the  structure  of  the  lead  is  ordered,  and  not  amorphous ; 
the  size  of  the  grain  is  reduced  by  the  colloid  (peptone)  contained  in 
the  bath  and  that  the  colloid  separates  from  solution  with  the  lead, 
not  in  any  haphazard  fashion,  but  in  continuous  layers  in  the 
deposit.  J.  F.  S. 

Amalgams.  III.  Colloidal  Copper  Amalgam.  C.  Paal 
and  Hermann  Steyer  (Kolloid  Z.,  1922,  30,  215 — 228;  ef.  A., 
1919,  ii,  69,  516). — Hydrosols  of  copper  amalgam  may  be  prepared 
by  (a)  shaking  copper  hydrosol  with  mercury,  (b)  keeping  copper 
hydrosol  in  contact  with  mercury  without  shaking,  (c)  mixing  either 
red  or  blue  copper  hydrosol  with  mercury  hydrosol.  The  prepar¬ 
ations  were  all  effected  in  an  atmosphere  of  hydrogen,  and  the 
amalgam  sols  possess  colours  which  differ  markedly  from  those  of 
the  original  copper  sols.  In  the  first  preparation,  sols  of  an  amalgam 
represented  by  the  formula  CuHg0.02  may  be  obtained,  in  the  second 
preparation  the  composition  of  the  amalgam  is  given  by  the  formula 
CuHg0.34,  and  in  the  third  preparation,  using  the  red  copper 
hydrosol,  the  amalgam  has  the  composition  CuHg^gg.  The  copper 
amalgam  sols  are  less  stable  and  more  easily  oxidised  than  the  gold 
amalgam  hydrosols  previously  described  (loc,  cit .),  and  require  a 
larger  concentration  of  protecting  colloid  (sodium  lysalbate  or 
sodium  protalbate)  to  stabilise  them  than  the  corresponding  gold 
amalgam  sols.  J.  F.  S. 

Copper  Sulphide.  W.  Gluud  ( Ber .,  1922,  55,  [2?],  952— 
953). — The  oxidation  of  copper  sulphide  by  air  at  the  atmospheric 
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pressure  proceeds  rapidly  in  ammoniacal  suspension  with  the 
production  of  a  mixture  of  sulphate  and  thiosulphate ;  cuprous 
sulphide  is  similarly  but  more  slowly  oxidised.  In  neutral  or 
acid  solution,  the  change  is  slower  and  necessitates  the  use  of  com¬ 
pressed  air  at  temperatures  up  to  160°;  copper  sulphate  is  formed. 
In  certain  circumstances  the  sulphur  is  deposited  in  the  elementary 
state;  the  chief  conditions  are  that  the  copper  solution  should 
not  be  precipitated  completely,  that  the  oxidation  should  be 
effected  immediately,  and  that  the  solution  should  contain,  in 
addition  to  ammonia,  considerable  amounts  of  dissolved  salts, 
preferably  ammonium  compounds.  H.  W. 

Mechanism  of  the  Dehydration  of  Crystalline  Aluminium 
Hydroxide  and  of  the  Adsorption  of  Water  by  the  Resulting 
Alumina.  Lowell  H.  Milligan  ( J .  Physical  Chem .,  1922,  26, 
247 — 255). — Crystalline  aluminium  hydroxide  in  air  at  atmospheric 
pressure  and  humidity  is  not  affected  by  temperatures  below  145°, 
and  remains  constant  in  composition  as  the  normal  hydroxide, 
Al(OH)3,  up  to  this  temperature.  The  decomposition  and 
evolution  of  water  commences  just  above  145°,  and  as  far  as  the 
evolution  of  the  chemically  combined  water  of  the  hydroxide  is 
concerned,  is  practically  complete  at  200°.  Slight  irregularities 
are  observed  in  the  drying  curve  between  145°  and  196°,  which 
are  attributed  to  the  very  slow  rate  at  which  equilibrium  is  reached 
at  these  particular  temperatures  and  the  resultant  experimental 
errors.  All  the  water  is  not  driven  off  at  200°,  but  an  amount 
equal  to  about  8%  of  the  original  aluminium  hydroxide  is  retained 
at  this  temperature,  and  is  driven  off  slowly  as  the  ignition  tem¬ 
perature  is  increased,  very  much  higher  temperatures  being 
required  for  complete  dehydration.  Above  200°,  the  curve  has 
the  general  form  of  an  adsorption  curve,  and  the  8%  of  water, 
which  is  retained  at  200°,  appears  to  be  practically  adsorbed  by 
the  highly  porous  aluminium  oxide.  There  is  no  evidence  of  the 
existence  of  hydrates  formed  by  step-wise  dehydration.  When 
alumina,  produced  by  drying  aluminium  hydroxide  at  temperatures 
as  low  as  275°,  is  allowed  to  take  up  water,  this  -water  is  simply 
adsorbed,  and  does  not  recombine  chemically  wTith  the  alumina. 
This  is  established  by  the  fact  that  the  drying  curve  after  “  rehydr¬ 
ation  ”  bears  no  resemblance  to  the  original  dehydration  curve 
of  aluminium  hydroxide.  The  higher  the  ignition  temperature 
at  which  alumina  is  prepared  the  smaller  is  the  amount  of  water 
which  it  is  capable  of  adsorbing  under  a  given  set  of  conditions. 

[With  W.  J.  Mead.] — The  original  aluminium  hydroxide,  the 
alumina  prepared  by  its  ignition,  and  the  alumina  after  “  rehydr¬ 
ation  ”  have  been  subjected  to  an  X-ray  examination.  It  is 
shown  that  the  X-ray  pattern  produced  by  the  original  crystalline 
aluminium  hydroxide  is  identical  with  that  of  the  mineral  gibbsite, 
which  is  a  definitely  crystalline  chemical  compound.  Alumina 
prepared  by  calcining  the  crystalline  hydroxide  at  325°  gives  no 
trace  of  the  hydroxide  structure,  neither  is  it  similar  to  the  mineral 
diaspore,  A1203,H20,  nor  to  corundum,  A1203.  It  shows  a  set  of 
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lines  which  indicate  a  crystalline  structure.  The  adsorption  of 
water  does  not  alter  its  structure.  Alumina  prepared  by  calcin¬ 
ation  at  600°  shows  a  faint  pattern  similar  to  the  preceding  specimen, 
but  the  bulk  of  the  material  is  probably  amorphous.  When 
calcination  temperatures  somewffiat  above  1000°  are  employed, 
the  product  gives  a  faint  corundum  pattern,  and  still  higher  tem¬ 
peratures  increase  the  intensity  of  this  pattern  until  it  becomes 
that  of  pure  corundum.  J.  F.  S. 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Basis.  I.  Reaction  between  [Potassium] 
Permanganate  and  Formic  Acid  in  Slightly  Acid  Solution. 

Josef  Holluta  (Z.  physikal.  Ghent. ,  1922,  101,  34 — 53). — The 
velocity  of  the  reduction  of  potassium  permanganate  by  formic 
acid  in  faintly  acid  solutions  has  been  investigated  at  22°,  25*1°, 
24*7°,  and  15*3°.  The  results  are  discussed  in  connexion  with 
previously  published  work  of  Schilov  (A.,  1903,  ii,  720)  and  of 
Skrabal  (A.,  1905,  ii,  17,  18;  1906,  ii,  658),  and  it  is  shown  that 
the  reduction  takes  place  in  the  following  stages  :  (1)  2(Mn04'+ 
HC02'=Mn04'''+H*  +  C02)  (measurably  slow);  (2)  2Mn04'''+ 
8H’+5HC02'~Mn04,+Mn(HC02)5',+4H20  (instantaneous) ; 
(3)  Mn(HC02)5"=Mn*’*+5HC02/  (equilibrium);  (4)  2Mn***+ 
HC02,=2Mn*,  +  H’  +  C02  (more  rapid  than  1);  (5)  2(2Mn*"+ 
4H20=Mn*'+Mn(0H)4+4H*)  (immeasurably  fast);  (6)  Mn04'+ 
4Mn*#+8H*=5Mn*’*+4H20  (immeasurably  fast) ;  (7)  2(Mn[OH]4+ 
4H  ’  ==  Mn  *  *  *  ’ + 4H20 )  (equilibrium),  and  (8)  2Mn#*‘*+HC02'= 
Mn’’+H’+C02  (very  slow).  These  partial  equations  give  a  total 
equation  for  the  reaction  which  has  the  form  2Mn04'+llIT+ 
5HC02'=2Mn'*+5C02+8H20.  The  measured  temperature  co¬ 
efficient  for  10°  is  1*86.  J.  F.  S. 

Mixed  Crystal  Formation  in  Ternary  Systems  containing 
Water,  Ammonium  Chloride,  and  Ferrous,  Cobaltous,  or 
Nickel  Chloride.  Frederick  William  Jeffrey  Clendinnen 
(T.,  1922,  121,  801—805). 

Complex  Nitrites  of  Nickel.  V.  Cuttica  ( Gazzetta ,  1922, 
52,  i,  210 — 215). — In  consequence  of  the  slight  tendency  to  dis¬ 
sociate  exhibited  by  nickel  nitrite,  the  latter  is  able  to  form  com¬ 
plexes,  double  nickel  nitrites  occupying  a  position  between  true 
complex  compounds  and  double  salts  and  possessing  the  constant 
co-ordination  number  of  the  former  and  the  great  mobility  of 
the  component  simple  ions  in  solution  shown  by  the  latter.  Cryo- 
scopic  measurements  of  aqueous  solutions  of  nickel  thallium  nitrite, 
4TlN02,Ni(N02)2,  give  a  molecular  weight  of  107 — 111,  the  cal¬ 
culated  value  being  1050 ;  hence  rather  more  than  nine  of  the  eleven 
simple  ions  are  manifest  in  solution.  Since  thallium  nitrite  is 
completely  dissociated  in  the  experimental  conditions  employed, 
the  nickel  nitrite  is  only  partly  dissociated. 

Owing  to  the  markedly  “  imperfect  ”  nature  of  double  nickel 
nitrites  it  is  necessary,  in  the  preparation  of  triple  nickel  nitrites, 
that  the  active  masses  of  the  component  ions  be  high  in  order 
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that  undissociated  molecules  of  the  complex  may  be  formed  and 
that  the  solubility  product  may  be  exceeded.  The  failure  of 
Przibylla  (A.,  1898,  ii,  162;  1899,  ii,  222)  and  of  Reichard  (A., 
1904,  ii,  488,  741)  to  obtain  triple  nickel  cadmium  nitrites  was 
probably  due  to  neglect  of  this  condition.  The  author  has  pre¬ 
pared  nickel  cadmium  potassium  nitrite ,  Ni(N02)2,2Cd(JNr02)2,4KN02, 
which  is  pale  yellow ;  nickel  cadmium  thallium  nitrite ,  of 
analogous  formula,  which  is  brick  red,  and  nickel  cadmium  ammo¬ 
nium  nitrite ,  Ni(N02)2,Cd(N02)2,2NH4N02,  which  is  pale  flesh- 
coloured.  These  three  compounds  are  profoundly  disgregated  by 
the  dissociating  action  of  water,  the  nickel  and  cadmium  nitrites 
undergoing  only  limited  dissociation. 

Many  of  the  triple  nickel  nitrites  known  may  be  represented 
by  the  general  scheme  for  the  double  nickel  nitrites,  for  example, 

Ni(N02)6  Ni(N02)6  Sru-  \  ,  the  nickel  in  these 

exhibiting  analogy  to  iron  and  cobalt.  In  the  case  of  nickel 
cadmium  potassium  and  nickel  cadmium  thallium  nitrites,  which 
do  not  correspond  with  this  scheme,  if  the  fundamental  co-ordin¬ 
ating  action  capable  of  functioning  in  two  concentric  spheres  is 
attributed  to  the  nickel,  it  may  be  assumed  that  in  the  inner 
sphere  are  co-ordinated  six  nitrous  residues  in  the  same  ion  as 
occurs  in  the  other  nickel  nitrites  and  that  in  the  second  sphere 


two  whole  cadmium  nitrite  molecules  remain  bound.  This  sup¬ 
position,  expressed  by  the  formula  |~Ni(N02)6  ^  i  >  is  in 


is  in 


accord  with  the  similarity  in  colour  between  these  compounds  and 
the  double  and  certain  other  triple  nickel  nitrites.  T.  H.  P. 


Complex  Chlorides  containing  Gold.  I.  Pollard’s  Am¬ 
monium  Silver  Auric  Chloride.  Horace  L.  Wells  (Amer. 
«/.  Sci .,  1922,  3,  [v],  (16),  257 — 259). — The  triple  chloride  examined 
by  Pollard  (T.,  1920,  117,  99)  was  investigated.  It  was  found 
that  when  solutions  somewhat  similar  to  the  one  recommended 
by  Pollard  were  diluted  with  an  equal  volume  or  more  of  1:1, 
or  stronger,  hydrochloric  acid  better  products  for  analysis  were  ob¬ 
tained.  The  results  of  analysis  suggest  the  formula  (NH4)  6Ag2Au3Cl17 
for  the  triple  salt  against  (NH4)8Ag3Au4Cl23  put  forward  by 
Pollard.  The  corresponding  potassium  salt  could  not  be  obtained, 
but  a  triple  salt  of  caesium  was  prepared  and  is  being  investigated. 

W.  T. 


Complex  Chlorides  containing  Gold.  II.  Caesium  Triple 
Salts.  Horace  L.  Wells  (Amer.  J .  Sci.,  1922,  3,  [v],  315 — 
326). — Five  new  triple  chlorides  of  caesium  have  been  prepared. 
Cs4Ag2AiT"2Cli2,  very  black,  opaque,  powder  black.  Cs4ZnAu'"2Cl12, 
yellow  (sometimes  red),  transparent,  powder  pale  yellow. 
Cs4HgAu'"2Cl12,  orange,  transparent,  powder  yellow.  Cs4CuAu//,2Cl12, 
crystals  black,  powder  pale  brown.  Cs4Au2'Au"'2C112,  very  black, 
opaque,  powder  black.  These  triple  salts  are  apparently  isomor- 
phous,  an  interesting  case  of  isomorphous  replacement  of  two 
univalent  atoms  by  one  bivalent  atom.  Caesium  calcium  auric 
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chloride  could  not  be  prepared.  These  caesium  triple  salts  do  not 
correspond  with  the  ammonium  triple  chloride  (Wells,  preceding 
abstract).  In  preparing  these  triple  chlorides  a  large  excess  of  caesium 
chloride  over  the  theoretical  quantity  is  desirable,  but  the  solutions 
should  be  very  dilute  in  respect  to  gold  in  order  to  avoid  the  deposi¬ 
tion  of  the  sparingly  soluble  caesium  auric  chloride.  Presence  of 
concentrated  hydrochloric  acid  is  favourable.  W.  T. 
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Mineralogical  Chemistry. 


Cristobalite  in  Basalt  from  Washington.  Earl  V.  Shannon 
{J.  Washington  Acad .  Sci.,  1922,  12,  195 — 196). — Minute,  white 
crystals  of  cristobalite  (Si02)  occur  with  plagioclase,  magnetite, 
opal,  etc.,  in  the  steam-cavities  of  basalt  at  Spokane;  they  have 
the  form  of  cubo-octahedra.  L.  J.  S. 

Becquerelite,  a  New  Radioactive  Mineral.  Alfred  Schoep 
(Compt.  rend.,  1922,  174,  1240 — 1242). — This  mineral  occurs  as 
canary-  to  orange -yellow,  crystalline  crusts  on  pitchblende  from 
the  Kasolo  mine,  Katanga,  Belgian  Congo.  Minute  crystals  are 
orthorhombic  with  perfect  (001)  and  (110)  cleavages.  The  acute 
negative  bisectrix  emerges  through  (001).  The  mean  of  two  analyses 
on  material  dried  at  100°  gave  : 

U03.  Fe203.  PbO.  Si02.  S03.  H20.  Total. 

86*51  0*54  5*25  0*83  1*01  5*82  99*96 

Needles  of  anglesite  and  crystals  of  curite  (this  vol.,  ii,  77)  and 
soddite  (this  vol.,  ii,  451)  are  present;  and  microchemical 
tests  of  the  canary-yellow  material  show  only  traces  of  lead. 
Deducting  lead,  etc.,  and  adding  water  (4*21%)  lost  at  100°,  the 
formula  is  deduced  as  U03,2H20.  L.  J.  S. 

Sincosite,  a  New  Mineral.  Waldemar  T.  Schaller  (J. 
Washington  Acad.  Sci.,  1922,  12,  195). — This  forms  green,  rect¬ 
angular  plates,  which  are  optically  uniaxial  (sometimes  biaxial) 
and  negative,  in  black  carbonaceous  shale  near  Sincos,  Peru. 
Analysis  : 

CaO.  V204  P2Os.  H20.  Insol.  Total. 

12*1  36*3  31*7  19*9  0*3  100*3 

gives  the  formula  Ca0,V204,P205,5H20.  Since  the  mineral  belongs 
to  the  uranite  group  (autunite,  torbernite,  etc.),  the  tc  equivalent 
valency  ”  of  quadrivalent  vanadyl- vanadium  with  sexavalent 
uranic -uranium  is  suggested.  L.  J.  S. 

Optical-crystallographic  Properties  of  Calcium  Oxalate 
Monohydrate.  Edgar  T.  Wherry  {J .  Washington  Acad .  Sci., 
1922,  12,  196 — 200). — The  crystallographic  and  optical  constants 
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hitherto  determined  for  the  mineral  whewellite  are  tabulated,  and 
the  relation  of  the  optical  orientation  to  the  various  habits  of  the 
crystals  is  pointed  out.  Fragments  of  the  mineral,  crystals  from 
plant  tissues,  and  crystalline  precipitates  (prepared  by  boiling 
together  solutions  of  the  constituent  ions)  were  examined  micro¬ 
scopically.  Refractive  indices,  a  1*490,  p  1*555,  y  1*650. 

L.  J.  S. 

The  Chemical  Constitution  of  Felspars.  Analysis  of  Two 
Microclines.  M.  E.  Denaeyer  (Bull.  Soc.  chim.  Belg.,  1922,  31, 
131 — 147). — Theories  of  the  constitution  of  complex  silicates 
(W.  and  D .  Asch,  “  Die  Silicate,”  Berlin,  1911  ;  P.  Erculisse, 
“Classification  chimique  des  silicates  naturels,”  Brussels,  1920; 
J.  Jakob,  A.,  1920,  ii,  754)  are  discussed,  and  an  attempt  is  made 
to  apply  Werner’s  co-ordination  theory  to  the  problem.  Some 
formulae  based  on  the  latter  theory  are  given  and  a  pseudo-phase 
rule  diagram  based  on  these  is  used  to  suggest  the  mutual  relation¬ 
ship  of  quartz,  orthose,  plagioclases,  micas,  and  spinels.  The 
connexion  between  the  views  put  forward  by  Jakob  and  by  F.  W. 
Clarke  is  briefly  discussed. 

The  analysis  of  two  microclines  (triclinic  potash -soda  felspars) 
is  considered  to  indicate  that  they  are  built  up  of  three  separate 
components  in  solid  solution,  and  a  study  of  results  of  analyses 
carried  out  by  other  workers  tends  to  confirm  this  view. 

H.  J.  E. 

Soddite,  a  New  Radioactive  Mineral.  Alfred  Schoep 
(Compt.  rend .,  1922,  174,  1066 — 1067). — This  forms  with  curite 
(A.,  1922,  ii,  77)  fine-grained  crystalline  aggregates  at  Kasolo, 
Katanga,  Belgian  Congo.  In  veins  in  this  material  minute 
prismatic  crystals  were  found  which  from  their  optical  characters 
are  orthorhombic.  H  3 — 4,  d 17  4*627.  Heated  in  a  bulb-tube  the 
mineral  gives  off  water  and  oxygen  and  turns  black,  and  it 
is  infusible  before  the  blow-pipe.  The  mean  of  several  partial 
analyses  is  : 

Si02.  U03.  Fe203.  H20. 

7’83  85-33  0‘40  6-23 

agreeing  with  the  formula  12U03,5Si02,14H20.  L.  J.  S. 

Ore  Deposits  and  their  Genesis  in  Relation  to  Geographical 
Distribution.  A  Lecture  Delivered  before  the  Chemical  Society 
on  December  8th,  1921.  John  Walter  Gregory  (T.,  1922,  121, 
750—772). 

Meteoric  Iron  from  Odessa,  Ector  Co.,  Texas.  George 
P.  Merrill  ( Amer .  J.  Sci .,  1922,  [v],  3,  335— 337).— The  much 
rusted  fragment  of  1120  grams  as  received  was  stated  to  be  from 
a  larger  mass  found  near  Odessa.  The  etched  surface  shows  a 
coarse  octahedral  structure.  Analysis  by  E.  V.  Shannon  gave  : 

Fe.  Ni.  Co.  Cu.  Pt.  Cr.  Mn.  C.  P.  S.  Total. 

90*69  7-25  0-74  0*02  nil  trace  nil  0*35  0*23  0*03  99*31 

L.  J.  S. 
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Meteoric  Irons  from  Alpine,  Texas,  and  Signal  Mountain, 
Lower  California.  George  P.  Merrill  (Proc.  U.S.  Nat.  Mus.} 
1922,  61,  art.  4,  1 — 4). — A  fragment  of  a  mass,  said  to  weigh  two 
tons,  from  Alpine  shows  the  finely  granular  structure  of  an  ataxite, 
and  gave  anal.  I  by  J.  E.  Whitfield.  A  fragment  from  a  mass, 
said  to  have  been  observed  to  fall  at  Signal  Mountain  several 
years  ago,  gave  II.  The  medium  octahedrite  structure  grades 
into  a  finely  granular  structure  at  the  exterior  of  the  mass,  the 
latter  structure  having  evidently  resulted  by  the  heating  during 
flight  through  the  earth’s  atmosphere. 


Fe. 

Ni. 

Co. 

Cu. 

S. 

P. 

C. 

Si. 

Total. 

I 

93*60 

5*62 

0*43 

0*016 

0*012 

0*328 

0*008 

0*015 

100*029 

II 

91*47 

7*86 

0*60 

0*015 

0*002 

0*041 

— 

0*004 

99*992 

A  pallasite  from  Cold  Bay,  Alaska,  is  also  briefly  described. 

L.  J.  S. 
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The  Application  of  Conductometric  Methods  to  Precipit¬ 
ation  Analysis.  I.  M.  Kolthoff  (Z.  anal.  Chem.y  1922,  61, 
171 — 180). — -The  author  discusses  the  conditions  necessary  for 
obtaining  good  results  by  conductometric  methods  in  precipitation 
analysis  and  details  the  possible  sources  of  error  under  three  head¬ 
ings  :  errors  in  the  determination  of  the  conductivity,  errors  due 
to  the  solubility  of  the  precipitate  being  too  great,  and  errors  due 
to  the  composition  of  the  precipitate  not  being  constant.  In  the 
first  case,  the  analysis  is  more  exact  the  slower  the  rate  of  migration 
of  the  ions  taking  the  place  of  those  precipitated,  whilst  the  end¬ 
point  is  sharper  the  greater  the  speed  of  the  anion  which  is  pre¬ 
cipitated  and  the  greater  the  degree  of  dissociation  of  the  salt. 
The  speed  of  the  ions  present  which  take  no  part  in  the  reaction  is 
immaterial,  but,  as  the  presence  of  indifferent  electrolytes  decreases 
the  accuracy  of  the  method,  they  should  be  kept  as  low  as  possible 
and  the  reagent  used  for  precipitation  must  be  a  strong  electrolyte. 
The  solubility  of  the  precipitate  must,  at  the  most,  not  exceed  a 
normality  corresponding  with  one-twentieth  of  the  normality  of 
the  solution  from  which  it  is  produced.  Errors  may  arise  owing 
to  the  slow  rate  at  which  the  precipitate  forms  or  to  adsorption 
of  salts  by  the  precipitate ;  the  former  may  be  overcome  by  the 
addition  of  alcohol  to  the  solution.  A.  ft.  P. 

Estimation  of  Hydrogen-ion  Concentration  in  Urine  with 
Indicators.  Adolf  Silberstein  ( Biochem .  Z .,  1922,  128,  534 — 
539). — The  colorimetric  estimation  of  the  PH  of  coloured  liquids 
like  urine  is  simplified  by  removing  the  natural  colouring  matter 
by  shaking  with  charcoal,  for  instance,  “  Carbo  medic/'  Merck. 
There  is  no  change  of  after  this  treatment  of  urine.  H.  K. 
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Reaction  between  Thiosulphuric  and  Nitrous  Ions.  P. 

Falciola  ( Gazzetta ,  1922,  52,  i,  179 — 182). — If  sodium  thiosulphate, 
even  in  very  dilute  solution,  is  treated  with  dilute  sodium  or  potass¬ 
ium  nitrite  solution  and  the  liquid  is  then  acidified  with  either  an 
inorganic  or  organic  acid  or  a  salt,  such  as  alum,  giving  an  acid 
solution,  more  or  less  marked  effervescence  occurs  and  the  solution 
assumes  a  yellow  colour  which,  according  to  the  amounts  of  the 
substances  used,  may  at  first  be  green  or  orange-brown.  The 
reaction  is  equally  sensitive  in  aqueous  alcoholic  solution  and  is 
shown  distinctly  by  0 *000 IN- sodium  thiosulphate  solution,  which 
does  not  readily  yield  sulphur  when  treated  with  a  mineral  acid 
or  give  a  coloration  with  ferric  chloride.  Only  excessive  propor¬ 
tions  and  concentrations  of  sulphurous  acid  prevent  the  reaction 
with  traces  of  thiosulphate.  The  nitrous  ion  in  presence  of  the 
nitric  ion  may  be  detected  by  means  of  the  reaction  (cf.  Bodnar, 
A.,  1914,  ii,  67).  T.  H.  P. 

The  Volumetric  Estimation  of  Dithionates.  A.  Fischer 
and  W.  Classen  {Z.  angew.  Chem .,  1922,  35,  198 — 199). — Sodium 
dithionate  is  not  attacked  by  cold  alkaline  or  neutral  oxidising 
agents  and  but  little  in  acid  solution.  On  heating  with  acid, 
evolution  of  sulphur  dioxide  commences  and  oxidation  follows. 
Attempts  to  devise  a  direct  titration  with  an  acid  oxidising  agent 
were  unsuccessful  either  through  loss  of  sulphur  dioxide  or  through 
secondary  reactions.  A  method  was  therefore  adopted  of  distilling 
the  sulphur  dioxide  into  a  known  volume  of  an  oxidising  agent. 
Potassium  permanganate  and  di chromate  proving  unsuitable, 
iodine  solution  was  employed.  The  sodium  dithionate  is  weighed 
into  a  flask,  distilled  hydrochloric  acid  free  from  chlorine  added, 
and  a  stream  of  carbon  dioxide  passed  through  the  apparatus. 
The  flask  is  then  heated  and  at  the  end  of  the  reaction  carbon 
dioxide  is  again  passed  through  the  apparatus.  The  results  are  in 
close  agreement  with  those  of  gravimetric  analysis.  The  method 
may  be  applied  to  mixtures  of  dithionates  with  other  sulphur 
salts,  most  of  which  are  decomposed  by  cold  hydrochloric  acid  or 
oxidised  by  alkaline  hydrogen  peroxide.  C.  I. 

Estimation  of  Ammonia  in  Urine  by  Schloesing’s  Bell- 
glass  Method.  W.  Mestrezat  and  (Mlle)  M.-P.  Janet 
[Bull.  Soc.  Chim.  Biol .,  1922,  4,  154 — 164). — Schloesing’s  method 
is  modified  and  used  for  the  estimation  of  ammonia  in  urine.  To 
20  c.c.  of  urine  contained  in  a  desiccator  are  added  a  few  drops 
of  sulphuric  acid  to  dissolve  any  ammonium  magnesium  phosphate, 
and  five  drops  of  a  10%  solution  of  mercuric  cyanide  to  prevent 
bacterial  decomposition  of  urea.  Ten  c.c.  of  20%  milk  of  lime  are 
then  added,  after  which  a  basin  containing  10  c.c.  of  0-lA-sulphuric 
acid  is  rapidly  placed  on  a  tripod  in  the  desiccator  and  the  latter 
closed.  After  remaining  for  three  days  at  a  room  temperature  of 
15 — 20°,  the  excess  of  acid  is  titrated.  No  appreciable  quantity 
of  ammonia  is  evolved  from  nitrogenous  organic  substances  present 
in  the  urine.  E.  S. 
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The  Estimation  of  Ammoniacal  Nitrogen  in  Nitrogenous 
Organic  Substances,  and  particularly  in  Proteins  and  their 
Products  of  Decomposition.  J.  Froidevatjx  (Compt.  rend., 
1922,  174,  1238 — 1240). — To  15  c.c.  of  the  solution  under  examin¬ 
ation  35  c.c.  of  60%  aqueous  sodium  hydroxide  are  added  and  air, 
carefully  freed  from  ammonia,  is  bubbled  through  at  the  ordinary 
temperature  at  the  rate  of  150 — 200  bubbles  per  minute.  The 
issuing  air  is  passed  through  a  known  volume  of  standard  acid. 
The  acid  is  replaced  from  time  to  time  and  titrated.  The  ammonia 
absorbed  is  plotted  against  the  time.  The  resulting  curve  consists 
of  a  line  sharply  inclined  to  the  time  axis  and  a  line  slightly  inclined 
to  the  same  axis,  these  being  joined  by  a  curved  portion.  The 
first  line  corresponds  with  ammoniacal  nitrogen  and  the  second 
line  with  ammoniacal  nitrogen  coming  from  the  slow  decomposition 
of  protein  or  amino-acids.  The  curved  portion  is  a  combination 
of  the  two.  The  two  lines  are  produced  to  meet  and  their  junction 
represents  the  total  ammoniacal  nitrogen  originally  present  as  such 
in  the  sample.  W.  G. 

The  Analysis  of  Liquid  Nitrogen  Peroxide.  A.  Sanfotirche 
(Bull.  Soc.  chim .,  1922,  [iv],  31,  316 — 319). — The  sampling  is  done 
by  means  of  a  Durand  washing  flask,  the  central  tube  of  which 
is  drawn  out  to  a  fine  orifice,  the  flask  being  kept  immersed  in  ice. 

For  the  estimation  of  nitric  acid  in  the  sample,  10  c.c.  of  the 
liquid  are  measured  out  into  a  cylindrical  gas- drying  tube,  which 
is  then  surrounded  with  ice,  and  air  is  bubbled  through  the  liquid 
until  the  whole  of  the  nitrogen  peroxide  has  evaporated.  The 
residual  nitric  acid,  which  should  not  evolve  nitrous  vapours  when 
warmed  by  the  hand,  is  diluted  with  water  and  titrated  with 
A7-sodium  hydroxide. 

For  the  estimation  of  nitrogen  peroxide  and  nitrous  anhydride, 
a  known  volume  of  the  sample  is  dissolved  in  20  c.c.  of  concentrated 
sulphuric  acid  cooled  in  ice,  and  aliquot  portions  of  the  solution 
are  titrated  with  N jl 0- permanganate,  and  analysed  in  a  Lunge 
nitrometer,  respectively.  From  these  results  it  is  possible  to 
calculate  the  percentages  of  nitrogen  peroxide  and  nitrous  anhydride 
respectively  in  the  sample.  W.  G. 

Estimation  of  Nitrates  in  Drinking  Water  by  Mayrhofer’s 
Method.  A.  Reuss  (Z.  Unters.  Nahr.  Genussm.,  1922,  43,  174— 
183). — The  consumption  of  indigotin  solution  is  considerably 
increased  in  the  presence  of  sodium  chloride,  the  reaction  between 
small  quantities  of  nitrates  and  the  indigotin  being  facilitated  by 
this  substance.  If  only  small  quantities  of  nitrates  and  small 
quantities  of  chlorides  are  present  in  the  water,  it  is  advisable 
to  add  sufficient  sodium  chloride  to  bring  the  concentration  up  to 
1  gram  per  litre.  The  indigotin  solution  must  then  be  standardised 
against  a  nitrate  solution  containing  1  gram  of  sodium  chloride 
per  litre.  Mayrhofer’s  tables  can  then  be  used.  The  indigotin 
solution  must  not  have  the  slightest  sediment  or  its  titre  will  be 
variable.  It  is  best  filtered  through  asbestos  without  suction  until 
no  suspended  particles  are  visible  with  a  lens.  The  solution  should 
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be  added  at  a  rate  of  2 — 3  drops  per  second,  the  last  drops  being 
added  at  a  somewhat  slower  rate.  Care  must  be  taken  that  the 
whole  of  the  5  c.c.  of  sulphuric  acid  actually  reach  the  liquid  in 
the  flask.  The  acid  used  must  be  of  the  same  composition  as 
that  used  in  standardising  the  indigotin  solution  which  should  be 
prepared  as  described  by  Lehmann  in  an  appendix  to  the  paper. 

H.  C.  R. 

The  Estimation  of  Inorganic  Phosphorus  in  Blood  Plasma 
by  Bell  and  DoisyTs  Method.  Burton  A.  Myers  and  Marian 
C.  Shevky  (J.  Lab.  Clin.  Med.,  1921,  7,  176 — 180;  cf.  A.,  1920, 
ii,  769). — Phosphorus  was  not  recovered  quantitatively  from  plasma 
by  Bell  and  Doisy’s  method,  when  added  in  known  quantity. 
The  only  solution  correctly  measured  was  one  which  was  weaker 
than  the  standard;  all  stronger  than  the  standard  showed  con¬ 
siderable  minus  errors.  This  difficulty  was  obviated  by  using  a 
series  of  standards  of  such  strength  that  one  might  be  chosen 
containing  approximately  0*25  mg.  per  100  c.c.  more  phosphorus 
than  the  unknown.  A  small  series  of  estimations  thus  made  gave 
an  error  ranging  from  2*3  to  10%  with  an  average  of  5-8%.  In 
many  rabbit  plasmas  and  some  human  plasmas  larger  amounts 
of  molybdic  acid  and  quinol  solutions  than  prescribed  in  the 
original  directions  must  be  used  to  develop  the  proper  colour. 
1-5  c.c.  of  molybdic  acid  and  3  c.c.  of  quinol  for  each  5  c.c. 
of  plasma  filtrate  (1:5  dilution)  are  recommended. 

Chemical  Abstracts. 

Qualitative  Reactions  for  Arsenic.  I.  M.  Kolthoff  (Pharm. 
Weekblad ,  1922,  59,  334 — 350). — The  reactions  of  Mayengon  and 
Bergeret  (this  Journal,  1874,  1008 ;  reduction  to  arsine  and  detec¬ 
tion  with  mercuric  chloride  paper),  Bougault  (reduction  to  free 
arsenic  by  use  of  hypophosphite),  Bettendorf  (reduction  to  arsenic, 
using  stannous  chloride),  and  Reinsch  have  been  examined.  The 
most  suitable  is  the  first,  which  under  the  conditions  recommended 
will  detect  one-millionth  of  a  gram  (1  /i.g.)  in  1  c.c.  To  1  c.c.  of 
the  neutral  solution  are  added  1  c.c.  of  22%  hydrochloric  acid 
containing  1%  of  stannous  chloride,  and  0J  gram  of  finely  divided 
aluminium  foil.  The  gas  is  led  through  cotton- wool  on  to  a  strip 
of  paper  4  mm.  wide  prepared  by  saturating  filter-paper  in  5% 
aqueous  mercuric  chloride  solution.  After  one  hour  the  colour 
of  the  paper  is  examined.  Antimony  must  be  removed  by  treating 
the  paper  with  hydrochloric  acid  or  potassium  iodide. 

Mercury  salts  interfere  strongly,  copper  salts  moderately ;  salts 
of  other  metals  do  not  seriously  affect  the  test. 

Bougault’ s  reaction  will  detect  2  mg.  of  arsenic  per  litre.  Two  c.c. 
of  the  solution,  admixed  with  1  c.c.  of  the  reagent,  and  4  c.c.  of 
strong  hydrochloric  acid,  are  heated  in  the  water-bath  for  thirty 
minutes.  A  brown  colour  shows  presence  of  arsenic.  The  solution 
may  be  filtered,  a  stain  remaining  on  the  paper.  S.  I.  L. 

Aluminium  for  the  Arsenic  Reaction.  G.  Romijn  ( Chem . 
Weekblad ,  1922,  19,  177—179). — The  author  agrees  with  Kolthoff 
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(preceding  abstract)  that  aluminium  is  to  be  preferred  to  zinc, 
which  he  had  formerly  recommended  (Romijn,  Pharm.  Weekblad, 
1917,  54,  1216),  in  the  Mayengon  and  Bergeret  reaction.  He  details 
some  improvements  in  the  apparatus  which  allow  of  the  detection 
of  0*5  fjL.g.  of  arsenic  with  a  reaction  time  of  two  to  five  minutes. 
He  suggests  that  in  presence  of  formaldehyde  hexam ethylene  - 
tetrarsine  may  be  formed.  S.  I.  L. 

Estimation  of  Volatile  Matter  in  a  Coal.  A.  Dessemond 
(Rev.  ind.  min.,  1921,  1,  451 — 456). — The  essential  analytical 
operations  for  estimating  the  volatile  substances  and  ash  of  a  coal 
by  desiccation,  distillation,  and  incineration  are  discussed.  In  the 
formula  V— v/(  1 00 — c),  where  c=%  ash,  v~°/0  volatile  substances 
in  the  crude  coal,  and  V—%  volatile  substances  exclusive  of  the  ash, 
calculations  show  that  the  percentage  of  V  increases  as  the  per¬ 
centage  of  ash  increases  and  becomes  infinite  when  the  ash  becomes 
100.  A  general  investigation  of  the  formula  and  of  the  errors 
usual  in  the  procedures  has  led  to  the  proposal  of  a  simple  formula 
expressing  the  content  of  volatile  substances  in  a  coal  exclusive 
of  the  ash  :  V=[v — (c/n)]/ (100 — c),  where  n  is  a  variable  coefficient 
depending  on  the  impurities.  Numerous  samples  of  coal  are  given, 
and  it  is  suggested  that  the  value  n=  10  be  adopted  as  a  sufficiently 
accurate  approximation  for  most  coals.  Chemical  Abstracts. 

The  Separation  of  Zinc  by  Means  of  Ammonium  Phosphate. 

G.  Luff  (Ckem.  Zeit.,  1922,  46,  365 — 366). — Magnesium  and  man¬ 
ganese  may  be  separated  quantitatively  from  zinc  by  precipitation 
with  ammonium  phosphate  in  solutions  containing  at  least  one- 
fifth  of  their  bulk  of  ammonia  (d  0-923),  whilst  iron  and  aluminium 
may  be  precipitated  as  phosphates  free  from  zinc  by  addition  of 
ammonium  phosphate  to  the  solution  containing  at  least  one-fifth 
of  its  bulk  of  glacial  acetic  acid.  The  zinc  is  recovered  from  the 
filtrate  by  rendering  it  neutral  to  litmus,  in  the  first  case  with 
hydrochloric  acid,  and  in  the  second  case  with  ammonia.  The 
separation  of  manganese  and  zinc  must  be  carried  out  in  an  atmo¬ 
sphere  of  hydrogen  to  prevent  precipitation  of  manganese  dioxide. 
[Cf.  J.  Soc.  Ckem.  Ind.,  1922,  June.]  A.  R.  P. 

An  Electro-volumetric  Method  for  Lead.  D.  A.  MacInnes 
and  Eric  B.  Townsend  (J.  Ind.  Eng.  Ckem.,  1922,  14,  420 — 
421). — The  solution  containing  the  lead  as  nitrate  together  with 
free  nitric  acid  is  electrolysed  with  a  current  of  13  amperes  for 
thirty  to  forty-five  minutes  in  a  platinum  dish,  9  cm.  in  diameter 
and  roughened  on  the  inside,  which  acts  as  anode  whilst  the  cathode 
consists  of  a  small  platinum  disk  rotated  at  600  revolutions  per 
minute.  The  deposit  is  washed  with  cold  water  and  dissolved  in 
an  excess  of  standard  oxalic  acid  and  5  c.c.  of  nitric  acid  heated 
at  80°,  The  solution  is  rinsed  into  a  beaker,  a  few  c.c.  of  sulphuric 
acid  are  added,  and  the  excess  of  oxalic  acid  is  estimated  by  titration 
with  permanganate.  The  results  prove  that  the  deposit  consists 
entirely  of  lead  dioxide  with  variable  amounts  of  water,  and  that, 
contrary  to  previous  statements,  it  contains  no  higher  oxides. 


ANALYTICAL  CHEMISTRY. 


ii.  457 


The  method  described  is  more  exact  than  that  of  weighing  the 
deposit  and  calculating  the  lead  by  using  an  empirical  factor,  as 
the  amount  of  water  in  the  deposit  varies  with  its  weight. 

A.  R.  P. 

Red  Coloration  of  Sodium  Hypochlorite  Solutions.  Tealdi 
Mario  (Boll.  Chim.  Farm.,  1922,  61,  165 — 166). — Sodium  hypo¬ 
chlorite  prepared  from  chemically  pure  calcium  hypochlorite  and 
sodium  hydrogen  carbonate  develops  no  red  coloration,  and  the 
presence  of  manganese  in  the  glass  of  the  containing  vessel  neither 
induces  the  coloration  nor  enhances  the  intensity  of  solutions 
already  reddened.  If  commercial  reagents  are  used  in  its  pre¬ 
paration  the  salt  at  once  turns  red,  irrespective  of  the  presence 
of  manganese  in  the  reaction  vessel.  The  coloration  is  not  modified 
by  addition  of  an  iron  salt,  but  is  destroyed  by  sodium  thiosulphate. 
The  conclusion  is  drawn  that  the  red  colour  is  due  to  salts  of  per¬ 
manganic  acid  derived  from  the  manganese  in  the  reagents  used. 

T.  H.  P. 

Chemical  Analysis  with  Membrane  Filters.  III.  Their 
Application  to  Volumetric  Analysis.  Gerhart  Jander  (Z. 
anal.  Chem.,  1922,  61,  145 — 171). — Membrane  filters  are  par¬ 
ticularly  suited  to  volumetric  work  involving  precipitation  of 
a  definite  compound  followed  by  solution  of  the  precipitate  and 
titration,  owing  to  the  ease  with  which  the  precipitate  can  be 
removed  from  the  filter  simply  by  spraying  water  over  it.  The 
estimation  of  calcium  by  precipitation  and  titration  of  the  oxalate 
with  permanganate,  of  manganese  by  precipitation  of  the  sulphide 
followed  by  solution  of  the  latter  in  standard  acid  and  titration 
of  the  excess  acid  with  alkali,  and  of  chromic  acid  in  the  presence 
of  other  oxidising  acids  is  described  in  detail. 

The  estimation  of  manganese  is  carried  out  by  treating  the 
solution,  70  c.c.,  containing  not  more  than  about  0*25  gram  of 
metal  with  30  c.c.  of  10%  ammonium  chloride  solution,  a  few  c.c. 
of  ammonia  and,  after  boiling,  a  large  excess  of  freshly  prepared 
ammonium  sulphide  solution.  Roiling  is  continued  for  ten  minutes 
to  change  the  precipitate  into  the  green  modification,  more 
ammonium  sulphide  is  added,  and  the  solution  is  cooled  and  filtered 
ona“  30 — 60  second  ”  membrane  filter.  The  precipitate  is  washed 
first  with  water  containing  ammonium  sulphide,  then  with  neutral 
2%  sodium  sulphate  solution,  rinsed  off  the  filter  with  cold  water, 
and  dissolved  in  60  c.c.  of  N /5 -sulphuric  acid.  The  solution  is 
boiled  to  expel  hydrogen  sulphide,  cooled,  and  titrated  with  A/5- 
sodium  carbonate  solution,  using  methyl-orange  as  indicator. 

The  volumetric  estimation  of  chromium  as  chromate  in  solutions 
containing  other  oxidising  substances,  for  example,  chlorates  or 
bromates  derived  from  the  oxidation  of  tervalent  chromium  to 
the  sexavalent  form  in  alkaline  solution  by  means  of  chlorine  or 
bromine,  is  carried  out  as  follows  :  the  solution  is  just  acidified 
with  acetic  acid,  20  c.c.  of  A-sodium  acetate  solution  are  added, 
and  the  chromic  acid  is  precipitated  from  the  boiling  solution  by 
the  addition,  drop  by  drop,  of  a  slight  excess  of  A/10-lead  acetate 
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solution.  After  cooling,  the  precipitate  is  collected  on  a  membrane 
filter,  washed  with  cold  water,  rinsed  back  into  the  beaker,  and 
dissolved  in  100  c.c.  of  A-hydrochloric  acid.  An  excess  of  a 
standard  solution  of  ferrous  sulphate  is  added  and  the  excess  is 
estimated  by  titration  with  potassium  dichromate  as  usual. 

A.  R.  P. 

The  Estimation  of  Cobalt  in  Steel.  Alois  Eder  ( Chem .  Zig ., 

1922,  46,  430). — The  method  depends  on  the  separation  of  the 
iron  from  a  weakly  acid  sulphate  solution  by  means  of  an  emulsion 
of  zinc  oxide  and  precipitation  of  the  cobalt  in  an  aliquot  part  of 
the  filtrate  after  acidification  with  hydrochloric  acid  by  means  of 
an  excess  of  a  solution  of  nitroso-fi-naphthol  in  50%  acetic  acid, 
followed  by  ignition  of  the  precipitate  mixed  with  oxalic  acid  to 
the  oxide  Co304,  which  is  weighed.  [Cf.  J.  Soc.  Chem .  Ind .,  1922, 
June.]  A.  R.  P. 

Detection  and  Estimation  of  Small  Quantities  of  Nickel 
and  Cobalt  in  Silicate  Rocks.  0.  Hackl  [Chem.  Ztg .,  1922, 
46,  385 — 386). — A  large  quantity  of  the  sample  is  digested  with 
aqua  regia,  the  filtered  solution  is  evaporated  to  expel  nitric  acid, 
the  residue  digested  with  hydrochloric  acid,  the  solution  diluted 
with  water,  treated  with  hydrogen  sulphide,  filtered,  and  the 
filtrate  made  ammoniacal  and  saturated  again  with  hydrogen 
sulphide.  A  large  excess  of  5%  hydrochloric  acid  is  added,  the 
solution  set  aside  until  the  precipitate  has  settled,  and  then  filtered, 
the  precipitate  being  washed  with  dilute  hydrochloric  acid  solution 
saturated  with  hydrogen  sulphide.  It  is  dissolved  in  aqua  regia 
and  the  solution  divided  into  two  parts,  one  of  which  is  tested  for 
nickel  by  means  of  a-dimethylglyoxime  in  weakly  ammoniacal 
tartaric  acid  solution,  and  the  other  for  cobalt,  after  removing 
the  trace  of  iron  present  by  any  suitable  method,  by  Vogel’s  thio¬ 
cyanate  reaction  or  by  means  of  nitroso-(3-naphthol.  The  quanti¬ 
tative  estimation  of  the  metals  is  made  in  the  same  way,  except 
that  the  sulphide  precipitate  after  dissolving  in  aqua  regia  is  freed 
from  iron  by  triple  precipitation  of  the  solution  with  ammonia 
or  by  precipitation  with  barium  carbonate.  Nickel  and  cobalt 
are  again  precipitated  as  sulphides  in  the  filtrate  from  the  iron, 
the  sulphides  are  ignited  to  oxides,  and  these  reduced  to  and  weighed 
as  metals.  Either  the  nickel  or  the  cobalt  is  then  estimated  and 
the  other  found  by  difference.  In  all  cases,  the  insoluble  residue 
from  the  original  aqua  regia  treatment  of  the  ore  must  be  tested 
for  the  presence  of  nickel  and  cobalt  by  dissolving  it  in  hydro¬ 
fluoric  acid  and  testing  the  solution  as  described  above. 

A.  R.  P. 

A  Modified  Reaction  of  Tin.  Hans  Heller  (Z.  anal.  Chem., 
1922,  61,  180 — 182). — The  following  modification  of  the  iodide 
method  for  the  detection  of  tin  gives  more  trustworthy  results 
than  that  recommended  by  Mazuir  (A.,  1920,  ii,  197).  One  c.c. 
of  the  solution  containing  only  a  little  hydrochloric  acid  is  mixed 
with  0*5  c.c.  of  5%  potassium  iodide  solution  and  0’5  c.c.  of  strong 
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sulphuric  acid  is  introduced,  by  means  of  a  pipette,  below  the 
surface  of  the  liquid.  If  tin  is  present  an  immediate  precipitate 
of  yellow  iodide  forms  at  the  surface  between  the  two  liquids.  The 
precipitate  dissolves  readily  on  addition  of  hydrochloric  acid  and 
careful  shaking.  Arsenic  and  antimony  interfere  with  the  test. 

A.  R.  P. 

The  Volumetric  Estimation  of  Titanium  Dioxide  in  Bauxite. 

H.  J.  Winch  and  V.  L.  Chandratreya  ( Chem .  News ,  1922,  124, 
231 — 232). — 0*3  Gram  of  the  sample  is  dissolved  by  fusion  with 
3  grams  of  potassium  pyrosulphate  and  the  fused  mass  is  dissolved 
in  hydrochloric  acid.  The  solution  is  boiled  with  0*15  gram  of 
tin  powder  and  5  grams  of  ammonium  chloride  until  all  the  tin 
has  dissolved.  Cold  water  is  added  to  the  liquid  followed  by 
50  c.c.  of  4%  mercuric  chloride  solution  to  destroy  excess  of 
stannous  chloride  (titanous  chloride  is  not  oxidised  by  mercuric 
chloride  in  the  cold)  and  5  c.c.  of  ferric  chloride  solution  containing 
10  grams  of  iron  per  litre.  The  liquid  is  then  titrated  with  potassium 
dichromate  as  usual.  The  iron  is  determined  in  a  separate  sample 
by  reduction  with  stannous  chloride  followed  by  titration  with 
the  same  dichromate  solution.  The  difference  in  the  two  readings 
corresponds  with  the  titanium  dioxide  present.  A.  R.  P. 

Detection  and  Estimation  of  Vanadium  in  Steels.  Georges 
Misson  {Bull.  Soc.  chim.  Belg .,  1922,  31,  123 — 126). — A  colori¬ 
metric  method  of  estimating  vanadium  is  described,  for  which  con¬ 
siderable  accuracy  is  claimed.  The  steel  is  dissolved  in  nitric 
acid,  any  organic  matter  oxidised  by  means  of  permanganate, 
and,  after  oxidising  any  precipitated  oxide  of  manganese  with  a 
solution  of  sodium  peroxide  in  dilute  nitric  acid,  a  further  quantity 
of  the  latter  reagent  is  added  in  order  to  produce  the  colour  for 
comparison.  It  is  essential  that  all  the  reagents  should  be  free 
from  chlorine.  Modifications  are  described  Which  render  the 
method  applicable  to  steels  containing  tungsten,  chromium,  and 
nickel.  H.  J.  E. 

Detection  of  Traces  of  Osmium  by  Means  of  Potassium 
Thiocyanate.  Max  Hirsch  {Chem.  Ztg .,  1922,  46,  390). — The 
metal  to  be  tested  for  osmium  is  dissolved  in  fuming  nitric  acid  or 
by  fusion  with  sodium  hydroxide  and  potassium  nitrate  or  chlorate, 
followed  by  solution  of  the  fused  mass  in  water  and  acidification 
of  the  solution  with  nitric  acid.  In  either  case,  the  solution  is 
distilled  and  the  distillate  collected  in  cold  water.  This  solution 
is  acidified,  concentrated  potassium  thiocyanate  solution  added, 
and  the  whole  shaken  with  ether  or  amyl  alcohol.  A  blue  colour 
in  the  ethereal  layer  indicates  osmium.  The  colour  is  just  per¬ 
ceptible  at  a  dilution  of  1  part  of  osmium  per  million  parts  of 
solution.  A.  R.  P. 

The  Clarification  of  Solutions  containing  Reducing  Sugars 
by  Basic  Lead  Acetate,  The  Effect  of  Different  Deleading 
Agents.  Duane  T.  Englis  and  Chuk  Yee  Tsang  {J.  Amer. 
Chem.  Soc.,  1922,  44,  865 — 867). — The  removal  of  excess  of  basic 
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lead  acetate,  used  as  a  clarifying  agent  from  solutions  of  dextrose 
or  laevulose  results  in  the  loss  of  sugar.  Of  the  agents  tried, 
namely,  potassium  oxalate,  disodium  hydrogen  phosphate,  potassium 
sulphate,  potassium  sodium  tartrate,  and  sodium  carbonate,  the 
least  loss  of  sugar  occurred  when  disodium  phosphate  was  used.  In 
general,  the  loss  of  laevulose  is  much  greater  than  that  of  dextrose.  If 
the  precipitate  is  washed,  a  much  smaller  loss  is  observed.  W.  G. 

Detection  of  Lactic  Acid  in  Organic  Liquids.  F.  D’Arbela 
(Rend,  accad .  med.-fts.  fiorentina  ;  iSperim.,  1921,  75,  415 — 416). — 
Pittarelli’s  method  (A.,  1921,  ii,  418)  is  not  specific,  as  the  coloration 
is  given  by  many  other  substances.  Uffelmann’s  reaction  is 
preferred  Chemical  Abstracts. 

The  Analysis  of  Solutions  of  Ammonium  Citrate.  C.  S. 

Robinson  and  Selma  L.  Bandemar  (J.  Ind.  Eng.  Chem .,  1922, 
14,  429 — 432). — The  methods  proposed  for  the  determination  of 
the  ratio  of  ammonia  to  citric  acid  in  ammonium  citrate  solutions 
have  been  examined  and  the  results  obtained  are  tabulated.  The 
formaldehyde  method  invariably  yields  accurate  results  provided 
sufficient  of  the  reagent  is  added  to  combine  with  all  the  ammonia 
and  the  addition  of  alkali  is  carried  to  the  first  permanent  pink 
colour  of  the  phenolphthalein.  The  only  other  method  that  gives 
accurate  results  is  as  follows  :  50  c.c.  of  the  solution  are  diluted 
to  500  c.c.  and  10  c.c.  trials  are  distilled  with  an  excess  of  standard 
alkali  to  obtain  the  ammonia.  The  residue  in  the  distillation 
flask  is  titrated  with  standard  acid  until  the  solution  is  distinctly 
acid  to  methyl-red;  it  is  then  boiled  to  expel  carbon  dioxide,  a 
few  drops  of  phenolphthalein  are  added,  and  the  solution  is  titrated 
with  standard  alkali  hydroxide  until  a  permanent  pink  colour  is 
obtained.  The  difference  between  the  total  alkali  and  acid  used  gives 
the  amount  of  alkali  used  in  neutralising  the  citric  acid.  A.  R.  P. 

Golodetz’s  Reaction  (The  Benzoyl  Peroxide  Reaction). 

H.  C.  J.  H.  Gelissen  ( Rec .  trav.  chim .,  1922,  41,  224 — 227). — 
Golodetz’s  reaction  (A.,  1908,  ii,  330)  is  not  specific  for  benzoyl 
peroxide,  but  is  given  by  all  peroxides  which,  on  treatment  with 
concentrated  sulphuric  acid,  yield  phenolsulphonic  acid.  It  may 
therefore  be  regarded  as  based  on  Hehner’s  reaction.  Liebermann’s 
test  and  Millon’s  test  for  phenol  apply  equally  to  benzoyl  peroxide 
under  the  conditions  indicated  for  Golodetz’s  reaction.  A  modifi¬ 
cation  of  Golodetz’s  procedure  is  recommended,  as  the  test  is  con¬ 
siderably  more  sensitive  if  the  sulphuric  acid  is  cooled  to  — 20° 
instead  of  being  gently  heated ;  the  tests  for  phenol  are  also  clearer 
at  the  lower  temperature.  H.  J.  E. 

Indican  Reactions  for  the  Detection  of  Urine  in  Stains. 

Giuseppe  Jemma  (Arch.  Farm,  sperim.  Sci.  ajf.,  1921,  32,  193 — 
194). — Replacement  of  thymol  by  a-naphthol  in  the  application 
of  Jolles’s  test  (A.,  1915,  ii,  593,  655)  to  the  detection  of  urine  in 
stains  (Latta,  A.,  1920,  ii,  339)  renders  the  reaction  from  two  to 
four  times  more  sensitive.  The  use  of  a-naphthol-^p-sulphonic  acid 
in  this  test  leads,  however,  to  unsatisfactory  results.  T.  H.  P. 


ii.  461 


General  and  Physical  Chemistry. 


Spectrum  of  Hydrogen.  T.  R.  Merton  and  S.  Barratt 
(Bakerian  Lecture,  Phil.  Trans.,  1922,  [A],  222,  369 — 400). — The 
wave-lengths  of  about  1200  lines  in  the  secondary  spectrum  have 
been  measured  and  classified  into  physically  related  groups  accord¬ 
ing  to  the  effects  of  the  pressure  of  the  gas,  electrical  excitation, 
and  the  presence  of  helium.  This  method  of  classification  has  been 
compared  with  the  results  of  other  investigators  relating  to  the 
Stark  and  Zeeman  effects  and  with  the  regularities  observed  by 
Fulcher.  By  means  of  a  new  method  of  measuring  the  widths 
of  spectrum  lines,  it  is  shown  that  the  secondary  spectrum  is  due 
to  hydrogen  molecules.  No  evidence  of  the  presence  of  secondary 
hydrogen  has  been  found  in  the  spectra  of  the  sun.  The  effect  of 
impurities  and  changes  in  the  methods  of  electrical  excitation  on 
the  relative  intensities  of  the  Balmer  and  secondary  series  is  dis¬ 
cussed,  and  it  is  shown  that  the  greater  the  purity  of  the  hydrogen 
the  more  prominent  the  secondary  spectrum.  The  light  from 
different  portions  of  the  capillary  of  the  discharge  tube  varies  in 
character  with  the  nature  of  the  discharge.  With  a  condenser 
and  spark  gap  in  the  electrical  circuit,  a  mixture  containing  hydrogen 
and  helium  gives  the  hydrogen  line  at  the  two  ends  of  the  tube. 
Mercury  lines  and  the  lines  of  the  heavier  elements  appear  in  the 
middle  of  the  tube.  On  cutting  out  the  condenser,  this  unequal 
distribution  slowly  changes.  A  partial  separation  of  the  gases  in 
the  discharge  tube  would  explain  these  phenomena  and  the  observ¬ 
ation  of  Wood  (cf.  A.,  1921,  ii,  665)  wdth  long  vacuum  tubes,  that 
the  Balmer  series  are  strongest  in  the  middle  of  the  tubes. 

W.  E.  G. 

Excitation  of  Gas-spectra  during  Chemical  Reactions. 

F.  Haber  and  W.  Zisch  ( Z .  Physik ,  1922,  9,  302 — 326). — A  con¬ 
tinuation  of  the  work  of  Haber  and  Just  (cf.  A.,  1911,  ii,  954)  on 
the  emission  of  electrons  in  chemical  reactions.  The  nature  of 
the  light  emitted  from  flames  of  sodium  and  mercury  burning  in 
the  halogens  is  investigated.  Sodium  vapour,  diluted  by  nitrogen, 
is  burnt  in  chlorine,  bromine,  iodine,  or  oxygen,  the  concentrations 
being  so  adjusted  that  the  temperature  of  the  flame  is  maintained 
below  the  limit  at  which  temperature  radiation  becomes  visible. 
With  chlorine,  a  luminosity,  greyish-green  in  appearance,  is  first 
observed  at  350 — 360°.  At  higher  temperatures,  it  becomes 
yellow,  and  at  473°  is  of  sufficient  intensity  to  make  it  possible 
to  photograph  the  sodium  doublet.  The  source  of  the  ZMine  is 
the  free  sodium  atom  which  is  activated  by  collision  with  a  freshly 
formed  molecule,  NaCl  or  NaCl2,  which  has  not  yet  dissipated  its 
energy  of  combination.  It  is  considered  that  the  conductivity 
and  luminosity  of  the  inner  cone  of  the  Bunsen  flame  are  partly 
chemical  in  origin  and  this  view  is  supported  by  the  intense  colour 
of  the  inner  cone  when  an  alkali  metal  is  added  to  the  flame. 

VOL.  cxxn.  ii.  17 


ii.  462 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Mercury,  burnt  under  similar  conditions,  gives  a  green  cone  with 
a  band  showing  maxima  between  595  /a/a  and  300  //,/a,  whereas  the 
wave-length,  corresponding  with  the  heat  of  formation  of  mercuric 
chloride,  is  546  /a/a. 

The  conductivity  of  oxygen  and  potassium  vapour  at  low  pressures 
is  considerable,  so  that  electrically  charged  particles,  possibly 
electrons,  are  liberated.  New  determinations  of  the  vapour  pressure 
of  sodium  vapour  between  473°  and  563°  have  been  made.  The 
relationship  between  light  and  electron  emission  during  chemical 
reaction  is  discussed.  In  light  emission,  the  excitation  of  the 
electron  takes  place  from  the  normal  state  to  the  first  quantum 
orbit,  whereas  in  electron  emission  the  electron  is  raised  to  an 
infinitely  large  orbit.  W.  E.  G. 

Doublets  in  the  Visible  Spectrum.  S.  Goudsmit  (Arch. 
Neerland,  1922,  [iii],  6,  116 — 126). — Diverse  empirical  relationships 
have  been  found  between  the  doublets  in  the  visible  spectrum. 
Sommerfeld  gives  Av=0*365  (Z— z)4;  where  Av  is  the  breadth 
of  the  doublet  in  cm."1,  Z  is  the  nuclear  charge  or  atomic  number, 
and  z  is  the  number  which  indicates  the  “screening  effect”  of 
the  electrons ;  Sommerfeld  calls  (Z~~z)  the  effective  nuclear  charge 
(Zeff).  From  this  equation  he  has  deduced  the  effective  nuclear 
charge  from  the  L-doublets,  the  difference  between  this  and  the 
true  nuclear  charge  gives  the  screening  effect  of  the  L-series,  and 
the  mean  value  3*63  was  obtained.  It  is  here  assumed  that  Zeff 
has  the  same  value  at  all  points  on  the  orbit  of  the  electron,  but 
whilst  this  may  be  true  in  the  case  of  a  circular  orbit,  it  cannot 
hold  when  the  orbit  is  an  ellipse.  Lithium  gives  a  spectrum  closely 
resembling  that  of  hydrogen,  the  doublet  2  p  being  almost  of  the 
same  magnitude.  The  present  author  investigated  whether  this 
doublet  and  as  a  result  all  the  doublets  in  the  spectra  have 
not  the  same  origin  as  that  of  hydrogen,  that  is,  that  they  were 
due  to  relativity.  This  point  of  view  is  contradictory  to  the  well- 
established  theory  of  Sommerfeld  concerning  the  origin  of  the 
spectral  series,  but  the  results  obtained  were  in  good  agreement. 
The  objections  to  this  method  of  treatment  are  discussed. 

W.  T. 

The  L-Series  of  the  Elements  Barium  to  Rubidium.  D. 

Coster  (Arch.  Neerland ,  1922,  [iii],  6,  76 — 91). — The  author  gives 
the  wave-lengths  and  intensities  of  the  L-series  of  these  elements 
found  by  Hjalmar  (A.,  1921,  ii,  145)  and  himself,  using  the  method 
of  Siegbahn.  The  values  found  differ  somewhat  from  those  found 
by  Siegbahn.  The  results  are  discussed  in  detail  on  the  basis  of 
Bohr’s  new  theory  (this  vol.,  ii,  277).  W.  T. 

Observations  on  the  Rare  Earths.  XI.  The  Arc  Spectrum 
of  Yttrium.  L.  F.  Yntema  and  B.  S.  Hopkins  ( J .  Opt.  Soc. 
Amer.,  1922,  6,  121 — 134). — A  determination  of  the  emission 
spectrum  of  yttrium.  The  yttrium  material  which  contained 
0-005%  of  holmium  was  obtained  in  the  work  on  atomic  weights 
at  the  University  of  Illinois.  The  spectrum,  however,  showed 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  463 


that  other  rare  earth  elements,  erbium  and  dysprosium,  and  also 
magnesium  and  silicon,  were  present  in  small  amounts.  The 
yttrium  material  has  a  few  lines  in  common  with  the  eurosamarium 
of  Eder.  A  comparison  is  made  with  the  values  previously  obtained 
by  Eder.  W.  E.  G. 


The  L- Series  of  Lutecium  and  Ytterbium  and  the  Identifi¬ 
cation  of  Celtium  with  the  Element  of  Atomic  Number  72. 

A.  Dauvillier  ( Compt .  rend.,  1922,  174,  1347 — 1349). — By  a 
modification  of  his  previous  technique  (cf.  A.,  1921,  ii,  421,  475, 
669),  the  author  has  been  able  to  make  a  detailed  study  of  the 
A-series  of  lutecium  and  ytterbium  in  the  form  of  their  oxides. 
Twenty-six  rays  have  been  identified  for  lutecium,  and  the  wave¬ 
lengths  of  these  together  with  those  for  ytterbium  are  tabulated. 
In  addition,  the  existence  of  some  feeble  lines  indicated  the  presence 
of  a  trace  of  thulium.  These  fines  were  y7=1272*l ;  y1=1311*3 ; 
and  p2= 1456*3.  Further  the  existence  of  two  very  feeble  fines, 
p2=  1319-4  and  a1=1561*8,  show  the  existence  of  a  trace  of  celtium 
and  assign  to  it  the  atomic  number  72.  This  element  had  been 
discovered  in  the  same  preparation  by  Urbain  (A.,  1911,  ii,  115) 
by  the  appearance  of  a  group  of  unknown  fines  in  the  arc  spectrum. 


W.  G. 


The  N-Series  of  Rontgen  Spectra.  V.  Dolej&ek  (Z.  Physik , 
1922,  10,  129 — 136). — With  the  aid  of  the  spectrograph  of 
Siegbahn  ( Z .  Physik ,  1922,  9,  68),  determinations  have  been  made 
of  the  Ar-series  of  uranium,  thorium,  and  bismuth.  All  these  fines 
were  severely  tested,  to  eliminate  the  M  fines  of  higher  order,  by 
absorption  through  different  thicknesses  of  aluminium  and  black 
X^aper  and  by  a  comparison  of  the  spectra  reflected  from  different 
crystals.  A  scheme  of  the  N  lines  of  the  gas  niton  (86)  shows 
the  presence  of  seven  N,  five  0 ,  and  three  P  levels  in  the  atom. 
The  various  modes  of  transference  of  the  electrons  between  these 
levels  are  also  indicated.  All  the  fines  which  have  been  found 
(X  8,594 — X  13,255)  agree  with  the  theoretical  expectations,  and 
all  possible  fines,  except  that  due  to  the  transference  between  JV7 
and  04,  have  been  observed.  The  Px — P2  and  — 02  doublets 
have  been  separated  for  the  first  time.  The  hardest  fines  of  the 
X-spectra  for  the  three  metals  follow  the  Moseley  frequency  relation. 

W.  E.  G. 

X-Ray  Spectra.  William  Duane  and  R.  A.  Patterson 
(Proc.  Nat.  Acad.  Sci.,  1922,  8,  85 — 90). — In  view  of  certain 
criticisms  of  their  previous  work,  the  measurements  of  the  A-absorp- 
tion  limits  of  platinum,  gold,  and  bismuth  (cf.  A.,  1920,  ii,  407) 
have  been  repeated  with  increased  accuracy.  The  absorption 
limits  are  found  to  possess  somewhat  shorter  wave-lengths  than 
the  shortest  emission  fines  associated  with  them.  The  authors 
have  also  measured  the  absorption  spectrum  for  the  X-series  of 
molybdenum,  and  there  are  considerable  discrepancies  between 
their  measurements  and  those  of  Overn  (Physical  Rev.,  1921,  17, 
350).  The  ratio  of  the  intensities  of  aA  to  a2  is  given  as  1*97  as 
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compared  with  2-00  predicted  by  Bohr.  The  ratio  of  the  intensities 
of  p  to  y  in  the  first  order  is  6*3,  and  in  the  second  order  is  5*46. 

W.  E.  G. 

A  Chromophore  Grouping  of  Atoms  in  Inorganic  Triple 
Salts  and  a  General  Theory  for  the  Cause  of  the  Colours 
of  Substances.  Horace  L.  Wells  (Amer.  J.  Sci.,  1922,  [v], 
3,  417 — 422). — The  author  finds  that  complex  salts  containing 
the  same  metal  in  different  states  of  valency  are  highly  coloured, 
and  he  suggests  that  there  is  a  constant  exchange  of  electrons 
between  the  atoms  of  different  valency  and  that  this  activity  of 
electrons  affects  thb  passage  of  light,  producing  colours  or  opacity. 
An  attempt  is  also  made  to  extend  this  theory  to  explain  the 
colours  of  substances  in  general  by  assuming  spontaneous  exchanges 
of  electrons  which  affect  the  passage  of  light.  W.  T. 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  III.  The  Absorption  Spectra  of  Bromomalonic 
Derivatives  and  Nitroparaffins,  and  their  Bearing  on  the 
Question  of  an  Oxygen-Halogen  Linking.  Hugh  Graham 
and  Alexander  Killen  Macbeth  (T.,  1922,  121,  1109 — 1115). 

The  Relationship  between  Chemi-  and  Photo-luminescence 
in  Unsaturated  Silicon  Compounds.  H.  Kautsky  and  H. 
Zocher  (Z.  Physik ,  1922,  9,  267 — 284). — The  compounds  obtained 
by  the  action  of  acids  on  calcium  silicide,  for  example,  oxydisilin, 
silical  hydroxide,  and  leucone  (cf.  A.,  1921,  ii,  505)  have  been 
further  investigated.  Chemiluminescence  occurs  when  silicones, 
mixtures  of  oxydisilin,  and  silical  hydroxide,  are  oxidised  by 
chromic  acid  or  potassium  permanganate  in  acid  solution.  The 
colour  of  the  silicones  varies  from  pale  yellow  to  deep  red  as  the 
concentration  of  silical  hydroxide  increases,  and  the  chemilumin¬ 
escence  follows  identical  colour  changes.  Oxidisilin  gives  only 
a  feeble  green  light,  and  the  dark  red  silical  hydroxide  a  dark  red 
light.  Similar  changes  in  colour  occur  for  mixtures  of  silical  hydr¬ 
oxide  and  leucone,  and  the  latter,  a  white  substance,  shows  no 
chemiluminescence.  The  photochemical  oxidation  of  oxydisilin 
with  ethyl  iodide  and  water  by  short  wave-lengths  of  light  is 
accompanied  by  the  emission  of  light  of  long  wave-length.  The 
intensity  of  the  photoluminescence  is  dependent  on  the  silical 
hydroxide  concentration,  and  the  change  is  apparently  auto- 
catalytic.  Both  chemi-  and  photo-luminescence  are  strengthened 
in  liquid  air,  although  the  velocity  of  reaction  is  reduced.  The 
substances  in  liquid  air  also  exhibit  phosphorescence  with  the  same 
colour  as  that  of  the  chemiluminescence.  The  emitted  light  is 
plane  polarised.  W.  E.  G. 

The  Theory  of  Klein  and  Rosseland  applied  to  Fluorescence, 
Photochemical  Processes,  and  the  Electron  emission  from 
Hot  Substances.  J.  Eranck  (Z.  Physik ,  1922,  9,  259 — 2 66).— 
The  theory  proposed  by  Klein  and  Bosseland  (cf.  1921,  ii,  291)  is 
extended  to  collisions  between  atoms  and  molecules.  It  is 
sought  to  determine  the  percentage  of  excited  molecules  which 
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undergo  a  change  from  the  active  into  the  normal  condition  after 
collision  with  a  slow  unexcited  atom.  The  fluorescence  of  dilute 
iodine  gas  is  shifted  towards  the  red  end  of  the  spectrum  by  the 
addition  of  another  gas.  This  result  suggests  that  some  of  the 
excited  molecules  may  transfer  their  rotation  and  vibration  quanta 
to  the  colliding  atoms  without  the  emission  of  light.  Observations 
of  Wood  and  of  the  author  on  the  resonance  spectrum  of  the 
mercury  line  2536*7  lead  to  the  conclusion  that  the  number  of 
rayless  transformations  in  the  collision  of  excited  atoms  with  slow 
moving  atoms  is  not  small  compared  with  unity.  In  solids  at 
high  temperatures,  the  number  of  rayless  quantum  changes  with 
liberation  of  electrons  is  large  compared  with  the  number  of  quantum 
changes  taking  place  with  the  emission  of  light.  W.  E.  G. 

Photocatalysis.  II.  The  Photosynthesis  of  Nitrogen  Com¬ 
pounds  from  Nitrates  and  Carbon  Dioxide.  Edward 
Charles  Cyril  Baly,  Isidor  Morris  Heilbron,  and  Donald 
Pryce  Hudson  (T.,  1922,  121,  1078—1088). 

Photochemical  Activity  of  the  Triphenylmethanesul- 
phonic  Acids.  Edward  0.  Holmes,  jun.  (J.  Amer.  Chem.  Soc.y 
1922,  44,  1002 — 1008). — Solutions  of  magenta,  malachite-green, 
methyl- violet,  and  crystal- violet  which  have  been  decolorised  by 
sulphur  dioxide  when  exposed  to  ultra-violet  light  of  wave-length 
between  2200  A.U.  and  3300  A.U.  develop  their  original  colours. 
Comparison  of  the  absorption  spectra  of  the  original  dyes  and 
those  which  had  regained  the  colour  showed  that  the  regained 
colour  is  due  to  the  original  dye,  since  the  absorption  spectrum 
is  the  same  in  both  cases.  It  is  shown  that  the  reaction  with 
sulphurous  acid  is  reversible  and  consists  of  a  decolorising  action 
and  a  colorising  action,  the  latter  of  which  is  photochemical.  The 
large  quanta  of  energy  supplied  by  the  ultra-violet  light  cause 
the  photochemical  action  to  increase  and  consequently  a  dis¬ 
placement  of  the  position  of  equilibrium  occurs.  The  equilibrium 
position  can  also  be  displaced  by  chemical  and  thermal  means. 

J.  F.  S. 

A  Determination  of  the  Number  of  a-Particles  per  Second 
Emitted  by  Thorium-C  of  known  y-Ray  Activity.  Allen 
G.  Shenstone  and  Herman  Schlundt  (Phil.  Mag.,  1922,  [vi], 
43,  1038 — 1047). — A  direct  comparison  is  made  between  the 
number  of  a-particles  and  the  y-ray  activities  of  radium-0  and 
thorium -C.  a- Particles  of  ranges  8*6  cm.  (thorium- C)  and  6*96  cm. 
(radium- C)  were  counted  by  the  wheel  method  devised  by  Ruther¬ 
ford,  and  accurate  y-ray  measurements  were  made  at  the  same 
time .  as  the  counts.  The  ratio  aTh-O/aRa-O  for  equal  y-ray 
activities  is  not  independent  of  the  thickness  of  the  wall  of  the 
y-ray  electroscope.  Values  of  this  ratio  have  been  determined  for 
thicknesses  of  lead  ranging  from  3*3  to  14*3  mm.  For  3*3  mm., 
the  ratio  =  0*75.  The  y-ray  activities  of  thorium-O,  radium-O, 
and  a  radium  standard  are  given  for  the  same  range  of  thicknesses 
of  lead.  W.  E.  G. 
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The  Interpretation  of  /3-Ray  and  y-Ray  Spectra.  C.  D. 

Ellis  ( Proc .  Camb.  Phil.  Soc .,  1922,  21,  121 — 128). — The  researches 
of  Rutherford  and  Chadwick  have  shown  that  the  [3 -rays  from  a 
radioactive  atom  may  he  separated  into  a  general  and  a  magnetic 
line  spectrum.  The  latter  (cf.  this  vol.,  ii,  339)  may  he  accounted 
for,  if  the  y-rays  are  the  primary  phenomena  in  the  disintegration 
of  the  atom.  The  details  of  five  different  (3-ray  spectra  (radium- B, 
radium-C,  radium-D,  thorium-13,  thorium-D)  lend  support  to  this 
theory.  The  y-rays  are  emitted  during  the  movement  of  an 
electron  from  one  stationary  state  in  the  nucleus  to  another.  Some 
of  these  rays  are  absorbed  in  the  electronic  structure  of  the  same 
atom  and  eject  electrons  with  characteristic  energies  from  the 
K ,  L,  and  M  levels.  When  an  electron  arrives  in  a  stationary 
state,  in  which  it  is  not  permanently  stable,  it  is  ejected  from  the 
nucleus.  This  electron,  which  has  a  variable  kinetic  energy,  gives 
rise  to  the  continuous  or  general  spectrum.  The  numerical  results 
obtained  in  this  paper  do  not  support  the  theory  of  Meitner  (this 
vol.,  ii,  416),  which  affirms  that  the  emission  of  a  (3-particle  is  the 
primary  phenomenon  in  the  disintegration  of  the  atom. 

The  Chemical  Action  of  Penetrating  Radium  Rays.  XIII. 
The  Velocity  of  Formation  and  Equilibrium  of  Hydrogen 
Peroxide.  Anton  Kailan  (Monatsh.,  1921,  42,  387 — 398). — 
It  is  known  that  penetrating  radium  rays  accelerate  both  the 
formation  and  decomposition  of  hydrogen  peroxide  (cf.  A.,  1912, 
ii,  10).  Experiments  have  now  been  made  to  determine  the 
equilibrium  concentration  of  hydrogen  peroxide  in  neutral  solution 
and  in  solutions  of  varying  degrees  of  acidity,  since  the  stability 
of  hydrogen  peroxide  is  known  to  depend  on  the  hydrogen-ion 
concentration.  Experiments  were  made  using  the  same  samples 
of  radium  as  in  the  previous  work,  at  temperatures  from  6°  to  13°. 
No  difference  was  found  between  Merck’s  perhydrol  and  ordinary 
hydrogen  peroxide.  At  equilibrium  the  concentration  of  hydrogen 
peroxide,  in  gram  equivalents  per  litre,  was  0*005  and  0*001  when 
the  hydrogen-ion  concentration  was  0*5  and  0*008  gram-ion  per 
litre,  respectively,  whilst  in  neutral  solution  the  equilibrium  con¬ 
centration  was  only  0*0006.  Impurities  present  in  ordinary  dis¬ 
tilled  water  lowered  the  equilibrium  concentration  in  acid  solution. 
The  reaction  velocity  in  either  direction  agrees  with  the  equation 
k—l/t  log  a — bja — b — y ,  where  b  is  the  concentration  at  equilibrium, 
a  the  original  concentration  and  a — y  the  concentration  after  time  t. 
The  values  of  1c  found  at  hydrogen-ion  concentrations  10“7,  0*008, 
and  0*5  were  7  X  10"3,  0*7  X  10'3,  and  0*14  X  10~3,  respectively.  The 
higher  equilibrium  concentration  in  acid  solutions  than  in  neutral 
solutions  is  due  mainly  to  the  retardation  of  decomposition  of 
hydrogen  peroxide  in  acid  solution.  It  is  calculated  that  for  each 
primary  (3-particle,  in  neutral  solution  3*103  and  in  acid  solutions 
from  0*1  to  1*0 N,  6*103  molecules  of  hydrogen  peroxide  are  formed 
per  second.  A  discrepancy  between  the  velocity  of  formation 
found  now  and  in  1911 — 1912  ( loc .  cit.)  is  discussed  at  length; 
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it  may  be  due  to  physical  changes  in  the  glass  apparatus  brought 
about  by  prolonged  exposure  to  radium  rays. 

The  number  of  molecules  of  hydrogen  peroxide  formed  is  of  the 
same  order  as  the  number  of  ion  pairs  from  the  total  absorbed 
rays.  This  supports  the  view  that  there  is  a  relation  between 
ionisation  and  chemical  action  for  (3-  and  y-rays  as  well  as  for 
oc-rays.  On  the  other  hand,  the  ratio  of  hydrogen  peroxide  mole¬ 
cules  decomposed  to  number  of  ion  pairs  is  1500  :  1  and  the 
mechanism  of  decomposition  appears  to  be  different  from  that  of 
formation.  Some  experiments  on  the  decomposition  of  hydrogen 
peroxide  in  the  light  of  a  quartz  mercury  vapour  lamp  are  also 
recorded.  The  velocity  coefficient  is  much  greater  than  with 
radium  rays.  E.  H.  R. 


Electrical  Charges  of  Colloidal  Particles  and  Anomalous 
Osmosis.  II.  Influence  of  the  Radius  of  the  Ion.  Jacques 
Loeb  (J.  gen .  Physiol .,  1922,  4,  621 — 627 ;  cf.  this  vol.,  ii,  354). — 
The  rate  of  transport  of  water  and  the  potential  difference  across 
a  collodion-gelatin  membrane  separating  solutions  of  the  chlorides 
of  potassium,  sodium,  and  lithium  from  pure  water,  when  the  PH 
is  on  the  acid  side  of  the  isoelectric  point  of  gelatin,  vary  inversely 
with  the  radius  of  the  kations.  At  PH  3-0  the  influence  of  the 
three  salts  on  the  potential  difference  between  the  liquid  and  the 
membrane  inside  the  pores  of  the  gelatin  is  identical.  The 
influence  of  the  three  salts  on  the  potential  difference  across  the 
membrane  varies  inversely  as  the  relative  mobilities  of  the  kations, 
which  suggests  that  this  influence  may  be  due  to  a  diffusion  potential. 


C.  R.  H. 


Effect  of  Hydrogen  Pressure  on  the  Electromotive  Force 
of  a  Hydrogen-Calomel  Cell.  I.  William  R.  H ainsworth  and 
Duncan  A.  MacInnes  (J.Amer.  Chem .  Soc.,  1922,  44, 1021 — 1032). — 
The  effect  of  pressure  of  hydrogen  on  the  cell  H2|HCl(0*lA)HgCl|Hg 
has  been  investigated  at  25°  for  pressures  up  to  400  atmospheres, 
and  the  change  of  E.M.F.  by  pressure  calculated.  The  thermo¬ 
dynamic  theory  of  the  change  of  E.M.F.  has  been  investigated 
and  the  expression  AP=0*02958  log  p+6-56 X  10_6(p— 1)+3*7  X 
10“10(p2 — 1)  obtained  for  the  change  of  E.M.F .  The  calculated 
and  the  observed  values  have  been  compared  and  are  as 
follows  :  50  atmos.  AP=0*0504  volt  (0*0506),  100  atmos.  A E— 
0*0594  (0*0598),  200  atmos.  AP^0*0688  (0*0694),  300  atmos. 
AP=0*0745  (0*0753),  and  400  atmos.  AP=0*0787  (0*0797).  The 
values  in  brackets  are  the  calculated  values.  The  values  indicate 
that  the  thermodynamic  theory  as  developed  does  not  quite  repre¬ 
sent  the  measurements  at  higher  pressures.  This  is  probably  due 
to  the  solubility  of  hydrogen,  and  it  would  appear  that  a  correction 
to  account  for  the  solubility  must  be  introduced.  J.  F.  S. 

Carbon  Monoxide-Oxygen  Cell  with  Glass  as  Electrolyte. 

Hartmut  Kallmann  ( Z .  Elektrochem .,  1922,  28,  81 — 85). — The 
E.M.F.  of  cells  containing  mixtures  of  carbon  monoxide,  carbon 
dioxide,  and  oxygen  on  one  side  of  a  glass  wall  and  air  on  the  other 
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side  has  been  determined  at  717°  under  various  pressures  from 
920—800  mm.  It  is  shown  that  the  E.M.F.  for  such  a  cell  is 
expressed  by  the  equation  E=  1*118 — 0-0707  log  Pcojpco-Po*-  The 
experimental  values  agree  with  the  values  calculated  by  the  equation 
to  within  0-9%.  J.  F.  S. 

Us©  of  Phthalat©  Solutions  for  Hydrogen  Electrode 
Standards.  Earle  T.  Oakes  and  Henry  M.  Salisbury  (J. 
Amer.  Ckem.  Soc.,  1922,  44,  948 — 951). — The  proposal  recently 
made  to  replace  the  calomel  electrode  as  a  standard  of  E.M.F. 
measurement  by  a  hydrogen  electrode  made  up  in  alkaline  solutions 
of  phthalates  has  been  investigated;  and  it  is  found  that  when 
such  a  phthalate  solution,  of  PH  value  6*0  as  measured  by  indicators, 
is  measured  against  a  calomel  electrode,  the  E.M.F .  slowly  drifts 
in  forty-eight  and  a  half  hours  from  about  0*57  to  0*66,  that  is, 
to  a  Pn  value  of  7*01.  This  change  in  the  PH  value  was  confirmed 
by  indicators.  It  is  held  that  the  change  in  the  PH  value  is  due 
to  a  change  in  the  phthalate  itself,  probably  a  reduction,  and  not 
to  reduction  of  impurities,  for  the  purification  had  been  such  as 
to  exclude  the  large  quantities  of  impurities  necessary  to  bring 
about  the  observed  change.  If  impurities  are  responsible  for  the 
change  in  E.M.F.  their  action  must  be  that  of  catalysts  reducing 
the  phthalate.  Hence,  unless  specially  pure,  phthalate  solutions 
are  unsuitable  as  standards  for  measuring  hydrogen-ion  concen¬ 
trations.  J.  F.  S. 

Instability  of  Phthalate  Potentials.  Wm.  Mansfield  Clark 
(J.  Amer.  Chem.  Soc.,  1922,  44,  1072 — 1073  ;  cf.  preceding  abstract). 
— The  author  has  re-examined  some  phthalate  hydrogen  electrodes 
over  a  period  of  twenty-four  hours  and  has  been  unable  to  find  a 
drift  of  more  than  1*0  millivolt,  and  in  the  last  fifteen  hours  of  the 
observation  the  drift  was  less  than  0*00005  volt.  There  was  also 
no  change  in  the  Sorensen  value.  The  author  is  therefore  unable 
to  explain  the  very  large  changes  observed  by  Oakes  and  Salisbury 
(loc.  cit.).  J.  F.  S. 

New  Conceptions  of  Electrolytes.  III.  The  Hydration 
of  the  Hydrogen  Ion.  Erling  Schreiner  (Z.  anorg.  Chem., 
1922,  121,  321—334;  cf.  A.,  1921,  ii,  425,  498).— The  author 
measured  the  E.M.F.  of  the  hydrogen  ion  in  0*001,  0*002,  and  0*005 
molar  hydrochloric  acid  in  potassium  chloride  solutions  the  con¬ 
centration  of  which  varied  from  0*001  to  3*0  molar.  The  quin- 
hydrone  electrode  was  employed  (cf.  Eiilmann,  A.,  1921,  ii,  372). 
These  measurements  do  not  give  the  concentration  of  hydrogen 
ions,  but  the  activity  of  these  ions  which  is  associated  only  with 
the  non-hydrated  ions.  The  author  has  given  the  method  of  calcul¬ 
ation  in  a  previous  communication  (A.,  1921,  ii,  425).  The  results 
obtained  were  fairly  constant  and  showed  that  8 — 9  molecules  of 
water  are  on  an  average  associated  with  each  hydrogen  ion,  a 
result  in  good  agreement  with  that  found  by  Bjerrum  (Z.  anorg. 
Chem.,  1920,  109,  275).  W.  T. 
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Electrochemical  Oxidation  of  Organic  Compounds. 

Erich  Muller  (Z.  Elelctrochem .,  1922,  28,  101 — 106). — A  theo¬ 
retical  paper  in  which  the  author  discusses  the  views  put  forward 
by  Fichter  (this  vol.,  ii,  23)  and  makes  his  own  views  clear.  It  is 
shown  that  the  assertion  of  Fichter,  that  his  views  on  electro¬ 
chemical  oxidation  and  those  of  the  author  are  in  agreement,  is 
not  true.  Whilst  the  author  assumes  the  discharge  of  anions, 
Fichter  supports  the  view  of  a  primary  formation  of  oxygen  and 
the  accompanying  purely  chemical  oxidation.  Fichter  assumes 
the  intermediate  formation  of  peroxides  or  peracids,  the  method 
of  formation  and  decomposition  of  which  is  not  explained,  and 
consequently  furnishes  nothing  toward  the  explanation  of  electro¬ 
chemical  processes.  Such  per-compounds  may  be  prepared  chemic¬ 
ally,  but  their  decomposition  is  to  some  extent  different  from  what 
would  be  expected  from  the  view  that  they  are  formed  at  the  anode 
and  from  the  products  of  electrolysis.  The  author  accepts  the 
formation  of  intermediate  hydroxy-compounds,  formed  by  the 
discharge  of  anions,  which  decompose  in  a  manner  in  keeping  with 
facts,  and  present  a  mechanism  for  both  the  chemical  and  electro¬ 
chemical  oxidation.  The  view  of  Fichter  that  the  substitution  of 
discharge  processes  at  the  anode  by  purely  chemical  oxidations 
contributes  to  the  understanding  of  the  course  of  electrolytic 
oxidations  is  incorrect.  J.  F.  S. 

Magnetic  Properties  and  Atomic  Structure.  B.  Cabrera 
(Anal.  Fis.  Quim.,  1922,  20,  92 — 97). — A  theoretical  discussion  of 
the  relation  between  magnetic  properties  and  atomic  structure  in 
the  metals  of  the  iron  group.  It  is  suggested  that  the  A-electrons 
may  be  divided  into  two  concentric  subdivisions,  the  more  super¬ 
ficial,  N2,  being  the  valency  electrons  and  those  beneath,  Aq, 
those  with  which  magnetic  properties  are  associated.  It  is  sup¬ 
posed  that  the  relation  between  magnetic  moment  and  the  number 
of  electrons  is  periodic.  The  magnetic  moment  reaches  a 
maximum  for  bivalent  magnanese  and  tervalent  iron  with  five 
A^-electrons  and  diminishes  to  zero  with  increasing  number  of 
^-electrons.  G.  W.  B. 

Magnetism  and  Atomic  Structure.  II.  The  Constitution 
of  the  Hydrogen-Palladium  System  and  other  Similar 
Systems.  A.  E.  Oxley  (Proc.  Roy.  Soc.,  1922,  [A],  101,  264 — - 
279;  cf.  A.,  1921,  ii,  82). — The  specific  magnetic  susceptibility  of 
palladium  black,  the  value  of  which  is  +64*6  x  10~7,  is  considerably 
reduced  by  occluded  hydrogen,  the  greatest  reduction  observed 
being  about  75%  to  +  14*7xl0~7  when  great  care  was  taken  to 
prevent  loss  of  hydrogen  after  charging.  The  specific  susceptibility 
gradually  returns  to  its  original  value  as  the  occluded  hydrogen 
escapes.  If  the  occluded  hydrogen  were  in  the  atomic  state,  it 
would  be  expected  to  increase  the  specific  susceptibility.  On  the 
other  hand,  molecular  hydrogen,  liquid  or  gaseous,  being  dia¬ 
magnetic,  should  reduce  the  specific  susceptibility  by  a  calculable 
amount.  The  maximum  reduction  on  this  assumption  would  be 
0*19  X 10  ^  an  amount  insufficient  to  account  for  the  observed 

17* 


ii.  470 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


reduction.  The  experimental  results  may  be  accounted  for  on  the 
assumption  that  a  loose  compound  is  formed,  possibly  having  the 
composition  Pd2H.  That  the  presence  of  such  a  loose  compound 
should  lower  the  magnetic  susceptibility  is  not  surprising  when  it 
is  remembered  that  the  carbonyls  of  iron  and  of  nickel  are  both 
diamagnetic.  It  is  noteworthy  that  a  loose  compound  of  the 
composition  PdH  would  form  a  system  of  two  nuclei  with  an 
electronic  system  resembling  that  of  silver,  the  atomic  number  of 
which  exceeds  that  of  palladium  by  one.  Such  a  system  would 
be  expected  to  have  a  magnetic  susceptibility  very  nearly  equal 
to  that  of  silver,  —  r8xl0“7.  If  half  the  palladium  atoms  were 
in  this  form,  its  susceptibility  would  be  reduced  by  about  50%. 
The  difference  between  the  occluding  powers  of  amorphous  and 
crystalline  palladium  is  discussed.  The  slow  diffusion  of  hydrogen 
into  crystalline  palladium  can  be  understood  when  its  face-centred 
cubic  lattice  is  taken  into  account. 

When  manganese  is  fused  in  an  atmosphere  of  hydrogen,  or  is 
deposited  electrolytically,  it  becomes  ferromagnetic  with  a  specific 
susceptibility  +2000 Xl0~6,  its  normal  value  being  +  110X10-6. 
It  may  be  supposed  that  the  presence  of  hydrogen  produces  with 
the  manganese,  atomic  number  25,  a  certain  number  of  electron 
systems  similar  to  that  of  iron,  atomic  number  26,  and  that  these 
are,  the  cause  of  the  observed  ferromagnetic  properties.  This 
suggestion  is  discussed  in  connexion  with  the  Lewis -Langmuir 
theory.  E.  H.  R. 

Determination  of  High  Temperatures  by  Effusion  of  Gases. 

Yohei  Yamaguchi  (J.  Chem.  Soc.  Japan,  1922,  43,  1 — 21). — The 
author  has  studied  the  relations  between  pressure  and  temperature 
on  the  passage  of  a  gas  through  a  capillary  tube  of  quartz.  (1)  The 
increase  of  pressure  necessary  to  pass  the  same  quantity  of  air 
through  a  quartz  capillary  tube  at  various  temperatures  was 
investigated.  A  linear  relation,  log  log  T+6,  holds  between 
the  pressure  (p)  and  the  absolute  temperature  (T)  within  the  range 
17°  to  1205°.  This,  however,  cannot  be  applied  to  the  measure¬ 
ment  of  temperature,  owing  to  the  complexity  of  the  apparatus 
necessary,  and  the  difficulty  of  regulating  the  pressure.  (2)  Using 
the  same  capillary,  the  relation  between  the  effluent  velocity  of  the 
transpired  air  and  its  temperature  has  been  investigated,  no 
simple  linear  relation  being  found  for  the  temperature  interval 
20 '5°  to  1046°.  (3)  The  relation  was  investigated  between  temper¬ 

ature  and  the  effluent  velocity  of  air  as  measured  by  its  effusion 
through  a  small  hole  in  the  round  bottom  of  a  quartz  tube.  A 
linear  relation,  t=a-\-b\/T,  holds  between  the  effluent  time  (t) 
and  the  absolute  temperature  (T)  of  the  tube  heated  by  an  electric 
furnace  at  temperatures  from  17°  to  1125°  which  can  be  applied  to 
the  measurement  of  high  temperatures.  K.  K. 

Considerations  on  Cooling  and  Heating  Curves.  R.  Ariano 
(Gazzetta,  1922,  52,  i,  246 — 261). — The  author  considers  the  courses 
followed  normally,  that  is,  when  no  transformation  occurs,  during 
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cooling  or  heating,  by :  (1)  the  temperature-time  curve,  and 

(2)  the  curve  representing  the  difference  between  the  temperature 
of  the  substance  examined,  T,  and  that  of  a  second  substance, 
chosen  for  comparison,  Tx,  as  a  function  of  the  latter  temperature, 

T-Tx=f(TJ. 

As  regards  the  temperature-time  curve,  it  is  first  shown  theo¬ 
retically  that  Newton’s  law  expresses,  without  appreciable  error, 
the  transference  of  heat  between  furnace  and  sample  in  the  case 
of  the  cooling  of  metallic  samples  of  small  dimensions.  Analogous 
reasoning  applies  in  the  case  of  heating  curves.  Cooling  curves  are 
exponential  in  form  and  are  defined  by  equations  of  the  type 
T~k-\-Ae~a9l>Pc,  whilst  heating  curves  are  probably  represented  by 
equations  of  the  form  T—k-\-Ae~a8lPcJrf(0)i  0  being  the  time,  a  the 
product  of  the  coefficient  of  external  thermal  conductivity  and  the 
surface,  P  the  weight  of  the  sample,  and  c  its  mean  specific  heat. 
The  results  of  cooling  and  heating  experiments  with  silver  show 
that  A  in  the  former  of  the  two  above  equations  is  sensibly  identical 
with  the  temperature  at  the  beginning  of  the  cooling  (tfj,  k  being 
consequently  nearly  zero  in  magnitude. 

As  regards  the  differential  curve,  T — f(T^),  it  is  shown 
theoretically  and  confirmed  experimentally  that,  if  the  sample 
chosen  for  comparison  undergoes  no  transformation  in  the  interval 
of  temperature  chosen,  this  curve  exhibits  a  maximum  almost  at 
the  beginning  of  the  cooling.  In  order  that  the  normal  course  of 
the  curve  may  be  as  nearly  rectilinear  as  possible,  the  specific  heats 
of  the  two  samples  and  their  mode  of  variation  with  temperature 
should  be  almost  coincident;  the  same  should  hold  for  the  values 
of  the  ratio,  weight  :  surface,  for  the  coefficients  of  linear  expansion 
and  their  variation  with  temperature,  and  for  the  coefficients  of 
external  conductivity.  T.  H.  P. 

Revision  of  the  Entropies  of  the  Elements.  Gilbert  N* 
Lewis  and  W.  M.  Latimer  (J.  Amer.  Chem .  Soc.y  1922,  44, 
1008 — 1017). — A  theoretical  paper  in  which  on  the  basis  of  new 
determinations  of  the  specific  heats  of  many  elements  the  entropy 
has  been  recalculated.  By  means  of  the  equation  S=3/2R  log*  IT + 
25*70  the  entropies  of  nitrogen,  oxygen,  fluorine,  sodium,  chlorine, 
potassium,  calcium,  zinc,  bromine,  cadmium,  iodine,  caesium,  and 
mercury  have  been  calculated  in  the  state  of  monatomic  gas.  In 
four  cases  where  the  experimental  values  are  of  sufficient  accuracy 
a  comparison  is  made  between  the  experimental  values  and  the 
calculated  values  for  25°  and  1  atmos.  The  following  are  recorded 
where  the  values  in  brackets  are  those  calculated  :  helium  29*2 
(29*8),  argon  36*4  (36*7),  cadmium  40*0  (39*8),  and  mercury  41*3 
(41*5).  A  table  of  entropies  at  1  atm.  and  25°  has  been  drawn  up 
and  is  appended  to  the  paper.  J.  F.  S. 

Electrically  Heated  Apparatus  for  the  Determination  of 
Melting  Points.  Uytenbogaart,  jun.  (Chem.  Ztg .,  1922,  46, 
493). — The  apparatus  consists  of  a  circular  glass  tube  at  the  bottom 
of  which  a  platinum  resistance  is  placed;  it  is  filled  with  water, 
glycerol,  or  sulphuric  acid  (d  1*84).  The  liquid,  warmed  by  the 
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platinum  resistance,  rises  uniformly  in  the  two  limbs  and  the 
currents,  joining  at  the  top,  pass  down  a  central  tube  which  con¬ 
tains  the  thermometer  and  substance,  with  a  kind  of  whirlpool 
motion.  For  temperatures  up  to  75°,  an  ordinary  4-volt  accumu¬ 
lator  is  sufficiently  powerful,  but  for  higher  temperatures  it  is 
preferable  to  use  the  lighting  current  with  a  suitable  resistance  in 
the  circuit.  H.  W. 

Binary  Liquid  Mixtures.  Gerhard  C.  Schmidt  (Z.  physikal. 
Chem .,  1922,101,286 — 291). — An  answer  to  the  criticisms  of  Faust 
(this  vol.,  ii,  423),  Cassel  (this  vol.,  ii,  424),  and  Schulze  (this  vol., 
ii,  424)  on  the  views  expressed  by  the  author  in  connexion  with 
Dolezalek’s  theory  of  binary  liquid  mixtures  (this  vol.,  ii,  119). 

J.  F.  S. 

Heat  of  Vaporisation  and  the  Difference,  m'-m,  of  the 
Specific  Heats  at  the  State  of  Saturation  for  Argon,  Oxygen, 
Nitrogen,  and  Hydrogen.  E.  Mathias,  C.  A.  Crommelin,  and 
H.  Kamerlingh  Onnes  ( Compt .  rend 1922,  174,  1395 — 1397; 
cf.  A.,  1921,  ii,  256). — A  mathematical  paper  in  which  formulae  are 
given  for  the  four  gases  by  means  of  which  it  is  possible  to  calculate 
the  latent  heat  and  hence  the  reduced  heat  of  vaporisation,  and 
also  the  difference  between  the  specific  heats  of  the  saturated 
vapour  and  the  saturated  liquid.  W.  G. 

The  Vapour  Pressure  of  Hydrogen  and  New  Thermo¬ 
metric  determinations  in  the  Domain  of  Liquid  Hydrogen. 

J.  Palacios  Martinez  and  H.  Kamerlingh  Onnes  (Arch.  Neer - 
land,  1922,  [iii],  6,  31 — 39). — Cath  and  Onnes  (A.,  1918,  ii,  218) 
could  not  explain  the  disagreement  of  their  results  for  the  vapour 
pressure  of  hydrogen  in  the  neighbourhood  of  its  boiling  point 
with  the  values  found  by  Keesom  and  Onnes.  The  former  authors 
determined  the  temperatures  directly  by  means  of  a  helium  thermo¬ 
meter,  whilst  the  latter  employed  a  platinum  resistance  thermo¬ 
meter,  the  values  obtained  being  reduced  to  the  hydrogen  and 
helium  thermometers  by  Onnes  and  Holst.  The  present  authors 
redetermined  these  measurements  between  the  absolute  temperatures 
14*10°  and  20*63°,  particular  attention  being  directed  to  the  boiling 
point  of  hydrogen,  an  important  point  on  the  temperature  scale. 
The  boiling  point  was  found  to  be  20*35°,  a  value  agreeing  with 
that  found  by  Keesom  and  Onnes ;  for  points  immediately  below 
the  boiling  point  the  results  agreed  with  those  of  Cath  and  Onnes. 
All  the  results  are  given  in  a  table.  The  calibration  of  platinum 
thermometers  is  also  described.  W.  T. 

The  Distillation  of  Greatly  Frothing  Liquids.  Klanhardt 
(Chem.  Ztg.y  1922,  46,  493). — The  difficulty  in  effecting  the  dis¬ 
tillation  of  foaming  liquids,  such  as  aqueous  solutions  of  soap  or 
saponins,  can  be  easily  overcome  by  passing  a  current  of  com¬ 
pressed  gas  (such  as  carbon  dioxide)  over  the  surface  of  the  liquid. 
A  suitable  apparatus  for  the  introduction  of  the  gas  is  a  tube  termin¬ 
ating  in  a  ball  of  2  cm.  diameter  in  which  three  series  of  holes  about 
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1  min.  in  diameter  are  blown.  Distillations  with  steam  can  also 
be  smoothly  effected  in  this  manner.  H.  W. 

Maintenance  of  the  Adiabatic  Condition  in  Calorimetry. 

Frederick  Barry  (J.  Amer.  Chem .  Soc .,  1922,  44,  899 — 937 ; 
cf.  A.,  1920,  ii,  734). — An  extensive  series  of  measurements  is 
described,  which  were  undertaken  to  establish  a  standard  of  accuracy 
for  the  calorimetry  of  slow  processes.  It  is  shown  that  to  attain 
the  accuracy  defined  by  the  loss  or  gain  of  05  gram -calorie  in  ten 
hours,  the  following  precautions  are  necessary  and  sufficient.  A 
closed  calorimetric  system  must  be  used  which  allo'ws  no  measurable 
evaporation  into  the  insulating  air  gaps,  and  these  gaps  must  be 
dry.  The  outer  environment  must  be  thermostatically  controlled, 
whenever  there  are  conducting  parts  which  pass  directly  from  the 
calorimeter  to  the  surrounding  air,  with  a  precision  characteristic 
of  the  system  employed.  This  is  about  ±0*2°  when  encased 
mercury  thermometers  are  used.  It  is  always  advisable  to  keep 
the  environmental  temperature  close  to  the  calorimetric  writhin  the 
characteristic  range  of  negligible  direct  leakage ;  and  it  is  necessary 
to  correct  for  fluctuation  beyond  this  range.  For  this  control,  a 
constant  temperature  chamber  is  essential.  A  convenient  structure 
for  this  purpose  is  described.  With  the  usual  system  of  about 
1000  cal.  heat  capacity  the  air  gaps  should  not  be  less  than 
40  mm.  wide  and  there  is  no  advantage  in  larger  gaps.  With  a 
40  mm.  gap,  when  the  temperature  fluctuates  within  ±001°  and 
the  environment  within  0  2°  of  the  calorimetric  temperature,  the 
system  is  practically  adiabatic  within  the  error  defined  above,  the 
total  leakage  being  little  more  than  three  times  that  of  a  perfect 
vacuum  gap.  The  leakage  rate  in  such  systems  is  the  same  in 
both  directions  and  for  heads  below  0T°  is  proportional  to  the 
head.  Corrections  for  imperfect  adiabatic ity  due  to  bath  fluctuation 
may  be  made  on  this  basis,  since  transmission  lag  has  no  measur¬ 
able  effect  on  the  leakage.  A  calorimeter  based  on  the  above- 
named  conditions  is  described.  With  this  calorimeter,  the  initial 
conditions  are  perfectly  adiabatic ;  and  the  total  calorimetric  lag 
for  the  temperature  changes  characteristic  of  long-continued  oper¬ 
ations  is  negligible.  It  is  permissible  and  advantageous  to  stir  the 
closed  system  reciprocally.  In  the  system  described,  this  may  be 
done  without  significant  loss  of  heat.  The  heat  of  stirring  is  de¬ 
veloped  identically  in  different  assemblages  and  at  the  same  rate 
for  any  one  speed,  whether  stirring  is  intermittent  or  continuous. 
It  may  vary  at  low  speeds  with  the  fourth  and  higher  powers  of 
the  speed.  The  continuous  stirring  necessary  to  ensure  mixture  in 
chemically  reacting  systems  is  productive  of  negligible  error;  and 
similar  stirring  at  low  speeds  throughout  determinations  is  shown 
to  be  practicable,  although  in  very  protracted  operations  inter¬ 
mittent  stirring  is  better.  Strictly  uniform  speeds  are  necessary 
for  long,  continuous  stirring,  but  not  for  intermittent  stirring,  nor 
for  continuous  stirring  during  mixture  if  the  approximate  rates  of 
heat  production  under  different  speeds  be  known  for  the  system 
used.  The  open  calorimeter  is  unavailable  in  protracted  calori- 
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metry,  since,  even  with  an  initially  dry  gap,  evaporation  leakage 
is  inconstant  as  the  result  of  uncontrollable  variability  in  prior 
conditions.  This  is  due  in  great  part  to  the  condensation  of  water 
vapour  in  the  air  gap  on  the  walls  of  the  calorimeter,  which  occurs 
on  clean  as  well  as  on  dirty  surfaces,  and  is  probably  due  to  the 
simple  adsorption  of  moisture,  an  effect  which  can  be  neither 
eliminated  nor  controlled  even  under  approximately  isothermal 
conditions.  With  change  of  temperature,  its  effects  are  greater 
and  still  more  irregular,  and  in  gaps  saturated  with  water  are 
complicated  in  the  extreme.  The  close  system  is  best  for  all  types 
of  calorimetry ;  but  in  the  adiabatic  measurement  of  swift  reactions 
the  open  calorimeter  may  be  safely  used,  either  with  dry  surfaces 
in  an  initially  dry  gap,  or  with  invisibly  wetted  surfaces  in  a  satur¬ 
ated  gap  which  holds  no  water,  provided  always  that  correction 
for  aggregate  thermal  disturbances  due  to  evaporation  leakage  be 
made  by  interpolation  from  the  results  of  observations  taken  before 
and  after  the  reaction  period.  The  initially  dry  gap,  with  which 
leakage  is  less  and  more  nearly  uniform,  is  preferable  in  such 
measurements;  but  correction  for  imperfect  adiabaticity  is  safer 
with  the  saturated  gap.  Under  all  heads  less  than  1°,  the  total 
leakage  from  a  closed  calorimeter  system  in  a  dry  gap  shows  slight 
divergence  from  Newton’s  law,  since  the  convection  increases  very 
slowly  with  increase  in  gap  width,  and  varies  as  powers  of  the 
thermal  head  less  than  two  except  when  the  gap  is  unusually  wide. 
Similar  leakage  from  the  open  system  is  irregular,  but  yields  itself 
to  a  rough  analysis  which  gives  some  indication  of  the  character  of 
the  thermal  disturbances  and  the  magnitude  of  the  uncertainties 
characteristic  of  the  merodiabatic  measurements  which  have 
yielded  the  bulk  of  the  present  thermochemical  data.  J.  F.  S. 

Calorimetric  Researches  :  (I)  The  Standardisation  of  a 

Calorimetric  System  ;  Comparison  of  the  Heats  of  Com¬ 
bustion  of  the  Substances  Used  for  Standardisation  :  Benzoic 
Acid  and  Naphthalene.  P.  E.  Verkade,  J.  Coops,  jun.,  and 
H.  Hartman  (Rec.  trav.  chim.,  1922,  41,  241 — 277). — A  discussion 
of  previous  Work  on  this  subject  and  its  bearing  on  the  authors’ 
experiments.  Standardisation  of  the  apparatus  was  effected  as 
the  result  of  thirty-seven  experiments  in  the  combustion  of  benzoic 
acid  and  thirty- six  in  the  combustion  of  naphthalene.  A  detailed 
description  is  given  of  the  apparatus  used,  the  method  of  carrying 
out  the  experiments  and  the  corrections  applied  to  the  results. 
Adiabatic  calorimetry  was  discarded  in  favour  of  the  ordinary 
methods  for  various  reasons ;  there  is  little  difference  in  the  results 
obtained  by  the  two  methods  (cf.  Dickinson,  A.,  1914,  ii,  802,  and 
Swientoslawski,  A.,  1921,  ii,  679).  The  ratio  between  the  values 
obtained  for  the  two  substances  used  agrees  with  that  of  Dickinson, 
the  figure  given  by  Swientoslawski  (A.,  1918,  ii,  32)  is  criticised  on 
both  theoretical  and  practical  grounds.  In  order  to  carry  out  an 
absolute  standardisation  of  a  calorimetric  system,  a  standard 
substance  should  be  chosen  the  heat  of  combustion  of  which  is 
known  with  the  greatest  possible  accuracy.  The  results  obtained 
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by  the  authors  show  that  benzoic  acid  should  be  preferred  to 
naphthalene,  as  it  gives  more  constant  results,  is  easily  obtained 
pure,  and  is  practically  non-hygroscopic.  Naphthalene,  on  the 
other  hand,  does  not  undergo  complete  combustion  in  many  experi¬ 
ments,  and  also  loses  weight  by  evaporation;  figures  are  given  in 
illustration  of  the  latter  objection.  Other  substances  suggested 
for  the  purpose  are  not  so  easily  obtained  pure  as  is  benzoic  acid. 
The  value  finally  recommended  as  the  standard  ratio  of  the  heats  of 
combustion  of  naphthalene  and  benzoic  acid  is  1*5203.  H.  J.  E. 

Heat  of  Combustion  of  Lactic  Acid.  Otto  Meyerhof  {Bio- 
chem .  Z .,  1922,  129,  594 — 604). — The  author  has  determined  the 
heat  of  combustion  of  lactic  acid  (in  dilute  aqueous  solution)  from 
the  heat  of  combustion  of  zinc  lactate,  the  heat  of  dilution  of  lactic 
acid,  the  heat  of  neutralisation  of  zinc  oxide  and  lactic  acid,  and 
the  heat  of  solution  of  zinc  lactate  in  water.  The  value  found  for 
1  gram  of  lactic  acid  is  3615  cal.  H.  K< 

Heat  of  Solution  of  Zinc  in  Hydrochloric  Acid.  Theodore 
W.  Richards  and  Thorbergur  Thorvaldson  {J.  Amer .  Chem. 
Soc.,  1922,  44,  1051 — 1060). — A  new  apparatus  is  described,  suit¬ 
able  for  dissolving  substances  in  a  comparatively  small  excess  of 
liquid  and  providing  a  conveniently  large  heat  capacity  for  the 
reception  of  the  heat.  With  this  apparatus  the  heat  of  the  reaction 
Zn-fY(HCl,200H20)=ZnCl2,400H20+H2  was  found  to  be  36*32 
Cal.  (or  151*8  kilojoules)  if  the  hydrogen  is  dry,  and  36*07  Cal. 
(or  150*8  kilojoules)  if  the  hydrogen  is  moist  at  20°.  The  total 
energy  change,  V ,  of  this  reaction  is  therefore  36*90  Cal.  (or  154*2 
kilojoules)  at  20°.  The  heats  of  dilution  of  factors  and  products 
needed  for  the  calculation  of  the  above  results  were  determined 
experimentally.  The  temperature -coefficient  of  the  heat  of 
solution  of  zinc  in  concentrated  hydrochloric  acid  is  shown  to  be 
negative  and  of  considerable  magnitude;  even  with  diluted  acid 
it  probably  amounts  to  —30  cal.  per  degree.  J.  F.  S. 

Heat  of  Solution  of  Cadmium  in  Hydrochloric  Acid. 

Theodore  W.  Richards  and  Setsuro  Tamaru  {J.  Amer.  Chem. 
Soc.}  1922,  44,  1060 — 1066). — Using  the  apparatus  previously 
described  (cf.  preceding  abstract),  the  heat  of  the  reaction  Cd+ 
2(HCl,200H20)=CdCl2,400H20  +  (H2)p  is  found  to  be  17*23  Cal. 
(or  72*0  kilojoules)  at  20°  if  the  hydrogen  is  dry,  and  16*98  Cal. 
(or  71*0  kilojoules)  if  the  hydrogen  is  moist  at  20°  and  760  mm. 
The  total  energy  change,  U,  of  the  reaction  is  therefore 
17*81  Cal.  (or  74*4  kilojoules)  at  20°.  The  temperature-co¬ 
efficient  of  the  heat  of  solution  of  cadmium  in  concentrated  hydro¬ 
chloric  acid  is  shown  to  be  negative  —71  cal.  per  degree,  and  probably 
with  diluted  acid  it  amounts  to  — 30  cal.  per  degree.  All  the  necessary 
factors  used  in  the  present  calculation  were  determined  experi¬ 
mentally.  J.  F.  S. 

Heat  of  Transformation  of  Austenite  into  Martensite  and 
of  Martensite  into  Pearlite.  Nobuo  Yamada  {Set.  Rep.  Tohoku 
Imp.  Univ.,  1922, 10,  453 — 470). — The  heat  of  dissolution  of  carbon 
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in  iron  and  also  the  heat  content  of  austenite  and  pearlite  are 
determined  in  a  series  of  carbon  steels  ranging  from  0*38 — 1*74% 
carbon.  The  heat  of  dissolution  of  carbon  in  iron  is  shown  to 
be  a  linear  function  of  the  carbon  content  of  the  steel  and  amounts 
to  1130  cal.  per  gram  of  carbon.  By  combining  the  results  obtained 
with  those  of  Meuthen  (cf.  A.,  1913,  ii,  385)  for  the  total  heat  of 
transformation,  the  heat  of  allotropic  transformation  of  austenite 
to  martensite  is  calculated.  It  is  a  linear  function  of  the  carbon 
content  and  has  a  maximum  value  of  5*6  cal.  per  gram  for  eutectic 
steel.  For  a  carbon  content  of  0*38%  carbon,  the  value  is  2*4  cal. 
and  for  1*74%  carbon  4*8  cal.  Martensite  has  a  definite  heat  content 
corresponding  with  the  quantity  of  dissolved  carbon,  a  definite 
crystalline  form  stable  at  ordinary  temperatures,  characteristic 
physical  properties  as  compared  with  austenite  or  pearlite,  and 
must  therefore  be  considered  as  an  independent  phase.  It  is 
shown  that  troostite,  sorbite,  and  pearlite  have  the  same  specific 
heats  within  the  limits  of  experimental  error.  It  is  confirmed  that 
the  transformation  of  austenite  into  pearlite  involves  the  inter¬ 
mediate  production  of  martensite.  J.  B.  F, 

Some  Remarkable  Properties  of  Gases-  Friedrich 
Wachter  (Z.  anorg.  Chem .,  1922,  121,  225 — 239).— A  theoretical 
paper  which  derives  from  Naumann’s  formula  the  lowest  value 
for  the  molecular  weight  of  gases  to  enable  them  to  remain  in  the 
atmosphere  of  a  planet.  Hydrogen  can  exist  in  our  atmosphere, 
but  not  in  the  atmosphere  of  the  moon.  In  the  atmosphere  of 
the  sun,  a  gas  with  a  molecular  weight  1/1864  can  remain.  The 
author  identifies  these  imponderable  molecules  with  the  light  ether, 
which  he  thus  regards  as  a  very  light  gas  susceptible  to  the  Lorenz 
contraction.  He  concludes  from  the  above  that  the  apparent 
mass  of  electrons  as  found  by  Kaufmann  and  Bucherer  is  merely 
a  proof  of  the  Lorenz  contraction  in  the  ether;  thus  the  idea  of 
apparent  mass  in  the  interior  of  the  atom  is  not  justified.  Instead 
of  the  idea  of  p -particles  or  atoms  of  electricity,  the  author  suggests 
the  atoms  of  the  lightest  ponderable  gas  of  invariable  mass,  and 
on  this  hypothesis  finds  that  the  enormous  velocities  in  the  inner 
atom  such  as  Bohr  calculated  for  the  Rutherford  atom  are  unneces¬ 
sary.  These  results  are  also  applied  to  the  radioactive  atoms.  An 
earlier  paper  dealt  with  the  astronomical  implications,  such  as  the 
Michelson’s  experiment,  the  abnormal  motion  of  mercury,  and  the 
displacement  of  spectral  lines  (Astron.  Z.,  1921,  4,  62).  W.  T. 

Specific  Characters  of  Hydrolytic  Decomposition.  S.  T.  J. 

Tromp  (Rec.  trav.  chim .,  1922,  41,  278 — 295;  cf.  Schoorl,  A., 
1920,  i,  531). — A  study  of  the  specific  volume  occupied  by  the 
molecule  of  water  which  is  fixed  in  various  reactions.  An  examin¬ 
ation  of  esters,  cyanides,  carbyl amines,  nitro- compounds,  anhydrides, 
ethers,  oximes,  amides,  and  acetals  shows  that  the  volume  of  the 
water  taken  up  varies  little  in  one  type  of  reaction,  but  consider¬ 
ably  from  one  type  to  another.  This  method  of  investigation 
shows  that  neither  cyanides  nor  carbylamines  should  be  regarded 
as  esters  of  hydrocyanic  acid  and  also  provides  a  means  of  dis- 
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uishing  between  nitrites  and  nitro-compounds,  also  between 
lides  and  carbylamines.  The  values  obtained  for  anisole  and 
netole  show  that  these  substances  are  esters  of  phenol  rather 
i  ethers,  and  the  view  of  saccharose  as  an  ether  is  corroborated, 
iparison  of  the  specific  refraction  of  fixed  water  with  that  of 
er  as  such  gives  no  such  trustworthy  data  as  the  discrepancies 
considerable  and  numerous.  H.  J.  B. 

'hin  Films  of  Binary  Mixtures  (Glycerides ) .  (Mlle  )  Pa  ule 
let  (J.  Phys.  Radium ,  1922,  [vi],  3,  128 — 132). — Mixtures  of 
ious  glycerides  in  benzene  solution  are  applied  to  the  surface 
water  and  determinations  made  of  the  surface  covered.  No 
itive  relationships  were  found  for  binary  mixtures,  the  curves 
ays  showing  either  maxima  or  minima.  These  maxima  and 
ima  appear  to  correspond  with  changes  of  physical  state  and 
ti  a  simple  ratio  of  the  number  of  molecules  of  the  two  con- 
uents.  On  the  assumptions  that  all  the  molecules  are  associated 
the  maximum  and  minimum  value  of  the  area  covered  and 
t  the  free  molecules  of  the  glycerides  cannot  exist  side  by  side, 
i  possible  to  derive  theoretical  curves  which  are  in  good  agreement 
h  the  experimental  results.  W.  E.  G. 

Examination  of  the  Compression  Equation  of  Liquids  by 
ans  of  the  Data  of  Amagat  and  Bridgman.  H.  Carl  (Z. 
sikal.  Chem.,  1922,  101,  238 — 268). — The  compression  equation 
forward  by  Wohl  (this  vol.,  ii,  117)  which  has  the  form  eO’o -OM  — 
(p— Po)/(kJrp0) ;  v0oc=A;  k—br—c  has  been  tested  by  means 
Amagat  and  Bridgman's  isothermal s  for  twelve  liquids.  In 
expression,  A  is  a  pressure  quantity  for  the  internal  pressure 
iquids  and  a  a  constant,  which  expresses  the  influence  of  different 
ial  resistances  and  the  distances  of  molecules  and  atoms  in  the 
lid.  Every  normal  liquid  has  a  constant  a  value  over  the  whole 
iperature  range  0 — 80°,  and  the  K  value  in  the  limit  is  sufficient 
the  case  of  normal  liquids  for  rising  temperature  in  the  above 
lation.  Water  exhibits  here  the  known  anomaly  in  its  volume 
mge  up  to  pressures  of  2500  kg. /cm.2  At  50°,  it  shows  first 
•egular  behaviour  with  increasing  temperature.  The  constant 
>  constant  over  the  whole  range  of  temperature,  but  the  K  values 
mot,  as  is  to  be  expected  from  the  foregoing,  be  brought  into  a 
3ar  equation,  since  from  50°  downwards  K  decreases  with  bi¬ 
asing  temperature.  Similar  anomalies  are  shown  by  ethyl 
ohol  for  lower  pressures,  according  to  Amagat’s  data  for  1 — 1000 
aos.,  a  is  not  constant  over  the  temperature  range  0 — 180°, 
1  K  does  not  decrease  so  regularly  with  increasing  temperature, 
is  shown  to  be  the  case  for  all  normal  liquids.  The  agreement 
ween  the  v  value  calculated  by  the  above  equations  and  those 
m  Amagat’s  isothermals  is  excellent.  A  mean  divergence  of 
-2  units  is  found  in  the  last  place  of  decimals,  the  error  of 
:>eriment  being  6  units.  Larger  divergences  have  been  shown  from 
eries  of  differences  to  be  due  to  experimental  errors.  In  the  case 
Bridgman’s  results  for  higher  pressures,  the  agreement  has  a 
an  divergence  of  0*5%.  A  reduced  form  of  the  equation,  in 
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which  the  pressure  values  are  expressed  as  fractions  of  pky  has 
been  obtained.  By  inserting  K /pk—br  lpk—c/pk~l  /$(T—y)  the 
equation  (f0 — v)/v0=cc  loge[l  +  (3(7r— 7r0)/(r— y— 7r0/(3)]  obtained, 

and  on  placing  pQ— 0  in  this  the  simplified  form  (v0—v)/v0— 
a  loge[l  +  P7r/(T— y)]  results.  A  table  containing  the  values  of 
a,  [3,  and  y  and  the  critical  data  of  the  substances  examined  is 
included  in  the  paper.  J.  F.  S. 

Negative  Viscosity.  Adolph  I.  Rabinovich  ( J .  Amer.  Chem. 
Soc .,  1922,  44,  954 — 964). — The  term  negative  viscosity  is  applied 
to  the  viscosity  of  solutions  which  have  lower  viscosities  than  the 
solvents.  With  the  object  of  explaining  negative  viscosity,  the 
author  discusses  a  large  number  of  factors  which  may  determine 
the  viscosity  of  solutions.  The  factors  considered  are,  (a)  viscosity 
of  the  solvent,  (b)  viscosity  of  the  solute,  ( c )  solvation,  (d)  formation 
of  complex  ions  and  molecules,  (e)  the  electric  fields  of  the  ions, 
(/)  depolymerisation  of  associated  solvents,  (g)  electrostriction, 
and  (h)  depolymerisation  of  the  solute.  J.  F.  S. 

Significance  of  Surface  Tension  Phenomena  for  the  Dairy 
Practice.  Otto  Rahn  (Kolloid  Z.,  1922,  30,  341 — -346). — The 
author  has  studied  the  formation  of  the  foam  which  accompanies 
the  pouring  of  skim  milk  from  the  cream  separator.  It  is  shown 
that  foaming  is  due  to  a  reduction  of  the  surface  tension  caused 
by  the  accumulation  in  the  surface  of  an  albuminous  substance 
which  passes  into  the  walls  of  the  foam.  These  walls  are  shown 
to  contain  a  solid  substance,  and  the  drying  of  such  material  is 
shown  to  be  similar  to  the  drying  of  many  albuminous  substances 
inasmuch  as  it  is  irreversible.  It  is  probable  that  this  solid 
albuminoid  is  the  main  constituent  of  the  skin  which  forms  on  the 
surface  of  milk  which  has  been  heated  at  60°  or  above.  On  the 
basis  of  the  foregoing,  the  formation  of  whipped  cream  is  explained 
as  follows  :  on  whipping  cream  a  network  of  foam  is  produced, 
which  is  stiffened  by  the  solidified  fat  so  that  it  does  not  fall  like 
the  foam  but  retains  its  form.  A  microscopic  examination  of 
whipped  cream  shows  that  it  consists  of  a  solid  structure  of  albumin 
penetrated  by  layers  of  solid  fat  which  lias  the  same  form  as  the 
foam.  On  warming  whipjied  cream  above  the  melting  point  of 
the  fat,  the  structure  collapses,  but  remains  somewhat  frothy 
because  the  albumin  cannot  melt.  Butter  formation  is  explained 
as  follows  :  The  cream  contains  much  of  the  foam  producing 
albumin ;  this  surrounds  the  particles  of  fat.  On  churning,  a  large 
volume  of  air  is  entrapped  by  the  cream,  so  that  the  surface  is  very 
much  enlarged.  The  albumin  passes  into  the  walls  of  the  foam 
and  takes  the  fat  with  it,  so  that  a  foam  rich  in  fat  stands  above  a 
liquid  poor  in  fat  (buttermilk).  The  fat  particles  lie  very  close 
together  in  the  foam  walls  and  are  compressed  by  the  surface 
pressure  to  form  conglomerates  of  fat  particles.  This  causes  the 
albumin  in  the  walls  to  solidify  and  further  churning  breaks  up 
the  foam  and  mixes  the  fat  conglomerates  with  the  solid  albumin 
to  form  lumps  of  butter.  It  is  shown  that  butter  may  be  formed  at 
34°,  but  not  at  39°.  J.  F.  S. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  479 


Theory  of  Adsorption  Processes.  M.  Polanyi  (Z.  Elektro- 
chem .,  1922,  28,  110 — 111). — A  criticism  of  Eucken’s  paper  (this 
vol.,  ii,  262)  on  the  theory  of  adsorption  processes.  J.  F.  S. 

The  Adsorption  Problem.  Sorption  of  Vapours  by  Char¬ 
coal.  Bror  Gustavek  (Koll.  Chem.  Beihefte ,  1922,  15,  185 — * 
338). — The  sorption  isotherms  for  water, .  alcohol,  and  acetic  acid 
vapours  have  been  determined  at  20°,  25°,  30°,  and  35°  with  animal 
charcoal  as  adsorbent.  These  show  that  sorption  is  not  a  single 
process.  The  isotherms,  which  over  the  first  portion  are  straight 
lines  (water)  or  concave  to  the  pressure  axis  (alcohol  and  acetic 
acid),  show  a  well-defined  inflexion  at  the  point  0.  At  this  point 
the  curve  rises  steeply  and  becomes  convex  to  the  pressure  axis 
(water),  or  turns,  and  forms  a  wedge-shaped  peak  pointed  outwards 
with  respect  to  the  pressure  axis  (alcohol  and  acetic  acid).  In  the 
experiments,  the  vapours  wrere  added  to  the  charcoal  in  small 
portions  and  the  sorption  equilibria  were  reached  in  all  cases  from 
both  sides.  The  first  part  of  the  curves  before  the  point  0  is 
reached  represents  a  reversible  process,  since  the  points  obtained 
by  both  methods  lie  on  the  same  curve,  whilst  the  equilibria  points 
above  the  point  0  lie  on  parallel  curves.  Equilibrium  is  set  up 
much  more  rapidly  from  below  than  from  above.  The  experi¬ 
mental  results  are  explained  in  much  the  same  wTay  as  the  sorption 
by  gels.  The  sorption  occurs  first  through  adsorption  and  then 
from  the  point  0  mainly  through  condensation  of  liquid  in  the 
pores  of  the  charcoal.  The  hysteresis  observed  is  explained  by 
the  varying  curvature  of  the  meniscus  during  sorption  and  desorp¬ 
tion.  This  depends  on  the  fact  that  during  sorption  the  walls  of 
the  charcoal  pores  are  only  slowly  wetted,  which  in  its  turn  is 
probably  due  to  the  presence  of  air.  When  the  equilibrium  is 
established  from  the  under  side,  desorption,  a  rapid  evaporation 
of  the  vapour  from  the  charcoal,  occurs,  whereby  the  meniscus 
in  the  capillaries  take  on  a  greater  curvature  than  previously  and 
the  equilibrium  is  rapidly  stable.  Sorption  takes  place  slowly, 
because  the  radius  of  curvature  of  the  meniscus  decreases  unin¬ 
terruptedly  while  the  walls  are  moist.  Thereby  a  fresh  condensation 
of  vapour  takes  place  and  the  establishment  of  equilibrium  is 
delayed.  The  taking  up  of  each  portion  of  vapour  added  occurs 
at  first  by  means  of  adsorption,  and  the  adsorption  equilibrium  is 
established  in  about  thirty  seconds.  Only  in  the  case  of  charcoal 
which  had  been  exhausted  immediately  before  the  experiment 
could  the  adsorption  equilibrium  be  recognised.  For  this  process 
the  formula  Jc^l/tp^  .  [logp/(p— pj  —  log  2>0/(p0— *>„)]  is  repre¬ 
sentative.  The  structure  of  charcoal  has  been  discussed,  and  the 
radii  of  the  capillaries  have  been  calculated  by  means  of  the  Trouton 
and  Andersson  formula.  The  taking  up  of  alcohol  and  acetic 
acid  vapour  at  20°  occurs  in  such  a  way  that  only  capillaries  of  the 
same  diameter  are  active.  Approximately  75%  of  the  total 
quantity  is  taken  up  at  very  low  pressures,  that  is  by  capillaries 
of  very  small  radius  of  the  order  r<6*2xl0-8  cm.,  which  indicates 
that  charcoal  is  possessed  of  an  exceedingly  fine  structure.  The 
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course  of  the  taking  up  of  water  differs  from  that  of  the  two  other 
liquids  inasmuch  as  the  calculated  radii  are  partly  much  greater 
and  that  the  maximum  volume  is  smaller.  These  two  circumstances 
are  explained  by  the  smaller  power  of  water  to  wet  the  charcoal  and 
by  the  slow  penetration  of  liquid  into  the  pores  of  the  charcoal. 
The  surface  of  the  charcoal  has  been  approximated  from  the 
experimentally  determined  volume  of  the  empty  space  of  the 
charcoal  and  the  calculated  radii  of  the  capillaries  in  which  condens¬ 
ation  occurs.  The  free  surface  of  the  capillaries  of  radius  r  >  6  X  10~8 
cm.  is  about  600  sq.  metres  per  gram  of  charcoal  and  the  total 
area  of  all  capillary  walls  >3000  sq.  metres.  Trouton’s  sorption 
rule  is  shown  to  be  incorrect  and  in  its  place  it  is  shown  that  the 
volume  taken  up,  and  not  the  mass,  of  a  given  liquid  is  independent 
of  the  temperature  and  only  a  function  of  the  pressure. 

J.  F.  S. 

More  General  Theory  of  the  Adsorption  of  Solutions. 

Wolfgang  Ostwald  and  Ramon  de  Izaguirre  ( Kolloid  Z 1922, 
30,  279 — 306). — A  theoretical  paper  in  which  a  large  number  of 
types  of  adsorption  curves  and  formulae  have  been  collected  and 
criticised.  The  view  is  expressed  that  every  adsorption  is  at  first 
a  process  of  “  unmixing, 5 ’  whereby  a  most  concentrated  solution, 
the  absorbed  solution,  forms  on  the  surface  of  the  adsorbent  whilst 
the  equilibrium  solution  remains  behind.  Solutions  of  substances 
are  adsorbed  and  not  the  “  dry  ”  dissolved  substances.  In 
opposition  to  the  previously  held  views,  the  author  postulates  that 
the  adsorption  of  the  solvent,  along  with  the  dissolved  substance, 
is  an  integral  and  equally  important  process  in  every  adsorption 
from  solutions.  The  assumption  is  made  that  the  adsorption  of 
the  dissolved  substances,  without  reference  to  the  simultaneously 
adsorbed  solvent,  increases  asymptotically  up  to  the  highest  con¬ 
centration  in  accordance  with  Boedecker’s  logarithmic  formula. 
It  is  shown  that  this  formula  is  not  in  keeping  with  the  difference 
in  concentration  before  and  after  adsorption,  except  in  the  case 
of  very  dilute  solutions.  Since  the  actual  amount  of  adsorbed 
substance  continuously  increases,  the  difference  in  concentration 
(c0 — c)  must  show  a  maximum  and  at  the  highest  concentrations 
approach  the  zero  value.  It  is  shown  that  the  whole  of  the  adsorp¬ 
tion  curves  may  be  constructed  on  the  basis  of  the  three  assump¬ 
tions  made  above  and  the  simultaneous  adsorption  of  the  solvent. 
A  number  of  formulae  are  developed  which  give  a  quantitative 
relationship  between  adsorption  and  concentration  on  the  basis 
of  the  above  assumptions.  The  most  important  of  these  are  : 
(1)  N  /m(c0—c)~kcn(  100 — c)  for  the  case  where  the  adsorption 
of  the  solvent  may  be  neglected;  (2)  N  fm(c0— c)~ fcn(100— c)  — 
Z(100 — c)a  .  c  for  cases  where  the  solvent  is  adsorbed  directly  by  the 
adsorbent;  (3)  N /m(c0—c)— &cn[100— c( 1+5(100— c)0)]  for  cases  in 
which  the  solvent  of  the  adsorbed  solution  is  brought  into  the 
surface  layer  by  the  solvation  of  the  dissolved  substance;  (4) 
N lm(c0 — c)=&c7i[100— c(l  +5(100— c)P)]— £(100— c)a  .  c  for  cases  in 
which  the  adsorption  of  the  solvent  takes  place  by  both  methods 
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provided  for  in  equations  2  and  3.  In  these  equations  N  is  the 
weight  of  solution  in  grams  at  the  commencement,  m  the  weight 
of  adsorbent,  c0  the  initial  percentage  composition  of  the  solution, 
c  the  equilibrium  percentage  concentration  of  the  solution,  k,  l ,  s , 
nt  a,  p  are  constants.  A  graphic  method  for  evaluation  of  the 
constants  is  described.  The  second  equation  has  been  tested  by 
means  of  the  measurements  of  Schmidt- Walter  for  the  adsorption 
of  acetic  acid  and  water  by  charcoal  (A.,  1914,  ii,  542)  and  Gustaf¬ 
son’s  measurements  of  the  adsorption  of  phenol  and  alcohol  by 
charcoal  (A.,  1915,  ii,  824)  and  a  remarkably  good  agreement 
between  the  calculated  and  experimental  values  found. 

J.  F.  S. 

Relationship  of  Dolezalek’s  Theory  of  Solutions  to  that  of 
Planck.  H.  Cassel  ( Z .  physikal .  Chem .,  1922,  101,  235 — 237). — ■ 
In  earlier  papers,  Wagner  (A.,  1920,  ii,  596)  has  shown  that 
Dolezalek’s  theory  of  solutions  is  a  special  case  of  Planck’s  theory 
of  concentrated  liquid  mixtures,  which  is  of  no  special  importance. 
The  present  author  shows  mathematically  that  Wagner’s  con¬ 
clusions  are  based  on  an  error.  J.  F.  S. 

Solubility.  IV.  Principle  of  the  Specific  Interaction  of 
Ions.  J.  N.  Bronsted  (J.  Amer.  Chem ,  Soc.,  1922,  44,  877 — 
898;  cf.  A.,  1920,  ii,  536;  this  vol.,  ii,  199). — It  is  shown  that  the 
activity  coefficient  of  an  ion  may  be  determined  by  two  factors, 
one  of  which  is  due  to  the  salting- out  effect  of  the  salt  solution 
serving  as  solvent  and  the  other  to  electrical  interaction  between 
this  ion  and  the  ions  of  the  solvent.  Ions  are  uniformly  influenced 
by  ions  of  their  own  sign ;  their  activity  coefficients  depend,  there¬ 
fore,  only  on  the  action  of  ions  of  the  opposite  sign  and  the  salting- 
out  effect  of  the  solvent.  The  salting- out  effect  of  a  salt  solution 
can  be  represented  as  a  product  of  the  salting- out  effects  of  the 
separate  ions.  A  number  of  relationships  are  derived  for  the 
solubility  of  salts  at  constant  concentration  of  solvent  solution 
and  methods  for  determining  the  ratios  of  salting-out  coefficients, 
coefficients  of  interaction,  and  activity  coefficients.  Thermo¬ 
dynamic  relationships  between  activity  coefficients  and  osmotic 
coefficients  in  solutions  of  constant  total  concentration  and  a 
relationship  between  solubility  and  freezing  point  are  derived. 
The  above  theoretical  conclusions  and  relationships  are  experi¬ 
mentally  verified  by  solubility  determinations  in  solutions  of  highly 
complex  salts.  A  method  of  determining  liquid  junction  potentials, 
on  the  basis  of  the  present  considerations,  is  put  forward.  In  the 
case  OTilfELNOglOTiUNaNOg,  a  small  concentration  of  silver  nitrate 
is  added  and  the  E.M.F.  of  the  cell  Ag|KN03(0TTf)AgN03(0-00O4')|| 
AgN03(0-001Af)NaN03(OTif)JAg  measured.  The  E.M.F .  is  given 
by  7T  i  —RTloge  jAg(NaN03)//Ag(HN02)+7rd,  where  7rdis  the  junction 
potential  and  /  is  the  activity  coefficient  of  the  Ag  in  the  solution 
named.  Also  ir^RT  log*  r^a/EO+Trd  where  r(Na/x)  is  the  ratio  of 
the  salting-out  coefficients  of  the  sodium  and  potassium  ions. 
This  ratio  can  be  determined  from  solubility  measurements  and 
consequently  ird  may  be  calculated.  J.  F.  S. 
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Hydration  of  Electrolytes.  S.  Aschkenasi  (Z.  Elektrochem., 
1922,  28,  106 — 110). — A  theoretical  paper  in  which  the  deviations 
of  osmotic  quantities  of  moderately  and  very  dilute  solutions  have 
been  collected  together  with  the  inflexion  points  of  the  experi¬ 
mental  series.  The  Born-Fajans’s  polarisation-hydration  hypo¬ 
thesis  is  discussed,  and  it  is  shown  that  the  forces  assumed  in  this 
hypothesis  would  produce  a  greater  effect  on  the  vapour  pressure 
than  is  observed  experimentally.  In  Fajans’s  method  of  calculating 
the  heat  of  hydration,  the  influence  of  the  dielectric  constant  on  the 
work  of  dissociation  is  not  taken  into  account.  The  author  presents 
a  chemical  mechanism  for  hydration  in  salt  solutions  on  the  assump¬ 
tion  that  the  associated  liquid  molecules  of  water  are  modified  in 
the  process.  On  the  basis  of  this  view,  the  author  attempts  to 
overcome  the  objections  which  have  been  offered  to  a  step-wise 
hydration.  J.  F.  S. 

Calculation  of  the  Osmotic  and  Activity  Functions  in 
Solutions  of  Uni-univalent  Salts.  J.  N.  Bronsted  (J.  Amer . 
Chem.  Soc.,  1922,  44,  938 — 948). ^-A  theoretical  paper  in  which 
from  the  point  of  view  that  the  individualities  of  salt  solutions 
have  an  origin  similar  to  that  of  the  individual  salting  out  effect 
in  the  case  of  non-electrolytes,  equations  are  deduced  to  govern 
the  osmotic  and  activity  functions  of  uni-univalent  salts  in  pure 
and  mixed  solutions.  These  equations  have  been  tested  by  means 
of  the  most  accurate  experimental  results,  which  include  measure¬ 
ments  of  depression  of  the  freezing  point,  solubility,  and  electro¬ 
motive  force.  Ratios  of  activity  coefficients  have  been  calculated 
on  the  basis  of  these  equations  in  conjunction  with  the  principle 
of  the  specific  interaction  of  ions.  J.  F.  S. 

The  Mutual  Solubility  of  Liquids  at  High  Pressures.  Jean 
Timmermans  (Arch.  Neerland ,  1922,  [iii],  6,  147 — 151). — This  work 
completes  the  previous  researches  of  Kohnstamm  and  Timmermans 
(A.,  1913,  ii,  481).  The  apparatus  employed  is  described  in  the 
previous  communication. 

A.  — System  water-<sec.- butyl  alcohol.  The  curve  obtained  for 
this  system  under  high  pressures  is  analogous  to  that  of  methyl 
ethyl  ketone.  With  increasing  pressure,  the  lower  critical  solution 
temperature  (normally  below  the  freezing  point,  — 8*45°)  is  raised 
and  the  higher  critical  temperature,  113*8°,  is  lowered.  Under  a 
pressure  of  830  kilos,  they  meet  at  about  65°,  so  that  at  these  high 
pressures  the  liquids  are  miscible  in  all  proportions.  The  values  of 
dt/dp  for  both  critical  values  are  given.  As  demanded  by  theory, 
dt\dp  for  the  freezing  point  of  water  was  found  to  be  less  than  for 
alcoholic  solutions.  The  alcohol  employed  had  a  boiling  point 
99*50°  ±001.  d4°— 0*82263  ±0*00002. 

B.  — System  water-^obutyric  acid  (b.  p.  154*35°,  f.  p.  —47*0°, 
^=0*96819).  The  three-phase  system  crystallises  at  —3*0°  at 
ordinary  pressures.  The  critical  solution  temperature  decreases 
more  rapidly  than  the  temperature  of  crystallisation  as  the  pressure 
is  increased  so  that  the  three-phase  region  soon  disappears  below  the 
curve  of  solidification.  By  extrapolation,  this  was  found  to  occur 
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at  — 8*2°  under  a  pressure  of  625  kilos,  dtjdp  was  found  to  have 
a  fairly  constant  value  of  0*054. 

C.  — System  water-phenol,  dtjdp  was  found  to  be  very  small, 
but  increases  with  the  pressure  0*0036  to  0*0055. 

D.  — System  q/cZohexane-methyl  alcohol,  dtjdp  has  a  fairly  large 
value,  but  decreases  with  increasing  pressure  0*0314  to  0*0191. 

W.  T. 

A  New  Method  of  using  X-Rays  in  Crystal  Analysis. 

George  L.  Clark  and  William  Duane  (Proc.  Nat.  Acad.  Sci., 
1922,  8,  90 — 96). — Certain  alterations  in  the  procedure  of  X-ray 
analysis  is  described.  X-Rays  belonging  to  the  continuous 
spectrum  are  used  instead  of  the  line  spectrum  usually 
employed.  For  this  purpose,  the  ordinary  X-ray  tube  with 
a  tungsten  target  is  very  convenient.  The  method  has  the 
advantage  of  flexibility,  for  short  penetrating  X-rays  may  be 
utilised,  and  with  these  it  is  possible  to  investigate  crystals  of 
high  absorbing  power.  The  method  is  suitable  for  both  powders 
and  large  crystals.  The  values  obtained  for  the  distances  between 
the  planes  of  atoms  are  independent  of  the  constants  of  any  other 
crystal.  The  new  methods  of  measurement  are  applied  to  the 
crystal  structure  of  potassium  iodide.  One  of  the  “  peaks 
obtained  corresponds  with  the  characteristic  line  spectrum  of  iodine. 

W.  E.  G. 

Isomorphism  and  Ionic  Structure.  Hans  Georg  Grimm 
(Z.  Elektrochem .,  1922,  28,  75 — 81). — A  theoretical  paper  in  which 
author  discusses  the  connexion  between  ionic  structure  and  iso¬ 
morphism.  It  is  shown  that  ions  built  on  the  argon  type  differ 
considerably  in  size  from  those  built  on  the  neon  type,  whilst 
those  of  the  krypton  type  are  only  little  larger  than  those  of  the 
argon  structure,  and  those  built  on  the  xenon  type  differ  from 
those  of  the  krypton  type  by  intermediate  amounts.  Thus  the 
expression  rA — rNe  >  rx — rKr  >  rKr — rA  represents  the  differences 
of  the  ionic  radii.  The  characteristic  gradation,  of  the  lattice 
distances  of  similarly  constructed  compounds,  in  which  the  variable 
ions  have  the  same  number  of  exterior  electrons,  is  conditioned  by 
the  gradation  of  the  atomic  radii.  This  is  shown  by  the  fact  that 
the  lattice  distances  of  binary  compounds  is  approximately  given 
by  the  linear  equation  r=aa-\-$1c,  in  which  a  and  lc  are  the  radii 
of  the  anion  and  kation  respectively  and  a  and  /3  numerical  con¬ 
stants.  The  relationship  between  isomorphism  and  ionic  structure 
is  shown  by  means  of  a  table.  It  is  shown  that  miscibility  between 
ions  with  the  neon  and  helium  structure  is  unknown,  although 
aluminium  hydroxide  and  boric  acid  show  a  slight  tendency.  In 
the  case  of  ions  of  the  neon  and  argon  structure,  no  crystallo- 
chemical  relationship  exists  between  Ov  and  S",  but  F',C T,  Na* 
and  K’  exhibit  miscibility  in  the  case  of  large  molecules  and  at 
high  temperature,  that  is,  under  conditions  where  the  influence 
of  the  difference  in  the  radii  is  overcome.  Complete  miscibility  is 
found  between  the  ions  of  the  argon  and  krypton  type  on  account 
of  the  small  difference  between  the  atomic  radii.  Ions  of  the 
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krypton  and  xenon  configuration  also  show  close  crystallo -chemical 
relationships,  but  the  somewhat  greater  difference  between  the 
radii  is  expressed  in  the  limited  miscibility  of  potassium  bromide 
and  iodide.  The  ions  of  the  argon  and  xenon  structures  form  the 
end  members  of  the  well-known  isomorphous  series,  but  here  also 
the  difference  in  the  ionic  radii  is  shown  in  the  existence  of  a  large 
gap  in  the  mixture  series  of  potassium  chloride  and  iodide.  In 
general,  the  isomorphic  relationships  are  determined  by  the  char¬ 
acteristic  gradation  of  the  ionic  radii  in  the  case  of  similarly 
constituted  ions.  J,  F.  S. 

Fundamental  Principles  of  Colloidal  Chemistry.  I. 
Electrical  Charge  of  the  Particles  and  New  Conceptions  of 
Micellae.  Richard  Zsigmondy  (Z.  physikal.  Chem .,  1922,  101, 
292 — 322;  cf.  this  vol.,  ii,  129). — A  theoretical  paper  in  which  it 
is  shown  that  the  conception  expressed  by  the  term  micella  has 
been  entirely  adopted  in  the  various  branches  of  colloidal  chemistry. 
After  considering  a  number  of  widely  differing  colloidal  systems  it 
is  shown  that  the  term  micella  has  been  applied  to  a  series  of  different 
structures,  which  the  author  proceeds  to  characterise  more  exactly. 
Whilst  the  micellae  of  Nageli  are  crystalline  individual  particles, 
the  term  is  employed  by  others  for  particles  of  very  different  con¬ 
stitution.  It  is  pointed  out  that  in  most  modern  colloidal  research 
the  electrical  charge  has  become  the  important  factor,  whilst  the 
study  of  the  particles  themselves  has  been  neglected.  It  is  known 
that  colloidal  particles  can  be  either  crystalline  primary  particles 
(colloidal  gold,  vanadium  pentoxide),  secondary  particles  partly 
filled  with  liquid  (stannic  acid,  purple  of  Cassius),  or  aggregates  of 
molecules  and  ions  of  little  stability  combined  with  condensation 
nuclei  (soap  solutions).  Both  the  primary  particles  and  the 
secondary  particles,  depending  on  the  electric  charge  can  exhibit 
a  considerable  stability,  and  then  they  behave  as  multivalent  ions 
of  substances  of  very  large  molecular  weight.  J.  F.  S. 

Energy  Principle  of  the  Coagulation  of  Colloids,  particularly 
of  the  Thermo-kinetic  Mechanism.  Robert  Fricxe  (Z. 
physikal .  Chem.,  1922,  101,  185 — 192). — A  theoretical  paper  in 
which  the  heat  change  of  some  ideal  coagulation  processes  of 
hydrosols  and  gas-dispersoids  has  been  calculated  on  the  basis  of  the 
thermo -kinetic  shadow  theory  (A.,  1920,  ii,  740;  1921,  ii,  387).  The 
small  heat  changes  obtained  were  compared  with  those  calculated 
from  the  osmotic  work  and  the  work  of  lattice  separation.  All 
values  are  found  to  be  of  small  dimensions.  A  short  discussion  of 
the  different  interdependent  heat  effects  accompanying  coagulation 
is  entered  on,  and  it  is  shown  that  the  electrostatic  discharge  work 
must  furnish  a  large  portion  of  the  heat  of  coagulation.  The 
coagulation  of  discharged  colloids  in  the  case  of  hydrosols  is  mainly 
brought  about  by  intermolecular  forces  (lattice  forces)  in  the  sense 
applied  by  Zsigmondy,  and  to  a  lesser  degree  by  thermokinetic 
shadow  action.  In  the  case  of  gas-disperse  systems  the  latter 
cause  assumes  an  importance  which  may  not  be  neglected  in  con¬ 
sidering  the  actual  precipitation.  J.  F.  S. 
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Physico-chemical  Investigation  of  Colloidal  Sulphur.  G. 

Rossi  (Kolloid  Z .,  1922,  30,  228—230). — In  a  previous  com¬ 
munication  (A.,  1912,  ii,  1037)  it  was  shown  that  the  electrical 
conductivity  of  a  solution  of  colloidal  sulphur  containing  sulphuric 
acid  and  sodium  sulphate  is  lower  than  that  of  a  similar  solution 
containing  no  colloidal  sulphur.  It  is  now  shown  that  the  freezing 
point  of  a  solution  of  the  same  kind  as  the  above  is  lower  after  the 
colloidal  sulphur  has  been  removed  than  wdien  the  colloid  is  present. 
Further,  if  a  colloidal  sulphur  solution  containing  sulphuric  acid 
and  sodium  sulphate  is  dialysed  to  remove  the  electrolytes  and 
the  same  amount  of  electrolytes  added  to  the  dialysed  solution,  then 
the  electrical  conductivity  has  the  same  higher  value  of  the  solution 
from  which  the  colloid  has  been  removed.  It  is  thus  shown  that 
the  action  of  the  colloidal  sulphur  extends  to  sulphuric  acid  and 
sodium  sulphate  even  wThen  these  are  present  in  quantities  larger 
than  those  required  to  stabilise  the  sol,  provided  that  the  excess 
of  these  substances  was  present  when  the  colloid  was  formed. 
Further  quantities  of  these  substances  added  after  the  formation 
of  the  colloid  are  not  affected  by  the  colloid.  It  is  therefore  assumed 
that  crystalloids,  in  the  form  of  sulphuric  acid  and  sodium  sulphate, 
undergo  a  change  in  their  physical  nature  in  the  presence  of  colloids, 
which  is  shown  by  a  reduction  in  the  electrical  conductivity  and 
the  osomotic  pressure.  J.  F.  S. 

Cell  for  the  Observation  of  Colloidal  Solutions  for  Use 
with  Substage  Ultra-Condensers.  Fred  Fairbrother  (J. 
Amer.  Chem.  Soc .,  1922,  44,  1071 — 1072). — A  cell  is  described  for 
use  in  quantitative  work  on  colloids  with  substage  ultra-con¬ 
densers.  The  apparatus  eliminates  the  necessity  of  readjusting  the 
optical  arrangement  every  time  a  fresh  portion  of  the  colloidal 
solution  has  to  be  examined,  as  is  the  case  with  Burton’s  method 
of  using  a  hemacytometer  slide  (“  Physical  Properties  of  Colloidal 
Solutions,”  1921,  p.  124).  The  apparatus  consists  principally  of 
a  circular  brass  block  which  has  a  circular  hole  in  the  centre  and 
is  bored  at  two  diametrically  opposite  points  to  receive  two  copper 
tubes  2  mm.  diameter.  The  holes  are  made  so  that  they  pass  from 
the  edge  of  the  brass  ring  to  the  base.  The  bottom  of  the  block, 
which  is  ground  perfectly  flat,  is  carefully  cemented  to  a  cover- 
glass  and  two  holes  are  bored  through  the  latter  to  meet  the  two 
holes  in  the  base.  The  arrangement  has  the  advantage  of  a 
reinforced  cover-glass,  and  as  both  surfaces  of  cover-glass  and 
slide  are  flat  it  is  not  necessary  to  cement  the  two  together.  The 
apparatus  is  held  in  position  on  the  slide  while  being  fixed  in 
position  by  plasticine.  To  the  copper  tubes  are  fixed  a  delivery 
funnel  and  clip  and  an  exit  tube.  J.  F.  S. 

Protective  Colloids.  XII.  Gelatin  as  a  Protective  Colloid. 
I.  Colloidal  Silver.  A.  Gutbier,  J.  Huber,  and  A.  Zweigle 
( Kolloid  Z .,  1922,  30,  306—313;  cf.  A.,  1921,  ii,  312).— The  effect 
of  chloroform,  toluene,  acetone-chloroform,  and  ethyl  acetate  in 
small  quantities  on  solutions  of  gelatin  has  been  investigated  and 
it  is  shown  that  all  four  substances  act  as  excellent  preservatives 
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for  gelatin  solutions.  In  the  case  of  chloroform  (10  c.c.  per  litre  of 
solution),  the  solutions  are  stable,  and  only  after  weeks  does  a 
small  quantity  of  a  white  precipitate  separate;  with  toluene,  a 
slight  turbidity  appears  in  a  5%  gelatin  solution  after  two  weeks, 
but  with  more  dilute  solutions  no  turbidity  is  observed.  The 
addition  of  1  %  acetone-chloroform  increases  the  stability  of  gelatin 
solutions,  whilst  with  0*5%  of  ethyl  acetate  a  turbidity  appears  in 
two  days ;  this  turbidity  speedily  redissolves  and  the  solution  then 
remains  unchanged  for  forty-two  days.  The  efficiency  of  gelatin 
as  a  protective  colloid  for  colloidal  silver  has  been  investigated,  and 
it  is  shown  that  colloidal  silver  obtained  by  reduction  with  hydrazine 
may  be  protected  with  a  small  concentration  of  gelatin  and  the 
stability  increased,  but  an  excess  of  gelatin  exerts  a  disturbing 
influence  on  the  stability.  The  most  stable  and  at  the  same  time 
the  most  concentrated  silver  sol  is  prepared  by  reducing  10  parts 
of  0*lA-silver  nitrate  in  30  parts  of  0*42%  gelatin  with  hydrazine 
and  immediately  dialysing  for  six  hours.  This  sol  is  reddish- 
brown  by  transmitted  light  and  olive  by  reflected  light ;  after 
dialysing  for  ten  days  a  preparation  was  obtained  which  contained 
40*45%  of  silver  and  was  stable  for  three-quarters  of  a  year.  When 
the  colloidal  silver  was  produced  by  means  of  sodium  hyposulphite, 
sols  were  obtained  which  were  much  less  stable  than  those  reduced 
by  hydrazine.  The  effect  of  electrolytes  on  protected  silver  sols 
was  investigated  and  it  is  shown  that  chlorides  (hydrogen,  sodium, 
magnesium,  and  barium)  effect  a  rapid  precipitation  of  the  colloid ; 
A-sulphuric  acid  produces  a  precipitation  which  is  not  complete 
in  five  days,  sodium  thiosulphate  brings  about  a  slow  sedimentation, 
whilst  sodium  hydroxide  and  sodium  carbonate  in  iV-solutions  are 
without  coagulating  action.  J.  F.  S. 

Dependence  of  the  Base  Equilibrium  in  Permutite  on  the 
Concentration  of  the  Surrounding  Solution,  A.  Gunther- 
Schulze  (Z.  Elektrochem .,  1922,  28,  85 — 89). — The  author  has 
investigated  the  equilibrium  in  solutions  of  two  salts  of  varying 
concentrations  when  shaken  with  permutite  containing  the  same 
kations  as  the  solution,  with  the  object  of  ascertaining  the  con¬ 
centration  of  the  solution  which  is  in  equilibrium  with  the  per¬ 
mutite.  The  experiments  were  carried  out  at  22°  with  50%  silver 
and  50%  ammonium,  33*33%  copper  and  66*67%  ammonium,  and 
4%  lanthanum  and  96%  ammonium  permutites,  and  the  solutions 
contained  the  respective  salts  as  nitrates.  The  results  show  that  in 
a  certain  measure  the  demands  of  the  law  of  mass  action  are  fulfilled, 
but  until  the  ionic  concentration  can  be  definitely  determined  it 
cannot  be  proved  that  the  equilibrium  is  always  set  up  in  keeping 
with  this  law.  J.  F.  S. 

The  System  isoButyl  Alcohol-Water.  A.  Michels  (Arch. 
Neerland,  1922,  [iii],  6, 127 — 146). — The  isobutyl  alcohol  was  specially 
purified,  b.  p.  =  107*47°,  d4  =0*8197.  The  higher  critical  solution 
temperature  was  found  to  be  132*8°  and  the  pressure  332*5  cm. 
of  mercury,  the  critical  concentration  being  37%  alcohol.  Crystal- 
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lisation  of  the  mixture  prevented  the  realisation  of  the  lower  critical 
temperature,  dtjdp  for  the  critical  temperature  was  found  to  be 
less  than  0*01.  The  solubility  of  the  alcohol  in  water  was  found  to 
have  a  minimum  value  at  58°  with  a  composition  corresponding 
with  7%  alcohol.  The  influence  of  impurities  on  the  temperature 
of  separation  into  two  layers  was  very  marked ;  1  %  of  ethyl  alcohol 
lowered  it  by  50°,  other  impurities  raised  the  temperature.  Measure¬ 
ments  were  also  carried  out  of  the  vapour  pressure  of  the  system ; 
these  are  given  in  tables  for  t—x  and  p—x;  the  latter  shows  a 
maximum  but  the  composition  corresponding  with  it  could  not  be 
definitely  fixed ;  it  lies  in  the  three-phase  region.  Further  experi¬ 
ments  are  being  carried  out.  W.  T. 

Influence  of  the  Time  Factor  on  the  Interpenetration  of 
Solids  by  Chemical  Reaction.  H.  Weiss  and  P.  Henry 
(Compt.  rend.,  1922,  174,  1421 — 1423;  cf.  this  vol.,  ii,  207). — The 
time  necessary  for  a  given  increase  in  the  zone  of  interpenetration 
may  be  divided  into  two  parts,  namely,  that  required  for  the 
chemical  reaction  once  the  molecules  of  the  two  metals,  in  this 
case  silver  and  antimony  or  copper  and  antimony,  are  in  contact, 
and  the  time  necessary  for  the  molecules  to  traverse  the  layer 
already  formed.  The  experiments  tend  to  show  that  the  duration 
of  the  chemical  reaction  is  negligible  as  compared  with  the  time 
required  for  the  molecules  to  traverse  the  layer  formed.  The 
experimental  points  at  each  temperature  fall  on  two  distinct  curves 
which  are  closely  connected  with  the  intensity  of  the  blows  of  the 
hammer  used  to  establish  contact  between  the  two  metals. 

W.  G. 

The  Rate  of  Evolution  of  Carbon  Dioxide  from  Solution 
in  Presence  of  Colloids.  Alexander  Findlay  and  Owen 
Rhys  Howell  (T.,  1921,  121,  1046 — 1052). 

The  Influence  of  Solvents  on  the  Velocity  of  Formation  of 
Quaternary  Ammonium  Salts.  James  Alexander  Hawkins 
(T.,  1922,  121,  1170—1176). 

The  Velocity  of  Absorption  of  Carbon  Dioxide  by  Alkaline 
Solutions.  Paul  Riou  (Compt.  rend.,  1922,  174,  1463 — 1466). — 
Velocity  curves  have  been  plotted  for  the  absorption  of  carbon 
dioxide  by  solutions  of  potassium  carbonate  under  different  con¬ 
ditions  of  concentration  and  temperature  and  with  or  without  the 
presence  of  potassium  hydrogen  carbonate  or  potassium  chloride. 
With  potassium  carbonate  alone  the  velocity  of  absorption  at  first 
increases  with  the  concentration  very  rapidly  to  a  maximum  and 
then  slowly  diminishes.  The  presence  of  potassium  hydrogen 
carbonate  causes  a  very  marked  diminution  in  the  velocity  of 
absorption,  but  the  effect  of  potassium  chloride  is  less  marked. 
In  every  case,  rise  in  temperature  is  accompanied  by  an  increase 
in  the  velocity  of  absorption.  Other  factors  being  equal,  the 
velocity  of  absorption  is  practically  proportional  to  the  concen¬ 
tration  of  the  carbon  dioxide  in  the  air  mixture.  W.  G. 
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Acceleration  of  the  Solubility  of  Metals  in  Acids  by 
Reducible  Compounds.  H.  J.  Prins  (. Proc .  K.  AJcad.  Wetensch. 
Amsterdam ,  1922,  23,  1449 — 1454). — The  velocity  of  solution  of  a 
metal  in  an  acid  is  enhanced  by  the  presence  of  a  reducible  substance 
(cf.  A.,  1918,  ii,  13).  Nitrobenzene  and  benzaldehyde  accelerate 
the  rate  of  solution  of  iron,  zinc,  lead,  tin,  copper,  nickel,  aluminium, 
and  silver  in  a  large  number  of  acids.  In  the  presence  of  nitro¬ 
benzene,  the  rate  of  solution  is  increased  up  to  1000  times.  The 
increase  in  the  attack  on  the  metal  is  accompanied  frequently  by 
an  increased  evolution  of  hydrogen.  Benzaldehyde  is  selective  in 
its  action.  Benzophenone  retards  the  rate  of  solution  of  the  metal 
and  the  rate  of  generation  of  hydrogen  from  zinc  and  an  acid. 
Co-action  has  been  realised  in  a  system  of  four  components — a 
metal,  a  salt  of  hydrochloric  acid,  a  feeble  acid  (acetic  acid),  and 
nitrobenzene.  W.  E.  G. 

Landolt 's  Reaction.  Anton  Skrabal  (Z.  Elektrochem ., 
1922,  28,  224 — 244).— The  Landolt  reaction  which  takes  place  in 
solutions  of  sulphurous  acid  and  excess  of  iodic  acid  has  been 
investigated.  This  reaction  takes  place  according  to  the  equations 

(1)  I<V+3S08"=r+3S04",  (2)  I03'+6H’+5r-3I2+3H20, 

(3)  3I2-[-3S03,'+3H20=6I'+6IT-j-3S04.  Of  the  three  partial 
reactions,  1  and  2  take  place  slowly  with  respect  to  3  and  determine 
the  time  of  the  reaction.  Because  the  rapid  reaction  3  follows  the 
slow  reaction  2  the  sum  of  the  equations  of  these  reactions  give 
equation  1  and  consequently  until  the  change  of  colour  occurs 
equation  1  represents  the  total  reaction.  If  reaction  2  is  made 
more  rapid  than  1  by  adding  iodide  to  the  mixture,  then  the  whole 
of  the  sulphite  will  be  oxidised  according  to  2  and  3  and  reaction  2 
alone  will  determine  the  time  of  the  reaction.  According  to  the 
measurements  of  Dushman  (A.,  1921,  ii,  315),  the  expression 
— cZ[I03/]/^=A'2[I03'][I/]2[H*]2  represents  this  reaction.  At  the 
point  of  change,  the  whole  of  the  sulphite  has  been  oxidised,  and 
therefore  the  initial  concentration  of  this  substance  is  a  measure 
of  the  time  required  by  reaction  2  to  occur.  If  all  the  variable 
concentrations  are  chosen  large  with  respect  to  the  sulphite 
concentration,  then  reaction  2  takes  place  with  constant 
velocity  and  the  time  of  the  reaction  must  be  proportional  to 
[S03"]/[I03'] .  [I']2  .  [IT]2.  This  simple  relationship  has  been  experi¬ 
mentally  verified.  In  this  form,  the  Landolt  reaction  is  particularly 
suited  as  a  lecture  experiment  for  demonstration  of  reaction  velocity. 

.  The  time  law  —  d[I03']fdt— A\[I03'] .  [S03"] .  [IT]  is  deduced  for 
both  reactions  1  and  2  individually.  The  constants  K1  and  K2 
have  been  evaluated  and  tested  over  a  wide  range  of  concentration 
and  shown  to  be  in  keeping  with  Dushman ’s  experimental  results 
(loc.  cit.).  In  connexion  with  the  foregoing  experimental  investi¬ 
gation,  chemical  kinetics  are  discussed  generally.  It  is  shown  that 
chemical  reactions  only  follow  a  definite  time  law  over  a  limited 
range  of  concentrations  and  velocities.  They  are  subject  to  a 
change  of  time  law,  so  the  constant  K2  of  the  iodate-iodide  reaction 
becomes  markedly  smaller  with  increasing  velocity,  as  is  shown  by 
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the  present  experiments  and  those  of  Dushman.  The  temperature 
quotients,  Q10=Kt+10\Kt,  holds  only  for  a  definite  total  reaction. 
In  the  case  of  the  total  reactions,  I03,+6H,4-8I/=3I3'+ 
3H20  and  I03,  +  6HS04+8r-=3I3,+6S04"+3H20,  the  value  Q1Q 
is  1*3  for  the  first  and  0*85  for  the  second.  These  two  temperature 
quotients  are  connected  through  the  time  law  of  the  total  reaction 
with  the  heat  change  of  reaction  H*+S04"=HS04'.  Both  total 
reactions  have  their  own  heat  changes,  and  the  relationship  between 
this  and  Q10  rules  the  adiabatic  course  of  the  reaction.  J.  F.  S. 

Kinetics  of  Reactions  in  which  Halogen  Atoms  pass  from 
the  Inner  Sphere  of  Activity  to  the  Outer.  H.  Freundlich 
and  R.  Bartels  (Z.  physikal.  Chem.,  1922,  101,  177—184). — The 
velocity  of  reaction  of  the  following  reactions  has  been  determined 
quantitatively  in  some  eases  and  semi -quantitatively  in  others  at 
0°  and  25°.  (1)  [Cr(NH3)5Br]-+H20=[Cr(NH3)5H20]*‘,+Br' ; 

(2)  [Cr(NH3)5I]“+H20  =  [Cr(NH3)5H20]-+r ; 

(3)  CH2Br-tCH2]3-CH2-NH2=CHa<^JcH2>NH2'+Br' :  and 

(4)  CH2I-[CH2]3-CH2-NH2=CH2<^2;^2>NH2-+r.  The  vel- 

ocity  has  been  compared  with  the  reactions  previously  studied 
(A.,  1914,  ii,  448).  The  whole  of  the  reactions  are  shown  to  con¬ 
form  with  an  equation  of  the  first  order.  The  velocity  constants 
are  dependent  on  the  nature  of  the  halogen  and  also  on  the  nuclear 
atom ;  they  increase  very  strongly,  up  to  100  times,  in  the  order 
Cl  <  Br  <1,  and  in  the  chlorine  series  they  increase  50  times  in  the 
order  CocCrcC.  As  far  as  the  temperature  coefficients  were 
determined,  they  were  found  to  be  large ;  the  constant  A  of  the 
Arrhenius  equation  was  about  10,000.  This  corresponds  with  the 
rule  propounded  by  Halban,  that  apparent  as  well  as  true  uni- 
molecular  reactions  are  characterised  by  their  marked  dependence 
on  temperature.  J.  F.  S. 

Course  of  Simultaneous  Reactions.  Rudolf  Wegscheider 
(Z.  Elektrochem.,  1922,  28,  99 — 100). — In  connexion  with  the 
statement  of  Martin  and  Fuchs  ( ibid .,  1921,  27,  155)  that  in  the 
chlorination  of  methane  the  concentration  of  methane  and  its 
chlorinated  product  are  dependent  on  the  concentration  of  one  of 
these  substances  and  quite  independent  of  the  time  and  the  chlorine 
concentration,  it  is  shown  that  this  is  not  a  special  case,  but  is 
generally  true  for  simultaneous  reactions,  which  with  regard  to 
one  of  the  reacting  substances,  H ,  are  of  the  same  order  (wth). 
If  the  reaction  equation  for  two  such  actions  are  :  A^nH^  Bx 
and  A2-\-7iH  ^  B2  where  A  and  B  are  complex  molecules  which 
do  not  contain  H ,  the  equilibrium  constants  are  K1—[B1\jlA1\[HY'~ 
&i/&'i  and  K2—  [.B^]/[A2][if]n=&2/&'2.  On  subtracting  the  second 
equation  from  the  first,  the  equation  A1-\-B2  ^  A2-\-B1  is  obtained 
which  must  represent  a  possible  equation  of  reaction.  If  the 
equilibrium  constant  of  this  is  K,  then  K~K1jK2~k1 .  k\jk2  .  k\= 
ni2lni2’  where  n12  is  the  relationship  between  the  equilibrium 
constants  of  the  two  reactions  in  the  direction  left  to  right  and 
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n12f  in  the  opposite  direction.  This  shows  that  the  concentrations 
of  all  molecular  types  of  A  and  B  at  equilibrium  are  determined  by 
equations  which  do  not  contain  the  absolute  values  of  the  velocities. 

J.  F.  S. 

Mode  of  Action  of  Platinum  in  Oxygen-Hydrogen  Catalysis 
and  the  Application  of  Titanium  Sulphuric  Acid  for  the 
Control  of  the  Course  of  the  Change.  K.  A.  Hofmann  ( Ber ., 
1922,  55,  [P],  1265—1274;  cf.  A.,  1920,  ii,  240;  this  vol.,  ii,  276).— 
Sensible  quantities  of  hydrogen  peroxide  are  only  produced  in  the 
surrounding  acid  during  the  catalysis  of  dissolved  molecular  oxygen 
and  activated  hydrogen  at  platinum  surfaces  when  the  reducing 
power  of  the  hydrogen-platinum  electrode  is  abnormally  reduced, 
when  the  liquid  surrounding  the  pole  contains  large  amounts  of 
dissolved  oxygen,  and  when  the  pole  is  as  free  as  possible  from 
oxides  of  platinum.  It  is  highly  probable  that  the  hydrogen- 
oxygen  catalysis  proceeds  normally  in  two  stages  (1)  02+2H— H202 
and  (2)  H202+2H=2H20.  The  velocity  of  the  second  action  at 
an  active  platinum  surface  is,  however,  so  great  that  hydrogen 
peroxide  does  not  escape  into  the  surrounding  liquid.  A  specific 
reducing  action  towards  a  third  substance  of  hydrogen  peroxide 
which  is  liberated  at  the  best  only  in  minute  traces  is  not  to  be 
expected  in  any  circumstances.  Further,  the  reduction  potential 
of  hydrogen  peroxide  is  much  less  than  the  potential  of  hydrogen 
activated  at  a  platinum  surface. 

In  preparative  or  other  work  in  which  reductions  are  to  be  effected 
with  activated  hydrogen,  the  author  recommends  the  use  of  the 
acid  titanium  sulphate  solution  for  indicating  the  conditions  favour¬ 
able  to  maximum  reduction  or  for  controlling  the  course  of  the 
change,  since  the  activity  of  the  system  is  readily  shown  by  the 
formation  of  the  characteristic  violet-brown  solutions  of  tervalent 
titanium  sulphate.  In  addition,  it  is  to  be  expected  that  the 
reduced  titanium  will  both  accelerate  and  regulate  the  reducing 
action  since  reduced  titanium  solutions  have  been  successfully 
utilised  on  many  previous  occasions  as  reducing  agents.  H.  W. 

A  Graphical  Study  of  the  Stability  Relations  of  Atom 
Nuclei.  William  D.  Harkins  and  S.  L.  Madorsky  ( Physical 
Rev.,  1922,  19,  135—156;  cf.  A.,  1921,  ii,  445,  582,  690).— The 
following  properties  are  considered  graphically  :  P,  the  number 
of  positive  electrons  in  the  nucleus,  which  is  taken  to  be  numerically 
equal  to  the  atomic  weight;  M,  the  net  positive  charge,  which  is 
equal  to  the  atomic  number ;  N ,  the  number  of  negative  electrons, 
which  is  equal  to  ( P—M );  [(N  /P)  — 0*5],  the  excess  of  the  relative 
negativeness  N /P  over  the  minimum  0-5 ;  n ,  the  isotopic  number, 
which  is  equal  to  (P—2M)  and  also  to  (N—M).  Except  in  the 
case  of  hydrogen  and  of  the  helium  isotope  P== 3,  N jP  is  never 
less  than  0*5,  and  M/P  is  never  greater  than  0*5.  For  85%  of  the 
atoms  composing  the  earth’s  crust,  both  these  ratios  are  0-5  and 
n= 0.  As  the  atomic  number  increases,  the  relative  negativeness 
necessary  to  stability  increases  above  0*5 ;  that  is,  as  a-particles 
are  added,  extra  cementing  electrons  are  required  to  overcome 
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the  increasing  mutual  repulsion  of  the  positive  units  of  the  nucleus. 
An  a-ray  transformation  does  not  change  n,  but  increases  N jP, 
whilst  a  (3 -ray  change  decreases  n  by  two  units  and  also  decreases 
N  jP  ]  thus  in  each  group  of  isotopes,  those  with  larger  values  of 
N /P  exhibit  greater  (3-ray  and  less  a-ray  instability.  Stability 
considerations  require  that  the  number  of  isotopes  is  on  the  whole 
smaller  for  the  lighter  atoms.  Further,  the  number  of  isotopes 
is  larger  for  even  than  for  odd  numbered  elements,  especially 
where  M  is  greater  than  29.  For  most  atoms,  M,  n,  and  P  are 
either  all  even  or  all  odd,  but  N  is  usually  even.  The  curve  for 
the  frequency  of  occurrence  of  atoms  as  a  function  of  n  shows 
periodic  maxima  four  units  apart,  whilst  as  a  function  of  M  or  N 
the  periodic  maxima  are  two  units  apart.  It  thus  becomes  possible 
to  predict  the  existence  of  the  more  abundant  isotopes  of  elements 
of  which  the  mean  atomic  weights  are  accurately  known. 

A.  A.  E. 


Spectra  of  X-Rays  and  the  Theory  of  Atomic  Structure. 

D.  Coster  (Phil.  Mag.,  1922,  [vi],  43,  1070— 1107).— The  X-ray 
spectra  of  the  heavier  elements  are  arranged  in  a  scheme  which 
involves  the  existence  of  one  IT -level,  three  13-levels,  five  M- levels, 
and  seven  X-levels  in  the  electronic  structure  of  the  atom.  These 
levels  are  associated  with  the  presence  of  various  sub-groups  or 
shells  of  electrons  in  the  atom.  The  rules  governing  the  trans¬ 
ference  of  electrons  between  the  various  levels  are  discussed,  and 
further  experimental  work  is  adduced  in  support  of  these  con¬ 
clusions.  New  measurements  are  made  of  the  L-series  of  X-ray 
spectra  of  the  elements  from  rubidium  to  barium.  Fourteen  lines 
are  recorded  and  the  wave-lengths  offer  strong  arguments  in  support 
of  Bohr’s  theory  (this  vol.,  ii,  363).  Diagrams,  based  on  these 
lines,  are  given  of  the  various  transitions  which  have  been  found 
to  occur  between  any  two  levels.  Niton,  xenon,  and  krypton 
are  chosen  as  typical  elements.  The  lines  which  disappear  with 
decreasing  atomic  number  fall  out  at  the  places  in  the  periodic 
table  predicted  by  Bohr.  Certain  faint  lines  in  the  X-series  which 
are  connected  with  the  M- levels  cannot  be  classified.  These  and 
other  single  lines  suggest  the  existence  of  new  levels  associated 
with  only  one  line.  They  are  attributed,  in  part,  to  a  more  com¬ 
plicated  excitation  of  the  atom,  due  to  the  removal  of  two  electrons 
at  the  same  time.  W.  E.  G. 

Structure  of  Atoms  and  Molecules  in  the  Light  of  the 
Dispersion  Theory.  Jarl  A.  Wasastjerna  (Z.  physikal.  Ghent., 
1922,  101,  193 — 217). — A  theoretical  paper  in  which  it  is  shown 
that  the  atomic  volume  is  the  volume  of  a  sphere  constructed 
round  the  middle  point  of  the  nucleus  of  an  atom  and  on  the  surface 
of  which  the  outside  electron  system  is  situated.  At  a  collision 
of  two  atoms  the  minimum  distance  between  the  nuclei  is  equal 
to  the  sum  of  the  radii  of  the  orbits  of  the  outside  electrons  of 
both  atoms.  An  electrolyte  molecule  can  exist  in  two  modifica¬ 
tions,  of  which  the  one  consists  of  uncharged  and  the  other  of 
charged  atoms  or  atomic  groups.  When  a  molecule  is  present  in 
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the  latter  form,  it  may  split  into  ions  if  it  is  present  in  a  medium 
of  sufficiently  high  dielectric  constant.  An  equilibrium  exists 
between  the  two  modifications,  which  lies  strongly  on  the  one 
side  for  weak  electrolytes  and  strongly  on  the  other  side  for  strong 
electrolytes.  Amphoteric  electrolytes  may  exist  in  three  modi¬ 
fications.  Typical  strong  electrolytes  consist  almost  entirely  of 
polarised  molecules.  The  above  makes  possible  the  calculation 
of  the  true  ionic  refractions,  and  thereby  the  Kossel  hypothesis 
of  the  structure  of  the  atom  can  be  confirmed  in  some  of  its 
important  points.  From  the  results  of  the  above-named  calculations 
it  follows  that  the  outside  sheath  of  the  atoms  of  the  alkali  metals 
contains  only  a  single  electron,  which  in  salt  formation  passes 
over  to  the  acid  radicle.  In  the  case  of  the  alkaline-earth  metals, 
the  outside  sheath  has  two  electrons,  which  in  the  same  way  pass 
over  to  the  acid  radicle.  The  next  sheath  of  electrons  of  both 
the  alkali  and  alkaline -earth  atoms  is  identical  with  the  outside 
system  of  the  elements  in  the  preceding  horizontal  row,  which 
in  consequence  of  the  increased  attractive  force  was  nearer  the 
centre  of  the  nucleus.  The  structure  of  the  ions  undergoes  no 
great  change  during  the  formation  of  polarised  molecules,  and  the 
electron  orbit  of  the  ions  can  in  most  respects  be  regarded  as 
unchanged.  The  above  can  be  extended,  in  all  probability,  to 
non-polarised  molecules  and  electro-neutral  atoms,  except  in  cases 
where  double  and  treble  linkings  or  rings  in  the  sense  adopted  by 
Baeyer  are  present.  J.  F.  S. 

Separation  of  Isotopes  by  Thermal  and  Pressure  Diffusion. 

Robert  S.  Mulliken  (J.  Amer.  Chem.  Soc.,  1922, 44,  1033 — 1051). — 
The  theory  of  the  separation  of  isotopes  by  thermal  diffusion  and 
by  centrifuging  is  discussed.  Equations  are  developed  giving  the 
difference  in  atomic  weight  obtainable  in  any  operation,  similar 
to  the  equations  for  diffusion  and  evaporation  processes  obtained 
in  a  previous  paper  (this  vol.,  ii,  295).  For  thermal  diffusion,  the 
difference  in  atomic  weight  between  portions  of  an  isotopic  gas  at 
temperatures  T1  and  T2  respectively  is  A tM=K  xB  log*  T1jT2 
approximately,  the  atomic  weight  being  greater  at  the  colder 
end ;  B  is  the  ordinary  separation  coefficient,  previously  defined, 
and  K  is  an  approximate  constant  for  each  element,  having  a 
value  which  is  probably  about  0*25  and  depending  on  the  behaviour 
of  the  molecule  during  impacts.  The  term  KB  may  be  named 
the  thermal  separation  coefficient.  The  method  of  thermal  diffusion 
is  shown  to  be  much  less  effective  as  a  means  of  separating  isotopes 
than  ordinary  diffusion  or  evaporation.  A  somewhat  more  advan¬ 
tageous  modification  of  the  method  is  described  under  the  name 
evaporative  thermal  diffusion.  For  the  centrifuging  of  a  gas,  the 
difference  in  atomic  weight  between  the  central  and  peripheral 
regions  is  A fM=P(v2—vQ2>))  where  P,  the  centrifugal  separation 
coefficient,  is  a  characteristic  constant  for  each  element  and  v 
and  vQ  are  the  velocities  at  the  peripheral  and  central  regions  of 
the  material  under  treatment.  The  values  of  P  for  several  elements 
have  been  calculated  and  the  following  are  recorded  for  20° : 
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lithium,  1*16  xlO"12;  boron,  1-85  Xl0“12;  neon,  7-38  XlO-12; 
magnesium,  8*97  XlO-12;  chlorine,  14*5 XlO12;  nickel,  18-4 XlO-12; 
zinc,  53  X  10“12 ;  bromine,  20*4  X  10~12,  and  mercury,  47  X  10“12.  For 
ordinary  air,  the  coefficient  would  be  62  X  10“12.  The  value  of  P 
is  unaffected  by  the  state  of  combination  of  the  element,  even  if 
the  compound  contains  other  isotopic  elements.  Thus  the  separ¬ 
ation  is  equally  great  for  all  compounds  of  a  given  element.  This 
is  in  contrast  to  the  situation  with  all  the  other  diffusion  methods, 
for  which  the  degree  of  separation  of  a  given  element  in  one  oper¬ 
ation  is  inversely  proportional  to  the  molecular  weight  of  the 
compound.  Further,  the  value  of  P  for  any  element  is  independent 
of  the  atomic  weight,  wffiilst  the  ordinary  separation  coefficient  B 
is  inversely  proportional  to  the  latter.  Hence,  the  theory  is  on 
this  basis  relatively  increasingly  more  favourable  to  the  centrifugal 
method  as  the  atomic  weight  increases.  P=(Jf2 — M^x^x^RT 
for  a  mixture  of  two  isotopes  and  for  a  mixture  of  several  isotopes 
it  has  the  value  ^a%bxaxb(Ma—Mb)2j2RT.  P,  unlike  P,  is  inversely 
proportional  to  T,  but  depends  on  the  atomic  or  molecular  weight 
intervals  (Ma — Mb)  and  the  molecular  fractions,  x,  in  the  same 
way  as  B.  Although  for  the  heavy  elements  the  theory  predicts, 
for  a  peripheral  velocity  of  106  cm. /sec.,  a  separation  many  times 
that  obtainable  in  a  single  diffusion  or  evaporation,  it  is  shown  that 
compression  and  condensation  of  the  gas  or  vapour  into  the  peri¬ 
pheral  region  make  such  large  separations  impracticable  if  carried 
out  in  the  ordinary  way.  The  pressure  ratio  between  the  two 
regions  is  given  by  loge  p/p0~ M /2RT  .  P,  and  so  increases  with 
atomic  and  molecular  weight.  A  special  method,  named  evapor¬ 
ative  centrifuging,  is  proposed  whereby  gas  condensed  in  the 
periphery  of  the  centrifuge  at  high  speed  would  be  allowed  to 
evaporate  very  slowly,  the  light  fraction  being  drawn  off  very 
gradually  at  lower  pressure  from  the  centre  of  the  apparatus. 
The  process  would  be  in  effect  precisely  analogous  to  an  evaporation 
in  which  the  separation  coefficient  was  increased  from  B  to  Pv 2. 
This  method,  applicable  at  the  ordinary  temperature  to  hydrogen 
chloride,  bromide,  selenide,  telluride,  and  silicide,  might  be  expected, 
with  peripheral  velocities  up  to  105,  to  yield  a  separation  ten  or 
fifteen  times  as  great  in  a  single  operation  as  would  ordinary 
diffusion  or  evaporation.  The  method  may  be  the  most  rapid 
method  of  separating  the  isotopes  of  some  of  the  elements  of 
medium  atomic  weight,  but  for  the  lighter  or  heavier  elements 
the  method  is  less  promising.  The  theory  of  the  separation  of 
isotopes  by  centrifuging  liquids  is  discussed,  and  it  is  shown  that 
the  degree  of  separation  for  a  given  apparatus  is  identical  for 
liquids,  gases,  and  intermediate  states  of  matter.  An  attempt  has 
been  made  to  test  the  theory  in  the  case  of  mercury,  but  negative 
results  were  obtained  which  are  attributable  to  a  slight  vibration 
of  the  centrifuge.  This  effect  is  likely  to  prove  a  limiting  factor 
in  any  attempt  to  use  the  method  of  liquid  centrifuging.  A  state¬ 
ment  made  in  a  previous  paper  in  connexion  with  the  diffusion 
of  an  isotopic  gas  through  a  thin  layer  of  another  gas  enclosed  in 
the  pores  of  a  membrane  ( loc .  cit.)  is  corrected.  This  method 
vol.  cxxii.  ii.  18 
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is  no\v  found  to  bo  always  loss  favourable  than  molecular  diffusion, 
instead  of  more  favourable  as  previously  stated.  This  is  due  to 
the  effect  of  the  increased  mean  free  path  of  the  heavier  molecules 
which  results  from  persistence  of  velocity.  This  factor  was  expressly 
neglected  previously.  Further,  it  is  shown  that  mass  motion, 
either  positive  or  negative,  should  have  practically  no  effect  on 
the  rate  of  separation,  except  indirectly  as  it  may  affect  back 
pressure.  J.  F.  8. 

The  Ilydrogen  Molecule.  III.  Albert  C.  Creiiore  (Phil. 
Mag.,  1922,  [vij,  43,  1025 — 1038;  cf.  A.,  1921,  ii,  632;  this  vol., 
ii,  438). — -A  theoretical  investigation  into  the  stability  of  the  author’s 
model  of  the  hydrogen  molecule.  On  this  view,  the  forces  between 
the  electrons  and  nuclei  cause  slight  deformations  of  the  shape  of 
the  electrons.  Two  of  the  electrons  in  the  molecule  are  flattened 
and  two  are  expanded  in  the  direction  of  the  minor  axis,  and  these 
processes  may  be  accompanied  by  energy  changes  which  may  be 
either  positive  or  negative  in  sign.  These  energy  changes,  which 
are  slight  compared  with  the  total  energy  of  the  electron,  corre¬ 
spond  with  the  heat  of  dissociation  or  heat  of  reaction.  The 
change  in  mass  which  occurs  on  dissociation  is  so  small  that  it 
must  escape  experimental  detection.  W.  F.  G. 

The  Abnormally  Long  Free  Paths  ol  Electrons  in  Argon. 

J.  8.  Townsend  and  V7.  A.  Bailey  (Phil.  Mag.,  1922,  [vi],  43, 
1127 — 1128). — A  continuation  of  an  investigation  into  the  mean 
free  path  of  the  electron  in  various  gases  (cf.  this  vol.,  ii,  277). 
From  experiments  on  mixtures  of  hydrogen  and  argon,  it  is  deduced 
that  the  mean  free  path  in  argon  at  1  mm.  pressure  is  about  15  mm., 
or  fifty  times  the  mean  free  path  calculated  from  the  atomic  radius 
of  argon.  W.  E.  G. 

Some  Linear  Relationships  in  the  Periodic  System.  Wil¬ 
helm  BiltZ/  (Z.  ELektrochem . ,  1922,  28,  65 — 70). — A  theoretical 
paper  in  which  a  number  of  linear  relationships  between  the  pro¬ 
perties  of  the  'elements  are  described.  The  relationships  described 
are  in  every  ease  between  the  inactive  gases  and  the  other  elements, 
in  the  ease  of  atomic  volume,  it  is  shown  that  this  quantity  for  a 
halogen  is  proportional,  to  the  value  for  the  inactive  gas  which 
precedes  it  in  the  periodic  system.  The  expression  :  at.  vol. 
(halogen)  x  at.  vol.  (inactive  gas)  |- b,  where  a  and  b  are  constants 
and  have  in  this  ease  the  values  0*8015  and  zero  respectively. 
Talking  the  atomic  volumes  of  the  inactive  gases  as  known,  the 
corresponding  values  for  the  halogen  arc  given  with  an  error  of 
d::0*2%.  Similar  straight  line  relationships  are  found  for  the 
atomic  volumes  of  potassium,  rubidium,  and  caesium;  titanium, 
zirconium,  and  cerium;  and  silicon,  germanium,  and  tin;  but  for 
no  other  eases.  In. the  same  way,  the  boiling  points  of  the  halogens 
are  connected  with  those  of  the  inactive  gases  by  the  equation 
b.  p.  (halogen)-— 2*753 X  b.  p.  (inactive  gas)  — 1*8.  Here  the  accuracy 
is  tiie  same  as  before.  If  hydrogen  is  included  with  the  halogens, 
the  relationship  b.  p.  (halogen) —2*705  X  b.  p.  (inactive  gas) +8*5  is 
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accurate  to  ±2 '5%.  In  the  case  of  the  critical  temperature,  the 
expression  Tc  (halogen) =2-648  Tc  (inactive  gas)  +  18*l  is  true  abso¬ 
lutely  both  for  the  halogens  or  hydrogen.  The  atomic  refraction 
of  the  halogens  and  hydrogen  are  connected  with  the  similar  value 
of  the  inactive  gases  by  the  expression  RD  (halogen)  —RD  (inactive 
gas) +0-41.  In  this  case,  the  divergence  between  the  calculated 
and  experimental  values  nowhere  exceeds  the  experimental  error. 
For  the  elements  of  the  sulphur  group  Rp  (element)  =  1-7 13  Rp 
(inactive  gas) +  1*15  is  true  to  ±1*8%,  whilst  for  hydrogen  and  the 
alkali  metals  Rp  (alkali  metal)  =  l*13  RD  (inactive  gas)+0-51  with  an 
error  of  ±1*5%.  The  atomic  radii  of  the  halogens,  elements  of 
the  sulphur  group,  and  the  alkali  metals  are  connected  to  within 
+  T0%  with  the  corresponding  values  for  the  inactive  gases  by  the 
expressions  r  (halogen)=0-78  r  (inactive  gas) +0-26,  r(Selement)  = 
0-645,  r  (inactive  gas) +0*53,  and  r  (alkali  metal)  =  1-18  r  (inactive 
gas)— 0-23.  From  a  consideration  of  the  foregoing,  the  author 
deduces  periodic  constants.  J.  F.  S. 

The  Determination  of  the  State  of  Valency  of  Lower  Com¬ 
pounds  by  means  of  Ammoniacal  Silver  Solutions.  Oscar 
Olsson  Collenberg  ( Z .  anorg.  Chem.,  1922,  121,  281 — 297). — 
The  author  has  investigated  this  method  of  determining  valency 
(introduced  by  Philipp  and  Schwehel,  Ber.,  1897,  12,  2234)  with 
respect  to  suitable  conditions  of  experiment  and  accuracy  of  results. 
If  the  reaction  takes  place  on  the  water- bath,  the  best  results  are 
obtained  with  concentrated  ammonia  and  not  too  great  an  excess 
of  silver  nitrate  in  a  comparatively  small  volume.  The  results 
obtained  are  low,  but  suitable  for  valency  determinations,  wholly 
unsuitable,  however,  for  accurate  work,  such  as  determination  of 
purity.  If  the  reaction  has  to  be  carried  out  at  a  high  temperature 
and  under  pressure,  then  a  large  excess  of  silver  salt  in  concentrated 
ammonia  is  necessary;  the  temperature  should  be  kept  as  low  as 
possible  and  not  maintained  longer  than  necessary.  The  best 
results  were  obtained  by  using  Silver  chloride  or  sulphate,  in  the 
presence  of  cyanides ;  silver  nitrate  should  not  be  used.  Ammonia 
generally  contains  reducing  impurities  (organic  bases)  and  a  blank 
experiment  should  be  carried  out.  W.  T. 

Observations  on  the  Construction  and  Use  of  the  Steele - 
Grant  Microbalance.  E.  J.  Harttjng  {Phil.  Mag.,  1922,  [vi], 
43,  1056 — 1064).- — A  description  of  the  Steele- Grant  microbalance 
used  in  the  study  of  the  action  of  light  on  the  silver  haloids  (T., 
1922,  121,  682).  A  balance  with  a  double  knife-edge  and  giving  a 
sensitivity  of  1  in  106  was  sufficiently  accurate  for  the  proposed 
work.  For  this  type  the  simple  double  triangle  type  of  beam  is 
recommended;  a  single  knife-edge  balance  constructed  in  this 
manner  gave  a  sensitivity  of  1  in  107.  Details  are  given  of  the 
grinding  of  the  knife-edges  and  the  drawing  of  the  suspension 
fibres.  Damage  to  the  fibre  suspension  is  avoided  by  the  attach¬ 
ment  of  a  double  hook  to  the  end  of  the  quartz  weights;  this 
facilitates  the  removal  of  the  objects  from  the  balance.  The 
author  discusses  the  various  sources  of  error  in  manipulation, 
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affecting  the  sensitivity  of  the  balance,  and  producing  apparent 
changes  in  weight.  W.  E.  G. 

Extraction  of  Small  Quantities  of  Liquids  by  the  Soxhlet 
Apparatus.  Heinrich  Handorf  [Z.  angew.  Chem.,  1922, 35, 257— 
258  (D.R.-P.,  807757  and  809512)]. — A  glass  vessel  is  inserted  in 
the  Soxhlet  apparatus.  In  cases  where  the  liquid  is  to  be  extracted 
by  a  solvent  lighter  than  itself,  this  vessel  has  above  it  a  funnel,  the 
stem  of  which  extends  to  the  bottom  of  the  vessel  and  ends  in  a  rose. 
The  liquid  to  be  extracted  is  placed  in  the  vessel  and  is  covered 
by  a  layer  of  the  solvent.  Condensed  solvent  drops  into  the  funnel, 
emerges  in  drops  from  the  rose,  and  rises  through  the  liquid.  In 
the  case  of  a  liquid  being  extracted  by  a  solvent  heavier  than 
itself,  a  short  funnel  ending  in  a  capillary  rests  on  the  top  of  the 
vessel,  and  a  tube  opening  near  the  bottom  of  the  vessel  passes 
through  its  wall  at  a  suitable  height.  The  condensed  solvent  falls 
through  the  liquid  and  passes  through  the  tube  to  the  outside  of 
the  vessel.  The  apparatus  is  suited  for  the  extraction  of  colloidal 
liquids.  Quantitative  extraction  is  attained.  H.  M. 

Rhythmic  Deposition  of  Precipitated  Vapours.  Enoch 
Karrer  (J.  Amer.  Chem.  Soc.,  1922,  44,  951 — 954). — When  two 
narrow  cylinders  containing  respectively  small  quantities  of  aqueous 
solutions  of  ammonia  and  hydrochloric  acid  are  placed  under  a 
large  glass  container  and  so  placed  that  there  is  a  lateral  temperature 
gradient  in  the  container,  a  series  of  rings  of  ammonium  chloride 
forms  on  the  inside  of  the  cylinder  which  contains  the  hydrochloric 
acid.  The  number  of  rings  varies  with  the  conditions  from  1  per 
cm.  to  a  very  large  number.  These  rings  mark  the  edges  of  disks, 
so  that  the  vapour  space  above  the  hydrochloric  acid  may  be 
regarded  as  divided  into  a  number  of  compartments  by  disks  of 
ammonium  chloride.  Within  the  cylinder  each  compartment 
marks  the  boundaries  of  a  system  of  vertical  and  horizontal  con¬ 
vection  currents,  the  necessary  elements  for  the  formation  of  which 
are  a  lateral  temperature  gradient  and  a  vertical  density  gradient. 

J.  F.  S. 
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Some  Properties  of  Hydrogen  Desorbed  from  Platinum 
and  Palladium.  Paul  Anderson  (T.,  1922,  121,  1153 — 1161). 

The  Radius  of  Hydrogen  Atoms  in  Crystals.  G.  Aminoff 
(Geol.  For.  Fork .,  1921,  43,  389 — 396). — It  is  calculated  that  the 
radius  of  the  hydrogen  atom  in  magnesium  hydroxide  and  man¬ 
ganese  hydroxide,  the  elementary  parallelepipeds  of  which  are 
hexagonal,  is,  respectively,  1-15  and  1*01  A.U.,  whilst  in  ice  the 
radius  is  1*12  A.U.  It  is  shown  that  the  structure  Ru(OH)2  may 
be  regarded  as  ice,  H2OOH2,  of  which  one  H2  group  has  been 
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replaced  by  a  bivalent  metal  ion,  Rn.  This  explains  why  the 

TT(-) 

group  qjj  of  ice  has  practically  the  same  dimensions  in  these 

hydroxides.  The  relatively  high  value  calculated  for  the  radius 
of  the  hydrogen  atom  is  considered  to  be  in  keeping  with  the 
relation  of  hydrogen  to  the  alkali  metals.  Chemical  Abstracts. 


An  Attempt  to  Separate  the  Isotopes  of  Chlorine.  E.  B. 

Ltjdlam  ( Proc .  Camb .  Phil.  Soc.,  1922,  21,  45 — 51). — (Sir)  J.  J. 
Thomson  has  suggested  (Proc.  Roy.  Soc.,  1921,  [A],  99,  87)  a 
method  of  separation  of  isotopes  based  on  the  number  of  impacts 
per  second  of  the  molecules  of  a  gas  on  a  liquid  surface.  The 
number  of  impacts  will  be  in  inverse  ratio  to  the  square  root  of  the 
mass.  If  on  striking  the  surface  the  molecules  are  removed  by 
solution  or  chemical  action,  the  composition  of  the  residual  gas 
should  steadily  alter.  Hydrochloric  acid  at  a  pressure  of  a  few 
centimetres  of  mercury  was  passed  over  (a)  a  water  surface,  and 
(b)  ammonia  gas,  and  a  small  fraction  allowed  to  remain  uncom¬ 
bined.  No  change  in  the  molecular  weight  was  observed  after 
either  process.  The  failure  to  obtain  a  separation  indicates  that 
the  determining  factor  in  the  recombination  of  ammonia  with 
hydrochloric  acid  is  not  mere  collision.  W.  E.  G. 


Fractional  Diffusion  of  Iodine  Vapour.  Emil  Kohlweiler 
(Z.  physikal.  Chem.,  1922,  101,  218—234). — Iodine  has  been  sub¬ 
jected  to  a  careful  fractional  diffusion,  and  the  combining  weight 
of  the  original  material  as  well  as  that  of  the  various  fractions 
has  been  determined  by  conversion  of  the  iodine  into  iodide  and 
precipitation  as  silver  iodide.  Seventeen  determinations  with 
ordinary  pure  iodine  gave  a  mean  value  of  126*93,  the  extreme 
values  being  126*92+0*073%  and  126*92—0*079%.  Seven  deter¬ 
minations  with  the  first  fraction  of  the  diffusion  gave  the  value 
126*07,  which  differs  by  0*67%  from  the  accepted  value  for  iodine, 
whilst  fourteen  determinations  with  the  end  fraction  gave  127*18, 
with  a  divergence  of  0*21%  from  the  usual  value.  These  results 
indicate  that,  in  addition  to  the  isotope  of  combining  weight  127 
indicated  by  Aston,  there  are  at  least  twro  others,  one  lighter  and 
the  other  heavier  than  Aston’s  isotope.  It  is  shown  that  Aston’s 
results  and  the  present  results  are  not  necessarily  opposed  to  one 
another,  for  the  sensitiveness  of  Aston’s  measurement  is  of  the 
order  5%,  whilst  that  of  the  present  work  is  much  sharper. 

J.  F.  S. 


Revision  of  the  Density  of  Oxyg*en  Gas.  E.  Moles  and 
F.  Gonzalez  (Anal.  Fis.  Quim.,  1922,  20,  72 — 80;  cf.  A.,  1921,  ii, 
546). — Measurements  were  made  on  oxygen  prepared  in  different 
ways  as  described  in  the  former  paper.  The  arithmetical  mean  of 
forty-five  determinations  gave  the  value  1*4892+0*00007  as  the 
weight  of  a  litre  of  oxygen  at  0°  and  760  mm.  This  value  is 
identical  with  the  mean  of  two  hundred  and  thirteen  previous 
determinations  by  other  workers.  The  corresponding  value 
calculated  for  latitude  45°  is  1*42897.  G.  W.  R. 
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Researches  on  Sulphuryl  Chloride.  II.  A  New  Chlorinat¬ 
ing  Agent  :  Preparation  of  Polychloro-derivatives  of  Benzene. 

Oswald  Silberrad  (T.,  1922,  121,  1015—1022). 

The  14  Dynamic”  Allotropy  of  Tellurium.  A.  Damiens 
(Compt.  rend .,  1922,  174,  1344 — 1346). — Density  determinations 
made  on  tellurium  carefully  purified  by  distillation  in  hydrogen 
and  then  in  a  vacuum,  the  material  being  subsequently  crystallised 
either  by  vaporisation  or  by  slow  cooling  of  the  molten  material, 
do  not  confirm  the  views  of  Cohen  and  Kroner  (A.,  1913,  ii,  315) 
as  to  the  dynamic  allotropy  of  tellurium.  Tellurium  obtained  by 
vaporisation  has  d  6*310,  and  is  not  changed  by  long  heating  at 
various  temperatures.  Specimens  prepared  in  other  ways  show  a 
slightly  lower  density,  as,  owing  to  the  manner  of  preparation, 
they  are  slightly  porous.  Amorphous  tellurium  has  d  5*85 — 5*87 ; 
on  heating,  it  is  transformed  into  crystalline  tellurium  with  develop¬ 
ment  of  heat  and  its  density  rises.  W.  G. 

The  Reactivity  of  Ammonia.  Edward  Charles  Cyril 
Baly  and  Herbert  Maxwell  Duncan  (T.,  1922,  121,  1008 — 
1014). 

Polymorphism  of  Arsenic.  Porphyry  Nicolaevitch 
Laschtschenko  (T.,  1922,  121,  972 — 978). 

Flocculation  of  Colloidal  Arsenic  Sulphide.  Influence  of 
the  Concentration  of  the  Colloid,  Shaking,  and  Temperature. 

A.  Boutaric  and  M.  Vuillaume  (Compt.  rend.,  1922,  174,  1351 — 
1353). — The  influence  of  different  factors  varies  with  the  nature 
of  the  electrolyte  used  to  cause  flocculation.  With  chlorides  of 
potassium,  barium,  magnesium,  or  manganese,  the  velocity  of 
flocculation  increases  with  the  concentration  of  the  colloid,  but 
with  aluminium  or  cadmium  chlorides  the  velocity  diminishes  as 
the  concentration  increases.  In  comparing  once  shaking  to  mix 
the  colloidal  solution  and  the  electrolyte,  and  continuous  stirring, 
the  opacity  curves  for  the  two  conditions  superpose  one  another. 
With  potassium  chloride,  flocculation  of  the  continuously  stirred 
solution  only  occurs  after  the  opacity  limit  has  been  reached,  but 
with  barium  or  aluminium  chlorides  flocculation  occurs  before  the 
opacity  limit  is  reached.  The  velocity  of  flocculation  varies  in¬ 
versely  as  the  temperature  where  potassium,  sodium,  ammonium, 
or  lithium  chloride  is  the  electrolyte,  directly  as  the  temperature 
with  barium,  calcium,  strontium,  magnesium,  or  cadmium  chloride, 
and  is  independent  of  the  temperature  with  aluminium  chloride. 

W.  G. 

The  Isotope  Ratio  of  New  Zealand  Boron.  Alexander 
Donald  Monro  (T.,  1922,  121,  986—988). 

The  Potassium  Salt  of  Hexahydrodioxydiboron.  Rames 
Chandra  Ray  (T.,  1922,  121,  1088 — 1094). 

The  System  Potassium  Sulphate-Aluminium  Sulphate- 
Water  at  25°.  Hubert  Thomas  Stanley  Britton  (T.,  1922, 
121,  982—986). 
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Use  of  Rontgen  Rays  in  Determining  the  Structure  of  the 
Crystals  of  Lithium  and  of  some  of  its  Compounds  with 
Light  Elements.  I.  J.  M.  Bijvoet  and  A.  Karssen  ( Proc . 
K.  Alcad.  Wetensch.  Amsterdam ,  1922,  23,  1365 — 1370). — The 
lithium  atoms  in  lithium  metal  are  arranged  in  a  centred  cubic 
lattice  wit£  a  lattice  parameter  &=3’50xl0-8  cm.  The  relative 
intensities  of  the  lines  are  explained  by  either  (i)  a  simple  centred 
cubic  lattice  or  (ii)  a  centred  cubic  lattice  with  electrons  revolving 
in  circles  normal  to  the  trigonal  axes.  There  is  no  evidence  for 
the  presence  of  a  lattice  of  stationary  valence  electrons.  The 
atomic  diameter  is  3-04  X  10~8,  in  agreement  with  the  value  given 
by  Bragg  (3’00xl0~8).  W.  E.  G. 

Crystal  Structures  of  Alkali  Haloids.  Eugen  Posnjak  and 
Ralph  W.  G.  Wyckoff  ( J .  Washington  Acad.  Sci.,  1922,  12, 
248 — 251). — Further  X-ray  determinations  (this  vol.,  ii,  214)  are 
given  for  lithium  chloride,  bromide,  and  iodide,  and  for  sodium, 
potassium,  rubidium,  and  caesium  fluorides.  The  X-ray  constants 
for  the  whole  series  of  twenty  salts  RX  are  tabulated.  The  struc¬ 
tures  of  caesium  chloride,  bromide,  and  iodide  are  of  the  body- 
centred  type,  whilst  all  the  others  are  of  the  rock-salt  type  of  the 
simple  cubic  lattice.  L.  J.  S. 

The  Preparation  of  Ammonium  Nitrate.  (Mlle)  Wurmser 
(Gompt.  rend.,  J922, 174,  1466 — 1468). — Le  Chatelier  has  previously 
given  a  square  diagram  showing  the  states  of  equilibrium  between 
the  solution  of  the  four  salts  ammonium  chloride,  sodium  nitrate, 
sodium  chloride,  and  ammonium  nitrate  and  the  solid  salts  at  16°. 
A  similar  diagram  showing  the  states  of  equilibrium  at  100°  is  now 
given.  The  curves  at  16°  and  100°  are  essentially  of  the  same 
shape,  and  from  them  it  is  possible  to  determine  the  best  experi¬ 
mental  conditions  for  obtaining  the  maximum  yield  of  ammonium 
nitrate  from  a  solution  of  the  four  salts.  W.  G. 

The  Properties  of  Ammonium  Nitrate.  II.  Ammonium 
Nitrate  and  Water.  Ida  L.  Millican,  Alfred  Francis  Joseph, 
and  Thomas  Martin  Lowry  (T.,  1922,  121,  959 — 963). 

The  Properties  of  Ammonium  Nitrate.  III.  Ammonium 
Nitrate  and  Sodium  Nitrate.  Reginald  George  Early  and 
Thomas  Martin  Lowry  (T.,  1922,  121,  963 — 969). 

The  Transformation  of  Ammonium  Carbamate.  C. 

Matignon  and  M.  Frejacques  (Bull.  Soc .  chim.,  1922,  [iv],  31, 
394 — 412). — A  resume  of  work  already  published  (A.,  1920,  ii,  250; 
1921,  ii,  33;  this  vol.,  ii,  272).  W.  G. 

Crystal  Structure  of  Ammonium  Fluosilicate.  Richard 
M.  Bozorth  (J.  Amer.  Chem.  Soc.,  1922,  44,  1066 — 1070).— The 
crystal  structure  of  ammonium  fluosilicate  has  been  shown  to  be 
like  that  of  ammonium  chloroplatinate,  ammonium  chlorostannate, 
and  potassium  chlorostannate,  namely,  the  structure  is  that  of 
fluorspar  in  which  each  fluorine  atom  is  replaced  by  an^ammonium 
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group,  and  each  calcium  atom  by  a  fluosilicate  group  with  the  six 
fluorine  atoms  equidistant  from  the  silicon  atom  in  the  directions 
of  the  axes  of  the  crystals  (cf.  this  vol.,  i,  441).  The  length  of  the 
cube  constituting  the  unit  of  structure  containing  four  molecules 
was  found  to  be  8*38  A.U. ;  the  corresponding  lengths  for  the 
three  complex  salts  mentioned  above  being  respectively  9-84,  10-05, 
and  9-96  A.U.  The  shortest  distance  between  the  centres  of  the 
atoms  of  fluorine  and  silicon  is  1*72  A.U.,  whilst  the  sum  of  the 
Bragg  radii  for  these  atoms  is  1*84  A.U.  The  corresponding 
distances  between  the  platinum  or  tin  and  the  chlorine  atoms  in 
the  other  three  salts  are  2*3,  2*46,  and  2*44  A.U.,  respectively. 

J.  F.  S. 

The  Preparation  of  a  Silver  Amalgam  of  the  Composition 
Hg3Ag2  by  Precipitation  from  a  Solution  of  Silver  Nitrate 
in  Pyridine.  Robert  Muller  and  Reinhold  Honig  (Z.  anorg. 
Chem .,  1922,  121,  344 — 346). — Metallic  needles  were  formed  by 
keeping  a  drop  of  mercury  in  contact  with  a  solution  of  silver 
nitrate  and  cuprous  iodide  in  anhydrous  pyridine.  With  silver 
nitrate  solution  alone,  crystals  of  mercurous  nitrate  were  deposited 
and  a  liquid  amalgam  was  formed.  The  E.M.F.  of  the  cell 
Ag|0*lAAgNO3  in  pyridine] Hg  is  0*038  volt,  the  silver  being 
negative.  For  the  formation  of  the  metallic  crystals,  the  addition 
of  an  approximately  equal  amount  of  cuprous  iodide  is  necessary 
(1  :  1);  the  addition  of  a  much  smaller  amount  (1  :  10)  causes  the 
precipitation  of  finely  divided  black  silver,  too  large  amounts 
(5:1)  change  the  drop  of  mercury  into  a  granular  powder.  The 
concentration  of  the  silver  ion  in  pyridine  is  not  increased  by  the 
addition  of  cuprous  iodide,  the  concentration  cell  Ag|0*lAAgNO3 
in  pyr.  sat.  with  Cu2I2|0*lAAgNO3|Ag  having  an  E.M.F.  of  0*37 
volt,  the  silver  in  the  mixed  solution  being  negative.  The  form¬ 
ation  of  a  blue  precipitate  of  cupric  iodide  indicates  that  the  silver 
salt  is  reduced  to  metallic  silver,  whilst  the  cuprous  salt  is  oxidised 
to  the  cupric  salt.  The  cuprous-cupric  potential  is  +0*18  volt, 
being  greater  than  that  of  mercury.  Cuprous  iodide  can  be  re¬ 
placed  by  cerous  chloride,  the  separation  of  crystals  being,  however, 
much  slower.  Ferrous  bromide  gave  a  negative  resuit;  in  water, 
the  ferrous  ferric  potential  is  +0*75  volt,  but  in  pyridine  it  is 
evidently  less  than  the  mercury  potential.  The  amalgam  which 
crystallises  in  needles  corresponds  in  composition  with  the  formula 
Hg3Ag2.  The  potential  of  the  cell  Hg3Ag2|AgN03;Cu2I2|Ag  equals 
0-37 — 0*38  volt,  the  silver  being  negative  against  the  amalgam. 

W.  T. 

Attempts  at  a  Synthetic  Manufacture  of  Mother-of-Pearl 
by  Production  of  Chemical  Tracery.  Clement  and  Riviere 
(Compt.  rend.,  1922,  174,  1353 — 1356). — By  precipitating  calcium 
carbonate  in  the  presence  of  colloidal  protein  material,  such  as 
gelatin  in  thin  layers,  a  deposit  has  been  obtained  having  a  nacreous 
structure.  The  deposit  becomes  opaque  on  prolonged  drying  at 
50°,  just  as  mother-of-pearl  or  pearl  itself  “  dies  ”  when  dried  for 
a  long  period.  These  experiments  support  the  accepted  views  as 
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to  the  physical  and  chemical  composition  of  mother-of-pearl  and 
fine  pearl.  W.  G. 

Action  of  Various  Analytical  Reagents  on  Chemical  Glass¬ 
ware.  W.  E.  S.  Turner  and  T.  E.  Wilson  ( J .  Soc .  Glass  Tech¬ 
nology,  1922,  6,  17— -20). — The  tests  were  made  on  three  types 
(two  English,  one  French)  of  chemical  glassware ;  in  most  cases 
the  solution  was  kept  in  contact  with  the  glass  for  three  hours  at 
100°.  Nitric  acid  ( d  1-2),  and  2A-ammonium  sulphide  solution 
had  but  little  action  on  the  glasses,  but  the  latter  were  attacked 
to  an  appreciable  extent  by  N j 2-  and  iV/4-sodium  phosphate  solu¬ 
tions.  The  French  glass  was  attacked  to  a  greater  extent  than 
were  the  English  glasses  by  the  sodium  phosphate  solutions,  whilst 
there  was  but  little  difference  between  the  three  types  as  regards 
their  resistance  to  alkali  hydroxide  solutions,  showing  that  the 
corrosive  action  of  the  alkali  salt  solutions  was  not  due  entirely  to 
their  alkalinity.  W.  P.  S. 

Solubility  of  Crystallised  Strontium  Hydroxide.  D. 

Sihersky  {Bull.  Assoc .  Chim .  Suer.,  1921,  39,  167 — 177). — Tables 
and  graphs  are  given  showing  the  solubility  of  crystallised  strontium 
hydroxide  in  water  at  temperatures  varying  from  0°  to  101*2° 
(b.  p.  of  the  solution) ;  at  0°,  100  grams  of  the  solution  contain 
0*90  gram  of  Sr(0H)2,8H20 ;  at  15°,  1-46  grams,  and  at  101*2°, 
49*75  grams.  Other  tables  give  the  solubility  of  the  hydroxide 
in  sucrose  solutions  at  different  concentrations  and  temperatures. 
At  15°,  100  grams  of  10%  sucrose  solution  dissolve  3*79  grams  of 
Sr(0H)2,8H20,  whilst  100  grams  of  a  25%  solution  dissolve  7*31 
grams  of  the  hydroxide.  W.  P.  S. 

The  Reaction  of  Magnesium  Salts  with  Acid  Potassium 
Pyrantimonate.  Milivoj  Obajdin  {Bad.  Acad.  Sci.  Zagreb , 
1922,  226,  220 — 233). — The  preparation  of  magnesium  dihydrogen 
orthantimonate  by  addition  of  a  magnesium  salt  to  a  solution 
of  dipotassium  dihydrogen  pyrantimonate  is  described;  according 
to  the  concentration,  it  is  obtained  either  as  hexagonal  or  mono¬ 
clinic  crystals  or  in  the  amorphous  form.  From  a  solution  con¬ 
taining  1%  of  the  pyrantimonate,  both  hexagonal  and  monoclinic 
crystals  and  a  large  quantity  of  the  amorphous  precipitate  are 
deposited.  From  a  solution  containing  0*35%  of  the  pyrantimonate, 
monoclinic  crystals  are  alone  deposited,  whilst  a  solution  containing 
0*07%  of  the  potassium  pyrantimonate  yields  hexagonal  crystals 
only.  The  composition  of  both  hexagonal  and  monoclinic  crystals 
corresponds  with  the  formula  Mg(H2SbO4)2,10H2O.  The  crystals 
lose  10[  ?8]H20  if  heated  at  176°.  When  heated  further,  they  lose 
2H20  and  change  their  colour  successively  from  colourless  to  pink, 
orange-yellow,  yellowish -green,  greyish-green,  greyish-blue,  and 
violet,  a  fact  which  is  probably  due  to  the  formation  of  various 
polymerides.  Finally,  the  crystals  spontaneously  incandesce  and 
turn  white.  The  composition  corresponds  now  with  magnesium 
metantimonate,  Mg(Sb03)2.  The  magnesium  dihydrogen  orthanti¬ 
monate,  d  2*57,  is  insoluble  in  alcohol;  the  solubility  in  water  at 
16°  is  0*7075  gram  in  1000  grams  of  solution.  S.  S.  M. 
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Phosphorescent  Zinc  Sulphide.  A.  A.  Guntz  (Compt.  rend., 
1922,  174,  1356 — 1358). — The  wurtzite  and  sphalerite  forms  of 
zinc  sulphide  prepared  by  heating  the  precipitated  sulphide  are 
both  phosphorescent.  They  may  be  distinguished  under  the 
microscope  by  their  crystalline  structures,  but  show  no  difference 
in  density.  Phosphorescence  only  develops  in  the  presence  of  a 
trace  of  a  heavy  metal.  The  phosphorescence  of  wurtzite  is  more 
persistent  than  that  of  blende,  but  in  both  cases  the  decrease  of 
luminous  intensity  is  extremely  rapid.  Under  the  influence  of 
heat  and  shock,  the  two  varieties  are  extremely  thermoluminescent 
and  triboluminescent.  W.  G. 

The  Substance  between  the  Crystallites  of  Metallic  Sub¬ 
stances.  G.  T Amman n  (Z.  anorg.  Chem.,  1922,  121,  275 — '280). — 
A  piece  of  metal  formed  from  a  regulus  consists  of  crystallites 
surrounded  by  a  film  of  impurities  which  form  the  residue  when 
the  metal  is  dissolved  in  a  solvent.  To  study  the  structure  of 
these  thin  layers  of  impurities  it  is  necessary  to  employ  a  trans¬ 
parent  solvent ;  the  evolution  of  gas  and  convection  currents 
should  be  avoided,  as  these  destroy  the  structure.  A  sheet  of 
cadmium  was  dissolved  in  ammonium  nitrate,  and  the  film  was 
found  to  have  a  net-like  structure,  in  the  meshes  of  which  were 
micro-crystals  of  the  metal.  When  the  cadmium  was  dissolved  in 
hydrochloric  acid,  the  net  structure  was  destroyed  by  the  evolution 
of  gas  and  the  foreign  substance  was  left  as  suspended  particles. 
The  amount  of  impurity  was  very  much  decreased  by  distilling  the 
cadmium  in  a  vacuum.  The  author  points  out  the  desirability  of 
methods  to  render  these  non-metallic  impurities  visible,  to  estimate 
them  quantitatively,  and  to  find  their  influence  on  the  properties 
of  the  metal.  W.  T. 


Monoclinic  Double  Selenates  of  the  Cadmium  Group. 

A.  E.  H.  Tutton  ( Proc .  Roy .  Soe.,  1922,  [A],  101,  245— 264).— As 
in  the  manganese  group  (this  vol,,  ii,  505),  only  three  salts,  those  of 
rubidium,  caesium,  and  ammonium,  could  be  obtained  in  the  cadmium 
group  of  hexahydrated  double  selenates  (cf.  preceding  abstract).  The 
rubidium  and  caesium  salts  were  only  obtained  with  great  difficulty 
at  a  low  temperature.  No  optical  investigation  was  possible  of 
these  two  salts,  and  a  few  optical  determinations  on  the  ammonium 
salt  were  only  just  possible,  as  the  crystals  rapidly  become  opaque. 
The  salts  crystallise  in  the  holohedral-prismatic  class  of  the  mono¬ 
clinic  system. 

Rubidium  cadmium  selenate,  Rb2Cd(Se04)2,6H20,  a  :  b  :  c— 
0-7402  :  1  :  0-5026;  (3=105°  7'.  The  crystals  are  metastable  down 
to  0°.  Caesium  cadmium  selenate,  Cs2Cd(Se04)2,6H20,  a  :  b  :  c= 
0-7319:1:0-5011;  [3=106°  22'.  This  salt  is  less  unstable  than 
the  rubidium  salt.  Ammonium  cadmium  selenate,  a :  b :  c== 
0-7418  :  1  :  0-5026;  (3=106°  1';  df  2*450. 


The  results  of  thirty -two  years'  work  on  the  double  sulphates 


and  selenates  of  the  series  R2Mi  ge04 J2,6H20  are  discussed,  in  the 


course  of  which  seventy-five  salts,  comprising  nineteen  distinct 
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groups,  have  been  examined.  In  each  group  it  is  shown  that 
there  is  a  regular  progression  in  the  minutest  details  of  the  struc¬ 
tural  and  physical  properties  of  the  crystals  as  the  atomic  number 
of  the  alkali  metal  increases  in  passing  from  potassium  (19)  to 
rubidium  (37)  and  caesium  (55).  The  ammonium  salt  is  always 
practically  isostructural  with  the  rubidium  salt  of  the  same  group. 
These  results  are  in  agreement  with  the  recently  developed  theories 
of  atomic  and  crystalline  structure  of  Langmuir  and  W.  L.  Bragg. 

E.  H.  R. 

Tellurium  Lead  and  Tellurium  Antimony  Alloys.  Max 

Dreifuss  (Z.  EleJctrochem .,  1922,  28,  100 — 101,  224). — When  lead 
is  added  in  small  quantities  of  molten  tellurium,  a  portion  of  the 
lead  forms  a  slag  with  the  tellurium  and  a  small  amount  of  tellurium 
passes  into  solution.  Tellurium  has  a  deoxidising  action  on  lead, 
so  that  lead  containing  tellurium  may  be  heated  to  redness  without 
the  free  liquid  surface  losing  its  brightness.  Alloys  containing 
tellurium  and  lead  may  be  prepared  by  mixing  tellurium  wTith 
molten  antimony ;  here  a  continuous  series  of  mixed  crystals  is 
formed.  To  the  molten  alloy  small  quantities  of  antimony-lead 
alloy  are  added  and  eventually  pure  lead.  A  stiff,  pasty  mass  is 
obtained  which  on  heating  at  700°  becomes  liquid  and  does  not 
readily  lose  its  bright  surface.  In  the  same  way,  small  quantities 
of  tin  and  copper  alloy  with  the  antimony  tellurium  alloy.  The 
addition  of  2%  tellurium  to  lead-antimony  alloys  has  no  marked 
effect  on  the  hardness.  The  addition  of  5 — 6%  of  tin  to  antimony- 
lead  alloys  produce  much  more  desirable  properties  than  does 
tellurium.  J.  F.  S. 

The  Structure  of  the  Isomorphous  Group,  Pb(N03)2, 
Ba(N03)2,Sr(N03)2,Ca(N03)2.  L.  Vegard  (Z.  Physik,  1922,  9, 
395-410).- — The  space  lattice  of  this  isomorphous  group  of  com¬ 
pounds  has  been  determined  by  the  application  of  the  powder 
method.  Little  difficulty  was  experienced  with  the  nitrates  of 
lead,  barium,  and  strontium,  but  the  deliquescent  calcium  salt 
gave  less  satisfactory  results.  The  positions  of  the  maxima  of 
reflection  show  that  the  crystals  are  not  built  up  entirely  of  face- 
centred  lattices.  The  metal  atoms  are  arranged,  however,  in  a 
face-centred  lattice,  for  the  intensity  of  the  maxima  of  this  lattice 
increases  with  increasing  atomic  weight  of  the  metal.  Three  oxygen 
atoms  and  one  nitrogen  atom  form  a  group  at  four  corners  of  a 
cube.  This  group,  which  possesses  a  trigonal  axis,  is  surrounded 
by  four  atoms  of  the  metal. 

The  values  for  the  atomic  radii  of  nitrogen  and  oxygen  atoms 
are  appreciably  higher  than  in  those  substances  investigated  by  W.  L. 
Bragg.  The  atomic  radii  vary  with  the  nature  of  the  chemical 
combination  and  the  geometrical  arrangement  in  space.  The 
X-ray  method  provides  a  useful  method  for  the  determination  of 
the  density  of  solid  substances.  The  presence  of  impurities  scarcely 
affects  the  lattice  constants  or  the  atomic  radii,  from  which  the 
density  may  be  calculated.  Thus  the  density  of  the  pure  substance 
can  be  accurately  determined  from  impure  material.  The  values 
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for  the  densities  of  the  compounds  in  the  isomorphous  group  of 
nitrates,  calculated  from  the  atomic  radii,  are  in  good  agreement 
with  the  experimental  results.  W.  E.  G. 

Thallic-Thallous  Sulphate.  I.  A.  Benratii  and  H. 
Espenschied  (Z.  anorg .  Ghent .,  1922,  121,  361 — 362). — Many 
double  salts  of  thallic  and  thallous  sulphates  are  claimed  by  different 
authors,  but  the  present  authors  could  obtain  only  two  corre¬ 
sponding  in  composition  with  T12S04,T12(S04)3  and  5T12S04,T12(S04)3 ; 
all  the  other  so-called  double  salts  are  to  be  regarded  as  mixtures 
of  these.  The  preparations  and  methods  of  analysis  are  given. 
The  double  salt,  T12S04,T12(S04)3,  has  a  transition  temperature  of 
48°  with  a  fairly  large  transition  interval.  The  double  salt  interval 
for  5T12S04,T12(S04)3  has  its  upper  limit  between  23°  and  30°. 
Between  this  transition  temperature  and  48°  the  whole  system  is 
in  a  transition  state,  so  that  at  these  temperatures  mixtures  of 
variable  composition  will  be  obtained.  W.  T. 

Determination  of  the  Complex  Formation  in  Aqueous 
Solutions  of  Copper  Salts  by  Means  of  Permutite.  A.  Gun- 
ther-Schulze  ( Z .  Elektrochem.,  1922,  28,  89 — 99). — The  complex 
formation  in  solutions  of  copper  chloride,  acetate,  formate,  sulphate, 
chlorate,  nitrate,  and  bromide  has  been  investigated  by  shaking 
known  concentrations  of  the  salts  with  pure  potassium  permutite. 
From  measurements  of  the  exchange  of  kations  between  the 
permutite  and  the  solution,  conclusions  may  be  drawn  as  to  the 
presence  of  complexes  in  the  solution.  It  is  shown,  by  this  method, 
that  the  simple  complex  kation  CuB*  is  present  in  practically  all 
the  copper  salt  solutions  examined  even  at  the  greatest  dilutions. 
The  presence  of  the  complex  Cu2B3*  has  been  proved  only  in  the 
case  of  copper  chloride  and  bromide,  whilst  it  is  probable  that  the 
other  salts  exhibit  a  higher  complex  formation,  which,  however, 
is  not  present  in  such  great  concentrations.  The  complexity  of 
cojjper  salt  solutions  increases  at  constant  concentration  with  the 
strength  of  the  acid,  and  is  greater  with  the  salts  of  halogen  acids 
than  with  the  salts  of  oxygen  acids  of  equal  strength.  J.  F.  S. 

Extraction  and  Purification  of  Scandium  from  Thorveitite 
from  Madagascar.  Pierre  Urbain  and  G.  Urbain  (Compt. 
rend .,  1922,  174,  1310 — -1313). — The  finely  ground  mineral  is  fused 
with  sodium  hydroxide  and  the  product  extracted  with  water. 
The  insoluble  residue  is  dissolved  in  the  least  possible  quantity  of 
sulphuric  acid,  and  the  rare  earth  metals  are  precipitated  as  fluorides 
by  the  addition  of  an  excess  of  hydrofluoric  acid.  The  fluorides 
are  decomposed  by  sulphuric  acid,  and  scandium  hydrogen  sulphate 
crystallises  out  on  concentrating  the  solution.  The  sulphates  are 
converted  into  nitrates  by  passage  through  the  hydroxides,  and 
the  solution  of  nitrates  is  evaporated  and  heated  on  a  water-bath 
for  a  long  time  to  free  it  from  excess  of  acid.  To  the  concentrated 
solution  an  excess  of  powdered  potassium  sulphate  is  added  until 
the  solution  is  saturated  with  this  salt.  After  three  days,  the 
double  scandium  potassium  sulphate  is  collected  and  washed  as 
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quickly  as  possible  with  a  saturated  solution  of  potassium  sulphate. 
Any  scandium  remaining  in  the  mother-liquors  is  precipitated  as 
hydroxide  and  put  through  the  same  process.  The  double  sulphate 
may  be  dissolved  in  aqueous  ammonium  carbonate,  and  from  the 
solution,  on  warming,  scandium  hydroxy- carbonate  is  precipitated. 
The  residue  of  the  scandium  in  the  mother- liquors  may  be  recovered 
by  conversion  into  its  acetylacetonate,  which  is  soluble  in  chloroform 
and  sublimes  when  heated  in  a  vacuum  at  200°.  W.  G. 

The  Atomic  Numbers  of  Neo-ytterbium,  Lutecium,  and 
Celtium.  G.  Urbain  (Compt.  rend.,  1922,  174,  1349 — 1351). — 
An  historical  paper  in  which  the  author  points  out  that  Dauvillier’s 
work  (this  vol.,  ii,  463)  completes  the  work  of  Moseley,  himself, 
and  others,  and  definitely  establishes  celtium  as  a  chemical  element 
with  the  atomic  number  72,  and  having  an  atomic  weight  between 
that  of  lutecium,  175,  and  that  of  tantalum,  181-5,  W.  G. 

The  Measurements  of  the  Densities  of  the  Haloids  of 
Aluminium  with  Mercury  as  Pyknometer  Liquid.  Wilhelm 
Biltz  and  Walter  Wein  (Z.  anorg.  Chem.}  1922,  121,  257 — 265). — - 
The  author  in  previous  communications  (A.,  1921,  ii,  437;  1922,  ii, 
487)  has  discovered  an  abnormality  in  the  linear  relations  in  the 
atomic  and  molecular  volumes  of  the  haloids  of  aluminium.  Former 
workers  (Deville  and  Troost,  Ann.  Chim.  Phys.,  1860,  [iii],  58, 
279)  used  “  oil  of  naphtha  99  as  the  pyknometer  liquid.  Inaccuracies 
due  to  the  solubility  of  the  bromide  and  iodide  of  aluminium  in 
this  liquid  led  the  author  to  replace  it  by  mercury.  Toluene  was 
employed  in  the  case  of  the  chloride,  on  which  it  has  no  action. 
Improved  methods  of  preparation  of  the  haloids  are  given,  and 
density  determinations  are  described.  The  densities  and  molecular 
volumes  were  found  to  be:  aluminium  fluoride  (df  3-10),  27*1; 
aluminium  chloride  (df  2*44),  54-7;  aluminium  bromide  (df  3-01), 
88*7 ;  aluminium  iodide  (df  3-98),  102-5.  These  values,  however, 
do  not  show  the  linear  relationship  exhibited  by  all  other  haloids. 
Other  abnormalities  are  found  in  the  physical  constants  of  the 
haloids  of  aluminium,  for  example,  the  melting  point  of  the  bromide 
does  not  lie  between  those  of  the  iodide  and  chloride.  These  are 
ascribed  to  polymerisation  to  double  molecules,  [A12F6],  [A12C16], 
[Al2Br6],  and  [A12I6].  These  double  molecules  correspond  "with 
cryolite,  [AlF6]Na3,  the  three  umivalent  sodium  atoms  being  replaced 
by  one  tervalent  aluminium  atom  thus  :  [A1F6]A1,  [A1C16]A1, 
[AlBr6]Al  and  [A1I6]A1.  An  X-ray  examination  is  necessary  to 
test  this  explanation.  W.  T. 

Monoclinic  Double  Selenates  of  the  Manganese  Group. 

A.  E.  H.  Tutton  (Proc.  Roy.  Soc .,  1922,  [ A ],  101,  225—245). — 
In  the  group  of  the  series  R2M(Se04)2,6H20,  in  which  M  is  man¬ 
ganese,  only  three  salts  could  be  obtained,  namely,  those  in  which 
R  is  rubidium,  csesium,  or  ammonium.  Potassium  manganese 
selenate,  like  the  corresponding  sulphate,  only  exists  in  the  tetra- 
hydrated  form,  even  at  0°.  The  morphological  relationships 
between  the  three  salts  are  similar  to  those  observed  in  every 
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other  group  of  the  series  (cf.  A.,  1920,  ii,  690).  The  salts  all 
crystallise  in  the  holohedral-prismatic  class  of  the  monoclinic 
system.  Rubidium  manganous  selenate,  Rb2Mn(Se04)2,6H20, 
a  :b  :  c=0-7422  :  1  :  0-5008;  p=105°  9';  df  2-763.  Caesium  man¬ 
ganous  selenate,  Cs2Mn(Se04)2,6H20,  a:  b  :  c— 0-7319  :  1  :  0-4957 ; 
p  — 106°  22';  df  3-008.  Ammonium  manganous  selenate, 

(NH4)2Mn(Se04)2,6H20,  a  :  b  :  c=0-7427  : 1  :  0-4979 ;  p=106°  16' ; 
df  2-158.  The  ammonium  salt,  besides  the  cleavage  parallel  to 
{201}  common  to  the  series,  exhibits  an  even  more  perfect  one 
parallel  to  {010}.  The  optical  constants  of  the  crystals  of  all 
the  salts  were  measured.  E.  H.  R. 

Equilibria  in  the  Systems  Iron-Carbon-Oxygen  and  Iron- 
Hydrogen-Oxygen,  and  the  Free  Energies  of  the  Oxides  of 

Iron.  E.  D.  Eastman  (J.  Amer .  Chem .  Soc.,  1922,  44,  975 — 
998). — A  theoretical  paper  in  which  the  data  obtained  by  a  number 
of  authors  in  connexion  with  the  two  systems  named  in  the  title 
have  been  correlated  and  criticised.  A  number  of  calculations 
have  been  made  from  the  correlated  data,  and  the  following  con¬ 
clusions  drawn.  Ferric  oxide  and  ferroso- ferric  oxide  at  1100° 
and  above  form  a  continuous  series  of  solid  solutions,  although 
there  are  indications  that  at  temperatures  much  below  1000°  they 
may  not  be  soluble  in  each  other  in  all  proportions.  Ferroso- 
ferric  oxide  and  ferrous  oxide  up  to  1100°  at  least  definitely  do  not 
form  a  continuous  series  of  solutions,  although  they  do  dissolve 
in  each  other  to  a  limited  extent.  Ferrous  oxide  appears  to  be 
soluble  in  iron  to  the  extent  of  20 — 25  mol.%  (6 — 8%  oxygen), 
although  metallic  iron  is  not  appreciably  soluble  in  the  oxide. 
Ferrous  oxide  is  unstable  with  respect  to  ferroso -ferric  oxide  and 
iron  below  about  565°,  and  ferroso -ferric  oxide  shows  an  inversion 
point  in  the  same  region.  When  carbon  monoxide  reacts  with 
pure  iron  in  a  closed  tube  above  500°,  carbon  is  not  ordinarily 
deposited  as  a  separate  phase.  At  temperatures  above  800°,  a 
trivariant  equilibrium  with  iron  containing  dissolved  carbon  or 
carbide  as  the  solid  phase  may  be  established,  or  one  in  which  the 
solid  phase  contains  dissolved  oxygen  as  well  as  carbon,  and  the 
gas  is  richer  in  carbon  dioxide  than  in  the  former  case.  It  is 
possible  that  bi variant  equilibria  corresponding  with  these,  with  a 
separate  dissolved  carbon  or  carbide  phase,  may  also  be  established 
on  repeated  treatment,  but  this  does  not  appear  to  be  proved. 
With  a  stream  of  carbon  monoxide  acting  on  iron  in  the  vicinity 
of  650°,  separate  phases  consisting  of  carbon,  ferrous  oxide,  and  iron 
containing  dissolved  oxygen  and  carbon  (or  carbide)  are  probably 
formed.  At  higher  temperatures,  the  oxide  and  separate  carbon 
phases  do  not  appear,  and  the  amount  of  dissolved  carbon  decreases. 
Carbon  dioxide  acting  on  iron  in  a  closed  tube  probably  produces 
again  a  trivariant  system.  At  temperatures  in  the  neighbourhood 
of  600°  and  lower,  carbon  is  present  in  the  solid  phase,  decreasing 
in  amount  as  the  temperature  is  increased.  The  individual  results, 
of  the  investigators  of  univariant  and  bivariant  equilibria  involving 
iron  or  ferrous  oxide,  ferrous  oxide  or  ferroso -ferric  oxide,  carbon 
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monoxide,  carbon  dioxide,  and  carbon  under  conditions  such  that 
the  presence  of  separate  and  definite  solid  phases  in  large  amounts  was 
assured,  are  in  sufficient  agreement  to  permit  the  use  of  equilibrium 
constants  and  free  energies  based  on  them.  These  constants  are 
tabulated  for  the  range  600 — 1000°.  Bivariant  equilibria  involving 
iron  or  ferrous  oxide,  ferrous  oxide  or  ferroso-ferric  oxide,  and 
hydrogen  yield  such  different  results  that  the  data  cannot  be 
safely  used.  J.  F.  S. 

The  Penetration  of  Tempering  in  Steel.  Georges  Charpy 
and  Louis  Grenet  (Compt.  rend .,  1922,  174,  1273 — 1276). — A 
square  bar  of  the  steel  to  be  examined  is  used  for  the  purpose. 
It  is  heated  in  the  furnace  at  the  required  temperature  until  its 
temperature  is  uniform.  The  upper  part  of  the  bar  is  then  wrapped 
round  with  asbestos,  and  on  to  the  base  is  directed  a  regulated 
stream  of  cold  water.  When  the  cooling  is  complete,  the  hardness 
is  determined  on  one  face  at  different  distances  from  the  base. 
The  bar  may  then,  if  necessary,  be  submitted  to  further  thermal 
treatments  and  the  other  three  faces  used  for  determining  the 
hardness.  The  results  are  in  accord  with  those  obtained  on  a 
fragment  of  metal  cut  out  from  a  thick  piece  after  its  tempering. 
With  a  nickel-chrome  steel,  the  hardness  was  found  to  vary  from 
387  at  3  mm.  from  the  base  to  180  at  90  mm.  With  an  auto¬ 
tempering  steel,  after  tempering  at  800°,  the  hardness  was  practically 
uniform  along  the  whole  length  of  the  bar. 

The  method  may  also  be  used  for  metals  which  are  not  homo¬ 
geneous,  and  permits  of  a  study  of  the  influence  of  cementation 
on  thick  plates.  In  this  wray,  it  was  found  that,  in  certain  cases, 
the  hardness  of  the  part  situated  behind  the  cemented  region  is 
less  than  that  obtained  with  a  bar  of  the  same  composition,  tempered 
under  the  same  conditions,  but  showing  no  cemented  region. 

W.  G. 

Centrifugal  Method  for  Preparing  Colloidal  Ferric  Hydr¬ 
oxide,  Aluminium  Hydroxide,  and  Silicic  Acid.  Richard 
Bradfield  ( J .  Amer.  Ghem.  Soc.,  1922,  44,  965 — 974). — Colloidal 
ferric  hydroxide,  aluminium  hydroxide,  and  silicic  acid  may  be 
prepared  from  the  freshly  formed  precipitates  of  these  substances 
by  removing  the  excess  of  precipitating  agent  by  a  very  thorough 
washing,  which  is  achieved  by  means  of  a  centrifuge  with  a  rotation 
of  32,500  per  minute.  This  method  has  many  advantages  over 
the  older  methods,  chief  of  which  are,  (a)  the  removal  of  the  electro¬ 
lytes  formed  on  precipitation  is  more  complete ;  (b)  the  addition  of 
a  peptising  agent  and  its  consequent  incomplete  removal  by  either 
prolonged  boiling  or  dialysis  is  unnecessary;  (c)  sols  of  a  more 
uniform  degree  of  dispersion  can  be  prepared,  since  particles  of 
similar  size  and  of  similar  degrees  of  hydration  are  deposited  in  the 
same  zone  of  the  centrifuge  bowl ;  (d)  sols  of  any  desired  concen¬ 
tration  from  a  semi-gel  to  the  merest  trace  can  be  prepared  by  the 
addition  of  water  to  the  more  concentrated  form,  and  all  concen¬ 
trations  are  very  stable.  It  is  shown  that  aluminium  hydroxide 
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precipitated  by  ammonium  hydroxide  in  the  presence  of  an  excess 
of  sulphate  ions  is  not  irreversible.  J.  F.  S. 

The  Reduction  of  Oxides  by  Hydrogen,  E.  Berger  (Compt. 
rend.,  1922,  174,  1341 — 1343;  cf.  A.,  1914,  ii,  656;  Sabatier  and 
Espil,  A.,  1914,  ii,  276). — From  a  study  of  the  velocity  curves  for 
the  reduction,  by  hydrogen,  of  specimens  of  nickel  oxide  prepared 
in  different  ways,  the  author  finds  that  the  discontinuity  in  the 
curves  occurs  at  different  stages  in  the  reduction  varying  with  the 
specimen.  This  discontinuity  cannot,  therefore,  be  explained  on 
the  basis  of  the  formation  of  an  intermediate  oxide,  and  doubt  is 
therefore  cast  on  the  existence  of  sub-oxides  of  nickel.  W.  G. 

New  Properties  of  the  Green  Chromium  Sulphate.  A. 

Recoura  {Compt.  rend.,  1922,  174,  1460 — 1463). — It  has  been 
shown  by  Colson  (A.,  1907,  ii,  177,  267,  474)  that  the  green  chromium 
sulphate,  immediately  after  its  solution  in  water,  exists  in  a  con¬ 
densed  form,  which  is  slowly  depolymerised.  In  this  condensed 
form,  it  is  found  to  be  capable  of  masking  the  sulphate  ion  in  other 
sulphates  to  the  extent  of  several  hundred  molecules  for  each 
molecule  of  the  green  sulphate  present.  The  number  of  molecules 
which  can  be  thus  masked  depends  on  the  length  of  time  during 
which  the  green  sulphate  has  been  in  solution,  the  acidity,  and  the 
concentration  of  the  solution.  W.  G. 

X-Ray  Examination  of  the  Trioxides  of  Tungsten,  Molyb¬ 
denum,  and  their  Hydrates.  H.  C.  Burger  ( Z .  anorg.  Chem ., 
1922,  121,  240 — 242). — The  highest  oxide  of  tungsten,  W03,  can 
exist  in  various  forms  as  large,  bright  yellow  crystals,  or  long, 
thin,  dark  blue,  or  green  needles.  All  these  modifications  gave 
identical  angles  of  reflection  which  were,  however,  different  from 
that  of  the  hydrate.  This  proves  that  the  hydrate  is  a  definite 
chemical  compound  with  its  own  characteristic  crystal  form.  It 
corresponds  in  composition  with  W03,H20,  that  is,  H2W04;  this, 
on  heating,  loses  water  and  gives  the  above  trioxide.  A  definite 
chemical  compound  was  also  indicated  in  the  case  of  the  other 
hydrate,  W03,2H20;  that  is,  H4W05  tungstic  acid.  In  the  case 
of  molybdenum,  the  existence  of  H2Mo04  as  a  definite  chemical 
compound  was  proved.  This  is  a  much  more  convenient  method 
for  the  solution  of  such  problems  than  that  of  measuring  the  vapour 
pressure  as  a  function  of  the  composition.  The  phases  in  the  mixture 
can  be  found  and  the  whole  work  carried  out  in  a  short  time  with  a 
few  mg.  of  the  substance.  W.  T. 

The  Valency  of  Tungsten  and  Molybdenum  in  their  Com¬ 
plex  Octacyanides.  Oscar  Olsson  Collenberg  (Z.  anorg. 
Chem.,  1922,  121,  298—312). — The  author  reviews  previous  work 
on  the  subject  and  shows  the  sources  of  error.  He  determined  the 
valency  by  means  of  ammoniacal  silver  chloride  and  found  that  the 
central  atoms  were  in  each  case  quadrivalent  in  agreement  with 
their  formulae,  [W(CN)8]K4  and  [Mo(CN)4]K4.  These  results  were 
confirmed  by  another  method,  using  ferric  sulphate  and  potassium 
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permanganate,  this  method,  due  to  Friedheim  and  Hoffmann  (A., 
1902,  ii,  265),  being  modified  and  so  rendered  applicable  in  the 
presence  of  cyanides.  W.  T. 

The  Chlorides  of  Bivalent  Molybdenum,  Tungsten,  and 
Tantalum.  I.  Kurt  Lindner  [with  Emma  Haller,  Herbert 
Helwig,  Antonie  Kohler,  and  Hellmuth  Feit]  ( Ber 1922, 
55,  [B],  1458 — 1465). — The  formulae  HMo3C17?4H20,  HW3C17,4‘5H20, 
and  Ta6Cl14,7H20  have  been  ascribed  by  Rosenheim  and  Kohn 
(A.,  1910,  ii,  300),  Hill  (A.,  1917,  ii,  36),  and  Chapin  (A.,  1910,  ii,  303), 
respectively,  to  the  dichlorides  of  molybdenum,  tungsten,  and 
tantalum.  The  preparation  of  these  chlorides  has  been  subjected 
to  exhaustive  investigation.  It  is  shown  that  they  are  uniformly 
constituted  in  accordance  with  the  general  formula,  HX3C17,4H20, 
in  which  the  metal  is  bivalent.  The  methods  used  in  their  prepar¬ 
ation  are  the  treatment  of  the  metals  with  gaseous  chlorine  under 
suitable  conditions  of  temperature  and  pressure  and  the  reduction 
of  the  higher  chlorides  by  gases  or  other  reducing  agents  such  as 
metals. 

At  all  temperatures  up  to  1200°,  molybdenum  is  converted  by 
chlorine  into  the  pentachloride.  The  dichloride  is  obtained  con¬ 
veniently  by  passing  carbonyl  chloride  over  powdered  molybdenum 
at  700 — 800° ;  a  small  quantity  of  the  pentachloride  sublimes, 
after  which  the  metal  gradually  becomes  coated  with  a  heavy 
yellow  layer  of  molybdenum  dichloride,  which  ultimately  protects 
the  metal  from  further  action.  The  dichloride  is  then  extracted 
with  concentrated  hydrochloric  acid  and  the  residual  metal  is  again 
treated  with  carbonyl  chloride.  The  compound,  HMo3C17,4H20, 
separates  almost  quantitatively  from  the  acid  solutions  in  the 
form  of  long,  yellow  needles.  At  about  600°,  molybdenum  tri¬ 
chloride  is  the  main  product  of  the  action  of  carbonyl  chloride  on 
molybdenum,  whereas  below  this  temperature  the  pentachloride 
is  produced.  Less  favourable  but  useful  results  are  obtained  by 
the  reduction  of  molybdenum  pentachloride  with  finely  divided 
aluminium  in  the  presence  of  ignited  quartz  powder  (to  moderate 
the  violence  of  the  reaction).  The  product  is  subsequently  ex¬ 
tracted  with  hydrochloric  acid.  The  yield  is  considerably  diminished 
by  the  reduction  of  molybdenum  pentachloride  to  other  stages  and 
even  to  metallic  aluminium  and  the  consequent  difficulty  of  working 
up  the  residues. 

Tungsten  dichloride  cannot  be  prepared  from  the  metal  and 
carbonyl  chloride,  which,  over  a  wide  interval  of  temperature,  give 
carbon  and  the  “  red  oxychloride,”  WOCl4,  in  addition  to  small 
quantities  of  tungsten  hexaehloride  and  probably  of  tungsten 
pentachloride.  The  reduction  of  tungsten  hexaehloride  by  sodium 
amalgam  (Hill,  loc.  cit.)  is  uncontrollable,  and  even  if  successful 
only  gives  minimal  quantities  of  the  dichloride;  the  results  with 
an  alloy  of  sodium  and  potassium  are  even  less  promising.  On  the 
other  hand,  tungsten  hexaehloride  is  readily  reduced  to  the  dichloride 
by  ignition  in  a  stream  of  nitrogen  with  powdered  aluminium  and 
quartz;  the  product  is  extracted  with  hydrochloric  acid  and  the 
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reddish -yellow  extract  is  concentrated  and  saturated  with  hydrogen 
chloride,  thus  causing  the  separation  of  the  compound 

HW3C17,4H20 

in  slender,  yellow  needles,  which  are  considerably  less  stable  than 
the  corresponding  molybdenum  compound  and  rapidly  lose  hydrogen 
chloride  when  exposed  to  air. 

Tantalum  is  converted  into  its  pentachloride  by  carbonyl  chloride. 
Tantalum  pentachloride  is  reduced  by  powdered  metals  to  the 
dichloride  and,  since  the  reaction  proceeds  less  violently  than  with 
the  molybdenum  and  tungsten  compounds,  the  addition  of  powdered 
quartz  may  be  omitted.  Aluminium,  zinc,  and  lead  are  efficient. 
The  residues  are  extracted  exhaustively  with  hydrochloric  acid. 
The  isolation  of  the  compound  HTa3Cl7,4H20,  a  blackish-green, 
unusually  stable,  crystalline  powder,  from  the  extracts  is  a  matter 
of  some  difficulty,  since  it  only  separates  from  very  concentrated 
solutions  and  its  crystallisation  is  greatly  impeded  by  the  presence 
of  dissolved  aluminium  chloride.  It  is  preferable,  therefore,  to  use 
zinc  which  can  be  removed  as  sulphide  after  addition  of  sodium 
acetate  to  the  solution  or  lead,  the  dissolved  traces  of  which  can 
be  precipitated  directly  with  hydrogen  sulphide.  Molten  tantalum 
pentachloride  cannot  be  reduced  electrolytically  between  carbon 
poles,  since  the  substance  is  an  insulator  (cf.  Biltz  and  Voigt,  this 
vol.,  ii,  302).  Electrolysis  takes  place  after  addition  of  alkali 
chlorides,  and  the  dichloride  is  formed  to  some  extent ;  the  method 
has  no  preparative  value.  H.  W. 

Electrolytic  Removal  of  Alkali  from  Salts.  A.  Lotter- 
moser  (Kolloid  Z.,  1922,  30,  346 — 348). — The  author  shows  that 
by  the  electrolysis  of  normal  sodium  tungstate  it  is  possible  to 
prepare  paratungstates  and  other  complex  tungstates  by  the 
removal  of  sodium  hydroxide.  In  the  case  of  sodium  paratung- 
state,  the  preparation  is  carried  out  as  follows.  A  solution  of 
normal  sodium  tungstate  (Na2W04,2H20),  51  grams  in  200  c.c. 
of  water,  is  placed  in  a  250  c.c.  porous  pot  which  stands  in  a  beaker 
containing  exactly  750  c.c.  of  Nf  10-sodium  hydroxide.  An  anode 
consisting  of  a  coil  of  platinum  wire  is  placed  in  the  porous  cell, 
and  the  electrolysis  carried  out  with  a  current  of  2  amperes  until  the 
sodium  hydroxide  has  increased  in  concentration  by  the  calculated 
amount.  When  this  state  is  reached,  the  anode  solution  is  allowed 
to  crystallise ;  sodium  paratungstate  separates  in  large,  vitreous 
crystals.  In  the  same  way,  sodium  ditungstate  and  metatungstate 
were  also  prepared  (cf.  Kroger,  this  vol.,  ii,  212).  J.  F.  S. 

The  Hydrates  of  Uranium  Tetr oxide  and  Uranium  Trioxide, 

Gustav  F.  Huttig  and  Edith  von  Schroeder  (Z.  anorg.  Chem ., 
1922,  121,  243 — 253). — Details  are  given  of  the  preparation  of 
the  bright  yellow,  hygroscopic  hydrate  of  uranium  tetroxide,  which 
corresponds  with  the  formula  U04,3H20.  This  was  heated  in  a 
vacuum,  but  the  tetroxide,  U04,  could  not  be  obtained,  the  final  pro¬ 
duct  being  the  trioxide,  U03.  The  compound  loses  oxygen  before 
all  the  water  is  expelled,  and  the  authors  consider  the  existence  of 
the  tetroxide  as  very  doubtful.  The  changes  in  composition  were 
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studied  in  a  Hiittig  tensi-eudiometer  (A.,  1921,  ii,  195),  and  the 
following  hydrates  were  indicated  :  U04,4-5H20=U03,H202,3*5H20 ; 
UO3.5,3H2O-UO3,0'5H2O2,2-5H2O-H2U2O8,5H2O ;  U03.5,2H20= 
UO3,0'5H2O2,l*5H2O=H2U2O8,3H2O[  ?];  peruranic  acid  pentahydr- 
ate,  UO3,0*5H2O— H2JJ207,  pyrouranic  acid.  It  is  assumed  that 
these  are  derivatives  of  the  trioxide  and  that  hydrogen  peroxide  is 
contained  in  the  first,  second,  and  third  compounds. 

In  the  case  of  uranium  trioxide,  indication  was  given  of  the  follow¬ 
ing  hydrates:  U03,2H20=H2U04,H20,  U03,H20=H2U04, .uranic 
acid.  W.  T, 

The  Triboluminescence  of  Uranium  Salts  and  Three  New 
Organic  Uranium  Compounds.  J.  A.  Siemssen  (Chem.  Ztg., 
1922,  46,  450  ;  cf.  A.,  1919,  ii,  346). — A  specimen  of  uranium  nitrate 
which  had  been  kept  in  a  stoppered  bottle  for  forty-one  years 
showed  weak  triboluminescence  compared  with  other  preparations, 
and  its  luminosity  was  very  slight.  A  specimen  of  sodium  uranate 
which  was  not  triboluminescent  was  converted  into  uranium  nitrate 
which  showed  fairly  strong  triboluminescence.  A  preliminary 
announcement  is  made  of  the  discovery  of  three  salts,  obtained  by 
the  action  of  pyrazolone  derivatives  on  uranium  compounds,  which 
possess  powerful  bactericidal  properties.  No  further  chemical 
particulars  are  given.  E.  H.  R. 

The  Behaviour  of  the  Stannic  Acids  towards  Hydrochloric 
Acid.  George  Ernest  Collins  and  John  Kereoot  Wood 
(T.,  1922,  121,  1122—1133). 

The  Anodic  Corrosion  of  Bismuth.  Bismuth  Compounds. 

E.  B.  R.  Prideaux  and  H.  W.  Hewis  (J.  Soc.  Chem.  Ind .,  1922, 
41,  167— 171t).  — As  a  possibly  advantageous  alternative  to  attack 
by  nitric  acid,  the  anodic  corrosion  of  bismuth  in  an  anolyte  of 
sodium  nitrate  was  investigated.  The  bismuth  anodes  were  cast 
on  copper  wire,  the  cathode  was  a  strip  of  nickel  and  in  order  to 
prevent  reduction  of  the  nitrate  to  ammonia  it  was  placed  in  a 
catholyte  of  dilute  alkali  in  a  porous  pot. 

In  the  first  series  of  experiments,  10%  sodium  nitrate  solutions 
were  used,  with  a  current  density  of  12*5  amperes  per  sq.  dcm. 
and  an  average  of  4*6  volts.  The  current  efficiency  calculated 
from  the  anodic  loss  was  100%,  and  1*76  kilowatt-hours  were  con¬ 
sumed  per  kilo,  of  bismuth  dissolved.  The  product  was  an  oxy- 
nitrate  containing  on  the  average  about  30%  of  bismuth  oxide,  and 
came  down  partly  as  a  white  deposit  and  partly  as  a  crust  on  the 
anode.  The  amount  of  bismuth  in  the  solution  was  negligible. 
In  the  second  series  of  experiments,  saturated  solutions  of  sodium 
nitrate  were  used  as  the  anolyte,  and  in  this  case  the  bismuth  oxy- 
nitrate  came  down  entirely  as  a  loose  precipitate,  and  one-half  to 
three-quarters  of  the  total  bismuth  remained  in  solution,  from 
which  it  may  be  obtained  as  oxynitrate  by  dilution,  or  used  directly 
for  other  bismuth  preparations.  The  fully  hydrated  white  bismuth 
hydroxide,  Bi(0H)3,  can  be  prepared  from  this  anodic  solution  by 
allowing  it  to  run  into  an  equal  volume  of  A/2-sodium  hydroxide 
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diluted  about  five  times.  The  white  precipitate  is  wrashed  by 
decantation.  An  examination  of  xeroform  (bismuth  tribromo- 
phenoxide)  prepared  by  the  usual  method  of  adding  bismuth 
nitrate  to  a  solution  of  tribromophenol  in  sodium  hydroxide, 
showred  that  it  contained  an  appreciable  quantity  of  oxynitrate, 
and  the  alcoholic  extract  contained  nitrobromophenols  in  addition 
to  much  tribromophenol.  On  ignition,  moreover,  it  gave  a  lemon- 
yellow  residue  containing  bromine,  and  it  does  not  therefore  yield 
pure  bismuth  oxide,  as  usually  stated.  Commercial  xeroform 
appears  therefore  to  be  very  impure,  although  doubtless  quite 
suitable  for  the  purpose  intended.  A  purer  preparation  was 
obtained  by  using  the  anodic  solution  of  bismuth  nitrate  in  sodium 
nitrate.  It  forms  a  bulky,  pink  precipitate,  which,  although  it  has 
a  definite  bismuth  content  (15*46%),  does  not  appear  to  correspond 
exactly  with  any  of  the  simpler  compounds  which  might  be  expected, 
for  example,  (C6H2Br30)3Bi  requires  17*36%.  It  is  possibly  a 
hydrate,  and  the  matter  is  being  further  investigated.  G.  F.  M. 

Double  Haloids  of  Bismuth  and  Thallium.  G.  Cah^eri 
and  G.  Perina  ( Gazzetta ,  1922,  52,  i,  241 — 246;  cf.  this  vol., 
ii,  378 ;  Ephraim  and  Barteczko,  A.,  1909,  ii,  236). — Bismuth 
thallous  bromide ,  2TlBr,BiBr3,  prepared  by  dissolving  bismuth 
carbonate  in  nitric  acid  and  adding  potassium  bromide,  crystallises 
in  lustrous,  lemon-yellow,  hexagonal  lamellae,  and  in  neutral  aqueous 
solution  undergoes  rapid  hydrolysis  to  thallous  bromide,  bismuth 
oxy bromide,  and  bromine.  Bismuth  thallous  iodide ,  2TlI,BiI3, 
prepared  by  adding  potassium  iodide  to  an  acid  solution  con¬ 
taining  thallium  and  bismuth,  forms  red,  regular  hexagonal  plates, 
exhibits  physical  and  chemical  properties  similar  to  those  of  the 
preceding  compound,  and  is  soluble  in  about  20,000  parts  of  water. 

The  formation  of  this  insoluble  double  iodide  may  be  used  as  a 
means  of  detecting  and  estimating  bismuth  after  other  metals 
forming  insoluble  iodides  have  been  removed.  A  solution  con¬ 
taining  0*029  gram  of  bismuth  per  litre  yields  a  voluminous  red 
precipitate  with  a  thallous  salt  and  potassium  iodide,  whereas 
with  hydrogen  sulphide  only  a  faint  brown  coloration  is  obtained. 
For  the  estimation,  the  solution  of  the  bismuth  salt  is  acidified 
with  hydrochloric  acid  and  then  treated  with  a  known  volume,  in 
excess,  of  standard  potassium  iodide  solution.  Standard  thallous 
sulphate  solution  is  next  run  in  from  a  burette  until  precipitation 
of  the  red  double  iodide  ceases  and  that  of  yellow  thallous  iodide 
is  evident.  The  precipitate  is  collected  on  a  Gooch  crucible  and 
washed  thoroughly  with  absolute  alcohol,  the  residual  excess  of 
potassium  iodide  in  the  solution  being  estimated  by  means  of 
potassium  iodate.  If  a  represents  the  amount  in  grams  of  iodine 
added  as  iodide  to  the  solution,  b  that  combining  with  the  thallium, 
and  c  that  remaining  in  excess,  calculated  on  the  basis  that  3  atoms 
of  iodine  correspond  with  1  atom  of  bismuth,  the  weight  of  the  latter 
in  grams  is  given  by  :  208[a— (6+ c)]/380*76. 

Addition  to  a  solution  of  K3Bi(CNS)6  (cf.  Vanino  and  Hauser, 
A.,  1902,  i,  14)  of  a  proportion  of  thallium  acetate  corresponding 
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with  one  equivalent  of  the  potassium  results  in  the  formation  of 
an  orange-yellow  precipitate  of  the  composition  K2TlBi(CNS)6, 
whilst  with  double  this  proportion  of  thallium  acetate,  the  com¬ 
pound,  KTl2Bi(CNS)6,  is  obtained  as  a  paler  yellow  precipitate. 
All  attempts  to  prepare  the  trisubstituted  salt,  Tl3Bi(CNS)6,  have 
proved  unsuccessful,  the  molecule  undergoing  demolition  with 
formation  of  thallous  thiocyanate.  T.  H.  P. 

The  Reduction  of  Tantalum  Pentachloride.  Otto  Ruff 
and  Fritz  Thomas  (Ber.,  1922,  55,  [B],  1466 — 1473). — Tantalum 
pentachloride  is  reduced  by  metallic  aluminium  in  the  presence 
of  aluminium  chloride  at  300°  to  a  mixture  of  various  chlorides  of 
tantalum.  A  larger  excess  of  aluminium  remains  unchanged  even 
when,  as  is  occasionally  the  case,  metallic  tantalum  is  formed. 
The  temperature  is  limited  by  the  resistance  of  the  tubes.  The 
dark  green  product  of  the  reaction  evolves  aluminium  chloride 
and  tantalum  pentachloride  when  heated,  the  latter  being  given 
off  in  such  a  manner  that  the  composition  of  the  residue  can  be 
regulated  by  the  choice  of  temperature  and  pressure.  A  mixture 
corresponding  approximately  with  tantalum  tetrachloride  is 
obtained  at  250°/2 — 3  mm. ;  at  350 — 400°  the  residue  has  the 
composition  of  a  trichloride  which  is  itself  decomposed  at  about 
500°,  leaving  a  mixture  of  di-  and  tri-chlorides. 

The  mixtures  of  chlorides  are  moderately  stable  towards  air. 
Treatment  with  water  causes  the  formation  of  intensely  green 
solutions  of  the  trichloride,  whilst  the  pentachloride  is  hydro¬ 
lysed  to  hydrochloric  and  tantalic  acids  and  the  dichloride  remains 
undissolved  as  a  blackish -green  residue.  The  green  solutions 
become  oxidised  slowly  on  exposure  to  air,  the  action  being  checked 
by  the  presence  of  acids.  The  di-  and  tri-chlorides  are  soluble  in 
cold,  sufficiently  dilute  sodium  hydroxide  solutions  without  evolu¬ 
tion  of  hydrogen  or  alteration  in  the  valency  of  the  element.  The 
alkaline  solutions  are  oxidised  with  unusual  readiness  by  air  and 
evolve  hydrogen  when  they  are  warmed ;  a  brown  tantalous  oxide 
is  thereby  produced  as  an  intermediate  step  in  the  formation  of 
tantalic  acid.  The  production  of  this  substance  is  also  observed 
during  rapid  oxidations  (with  hydrogen  peroxide  or  nitric  acid) 
in  acid  solution.  When  oxidation  is  effected  by  hydrogen  peroxide 
in  alkaline  solution,  a  brown  solution  of  a  pertantalate  is  obtained 
which  evolves  oxygen  and  becomes  colourless  when  boiled. 

The  behaviour  of  aqueous  solutions  of  titanium  trichloride  towards 
common  reagents  is  described  in  detail.  H.  W. 

Gold  Sulphides.  A.  Gutbier  and  E.  Durrwachter  (Z.  anorg. 
Chem.,  1922,  121,  266 — 274). — Various  sulphides  of  gold  are 
described  in  the  literature.  The  authors  could  not  obtain  the 
sulphides  with  the  formulae  Au2S  and  Au2S2.  A  rapid  stream  of 
hydrogen  sulphide  passed  at  the  ordinary  temperature  into  a 
2%  solution  of  chloroauric  acid,  [AuC14]H,  in  A-hydrochlorie 
acid  gave  a  black  precipitate  of  auric  sulphide,  Au2S3,  mixed  with 
small  amounts  of  metallic  gold.  The  relative  amounts  of  sulphide 
and  metal  depend  on  temperature,  concentration  of  the  chloro- 
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auric  acid,  and  the  rate  of  passing  in  the  hydrogen  sulphide.  At 
low  temperatures  —2°,  with  a  low  concentration  of  the  chloro- 
acid  and  a  very  rapid  stream  of  gas,  the  pure  sulphide  was  obtained. 
The  low  concentration  of  the  tetrachloro-acid  is  necessary,  because 
it  reacts  with  the  sulphide  formed.  Auric  sulphide  reacts  more 
rapidly  with  auric  chloride  than  with  the  tetrachloro- auric  acid 
and  pure  auric  sulphide  is  not  obtained  as  above  if  the  gas  is  bubbled 
into  a  solution  of  auric  chloride.  W.  T. 

Some  Complex  Chlorides  containing  Gold.  III.  A  New 
Caesium  Auric  Chloride.  Horace  L.  Wells  (Amer.  J.  Sci ., 
1922,  [v],  3,  414 — 416). — This  salt,  Cs5Au3C114,  was  obtained  from 
a  concentrated  solution  of  caesium  chloride  containing  compara¬ 
tively  little  auric  chloride.  It  is  best  prepared  in  the  presence  of 
concentrated  hydrochloric  acid,  because  it  is  quickly  decomposed 
by  water,  with  the  formation  of  a  yellow  precipitate  of  the  usual 
double  salt,  CsAuC14.  The  new  complex  salt  was  obtained  as 
very  minute  deep  red  crystals.  W.  T. 

Rubidium  (Caesium)  Silver  Gold  Bromides.  Eugen 
Suschnig  ( Monatsh .,  1921,  42,  399 — 404). — Triple  bromides  of 
rubidium  (or  caesium),  silver,  and  gold  have  been  prepared  corre¬ 
sponding  with  the  triple  chlorides  described  by  Bayer  (A.,  1920, 
ii,  688)  and  discussed  by  Emich  ( ibid .,  689).  The  silver  and  gold 
are  vicarious  constituents,  and  their  proportions  in  the  compounds 
depend  on  their  concentrations  in  the  solutions  from  which  crystal¬ 
lisation  takes  place.  The  compounds  correspond  with  the  formulae 
Kb3Aga:Au(2_a:/3)Br9  and  Cs3AgarAu(2-a:/3)Br9.  In  the  rubidium  com¬ 
pound,  the  atomic  proportion  of  silver  varied  from  0-77  to  1*59, 
and  in  the  caesium  compound  from  0*89  to  1*14.  The  rubidium 
salt  forms  almost  black  needles,  deep  violet  in  thin  sections,  whilst 
the  caesium  salt  is  similar  to  Bayer’s  triple  chloride.  The  salts 
can  only  be  prepared  in  strong  hydrobromic  acid  solution;  they 
are  decomposed  by  water.  An  analogous  potassium  salt  could 
not  be  obtained,  but  microscopical  tests  showed  that  an  ammonium 
compound  is  formed,  and  also  compounds  with  organic  bases 
such  as  guanidine,  caffeine,  pyridine,  hexamethylenetetramine, 
and  methyl-  and  ethyl-amine  instead  of  rubidium  or  caesium. 
The  compounds  are  adapted  to  the  microchemical  identification 
of  gold,  silver,  and  rubidium  or  caesium  in  absence  of  disturbing 
elements.  Microchemical  tests  indicate  that  aluminium,  chromium, 
zinc,  nickel,  cobalt,  uranium,  mercury,  and  manganese  can  replace 
silver  in  the  triple  chlorides  and  that  ferric  iron,  calcium,  strontium, 
and  barium  can  replace  the  alkali  metal.  E.  H.  B. 

Determination  of  the  Werner  Structure  of  Inorganic 
Compounds  by  means  of  X-Rays.  Paul  Scherrer  and  P. 
Stoll  (Z.  anorg.  Chem.y  1922,  121,  319 — 320). — The  space  lattices 
of  the  following  complex  salts  were  determined  :  [PdBr6]Rb2, 
[Ni(NH3)6]Cl2,  and  [PtCl6]K2.  The  six  co-ordinated  groups  were 
placed  at  the  six  corners  of  a  regular  octahedron  with  the  central 
atom  at  the  centre.  The  salts  resembled  calcium  fluoride  with 
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the  co-ordinated  complex  taking  the  place  of  the  atom  calcium. 
The  platinum  and  chlorine  were  l*6xl0-8  cm.  apart  and  the  edge 
of  the  octahedron  measured  9-7  x  10“8  cm.  W.  T. 

Chloroiridiates  of  Complex  Metal  Bases.  A.  Benrath, 
W.  Bucher,  and  H.  Eckstein  (Z.  anorg.  Chem .,  1922,  121,  347 — 
360). — Jorgensen  prepared  a  large  number  of  salts  of  the  ammines 
of  cobalt  and  chromium  by  combining  the  complex  bases  with 
different  acid  radicles.  The  complex  acids  of  the  noble  metals 
formed  beautifully  coloured,  crystalline  salts.  The  present  authors 
employed  the  complex  hexachloroiridiate  as  the  acid  radicle. 
The  salts  formed  with  cobalt  as  the  central  atom  of  the  complex 
base  were  found  to  crystallise  only  with  difficulty  and  to  be  more 
unstable  than  the  corresponding  platinum  compounds.  In  the 
hexammine  salts  the  most  stable  were  those  in  which  all  the  acid 
radicles  were  replaced  by  the  complex  iridium  radicle ;  the  others 
were  very  unstable.  The  hexammine  and  pentammine  salts  as 
well  as  the  aquo-salts  with  four  or  five  molecules  of  ammonia 
are  insoluble,  stable,  yellow  to  brown  in  colour,  decomposed  only 
by  long  boiling  with  an  alkali  hydroxide,  micro -crystalline  and 
decomposed  when  heated  alone  at  150°.  The  tetrammine  salts 
are  more  soluble,  can  be  precipitated  with  alcohol,  are  crystalline 
and  golden-yellow  to  bronze-red  in  colour.  They  decompose  in 
hot  water,  and  when  heated  alone  at  105 — 120°.  The  preparation 
and  properties  of  the  following  are  described  :  Hexamminecobaltic 
hexachloroiridiate,  [Co(NH3)6]2[IrCl6]3.  Hexamminecobaltic  nitrate 
hexachloroiridiate,  [Co(NH3)6]N03[IrCl6].  Basic  hexammine¬ 
cobaltic  hexachloroiridiate,  [Co(NH3)6]OH[IrCl6].  Chloropentam- 
minecobaltic  hexachloroiridiate,  [Co(NH3)5Cl][IrCl6].  Aquopent- 
amminecobaltic  hexachloroiridiate,  [Co(NH3)5H20]2[IrCl6]3.  trans- 
Dinitrotetramminecobaltic  hexachloroiridiate  trihydrate, 

[Co(NH3)4(N  02)2][IrCl6]  ,3H20 . 
cisDinitrotetrammineeobaltic  hexachloroiridiate, 

.  .  [Co(NH3)4(N02)2][IrCl6]. 

cisDichlorotetramminecobaltic  hexachloroiridiate, 

.[Co(NH3)4Cl2]2[IrCl6]. 

Aquonitrotetramminecobaltic  hexachloroiridiate, 

[Co(NH3)4(H20)N02][IrCl6]. 

The  salts  with  chromium  in  the  basic  complex  resemble  the 
corresponding  cobalt  compounds.  They  are  dirty  yellow  in  colour. 
The  hexammine  and  pentammine  salts  separated  as  very  fine 
suspensions,  the  tetrammine  salts  crystallised  much  more  readily. 
The  following  salts  are  described  :  Hexamminechromic  hexa¬ 
chloroiridiate,  [Cr(NH3)6]2[IrCl6]3.  Hexamminechromic  nitrate 
hexachloroiridiate,  [Cr(NH3)6]N03[IrCl6].  Basic  hexamminechromic 
hexachloroiridiate,  [Cr(NH3)6]OH[IrCl6].  Hexamminechromic  sul¬ 
phate  hexachloroiridiate,  [Cr(NH3)6]2(S04)2[IrCl6].  Chloropentam- 
minechromic  hexachloroiridiate,  [Cr(NH3)5Cl][IrCl6].  Hydroxoaquo- 
tetramminechromic  hexachloroiridiate,  [Cr(NH3)4(H20)0H][IrCl6]. 
Dithiocyanatotetramminechromic  hexachloroiridiate, 

[Cr(NH3)4(CNS)2]2[IrCl6]. 
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Dichloroaquotriamminechromic  hexachloroiridiate, 

[Cr(NH3)3H20Cl2]2[IrCl6]3H20. 

The  nitrate  iron  could  not  be  separated  from  the  chloroiridiate  ion 
by  means  of  nitron  as  the  complex  ion  also  forms  an  insoluble 
product,  thus  resembling  the  chloro- acids  of  the  other  noble  metals. 
The  compound,  (C20H16N4)2[IrCl6]H2,  separates  as  a  dark  red, 
crystalline  precipitate.  Ruthenium  can  be  partly  separated  from 
the  other  noble  metals  by  fractional  crystallisation  of  the  nitrous 
compounds,  that  of  ruthenium  being  more  soluble  than  the  others. 

W.  T. 
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Mineralogical  Chemistry* 


Calcium  Uranium  Autunites.  F.  Henrich  ( Ber .,  1922,  55, 
[B],  1212 — 1215;  cf.  A.,  1918,  ii,  96). — The  detailed  analysis  is 
recorded  of  a  calcium  uranium  autunite  from  Steinbriich  Fuchsbau, 
near  Leopoldsdorf,  in  the  Fichtelgebirge,  the  analysis  (I)  of  which 
agrees  closely  with  the  formula  CaO,(UO3)2,P2O5,10H2O.  The  ratio 
of  radium  to  uranium  is  2-8  x  10-7,  or  87%  of  the  equilibrium  value 
between  the  two  elements.  This  appears  to  be  the  highest  value 
yet  recorded  for  a  calcium  uranium  autunite.  A  Portuguese 
calcium  uranium  autunite  from  the  Beira  Alta  Province  (analysis  II) 
had  a  ratio  of  radium  to  uranium  which  is  only  38%  of  the 
theoretical  value  and  was  appreciably  poorer  in  radium  than  the 
Bavarian  specimen. 

U03.  CaO.  P205.  Insol.  Ignition.  Total. 

I.  59-71  5-92  14-30  1-50  18-17  99-6 

II.  60-72  6-04  14-55  0-53  18-27  99-93 

H.  W. 

Ceruleofibrite,  a  New  Mineral.  Edw.  F.  Holden  (Amer. 
Min.,  1922,  7,  80 — 83). — As  radiating  tufts  of  bright-blue  fibres 
and  as  blackish-blue,  fibrous  masses,  this  was  found  on  specimens 
of  cuprite  from  Bisbee,  Arizona.  The  needles  are  orthorhombic 
(a  :  b  :  c=0*78  :  1  :  0-49)  with  angles  near  to  those  of  brochantite, 
d  3-54,  H.  3.  The  optical  characters  are  stated.  The  mineral 
is  readily  soluble  in  cold  dilute  hydrochloric  acid.  Analysis  gives 
the  formula  CuC12,JCu3As208,6Cu(0H)2,  representing  a  very  basic 
chloroarsenate. 

CuO.  Cl.  As205.  HoO.  Insol.  Total  less  O  for  Cl. 

73-8  7-5  7-5  11-7  0-3  99-1 

L.  J.  S. 

Chemical  Investigation  of  Japanese  Minerals  containing 
Rarer  Elements.  IV.  Samarskite  and  an  Unnamed 
Mineral  from  Ishikawa,  Iwaki  Province.  Yuji  Shibata  and 
Kenjir6  Kimura  (J.  Chem.  Soc.  Japan ,  1922,  43,  301 — 312 ; 
cf.  this  vol.,  ii,  220). — Samarskite,  d  5-50,  hardness  5 — 6,  from 
Ishikawa-machi,  Iwaki  Province,  gave  on  analysis  : 
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MgO.  CaO.  MnO.  FeO.  A1203.  earths.  U02.  SnOa.  Ti02.  Si02.  Cb205.  Ta206.  HaO.  Total. 

0-25  1-25  0-84  9-64  0-61  17-34  16-87  0-73  0-10  0-37  41-11  10-00  0-85  99-96 

From  which  is  deduced  the  formula  2[M2(Cb,Ta)207],R2(Cb,Ta)208, 
where  M=Fe,  Ca,  Mg,  Mn,  UO,  and  R  rare  earth  metals. 

On  spectroscopic  examination,  lines  of  lead,  barium,  strontium, 
tungsten,  yttrium,  erbium,  dysprodium,  gadrinium,  samarium, 
scandium,  and  terbium  were  observed. 

Imperfect  black  crystals,  with  resinous  lustre  of  an  unnamed 
mineral  (d  6-2 — 64,  hardness  5 — 6,  streak,  blackish-brown)  from 
the  same  locality  gave  on  analysis  : 

Rare 

MgO.  CaO.  MnO.  FeO.  A1203.  earths.  U02.  Sn02.  Si02,  Ti02.  CbsOB.  TaaOs.  Ha0.  Total. 

1-07  0-86  0-40  11-78  0-87  8-40  21-88  1-20  0-30  0-21  36-80  15-00  0-89  99-66 

On  spectroscopic  examination,  lines  of  lead,  barium,  strontium, 
zinc,  copper,  bismuth,  beryllium,  yttrium,  erbium,  gadrinium, 
dysprodium,  samarium,  lanthanum,  and  scandium  were  observed. 

K.  K. 

Composition  of  Thortveitite  from  Madagascar.  Ch. 

Boulanger  and  G.  Urbain  (Compt.  rend.,  1922,  174,  1442 — 1443; 
cf.  A.,  1920,  ii,  627  ;  this  vol.,  ii,  306). — The  mean  of  five  analyses  is  : 

Si02.  Sc203.  Zr02.  A1203.  Fe203.  Gl,  Mn,  Sn,  Sb,  Pb.  Total. 

44-1  42-4  8-4  3-3  2-0  traces  100-2 

The  figures  for  scandia  include  about  0*5%  of  yttrium  earths 
(yttrium,  neoytterbium,  and  lutecium).  The  mineral  is  only 
slightly  attacked  by  hydrofluoric  acid  or  by  fused  bisulphates. 
Two  or  three  fusions  with  sodium  carbonate  are  necessary  for  its 
decomposition.  L.  J.  S. 

Velardenite  from  California.  Earl  V.  Shannon  (Proc. 
U.8.  Nat.  Mus.,  1922,  60,  Art.  22,  1 — 4). — A  dull  olive-green, 
coarsely-granular  mineral  with  greasy  to  resinous  lustre,  from 
Tulare  Co.,  California,  is  colourless  under  the  microscope.  It  is 
optically  uniaxial  and  negative,  1-657,  6— 1-653.  Analysis  I 
corresponds  with  14Ca0,2Mg0,5Al203,9Si02,  wdiich  is  interpreted 
as  a  mixture  of  five  parts  of  velardenite  (2Ca0,Al203,Si02)  with 
two  of  dkermanite  (Mg0,2Ca0,2Si02). 

Si02.  A1203.  Fe203,  FeO.  CaO.  MgO.  H20.  Total. 

I.  27-88  25*52  1-59  0-43  40-86  4-18  0-34  100*80 

II.  32-66  5-95  24-15  —  35-51  2-59  —  100*86 

Mixed  with  it  are  grains  of  a  yellowish -green  garnet  which 
(with  some  spinel)  gave  analysis  II,  indicating  andradite. 

L.  J.  S. 

White  Chlorites.  Earl  V.  Shannon  and  Edgar  T.  Wherry 
(J.  Washington  Acad.  Sci .,  1922,  12,  239 — 241). — Colerainite  (A., 
1918,  ii,  325)  and  sheridanite  (A.,  1912,  ii,  1181)  are  classed  as 
white  chlorites.  Analysis  I  is  of  a  white  chlorite  from  Brinton’s 
quarry,  Chester  Co.,  Pennsylvania,  II  from  Nottingham,  Chester 
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Co.,  and  III  of  a  greenish-grey  schistose  rock  from  Miles  City, 
Montana.  I  and  III  agree  with  the  sheridanite  formula 

3Mg0,Al203,2Si02,3H20, 

but  II  gives  the  ratios  9Mg0,Al203,6Si02,7H20.  Ill  agrees  also 
with  sheridanite  in  its  optical  constants,  whilst  II  is  different. 


Si02. 

A1203. 

Fe203. 

FeO. 

MnO. 

CaO. 

MgO. 

h2o~. 

HzO+.  Total. 

I. 

28-10 

26-20 

1-66 

nil 

trace 

trace 

30-36 

0-56 

14-00 

100-88 

II. 

36-70 

10-38 

1-22 

trace 

trace 

0-86 

36-44 

1-06 

13-80 

100-46 

III. 

27-78 

24-30 

1-43 

0-35 

nil 

trace 

32-71 

0-06 

1301 

99-64 

L.  J.  S. 


Crocidolite  from  Eastern  Pennsylvania.  Edgar  T.  Where y 
and  Earl  V.  Shannon  ( J .  Washington  Acad .  Sci .,  1922,  12,  242 — 
244). — Blue  pleochroic  amphiboles  (“  glaucamphiboles  JJ)  occur  at 
many  localities  in  eastern  Pennsylvania.  Analysis  of  material 
from  Oley  Line  shows  it  to  be  a  semimagnesian  crocidolite  with  the 
formula  H20,Na20,Mg0,Fe0,Fe203,6Si02. 

Si02.  Ti203.  A1203.  Fe2Os.  FeO.  CaO.  MgO.  Na20.  K20.  H20-.  H20  +  .  Total. 
51*62  2-27  0-92  18-36  10-93  0-48  5-92  5-62  0-66  1-04  2-57  100-39 

Titanium  is  regarded  as  replacing  aluminium  and  iron,  rather 
than  silicon,  and  to  it  the  deep  blue  is  ascribed.  The  low  content 
of  alkalis  is  accounted  for  by  the  replacement  of  sodium  by 
hydrogen.  L.  J.  S. 
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Analytical  Chemistry. 


A  New  Method  of  Colorimetry.  Paul  Dosne  {Bull.  Soc. 
Ind.  Mulhouse,  1922,  88,  73 — 77). — A  beam  of  light  (fromaNernst 
lamp  or  other  suitable  source)  is  directed  upwards  through  a 
column  of  a  solution  of  known  strength  of  the  coloured  substance 
under  investigation  and  the  height  of  the  column  necessary  for  the 
complete  absorption  of  the  transmitted  light,  as  observed  through 
a  spectroscope,  is  determined.  Since  under  these  conditions  the 
colouring  power  of  a  substance  is  directly  proportional  to  the 
height  of  the  column  and  to  the  strength  of  the  solution,  the  method 
allows  various  colouring  matters  to  be  compared  when  dissolved 
in  water,  alcohol,  or  other  suitable  solvents.  A.  J.  H. 

Colorimetry.  Paul  Fleury  (Bull.  Soc.  Clnim.  Biol.,  1922, 
4,  223 — 232). — A  discussion  of  the  conditions  under  which  colori¬ 
metric  methods  yield  the  most  accurate  results.  E.  S. 

Colorimetry.  (Mlle)  Y.  Garreau  (Bull.  Soc.  Chim.  Biol., 
1922,  4,  233 — 234). — The  accuracy  of  the  colorimetric  method  is 
indicated  by  the  concordant  results  obtained  during  a  large  number 
of  estimations  of  sugar  by  the  picric  acid  method.  E.  S. 
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Improved  Form  of  Gas-analysis  Apparatus.  E.  W.  Blair 
and  T.  Sherlock  Wheeler  (J.  Soc.  Chem.  Ind .,  1922,  41,  187 — 
188t). — A  modification  of  the  usual  Bone- Wheeler  apparatus  is 
described,  in  which  compressed  air  and  reduced  pressure  are 
employed  to  alter  the  mercury  levels  ;  this  saves  much  of  the 
labour  involved  in  raising  and  lowering  the  mercury  reservoirs. 
The  pressure  of  the  air  supply  is  about  two  atmospheres.  In  other 
respects,  the  method  of  working  the  apparatus  is  not  altered. 

W.  P.  S. 

The  Absorption  Meter,  an  Apparatus  for  Gas  Analysis. 

L.  Moser  ( Z .  anorg,  Chem .,  1922,  121,  313 — 318). — The  author 
describes  a  simplification  of  the  apparatus  he  employed  for  the 
gravimetric  estimation  of  hydrogen  phosphide  (A.,  1922,  ii,  393). 
The  apparatus  has  been  tested  and  gives  good  results  in  the 
estimation  of  sulphur  dioxide,  cyanogen,  hydrogen  cyanide,  silicon 
fluoride,  the  hydrides  of  arsenic  and  antimony,  ozone,  and  chlorine. 
It  is  unsuitable  for  carbon  dioxide  or  any  gases  which  requires  an 
absorption  liquid  affected  by  the  air  (baryta  water).  W.  T. 

Apparatus  for  Determining  Hydrogen-ion  Concentration. 
Application  to  the  Detection  of  Mineral  Acids  in  Vinegar. 

Andr£  Kling,  A.  Lassieur,  and  (Mme)  A.  Lassieur  (Ann. 
Chim.  analyt .,  1922,  4,  135 — 137). — A  simple  apparatus  is  described 
for  determining  hydrogen-ion  concentration  electrometrically.  It 
is  shown  that  the  hydrogen-ion  concentration  of  vinegars  con¬ 
taining  from  5 — 7%  of  acetic  acid  varies  from  pn  2-54  to  2*83  and 
that  the  addition  of  0*24%  of  sulphuric  acid  causes  this  value  to 
become  1-48  to  2-02.  W.  P.  S. 

The  Clark  Hydrogen-electrode  Vessel  and  Soil  Measure¬ 
ments.  Daniel  J.  Healy  and  Perry  E.  Kanaker  (Soil  Sci., 
1922,  13,  323 — 328). — -Satisfactory  measurements  of  the  hydrogen- 
ion  concentration  of  fresh  and  air-dried  soils  can  be  made  with  the 
Clark  hydrogen- electrode  vessel.  Air  drying  increases  the  values 
obtained  over  those  of  fresh  samples.  A.  G.  P. 

The  Estimation  of  Chlorine  in  Organic  Material.  Stefan 
von  Bogdandy  (Z.  physiol .  Chem .,  1922,  120,  30 — 41 ;  cf.  A., 
1913,  ii,  426). — The  author  shows  that  if  his  method  is  carried  out 
according  to  his  instructions,  high  results  are  not  obtained  as  is 
asserted  by  Gutmann  and  Schesinger  (A.,  1914,  ii,  379).  S.  S.  Z. 

Application  of  Amalgams  in  Volumetric  Analyses.  III. 
Estimation  of  Iodic,  Bromic,  and  Chloric  Acids.  Suetaro 
Kiktjchi  (J.  Chem.  Soc.  Japan ,  1922,  43,  173 — 177). — Iodic  acid 
reacts  at  60°  with  tervalent  titanium  obtained  by  reduction  of 
titanic  acid  as  described  previously  (A.,  1921,  ii,  596),  the  excess  of 
tervalent  titanium  being  then  titrated  with  iron  alum.  The 
reaction  proceeds  as  follows  :  I03'+6Tr*4^HW'+6Tr"+3H20. 
Bromic  and  chloric  acids  can  be  estimated  by  similar  procedure. 

K.  K. 
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Sodium  Peroxide.  Jaroslav  Milbatjer  ( Chem .  Listy ,  16,  84 — 
86). — The  estimation  of  the  active  oxygen  of  sodium  peroxide  by 
means  of  acid  potassium  permanganate  solution  is  examined.  The 
author  finds  that  the  best  results  are  obtained  by  the  addition 
of  boric  acid  to  the  solution,  as  this  fixes  the  hydrogen  peroxide 
liberated  by  the  acid.  This  method  is  very  exact  and  rapid,  and 
does  not  require  the  use  of  ice. 

The  effects  produced  by  the  presence  of  various  metallic  salts, 
and  of  spongy  platinum  and  palladium  are  also  investigated.  It 
is  found  that  if  the  salt  is  added  to  the  water  before  the  sodium 
peroxide,  the  results  for  the  estimation  of  oxygen  will  be  low; 
if  the  salt  is  added  after  the  solution  of  the  sodium  peroxide  in 
water,  the  results  are  high.  This  explains  the  faiktfe  of  the  use 
of  permanganate  solution  alone,  as  the  manganous  sulphate  formed 
acts  as  a  catalyst,  which  must  be  neutralised  by  an  anti- catalyst 
(in  this  case  boric  acid). 

The  iodometric  method  of  Kingzett  (T.,  1880,  37,  792)  is  also 
examined  and  found  satisfactory. 

The  influence  of  catalysts  on  the  method  whereby  the  peroxide 
is  analysed  by  estimation  of  the  oxygen  liberated  by  its  decom¬ 
position  in  acid  or  alkaline  solution  is  also  studied.  From  the 
results  obtained  for  this,  the  author  formulates,  as  a  method  for 
the  estimation  of  the  active  oxygen  of  sodium  peroxide,  its  decom¬ 
position  in  alkaline  solution,  in  the  presence  of  cupric  sulphate, 
and  the  measurement  of  the  gaseous  oxygen  so  liberated.  The 
advantage  of  this  method  over  that  of  Archbutt  (A.,  1895,  ii,  185) 
is  that  the  decomposition  is  complete  in  two  minutes,  and  that 
the  evolved  oxygen  is  free  from  carbon  dioxide. 

By  means  of  these  new  methods  of  estimation  the  author  shows 
that  the  action  of  the  atmosphere  on  sodium  peroxide  is  principally 
due  to  the  presence  of  moisture.  R-.  T. 

Estimation  of  Sulphur  Dioxide.  G.  Basil  Barham  (Chem. 
News,  1922, 124,  279 — 281). — Titration  with  permanganate  solution 
under  definite  conditions  is  recommended  for  the  estimation  of 
sulphur  dioxide.  Dilute  sulphuric  acid  solution  is  treated  with  a 
definite  volume  of  standard  permanganate  solution,  and  the 
mixture  then  divided  into  two  equal  portions ;  the  sulphur  dioxide 
solution  under  examination  is  added  to  one  portion  and  the  per¬ 
manganate  solution  is  added  until  the  coloration  is  again  equal 
in  intensity  to  that  of  the  other  portion,  which  has  been  reserved 
for  comparison.  ,  To  ensure  the  colorations  being  of  the  same 
tint,  the  acid  solution  should  be  reduced  and  oxidised  once  or  twice 
(with  sulphite  and  permanganate  solutions,  respectively)  before 
it  is  used  for  the  actual  estimation.  W.  P.  S. 

Examination  of  Foods  for  the  Presence  of  Sulphites. 

A.  Chastoh  Chapman  ( Analyst ,  1922,  47,  204 — 205). — When  foods 
containing  onions  or  mustard  are  acidified  with  phosphoric  acid 
and  distilled  in  a  current  of  carbon  dioxide,  the  distillate  on  oxidation 
with  bromine  will  yield  a  distinct  quantity  of  sulphuric  acid;  if 
the  oxidation  is  made  with  hydrogen  peroxide  in  place  of  bromine, 
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these  foods  will  not  yield  any  sulphuric  acid  unless  they  actually 
contain  sulphites.  W.  P.  S. 

Factors  Influencing  the  Estimation  of  Sulphates  in  Soil. 

C.  T.  Hirst  and  J.  E.  Greaves  (Soil  Sci .,  1922,  13,  231—249).— 
A  comparison  was  made  between  the  gravimetric  method  of 
estimating  sulphates  as  barium  sulphate  and  the  volumetric 
chromate  method.  By  the  latter  method  an  average  of  97% 
of  the  sulphate  in  soil  extracts  could  be  recovered.  Sodium  and 
potassium  chlorides  had  little  effect  on  the  results  obtained;  but 
in  the  presence  of  iron  and  aluminium  salts  the  volumetric  method 
tended  to  give  low  results.  The  presence  of  nitrates  caused  high 
figures  by  the  gravimetric  method  and  lowT  ones  by  the  volumetric 
method.  A  1  :  5  water  extract  of  the  soils  used,  was  found  to  be 
sufficient  to  remove  all  sulphates  after  forty  minutes’  shaking. 
Soils  particularly  rich  in  gypsum  needed  shaking  with  water  for  a 
longer  period.  Extracts  should  be  clarified  by  a  Pasteur-Chamber- 
land  filter. 

Very  small  quantities  of  sulphates  can  be  detected  more  easily 
by  the  chromate  than  by  the  gravimetric  method.  A.  G.  P. 

The  Analysis  of  Polythionates.  Albin  Kurtenacker  and 
Albert  Fritsch  (Z.  anorg .  Chem .,  1922,  121,  335 — 343). — The 
authors  have  already  found  that  tetrathionates  react  quanti¬ 
tatively  with  a  cyanide  to  form  thiosulphates  (A.,  1921,  ii,  502). 
Trithionates  were  found  by  Raschig  (A.,  1920,  ii,  756)  to  react 
quantitatively  with  cyanides  in  hot  alkaline  solutions  to  form 
sulphites.  The  latter  reaction  is  incomplete  in  neutral  solutions, 
whereas  tetrathionates  in  alkaline  solutions  give  sulphites  as  well 
as  thiosulphates.  This  reaction  is  therefore  unsuitable  for  the 
estimation  of  a  mixture  of  these  two  polythionates.  The  estimation 
of  a  mixture  of  polythionates  by  means  of  a  sulphite  as  recom¬ 
mended  by  Raschig  was  found  to  be  unsatisfactory.  The  method 
of  Riesenfeld  and  Feld  (this  vol.,  ii,  45)  was  tested.  In  the  absence 
of  other  polythionates,  the  trithionate  reacts  quantitatively  with 
copper  sulphate,  but  the  estimation  is  not  applicable  to  mixtures. 
A  tetrathionate  boiled  for  half  an  hour  with  copper  sulphate  gave 
a  precipitate  of  copper  sulphide  and  sulphur  in  proportions  corre¬ 
sponding  with  the  decomposition  of  the  tetrathionate  as  follows  : 
S406"=S306"+S.  The  authors  found,  contrary  to  the  results 
of  Riesenfeld  and  Feld,  that  tetrathionates  were  quite  stable;  a 
solution  showed  no  decomposition  after  keeping  for  fourteen  days, 
the  instability  reported  being  due  to  impurities.  W.  T. 

Pregl’s  Microanalysis.  Friedrich  Holtz  (Ber.,  1922,  55, 
[2?],  1496 — 1497). — The  use  of  a  bomb  furnace  in  the  estimation  of 
halogen  and  sulphur  is  avoided  by  placing  the  tubes  in  brass  tubes 
which  are  closed  at  one  end  and  stoppered  at  the  other  and  are 
heated  in  the  vapour  of  boiling  diphenylmethylamine,  b.  p.  295°. 

The  estimation  of  nitrogen  in  difficultly -combustible  substances 
is  effected  in  silica  tubes  which  are  filled  in  the  following  order  : 
asbestos  plug,  oxidised  copper  wire  (7  cm.),  reduced  copper  wire 
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(11  cm.),  asbestos  plug,  copper  oxide  powder  mixed  with  the 
substance  and  a  little  potassium  chlorate  (4  cm.),  oxidised  copper 
wire  (5  cm.).  The  tube  is  supported  at  either  end  on  gutters  fined 
with  asbestos  in  such  a  manner  that  the  portion  of  the  tube  con¬ 
taining  the  reduced  copper  is  left  exposed  to  the  direct  heat  of  the 
burner.  This  portion  of  the  tube  is  doubly  protected  on  its  upper 
side.  After  displacement  of  the  air  by  carbon  dioxide,  the  reduced 
copper  is  raised  to  a  white  heat  and  after  a  second  passage  of  carbon 
dioxide  the  heating  of  the  remainder  of  the  tube  is  effected  very 
gradually  in  the  direction  towards  the  reduced  copper.  In  this 
manner,  the  decomposition  of  the  oxides  of  nitrogen  is  effected 
with  certainty. 

Substances  may  be  conveniently  dried  in  a  hollow  copper  cube 
the  walls  of  which  are  1  cm.  thick  and  6*5  cm.  long  internally. 

H.  W. 

A  11  Micro-Kjeldahl  ”  Method  of  Estimating  Nitrogen. 

Arthur  R.  Ling  and  William  John  Price  (J.  Soc.  Chem.  Ind., 
1922,  41,  149 — 151t). — A  weighed  portion  of  the  substance  con¬ 
taining  1*0 — 0-1  mg.  of  nitrogen  is  boiled  until  colourless  with 
8  c.c.  of  concentrated  sulphuric  acid,  1  gram  of  dry  potassium 
sulphate,  0-02  gram  of  anhydrous  copper  sulphate,  and  2  drops 
of  2-5%  platinic  chloride  solution.  After  cooling  and  diluting 
with  15  c.c.  of  water,  the  liquid  is  distilled  from  a  300  c.c.  flask 
with  sufficient  40%  sodium  hydroxide  solution  to  render  it  alkaline, 
and  the  ammoniacal  distillate  is  collected  in  50  c.c.  of  water  in  a 
graduated  250  c.c.  flask.  All  the  ammonia  will  have  been  expelled 
when  100  c.c.  of  liquid  has  distilled.  The  distillate  is  then 
“  nesslerised,”  made  up  to  250  c.c.,  and  the  tint  compared  with 
a  standard  ammonium  sulphate  solution  containing  1  mg.  of  nitrogen 
per  c.c.  The  comparison  will  give  the  apparent  nitrogen  content 
which  must  be  corrected  by  a  factor  (obtained  from  a  curve  given 
in  the  original  paper)  in  order  to  arrive  at  the  actual  nitrogen 
content.  This  is  due  to  the  fact  that  intensity  of  colour  and 
ammonia  concentration  are  not  directly  proportional.  G.  F.  M. 

Kjeldahlisation  of  M on onitr ophen ols ?  Mononitrobenzoic 
Acids,  and  Mononitrocinnamic  Acids.  R.  M.  Margosciies 
and  Erwin  Vogel  ( Ber .,  1922,  55,  [B\  1380 — 1389). — A  con¬ 
tinuation  of  previous  work  (A.,  1920,  ii,  50),  in  which  it  was  shown 
that  the  Kjeldahl- Gunning  method  gives  accurate  results  only 
for  the  ortho-derivatives  when  applied  to  the  mononitrophenols 
and  mononitrobenzoic  acids. 

The  Kjeldahlisation  of  mononitro-phenols  and  -benzoic  acids  by 
sulphuric  acid  without  addition  of  potassium  sulphate  gives  correct 
values  for  the  ortho-,  and  low  values  for  the  meta-  and  para-com- 
pounds;  it  is  remarkable  that  the  latter  are  considerably  higher 
than  those  given  by  the  Kjeldahl- Gunning  method. 

Stepwise  Kjeldahlisation  according  to  Kjeldahl- Gunning  shows 
that  in  the  case  of  o-nitrophenol  and  o-nitrobenzoic  acid,  the  major 
part  of  the  nitrogen  value  is  attained  during  the  stage  of  the  initial 
discoloration  which  occurs  at  the  commencement  of  the  heating 
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and  the  theoretical  nitrogen  value  is  almost  attained  at  the  period 
of  most  violent  action.  With  ^>-nitrobenzoic  acid,  on  the  other 
hand,  practically  no  nitrogen  value  is  attained  at  the  stage  of 
initial  darkening  and  the  nitrogen  is  almost  entirely  present  in 
such  a  form  that  the  calculated  nitrogen  value  is  observed  after 
addition  of  phenol;  at  the  period  of  most  violent  action,  the 
“  converted  ”  nitrogen  increases  somewhat,  whereas  that  “  con¬ 
vertible  ”  by  subsequent  addition  of  phenol  declines,  ultimately 
becoming  reduced  to  zero  wThen  the  solution  is  colourless. 

In  the  case  of  £>-nitrobenzoic  acid,  the  replacement  of  potassium 
sulphate  in  the  Kjeldahl  process  by  copper  oxide  or  mercuric  oxide 
leads  to  analytical  results  which  are  in  harmony  with  the  calculated 
values.  The  activity  of  copper  oxide  is  not  affected  by  the  presence 
of  potassium  sulphate,  whereas  that  of  mercuric  oxide  is  greatly 
depressed.  The  activity  of  sodium  sulphate  is  inferior  to  that  of 
potassium  sulphate  and  approximately  equal  to  that  of  lithium 
sulphate. 

A  further  series  of  experiments  is  described  in  which  the 
Kjeldahlisation  of  £>-  and  m-nitrobenzoic  acid  and  of  £>-nitrophenol 
is  effected  by  the  presence  of  potassium  sulphate ;  the  volatile 
products  are  collected  and  heated  with  concentrated  sulphuric 
acid,  phenol,  and  copper  oxide.  ^p-Nitrobenzoic  acid  and  £>-nitro- 
phenol  are  found  to  behave  in  an  entirely  different  manner ;  the 
former  yields  a  volatile  nitrogenous  compound  in  which  the  nitrogen 
can  be  converted  into  ammonia  by  sulphuric  acid,  phenol,  and 
copper  oxide,  whereas  the  latter  undergoes  a  far  more  complex 
decomposition  with  the  formation  of  products  which  do  not  yield 
ammonia  under  the  described  conditions. 

In  striking  contrast  to  the  nitrobenzoic  acids,  the  three  nitro- 
cinnamic  acids  yield  almost  the  whole  of  their  nitrogen  as  ammonia 
wrhen  heated  with  sulphuric  acid  and  potassium  sulphate.  Satis¬ 
factory  results  are  also  obtained  with  sulphuric  acid  alone  or 
mixed  with  copper  oxide.  H.  W. 

A  Micro-method  for  the  Estimation  of  Ammonia  in  Blood 
and  in  Organic  Fluids.  K.  L.  Gad-Andresen  (J.  Biol.  Chem ., 
1922,  51,  367—372). — One  c.c.  of  blood  is  used  for  the  estimation. 
After  addition  of  borate,  it  is  evaporated  to  dryness  by  heating 
at  25°  in  a  current  of  dry  air.  The  ammonia  thus  removed  is 
absorbed  in  sulphuric  acid,  decomposed  by  hypobromite,  and  the 
nitrogen  measured  in  Krogh’s  microrespirometer  as  in  the  author’s 
urea  method  (A.,  1920,  ii,  646).  The  method  is  also  applicable  to 
secretions,  but  not  to  tissues.  E.  S. 

New  Insoluble  Organic  Nitrates.  Jose  Giral  Pereira 
(Anal.  Fis.  Quim .,  1922,  20,  84 — 92). — In  a  study  of  organic  com¬ 
pounds  giving  precipitates  or  turbidities  with  nitrates,  the  following 
compounds  are  mentioned  as  new  precipitants  :  ^-dianisylphenetyl- 
guanidine  hydrochloride  (acoine), 

OEt*C6H4*N:C(NH*C6H4*OMe)2,HCl ; 
dicyanodiamide,  NH!C(NH2),NH,CO,NH2,  produced  by  the  hydro¬ 
lysis  of  dicyanodiamidine,  NH!C(NH2)\NH*CN ;  the  hydrochloride 
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of  hydrocupreine  ethyl  ether  (optoquine),  hydrastine  hydrochloride. 
The  common  features  in  the  constitution  of  nitrate  precipitants  is 
discussed.  G.  W.  R. 

So-called  Di-9  : lO-monohydroxyphenanthrylamine  sug¬ 
gested  as  a  Reagent  for  Nitric  Acid  and  Phenanthroxazine. 

B.  Foresti  ( Gazzetta ,  1922,  52,  i,  278 — 285). — The  author  has 
investigated  Bamberger  and  Grob’s  phenanthroxazine  (A.,  1901, 
i,  280)  and  finds  that  the  melting  point  350 — 355°  given  by  these 
authors  is  that  of  a  mixture  of  the  compound  with  its  decom¬ 
position  products.  The  value  obtained  for  the  melting  point  depends 
on  the  initial  temperature  of  the  heating  bath.  With  a  bath  at 
422°  (non-corrected),  fusion  occurs  after  the  lapse  of  six  seconds 
from  the  time  of  immersion,  and  since  this  is  the  length  of  time 
required  for  the  tube  and  substance  to  assume  the  temperature  of 
the  bath,  the  melting  point  is  taken  as  422°. 

It  is  found,  further,  that  the  substance  obtained  by  Schmidt 
and  Lumpp  (A.,  1910,  i,  312;  ii,  450)  by  the  action  of  aqueous 
ammonia  on  dihydroxyphenanthrene,  and  described  by  these 
authors  as  di-9(10)-monohydroxyphenanthrylamine,  consists  of  a 
mixture  of  phenanthroxazine  with  impure  phenanthrazine  and  that 
the  characteristic  behaviour  of  the  substance  towards  nitrates  is 
due  to  the  presence  of  the  phenanthroxazine.  In  testing  for 
nitrate,  use  is  made  of  a  solution  of  0*01  gram  of  phenanthroxazine 
in  100  c.c.  of  concentrated  sulphuric  acid,  and  as  dilution  of  this 
blue  solution  with  water  may  give  rise  to  a  violet  coloration  similar 
to  that  obtained  with  nitrates,  the  substance  to  be  tested  must  not 
be  in  aqueous  solution.  The  dry  residue  left  in  a  porcelain  dish 
by  a  drop  of  the  liquid  to  be  examined  is  treated  with  a  drop  of 
the  reagent ;  in  presence  of  a  nitrate,  a  reddish -violet  coloration 
is  formed,  but  if  the  amount  of  nitrate  is  very  small,  only  a  violet 
ring  appears  after  some  time.  In  this  way  1  X  10~7  gram  of  nitric 
acid  is  detectable.  This  reaction  is  not  disturbed  by  moderately 
high  proportions  of  chlorate  or  chromate,  and  although  slightly 
less  sensitive  than  that  of  brucine  with  nitric  acid,  is  not  given  by 
nitrous  acid.  The  coloration  is  not  destroyed  by  sulphur  dioxide, 
but  is  changed  to  pale  yellow  by  stannous  chloride.  T.  H.  P. 

Estimation  of  the  Nitro-group  in  Aromatic  Organic  Com¬ 
pounds.  II.  T.  Callan  and  J.  A.  Russell  Henderson  (J. 
Soc.  Chem.  Ind .,  1922,  41,  157 — 161t). — The  low  results  obtained 
with  certain  compounds  by  the  Knecht-Hibbert  reduction  method 
with  titanous  chloride  for  the  estimation  of  nitro-groups  is  due  in 
the  case  of  readily  chlorinated  substances  such  as  o-nitroanisole, 
a-nitronaphthalene,  etc.,  to  chlorination  by  the  titanous  chloride 
and  the  reducing  action  of  the  thereby  liberated  hydrogen,  whereby 
a  lesser  amount  of  titanous  salt  is  oxidised  than  would  otherwise 
be  the  case.  This  source  of  error  can  be  entirely  obviated  by  using 
titanous  sulphate  solutions  instead  of  the  chloride,  or  may  be 
very  largely  avoided  even  by  using  sulphuric  acid  instead  of  hydro¬ 
chloric  acid  to  acidify  the  titanous  chloride  solution.  In  general, 
the  greater  the  excess  of  hydrochloric  acid  used  the  greater  will  be 
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the  error  due  to  chlorination.  Another  source  of  error,  due  to  the 
volatility  in  steam  of  the  simpler  nitro-compounds,  may  be  obviated 
by  sulphonating,  but  much  more  simply  by  reducing  under  a 
ground-in  reflux  condenser  about  9  inches  long.  By  adopting 
these  modifications  and  precautions,  it  is  shown  that,  contrary  to 
statements  by  English  (A.,  1920,  ii,  776),  nearly  all  types  of  nitro¬ 
compounds  can  be  accurately  estimated,  including  mononitro- 
hydroearbons,  chloronitro-compounds,  and  other  negatively  substi¬ 
tuted  nitrohydrocarbons.  ReerystalKsed  p-nitroaniline  is  recom¬ 
mended  as  the  ultimate  standard  for  the  titanous  solutions. 

G.  F.  M. 

Separation  of  Phosphoric  Acid  in  Qualitative  Analysis. 

D.  Balareff  (Z.  anorg.  Ckem.,  1922,  121,  254 — 256). — The  pre¬ 
cipitates  of  the  ammonium  sulphide  group  (Groups  III  and  IV 
taken  together)  are  dissolved  in  hydrochloric  acid  (solution  is  thus 
free  from  cobalt  and  nickel)  and  the  solution  neutralised  with 
ammonia.  A  large  excess  of  lead  nitrate  is  added  and  then  sodium 
acetate  until  the  solution  is  neutral  to  methyl- orange.  The  phos¬ 
phoric  acid  is  precipitated  as  lead  phosphate,  mixed  with  lead 
chloride  and  phosphates  of  ferric  iron,  chromium,  and  aluminium. 
The  large  excess  of  lead-ion,  however,  ensures  that  some  ferric, 
chromium,  and  aluminium -ions  remain  in  solution.  The  excess  of 
lead  is  then  removed  by  hydrochloric  acid.  The  author  claims  that 
this  method  possesses  advantages  in  speed  and  completeness  of 
separation  over  the  older  methods,  W.  T. 

Effect  of  Adsorption  by  Stannic  Sulphide  on  the  Estimation 
of  Phosphates.  Suetaro  Kikuchi  (J.  Chem .  Soc.  Japan ,  1922, 
43,  329—333). — When  phosphate  is  determined  by  the  usual 
method,  it  is  found  after  the  tin  in  solution  is  removed  as  sulphide, 
that  there  is  a  deficiency  of  phosphate.  This  is  due  to  adsorption 
of  the  phosphate  by  stannic  sulphide;  stannous  sulphide,  on  the 
contrary,  does  not  adsorb  phosphate;  therefore  the  quadrivalent 
tin  in  the  solution  is  reduced  to  the  stannous  state  by  zinc  in  the 
presence  of  carbon  dioxide  and  removed  as  sulphide.  Estimation 
of  the  phosphate  in  the  filtrate  then  gives  correct  values.  K.  K. 

The  Citric  Solubility  of  Mineral  Phosphates.  J.  F.  Tocher 
(J.  Agric.  Sci .,  1922,  12,  125 — 143). — The  proportion  of  phosphoric 
acid  extractable  by  citric  acid  from  basic  slags  and  mineral  phos¬ 
phates  is  closely  dependent  on  the  conditions  of  experiment.  The 
three  variables  being  the  amount  of  citric  acid  used,  the  amount 
of  mineral  phosphate  used,  and  the  volume  of  liquid  used,  the 
author  has  investigated  the  influence  on  the  amount  of  phosphoric 
acid  extracted  of  varying  one  of  these  factors  whilst  keeping  the 
other  factors  in  a  constant  ratio.  With  constant  weights  of  mineral 
phosphate  and  citric  acid,  the  amount  of  phosphoric  acid  dissolved 
increases  with  the  volume.  With  constant  weight  of  mineral 
phosphate  and  constant  volume,  the  amount  of  phosphoric  acid 
dissolved  increases  with  increase  of  the  amount  of  citric  acid  used. 
With  constant  weight  of  citric  acid  and  constant  volume,  the 
vol.  cxxii.  ii.  19 
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amount  of  phosphoric  acid  extracted  decreases  with  increase  in 
the  amount  of  mineral  phosphate  used.  The  quantitative  relation¬ 
ships  are  connected  with  considerations  of  mass  action  and  it  is 
shown  that  the  solubility  curves  obtained  can  be  made  to  fit  an 
empirical  formula.  It  is  held  that  citric  solubility  is  influenced  by 
so  many  factors  that  it  is  an  untrustworthy  test  of  the  agricultural 
value  of  mineral  phosphates  and  slags.  The  only  standard  tests 
to  be  accepted  are  total  phosphate  content,  fineness  of  grinding, 
and  freedom  from  injurious  substances.  G.  W.  R. 

Invisible  “  Mirrors  M  of  Arsenic,  Antimony,  and  Bismuth. 

Hermann  Scheucher  ( Monatsh .,  1921,  42,  411 — 420). — Betten- 
dorff’s  test  for  arsenic,  consisting  in  reducing  an  oxide  of  arsenic 
with  stannous  chloride  and  hydrochloric  acid,  when  arsenic  is 
thrown  down  as  a  voluminous,  brown  precipitate,  has  been  de¬ 
veloped  into  an  extremely  sensitive  microchemical  test.  The 
reactants  are  introduced  into  a  capillary  tube  which  is  then  sealed 
to  a  point  at  one  end  and  heated  for  a  short  time  in  a  bath  of  boiling 
amyl  alcohol  (130°).  The  tube  is  then  centrifuged  and  the  arsenic 
appears  as  a  brown  precipitate  in  the  point  of  the  capillary.  In 
this  way,  0-01y  of  arsenic  (y— 0*001  mg.)  can  be  detected  at  a 
dilution  of  1  in  250,000.  By  contrast,  the  magnesium  ammonium 
arsenate  test  is  uncertain  with  0*ly  of  arsenic.  The  test  is  not 
interfered  with  by  antimony,  tin,  lead,  copper,  or  cadmium.  The 
Marsh  test,  using  Lockemann’s  method  (A.,  1905,  ii,  353),  is  sensi¬ 
tive  to  0*ly,  whilst  with  less  arsenic  the  mirror  becomes  scarcely 
visible,  and  invisible  with  0*04y.  If,  however,  the  glass  capillary 
containing  the  mirror,  or  supposed  mirror,  is  treated  with  bromine 
vapour  to  oxidise  the  arsenic,  and  the  Bettendorf!:  test  is  then 
applied  as  above,  as  little  as  0*01y  of  arsenic  can  be  detected. 

The  Marsh  test  applied  to  antimony  is  sensitive  to  0*2y,  but  the 
presence  of  antimony  in  invisible  mirrors  can  be  demonstrated  by 
the  luminescence  test  described  by  Paneth  (A.,  1919,  ii,  68).  Bis¬ 
muth  can  be  detected  in  a  similar  way  when  the  hydride  is  prepared 
by  Paneth ’s  method.  The  mirror  is  dissolved  in  a  drop  of  nitric 
acid,  which  is  then  transferred  to  a  piece  of  ignited  calcium  carbonate 
held  in  a  platinum  loop  and  the  flame  test  applied.  For  antimony, 
the  limit  of  sensitiveness  is  OOOly.  An  invisible  mirror  can  also 
be  “  developed  ”  with  a  solution  of  ferrous  sulphate  in  acetic  acid 
containing  silver  nitrate.  After  a  short  time,  silver  is  deposited  in 
the  place  where  the  mirror  should  be.  The  reaction  is  extra¬ 
ordinarily  sensitive,  but,  unfortunately,  a  glass  tube  which  has 
merely  been  ignited  with  only  a  current  of  air  passing  through  may 
give  the  reaction,  although  a  quartz  tube  will  not  do  so. 

E.  H.  R. 

Colorimetric  Estimation  of  Arsenic  by  means  of  Quinine 
Molybdate.  D.  Chouchak  {Ann.  Chim.  analyt.,  1922,  4,  138 — 
142). — A  solution  containing  a  trace  of  arsenic  is  oxidised  with 
nitric  acid,  evaporated  to  dryness,  and  the  residue  treated  with 
0-5  c.c.  of  17-5%  nitric  acid,  4-5  c.c.  of  water,  and  20  c.c.  of  quinine 
molybdate  reagent ;  the  turbidity  produced  is  compared  with  that 
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given  by  a  known  amount  of  arsenic  under  similar  conditions.  As 
little  as  0-00002  mg.  of  arsenic  gives  a  visible  turbidity.  The 
reagent  is  prepared  by  dissolving  0*5  gram  of  quinine  hydrochloride 
in  10  c.c.  of  water,  adding  5  c.c.  of  arsenic  acid  solution  (containing 
0-01  mg.  of  arsenic  per  c.c.),  10  c.c.  of  17-5%  nitric  acid,  and  1  c.c. 
of  sodium  molybdate  solution  (3*5  grams  of  sodium  carbonate  and 
9-5  grams  of  molybdic  acid  per  100  c.c.) ;  after  a  few  minutes,  the 
mixture  is  diluted  with  water  to  120  c.c.,  and  filtered  through  a 
filter-paper  moistened  previously  with  nitric  acid  and  washed. 
If  heavy  metals  are  present  in  the  solution  under  examination,  the 
arsenic  must  be  separated  by  distillation  with  hydrochloric  acid, 
potassium  bromide,  and  hydrazine  sulphate,  the  distillate  oxidised 
with  nitric  acid,  evaporated  to  dryness,  and  the  dry  residue  used 
for  the  estimation.  W.  P.  S. 

Inadequacy  of  the  “A.R.M  test  for  Alkalis  in  Calcium 
Carbonate.  W.  Singleton  and  H,  Williams  ( Analyst ,  1922, 
47,  252 — 254). — Only  about  50%  of  the  total  extractable  sodium 
carbonate  is  washed  out  on  boiling  5  grams  of  calcium  carbonate 
with  50  c.c.  of  water  for  ten  minutes.  The  alkalis  present  in  5  grams 
of  “  A.R.”  calcium  carbonate  were  therefore  determined  by  the 
Lawrence  Smith  method  (this  Journal,  1871,  442)  and  the  amount 
of  sodium  carbonate  obtained  was  more  than  ten  times  that  given 
by  the  “  A.R.”  method.  The  result  was  checked  by  decomposing 
5  grams  of  the  calcium  carbonate  with  hydrochloric  acid  and  pre¬ 
cipitating  the  calcium  twice  with  ammonium  carbonate  and  ammon¬ 
ium  oxalate.  Substantially  the  same  result  was  obtained.  It 
therefore  appears  that  only  about  10%  of  the  alkali  carbonates 
present  in  the  calcium  carbonate  are  removed  by  one  extraction 
with  water.  H.  C.  R. 

A  Comparison  of  the  Calcium  Content  of  some  Virgin 
and  Cultivated  Soils  of  Kentucky  by  an  Improved  Method 
for  the  Estimation  of  this  Element.  0.  M.  Shedd  (Kentucky 
Agr.  Exp.  Sta.  Bull .,  236  (October  1921). — In  estimating  the 
total  calcium  in  the  soils,  1  gram  of  soil  (passing  through  a 
100-mesh  sieve)  is  fused  with  5  grams  of  a  mixture  of  sodium 
and  potassium  carbonates  (10  :  13)  for  ten  minutes.  The  fused 
mass  is  dissolved  in  hydrochloric  acid,  evaporated  to  dryness, 
and  the  silica  dehydrated.  The  residue  is  extracted  with  dilute 
hydrochloric  acid  and  the  silica  filtered  off.  Filtrate  and  washings 
should  not  exceed  100  c.c.  The  solution  is  made  just  alkaline  to 
litmus  with  strong  ammonia  and  then  just  acid  with  hydrochloric 
acid.  The  solution,  which  is  not  always  perfectly  clear  at  this 
stage,  is  heated  to  boiling  and  the  calcium  precipitated  by  adding 
1 — 2  grams  of  solid  ammonium  oxalate.  Further  addition  of 
hydrochloric  acid  may  now  be  necessary  to  maintain  the  solution 
acid  to  litmus.  After  two  to  three  minutes’  boiling,  the  solution  is 
placed  on  the  steam-bath  for  a  few  hours  and  allowed  to  remain 
over-night.  The  precipitate  is  filtered,  washed  twice  with  water, 
and  ignited  to  convert  it  into  oxide  or  carbonate.  This  is  redissolved 
in  acid  and  manganese  precipitated  by  the  addition  of  bromine 
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and  excess  of  ammonia.  After  heating  until  only  a  little  ammonia 
remains,  the  solution  is  made  faintly  acid  with  oxalic  acid  and 
filtered.  The  calcium  is  then  precipitated  from  the  filtrate  as 
before  and  finally  weighed  as  oxide.  A.  G.  P. 

Flame  Reactions  of  Thallium.  Jacob  Parish  ( Proc .  Indiana 
Acad .  Sci.,  1918,  166 — 169)."~Thallous  chloride  dissociates  in  a 
Bunsen  flame  to  the  free  metal  which  colours  the  flame  and  may 
be  precipitated  on  a  cold  surface  as  a  brown  mirror.  In  a  hydrogen 
flame  in  air,  thallous  chloride  produces  five  zones  of  luminescence. 
Metallic  thallium  will  condense  from  the  innermost  cone  on  a  cold 
surface  but  not  from  the  outer  cone  where  the  luminescence  is 
probably  due  to  oxidation  of  the  thallium. 

Chemical  Abstracts. 

Tervalent  Titanium.  II.  Estimation  of  Copper  and  Iron 
in  the  Presence  of  each  other.  William  M.  Thornton,  jun. 
(J.  Amer.  Ghent.  Soc.,  1922,  44,  998 — 1001 ;  cf.  A.,  1921,  ii,  279). — 
A  method  is  described  for  the  estimation  of  iron  and  copper  in  the 
presence  of  one  another  by  means  of  a  standard  solution  of  titanium 
trisulphate.  The  method  is  as  follows.  The  mixture  of  cupric 
and  ferric  sulphates  is  dissolved  in  less  than  100  c.c.  of  water, 
acidified  with  10  c.c.  of  1  :  1 -sulphuric  acid,  and  cooled  to  15°.  A 
quantity  of  10%  ammonium  thiocyanate  solution  from  2*5  to 
5  c.c.,  depending  on  the  amount  of  copper  anticipated,  is  added 
and  the  solution  titrated  with  a  standard  solution  of  titanium 
trisulphate  until  the  pink  colour  just  vanishes.  The  titre  gives  the 
sum  of  the  copper  and  iron  present.  The  whole  is  then  heated  to 
incipient  ebullition,  to  coagulate  the  cuprous  thiocyanate,  cooled, 
and  filtered.  The  precipitate  is  thoroughly  washed  with  cold 
water  and  the  filtrate  and  washings  are  cooled  to  15°.  The  solution 
has  by  this  time  probably  become  pink  again,  due  to  oxidation  by 
air.  If  so,  the  colour  is  bleached  by  the  careful  addition  of  titanium 
trisulphate,  and  sufficient  silver  nitrate  (2*5 — 5  c.c.  of  25%  solution) 
is  added  to  precipitate  the  whole  of  the  thiocyanate.  The  ferrous 
iron  is  then  titrated  with  a  standard  solution  of  potassium  per¬ 
manganate.  The  method  is  shown  to  be  accurate  and  trust¬ 
worthy,  but  the  precaution  of  previously  testing  the  titanium  solu¬ 
tion  for  iron  must  be  taken,  and  if  such  is  found  the  permanganate 
value  corrected  for  this  amount.  J.  F.  S. 

Quantitative  Analysis  of  Aluminium  Alloys,  especially  of 
Duralumin.  E.  Mendes  da  Costa- Vet  {Ghent.  Weekblad ,  1922, 
19,  249 — 251).- — The  alloy  of  aluminium  introduced  for  airships  by 
the  Diirener  Metallwerke  contains  Cu  3*5 — 4*5%,  Mn  0*5 — 1*0%, 
Mg  0*5%.  The  methods  of  Collit  and  Regan  (A.,  1918,  ii,  175) 
and  of  Withey  (A.,  1916,  ii,  538)  for  analysis  of  this  alloy  are 
unsatisfactory,  since  in  the  first  the  magnesium  is  almost  com¬ 
pletely  carried  down  in  the  ammonia  precipitation  of  iron,  man¬ 
ganese,  and  aluminium,  whilst  in  the  second  it  is  impossible  to 
precipitate  the  magnesium  from  the  tartaric  acid  solution  by 
means  of  pyrophosphate. 


analytical  chemistry. 


ii.  529 


It  was  found  that  magnesium  can  best  be  estimated  after  removal 
of  copper  by  means  of  hydrogen  sulphide,  and  of  iron,  aluminium, 
and  part  of  the  manganese  by  means  of  ammonium  chloride  and 
ammonia,  the  latter  separation  being  performed  twice,  by  precipi¬ 
tation  with  phosphate.  Some  of  the  manganese  remains  from  the 
ammonia  precipitation,  and  is  weighed  with  the  magnesium  as 
pyrophosphate;  this  is  estimated  by  redissolving  the  precipitate 
and  titrating  with  permanganate. 

The  ammonia  precipitation  must  be  carefully  carried  out,  and 
the  liquid  filtered  immediately  to  avoid  separation  of  magnesium 
at  this  stage.  S.  I.  L. 

The  Quantitative  Estimation  and  Separation  of  Aluminium. 

Gerhart  Jander  and  Erwin  Wendehorst  (Z.  angew.  Chem ., 
1922,  35,  244 — 247). — Precipitation  of  large  amounts  of  aluminium 
hydroxide  from  solutions  containing  other  metals  such  as  magnesium 
and  manganese  leads  to  such  high  results  that  the  direct  estimation 
of  aluminium  in  alloys  consisting  chiefly  of  aluminium  is  not 
possible  by  the  usual  methods.  In  such  cases,  the  authors  recom¬ 
mend  heating  the  alloy  in  a  current  of  well-dried  hydrogen  chloride 
at  200°,  whereby  all  the  aluminium  sublimes  as  chloride  together 
with  small  amounts  of  silicon,  magnesium,  and  manganese  chlorides, 
whilst  iron,  copper,  and  zinc  remain  in  the  boat.  The  sublimate  is 
dissolved  in  dilute  nitric  acid  and  the  solution  evaporated  repeatedly 
with  further  quantities  of  the  same  acid  until  all  chlorine  is  expelled. 
The  silica  that  separates  is  removed  by  filtration  and  the  solution 
is  evaporated  to  dryness.  The  residue  is  ignited,  gently  at  first, 
then  strongly,  and  weighed  as  aluminium  oxide  containing  some 
manganese  and  magnesium  oxides,  which  are  determined  separately, 
the  former  colorimetrically  and  the  latter  as  pyrophosphate,  and 
deducted.  [Cf.  J.  Soc .  Chem .  Ind .,  1922,  July.]  A.  R.  P. 

A  Proposed  Estimation  of  Chromium  and  Nickel  in  Steel. 

Fritz  Simion  {Chem.  Ztg .,  1922,  46,  504). — The  sample  is  dissolved 
in  aqua  regia,  the  solution  neutralised  and  poured  into  an  excess 
of  a  solution  of  sodium  hydroxide  containing  hydrogen  or  sodium 
peroxide.  After  boiling  to  expel  oxygen,  the  precipitate  is  collected 
on  a  Nutsche  filter,  well  washed,  then  returned  to  the  beaker  and 
digested  with  ammonia  and  ammonium  carbonate  to  extract  the 
nickel.  The  chromate  in  the  filtrate  is  estimated  by  any  suitable 
method.  [Cf.  J.  Soc.  Chem .  Ind.,  1922,  July.]  A.  R.  P. 

Applications  of  Amalgams  in  Volumetric  Analyses.  IV. 
The  Uses  of  Cadmium  Amalgam.  Naotsuna  Kan6  ( J . 
Chem.  Soc.  Japan,  1922,  43,  333 — 340). — In  earlier  papers  (A., 
1921,  ii,  596,  714),  the  volumetric  estimation  of  molybdenum, 
titanium,  etc.,  after  reduction  by  means  of  liquid  zinc  amalgam 
was  described.  To  extend  the  method,  the  zinc  is  now  replaced  by 
cadmium.  The  method  of  preparation  of  the  amalgam  and  the 
reducing  operation  are  practically  the  same  as  in  the  former  case. 
In  the  cases  of  molybdenum  and  iron,  the  cadmium  amalgam  acts 
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as  well  as  the  zinc  amalgam,  but  in  the  cases  of  vanadium  and 
titanium,  the  reduction  is  not  complete.  With  uranium,  it  is 
necessary  to  carry  out  the  reduction  in  an  atmosphere  of  carbon 
dioxide.  K.  K. 

The  Estimation  of  Uranium  in  Presence  of  Phosphoric 
Acid.  A.  Schoep  and  W.  Steinkuhler  {Bull.  Soc.  chi?n.  Belg., 
1922,  31,  156 — 159). — The  analysis  of  dewindtite  (this  vol.,  ii, 
305)  and  of  stasite  (this  vol.,  ii,  386),  phosphates  of  uranium,  and 
lead,  necessitated  more  satisfactory  methods  than  those  hitherto 
used.  The  following  procedure  has  given  trustworthy  results  for 
both  phosphate  and  uranium  in  a  series  of  control  experiments. 
Silica  and  elements  which  are  precipitated  by  hydrogen  sulphide 
in  acid  solution  are  first  eliminated,  the  uranium  is  oxidised  by 
means  of  nitric  acid,  and  the  phosphoric  acid  then  precipitated 
with  molybdate  solution.  Addition  of  ammonia  transforms  the 
uranium  into  ammonium  uranate ;  from  this  the  metal  is  pre¬ 
cipitated  as  uranium  sulphide  on  the  addition  of  ammonium  sulphide, 
the  precipitate  being  washed  until  the  washings  are  free  from 
molybdenum.  No  solution  and  reprecipitation  is  necessary. 

H.  J.  E. 

Iodometric  Studies.  II.  Bohdan  Kohler  (Cfiem.  Listy , 
16,  87 — 91 ;  cf.  A.,  1921,  ii,  410). — The  best  results  in  the  iodometric 
titration  of  tin  are  obtained  by  dissolving  the  tin  in  6 A- hydrochloric 
acid,  adding  to  this  a  known  amount  of  iodine  dissolved  in  potassium 
thiocyanate,  and  determining  the  excess  of  iodine  with  a  standardised 
sodium  thiosulphate  solution. 

Contrary  to  the  observation  of  Zulkowski  and  Bruhns  (J.  pr. 
Chem .,  1859,  103,  351),  the  velocity  of  the  reaction  Cr207"+ 
14H'+6I'  — >•  2Cr’*'+7H20+6I  is  quite  considerable. 

The  titration  of  tin  by  means  of  potassium  dichromate  solution 
gives  exact  results  if  atmospheric  oxygen  is  excluded  from  the 
solutions.  Since  it  is,  in  practice,  difficult  to  have  air-free  solutions 
of  potassium  dichromate,  a  correction  of  +9-068  mg.  of  tin  per  c.e. 
of  aqueous  aerated  potassium  dichromate  solution  is  advocated. 
This  correction  is  based  on  the  assumption  that  the  solubility  of 
oxygen  in  decinormal  potassium  dichromate  solution  is  little 
different  to  that  in  pure  water.  R.  T. 

Reduction  of  Vanadic  Acid  Solutions  with  Mercury.  Le 

Roy  W.  McCay  and  William  T.  Anderson,  jun.  (J.  Amer.  Chem. 
Soc.,  1922,  44,  1018 — 1021 ;  cf.  this  vol.,  ii,  217). — When  vanadic 
acid  in  the  presence  of  sulphuric  or  hydrochloric  acid  is  vigorously 
shaken  with  mercury  the  vanadium  is  reduced  to  the  quadrivalent 
state  according  to  the  equation  2HV03+2Hg+3H2S04— 2V0S04+ 
Hg2S04+4H20.  If  the  solution  before  shaking  is  mixed  with  a 
little  more  sodium  chloride  than  is  equivalent  to  the  mercurous 
sulphate  formed,  the  whole  of  the  mercury  is  precipitated  as  mer¬ 
curous  chloride  and  a  pure  blue  solution  left  which  may  be  quanti¬ 
tatively  titrated  with  potassium  permanganate  when  the  reaction, 
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represented  by  the  equation  10VOSO4+2KMnO4+12H2O== 
10HVO3+K2SO4+2MnSO4+7H2SO4  takes  place.  A  method  of 
estimating  vanadie  acid  by  means  of  the  above  reactions  is  described. 
The  solution  of  vanadie  acid  containing  sulphuric  acid  and  the 
requisite  amount  of  sodium  chloride  (0*3  gram  for  each  50  c.c. 
of  N / 10- permanganate  required)  is  diluted  to  100  c.c.,  placed  in  a 
stoppered  bottle,  and  vigorously  shaken  with  20  c.c.  of  mercury 
for  five  minutes.  The  liquid  above  the  grey  mercury  mixture  is 
decanted  into  a  small  beaker  and  poured  through  a  suction  filter. 
The  residue  in  the  bottle  is  washed  four  times  by  decantation, 
20  c.c.  of  water  being  used  for  each  washing,  and  the  washings  are 
severally  decanted  into  the  beaker  and  then  through  the  filter. 
The  total  filtrate  is  diluted  to  250  c.c.,  heated  at  80 — 90°,  and 


titrated  with  permanganate  to  the  faintest  pink.  The  whole 
process  may  be  completed  in  thirty  minutes ;  it  gives  results  which 
are  identical  with  those  obtained  by  the  sulphur  dioxide  method, 
and  since  uranic  acid  and  arsenic  acid  are  not  reduced  by  mercury, 


the  method  may  be  employed  in  the  presence  of  these  acids. 

J.  F.  S. 


Detection  of  Antimony  in  Analysis.  Th.  Sabalitschka 
and  H.  Schmidt  ( Ber .  deut.  Pharm,  Ges.,  1922,  32,  132 — 135). — 
To  obviate  the  necessity  of  using  platinum  foil,  antimony  may 
be  detected  in  the  solution  of  the  sulphides  of  antimony  and  tin 
in  concentrated  hydrochloric  acid  as  ordinarily  obtained  in  the 
course  of  analysis,  by  diluting  a  portion  of  this  solution  with  an 
equal  volume  of  water,  adding  a  piece  of  arsenic-free  zinc  to  the 
cooled  liquid  in  a  test-tube,  and  allowing  the  issuing  gases  to 
impinge  on  a  piece  of  filter-paper  freshly  moistened  with  a  10% 
solution  of  silver  nitrate.  In  presence  of  antimony  the  paper 
will  become  quite  black  on  the  under  side  within  two  minutes, 
or  immediately  if  considerable  quantities  are  present.  A  slight 
brown  coloration  is  to  be  disregarded,  and  it  is  important  that  the 
silver  solution  is  not  too  concentrated,  otherwise  small  amounts  of 
hydrogen  antimonide  may  cause  only  a  brownish -yellow  coloration 
instead  of  black,  as  is  always  obtained  with  dilute  silver  solutions. 

G.  F.  M. 


Detection  of  Benzene  in  Light  Petroleum.  P.  Schwarz 
(Chem.  Ztg .,  1922,  46,  401). — If  5  c.c.  of  pure  light  petroleum  are 
added  to  2  c.c.  of  a  mixture  consisting  of  equal  volumes  of  aniline 
and  95%  alcohol,  the  aniline  separates  as  a  layer;  should  as  little 
as  5%  of  benzene  be  present  in  the  light  petroleum,  the  aniline 
does  not  separate  from  the  mixture  and  a  clear  solution  is  obtained. 
If  desired,  the  light  petroleum  may  be  fractionated  previously, 
and  the  test  applied  to  the  fraction  having  b.  p.  80°  to  110°. 


W.  P.  S. 


The  Detection  and  Estimation  of  Acidity  and  Alkalinity 
in  Cotton  Fabrics.  Hubert  Frank  Coward  and  Gladys 
Mary  Wigley  (Trans.  Text .  Inst.,  1922,  13,  121— 126).— The 
testing  of  cotton  fabrics  for  traces  of  strong  acids,  such  as  might 
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give  rise  to  “  tendering,”  is  complicated  on  the  one  hand  by  the 
fact  that  cotton  exhibits  a  preferential  attraction  for  the  basic 
constituent  of  neutral  salts  and  thus  produces  an  acid  reaction  in 
their  aqueous  solutions,  and,  on  the  other,  by  the  fact  that  cotton 
retains  absorbed  mineral  acids  so  tenaciously  that  they  can  only 
be  completely  removed  by  repeated  extractions  with  boiling  water. 
It  is  now  shown  that  the  first  factor  is  of  far  less  moment  in  the 
titration  of  acid  in  the  presence  of  the  fabric  than  the  second  factor 
would  be  in  a  titration  of  the  extract.  Acidimetry  of  bleached 
cloth,  correct  to  0-01%  of  hydrochloric  or  sulphuric  acid,  and  alkali¬ 
metry,  correct  to  0*02%  of  soda,  calculated  as  sodium  hydroxide, 
can  be  carried  out  by  titrations  with  O^A-solutions,  at  the  boil, 
in  the  presence  of  the  fabric,  using  phenolphthalein  as  indicator. 
A  fabric  which  contains  up  to  0*1%  of  sulphuric  acid  might,  however, 
retain  up  to  0*05%  after  two  extractions  with  boiling  water. 

The  use  of  organic  indicators,  and  a  mixture  of  potassium  iodide, 
iodate,  and  starch,  for  “  spot  ”  tests  on  the  fabric  is  also  described, 
and  the  sensitivity  limits  are  indicated.  Methyl-red  is  responsive 
to  about  0*005%  of  strong  acid  or  alkali.  Difficulties  arising  from 
the  presence  of  weak  acids,  soap,  “  finishing  ”  compositions,  and 
dyes  are  briefly  discussed,  but  methods  for  testing  raw  cotton 
fabrics  have  still  to  be  investigated.  J.  C.  W. 

Estimation  of  Volatile  Fatty  Acids.  G.  Wiegner  and 
J.  Magasanik  (Mitt.  Geb.  Lebensmitt.  Hyg .,  1919,  10,  156 — 174; 
from  Bied.  Zentr .,  1922,  51,  140 — 145). — In  the  distillation  of 
aqueous  solutions  of  volatile  fatty  acids  the  following  relationship 
is  established,  (log 'y log  y2)/(log  ^i— -log  x2)~ constant,  where  y±,  y2, 
are  the  amounts  of  acid  in  terms  of  c.c.  of  standard  alkali  required 
for  neutralisation  of  the  residue  at  the  beginning  and  end  of  a 
distillation  interval  and  xl9  x2,  the  corresponding  amounts  of  water. 
Values  of  the  constant  are  given  for  the  volatile  fatty  acids.  The 
formula  is  applied  to  the  estimation  of  volatile  acids  in  silage. 
An  example  is  given  in  which  an  aqueous  extract  containing  acetic 
and  butyric  acids  is  made  up  to  a  known  volume  and  distilled  to 
half  volume,  the  operation  being  repeated  three  times.  From  the 
titre  of  the  distillates  the  acid  value  of  each  successive  residue  is 
obtained,  whence  by  calculation  the  amounts  of  acetic  and  butyric 
acids  respectively  in  the  original  extract  are  obtained.  The  method 
ma y  be  applied  to  the  estimation  of  volatile  acids  in  wines. 
Analytical  figures  are  given  for  the  amounts  of  acetic,  butyric, 
and  lactic  acids  in  different  kinds  of  silage.  G.  W.  R. 

Analysis  of  Acetic  Anhydride.  A.  Reolaire  (Perf.  Essent. 
Oil  Bee.,  1922,  13,  148 — 149). — Ten  grams  of  acetic  anhydride  are 
weighed  out  into  a  250  c.c.  flask,  diluted  with  75  c.c.  of  water 
free  from  carbon  dioxide,  and  heated  on  a  water-bath  for  fifteen 
minutes  under  a  reflux  condenser.  The  product  is  diluted  to  500  c.c. 
with  a  further  quantity  of  carbon  dioxide-free  water,  and  50  c.c. 
are  titrated  with  N /2-potassium  hydroxide  solution  free  from 
carbonate.  The  percentage  of  acetic  anhydride  present  is  then 
(c.c.  A/2  KOH  used  X  17*144)  — 570*45.  The  necessity  for  using 
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Water  and  alkali  free  from  carbon  dioxide  is  emphasised.  The 
latter  is  readily  obtained  by  mixing  1000  c.c.  of  ordinary  potassium 
hydroxide  solution  with  50  c.c.  of  milk  of  lime,  and  after  keeping 
one  or  more  days  the  clear  liquid  is  syphoned  off  and  standardised. 

G.  F.  M. 

Detection  and  Estimation  of  Free  Sulphuric  Acid  and 
Sulphoacetates  in  Cellulose  Acetates.  M.  Entat  and  E. 
Vulquin  {Ann.  Chim.  analyt .,  1922,  4,  131 — 135). — To  estimate 
free  sulphuric  acid,  10  grams  of  the  cellulose  acetate  are  digested 
for  thirty  minutes  with  200  c.c.  of  water  at  15°,  the  mixture  is 
then  filtered,  and  the  filtrate  is  titrated  with  standardised  barium 
hydroxide  solution,  the  end-point  being  determined  electrometrically . 
There  is  a  sharp  break  in  the  titration  curve  wdien  all  the  free 
sulphuric  acid  has  been  neutralised.  None  of  the  samples  examined 
by  the  authors  contained  free  sulphuric  acid,  and  it  is  suggested 
that  this  acid  is  not  present  in  normal  cellulose  acetates,  the 
quantities  found  by  other  observers  being  actually  due  to  the 
presence  of  alkali  or  alkaline -earth  sulphates,  acetic  acid  giving 
the  acid  reaction.  Cellulose  acetate  prepared  by  methods  involving 
the  use  of  sulphuric  acid  as  catalyst  invariably  contains  sulpho- 
acetic  acid  combined  with  the  cellulose  ester.  The  sulphoacetate 
is  estimated  by  heating  10  grams  of  the  cellulose  acetate  with 
50  c.c.  of  water  in  an  autoclave  at  125°  for  five  hours ;  the  sulphuric 
acid  resulting  from  this  hydrolysis  is  then  titrated  electrometrically. 
The  amount  of  sulphuric  acid  present  as  sulphoacetate  in  well- 
prepared  cellulose  acetate  is  always  less  than  0-03%.  W.  P.  S. 

Determination  of  the  Iodine  Value  of  Aliphatic  and 
Aromatic  Unsaturated  Compounds.  D.  Holde,  P.  Werner, 
Ida  Tacke,  and  C.  Wilke  (Chem.  Umschau ,  1922,  29,  185 — 188). — 
The  determination  of  the  iodine  value  is  a  valuable  criterion  of  the 
purity  of  higher  unsaturated  fatty  acids  and  their  derivatives  when 
other  methods,  such  as  molecular  weight  and  melting  point  deter¬ 
minations,  fail,  and  has  been  used  by  Holde  and  Wilke  in  the 
case  of  erucic  acid  (this  vol.,  i,  317).  For  this  purpose,  the  Hanus 
reagent  (10  grams  of  iodine  monobromide  in  500  c.c.  of  glacial 
acetic  acid)  is  preferred,  as  it  gives  results  in  close  agreement  with 
those  obtained  with  Hiibl’s  reagent,  and  is  more  easily  prepared, 
more  stable,  and  more  rapid  in  action,  fifteen  minutes  being  sufficient, 
with  about  50%  excess  of  the  reagent,  for  the  completion  of  the 
reaction.  Accurate  results  are  also  obtained  with  aromatic  un¬ 
saturated  compounds,  for  example,  safrole,  under  similar  conditions. 
Nevertheless,  as  is  well  known,  anomalous  results  are  given  by  the 
Hiibl- Waller  reagent,  and  by  Wijs’s  reagent  for  cholesterol  and 
phytosterol,  the  former  giving  abnormally  low,  and  the  latter 
abnormally  high  results.  With  the  original  Hiibl  solution,  however, 
consistent,  although  slightly  high  results  (73 — 77  compared  with 
65-7  theoretical)  were  obtained  with  cholesterol,  but  with  phyto¬ 
sterol  values  varying  from  41  to  76  were  obtained,  according  to 
the  duration  of  the  reaction  and  the  excess  of  Hiibl  solution 
employed.  With  both  alcohols,  Wijs’s  solution  gave  values  of 
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about  135,  that  is,  approximately  double  the  theoretical.  A 
similar  difference  in  the  results  obtained  with  the  Hubl-Waller  and 
with  Wijs’s  reagents  has  been  observed  with  mineral  lubricating 
oils  and  with  naphthenic  acids,  which  may  indicate  the  presence 
of  cholesterol  derivatives  in  these  products.  G.  F.  M. 

Estimation  of  the  Various  Acids  of  Wine.  Th.  von  Fellen- 
berg  (Z.  Unters.  Nahr.  Genussm .,  1922,  43,  217 — 255). — The  author 
has  developed  a  scheme  of  analysis  by  means  of  which  the  separate 
proportions  of  weak  organic  acids  (tannic  acids)  and  of  tartaric, 
malic,  succinic,  and  lactic  acids  may  be  estimated.  fCf.  J.  Soc. 
Chem.  hid.,  1922,  514a.]  T.  H.  P. 

A  Colorimetric  Method  for  the  Estimation  of  Homogentisic 
Acid  in  Urine.  A.  P.  Briggs  ( J .  Biol.  Chem.,  1922,  51,  453 — 
454). — The  method  depends  on  the  reduction  of  phosphomolybdic 
acid  by  homogentisic  acid  (cf.  Bell  and  Doisy,  A.,  1920,  ii,  769). 
The  diluted  urine  is  treated  first  with  a  solution  containing  5%  of 
ammonium  molybdate  in  5A-sulphuric  acid  and  then  with  a  1% 
solution  of  potassium  dihydrogen  phosphate.  The  colour  pro¬ 
duced  is  compared  with  a  quinol  standard,  experiments  having 
shown  that  1  mg.  of  quinol  is  equivalent  to  0*79  mg.  of  homo¬ 
gentisic  acid.  Albumin  and  sulphides  interfere  with  the  reaction, 
but  these  may  be  removed,  if  present,  by  means  of  trichloroacetic 
acid  and  silver  sulphate.  E.  S. 

Estimation  of  the  Iodine-Bromine  Number  without  using 
Potassium  Iodide.  L.  W.  Winkler  (Z.  Unters.  Nahr.  Genussm., 
1922,  43,  201 — 204). — The  use  of  potassium  iodide  in  this  estim¬ 
ation  can  be  avoided  by  treating  the  oil  or  fat  with  excess  of 
bromine,  adding  a  solution  of  arsenious  oxide,  and  titrating  the 
excess  of  the  latter  with  potassium  bromate  solution.  A  blank 
estimation  is  carried  out,  using  the  same  quantities  of  the  reagents 
as  for  the  actual  estimation  and  allowing  them  to  react  for  the 
same  length  of  time.  The  results  are  almost  identical  with  those 
obtained  from  using  potassium  iodide  solution  according  to  the 
original  method  (ibid.,  1916,  32,  358).  H.  C.  R. 

Use  of  Semi-microchemical  and  Microchemical  Methods 
in  Place  of  Macrochemical  Methods  in  the  Analysis  of  Foods. 

H.  Luhrig  (Pharm.  Zentr.-h.,  1922,  63,  218 — 221,  227 — 232). — 
The  Reichert-Meissl,  Polenske,  saponification,  and  iodine  numbers 
of  fats  and  oils  may  be  estimated  on  quantities  of  substance  varying 
from  0*02  to  0*2  gram.  The  procedure  employed  is  similar  to  that 
used  in  the  methods  in  their  usual  form  and  is  described  in  detail ; 
in  the  case  of  the  Reichert-Meissl  number,  the  distillation  requires 
about  five  minutes,  10  c.c.  of  distillate  are  collected  (when  0*1 
gram  of  fat  is  taken),  and  the  result  obtained  must  be  multiplied 
by  0*9  to  obtain  the  true  Reichert-Meissl  number.  W.  P.  S. 

The  Constants  of  Indian  Beeswax.  O.  D.  Roberts  and 
H.  T.  Islip  (Analyst,  1922,  47,  246 — 251). — Tables  are  given  of 
the  constants  of  twenty-three  samples  of  honeycomb  and  wax 
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collected  under  the  supervision  of  District  Officers  in  Bengal, 
Eastern  Bengal,  and  Assam.  The  low  acid  values  obtained  are 
remarkable,  being  in  many  cases  lower  than  6,  the  figure  hitherto 
accepted  as  the  lowest  representing  unadulterated  Indian  beeswax. 
Both  Weinwurm’s  test  and  Salamon  and  Seaber’s  test  are  shown 
to  be  untrustworthy.  H.  C.  R. 

The  Estimation  of  Aldehydes  and  Ketones  by  means  of 
Hydroxylamine.  A.  H.  Bennett  and  F.  K.  Donovan  (Analyst, 
1922,  47,  146). — The  method  originally  proposed  for  the  estim¬ 
ation  of  citral  in  lemon  oil  (A.,  1909,  ii,  192)  can  be  applied  to 
other  aldehydes  and  ketones.  With  formaldehyde,  acetone,  and 
benzaldehyde,  very  close  results  are  obtained.  Carvone  requires 
rather  more  carefully  standardised  conditions.  The  analyses  of 
citronellal  and  citral  are  slightly  less  accurate.  No  satisfactory 
results  could  be  obtained  for  camphor.  The  hydroxylamine 
hydrochloride  used  for  this  process  should  be  recrystallised  from 
water,  and  not  from  alcohol.  A.  G.  P. 

The  System  Camphor-Alcohol-Water  in  Relation  to  the 
Titration  of  Camphor-spirit.  K.  Scheringa  ( Pkarm .  Week- 
blad ,  1922,  59,  389 — 395). — The  proportions  of  camphor,  alcohol, 
and  water  which  can  remain  in  equilibrium  in  a  single-phase 
system  at  various  temperatures  have  been  determined,  and  the 
results  expressed  graphically  on  the  ordinary  equilateral  triangle 
presentation.  Known  solutions  of  alcohol  and  camphor  were 
treated  with  water  until  a  permanent  separation  occurred,  and 
the  increase  in  weight  was  then  determined. 

It  is  shown  that  many  mixtures  can  be  prepared  to  satisfy  the 
requirements  laid  down  in  the  Pharmacopoeia,  and  that  in  analysing 
the  preparation  as  recommended  by  titration  with  water  the 
temperature  must  be  kept  between  20°  and  25°,  and  also  that 
the  amount  of  camphor  which  can  be  added  and  held  in  solution 
at  15°  should  be  specified.  S.  I.  L. 

The  Detection  of  Vernin.  H.  Stetjdel  and  R.  Freise  ( Z . 
physiol.  Chem .,  1922,  120,  126 — 129). — Vernin  when  boiled  with 
acetic  anhydride  containing  a  small  particle  of  sodium  acetate 
and  then  cooled  yields  lustrous,  pale  rose  needles,  which  after  twice 
recrystallising  from  absolute  alcohol  give  colourless  prismatic 
needles  of  triacetyl  vernin,  m.  p.  226°,  [ot]1^  +2*306°.  S.  S.  Z. 

The  “  Cotton  Wool  Plug  M  Test  for  Indole.  S.  N.  Gore 
(Indian  J.  Med.  Research ,  1921,  8,  505 — 507). — The  under-surface 
of  the  plug  is  evenly  moistened,  first  with  a  few  drops  of  a  solution 
of  1  gram  of  p-dimethylaminobenzaldehyde  in  95  c.c.  of  absolute 
ethyl  alcohol  and  20  c.c.  of  hydrochloric  acid,  and  then  with  a 
few  drops  of  a  solution  of  1  gram  of  potassium  persulphate  in 
100  c.c.  of  distilled  water.  The  tube  containing  the  plug,  pushed 
down  to  about  an  inch  above  the  surface  of  the  broth  culture,  is 
placed  upright  in  a  gently  boiling  water -bath  and  heated  for  about 
fifteen  minutes.  Indole,  when  present  to  so  small  an  extent  as 
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0*0005  mg.  per  c.c.  of  the  broth  culture,  volatilises  and  develops 
on  the  plug  a  rose  colour  which  is  viewed  through  the  tube. 

Chemical  Abstracts. 

The  Detection  and  Estimation  of  Monoamino-acids.  R. 

Engeland  ( Z .  physiol .  Chem .,  1922,  120,  130 — 140). — The  author 
estimated  proline  by  means  of  his  betaine  method  in  glutin  and 
elastin.  The  former  protein  showed  a  content  of  10-9%  and  the 
latter  of  4*3%  of  proline.  The  same  method  was  applied  in  the 
case  of  ascitic  fluid.  Six  and  a  half  litres  of  fluid  yielded  0*06  gram, 
of  the  chloroaurate  of  the  betaine  of  leucine  and  0*025  gram,  of  the 
chloroaurate  of  the  betaine  of  lysine  by  this  method.  S.  S.  Z. 

Colorimetric  Estimation  of  the  Amino-acid  Nitrogen  in 
Normal  Urine.  Otto  Eolin  (J.  Biol.  Chem.,  1922,  51,  393 — 
394). — Ammonia  is  removed  by  shaking  with  permutite  and  the 
estimation  is  then  carried  out  as  for  blood  (cf.  this  vol.,  ii,  540). 

E.  S. 

The  Manipulations  Preparatory  to  the  Estimation  of 
Amino-acids  in  Blood.  Fernand  Petitjean  {Bull.  Soc.  Chim. 
Biol.,  1922,  4,  108 — 114). — For  the  preparation  of  blood  for  the 
estimation  of  its  amino-acid  content  by  Van  Slyke’s  method,  the 
author  recommends,  from  the  numerous  methods  which  have 
been  proposed,  decomposition  of  urea  by  means  of  the  soja  bean, 
followed  by  precipitation  of  proteins  by  the  addition  of  trichloro¬ 
acetic  acid.  Details  of  the  technique  used  are  given  in  the  original. 

E.  S. 

Estimation  of  Urea  from  the  Carbon  Dioxide  Produced  by 
Urease.  Zoltan  Asz6di  {Biochem.  Z.,  1922,  128,  391 — 395  ; 
cf.  A.,  1920,  ii,  519).— An  improvement  in  Partos’s  apparatus  is 
described  and  examples  given  of  its  use.  H.  K. 

A  Micro-urease  Method  for  the  Estimation  of  Urea  in 
Blood,  Secretions,  and  Tissues.  K.  L.  Gad-Andresen  {J. 
Biol .  Chem.,  1922,  51,  373 — 376). — The  urea  is  first  decomposed 
by  means  of  urease  and  the  ammonia  then  estimated  by  the  method 
described  for  ammonia  (this  vol.,  ii,  523).  A  correction  is  made 
for  the  ammonia  originally  present.  E.  S. 

The  Estimation  of  Guanidine.  A.  H.  Dodd  (J.  Soc.  Chem. 
Ind.,  1922,  41,  145 — 147t). — The  presence  of  guanylcarbamide, 
which  is  likely  when  guanidine  has  been  prepared  from  dicyanodi- 
amide  and  dilute  acids,  interferes  with  the  estimation  of  guanidine 
as  picrate,  as  this  substance  also  gives  an  insoluble  picrate  with 
picric  acid  or  ammonium  picrate.  It  is  found,  however,  that 
guanylcarbamide  picrate  is  much  more  soluble  in  sodium  hydroxide 
solution  than  the  guanidine  compound,  and  by  choosing  suitable 
concentrations  it  is  possible  to  precipitate  the  latter  whilst  the 
former  is  retained  in  solution.  The  guanidine  solution,  of  less  than 
1%  strength,  is  added  to  50  c.c.  of  the  precipitant  consisting  of  a 
solution  of  20  grams  of  picric  acid  in  100  c.c.  of  Nj  1-sodium  hydr¬ 
oxide  solution.  The  precipitation  is  carried  out  in  hot  solutions 
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(90°),  and  the  mixture  kept  for  at  least  six  hours  before  filtering 
through  a  Gooch  crucible.  The  correction  which  would  have  to 
be  applied  to  the  weight  of  picrate  obtained  on  account  of  its  slight 
solubility  in  water  can  only  be  determined  for  each  individual  case, 
but  empirically  it  was  found  that  under  the  conditions  above 
mentioned  washing  the  precipitate  with  only  50  c.c.  of  water  left 
just  about  sufficient  sodium  picrate  behind  to  compensate  for  the 
solubility  of  guanidine  picrate.  It  was  found  incidentally  that 
precipitation  of  guanylcarbamide  by  neutral  sodium  picrate  was  a 
distinct  improvement  on  the  use  of  picric  acid.  G.  F.  M. 

The  Method  of  Estimating  Allylthiocarbimide  in  Mustard 
Flour.  E.  Luce  and  A.  Doucet  ( J .  Pharm.  Chim< ,  1922,  25,  458 — 
464). — In  estimating  allylthiocarbimide  by  Dieterich’s  method,  using 
ammoniacal  silver  nitrate,  exact  results  may  be  obtained  either 
volumetrically  or  gravimetrically,  providing  certain  precautions 
are  observed.  In  the  case  of  mustard  flour,  the  reaction  is  com¬ 
plete  after  six  hours’  contact  even  in  the  cold.  Rise  in  temperature 
and  extension  of  the  time  of  maceration  are  both  followed  by  a 
secondary  reaction  which  destroys  some  of  the  essence  formed  at 
first,  and  hence  a  low  figure  is  obtained.  During  the  first  hour  of 
maceration,  this  secondary  reaction  is  negligible  whatever  the  tem¬ 
perature  may  be.  Hence  to  obtain  accurate  results  the  duration 
of  the  maceration  should  be  reduced  to  one  hour  and  the  essence 
left  in  contact  with  the  ammoniacal  silver  nitrate  in  the  cold  for 
six  hours  or  at  80 — 85°  for  one  hour,  using  a  flask  with  a  reflux 
condenser.  W.  G. 

Characteristics  of  Identity  of  a  Water  Distilled  from  the 
Cherry  Laurel  Henri  Pecker  (J.  Pharm.  Chim .,  1922,  [vii],  25. 
424 — 429). — The  distillate  from  the  cherry  laurel  as  officially 
prepared  and  containing  1  gram  of  hydrocyanic  acid  per  litre 
should  also  contain  a  marked  amount  of  benzaldehyde,  usually 
above  3  grams  per  litre.  Under  such  conditions,  the  amount  of 
free  hydrocyanic  acid  does  not  exceed  0*25  gram  per  litre.  The 
distillate  should  give  an  almost  immediate  precipitate,  in  the  cold, 
with  Denner’s  phenylhydrazine  reagent,  and  with  a  solution  of 
ammonium  molybdate  in  sulphuric  acid  should  give  a  deep  blue 
colour.  W.  G. 

Potentiometric  Titrations  of  and  by  means  of  Potassium 
Ferrocyanide.  I.  The  Titration  of  Potassium  Ferrocyanide 
by  means  of  Potassium  Permanganate.  I.  M.  Kolthoff  . 
(Bee.  trav.  chim.,  1922,  41,  343 — 352;  cf.  Kelley  and  Bohn,  A., 
1920,  ii,  134). — In  the  potentiometric  titration  of  ferrocyanides 
by  means  of  potassium  permanganate,  the  former  solution  should 
contain  sufficient  acid  to  prevent  the  precipitation  of  potassium 
manganese  ferrocyanide,  K2MnFeCy6.  The  acid  may  be  either 
hydrochloric  or  sulphuric,  the  change  of  potential  denoting  the 
end-point  being  smaller  with  the  former,  but  constant  potential  is 
more  rapidly  attained  than  with  sulphuric  acid.  The  author’s 
experiments  fail  to  confirm  the  objection  that  an  error  is  intro- 
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duced  owing  to  the  liberation  of  chlorine  by  the  action  of  hydro¬ 
chloric  acid  on  the  permanganate.  The  method  is  accurate  with 
ferrocyanide  solutions  of  very  small  concentration.  It  is  advan¬ 
tageous  to  add  a  definite  quantity  of  potassium  ferrieyanide  before 
titration,  as,  by  this  means,  atmospheric  oxidation  of  the  ferro¬ 
cyanide  is  avoided.  The  necessary  stirring  is  effected  by  passing 
a  current  of  carbon  dioxide  through  the  mixture.  Details  of 
experimental  results  with  ferrocyanide  solutions  of  different  con¬ 
centrations  and  in  the  presence  of  different  amounts  of  both  acids 
are  given.  H.  J.  E. 

The  Estimation  of  Uric  Acid  in  Tissue  Extracts.  II. 

Steudel  and  K.  Suzuki  (Z.  physiol .  Ghent 1922,  119,  166 — - 
171). — The  fresh  spleen  from  cattle  contains  substances  other 
than  uric  acid  which  reduce  phosphotungstic  acid  to  blue  com¬ 
pounds.  It  is  therefore  pointed  out  that  in  order  to  obtain  trust¬ 
worthy  results  with  Folin’s  method  for  the  estimation  of  uric  acid 
in  tissues  it  is  necessary  to  isolate  the  uric  acid  quantitatively 
previously  to  estimating  it  colorimetrically.  S.  S.  Z. 

Methods  for  the  Estimation  of  the  Alkaloids.  Paul  Herzig 
(Arch.  Pharm .,  1922,  259,  249 — 308). — A  comprehensive  and 
critical  survey  of  all  the  known  methods,  gravimetric,  volumetric, 
colorimetric,  refractometric,  and  polarimetric,  for  the  estimation 
of  alkaloids.  Direct  weighing,  although  possessing  many  obvious 
advantages,  has  the  great  disadvantage  that  it  is  difficult  without 
loss  to  isolate  the  alkaloid  in  a  sufficiently  pure  condition.  Of 
all  the  methods  suggested  for  weighing  as  insoluble  salts  or  double 
salts  only  precipitation  by  picric  acid,  phospho-  or  silico -tungstic 
acid,  or  picrolonic  acid  (dinitrophenylmethylpyrazolone)  have  any 
practical  value,  and  of  these  only  the  latter  is  considered  really 
useful  for  practical  purposes,  and  even  here  comparative  estim¬ 
ations  made  on  nux  vomica  seeds  and  extracts  showed  that  the 
results  obtained  were  always  2*5 — 5%  low.  Of  the  volumetric 
methods  titration  with  standard  acid  is  the  most  generally  em¬ 
ployed,  iodometric  estimations  are  not  to  be  recommended,  but 
iodometric  estimation  with  iodide-iodate  of  the  excess  of  acid 
unneutralised  by  the  alkaloid  gives  good  results  except  in  the  case 
of  feebly  basic  alkaloids  the  sulphates  of  which  are  much  dissociated, 
for  example,  narcotine,  pilocarpine,  and  purine  derivatives,  and  is 
particularly  useful  if  much  colouring  matter  is  present.  Volu¬ 
metric  precipitation  methods  using  Meyer’s  reagent,  phospho- 
molybdic  acid,  potassium  ferrocyanide,  or  picric  acid  are  regarded 
as  inexact  except  in  special  cases  such  as  ferrocyanide  for  the 
estimation  of  strychnine  in  presence  of  brucine,  and  picric  acid  for 
the  cinchona  alkaloids.  Quantitative  colorimetric  and  optical 
methods  all  demand  the  isolation  of  the  alkaloid  in  a  colourless 
condition,  and  they  are  often  cumbersome  as  well,  and  consequently 
are  very  little  used.  G.  F.  M. 

The  Titration  of  the  Cinchona  Alkaloids  and  their  Salts. 

N.  Schoorl  (Rex.  trav.  chim.,  1922,  41,  228 — 235;  Pharm.  Week- 
blad,  1922,  59,  369 — 374). — The  neutralisation  curves  of  quinine 
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and  hydrochloric  acid  have  been  determined,  using  methyl-orange, 
methyl-red,  neutral-red  and  phenol phthalein  as  indicators,  both 
in  aqueous  solution  and  in  50%  alcohol.  The  addition  of  alcohol 
to  the  aqueous  solution  diminishes  the  dissociation  constant  of 
quinine,  thus  rendering  the  base  less  alkaline  and  increasing  the 
hydrolysis  of  the  salts ;  but  as  the  dissociation  constant  of  the 
indicators  is  diminished  at  the  same  time,  the  experimental  results 
obtained  in  alcoholic  solution  may  appear  to  contradict  this  state¬ 
ment.  Methyl- orange  and  methyl-yellow  are  unsuitable  owing 
to  indefinite  end-points.  Titration  of  quinine  as  a  monacid  base 
can  be  carried  out  very  accurately  with  the  use  of  methyl-red. 
The  monohydrochloride  is  alkaline  to  methyl-red  and  acid  to 
neutral-red ;  this  property  may  be  made  use  of,  not  only  for 
quinine,  but  also  in  the  case  of  the  other  cinchona  alkaloids. 
Cinchonine  gives  similar  results.  Experimental  details  of  the 
titrations  are  given.  H.  J.  E. 

[Detection  of]  Quinotoxine  in  Quinine  Salts.  Domenico 
Ganassini  {Boll.  Chun.  Farm.,  1922,  61,  193 — 199). — The  presence 
of  quinotoxine  in  a  salt  of  quinine  may  be  detected  as  follows  : 
The  salt  is  dissolved  in  water,  if  necessary  with  addition  of  sulphuric 
acid,  and  the  solution  rendered  alkaline  by  means  of  sodium 
hydroxide  and  extracted  with  ether  or  chloroform.  After  separ¬ 
ation  of  the  solution  and  evaporation  of  the  solvent,  part  of  the 
residue  is  carefully  evaporated  to  dryness  with  a  few  drops  of 
concentrated  nitric  acid.  If  quinotoxine  is  present,  the  residue 
thus  obtained  is  deep  yellow  and  is  turned  intense  brownish-yellow 
by  ammonia  solution.  The  remainder  of  the  residue  from  the 
solvent  is  dissolved  in  a  little  warm  water  acidified  with  acetic 
acid  and  the  solution  filtered  if  necessary.  One  portion  is  shaken 
with  a  little  sodium  nitrite,  the  nitrous  acid  liberated  converting 
the  quinotoxine  into  its  nitroso-  and  nitroso-oximino-derivatives, 
which  form  a  yellow  precipitate ;  on  quinine,  nitrous  acid  has  no 
action.  Another  portion  is  shaken  with  a  drop  of  phenylhydrazine, 
the  quinotoxine  phenylhydrazone  formed  being  gradually  deposited 
as  a  precipitate  which  ultimately  becomes  deep  orange-yellow ; 
here  also  quinine  remains  unaffected.  Bromophenylhydrazine 
gives  a  deep  red  coloration  with  quinotoxine.  Solutions  of  quinine 
salts  which  turn  yellow  when  sterilised  probably  contain  quinotoxine 
and  should  not  be  employed  for  medicinal  purposes.  T.  H.  P. 

Colorimetric  Methods  for  the  Separate  Estimation  of 
Tyrosine,  Tryptophan,  and  Cystine  in  Proteins.  Otto  Folin 
and  Joseph  M.  Looney  (J.  Biol.  Chem.,  1922,  51,  421 — 434). — 
Certain  defects  in  the  method  of  Folin  and  Denis  (A.,  1912,  ii,  1012) 
for  the  estimation  of  tyrosine  are  remedied,  and  an  extension  is 
made  to  include  the  separate  estimation  of  tryptophan  and  cystine. 
When  tryptophan  is  to  be  estimated,  the  protein  is  hydrolysed  by 
means  of  barium  hydroxide  to  avoid  loss  due  to  humin  formation. 
In  the  case  of  cystine,  which  is  decomposed  by  boiling  alkali  hydr¬ 
oxides,  acid-hydrolysis  is  used.  For  the  estimation  of  tyrosine  and 
tryptophan,  the  hydrolysate,  which  must  contain  between  3*5%  and 
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7*5%  of  sulphuric  acid,  is  filtered  from  barium  sulphate,  and  trypto¬ 
phan  is  precipitated  from  an  aliquot  part  of  the  filtrate  by  the 
addition  of  Hopkins  and  Cole’s  mercuric  sulphate  reagent.  After 
separation  by  centrifuging,  tyrosine  is  estimated  colorimetrically  in 
the  supernatant  liquid  by  means  of  Folin  and  Denis’s  phenol 
reagent  in  the  presence  of  sodium  carbonate  and  sodium  cyanide. 
The  estimation  of  tryptophan  is  made  similarly  in  the  solution 
obtained  by  dissolving  the  mercuric  sulphate  precipitate  in  sodium 
cyanide.  In  the  case  of  cystine,  sodium  carbonate  is  added  to  the 
hydrolysate  and  the  cystine  is  reduced  by  means  of  sodium  sulphite. 
The  colour  produced  on  addition  of  the  uric  acid  reagent  is  then 
compared  with  a  standard.  Results  of  the  application  of  the 
method  to  a  number  of  proteins  are  given.  E.  S. 

A  System  of  Blood  Analysis.  Suppl.  III.  A  New  Colori¬ 
metric  Method  for  the  Estimation  of  the  Amino-acid  Nitrogen 
in  Blood.  Otto  Folin  [with  Hsien  Wu]  ( J .  Biol.  Chem.,  1922, 
51,  377—391 ;  cf.  A.,  1919,  ii,  308;  A.,  1920,  ii,  337).— The  method 
described  is  applicable  to  the  tungstic  acid  filtrate  and  depends  on 
the  red  coloration  which  is  produced  when  amino-acids  react  with 
(3-naphthaquinonesulphonic  acid  in  alkaline  solution.  Five  or  10  c.c. 
of  the  filtrate  are  used.  One  per  cent,  sodium  carbonate  and  a 
0*5%  solution  of  the  sodium  salt  of  the  sulphonic  acid  are  added 
under  specified  conditions  and  the  mixture  is  left  for  thirty  hours 
in  the  dark.  The  colour  is  then  intensified  by  the  addition  of  an 
acetic  acid-sodium  acetate  solution,  after  which  the  surplus  quinone 
is  decolorised  by  means  of  a  4%  solution  of  sodium  thiosulphate. 
A  glycine  solution  is  used  as  a  standard.  In  the  cases  of  histidine 
and  tryptophan  only  one  nitrogen  atom  reacts.  Proline,  trypto¬ 
phan,  arginine,  and,  to  a  lesser  extent,  alanine  give  unsatisfactory 
results.  Ammonia  also  gives  the  coloration  with  the  reagent,  but 
this  may  be  neglected  in  blood  analysis.  The  blue  colour  which 
indole  gives  with  p-naphthaquinonesulphonic  acid  is  not  produced 
under  the  conditions  of  alkalinity  used  in  the  estimation.  E.  S. 

Use  of  the  Conventional  Carbon  Factor  in  Estimating  Soil 
Organic  Matter.  J.  W.  Read  and  R.  H.  Ridgell  (Soil  Sci 
1922,  13,  1 — 6). — In  soil  analysis  it  is  usually  assumed  that  58% 
of  carbon  represents  100%  of  organic  substance,  this  ratio  being 
based  on  the  results  obtained  by  various  observers.  Estimations 
of  the  carbon  content  of  thirty-seven  surface  soils  from  different 
parts  of  the  United  States  showed  that  the  percentage  varied  from 
30*20  to  56*27,  the  average  being  49*26,  which  is  about  9%  below 
the  accepted  value.  The  authors  consider  that  the  trustworthiness 
of  any  carbon  factor  is  doubtful ;  if  one  is  employed,  more  accurate 
results  will  be  obtained  if  it  is  based  on  50  to  52%  of  carbon. 

W.  P.  S. 
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Optical  Properties  of  certain  Substances  important  in 
Microchemistry.  Lttigi  Raiteri  (Atti  R.  Accad.  Lined ,  1922, 
[v],  31,  i,  112 — 116). — The  following  refractive  indices  have  been 
measured  :  sodium  uranylacetate,  1*5082  (A=535),  1*5044  (589), 
1*5003  (671);  sodium  silicofluoride,  1*3112  (677),  1*3125  (589), 
1*3132  (535),  1*3146  (458) ;  potassium  silicofluoride,  1*339 ;  potassium 
platinichloride ,  1*8103  (677),  1*8209  (606),  1*8353  (535),  1*856  (458). 

T.  H.  P. 

Aspects  of  the  Neon  Spectrum.  Laurence  St.  C.  Brottg- 
HAiiL  ( Phil,  Mag .,  1922,  [vi],  44,  204 — 214;  cf.  this  vol.,  ii,  213). — - 
An  attempt  to  explain  the  spectrum  of  neon  by  the  application  of 
the  principles  of  Bohr  and  by  the  employment  of  the  Langmuir 
hypothesis  of  the  cubic  atom.  After  making  certain  assumptions 
with  regard  to  the  axes  of  revolution  of  the  outer  electrons  and 
taking  the  value  2c— 1*30  xl0“9  cm.  for  the  radius  of  the  neon 
atom  (W.  L.  Bragg,  A.,  1920,  ii,  537),  it  is  shown  that  the  radius 
of  the  orbit  of  the  two  inner  electrons  in  the  normal  atom  is 
r=6*19xl0  9  cm.  This  figure  does  not  apply  to  the  atom  in  the 
gaseous  state.  Prom  these  two  values  of  c  and  r  the  wave-lengths 
of  the  spectral  lines  have  been  calculated.  The  discussion  of  the 
ionised  atom  is  very  complex,  the  general  mathematical  treatment 
being  impossible  without  further  experimental  evidence.  Ionisa¬ 
tion  may  occur  by  an  electron  penetrating  the  nucleus  of  the  neon 
atom.  The  result  of  the  alteration  in  the  charge  on  the  nucleus 
is  to  increase  the  number  of  lines  in  the  part  of  the  spectrum  of 
greater  wave-length.  W.  E.  G. 

The  Structure  of  the  Line  A.  =  6708  A.  of  the  Isotopes 
of  Lithium.  J.  C.  McLennan  and  D .  S.  Ainslie  ( Proc .  Roy, 
Soc.,  1922,  [A],  101,  342 — 348). — When  strong  arcs  are  maintained 
in  the  vapour  of  metallic  lithium  the  wave-length  X— 6708  A. 
consisted  of  a  close  quartet  with  separations  of  0*128  A.,  0*173  A., 
and  0*165  A.  It  is  possible  that  these  lines  are  two  doublets  of 
Li6  and  Li7.  The  doublet  of  Li7  should  be  about  sixteen  times  as 
intense  as  that  of  the  Li6  form.  If  a  and  c  of  the  four  components 
is  ascribed  to  Li6  and  the  components  b  and  d  to  Li7,  then  the 
relative  intensities  would  fit  the  relative  amounts  of  isotopes 
present.  On  this  basis,  the  doublet  separation  of  Li6  would  be 
0*301  A.  and  for  Li7  0*338  A.,  instead  of  0*55  A.  calculated  on  the 
basis  of  the  law  known  to  hold  for  the  other  alkali  elements.  The 
isotope  separation  on  this  view  would  be  0*128  A.  to  0*165  A.  If 
a  and  b  and  c  and  d  are  the  two  doublets,  the  average  isotope 
separation  would  be  0*32  A.  Line  X=6103*77  A.  consisted  of  at 
least  three  well-defined  components  and  X =4602*37  A.,  although 
difficult  to  resolve,  had  as  a  minimum  two  components. 

W.  E.  G. 
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The  Absorption  Spectrum  of  Sulphur  for  X-Rays. 

Axel  Lindh  {Com ft.  rend .,  1922,  175,  25—27). — A  study  of  the 
absorption  spectra  of  sulphur  in  its  different  combinations  shows 
that,  as  in  the  case  of  chlorine  (A.,  1921,  ii,  344),  the  limits  of 
absorption  K  for  sulphur  are  displaced  towards  the  shorter  wave¬ 
lengths  for  the  higher  valencies.  The  differences  between  bivalent 
and  quadrivalent  and  sexavalent  sulphur  respectively  corresponds 
with  7  and  11  volts.  The  absorption  spectra  of  the  thiosulphates 
offer  a  special  interest  in  that  they  show  two  different  limits  of 
absorption,  one  corresponding  with  bivalent  sulphur  and  the 
other  with  sexavalent  sulphur.  W.  G. 

The  Precise  Measure  of  the  Layers  of  Energy  of  the 
Barium  Atom  and  the  Appearance  of  the  L-Spectrum  of 
Ionisation.  A.  Dapvili.ier  (Compt.  rend.,  1922,  174,  1543— 
1546). — Using  the  method  previously  described  (A.,  1921,  ii,  421, 
475  ;  this  voi.,  ii,  463),  the  author  has  studied  the  high  frequency 
spectruui  of  barium.  The  photographs  show  two  white  rays, 
L1  and  Z2,  the  positions  of  which  coincide  with  those  of  the  limits 
of  absorption.  These  two  rays  are  immediately  followed  by  two 
weak  black  lines  of  slightly  greater  wave-length.  From  these 
rays  the  energ}^  of  the  layers  of  low  frequency  has  been  measured, 
and  for  the  layer  P  the  value  found  is  7‘0i0-3  volts,  although 
the  ionisation  potential  of  barium  vapour  has  been  found  to  be 
5*2  volts.  The  doublet  y3  y7  has  been  found  for  barium,  y3  being 
much  more  intense  than  y7,  and  each  of  these  rays  has  a  satellite 
of  greater  wave-length.  Further,  a  number  of  weak  rays  have 
been  found  which  are  satellites  of  the  principal  rays,  and  certain 
lines  of  ionisation  have  been  noted  and  measured.  The  wave¬ 
lengths  of  the  Z-rays  for  barium  are  tabulated  and  their  inten¬ 
sities  given,  and  amongst  these  are  certain  new  lines  vdiich  cannot 
at  present  be  attributed  with  certainty  to  barium.  W.  G. 

A  New  Absorption  Phenomenon  Observed  in  the  Domain 
of  X-Rays. — M.  de  Brogue  and  A.  Pauvillier  (Compt.  rend ., 
1922,  174,  1546 — 1548).- — The  existence  of  absorption  rays  in  the 
neighbourhood  of  the  limits  of  high  frequency  has  previously 
been  recorded  (A.,  1920,  ii,  655  ;  1921,  ii,  475).  A  study  of 

the  L  emission  spectrum  of  barium,  without  the  interposition 
of  any  screen,  has  shown  such  rays  to  be  much  more  apparent 
and  without  any  absorption  band  being  visible  (preceding  abstract). 
This  phenomenon  is  attributed  to  the  state  of  intense  ionisation 
in  which  the  barium  atoms  occupying  the  focus  of  the  anticathode 
are  found.  W.  G. 

Spectral  Study  of  the  Triboluminescence  of  Sucrose. 

Henri  Longchambon  (Compt.  rend .,  1922,  174,  1633 — 1634). — 
The  spectrum  of  triboluminescence  of  sucrose  shows  almost  all 
the  constituents  of  the  second  positive  band  spectrum  of  nitrogen 
and  no  others.  The  triboluminescence  of  sugar  is  thus  due  to  a 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  543 


discharge  in  the  air  between  two  solid  particles  which  have  just 
been  suddenly  separated  and  are  electrically  charged.  A  tri- 
boluminescent  effect  may  be  obtained  in  a  tube  in  which  sugar 
has  been  finely  powdered  by  shaking,  the  tube  being  evacuated  by 
3udden  compression  or  expansion  of  the  residual  air.  W.  G. 

The  Fluorescence  of  Mercury  Vapour  Excited  by  Rontgen 
Rays.  J.  Steph.  van  der  Lingen  (Z.  Physik ,  1922,  10,  38 — 40). 
— The  fluorescence  spectrum  of  mercury  vapour  at  low  densities, 
obtained  with  soft  Rontgen  rays,  consists  of  two  structureless 
bands  and  five  emission  lines.  The  bands  reach  from  4350  to  5500 
and  from  3100  to  3600  A.,  and  have  their  maxima  at  4350  and  at 
3300  A.  The  emission  lines  are  3140  A.,  3660  A.,  4050  A.,  4350  A., 
and  5500  A.  The  spectrum  excited  by  Rontgen  rays  is  in  no 
way  similar  to  that  excited  by  ultra-violet  fight  between  1860 
and  2550  A.,  with  the  possible  exception  of  bands  in  the  visible 
spectrum.  In  no  case  was  any  trace  found  of  the  fines  2536  and 
2346  A.  discovered  bv  Steubing  (Physikal.  Z.,  1909, 10,  797). 

W.  E.  G. 

The  Characteristic  Rontgen  Radiation  from  Carbon  and 
Boron.  J.  Holtsmark  {Physikal.  Z .,  1922,  23,  252 — 255). — 
Measurements  are  made  of  the  K  radiation  for  boron  and  carbon, 
and  these  are  compared  with  the  previous  values  of  Richardson 
and  Bazzoni  (this  vol.,  ii,  14),  Hughes  (this  vol.,  ii,  184),  and 
Kurth  ( Physical  Rev.,  1921,  18,  461).  The  wave-lengths  of  the 
K  radiation  of  carbon  and  boron  are  A=42*9  and  A— 83*6, 
respectively.  The  boron  point  is  not  in  fine  with  the  Ka  emission 
points  for  other  elements.  Theoretical  reasons  are  advanced  to 
account  for  this  deviation.  W.  E.  G. 

The  Chemical  Action  of  Penetrating  Radium  Rays. 
XIV.  The  Action  on  Oxalic  Acid,  Potassium  Tetr oxalate, 
and  Potassium  Chlorate.  Anton  Kailan  ( Monatsh .,  1922,  43, 
1 — 12). — When  a  0-01  W-solution  of  oxalic  acid  was  exposed  for 
2136  hours  to  the  action  of  the  rays  from  about  100  mg.  of  radium, 
a  considerable  loss  of  acidity  occurred  and  a  smaller  loss  of  reducing 
power  when  titrated  with  permanganate.  The  radiated  solution 
contained  also  formic  acid  and  an  aldehyde.  The  quantitative 
determinations  showed  that  the  greater  part  of  the  oxalic  acid 
which  disappears  decomposes  according  to  the  equation  C2H204  = 
C02+H*C02H.  Some  hydrogen  peroxide  is  formed  according  to 
the  equation  C2H204==2C0+H202,  and  this  causes  the  apparent 
loss  of  oxalic  acid,  as  shown  by  the  permanganate  titration,  to 
be  smaller  than  the  loss  estimated  by  acidity.  From  previous 
work  on  the  equilibrium  of  hydrogen  peroxide  under  the  influence 
of  radium  rays  (this  vol.,  ii,  466)  it  is  concluded  that  the  decom¬ 
position  of  the  oxalic  acid  is  not  conditioned  by  hydrogen  peroxide 
formation.  In  presence  of  uranium  nitrate,  oxalic  acid  disappeared 
at  the  same  rate  under  the  influence  of  radium  rays  as  in  its  absence, 
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but  no  formic  acid  was  found  in  the  radiated  solution.  Experi¬ 
ments  showed  that  the  decomposition  of  formic  acid  by  the  :ays 
was  not  accelerated  by  uranium  nitrate,  and  it  must  be  concluded 
that  no  formic  acid  is  produced  from  the  oxalic  acid  when  the 
uranium  salt  is  present.  On  the  other  hand,  more  hydrogen 
peroxide  is  formed,  as  shown  by  the  permanganate  titre  of  the 
radiated  solution.  The  ratio  of  number  of  molecules  affected  by 
the  rays,  m,  to  number  of  ion  pairs,  n,  is  in  each  case  0*3,  whether 
calculated  on  oxalic  acid  or  hydrogen  peroxide. 

Under  the  influence  of  rays  from  a  quartz  mercury  lamp,  in 
absence  of  uranium  salt  decomposition  of  the  oxalic  acid  occurred 
without  formation  of  formic  acid,  whilst  in  presence  of  uranium 
salt  much  formic  acid  appeared  and  the  permanganate  titre  fell 
more  rapidly  than  the  acidity. 

When  potassium  tetroxalate  solution  was  exposed  to  radium 
rays,  less  formic  acid  and  more  hydrogen  peroxide  was  produced 
than  when  oxalic  acid  was  used.  The  low'er  hydrogen-ion  con¬ 
centration  might  have  led  to  more  rapid  decomposition  of  the 
formic  acid.  The  rays  from  the  quartz  mercury  lamp  resulted 
in  hydrogen  peroxide  formation  but  no  formic  acid ;  in  presence, 
however,  of  uranium  nitrate  1  mol.  of  formic  acid  was  found  for 
each  mol.  of  oxalic  acid  disappearing. 

Potassium  chlorate  in  0*1  N-  to  0*01A~-solution  undergoes  very 
slight  reduction  to  chloride  by  prolonged  action  of  radium  rays 
at  8 — 14°.  After  sixty-four  hours’  exposure  at  45 — 50°  to  the 
rays  of  a  quartz  mercury  lamp  there  was  only  slight  reduction, 
about  equal  to  that  produced  by  1000  hours’  exposure  to  radium 
rays.  E.  II.  R. 

The  Binding  of  Electrons  by  Atoms.  J.  W.  Nicholson 
(Phil.  Mag.,  1922,  [vi],  44,  193 — 203). — A  mathematical  paper  in 
which  it  is  shown  that  the  hyperbolic  orbits  of  Epstein  which 
have  been  used  extensively  in  the  interpretation  of  certain  groups 
of  A -rays  rest  on  a  mathematical  error.  A  determinate  and  finite 
value  of  W  cannot  be  obtained  for  an  electron  moving  about  any 
atomic  nucleus,  if  the  path  involved  takes  the  electron  to  infinity. 

W.  E.  G. 

New  Differential  Method  for  the  Measurement  of  the 
Conductivity  of  Electrolytes.  L.  Rolla  and  L.  Mazza  ( Gazzetla , 
1922,  52,  i,  421 — 428).— 1 The  apparatus  used  in  this  method  consists 
of  an  induction  coil,  7,  a  resistance  box,  R ,  a  telephone,  T,  and 
three  coils,  Pv  P2,  and  S,  w  ound  on  an  iron  core.  P1  and  P2  have 
equal  resistances  and  coefficients  of  self-induction,  and  the  three 
coils  together  form  a  differential  transformer  with  two  primary 
circuits  and  one  secondary. 

The  electrolytic  resistance,  X ,  to  be  measured  is  connected,  in 
series  wdth  the  induction  circuit,  Pv  to  the  terminals  of  the  induc¬ 
tion  coil ;  the  resistance  box  is  similarly  connected,  in  series  with 
P2,  to  the  same  terminals  so  that  the  current  at  any  moment  flows 
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through  P3  and  P2  in  opposite  directions.  S  is  connected  directly 
to  the  telephone. 

Consideration  of  the  two  circuits  XP-J  and  EP2I  shows  that 
Px  and  P2  produce  at  any  instant  two  opposite  magnetic  fluxes, 
F1  and  P2,  the  resultant  flux  being  Fx — P2.  When  F  1~~F2^ 0, 
the  E.M.F.  induced  in  S  is  zero  and  the  telephone  is  silent;  this 
condition  is  evidently  satisfied  wdien  X  and  li  are  equal.  The 
arrangement  of  Pv  P2,  and  S  on  a  cylindrical  iron  core  gives  poor 
results,  but  if  the  core  consists  of  two  L -shaped  pieces  juxtaposed 
to  form  a  rectangle  and  P1  and  P2  be  wound  together  on  one  long 
side  arid  8,  composed  of  three  separate  coils  capable  of  being  grouped 
variously,  be  wound  on  the  opposite  long  side  of  the  core,  excellent 
results  are  obtained.  The  sensitiveness  of  the  method  may  be 
greatly  increased  by  the  use  of  the  audion.  T.  H.  P. 

The  Electromotive  Properties  of  Magnesium  and  the 
Potentiometric  and  Thermal  Analysis  of  the  System 
Magnesium — Mercury.  R.  Ph.  Beck  (Rec.  trav.  chim .,  1922, 
41,  353 — 399). — The  normal  potential  of  magnesium  has  not  been 
ascertained  with  certainty,  and  as  some  magnesium  amalgams  in 
contact  with  solutions  appear  to  yield  as  great  a  potential  difference 
as  the  metal  itself,  the  author  has  extended  the  work  of  Cambi 
and  Speroni  (A.,  1915,  ii,  453)  on  the  thermal  analysis  of  magnesium 
amalgams  in  an  endeavour  to  complete  the  fusion  diagram,  to  in¬ 
vestigate  the  potential  differences  due  to  amalgam  as  compared 
with  those  due  to  the  pure  metal,  and  to  ascertain  whether  the 
values  obtained  for  the  potential  are  in  accord  with  the  dilution  law. 
The  figures  given  by  Cambi  and  Speroni  (loc.  cit.)  for  amalgams 
containing  from  70  to  84  atomic  %  of  mercury  are  confirmed  ; 
no  measurements  were  made  for  higher  percentages.  The  follow¬ 
ing  compounds  were  found  in  the  system  :  MgHg2,  transition 
temperature  170°,  at  which  it  is  coexistent  with  MgHg  ;  MgHg, 
m.  p.  625° ;  Mg3Hg2,  m.  p.  562° ;  Mg2Hg,  m.  p.  580° ;  and  the  thermal 
diagram  is  given  and  discussed  in  detail.  The  existence  of  Mg10Hg, 
stated  by  Kremann  and  Muller,  is  disproved ;  it  is  suggested  that 
their  mixtures  were  not  sufficiently  heated  to  attain  equilibrium. 
The  vapour  pressures  of  two  amalgams  were  measured,  but  little 
value  is  claimed  for  the  results  owing  to  experimental  difficulties ; 
similar  measurements  made  by  Kremann  and  Muller  are  criticised 
for  the  same  reason. 

Determinations  of  the  potential  differences  between  amalgams 
varying  from  0 — 60  atomic  %  of  mercury  in  a  solution  of  anhydrous 
magnesium  chloride  of  0T982A-concentration  in  ethyl  alcohol 
against  a  calomel  electrode  were  made.  The  results  obtained  show 
considerable  fluctuations  with  change  of  composition  of  the  amalgam, 
but  no  conclusion  is  drawn  that  these  correspond  with  new  phases. 
It  seems,  however,  that  no  mixture  or  compound  of  the  two  con¬ 
stituents  is  more  negative  than  magnesium  itself.  The  author 
points  out  that  the  usual  method  of  preparing  amalgams  for  such 
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experiments  does  not  exclude  the  possibility  of  working  with  a 
metastable  substance  and  that  measurements  made  against  aqueous 
solutions  may  give  too  low  a  value  but  never  too  high.  Further,  if 
the  potential  difference  undergoes  the  normal  change  on  dilution, 
this  would  tend  to  confirm  the  accuracy  of  the  figure  obtained. 
But  in  the  case  of  magnesium,  the  potential  becomes  less  positive 
with  increasing  dilution.  In  order  to  compare  the  potential  of 
magnesium  and  of  magnesium  amalgams  in  contact  with  neutral 
acid  and  alkaline  solutions,  several  series  of  experiments  were 
carried  out  in  which  the  measurement  was  made  in  open  vessels, 
using  a  normal  calomel  electrode.  The  conclusions  drawn  are  that 
the  potential  of  magnesium  may  be  measured  in  acid  solution  and 
that  the  figures  obtained  differ  but  little  from  those  for  magnesium 
amalgams,  that  in  neutral  solution  atmospheric  oxygen  may  cause 
the  metal  to  be  somewhat  passive,  and  that  in  alkaline  solution 
there  is  a  considerable  tendency  towards  passivity.  In  the  case  of 
magnesium  in  contact  with  solutions  of  magnesium  sulphate  of 
various  concentrations,  the  results  appear  to  contradict  the 
hypothesis  put  forward  by  Kistiakowsky  (A.,  1910,  ii,  258),  that 
magnesium  passing  into  solution  from  an  electrode  is  primarily 
transformed  into  the  hydroxide.  In  acid  solutions  of  different 
concentrations,  the  potential  becomes  more  negative  with  increasing 
dilution;  the  figure  finally  reached  is  E H=  —1*854.  Experiments 
on  cathode  polarisation  of  magnesium  showed  that  measurements 
of  potential  made  after  interruption  of  the  polarisation  are  never 
more  negative  than  the  highest  values  obtained  for  the  metal  and 
from  its  amalgam  with  no  current  passing.  Thus  this  last  figure 
should  be  considered  as  very  close  to  the  equilibrium  potential  which 
the  author  suggests  is  most  probably  En=  1*856 — T876  volts. 

H.  J.  E. 

Absorption  of  Hydrogen  by  Elements  in  the  Electric 
Discharge  Tube.  F.  H.  Newman  (Phil.  Mag.,  1922,  [vi],  44, 
215 — 226). — A  further  study  of  the  behaviour  of  hydrogen  in  the 
presence  of  various  elements  in  a  discharge  tube  (cf.  A.,  1921,  ii,  295). 
Evidence  is  obtained  that  the  “  clean  up  ”  of  hydrogen  in  a  dis¬ 
charge  tube  is  partly  due  to  chemical  changes.  On  the  admission 
of  hydrogen,  activated  by  an  electric  discharge,  to  the  clean  surface 
of  a  sodium-potassium  alloy  a  white,  crystalline  compound  was 
produced  which  was  probably  composed  of  the  hydrides  of  the  two 
metals.  The  white  layer  slowly  changed  to  a  dark  grey  deposit. 
Similarly,  the  activated  gas  gave  hydrogen  sulphide  with  sulphur. 
These  effects  were  not  due  to  the  ions  of  the  discharge  tube,  as  these 
were  eliminated  by  charged  platinum  strips  before  the  gas  reached 
either  the  alloy  or  the  sulphur.  Measurements  were  made  of  the 
rates  of  disappearance  of  hydrogen  in  the  presence  of  sodium- 
potassium  alloy,  and  of  sulphur  and  other  elements.  A  considerable 
proportion  of  this  absorbed  hydrogen  was  recovered  when  the  tube 
was  heated  at  300°.  Nitrogen,  on  the  other  hand,  cannot  be  again 
liberated,  even  when  the  tube  is  heated  to  the  softening  point.  The 
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modifications  of  hydrogen  and  nitrogen  which  are  absorbed  in  the 
discharge  tube  are  probably  triatomic. 

The  absorption  is  not  entirely  due  to  chemical  action,  for  the 
law  of  constant  proportions  does  not  appear  to  be  followed. 

W.  E.  G. 

Rapid  Electrolysis  without  Rotating  Electrodes.  Graham 
Edgar  and  R.  B.  Purdum  (J.  Amer.  Clicm .  Soc.,  1922,  44,  1267 — 
1270). — Rapid  electrolysis  may  be  carried  out  without  the  use  of 
rotating  electrodes  if  the  solution  is  stirred  by  means  of  a  current 
of  air.  A  piece  of  apparatus  is  described  for  such  analyses.  The 
cathode  is  a  platinum  gauze  cylinder  in  the  centre  of  wrhich  is  a 
spiral  platinum  electrode.  The  electrodes  are  contained  in  a 
glass  tube  31  mm.  diam.  to  which  are  sealed  three  glass  “  air  lifts/’ 
connected  in  a  single  tube  at  the  bottom  and  entering  symmetrically 
about  half -’way  up  the  wide  tube,  the  seals  being  made  tangentially. 
When  air  is  forced  into  the  apparatus  half  filled  with  liquid,  both 
vertical  and  rotational  stirring  is  effected.  Experiments  are 
described  wTuch  show  that  the  results  obtained  with  this  apparatus 
are  equally  as  good  as  those  obtained  wdth  rotating  electrodes. 

J.  F.  S. 

An  Electrochemical  Study  of  the  Reversible  Reduction 
of  Organic  Compounds.  J.  B.  Conant,  H.  M.  Kahn,  L.  F. 
Fieser,  and  S.  S.  Kurtz,  jun.  (J.  Amer.  Chem .  Soc.,  1922,  44, 
1382 — -1396). — The  authors  have  developed  the  general  equation 
7r  =  7r'0  +  0-0295  log  ([ A] /[AH2]T  — 0*0295  log  K1K2  +  0-059 
log  [H+]  +0*0295  log  jZ1(K2  +  [H+]/[H+]2)  +  1}  (in  which  A 

represents  the  oxidised  and  AH2  the  reduced  form)  to  express  the 
oxidation-reduction  potentials  of  compounds  of  the  type  of 
quin  one  in  both  acid  and  alkaline  solutions.  The  potentials  of 
six  anthraquinonesulphonic  acids  have  been  measured  by  a  titra¬ 
tion  method,  using  titanous  chloride  and  sodium  hyposulphite, 
and  the  results  obtained  over  a  wide  range  of  hydrogen-ion  concen¬ 
tration  have  been  found  to  be  in  accord  with  the  above  equation. 
The  validity  of  the  method  is  shown  by  determinations  of  the 
potentials  of  mixtures  of  the  reduced  and  oxidised  compounds. 

W.  G. 

Thermo-regulator.  E.  B.  Starkey  and  N.  E.  Gordon 
(J.  Ind.  Eng.  Chem.,  1922, 14,  541). — A  thermo-regulator  is  described 
wdiich  is  capable  of  giving  a  steady  temperature  to  0*05°.  The 
regulator  consists  of  a  U-tube,  connected  through  a  short  vertical 
capillary  with  a  toluene  container.  The  (J'tube  and  capillary  are 
filled  with  mercury,  the  two  ends  of  which  are  connected  with 
w7ires  which  form  one  of  the  leads  of  the  heating  lamp.  Expansion 
of  the  toluene  causes  the  mercury  to  be  pushed  aw7ay  from  one  wire 
and  so  break  the  circuit,  whilst  contraction  remakes  the  circuit. 
Corrosion  of  the  mercury  is  prevented  by  filling  the  space  above 
the  mercury  with  an  inert  gas.  J.  F.  S. 
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Entropy  of  the  Elements  and  the  Periodic  System.  W. 

Herz  (Z,  Elektrochem .,  1922,  28,  258 — 259). — A  theoretical  paper 
in  which  the  author  shows  that  the  entropy  of  the  elements  varies 
regularly  in  keeping  with  the  arrangement  of  the  elements  in  the 
periodic  system.  Using  the  entropy  values  calculated  by  Lewis 
and  Gibson  (A.,  1918,  ii,  29),  it  is  shown  that  in  any  group  of  the 
periodic  system  the  value  of  the  entropy  increases  with  increasing 
atomic  weight  in  the  case  of  the  metallic  elements,  the  elements 
of  the  fourth  group  and  the  inactive  gases,  whilst  the  electro¬ 
negative  elements  of  the  oxygen  and  halogen  groups  have  decreas¬ 
ing  entropies  with  increasing  atomic  weights.  J.  F.  S. 

Proposal  for  the  Fixing  of  a  Unit  of  Measurement  in 
Thermochemistry.  W.  Swientoslawski  (Roczniki  Chemji,  1921 , 
1,  479- — 487;  cf.  A.,  1921,  ii,  679). — The  following  proposals  were 
put  forward  at  the  International  Chemical  Conference  at  Brussels  in 

1921.  The  heat  of  combustion  of  1  gram  of  benzoic  acid,  in  cal.  at 
15°,  should  be  taken  as  the  unit,  rather  than  that  of  cane-sugar, 
which  is  hygroscopic,  or  of  naphthalene,  which  is  liable  to  sublime. 
By  using  one  substance  only  for  the  standard,  many  constant 
calorimetrical  corrections  would  not  be  needed,  and  a  simpler 
formula  could  be  used.  Certain  discrepancies  in  the  values  for  the 
heat  of  combustion  of  benzoic  acid,  as  obtained  by  various  workers, 
are  pointed  out,  and  also  in  the  ratios  for  the  heats  of  combustion 
of  benzoic  acid,  cane-sugar,  and  naphthalene.  It  is  proposed  that 
the  heat  of  combustion  of  benzoic  acid  at  constant  volume  be 
taken  provisionally  as  6321  cal.,  with  the  proviso  that  the  determin¬ 
ation  of  this  value  be  repeated  as  soon  as  possible,  with  the  greatest 
possible  accuracy,  using  the  method  of  adiabatic  measurements. 

R.  T. 

Temperatures  of  Combustion.  J.  Bronn  (Z.  angew.  Chem., 

1922,  35,  328). — The  temperature  of  combustion  of  a  gas  is  calcu¬ 
lated  from  the  heat  of  combustion  and  the  specific  heat  of  the 
products  of  combustion.  An  accepted  figure  for  the  combustion 
of  hydrogen  in  pure  oxygen  is  6670°, which  would  presume  the  specific 
heat  of  steam  to  be  0  485.  It  is  shown  that  the  specific  heat  at 
4000°  may  be  taken  at  085,  from  which  the  temperature  of  com¬ 
bustion  may  be  calculated  to  be  3900°.  The  temperatures  for 
carbon  monoxide  (5000°),  methane  (4400°),  and  acetylene  (6200°) 
are  given.  The  temperatures  of  combustion  of  gases  are  greatly  in¬ 
fluenced  by  their  velocities  of  flame  propagation,  except  in  so  far 
as  flameless  combustion  affects  the  result.  The  velocities  of  flame 
propagation  of  ethylene,  acetylene,  and  benzene  differ.  H.  M. 

Thermochemical  Researches  on  Oximes.  I.  Ketoximes 
not  Exhibiting  Stereoisomerism.  Alicja  Dorabialska 
(Roczniki  Chemji ,  1921, 1, 424 — 447).— The  heats  of  certain  reactions 
of  some  ketoximes  are  measured.  From  the  results  so  obtained,  and 
from  those  obtained  previously  (W.  Swientoslawski,  A.,  1919,  2, 
336),  various  generalisations  are  made.  The  ketoximes  used  were 
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acetoxime,  phenylmethylket oxime,  and  diphenylketoxime.  The 
chief  reactions  studied  are  the  formation  of  the  hydrochloride  of 
the  oxime,  its  solution  in  10%  sodium  hydroxide  solution,  and  the 
formation  of  the  sodium  salt  of  the  oxime.  The  results  obtained, 
together  with  those  calculated  from  these,  are  given  in  the  following 
table,  where  gHC1  is  the  heat  of  formation  of  the  hydrochloride, 
in  ethereal  solution.  For  aqueous  solution  this  is  expressed  by 
g'HC1.  The  heat  of  the  solution  of  the  hydrochloride  in  10%  sodium 
hydroxide  solution  is  Qllc i,  in  water,  SHCl.  The  heat  of  solution  of 
the  oxime  in  dilute  sodium  hydroxide  solution  is  q,  in  water,  S,  in 
ether,  S'.  The  degree  of  hydrolysis  of  sodium  salts  of  these  oximes 
is  given  as  v%.  Results  are  expressed  in  calories  per  millimole. 


?HC1 

Qhci 

Q 

y% 

Qh  Cl 

S 

8rci 

S' 

Acetoxime 

10-93 

1*19 

5*70 

39-6 

17*16 

-1*28 

—  1*95 

-’2*89 

Phenylmethyl¬ 

ketoxime 

8-17. 

0*51 

6*34 

40-3 

16*52 

-2*98 

-3*52 

Diphenyl¬ 
ketoxime  . 

7*71 

_ 

5*80 

12-51 

-4-06 

-6*99 

In  the  case  of  phenylmethylketoxime,  the  hydrochloride,  pre¬ 
pared  at  different  temperatures,  and  from  different  media,  gave 
the  same  $hci>  thus  showing  that  no  stereoisomeric  modification 
of  this  oxime  is  produced  under  the  conditions  in  question. 

It  is  concluded  that  the  heat  of  formation  of  the  hydrochlorides 
of  the  ketoximes  differs  little  from  that  of  the  aldoximes,  and 
diminishes  as  the  acidity  of  the  ketoxime  increases.  The  heat  of 
solution  of  these  hydrochlorides  diminishes  with  increasing  acidity 
of  the  ketoxime,  owing  to  a  parallel  increase  in  the  negative  heat  of 
the  solution,  and  decomposition  of  the  former  in  water.  Finally, 
the  negative  heat  of  solution  of  ketoximes  in  water  appears  to  be 
greater  than  that  of  aldoximes.  R.  T. 

Pycnometry.  R.  Saar  ( Chem .  Ztg .,  1922, 46, 433 — 435). — Tables 
and  formulae  are  given  for  calculating  specific  gravities  from  one 
temperature  to  another.  W.  P.  S. 

An  Experimental  Comparison  of  the  Viscous  Pro¬ 
perties  of  (a)  Carbon  Dioxide  and  Nitrous  Oxide  ;  (5) 
Nitrogen  and  Carbon  Monoxide.  C.  J.  Smith  (Proc.  Physical 
Soc .,  1922,  34,  155 — 164). — The  viscous  properties  of  these  gases 
have  been  compared  directly  by  observing  the  time  required  by  a 
mercury  pellet  to  force  a  certain  volume  of  the  different  gases 
through  a  capillary  tube.  Measurements  were  carried  out  at  different 
temperatures,  absolute  viscosities  were  obtained  by  comparison 
with  air,  and  the  mean  area  of  collision  deduced  by  using  Chapman’s 
formula. 

The  viscosities  expressed  in  C.G.S.  units X  10~4  are:  carbon 
dioxide  and  nitrous  oxide,  0  0°,  1366;  15*0°,  1*441 ;  100*0°,  1*845. 
Carbon  monoxide  and  nitrogen,  0°,  1*665;  15*0°,  1*737;  100*0°, 
2*118.  The  mean  collision  areas  in  square  centimetres  are  : 
carbon  dioxide  and  nitrous  oxide,  0*834  X 10~15.  Carbon  monoxide 
and  nitrogen,  0*767  x  10“15. 
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The  fact  that  carbon  dioxide  and  nitrous  oxide  (or  carbon  mon¬ 
oxide  and  nitrogen)  have  molecular  dimensions  which  are  identical 
within  experimental  error  is  consistent  with  Langmuir’s  view  that 
the  outer  electron  arrangements  of  these  molecules  are  the  same ; 
this  is  also  supported  by  the  fact  that  the  viscosities  are  equal  at 
the  three  temperatures  chosen.  W.  T. 

Theory  of  Adsorption  Processes.  A.  Eucken  ( Z .  EleMrochem., 
1922,28,257 — 258). — Polemical;  an  answer  to  Polanyi’s  criticism 
(this  vol.,  ii,  479)  of  the  author’s  paper  on  the  theory  of  adsorption 
processes  (this  vol.,  ii,  262).  J.  F.  S. 

Adsorption  in  Solution  and  at  Interfaces  of  Sugars, 
Dextrin,  Starch,  Gum  Arabic,  and  Egg-albumin,  and  the 
Mechanism  of  their  Action  as  Emulsifying  Agents.  George 
L.  Clark  and  William  A.  Mann  (J.  Biol.  Chem.,  1922,  52,  157 — 
182), — Measurements  were  made  of  the  surface  tension  and  vis¬ 
cosity  of  solutions  of  the  above  substances  for  a  large  number  of 
concentrations  both  with  and  without  the  addition  of  electrolytes. 
The  interfacial  tension  between  each  solution  and  benzene  was 
also  measured,  and  the  efficiency  of  the  emulsifying  agent  with 
respect  to  both  benzene  and  kerosene  estimated.  The  factors  of 
predominating  importance  in  an  emulsifying  agent  appear  to  be 
viscosity  and  ability  to  lower  interfacial  tension.  In  the  case  of 
sugar,  viscosity  is  the  more  important,  whilst  with  egg-albumin, 
which  gave  the  best  emulsions,  film  formation  is  of  primary  import¬ 
ance.  Two  types  of  agglomeration  are  distinguished,  namely,  that 
accompanied  by  an  increase  in  viscosity,  in  which  coalescence  of 
the  particles  is  accompanied  by  enclosure  of  water,  and  that 
producing  a  decrease  in  viscosity,  in  which  there  is  a  decrease 
both  in  surface  and  amount  of  bound  water.  Dextrin  and  starch, 
considered  separately,  provide  examples  of  the  former  type.  When 
these  substances  are  considered  in  relation  to  one  another,  however, 
it  is  found  that  the  viscosity  curves  run  parallel,  the  curve  for 
dextrin  being  slightly  above  that  for  starch,  thus  resembling  the 
viscosity  curves  of  sulphur  sols  of  different  degrees  of  dispersion 
(cf.  Oden,  A.,  1912,  ii,  1143).  This  is  considered  to  be  evidence 
that  starch  and  dextrin  differ  merely  in  the  degree  of  agglomeration 
(second  type)  of  the  particles,  and  thus  to  furnish  experimental 
proof  of  the  view  put  forward  by  Herzfeld  and  Klinger  (A.,  1920, 
i,  713).  E.  S. 

Carrying  Down  by  Precipitates.  Paul  Dutoit  and 
Ed.  Grobet  (J.  Chirn.  physique,  1922, 19,  328 — 330). — The  carrying 
down  of  soluble  salts  by  precipitates  is  explained  by  the  authors  as 
due  to  the  fact  that  the  adsorption  of  these  substances  on  the 
surface  of  the  precipitate  causes  the  soluble  substance  to  attain 
locally  a  value  which  exceeds  its  solubility  product  and  hence 
causes  its  precipitation.  With  the  object  of  testing  this  hypothesis, 
the  author  has  estimated  calcium  in  the  presence  of  magnesium 
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salts  as  oxalate,  and  barium  in  the  presence  of  calcium  both  as 
sulphate  and  chromate.  Two  series  of  experiments  were  carried 
out,  in  the  first  stirring  by  hand  with  a  glass  rod  was  employed,  and 
in  the  second  series  very  rapid  mechanical  stirring  was  used.  Very 
different  results  were  obtained  in  the  two  series,  but  the  values  of 
the  second  series  are  in  good  agreement  with  the  theoretical  values, 
thus  showing  that  soluble  substances  are  not  appreciably  carried 
down  by  precipitates  if  the  solution  is  rapidly  stirred  during  the 
mixing.  J.  F.  S. 

The  Sorption  of  Neutral  Soap  by  Wool,  and  its  Bearing 
on  Scouring  and  Milling  Processes.  British  Research 
Association  for  the  Woollen  and  Worsted  Industries 
[Trans.  Text.  Inst.,  1922,  13,  127 — 142). — The  sorption  of  soap 
from  aqueous  solution  by  carefully  cleansed  wool  at  25°  has  been 
studied.  Analyses  of  the  solution  were  made  after  an  arbitrarily 
fixed  interval,  without  waiting  for  equilibrium  to  be  established, 
and  corrections  were  applied  for  the  amount  of  WRter  sorbed  by 
the  wool  on  the  assumption  that  the  material  contains  15%  of 
moisture  under  ordinary  atmospheric  conditions  and  33%  when 
immersed.  The  results  indicate  preferential  sorption  of  the 
kation,  and  it  is  suggested  that  the  fatty  acid  is  removed  from 
solution  both  by  sorption  and  by  precipitation  on  the  fibre.  With 
mixtures  of  soaps  of  oleic  and  palmitic  acids,  preferential  sorption 
of  oleic  acid  occurs,  but  the  potassium  and  sodium  oleates  are 
almost  identical  in  behaviour.  The  effect  oTthe  fatty  acid  is 
apparently  to  lower  the  sorption  of  alkali.  J.  C.  W. 

Mordants.  I.  Wilder  D.  Bancroft  (J.  Physical  Chem...  1922, 
26,  447 — 470). — A  historical  review  of  the  use  of  mordants  in 
dyeing.  J.  S.  G.  T. 

The  Dissociation  of  Barium  Platinichloride.  G.  Gire 
( Compt .  rend.,  1922,  174,  1700 — 1703). — The  author  has  measured 
the  dissociation  pressures  of  barium  platinichloride  over  the  tem¬ 
perature  range  428°  to  605°,  and  has  obtained  the  equation 

log  P=  -3446*316/P+7*702  log  P—17-41669. 

The  dissociation  of  barium  platinichloride  is  an  equilibrium  of 
the  type,  sol.  +  gas  sol.  +  Q,  and  the  value  of  Q  is  calculated  to 
be  30*35  cal.  for  the  temperature  948°,  which  corresponds  with  a 
pressure  of  760  mm.  W.  G. 

A  Rapid  Dialyser.  A.  Gutbier.  J.  Huber,  and  W.  Schieber 
[Ber.,  1922,  55,  [B],  1518 — 1523). — The  apparatus  consists  of  a 
wooden  disk  supporting  a  framework  composed  of  glass  rods  in 
the  form  of  a  hollow  cylinder.  The  membrane  is  passed  over  the 
framework  and  secured  in  its  natural  folds  to  the  wooden  disk. 
A  stirrer  is  placed  within  the  vessel,  which  is  mounted  in  such  a 
manner  that  the  frame  and  stirrer  can  be  rotated  in  opposite 
directions  (the  apparatus  is  fully  figured  in  the  original).  The 
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apparatus  is  placed  in  an  inverted,  tubulated  bell-jar,  through 
the  tubulus  of  which  water  is  admitted,  which  can  be  heated  or 
cooled  by  coils  placed  in  the  jar;  the  level  of  the  water  and  its 
discharge  are  governed  by  a  lever  arrangement.  Comparative 
experiments  show  the  dialyser  to  be  much  more  rapid  in  its  action 
than  those  of  Graham  and  Zsigmondy -Heyer.  In  addition  to 
rapidity  of  action,  the  following  advantages  are  claimed  for  the 
apparatus  :  extensive  exclusion  of  external  air  from  the  internal 
liquid,  from  which,  however,  samples  may  readily  be  taken ; 
small  liability  to  changes  in  volume,  particularly  to  dilution  of  the 
internal  liquid ;  great  safety  in  action,  since  only  a  single  piece  of 
parchment  is  used ;  simple  method  of  securing  a  continuous  change 
of  external  water;  the  possibility  of  dialysis  at  raised  or  lowered 
temperatures  without  complicated  arrangements.  H.  W. 

Dolezalek's  Theory  of  Solutions.  K.  Herrmann  (Z.  angew. 
Chem.,  1922,  35,  349 — 351,  353 — 355). — A  theoretical  paper  in 
which  liquid  mixtures  and  solutions  are  differentiated  and  dis¬ 
cussed  generally  and  in  connexion  with  the  Dolezalek  theory  of 
solutions.  J.  F.  S. 

Measurement  of  Solubility  by  Floating  Equilibrium. 
Solubility  of  Lead  Acetate.  Merle  L.  Dundon  and  W.  E. 
Henderson  (J.  Amer.  Chem.  Soc .,  1922,  44,  1196 — 1203). — A  new 
method  for  the  determination  of  solubility  is  described.  The 
method  consists  in  placing  a  float,  which  has  been  calibrated  so 
that  it  will  just  sink  in  a  solution  of  known  composition  of  the 
substance  under  investigation,  into  a  weighed  quantity  of  the 
saturated  solution  and  adding  the  solvent  until  the  float  just  sinks. 
The  quantity  of  solvent  added  is  noted,  and  from  this,  the  weight 
of  the  solution  taken,  and  the  calibration  constant  of  the  float 
the  solubility  is  readily  calculated.  This  method  has  been  applied 
to  the  determination  of  the  solubility  of  lead  acetate  in  water  at 
temperatures  from  0°  to  50°.  The  following  values  in  grams  of 
lead  acetate  per  100  grams  of  water  are  recorded :  0°,  19*7 ; 
5°,  23-7;  10°,  29-3;  15°,  35*6;  20°,  44-3;  25°,  55*2;  30°,  69*7; 
35°,  88-9;  40°,  116-0;  45°,  153-0;  50°,  221-0.  The  method  is 
capable  of  considerable  speed  or  great  accuracy,  and  in  ordinary 
circumstances  of  a  considerable  amount  of  both.  Some  varia¬ 
tion  is  found  in  duplicate  experiments  at  the  higher  temperatures, 
which  is  shown  to  be  due  to  the  hydrolysis  of  the  acetate  followed 
by  subsequent  evaporation  of  acetic  acid.  J.  F.  S. 

Influence  of  Electrolytes  on  the  Solubility  of  Non¬ 
electrolytes.  Andrew  McKeow^n  (J.  Amer.  Chem.  Soc 1922, 
44,  1203 — 1209). — The  heats  of  solution  of  ether  in  various  solu¬ 
tions  of  sodium  chloride  have  been  calculated  from  Thorne's  solu¬ 
bility  data  at  15°  and  25°  (T.,  1921,  119,  262),  by  means  of  an 
expression  which  connects  solubility,  heat  of  solution,  and  tem¬ 
perature,  of  the  form  of  the  van’t  Hoff  isochore.  Statistical 
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treatment  of  the  phenomena  of  solution  and  precipitation  leads 
to  an  expression  for  solubility,  S~AeQlRT,  which  is  in  agreement 
with  the  isochore  relation  mentioned  above.  The  salting- out  effect 
of  salt  on  ether  has  been  examined  so  far  as  the  effect  depends  on 
the  activities  of  the  ions  of  the  salt.  It  is  shown  that  the  relative 
specific  influences  of  the  kation  and  anion  are  — 21*7  and  +671, 
that  is,  the  anion  is  the  predominating  factor  in  the  process. 

J.  F.  S. 

Amorphous  Precipitates  and  Crystalline  Sols.  F.  Haber 
( Ber .,  1922,  55,  [R],  1717 — 1733). — The  method  of  distinguishing 
between  the  crystalline  and  amorphous  condition  depends  on  the 
ability  of  crystalline  substances  to  give  Rontgen-ray  interference 
fringes.  The  trustworthiness  of  the  method  is  dependent  on  the 
conditions  (1)  that  the  lattice  constants  are  not  less  than  the  half 
wave-length  of  the  Rontgen  rays  employed,  (ii)  that  they  are  not 
much  greater,  and  (iii)  that  the  material  under  investigation  is 
uniform  in  its  lattice  properties. 

Crystalline  or  amorphous,  solid  masses  are  obtained  by  super- 
saturation  processes  which  may  be  considered  to  occur  in  two 
distinct  phases,  the  formation  of  aggregates  and  the  rearrangement 
of  such  aggregates,  with  loss  of  free  energy,  into  ordered  lattice 
formations.  The  former  process  can  be  studied  conveniently  in 
supercooled,  molten  masses  of  a  unifofm  chemical  material  which 
may  be  regarded  as  unarranged  molecular  aggregates  the  further 
fate  of  which  depends  on  their  rate  of  arrangement.  With  regard 
to  the  process  of  arrangement,  its  energy  is  known  (latent  heat  of 
liquefaction),  and  also  that  it  is  divisible  into  two  parts,  the  forma¬ 
tion  of  nuclei  and  their  grow’th.  Tammann’s  work  on  this  subject 
has  shown  that  the  formation  of  nuclei  frequently  only  occurs 
with  considerable  velocity  at  temperatures  far  below  the  melting 
point  at  which  the  nuclei  can  only  grow  very  slowly  ;  if,  however, 
the  mass  is  heated  to  just  below  its  melting  point,  the  nuclei  grow 
rapidly  and  crystallisation  occurs  throughout  the  entire  mass. 
Thermodynamical  treatment  of  the  subject  shows  that  the  minute 
aggregates  are  only  stable  wrhen  the  condition  is  fulfilled  that 
AT /T—-2S jrqd,  in  which  AT jT  is  the  fraction  of  the  mass  melting 
point  T  in  absolute  values  by  which  cooling  must  occur  if  the 
solid  phase,  regarded  as  spheres  of  radius  r,  is  to  be  in  (labile) 
equilibrium  with  the  molten  mass.  8  is  the  specific  free  energy 
of  the  boundary  surface,  q  the  latent  heat,  and  d  the  density  of 
the  solid  phase. 

The  processes  involved  in  the  formation  of  precipitates  and  sols 
differ  from  those  described  above  in  that  the  rate  of  aggregation 
can  be  controlled  by  exceeding  the  limit  of  solubility  to  a  greater 
or  less  extent.  The  connexion  between  the  mass  solubility  HM 
(solubility  as  generally  accepted)  and  the  solubility  of  the  smallest 
aggregates>  h  is  given  by  the  equation  28'M  jrd  =  fJRT  log  l/LM , 
in  which  S'  is  the  specific  free  surface  energy  of  the  particles,  T  the 
temperature  ftf  the  experiment,  d  the  density  of  the  solid  phase, 
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M  the  molecular  weight,  and  r  the  radius  of  the  particles  regarded 
as  spheres. 

The  considerations  outlined  above  are  applied  to  the  formation 
of  very  sparingly  soluble  substances.  If  the  rate  of  aggregation 
is  high  and  as  far  as  possible  in  excess  of  that  of  arrangement, 
amorphous  precipitates  are  to  be  expected  which  gradually,  par¬ 
ticularly  on  warming,  pass  into  the  crystalline  condition.  If, 
however,  the  rate  of  aggregation  is  depressed  by  only  slightly 
exceeding  the  solubility  limit,  the  rate  of  arrangement  may  be 
sufficient  to  cause  the  orderly  formation  of  crystals  before  the 
formation  of  visible  particles  has  occurred.  This,  however,  in¬ 
volves  an  alteration  in  the  rate  of  aggregation  due  to  electrical 
phenomena  at  the  boundary  of  the  molecules  and  liquid,  the  net 
result  of  which  is  that  the  growth  of  the  aggregates  is  greatly 
impeded  and  sols  are  produced.  These  conclusions  are  illustrated 
by  the  cases  of  the  precipitates  and  sols  of  aluminium  or  ferric 
hydroxides  which,  however,  are  to  be  regarded  as  the  ideal  case 
from  which  deviations  are  to  be  expected  in  two  directions.  If 
the  rate  of  arrangement  is  greater,  it  is  not  to  be  expected  that 
the  precipitate  wall  be  obtained  in  the  amorphous  condition  and 
be  retained  as  such  during  the  Rontgen  exposure.  The  rate  of 
arrangement  may  be  expected  to  be  at  its  maximum  in  binary, 
heteropolar  compounds  in,  which  the  bipolar  character  is  most 
marked.  (This  is  illustrated  in  the  cases  of  the  silver  haloids 
and  the  sulphides  of  mercury,  zinc,  and  cadmium).  On  the  other 
hand,  with  molecules  in  which  the  bipolar  character  is  not  strongly 
accentuated,  the  tendency  towards  the  formation  of  amorphous 
sols  and  precipitates  must  be  more  marked ;  this  is  illustrated 
experimentally  by  the  cases  of  the  hydroxides  of  zirconium  and 
thorium.  H.  W. 

Molecular  Arrangement  and  Liquid  Crystal  Formation. 

D.  Vorlander  (Z.  angew.  Chem .,  1922,  35,  249— 250).-  -A  close 
relationship  is  shown  to  exist  between  the  symmetry  of  the  molecule 
and  its  capacity  to  form  liquid  crystals.  This  property  is  shown 
to  the  greatest  extent  by  those  molecules  containing  long  chains 
of  atoms  and  possessing  a  definite  axis  of  symmetry.  Thus  para- 
substitution  in  the  benzene  ring  is  especially  favourable  to  the 
formation  of  liquid  crystals.  The  introduction  of  groups  which 
destroy  the  symmetry  of  the  molecule  either  reduces  the  range 
of  stability  or  else  completely  destroys  the  powder  of  formation  of 
liquid  crystals.  _ 

Benzidine  derivatives  (CHR!N<^ _ ^)N!CIIR)  give 

liquid  crystals  with  a  great  range  of  stability,  but  the  introduc¬ 
tion  of  a  CH2  group  between  the  two  benzene  nuclei  causes  the 
disappearance  of  this  enantiotropic  form.  On  account  of  the  angle 
between  the  carbon  valencies  (109°  28')  the  molecule  wdll  no  longer 
be  symmetrical.  Similar  results  are  obtained  by  the  introduction 
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of  CO,  CS,  S,  and  0  groups  into  the  same  position.  The  NH  group 
reduces  the  range  of  stability  practically  to  zero,  although 
monotropy  is  sometimes  observed  in  these  compounds.  Further 
lengthening  of  the  chain  with  the  formation  of  diphenyl  ethane 
derivatives  causes  a  reappearance  of  the  property,  although  it  is 
not  so  strongly  developed  as  in  the  diphenyl  derivatives.  The 
diphenylpropanes  do  not  yield  liquid  crystals,  which,  however, 
appear  again  with  the  derivatives  of  diphenyibutane.  The  author 
explains  these  phenomena  by  the  departure  of  the  molecule  from  the 
straight  line  arrangement.  W.  E.  G. 

Electrical  Precipitation  of  Colloids.  Claude  Haines 
Hall,  jun.  (J.  Amer.  Chem.  Soc .,  1922,  44,  1246 — 1249). — Finely 
divided  suspensions  of  arsenious  sulphide,  mercuric  sulphide, 
Prussian  blue,  barium  sulphate,  aluminium,  copper,  lead,  silver, 
and  iron,  in  transformer  oil  of  resistance  1*5  X  1016  ohms  per  c.c., 
have  been  subjected  to  alternating  and  direct  currents  of  voltages 
from  104  to  2  x  105  with  the  object  of  effecting  a  precipitation. 
In  no  case  was  any  precipitation  brought  about,  even  although  the 
current  was  applied  for  three  hours.  A  theoretical  treatment  of 
the  subjects  showrs  that  the  rate  of  precipitation  would  be  1/20000 
of  that  for  smoke  for  the  same  application  of  energy.  J.  F.  S. 

A  Static  Method  of  Study  of  Hydration.  Marcel  Guichard 
(Bull.  Soc.  chim .,  1922,  [iv],  31,  552 — 554). — A  simple  form  of  appar¬ 
atus  is  described  in  which  it  is  possible  to  follow^  the  equilibrium 
between  an  absorbent  substance  and  water  vapour  in  a  vacuum 
and  over  a  fairly  considerable  range  of  temperature.  It  consists 
of  a  glass  tube  to  contain  the  absorbent  substance  and  having 
sealed  to  it  at  right  angles  a  graduated  tube  which  contains  the 
water.  The  whole  is  evacuated  and  sealed  off.  The  two  parts 
of  the  apparatus  can  be  maintained  at  different  temperatures 
as  desired.  W.  G. 

The  Geometric  Representation  of  Saline  Equilibria. 

Henry  Le  Chatelier  (Compt.  rend.,  1922,  174,  1501  ;  cf.  A., 
1894,  ii,  223). — A  reaffirmation  of  priority  in  the  method  of  re¬ 
presenting  saline  equilibria  by  square  diagrams  as  opposed  to 
the  claim  of  Janecke  (this  vol.,  ii,  427).  W.  G. 

Effect  of  an  Electrolyte  on  Solutions  of  Pure  Soap. 
Phase-rule  Equilibria  in  the  System  Sodium  Laurate- 
Sodium  Chloride-Water.  James  William  McBain  and  Arthur 
John  Burnett  (T.,  1922,  121,  1320 — 1333). 

The  System  Silver  Perchlorate-Water-Benzene.  Arthur 
E.  Hill  (J.  Amer.  Chem .  Soc.,  1922,  44,  1163—1193  ;  cf.  A., 
1921,  ii,  261). — The  ternary  system  silver  perchlorate- water- 
benzene  and  the  binary  systems  made  up  of  pairs  of  the  components 
have  been  investigated.  It  is  shown  that  the  system  silver  per¬ 
chlorate-water  has  a  eutectic  point  at  —  58*2°,  at  which  temperature 
the  saturated  solution  contains  73*9  %  of  the  silver  salt.  This  is 
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the  lowest  eutectic  known  for  a  true  salt  and  water.  The  solubility 
of  silver  perchlorate  rises  to  88*8  %  at  99°.  The  eutectic  of  silver 
perchlorate-benzene  is  at  +5-12°  and  the  solution  contains  3*44  % 
of  the  silver  salt.  The  solubility  curve  rises  steeply  with  the  tem¬ 
perature,  reaching  an  almost  perpendicular  form  between  50°  and 
145°  ;  at  the  latter  temperature  the  saturated  solution  contains 
63*0  %  of  silver  perchlorate.  Attention  is  directed  to  the  similarity 
between  this  solubility  curve  and  those  which  are  found  where 
the  system  gives  rise  to  two  liquid  phases,  either  in  the  stable  or 
metastable  region.  The  hydrate  AgC104,H20  has  been  isolated 
and  its  transition  temperature  found  to  be  43-1°;  the  compound 
AgC104,CflH6  has  also  been  isolated  and  its  transition  point  found 
to  be  145°.  The  ternary  system,  silver  perchlorate-water-benzene 
is  marked  by  the  possession  of  six  realisable  invariant  equilibria, 
and  a  very  large  number  of  uni  variant  equilibria,  which  furnish 
at  least  one  example  of  every  type  of  equilibrium  theoretically 
possible  for  a  ternary  system  containing  volatile  components - 
The  ternary  eutectic  representing  three  solid  phases,  solution, 
and  vapour,  lies  at  —  58-4°,  and  the  eutectic  of  highest  temperature 
is  at  42-1°.  The  course  of  the  twenty -four  univariant  equilibria 
originating  at  these  two  quintuple  points  and  the  four  intermediate 
quintuple  points  has  been  investigated.  Isothermal  diagrams  have 
been  constructed  to  show  the  various  equilibria  existing  at  tem¬ 
peratures  between  —  58-4°  and  +  145°.  Between  5*24°  and  23*4° 
three  coexistent  liquid  phases  can  be  prepared  in  stable  equilibrium 
with  each  other  and  their  vapour.  The  occurrence  of  two  separate 
fields  of  unsaturated  solution  is  explained  as  due  to  the  inter¬ 
section  of  the  solubility  curve  of  silver  perchlorate  with  the  bi- 
nodal  curve  representing  the  limited  solubility  of  benzene  and  water. 
The  occurrence  of  a  third  field  is  explained  as  due  to  the  existence, 
between  —  2*7°  and  +  30°,  of  an  additional  closed  bi-nodal  curve 
which  does  not  extend  to  any  one  of  the  two  component  axes 
at  any  temperature.  It  appears  that  this  is  the  first  demonstrated 
case  of  a  closed  bi-nodal  curve.  J.  F.  S. 

Use  of  Iron  Pyrites  in  a  Friedel-Crafts'  Reaction.  John 
Armstrong  Smythe  (T.,  1922,  121,  1270 — 1279). 

Combination  in  Detonating  Gas  in  Presence  of  Colloidal 
Palladium  Solution.  C.  Sandonnini  and  A.  Quaglia  ( Gazzetta , 
1922,  52,  i,  409 — 416;  cf.  this  vol.,  ii,  557). — Tn  mixtures  con¬ 
taining  only  hydrogen  and  oxygen,  the  reaction  in  presence  of 
colloidal  palladium  solution  is  proportional  to  the  concentration 
of  the  detonating  mixture.  If,  however,  this  concentration  is  the 
same  in  two  cases,  the  velocity  of  reaction  is  somewhat  the  greater 
when  the  hydrogen  is  in  excess  than  when  the  oxygen  is  in  excess. 
Since  it  is  also  found  that  the  reaction  of  combination  in  pure 
detonating  gas  may  be  accompanied  by  phenomena  of  reduction 
or  hydrogenation,  the  conclusion  is  drawn  that  in  this  case  the 
combination  is  due  to  the  action  of  active  hydrogen. 
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The  hydrogenation  of  ethylene  and  the  formation  of  water  have 
velocities  of  the  same  order  when  the  ratio  between  the  amounts 
of  hydrogen  and  oxygen  is  that  normal  to  detonating  gas.  When 
ethylene  and  oxygen  are  in  concentrations  requiring  the  same 
quantity  of  hydrogen  and  the  latter  is  present  in  sufficient  amount 
for  both  reactions,  the  latter  proceed  with  almost  equal  velocities ; 
when,  however,  the  amount  of  hydrogen  is  insufficient  for  either 
reaction,  only  the  formation  of  water  occurs  to  an  appreciable 
extent.  T.  H.  P. 

Limits  for  the  Propagation  of  Flame  in  Vapour- Air 
Mixtures.  I.  Mixtures  of  Air  and  One  Vapour  at  the 
Ordinary  Temperature  and  Pressure.  Albert  Greville 
White  (T.,  1922,  121,  1244—1270). 

Limit  of  Inflammability  of  the  Vapours  of  the  System, 
Alcohol-Petrol,  and  of  a  Triple  System  with  a  Basis  of 
Alcohol  and  Petrol.  Roger  G.  Bottssu  [Cornet,  rend .,  1922, 
175,  30 — 32). — A  study  of  the  variation  of  the  low'er  limit  of  in¬ 
flammability  of  the  binary  system  petrol-alcohol  and  of  the  ternary 
system  petrol-alcohol-ether,  using  the  method  of  Le  Chatelier  and 
Boudouard  (A.,  1898,  ii,  574).  The  results  verify  the  formula 
njN  +  n'/N'—l ,  where  N  and  N'  are  the  limits  of  inflammability 
of  each  of  the  two  vapours  and  n  and  n'  the  proportions  in  which 
they  are  present  in  the  mixture  under  examination.  W.  G. 

A  Study  of  the  Rate  of  Saponification  of  Oils  and  Fats 
by  Aqueous  Alkali  under  Various  Conditions.  Mabel 
Harriet  Norris  and  James  William  McBain  (T.,  1922,  121, 
1362—1375). 

Behaviour  of  certain  Metals  as  Catalysts.  I.  C. 

Sandonnini  ( Gazzetta ,  1922,  52,  i,  394 — 408). — The  author  has 
carried  out  a  number  of  series  of  experiments  with  the  object  of 
ascertaining  the  behaviour  of  a  catalyst,  highly  active  in  the  case 
of  two  separate,  analogous  reactions,  when  it  is  introduced  into  a 
system  in  which  both  these  reactions  can  occur.  The  catalysts 
employed  were  platinum  black,  reduced  nickel,  copper,  and  silver, 
and  the  systems  were  composed  of  hydrogen  and  oxygen,  mixed 
with  either  ethylene,  or  phenanthrene,  or  nitrobenzene,  or  allyl 
alcohol,  these  being  compounds  able  to  undergo  ready  oxidation 
or  hydrogenation. 

In  the  system,  C2H4  :  H2  :  J02,  the  possible  reactions  are  :  (1) 
formation  of  water  from  the  hydrogen  and  oxygen,  (2)  hydrogena¬ 
tion  of  the  ethylene,  (3)  oxidation  of  the  ethylene,  and  (4)  decomposi¬ 
tion  of  the  ethylene.  In  presence  of  finely  divided  nickel,  reaction 
(1)  becomes  explosive  at  the  ordinary  temperature,  (2)  becomes 
appreciable  at  30°  and  has  its  optimum  at  130 — 250°,  whilst  (3)  is 
not  markedly  influenced,  its  products  being  essentially  water  and 
carbon  dioxide.  The  results  now  obtained  show  that  the  velocity 
of  reaction  (1)  is  diminished  enormously  by  the  presence  of  ethylene, 
although  at  the  ordinary  temperature  this  reaction  is  the  only  one 
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taking  place  to  an  appreciable  extent;  when  the  temperature  is 
raised,  reaction  (2)  assumes  an  increased  velocity,  so  that  most  of  the 
ethylene  is  hydrogenated  to  ethane  at  225°,  and  reaction  (3)  also  be¬ 
comes  of  measurable  velocity.  V arious  possible  causes  of  the  alterna¬ 
tions  in  the  velocities  of  reactions  (1)  and  (2)  are  discussed.  The 
retardation  of  reaction  (1)  by  ethylene  is  analogous,  up  to  a  certain 
temperature,  to  the  similar  effect  observed  by  Henry  {Phil.  Mag., 
1836,  65,  329)  for  carbon  monoxide,  with  which  oxygen  combines 
more  rapidly  than  with  hydrogen  in  presence  of  platinum.  The 
presence  of  atomic  or  active  hydrogen  produced  either,  as  Sabatier 
supposed,  by  way  of  a  hypothetical  hydride  or  in  some  other  w'ay, 
is  insufficient  to  explain  the  author’s  results,  which  may,  however, 
be  determined  in  some  degree  by  the  specific  adsorption  of  gases  by 
metallic  catalysts  studied  by  Taylor  and  Burns  (A.,  1921,  ii,  630). 
The  possible  formation  of  an  unstable  compound  of  nickel  and 
ethylene,  analogous  to  the  formation  of  nickel  tetracarbonyl  from 
nickel  and  carbon  monoxide,  is  also  discussed. 

In  presence  of  copper,  the  velocities  of  the  different  reactions 
are  only  slightly  increased,  the  greatest  velocity  at  all  tempera¬ 
tures  being  that  of  the  formation  of  water;  the  copper  undergoes 
marked  oxidation,  which  favours  oxidation  phenomena.  None  of  the 
reactions  is  appreciably  accelerated  by  the  presence  of  silver.  The 
formation  of  water  under  the  influence  of  platinum  is  retarded  by 
the  presence  of  ethylene,  but  is  the  principal  reaction  taking  place. 
In  the  system  containing  nitrobenzene,  the  reduction  of  the  latter 
in  presence  of  nickel  is  more  rapid  than  the  formation  of  water  from 
its  elements.  The  results  of  Bone  and  Wheeler  (T.,  1904,  85,  1637) 
are  discussed.  T.  H.  P. 

Catalytic  De-hydroxidation  of  Formic  Acid.  Erich 
MtJLLER  [with  K.  Sponsel]  (Z.  Elektrochem.,  1922,  28,  307 — 310). — 
The  catalytic  conversion  of  formic  acid  into  hydrogen  and  carbon 
dioxide,  by  means  of  rhodium,  first  studied  by  Deville  and  Debray 
in  1874,  is  due  to  the  presence  of  impurities  in  the  catalyst,  the 
catalytic  activity  decreasing  as  the  purity  of  the  metal  increases. 
Osmium  exhibits  considerable  catalytic  activity,  and  a  detailed 
investigation  has  been  made  of  the  dependence  of  the  activity  on 
the  mode  of  preparation  of  this  catalyst,  more  especially  on  the  tem¬ 
perature  of  reduction  of  the  metal,  the  composition  of  the  catalysed 
solution  as  regards  the  concentration  of  the  acid  and  the  presence 
or  absence  of  sodium  formate,  and  the  mass  of  catalyst  employed. 
Osmium  prepared  by  reduction  of  the  hydrated  dioxide  at  150° 
possesses  very  considerable  activity,  0*3  gram  effecting  the  evolution 
of  10  litres  of  gas  in  three  hours.  The  activity  is  increased  by 
any  conditions  favouring  the  existence  of  the  catalyst  in  the  colloidal 
state.  J.  S.  G.  T. 

The  Use  of  the  Oxides  of  Platinum  for  the  Catalytic  Re¬ 
duction  of  Organic  Compounds.  I.  V.  Voorhees  and  Roger 
Adams  (J.  Amer .  Chem .  Soc.>  1922,  44,  1397 — 1405). — When 
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chloroplatinic  acid  is  fused  with  sodium  nitrate  a  brown  oxide  of 
platinum  is  obtained  which  is  an  excellent  catalyst  for  the  reduction 
of  various  types  of  organic  compounds.  The  speed  of  reduction 
with  this  catalyst  is  gi  eater  than  when  ordinary  platinum  black  is 
used.  The  most  satisfactory  conditions  for  preparing  this  oxide  in 
its  most  active  form  have  yet  to  be  worked  out.  W.  G. 

Effect  of  a  Magnetic  Field  on  Catalysis  by  Ions  in  tbe 
Presence  of  a  Paramagnetic  Salt.  William  Edward  Garner 
and  Douglas  Norman  Jackman  (T.,  1922,  121,  1298 — 1299). 

Analysis  of  the  Electronic  Structure  of  the  Elements. 

A.  Dauvillier  (J.  Phys.  Radium ,  1922,  [vi]  3,  154 — 180). — 
A  further  discussion  of  the  theory  of  atomic  structure  (cf.  A.,  1921, 
ii,  475,  and  this  vol.,  ii,  43).  A  new  arrangement  of  the  periodic 
table  is  proposed  which  conflicts  with  the  chemist’s  view  as  to  the 
positions  of  the  elements  of  the  manganese  and  iron  groups  in  the 
periodic  table.  The  spectra  and  atomic  volumes  of  these  elements 
are  in  accord  with  the  view  that  they  should  be  placed,  together 
with  oxygen,  in  the  sixth  group.  They  should  possess  only  six 
electrons  in  the  outer  shell  of  the  atom.  This  would  remove  certain 
anomalies  present  in  the  modern  theory  of  the  periodic  table. 
An  arrangement  of  the  electrons  in  the  shells  is  advanced  which 
differs  in  some  respects  from  that  of  Langmuir.  The  maximum 
number  of  the  electrons  in  the  successive  shells  of  the  atom  are 
respectively  2,  8,  18,  18,  32,  8  instead  of  2,  8,  8,  18,  18,  32  according 
to  Langmuir.  An  apparatus  is  described  by  which  the  author 
has  measured  the  IT,  L,  and  M  series  of  the  heavy  elements. 
These  results,  which  will  be  communicated  in  a  future  paper,  throw 
light  on  the  distribution  of  the  electrons  in  the  various  shells  of 
the  atom.  W.  E.  G. 

Complex  Compounds.  A.  Magnus  (Physikal.  Z .,  1922,  23,  241 
—247). — A  theoretical  paper  in  which  the  theory  of  Kossel  (A.,  1916, 
ii,  243)  is  applied  to  the  stability  relations  and  the  valency  forces 
of  complex  compounds.  On  this  theory,  the  most  stable  complex 
is  one  which  is  formed  from  its  components  with  the  greatest 
liberation  of  energy.  The  case  of  positively  charged  central  atoms 
is  considered.  The  stability  of  a  complex  is  dependent  on  the 
number  of  positive  charges  ( n )  on  the  central  atom  and  on  the 
number  of  groups  (p)  held  in  combination.  It  is  shown  that  the 
stability  of  complexes  with  different  values  of  n  and  p  may  be 
derived  from  purely  electrostatic  considerations.  Maximum  values 
are  found  for  the  stability  at  values  of  p  which  are  in  agreement 
with  experience.  For  complexes  with  a  small  charge  on  the  central 
atom,  high  co-ordination  numbers  are  not  to  be  expected  unless 
the  groups  attached  are  bipolar  in  nature.  Ions  of  the  form  X06, 
in  consequence  of  the  energy  conditions,  are  rarely  stable.  The 
stability  of  hydrates  and  compounds  with  ammonia  is  shown  to 
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be  dependent  on  the  bipolar  nature  of  the  water  and  ammonia 
molecules.  W.  E.  G. 

The  Electron  Theory  of  Valency  as  Applied  to  Organic 
Compounds.  Julius  Stieglitz  (J.  Amer.  Chern .  Soc.y  1922,  44, 
1293 — 1313). — A  theoretical  paper  in  which  the  author  discusses 
the  relative  merits  of  the  theories  of  polar  and  non-polar  valencies 
in  organic  compounds  as  applied  to  various  types  of  compounds. 
In  the  molecular  rearrangement  of  5-bistriphenylmethylhydrazine 
the  theory  of  polar  valencies  gives  an  evident  cause  for  the  rearrange¬ 
ment,  revealing  a  “  fault  ”  in  the  molecule,  and  expresses  the 
intramolecular  oxidation  and  reduction  characteristic  of  the 
rearrangement.  This  theory  is  also  applicable  to  the  analogous 
molecular  rearrangements  of  chloro-  and  bromo-amides,  of  hy- 
droxylamine  derivatives,  and  of  peroxides.  In  the  absorption 
reactions  of  carbon  dioxide  and  of  a  large  number  of  organic 
compounds  containing  unsaturated  groups  of  the  types  CIO, 
CIS,  CIN,  polar  valencies  are  recognised  as  the  directing  forces. 
The  same  applies  to  ethylene  hydrocarbons. 

The  author  develops  the  Crum  Brown-Gibson  rule  of  substitution 
in  the  benzene  series  from  a  polar  electronic  structure  for  benzene, 
which  does  not  require  the  assumption  of  negative  hydrogen,  but 
is  based  on  the  application  to  benzene  of  results  firmly  established 
in  the  aliphatic  series.  The  different  behaviour  of  negative  halogen, 
in  compounds  of  the  type  RX,  and  of  positive  halogen,  in  compounds 
of  the  type  RNHX,  is  taken  as  further  evidence  in  support  of  polar 
valencies. 

Evidence  of  the  complete  polar  structure  of  acids,  such  as 
sulphuric,  phosphoric,  or  organic  acids  is  found  in  (a)  Earaday’s 
observation  of  the  deposition  of  sulphur  at  the  negative  electrode 
in  the  electrolysis  of  concentrated  sulphuric  acid,  ( b )  the  work  of 
Bird  and  Biggs  (A.,  1914,  ii,  614)  on  the  use  of  yellow  phosphorus 
as  the  equivalent  of  a  metal  for  the  production  of  an  electric  current, 
(c)  the  production  of  currents  by  the  use  of  organic  compounds  as 
the  source  of  escape  of  electrons  in  oxidation-reduction  cells. 

In  the  oxidation  and  reduction  of  organic  compounds  at  the 
ordinary  temperature,  exposed  valencies  on  double  and  triple 
bonds,  in  bivalent  and  ter  valent  carbon,  etc.,  are  the  common  seat 
of  oxidation  and  reduction  reactions.  Although  polarity  in  organic 
compounds  is  insisted  on  as  giving  an  invaluable  guide  in  following 
organic  reactions,  it  need  not  be  of  the  extreme  character  shown  by 
common  salts,  but  may  well  be  of  the  character  proposed  by  Bohr, 
Lewis,  and  Kossel,  where  the  transfer  of  electrons  from  atom  to 
atom  is  not  so  complete  as  in  the  case  of  common  electrolytes. 

W.  G. 

A  Discussion  of  Triple  Salts.  Horace  L.  Wells  (Amer. 
J.  Sci.,  1922,  [v],  4,  27 — 30).— In  some  cases  where  analogous  triple 
salts  are  known,  these  occur  in  extensive  series,  but  there  are  a  great 
many  cases  where  J  analogy  is  lacking  between  salts  of  analogous 
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metals,  and  there  appear  to  be  no  definite  laws,  based  on  the  valency 
or  other  characters  of  the  constituent  salts,  according  to  which  they 
are  formed.  A  number  of  examples  of  triple  chlorides,  thiocyan¬ 
ates,  and  nitrites  are  quoted.  E.  H.  R. 

New  Small  Autoclave  for  Hydrolysis  Experiments. 

R.  Eberhard  Gross  (Z.  physiol.  Chem .,  1922,  120,  185 — 188). — 
A  description  of  a  small  autoclave  which  can  be  heated  and  cooled 
quickly.  It  is  therefore  suitable  for  hydrolysis  experiments  in 
which  samples  need  to  be  withdrawn  at  different  times  for  testing 
for  various  reactions.  S.  S.  Z. 
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The  Rectilinear  Diameter  of  Hydrogen.  E.  Mathias, 
C.  A.  Crommelin,  and  H.  Kamerlingh  Onnes  (Ann.  Physique , 
1922,  17,  463 — 474). — A  resume  of  work  already  published  (A., 
1921,  ii,  256;  this  vol.,  ii,  440).  W.  G-. 

The  Rectilinear  Diameter  of  Oxygen.  E.  Mathias  and 
H.  Kamerlingh  Onnes  (Ann.  Physique ,  1922,  17,  416 — 441). — 
"A  resume  of  work  already  published  (A.,  1910,  ii,  771,  829;  1911, 
ii,  387).  W.  G. 

Equilibrium  between  Sulphur  and  Iodine  in  Solution. 

M.  Amadori  ( Gazzetta ,  1922,  52,  i,  387 — 394). — In  view  of  the  fact 
that  the  results  of  recent  investigations  indicate  that  the  so-called 
compounds  of  sulphur  with  iodine  described  by  various  authors 
are  merely  mixtures  of  the  two  elements,  the  author  has  examined 
the  solubility  and  cryoscopic  relations  of  sulphur  and  iodine  when 
present  together.  It  is  found  that  the  separate  solubilities  of 
each  of  these  elements  in  carbon  disulphide,  benzene,  and  bromo- 
form  are  less  than  those  which  obtain  in  presence  of  the  other 
element ;  in  the  first  of  these  solvents  both  solubilities  are  increased 
by  more  than  100%  by  mixing  the  sulphur  and  iodine.  The 
corresponding  solubility  curves  of  the  mixtures  in  benzene  and  in 
carbon  disulphide  consist  of  two  branches  meeting  in  a  point  of 
double  saturation. 

Cryoscopic  measurements  of  the  mixtures  in  bromoform  solution 
show  that  the  depression  of  the  freezing  point  of  the  solvent  is 
somewhat  less  than  that  calculated  from  the  molecular  weights 
of  the  sulphur  and  iodine.  No  evidence  is  obtained  of  the  existence 
of  a  solid  compound  of  the  two  elements.  T.  H.  P. 
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The  Crystallisation  of  Amorphous  Tellurium.  A.  Damiens 
(Gompb.  rend,,  1922,  174,  1548 — 1550). — From  a  study  of  the 
heats  of  reaction  of  different  forms  of  tellurium  with  a  mixture 
of  bromine  and  bromine  water,  Berthelot  and  Fabre  have  found 
the  relationship  Teeryst  —  Teamorph  +  12-096  cal.  (for  64  grams). 
Previous  work  on  the  allotropy  of  tellurium  did  not  confirm  this 
equation  (cf.  this  vol.,  ii,  498),  and  the  author  has  accordingly 
repeated  the  work  of  Berthelot  and  Fabre,  using,  however,  a 
mixture  of  bromine  and  concentrated  hydrochloric  acid  diluted 
with  its  own  volume  of  water.  His  results  do  not  confirm  those 
of  Berthelot  and  Fabre,  but  establish  the  equation  Teamorph  = 
Tecry9t.  +  2-63  cal.,  which  is  in  accord  with  his  work  on  the  allotropy 
of  tellurium  ( loo .  tit.).  W.  G. 

The  Rectilinear  Diameter  of  Nitrogen.  E.  Mathias, 
H.  Kamerlingh  Onnes,  and  C.  A.  Crommelin  (Ann.  Physique , 
1922,  17,  455 — 463).  A  more  detailed  account  of  work  already 
published  (A.,  1915,  ii,  143).  W.  G. 

Normal  Density  of  [Chemically  Pure]  Nitrogen.  E. 

Moles  (J .  Chim .  physique ,  1922,  19,  283 — 289). — The  results  of 
twenty-nine  determinations  of  the  density  of  pure  nitrogen  have 
been  systematically  discussed,  and  from  calculations,  the  weight 
of  the  litre  of  nitrogen  at  0°,  760  mm.,  and  45°  latitude  is  found 
to  be  Ln  —  1-2507  ±  0-0001  grams.  The  measurements  used  are 
those  of  Rayleigh  and  Ramsay,  Leduc,  Gray,  and  Moles,  in  which 
two  entirely  different  methods  were  used,  and  the  material  was 
drawn  from  eight  different  sources.  Under  the  conditions  0°, 
760  mm.,  and  g  =  980-665,  the  rounded  value  is  LN  =  1*2507  grams. 
The  actual  value  obtained  from  nitrogen  obtained  from  sodium 
nitrite  is  LN  =  1-2506  grams,  a  value  which  is  almost  identical 
with  the  above-cited  mean.  This  result  is  remarkable,  since  it 
was  obtained  from  volumetric  determinations.  J.  F.  S. 

The  Synthesis  of  Ammonia  by  Collision  with  Slow- 
moving  Electrons.  E.  Bitch  Andersen  (Z.  Physik ,  1922,  10, 
54 — 62). — A  study  of  the  action  of  a  stream  of  electrons  on  the 
production  of  ammonia  from  mixtures  of  nitrogen  and  hydrogen 
at  low  pressures.  A  current  was  passed  between  a  glowing  tungsten 
wire  and  two  platinum  electrodes  in  an  atmosphere  of  the  two 
gases.  The  current  was  kept  constant  and  the  effect  of  variations 
in  the  composition  of  the  gas  mixture  and  in  the  applied  E.M.F. 
were  investigated.  The  maximum  rate  of  formation  of  ammonia 
did  not  correspond  with  the  stoicheiometric  mixture,  but  with 
mixtures  containing  a  great  excess  of  nitrogen.  This  result  is  in 
agreement  with  the  view  that  the  first  step  in  the  production  of 
ammonia  is  the  ionisation  of  the  nitrogen  molecule.  Curves  are 
given  showing  the  velocity  of  formation  of  ammonia  plotted  against 
the  applied  electromotive  force.  These  curves  show  a  series  of 
maxima  at  22,  26,  and  33  volts.  No  appreciable  quantities  of 
ammonia  were  produced  below  an  applied  electromotive  force  of 
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17*7  volts.  This  potential  is  identical  with  the  ionisation  potential 
of  nitrogen  (17*75  volts).  It  is,  however,  difficult  to  distinguish  by 
direct  measurement  between  the  ionisation  potentials  of  hydrogen 
and  nitrogen.  W.  E.  G. 

Oxidation  of  Nitric  Oxide  and  the  Recovery  of  Nitrogen 
Oxides  from  Mixtures  with  Air.  E.  Briner,  S.  Niewiazski,  and 
J.  Wiswald  (J.  Chim.  physique ,  1922,  19,  290 — 309  ;  Helv.  Chim . 
Acta.,  1922,  5,  432).  —  The  work  which  has  been  done  on  the 
commercial  oxidation  of  nitric  oxide  and  the  recovery  of  oxides  of 
nitrogen  is  reviewed  and  a  number  of  points  requiring  further 
investigation  are  emphasised.  Some  of  these  points  have  been 
investigated  by  the  authors.  It  is  shown  that  the  formation  of 
nitrite  by  absorption  of  a  gaseous  system  NO — N02  by  alkali 
takes  place  according  to  the  scheme  proposed  by  Leblanc  ( Z . 
Elektrochem.,  1908,  12,  541),  based  on  the  fact  that  nitrous  anhy¬ 
dride  exists  in  small  concentrations,  and  this  is  in  keeping  with 
Raschig’s  experiments.  Experiments  on  the  oxidation  of  nitric 
oxide  at  low  temperatures  confirm  the  results  of  Lunge,  Boden- 
stein,  and  Wourtzel,  and  show  that  the  oxidation  proceeds  directly 
from  nitric  oxide  to  nitrogen  tetroxide  without  the  intermediate 
formation  of  nitrous  anhydride.  Comparative  experiments  made 
at  ordinary  temperatures,  the  temperature  of  carbon  dioxide 
“snow'”  (  —  80°),  and  the  temperature  of  liquid  air  (—190°) 
show  that  a  low  temperature  is  very  favourable  to  the  oxidation 
of  oxides  of  nitrogen  and  to  the  recovery  of  the  oxides.  It  follows 
from  the  experiments  that  cooling  to  a  ver}^  lovr  temperature  will 
be  the  best  means  of  effecting  a  complete  recovery  of  the  oxides 
of  nitrogen  from  very  dilute  mixtures  of  these  gases  such  as  are 
obtained  after  passage  through  the  electric  arc,  provided  that  the 
technical  difficulties  can  be  overcome,  whilst  without  this  low 
temperature  very  large  oxidation  chambers  will  be  necessary. 

J.E.  S. 

Economic  Realisation  of  Oxidation  Reactions  in  Fac¬ 
tories  where  Nitric  Acid  is  Synthesised.  Applications, 

Camille  Matignon  (Bull.  Soc.  chim.,  1922,  [iv],  31,  555 — 561). — 
The  author  proposes  to  use  the  dilute  nitric  acid  such  as  is  obtained 
at  first  in  the  fixation  of  atmospheric  nitrogen  or  in  the  oxidation 
of  ammonia,  for  chemical  preparations  in  which  it  can  be  used  as  an 
oxidising  agent,  providing  the  reduction  of  the  nitric  acid  does  not 
proceed  beyond  the  stage  of  nitric  oxide.  The  oxides  of  nitrogen 
can  be  reconverted  into  nitric  acid  by  atmospheric  oxygen  and  again 
absorbed  in  the  towers.  In  this  way  there  is  practically  no  loss  of 
nitric  acid  and  thus  the  expense  of  the  oxidation  process  is  very 
small.  Suggested  applications  are  the  preparation  of  copper 
sulphate  from  copper  by  the  combined  action  of  sulphuric  and  nitric 
acids,  and  the  preparation  of  oxalic  acid  from  sugar  or  molasses 
by  oxidation  with  nitric  acid.  This  latter  process  was  satisfac¬ 
torily  performed  on  a  cargo  of  sugar  damaged  by  sea  water. 

W.  G. 
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The  Accessory  Elements  of  the  Dephosphoration  Slags. 

A.  Demolon  ( Compt .  rend .,  1922,  174,  1703 — 1706). — Estimations 
have  been  made  on  a  number  of  slags  of  the  amounts  of  calcium 
soluble  in  solvents  under  definite  conditions.  The  solvents  used 
were  :  distilled  water,  5%  sugar  solution,  2%  phenol,  a  neutral 
solution  of  ammonium  humate,  cold  solutions  of  ammonium 
chloride  of  different  strengths,  a  saturated  solution  of  carbon 
dioxide,  and  mineral  acids.  The  amount  of  free  calcium  oxide 
in  the  slags  was  small,  varying  from  1%  to  3%.  In  all  the  solvents 
the  amount  of  calcium  going  into  solution  increased  at  first 
very  rapidly  with  the  time  of  shaking  and  then  only  very  slowly 
over  a  long  period  of  time.  This  is  considered  to  be  due  to  the 
presence  of  calcium  silicates  which  react  slowly  with  the  solvents. 
The  amounts  of  magnesium  oxide  present  in  the  slags  varied  from 
3%  to  15%  with  an  average  of  8*90%.  The  amount  of  manganese 
found  was  fairly  constant  at  about  4—5%,  wdiich  was  easily  soluble 
in  2%  citric  acid.  W.  G. 

Magnetochemical  Investigations  of  Constitutions  in 
Mineral  Chemistry.  The  Acids  of  Arsenic.  Paul  Pascal 
(Compt.  rend.,  1922,  174,  1698 — 1700). — The  results  of  measure¬ 
ments  of  the  magnetic  susceptibilities  of  a  large  number  of  arsenic 
compounds  indicate  that  combined  arsenic  has  two  atomic  sus¬ 
ceptibilities  according  to  the  degree  of  saturation  of  its  compounds. 
The  results  furnish  further  evidence  in  support  of  the  rule  that  the 
logarithm  of  the  atomic  susceptibility  of  an  element  is  a  linear 
function  of  the  atomic  weight  in  each  natural  family.  It  is  verified 
exactly  for  the  group  phosphorus,  quinquevalent  arsenic,  and 
quinquevalent  antimony  and  for  the  group  tervalent  arsenic, 
antimony,  and  bismuth.  W.  G. 

Reaction  between  Boron  Nitride  and  Various  Metallic 
Oxides  with  Production  of  Nitric  Oxide.  U.  Sborgi  and 
A.  G.  Nasini  ( Gazzetta ,  1922,  52,  i,  369 — 387). — Estimations  have 
been  made  of  the  yields  of  nitric  oxide  obtained  when  air  is  passed 
over  mixtures  of  boron  nitride  with  various  metallic  oxides  heated 
at  different  temperatures.  Four  samples  of  the  nitride,  prepared 
and  stored  in  different  ways,  were  employed.  The  yield  of  nitric 
oxide  obtained  varies  greatly  with  these  different  samples  and  also 
with  the  nature  of  the  admixed  oxide.  With  the  oxides  Fe203, 
Ni203,  Co203,  Mn02,  Mn304  and  GuO,  yields  as  high  as  72%  are 
given,  and  the  residue  remaining  after  the  reaction  gives  an  increased 
yield  of  nitric  oxide  with  a  fresh  quantity  of  boron  nitride ;  this 
result  is  repeated  four  or  five  times,  the  yield  increasing  each  time 
until  the  residue  becomes  converted  into  a  compact  mass. 

T.  H.  P. 

Carbon  and  its  Neighbours  in  the  Periodic  System. 

Alfred  Stock  (Z.  angew.  Chem 1922,  35,  341 — 343). — A  dis¬ 
cussion  of  the  regularities  occurring  between  the  compounds  of 
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the  elements  boron,  carbon,  nitrogen,  and  silicon.  The  greatest 
resemblances  are  found  between  the  hydrides  and  their  derivatives 
containing  oxygen,  nitrogen,  or  chlorine.  In  these  compounds, 
carbon  unites  the  chemical  properties  of  its  neighbours .  It  resembles 
boron  in  its  tendency  to  form  long  chains  of  atoms,  nitrogen  in 
forming  volatile  compounds,  and  silicon  and  boron  in  giving  rise 
to  high -boiling  derivatives.  The  property  of  combining  equally 
readily  with  either  electro -positive  or  electro -negative  elements  is 
shared  to  some  extent  by  nitrogen  and  silicon.  W.  E.  G. 

The  Preparation  of  Carbon  from  Carbon  Monoxide  by 
means  of  a  Catalyst.  J.  P.  Wibaut  (Bee.  trav.  chim.,  1922, 
41,  400 — 401). — An  attempt  to  prepare  pure  carbon  which,  from 
the  method  of  preparation,  could  not  contain  hydrogen  or  hydro¬ 
carbons,  was  unsuccessful.  Carbon  monoxide  was  passed  over 
iron  oxide  at  a  temperature  of  about  450°  and  a  good  yield  of 
carbon  obtained.  The  resulting  gas  contained  from  80 — 90%  of 
carbon  dioxide.  The  catalyst,  however,  was  found  to  be  fairly 
evenly  distributed  throughout  the  carbon,  and  prolonged  attempts 
to  extract  it  yielded  a  product  the  ash  content  of  which  was 
above  6%.  H.  J.  E. 

The  Rectilinear  Diameter  of  Argon.  E.  Mathias,  H. 
Kamerlingh  Onnes,  and  C.  A.  Crommelin  (Ann.  Physique ,  1922, 
17,  442 — 455). — A  resume  of  work  already  published  (A.,  1913, 
ii,  112,  478).  W.  G. 

The  Analysis  by  Positive  Rays  of  the  Heavier  Constituents 
of  the  Atmosphere  ;  of  the  Gases  in  a  Vessel  in  which 
Radium  Chloride  had  been  stored  for  Thirteen  Years,  and 
of  Gases  given  off  by  Deflagrated  Metals.  (Sir)  J.  J.  Thomson 
(Proc.  Boy.  Soc.,  1922,  [A],  101,  290 — 299). — The  positive  ray 
method  of  analysis  is  applied  to  the  solution  of  several  problems. 
The  residues  from  a  thousand  tons  of  liquid  air  have  been  examined 
for  the  presence  of  molecules  heavier  than  krypton  and  xenon. 
Two  new  constituents  of  the  atmosphere  were  found  with  molecular 
weights  163  and  260.  The  lighter  of  these  is  the  more  abundant, 
but  the  quantity  in  the  air  is  very  small  compared  with  xenon. 
There  is  evidence  that  the  lighter  molecule  carries  two  positive 
charges.  No  place  in  the  periodic  table  can  be  found  for  a  new 
element  with  this  atomic  weight,  and  it  is  possible  that  the  two 
new  lines  are  due  to  diatomic  molecules  of  xenon  and  krypton. 

The  gases  from  70  mg.  of  radium,  stored  in  an  evacuated  vessel 
by  (Sir)  J.  Dewar  in  1909,  have  been  analysed  by  the  positive  ray 
method.  Helium  and  hydrogen  were  both  present,  but  no  neon 
or  H3  was  found.  In  addition,  a  faint  line,  for  which  m/e  =  5, 
seems  to  indicate  a  compound  of  helium  with  one  atom  of  hydrogen. 
The  analysis  was  also  applied  to  gases  which  had  stood  over  radium 
and  to  gases  lit  by  deflagrating  wires.  The  presence  of  doubly, 
triply,  and  quadruply  charged  atoms  of  oxygen  and  nitrogen,  and 
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of  doubly  and  triply  charged  atoms  of  carbon,  was  detected.  A 
compound  m/e— 10  is  believed  to  exist,  consisting  of  an  atom  of 
oxygen  and  four  atoms  of  hydrogen.  This  invariably  carries  a 
double  charge.  The  deflagration  of  fine  wires  of  tungsten,  gold, 
or  copper  by  powerful  electric  currents  did  not  yield  any  helium, 
although  H3  was  detected.  W.  E.  G. 

Constitution  of  Metallic  Substances.  Charles  A.  Kraus 
(J.  Amer.  CJiern.  Soc .,  1922,  44,  1216 — 1239). — A  theoretical 
paper  in  which  it  is  pointed  out  that  the  constitution  of  substances 
cannot  be  derived  from  their  properties  in  a  condensed  state  with 
any  considerable  degree  of  accuracy.  In  order  to  determine  the 
constitutions  of  metallic  substances,  it  is  necessary  to  study  their 
properties  at  low  concentrations.  At  low  concentrations,  the 
elementary  metals  are  salt-like  substances,  and  it  is  suggested  that 
metallic  compounds  will  exhibit  salt-like  properties  in  even  a  more 
decided  manner.  In  solutions  of  metallic  compounds  in  liquid 
ammonia,  the  more  electro-negative  element  functions  as  anion, 
as  follows  from  the  fact  that  it  is  precipitated  on  the  anode  on 
electrolysis.  All  but  the  strongly  electro-positive  elements  exhibit 
a  negative  as  well  as  a  positive  valency.  The  normal  anions  of 
metallic  elements  form  complex  anions  in  the  presence  of  the 
element  in  question.  These  complex  metallic  compounds  are 
similar  to  the  complex  iodides  and  sulphides  which  have  been 
studied  in  aqueous  solution.  The  property  of  forming  complex 
anions  is  one  common  to  many  metallic  as  well  as  noil-metallic 
elements.  It  is  shown  that  the  complex  telluride-ion  carries  two 
charges.  In  solution  in  ammonia,  the  complex  anions  TeTe~  " 
and  Te3Te~  “  exist.  It  is  inferred  that  the  anions  of  the  metals 
of  the  fifth  group  carry  three  charges,  and  those  of  the  fourth 
four  charges.  Since  it  has  been  shown  that  selenium,  tellurium, 
bismuth,  antimony,  arsenic,  tin,  and  lead  form  complex  anions 
in  ammonia  solution,  it  may  be  inferred  that  other  metals 
not  soluble  in  ammonia  form  similar  complex  anions.  Metallic 
compounds  of  this  class  are,  therefore,  virtually  salts.  The 
multiplicity  of  compounds  derivable  from  a  given  pair  of  metallic 
elements  is  accounted  for  on  the  hypothesis  that  in  their  compounds 
the  more  electro-negative  elements  form  complex  anions,  and  this 
view  brings  metallic  compounds  into  line  with  the  present  con¬ 
ceptions  of  atomic  structure.  The  physical  properties  "of  metallic 
compounds  are  in  keeping  with  the  hypothesis  that  they  possess 
a  salt -like  structure.  It  is  pointed  out  that  the  energy  effect 
accompanying  the  formation  of  metallic  compounds  is  of  the 
same  order  of  magnitude  as  that  accompanying  the  formation  of 
salts,  and  as  in  the  case  of  salts,  the  energy  change  is  the 
greater  the  more  electro-negative  one  element  is  with  respect  to 
the  other.  Electro-positive  groups,  such  as  the  ammonium  group, 
are  virtually  metals,  although  their  stability  in  the  free  state  is 
not  sufficient  to  permit  their  isolation  in  most  instances.  The 
most  stable  groups  possess  sufficient  stability  to  demonstrate  their 
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metallic  properties  in  the  free  state.  Such  groups  resemble  elements 
in  their  properties.  The  property  of  metallicity  is  not  an  atomic 
one,  it  may  be  imparted  to  non-metallic  elements  by  combination 
with  other  non- metallic  elements,  and  it  is  due  to  the  presence  of 
uncombined  negative  electrons.  The  electrons  which  impart 
metallic  properties  to  an  element  are  those  to  which  the  chemical 
reactions  of  this  element  with  other  elements  are  due.  The 
reaction  between  strongly  electro-positive  and  strongly  electro¬ 
negative  elements,  or  groups  of  elements,  consists  essentially  in  a 
combination  of  the  negative  electrons  of  the  electro-positive  con¬ 
stituent  with  the  atoms  of  the  electro-negative  constituent.  In 
metal  ammonia  complexes  of  the  type  Ca(NH3)6,  which  are  metallic 
substances,  the  negative  electrons  are  not  primarily  concerned. 
The  experimental  data ,  on  which  the  foregoing  conclusions  are 
based  are  to  be  published  shortly.  J.  F.  S. 

The  Possible  Existence  of  Metallic  Compounds  in  the 
State  of  Vapour.  A.  Eucken  and  O.  Neumann  (Z.  Elektrochem ., 
1922,  28,  322 — 324). — Sodium  amalgam  was  distilled  at  pressures 
between  5  and  10  mm.  of  mercury,  and  the  boiling  point  and 
corresponding  composition  of  the  vapour  and  liquid  phases  were 
determined.  The  results  indicate  that,  contrary  to  the  suggestion 
of  von  Wartenberg  (A.,  1915,  ii,  226),  no  appreciable  amount  of  a 
compound  of  sodium  and  mercury  was  formed  in  the  state  of 
vapour  at  about  500°.  J.  S.  G.  T. 

Interaction  of  Sodium  Chloride  and  Silica.  Francis 
Herbert  Clews  and  Hugh  Vernon  Thompson  (T.,  1922,  121. 
1442 — 1448). 

Chlorites  of  Sodium  and  other  Metals.  G.  R.  Levi 

( Gazzetta ,  1922,  52,  i,  417 — 420;  Atti  R.  Accad.  Lined ,  1922,  [v], 
31,  i,  212 — 216  ;  cf.  this  vol.,  i,  527). — The  following  new  chlorites 
are  described.  Sodium  chlorite ,  NaC102,3H20,  prepared  from 
barium  chlorite  and  sodium  sulphate,  forms  lustrous  laminae,  and, 
when  anhydrous,  explodes  on  percussion.  Lithium  chlorite ,  similarly 
prepared,  forms  anhydrous,  deliquescent  crystals  and  explodes  on 
percussion.  Calcium  chlorite ,  prepared  from  calcium  peroxide  and 
chlorine  dioxide,  explodes  on  percussion  and  decomposes  com¬ 
pletely  in  contact  with,  a  heated  wire.  Strontium  chlorite,  similarly 
obtained,  explodes  on  percussion,  and  in  contact  with  a  hot  wire 
decomposes  with  evolution  of  heat.  Thallous  chlorite  explodes  on 
percussion  and  decomposes  immediately  at  70 — 80°.  T.  H.  P. 

Oxidation  and  Reduction  Reactions  with  Chlorites. 

Giorgio  Renato  Levi  (Atti  R.  Accad.  Lined ,  1922,  [v],  31,  i, 
370 — 373;  cf.  preceding  abstract). — At  180 — 200°,  sodium  chlorite 
undergoes  decomposition  quantitatively  in  accordance  with  the 
equation  3NaC102==2NaC103+NaCl.  The  action  of  ozone  on 
the  salt  in  aqueous  solution  yields  chlorine  dioxide,  2NaC102  + 
03+H20=2Na0H+02+2C102;  if  the  dioxide  is  not  carried  away 
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by  the  ozone,  it  reacts  either  with  the  sodium  hydroxide,  2NaOH  + 
2C102^NaC102+NaC103+H20,  or  writh  hydrogen  peroxide,  if  this 
has  been  formed  by  the  excess  of  ozone,  2Na0H+H202+ 
2C102=2NaC102+2H20+02.  In  aqueous  solution,  sodium  chlorite 
and  nitrite  react,  with  development  of  heat,  forming  the  chloride 
and  nitrate,  2NaN02+NaC102=NaCl+2NaN03.  The  reaction 
between  a  chlorite  and  a  ferrocyanide  is  expressed  by  the  equation 
4K4Fe(CN) 6  +NaC102  +  2H20 =NaCl  +  4K3Fe(0N) 6  +  4KOH,  and 
may  be  rendered  complete  either  by  gradual  neutralisation  of  the 
alkali  hydroxide  by  means  of  dilute  sulphuric  acid  or  by  addition 
of  a  salt  such  as  magnesium  sulphate,  magnesium  hydroxide  being 
then  deposited.  With  an  iodide,  sodium  chlorite  reacts  with  libera¬ 
tion  of  iodine,  NaC102+4KI+2H20—  4I+4KOH+NaCl  (cf.  Bray, 
A.,  1906,  ii,  222,  223,  278),  and  here  too  the  reaction  may  be* 
carried  to  completion  by  addition  of  a  substance,  such  as  boric  acid, 
capable  of  neutralising  the  alkalinity;  if  the  liquid  is  heated  on  a 
water-bath  and  in  an  apparatus  which  prevents  sublimation  of 
the  iodine,  the  reaction  may  be  used  for  the  estimation  of  a  chlorite 
in  presence  of  a  chlorate,  which  does  not  liberate  iodine  under  these 
conditions.  In  neutral  solution,  chlorites  do  not  act  on  alkali 
bromides,  but  in  presence  of  sulphuric  acid  bromine  is  set  free; 
the  behaviour  towards  bromates  is  similar.  From  acid  solutions 
of  iodates  and  periodates  no  iodine  is  liberated,  oxygenated  com¬ 
pounds  of  chlorine,  formed  by  decomposition  of  the  chlorous  acid, 
being  obtained. 

In  neutral  solution  sodium  chlorite  reacts  slowly  with  a  sulphite, 
thus:  2Na2S03+NaC102  — 2Na2S04+Nad ;  with  solutions  of  free 
sulphurous  acid  the  corresponding  reaction  takes  place  immediately. 
The  reaction,  Na2S203+2NaC102+H20  — 2NaCl+2NaHS04,  which 
occurs  with  development  of  heat,  is  complete  only  when  either  a 
slight  excess  of  chlorite  is  used  or  the  liquid  is  kept  neutral  by  means 
of  magnesium  oxide;  otherwise  a  little  sulphurous  acid  is  formed. 
With  thiocyanates,  chlorites  react  principally  according  to  the 
equation  2NaCNS  +  3NaC102+2H20  =2NaHS04  +2HCN  +3NaCl, 
slight  excess  of  chlorite  being  required  for  the  complete  oxidation 
of  the  sulphur  of  the  thiocyanate  to  sulphuric  acid.  Chlorites 
oxidise  hydrogen  sulphide  to  sulphuric  acid,  and  sodium  formate 
and  oxalate  to  sodium  hydrogen  carbonate.  T.  H.  P. 

Borates.  VI.  The  System  (NH4)20 — B203 — H20  at  45° 
and  at  90°.  Umberto  Sborgi  and  Lelio  Ferri  (Atti  R .  Accad. 
Lincei ,  1922,  [v],  31,  i,  324—329;  cf.  A.,  1921,  ii,  580).— In  this 
system  at  45°  are  found  the  1:5:8-  and  the  1:2:  4-compounds, 
in  addition  to  the  1:4:  6-compound  occurring  at  60° ;  the  first 
two  compounds  are  able  to  exist  unchanged  in  presence  of  pure 
water,  but  the  1:4:  6-compound  is  found  only  in  solutions  con¬ 
taining  an  excess  of  (NH4)20  and  having  temperatures  above  that 
of  the  surrounding  air.  The  same  three  compounds  are  formed 
also  at  90°.  T.  H.  P. 
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The  Electrolytic  Preparation  of  Sodium  Perborate.  Kurt 

Arndt  and  Ernst  Hantge  ( Z^Elektrochem ,  1922,  28,  263 — 273). — 
The'1  conditions  under  which  sodium  perborate  may  be  prepared 
electrolytically  have  been  investigated.  It  is  shown  that  this  salt 
is  most  efficiently  prepared  from  a  solution  of  borax  and  sodium 
carbonate  containing  120  grams  of  anhydrous  sodium  carbonate 
and  30  grams  of  borax  per  litre  of  solution.  A  small  quantity 
of  sodium  chromate  (0-5  gram  per  litre)  and  one  drop  of  turkey  red 
oil  added  to  the  electrolyte  increases  the  efficiency,  since  this 
reduces  the  cathodic  reduction  to  a  minimum.  A  large  anodic 
current  density  is  requisite  and  to  obtain  this  an  anode  of  bright 
platinum  is  employed,  whilst  a  water-cooled  length  of  tin  tubing 
serves  as  cathode.  The  most  suitable  current  density  lies  between 
10  and  20  amp./dem.2,  and  the  most  suitable  temperature  is  14—16° ; 
above  this  temperature  the  yield  of  perborate  is  greatly  reduced. 
During  electrolysis,  the  bath  loses  carbon  dioxide,  and  if  this  loss  is 
not  replaced  the  current  yield  becomes  very  poor  owing  to  the  large 
concentration  of  hydroxyl -ions.  With  an  increasing  concentration 
of  the  per- salt,  the  yield  decreases  during  the  electrolysis.  The 
analysis  of  the  hydrogen-oxygen  gas  mixture  evolved  during  the 
electrolysis  shows  that  a  strong  decrease  in  the  anodic  oxidation  is 
responsible  for  the  falling  off  of  the  yield.  The  merest  trace  of 
platinum  salt  in  the  electrolyte  has  a  very  bad  effect  on  the  yield, 
and  the  presence  of  iron  in  the  sodium  carbonate  has  a  similar  bad 
effect.  Both  substances  decrease  the  anodic  oxidation  and  increase 
the  cathodic  reduction.  The  addition  of  cyanide  only  partly 
eliminates  the  deleterious  effect  of  the  iron.  The  curve  produced 
by  plotting  the  current  density  against  the  anodic  potential  shows 
a  sharp  inflexion  point  at  1-47  volts.  This  potential  is  due  to  the 
concentration  of  a  higher  oxide  of  platinum,  presumably  Pt03, 
which  is  formed  as  a  solid  solution  in  the  anode  material  by  the 
discharge  of  hydroxyl  ions.  It  is  likely  that  this  higher  oxide, 
in  keeping  with  its  potential  and  oxidising  power,  acts  as  an  inter¬ 
mediate  product  in  the  formation  of  sodium  perborate.  J.  F.  S. 

Structure  of  Crystals  of  Lithium  and  some  of  its  Com¬ 
pounds  with  Light  Elements.  II.  Lithium  Hydride.  J.  M. 

Bijvoet  and  A.  Karssen  (Proc.  K.  Akad.  Wetensch.  Amsterdam , 
1922,  25,  26-30;  cf.  A.  1921,  ii,  200). — Using  the  method  of  Debye 
and  Scheerer,  the  authors  have  prepared  and  investigated  the  A-ray 
photographs  of  lithium  hydride.  The  results  show  that  lithium 
hydride  crystallises  in  the  regular  system  with  four  molecules  in 
the  elementary  cell  which  has  a  side  of  length  a  =4T0  X  10"8cm. 
The  density  of  lithium  hydride  is  calculated  to  be  0-76  ±  0*01.  The 
structure  is  that  of  sodium  chloride,  with  positive  lithium  ions 
and  negative  hydrogen  ions.  Systems  of  two-electron  rings  are 
round  both  the  lithium  and  hydrogen  nuclei  with  radii  0-05a  and 
0*6a,  respectively,  and  the  planes  of  which  are  normal  to  non¬ 
intersecting  trigonal  axes.  J.  F.  S. 
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Calcium- Ammonium.  E.  Botolesen  {Bull,  Soc.  chim .,  1922, 
[iv],  31  561 — 567);  cf.  cf.  Biltz  and  Hiittig,  A.,  1921,  ii,  201). — * 
Solid  calcium-ammonium  is  formed  within  the  temperature  limits 
— 15°  and  -f-  30°.  The  pasty  state  sometimes  recorded  in  the 
literature  is  probably  due  to  the  presence  of  traces  of  sodium 
in  the  calcium  used.  The  author  confirms  previous  work  on  this 
compound  ( loc .  cit.)  in  certain  respects  and  finds  that  when  it  is 
heated  in  a  vacuum  at  about  34°  it  decomposes  explosively,  the 
temperature  depending  slightly  on  the  vacuum  obtained.  The 
products  of  this  decomposition  are  the  nitride  and  hydride  of 
calcium  and  hydrogen.  It  is  suggested  that  calcium  is  capable  of 
forming  a  series  of  compounds  with  ammonia  in  much  the  same 
way  as  is  iodine.  W.  G. 

The  Transformation  of  Gypsum  into  Ammonium  Sul¬ 
phate.  C.  Matignon  and  M.  Fre Jacques  {Cornet,  rend .,  1922, 
175,  33 — 35). — The  authors  obtained  a  96%  yield  in  the  inter¬ 
action  of  an  industrial  sample  of  gypsum  with  ammonium  carbonate 
(cf.  Neumann,  A.,  1921,  ii,  587).  The  curves  giving  the  velocity 
of  the  reaction  show  the  existence  of  two  distinct  phases.  During 
the  first  phase  the  velocity  is  slower  than  in  the  second  phase. 
The  presence  of  ammonium  sulphate  in  the  original  solution  causes 
a  diminution  in  the  velocity  of  the  reaction,  but  in  all  cases  equili¬ 
brium  is  complete  at  the  end  of  two  and  a  half  hours.  W.  G. 

Magnesium-Cadmium  Alloys.  L£on  Guillet  {Rev,  Met ., 
1922,  19,  359 — 365). — The  magnesium-cadmium  alloys  consist  of  a 
series  of  solid  solutions  and  the  compound  CdMg,  which  is  soluble 
in  all  proportions  in  either  metal.  Cadmium  increases  the  hardness 
of  magnesium,  but  the  alloys  are  malleable  up  to  a  content  of 
55%  Cd.  With  more  than  this  they  become  brittle  at  ordinary 
temperatures,  due  to  the  formation  of  a  new  solid  solution  stable 
below  246°  and  consisting  of  the  compound  CdMg  with  excess  of 
either  magnesium  or  cadmium  [cf.  J .  Soc.  Chem .  Ind.,  1922,  553a]. 

A.  B.  P. 

The  Quaternary  System  Potassium  Sulphate-Magnesium 
Sulphate- Ammonium  Sulphate- Water.  Arnold  Weston  (T., 
1922,  121,  1223-1237). 

Chemical  and  Electrochemical  Behaviour  of  Salts  of  the 
Acids  of  Lead.  G.  Grube  {Z.  Elektrochem .,  1922,  28,  273 — 289).— 
Two  new  methods  for  the  preparation  of  alkali  salts  of  plumbic 
acid  are  described,  the  first  of  which  consists  in  the  anodic  solution 
of  a  pure  lead  anode  in  a  strong  solution  of  alkali  hydroxide  by  means 
of  a  direct  current  of  high  current  density  on  which  is  superim¬ 
posed  an  alternating  current.  In  the  second  method,  a  solution  of 
an  alkali  plumbite  in  concentrated  alkali  hydroxide  is  submitted 
to  anodic  oxidation  at  a  platinum  electrode.  In  both  methods  the 
alkali  plumbates  crystallise  from  the  electrolyte  in  the  pure  condition 
during  the  electrolysis.  The  oxidation  potentials  of  the  processes 
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Pb  *  +  2  ©  — *  Pb—  and  PbCy'  +  2-OH'  +  2  ©  — ►PbOg"  +  H20 
have  been  systematically  investigated  in  alkaline  solution  and  also  the 
potential  of  lead  in  solutions  of  alkali  plumbite  has  been  measured. 
It  is  shown  that  the  normal  potential  of  lead  against  potassium 
plumbite  in  8*42  A-potassium  hydroxide  at  18u  is  e/,  —  0-613  volt, 
whilst  the  normal  potential  of  plumbite-plumbate  in  potassium 
hydroxide  of  the  same  concentration  is  +  0*208  volt.  From 
these  values  the  normal  potential  of  lead  against  alkali  plumbate 
solution  is  calculated  to  be  t*  —  0-203  volt.  In  all  cases  a 
decrease  in  the  concentration  of  the  alkali  hydroxide  displaces 
the  potential  toward  more  negative  values.  The  nature  of  the 
plumbo-plumbates  which  separate  from  highly  concentrated 
solutions  of  alkali  plumbates  and  plumbites  in  alkali  hydroxides  has 
also  been  investigated,  and  it  is  shown  that  the  composition  of  the 
deposit  varies  with  the  alkalinity  of  the  solution  in  the  sense  that 
from  solutions  with  a  concentration  of  alkali  hydroxide  less  than 
4-9A,  the  compound  Pb203,3H20  separates,  whilst  from  solutions 
more  concentrated  than  6-9A,  Pb304  separates.  Hence  it  follows 
that  Pb304  is  to  be  regarded  as  the  lead  salt  of  orthp-plumbic  acid, 
and  that  in  very  alkaline  solutions  of  plumbates  the  anions  of 
meta-plumbic  acid,  PbOg"  and  ortho-plumbic  acid  Pb04"",  are  both 
present.  To  ascertain  whether  the  alkali  plumbates  are  salts  of  the 
acid  H2[Pb(OH)6]  or  of  H2Pb03,  the  author  has  investigated  the 
dehydration  of  sodium  plumbate,  Na2Pb03,3H20.  It  is  shown  that 
on  heating  this  salt  the  water  is  all  expelled  without  decomposition 
of  the  salt,  from  which  the  conclusion  is  drawn  that  the  three 
molecules  of  water  are  to  be  legarded  as  water  of  crystallisation  and 
that  sodium  plumbate  is  a  salt  of  metaplumbic  acid.  J.  F.  S. 

Effect  of  Grinding  on  the  Apparent  Density  of  Lead  Oxides. 

O.  W.  Brown,  S.  V.  Cook,  and  J.  C.  Warner  (J.  Physical  Chem., 
1922,  26,  477 — 480). — The  apparent  density  of  heavy,  crystalline 
lead  oxide  is  diminished  initially  by  grinding,  the  minimum  value 
being  attained  by  about  ten  hours5  grinding  in  a  pebble  mill  making 
50  revolutions  per  minute.  Thereafter,  the  apparent  density 
increases,  rapidly  at  first,  to  a  constant  value  greater  than  the 
initial  value.  The  initial  decrease  of  apparent  density  is  not 
shown  by  a  light,  amorphous  lead  oxide.  J.  S.  G.  T. 

Thermal  Analysis  of  the  System  T120-B203.  G.  Canneri 
and  R.  Morelli  (Atti  R.  Accad.  Lined ,  1922,  [v],  31,  i,  109 — 111 ; 
cf.  Buchtala,  A.,  1914,  ii,  135). — The  fusion  diagram  of  this  system 
exhibits  three  maxima  corresponding  with  thallous  metaborate, 
T1B02,  m.  p.  about  474° ;  thallous  pyroborate,  T14B205,  m.  p. 
about  434° ;  and  normal  thallous  borate,  T13B03,  m.  p.  370° 
(decomp.).  T.  H.  P. 

Phenomena  of  Diffusion  in  Metals  in  the  Solid  State 
and  Cementation  of  Non-ferrous  Metals.  II.  Cementa¬ 
tion  of  Copper  by  means  of  Chromo-manganese.  G.  Sirovich 
and  A.  Cartoceti  ( Gazzetta ,  1922,  52,  i,  436 — 442). — By  means  of 
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the  arrangement  previously  used  (this  vol.,  ii,  68)  experiments 
have  been  made  on  the  cementation  of  copper  by  chromo-manganese 
containing  30*4%  and  63-8%  of  chromium  and  manganese  respec¬ 
tively.  At  900°,  the  cementation  is  so  intense  that,  in  a  few 
moments  a  layer  of  copper-manganese  containing  more  than 
20%  of  manganese  is  formed;  as  this  alloy  melts  below  900°,  the 
succeeding  experiments  were  carried  out  at  800°.  Although  the 
iron  of  the  ferro -manganese  and  the  chromium  of  the  chromo- 
manganese  do  not  migrate  to  the  copper,  these  metals  evidently 
influence^the  migration  of  the  manganese  ;  the  chromium  having  a 
greater  effect  than  the  iron.  The  mechanism  of  the  process  of 
cementation  is  discussed  briefly.  T.  H.  P. 

Action  of  Sulphur  on  Cuprous  Chloride.  Frederick 
William  Pinkard  and  William  Wardlaw  (T.,  1922, 121,  1300 — 
1302.) 


The  Structural  Formula  of  Copper  Sulphide.  W.  Gluud 
(Ber.,  1922,  55,  [B],  1760 — 1761 ;  cf.  this  vol.,  ii,  446). — If  hydrogen 
sulphide  is  passed  into  a  1*5%  solution  of  copper  sulphate  in 
ammonia  (10%)  until  only  a  faint  blue  colour  remains,  a  variety 
of  copper  sulphide  is  precipitated  which  yields  elementary  sulphur 
on  immediate  oxidation  by  air,  whereas  after  preservation  for  four 
or  five  hours  it  is  oxidised  to  copper  sulphate  and  thiosulphate. 

It  is  suggested  that  the  formulae  CuIS  and 


are  to  be 


assigned  to  the  two  modifications.  This  conception  is  in  harmony 
with  the  known  tendency  of  copper  sulphide  to  pass  into  cuprous 
sulphide.  The  modification  which  yields  free  sulphur  does  not 
give  potassium  thiocyanate  when  treated  with  potassium  cyanide ; 
this  reaction  is  shown  strongly  by  the  other  variety.  The  difference 
is  probably  shown  in  the  equations  (i)  2CuS+10KCN™K6Cu2C8N8 
+  2KoS+02N2  and  C2N2+H20  -  HCN+HCNO  ;  (ii)  Cu2S2  + 
8KCN-K6Cu2C8N8+K2S2  and  K2S2+KCN=K2S+KCNS. 


The  Dissociation  Pressures  of  Hydrated  Double  Sul¬ 
phates.  I.  Hydrated  Cupric  Alkali  Sulphates.  Robert 
Martin  Caven  and  John  Ferguson  (T.,  1922, 121, 1406 — 1414). 

The  Alloys  of  Cerium.  Leon  Guillet  (Rev.  MU.,  1922,  19, 
352 — 358). — The  constitutional  diagrams  of  alloys  of  cerium  with 
iron,  copper,  aluminium,  magnesium,  bismuth,  tin,  and  silicon  are 
reproduced  and  discussed.  Except  in  the  case  of  iron  in  the  iron- 
rich  alloys,  no  solid  solutions  are  formed  with  any  of  these  metals, 
but  a  large  number  of  definite  compounds  are  known,  some  of  which 
melt  at  a  much  higher  temperature  than  either  of  the  constituents ; 
for  example,  Bi2Ce3  melts  at  1,630°  and  CeAl2  at  1,475°.  There  are 
two  allotropic  modifications  of  the  compounds  CeFe2  and  CeAl4. 
As  cerium  increases  the  brittleness  of  metals  with  which  it  alloys, 
it  is  not  suitable  for  use  as  a  deoxidiser.  A.  R.  P. 
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Reactions  of  Sodium  Hydroxide  with  Salts  of  Aluminium. 

£dotjard  Grobet  (J.  Chim.  physique ,  1922, 19,  331 — 335). — Making 
use  of  the  thermal  method  of  titration  previously  described  (cf. 
this  vol.,  ii,  578),  it  is  shown  that  the  addition  of  sodium  hydroxide  to 
dilute  solutions  of  aluminium  nitrate  forms  successively  aluminium 
hydroxide,  sodium  metaluminate,  and  sodium  ortho aluminate. 
The  addition  of  sodium  hydroxide  to  dilute  solutions  of  aluminium 
chloride,  aluminium  sulphate,  and  potash  alum  forms  successively 
aluminium  hydroxide,  basic  sodium  aluminate,  Al(ONa)3,A](OH)3, 
and  sodium  ortho-aluminate.  Sodium  hydroxide  added  to  con¬ 
centrated  solutions  of  aluminium  chloride,  nitrate,  or  sulphate 
produces  a  basic  salt  of  the  type  A1X3,A1(0H)3,  which  is  followed 
by  the  hydroxide,  meta- aluminate  and  ortho-aluminate.  Con¬ 
centrated  solutions  of  potash  alum  yield  under  the  same  treat¬ 


ment  a  basic  salt,  A12(S04)3,2A1(0H)3,  aluminium  hydroxide,  a 
basic  aluminate,  Al(ONa)3,Al(OH)3,  and  the  ortho-aluminate. 

J.  F.  S. 


Crystal  Structures  of  the  Hexa-ammoniates  of  the 
Nickel  Haloids.  Ralph  W.  G.  Wyckoff  ( J .  Amer.  Chem.  8oc 
1922,  44,  1239 — 1245). — The  crystal  structure  of  the  complex  com¬ 
pounds  of  the  type  NiX2,6NH3,  formed  when  ammonia  is  added  to 
solutions  of  nickel  chloride,  bromide,  and  iodide  respectively,  has 
been  examined  by  means  of  X-ray  photographs.  It  is  shown  that 
the  arrangement  of  the  atoms  in  the  crystals  of  these  substances 
is  such  that  the  salts  are  strictly  isomorphous  with  those  of  am¬ 
monium  platiniehloride  (this  vol.,  ii,  214).  The  dimensions  of  the 
unit  cell  and  the  values  of  the  variable  parameters  defining  the 
positions  of  the  nitrogen  atoms  in  the  chloride  and  iodide  have  been 
estimated.  The  following  values  are  recorded  :  NiCl2,6NH3,  side 
of  unit  cell  10-09  A.U. ;  MBr2,6NH3,  length  of  side  of  unit  cell, 
10-48  A.U. ;  NiI2,6NH3,  length  of  side  of  unit  cell  11-01  A.U.  In 
each  case  there  are  four  molecules  in  the  unit  cell.  The  nickel 
atoms  occupy  the  position  of  platinum,  and  the  halogen  atoms  those 
of  nitrogen  in  the  ammonium  platiniehloride  crystal.  J.  F.  S. 


Composition  and  Crystal  Structure  of  Nickel  Nitrate 
Hexammoniate.  Ralph  W.  G.  Wyckoff  ( J .  Amer.  Chem. 
Soc .,  1922,  44,  1260 — 1266). — From  analyses,  X-ray  spectrum 
measurements,  and  considerations  of  space  group  arrangements,  it 
is  shown  that  neither  of  the  formulae  Ni(N03)2,4NH3,H20,  or 
Ni(N03)2,4XH3,2H20  is  correct  for  the  pale  blue  isotropic  octahedra 
which  are  obtained  when  an  excess  of  a  concentrated  solution  of 
ammonia  is  added  to  an  aqueous  solution  of  nickel  nitrate.  The  true 
formula  is  Ni(N03)2,6NH3.  A  study  of  the  Laue  photographs  of  these 
crystals  by  the  generally  applicable  methods  which  use  the  theory 
of  space  groups  indicates  that  they  have  a  structure  similar  to  that 
of  the  corresponding  complex  haloids  (preceding  abstract),  in  which 
the  nitrate  groups  replace  the  halogen  groups,  and  in  which  the 
ammonia  groups  are  related  to  the  nickel  atoms  in  exactly  the  same 
vol.  cxxii.  ii.  21 
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way  in  both  compounds.  The  position  of  the  atoms  of  the  nitrate 
groups  cannot  be  determined  with  great  accuracy.  Both  the  sym¬ 
metry  characteristics  and  the  diffraction  data  permit  the  same  kind 
of  displacement  of  the  nitrate  nitrogen  atoms  as  is  experienced  by 
the  sulphur  atoms  in  pyrites.  The  unit  cube  contains  four  molecules 
and  the  length  of  its  side  is  10*96  A. U.  J.  F.  S. 

Solubility.  VI.  Solubility  of  Ammoniates.  Fritz 
Ephraim  and  Paul  Mosimann  (Ber.,  1922 ,  55,  [B],  1608 — 1619; 
cf.  A.,  1921,  i,  508). — In  a  previous  communication  it  has  been 
pointed  out  that  the  similarity  between  dissolved  substance  and 
solvent  has  an  important  influence  on  solubility  and  that  salts 
can  achieve  this  similarity  with  water  as  solvent  by  the  formation 
of  hydrates  or  solvates.  An  experimental  examination  of  this 
hypothesis  has  now  been  attempted  by  investigating  the  solubility 
in  water  of  salts  in  which  the  formation  of  hydrates  is  rendered 
difficult.  This  can  be  achieved  by  occupying  the  co-ordination 
positions  which  would  eventually  be  filled  by  water  with  other 
neutral  groups,  for  example,  ammonia.  A  relationship  might 
therefore  be  expected  between  the  solubility  of  a  series  of  ammoniates 
such  as  [Ni(NH3)6]X2  and  their  ammonia  tension.  A  difficulty, 
however,  arises,  since  many  of  these  salts  are  decomposed  by 
water  and  their  solubility  has  therefore  been  determined  in  aqueous 
ammonia  solution,  d 22  0’950,  to  which  half  its  volume  of  alcohol 
(96%)  has  been  added.  With  the  hexamminenickelo -salts  there 
is  a  parallelism  between  solubility  and  ammonia  tension  in  the 
series  iodide — > bromide — *  chloride — ^thiocyanate,  whilst  the 
perchlorate  and  formate  occupy  the  expected  position  in  the  series ; 
on  the  other  hand,  in  the  series  tetrathionate — ►thiosulphate — > 
sulphide  — ►  chloride — *  nitrate — ►  chlorate,  the  solubility  increases 
with  decreasing  ammonia  tension.  In  general,  therefore,  there 
is  no  parallel  between  ammonia  tension  and  solubility,  at  any 
rate  in  the  cases  of  the  ammoniates  of  the  salts  containing  oxygen. 
The  experiments  have  been  extended  to  the  ammines  of  copper 
and  cadmium  salts ;  in  the  oxygen-free  salts,  a  relationship  is 
observed  between  ammonia  tension  and  solubility,  but  it  is  doubt¬ 
ful  if  this  is  more  than  accidental,  since  the  solubility  is  so  greatly 
affected  by  the  nature  of  the  medium.  The  ammines  of  cobalt 
and  chromium  are  more  suitable,  since  they  dissolve  in  water 
to  a  reasonable  extent  and  are  not  decomposed  thereby.  The 
two  series  [Co(NH3)6]X3  and  [Cr(NH3)6]X3  are  so  similar  in  their 
general  properties  that  it  would  be  expected  to  find  the  solubilities 
of  the  salts  falling  in  the  same  order.  This  is  actually  the  case 
to  a  great  extent,  but  the  parallelism  is  not  complete.  Particularly 
in  the  case  of  the  cobalt  compounds,  the  salts  fall  into  two  distinct 
groups,  in  which  the  solubilities  are  of  widely  differing  orders  of 
magnitude,  the  boundary  lying  between  the  perchlorate  and  oxalate. 
Possibly  the  two  portions  comprise  the  true  salts  and  pseudo -salts 
respectively. 

The  following  compounds  have  not  been  described  previously  ; 
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hexamminecobaltic  naphthalene-$-sulphonate  [Co(NH3)6][C10H7SO3]3, 
pale  yellow,  microscopic  needles ;  hexamminecobaltic  picrate , 
[Co(NH3)6]  [0-C6H2(N02)2]3,  microscopic  needles;  hexammine - 

chromic  dichromate,  [Cr(NH3)6]2[Cr207]3,  lustrous,  hexagonal  needles ; 
heocamminechromic  picrate,  small,  matted  needles ;  hexamminechromic 
naphthalene-$-sulphonate,  pale  yellow,  microscopic  needles;  hexam¬ 
minechromic  perchlorate,  pale  yellow  needles;  hexamminechromic 
chlorate,  slender,  pale  yellow  needles.  The  hexamminechromi- 
salts  resemble  the  alkaloids  in  giving  precipitates  with  the  following 
reagents  :  potassium  mercuric  iodide  (slender,  yellow  needles), 
potassium  bismuth  iodide  (microcrystalline,  reddish-brown  powder), 
sodium  cobaltinitrite  (very  small,  reddish-brown  crystals).  The 
solubilities  of  the  following  hexamminecobalti-salts  (gram. -mol. 
per  litre)  in  water  at  9°  have  been  estimated  :  chloride  (O' 20), 
bromide  (0*040),  iodide  (0*015),  nitrate  (0'033),  sulphate  (0*015), 
perchlorate  (0*013),  chlorate  (0*215),  chromate  (0*00055),  dichro¬ 
mate  (0*00029),  oxalate  (0*00069),  phosphate  (0*00055),  naphthalene- 
p-sulphonate  (0*00059),  picrate  (0*00042).  The  hexamminechromi- 
salts  have  the  following  solubilities  at  17*5°  :  chloride  (0*42), 
bromide  (0*118),  iodide  (0*043),  nitrate  (0*072),  dichromate  (0*005), 
sulphate  (0*046),  phosphate  (0*0032),  oxalate  (0*00084),  picrate 
(0*00037),*  naphthalene- P-sulphonate  (0*00069),  chlorate  (0*062), 
perchlorate  (0*0199).  H.  W. 

Hydrous  Oxides.  III.  Harry  B.  Weiser  ( J .  Physical 
Chem.,  1922,  26,  401 — 434). — In  continuation  of  previous  work 
(A.,  1920,  ii,  760),  the  author  has  studied  the  properties  of  various 
hydrous  chromic  oxides  prepared  under  different  conditions.  The 
results  indicate  that  no  definite  hydrates  of  chromic  oxide  are 
formed  by  precipitating  a  chromic  salt  with  alkali.  The  evidence 
that  Guignet’s  green  is  a  definite  hydrate  is  inconclusive.  Hydrous 
chromic  oxide  freshly  precipitated  in  the  cold  is  readily  soluble 
in  acids,  but  becomes  insoluble  on  keeping  or  heating.  Between 
the  two  extremes  of  solubility  an  indefinite  number  of  hydrous 
oxides  exists.  By  precipitating  hydrous  chromic  oxides  at  tempera¬ 
tures  from  0°  to  225°,  substances  ranging  in  colour  from  greyish- 
blue  to  bright  green  have  been  prepared.  Positively  charged 
colloidal  hydrous  chromic  oxide  may  be  prepared  by  peptising 
the  hydrous  oxide  with  chromic  chloride,  and  by  hydrolysis  of  the 
chloride  or  nitrate,  but  not  of  the  acetate.  The  negatively  charged 
colloid  is  prepared  by  peptising  the  hydrous  oxide  with  sodium  or 
potassium  hydroxides.  The  properties  of  the  respective  colloidal 
suspensions  are  discussed,  more  especially  the  precipitating  and 
peptising  action  of  alkali  salts.  J.  S.  G.  T. 

Precipitation  from  Uranyl  Nitrate  by  means  of  Sodium 
Hydroxide.  Radioactivity  of  the  Precipitate.  Pierre  Joli- 
bois  and  Robert  Bossitet  (Compt.  rend.,  1922, 174,  1625 — 1628). — 
When  sodium  hydroxide  is  added  to  a  dilute  aqueous  solution  of 
uranyl  nitrate  precipitation  only  commences  when  an  equimolecular 
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amount  of  sodium  hydroxide  has  been  added.  From  this  stage 
up  to  the  addition  of  two  molecules  a  precipitate  is  obtained,  and 
if  this  is  filtered  off  and  the  filtrate  is  boiled,  a  further  precipitate 
is  deposited.  Either  precipitate  contains  1*5%  or  more  of  sodium 
hydroxide  which  is  not  removed  by  washing.  If  more  than  two 
molecules  of  alkali  are  added  precipitation  is  complete  and  the 
precipitate  contains  still  higher  percentages  of  alkali.  Radio¬ 
activity  measurements  on  the  different  precipitates  show  that 
the  intensity  of  radiation  is  proportional  to  the  amount  of  radium 
present.  The  first  precipitate  which  is  formed  contains  a  very 
important  proportion  of  the  uranium-X,  the  oxide  of  which  is 
apparently  less  basic  than  that  of  uranium.  W.  G. 

Solubility  in  the  Solid  State  of  Bismuth  and  Cadmium 
in  Lead.  Clara  Di  Capua  ( Atti  R.  Accad.  Lined ,  1922,  [v], 
31,  i,  162 — 164). — By  means  of  the  method  devised  by  Plato 
(A.,  1906,  ii,  521 ;  1907,  ii,  239),  the  author  has  investigated  the 
fusion  diagrams  of  the  systems  Pb-Bi  and  Pb-Cd.  The  results 
obtained  give  for  the  solid  solubility  of  lead  in  bismuth  the  value 
4%  and  for  that  of  bismuth  the  value  34%.  For  lead  in  cadmium 
or  cadmium  in  lead  the  solid  solubility  is  practically  zero ;  in  this 
system  the  specific  thermal  conductivity  varies  linearly  with  the 
composition.  T.  H.  P. 
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A  New  Occurrence  of  Ilsemannite.  Chas.  W.  CooK(Amer. 
J.  Sci 1922,  [v],  4,  50 — 52). — A  large  number  of  molybdenum  de¬ 
posits  were  examined,  but  ilsemannite  was  detected  only  at  Ouray 
in  Utah  (A.  1917,  ii,  491)  and  near  Gilson  in  California.  At  the 
latter  locality,  molybdenite  occurs  with  pyrites  in  aplite,  and  is  often 
completely  altered  to  yellow  molybdenite.  A  brown  tarnish 
suggests  a  first  stage  in  the  alteration  to  molybdenum  dioxide; 
and  a  later  stage  to  a  mixture  of  dioxide  and  trioxide  is  suggested 
by  the  presence  of  a  blue  material  which  is  insoluble  in  water. 
Ilsemannite,  the  blue  soluble  material,  is  perhaps  a  hydrated 
compound  of  dioxide  and  trioxide.  L.  J.  S. 

Chemical  and  Spectrochemical  Study  of  Spanish  Bis¬ 
muth  Minerals.  S.  Pina  de  Rabies  and  F.  Gila  Esteban 
(Anal.  Fis.  Quirn .,  1921, 19,  347 — 386;  cf.  Pina  de  Rubies,  A.,  1921, 
ii.  267). — A  description  with  chemical  analyses  and  spectrographical 
data  of  bismuth  minerals  occurring  in  Spain.  A  series  of  minerals 
is  described  having  a  chemical  composition  varying  between 
bismuthospherite,  (Bi0)2C03,  and  bismuthite,  BiOC03*Bi(OH)2. 
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Another  class  of  minerals  includes  oruetite,  Bi8TeS4,  and  anti- 
moniferous  bismuthine.  Oruetite  and  similar  minerals  are  probably 
eutectic  mixtures  of  bismuth,  tetradymite,  Bi2Te3,  and  bismuthine, 
Bi2S3.  The  carbonate  minerals  of  the  first  series  may  be  derived 
from  the  oruetite  minerals.  Native  bismuth,  scheelite,  and  molyb¬ 
denite  are  also  described.  G.  W.  B. 

Ardennite  from  Ceres,  in  the  Ala  Valley  (Piedmont). 

Ferruccio  Zambontni  (Atti  R .  Accad.  Lined ,  1922,  [v],  31,  i, 
147 — 151). — This  mineral  occurs,  intimately  associated  with  pied- 
montite  and  mixed  with  various  other  species,  in  aggregates  of 
colophony-brown,  vitreous  fibres  or  rods,  often  twisted  or  bent. 
The  crystals  exhibit  marked  pleochroism  and  the  other  optical 
characters  observed  with  the  ardennite  found  in  the  Belgian 
Ardennes,  and  have  the  following  percentage  composition  : 

Si02.  As205.  P205.  V206.  A1203.  Fe203.  CuO.  CaO.  SrO.  BaO, 

29-53  10-30  0-12  0-25  22-40  3-11  0-75  5-61  trace  trace 

MnO.  NiO.  MgO.  Na20.  K20.  H20— .  !H20+.  Total. 

18-76  0-04  4-03  0-07  0-12  0-12  5-42  100-63 

These  results  correspond  well  with  the  formula 

10Si02,(As,V,P)205,5(Al,Fe)203,10(Mn,Mg,Ca,Cu)0,6H20. 

The  mineral  is  almost  pure  arsenioardennite,  the  proportion  of 
vanadioardennite  being  very  small. }  T.  H.  P. 

The  Melting  of  Potash  Felspar.  G.  W.  Morey  and 
N.  L.  Bowen  ( Amer .  J.  Sci,  1922,  4,  1 — 21). — A  pure  synthetic 
orthoclase  was  prepared  by  crystallising  glass  of  the  composition 
KAlSigOg  in  a  bomb  containing  water  vapour,  and  this  material 
was  used  for  determining  the  melting  point  of  the  pure  substance. 
The  temperature  usually  given  for  the  melting  point,  determined 
on  natural  crystals,  is  1200°.  It  was  found  that  orthoclase  has 
no  true  melting  point.  When  kept  for  a  week  at  1200°,  it  forms 
a  glass  which,  under  the  microscope,  is  seen  to  have  a  cross-lined 
structure.  At  higher  temperatures,  the  structure  becomes  more 
distinct  and  develops  into  typical  leucite  crystals.  The  temper¬ 
ature  range  of  incongruent  melting,  in  which  leucite  crystals  are 
in  equilibrium  with  liquid,  is  1170 — 1530°.  Three  natural  potash 
felspars  showed  the  same  behaviour,  namely,  mi crocline  from 
N.  Carolina,  sanidine  from  Laacher  See,  and  adularia  from  St. 
Gotthard,  but  in  these  the  upper  limit  was  lowered  somewhat  by 
the  foreign  matter  present.  It  follows  that  orthoclase  must  be  con¬ 
sidered  as  a  binary  compound  in  the  leucite-silica  (KAlSi206~Si02) 
system .  The  general  form  of  the  diagram  of  this  system  is  shown, 
but  only  a  few  points  on  it  have  yet  been  ^accurately  deter¬ 
mined.  The  incongruent  melting  of  orthoclase  is  of  particular 
importance  for  the  theory  of  rock  formation.  It  shows  that 
leucite  can  form  from  a  liquid  containing  an  adequate  amount  of 
silica!  or  even  excess,  for  orthoclase  formatioi*  and  that  a  mass 
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may  have  leucite  as  early  crystals  (phenocrysts)  together  with 
free  silica  as  late  crystals  (ground-mass).  The  regular  behaviour 
of  leucite  in  breaking  up  into  orthoclase  and  nephelite  suggests 
that  the  early  separation  of  ieucite  may  afford  a  key  to  the  origin 
of  many  nephelitic  rocks  as  well  as  of  leucite  rocks.  E.  H.  R. 

Tridymite  from  the  Euganean  Hills,  Italy.  Edoardo 
Billows  {Mem.  Accad.  Lincei ,  1922,  [v],  13,  506 — 524). — A 
detailed  crystallographic  description  of  tridymite  from  the  trachyte 
of  Zovon  in  the  Euganean  Hills  near  Padua.  The  crystals  are 
cloudy  and  now  consist  of  an  aggregate  of  quartz.  L.  J.  S. 
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Behaviour  of  Platinum  on  Strong  Ignition.  D.  Balareff 
(Chem.  Ztg .,  1922,  46,  573). — On  heating  either  new  or  carefully 
cleaned  old  platinum  crucibles  in  a  blast  flame  or  over  a  powerful 
Teclu  burner,  a  fairly  constant  loss  in  weight  of  0*6  mg.  per  hour 
was  noticed,  whilst  the  side  of  the  crucible  nearest  the  blast  was 
considerably  brighter  than  that  more  remote.  No  experiments 
were  made,  however,  to  find  an  explanation  of  the  loss. 

A.  R  P. 

Heavy  Liquids  for  the  Separation  of  Minerals.  Enrico 
Clerici  (Atti  R.  Accad.  Lincei,  1922,  [v],  31,  i,  116 — 118;  cf.  A., 
1911,  ii,  257). — The  following  three  liquids,  useful  for  the  mechanical 
separation  of  minerals  of  different  densities,  are  colourless  and 
may  be  diluted  and  recovered  :  Aqueous  barium  bromomercurate 
solution  d 11  3*11,  dis  3*14.  Saturated  aqueous  thallium  formate 
solution,  d10  3*31,  d 20  3*40,  d 60  4*10.  Aqueous  solution  of  thallium 
formate  and  thallium  malonate  in  equal  proportions,  d 10  4*00, 
d 50  4*70,  daboutl0°  above  5.  Thallium  formate,  melting  at  95°  to  a 
highly  mobile  liquid,  may  also  be  used,  and  a  mixture  of  thallium 
formate  and  malonate  in  equal  amounts  melts  below  95°  and 
has  d  above  5.  Fused  thallium  formate  has  d  below  5,  but  it 
dissolves  powdered  thallium  carbonate,  giving  a  liquid  with  d 
above  5.  T.  H.  P. 

A  New  Physico-chemical  Method  of  Volumetric  Analysis 
applied  to  some  Problems  of  Inorganic  Chemistry.  Paul 
Dutoit  and  Ed.  Grobet  (J.  Chim,  physique,  1922, 19,  324—327).— 
A  method  is  described  by  which  solutions  of  acids  may  be  titrated 
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with  bases  using  a  thermometer  graduated  in  1/100°  as  indicator. 
The  solution  to  be  titrated  is  placed  in  a  small  Dewar  vessel,  which 
stands  in  a  somewhat  larger  Dewar  vessel,  a  mechanical  stirrer 
is  placed  in  the  solution,  and  the  alkali  is  added  at  regular  intervals 
in  amounts  wThich  cause  the  temperature  to  increase  by  not  more 
than  0*02°.  The  burette  is  surrounded  by  asbestos  paper  and  the 
stopcock  is  operated  by  a  long  pair  of  pincers.  The  number  of 
c.c.  of  alkali  added  are  plotted  as  abscissae  and  the  temperature  after 
each  addition  as  ordinate,  and  the  points  joined.  It  is  found  that 
the  end-point  is  marked  by  a  decided  change  of  direction  in  the 
curve.  Not  only  is  this  point  fixed  by  the  curve,  but  all  other 
points  at  which  a  change  in  the  nature  of  the  reaction  occurs  are 
fixed.  Thus  with  sulphuric  acid  the  points  corresponding  with  the 
completion  of  the  formation  of  the  hydrogen  sulphate  and  the 
normal  sulphate  are  both  accurately  shown.  In  the  titration  of 
phosphoric  acid  with  sodium  hydroxide  the  points  where  the 
formation  of  NaH2P04,  Na2HP04,  and  Na3P04,  respectively,  is 
complete  are  well  marked.  In  the  titration  of  normal  sodium 
phosphate  vrith  nitric  acid,  the  points  where  the  formation  of 
Na2HP04,  NaH2P04,  and  H3P04  is  complete  are  clearly  marked. 
The  titration  of  the  nitrates  of  zinc,  lead,  and  magnesium  by  this 
method  indicates  the  completion  of  the  formation  of  definite  basic 
salts,  and  in  the  case  of  the  two  first-named  metals,  of  zincates 
and  plumbites,  respectively.  Titration  of  salts  of  cobalt,  copper, 
and  nickel  with  ammonia  in  the  same  way  indicates  the  formation 
of  the  various  ammonia  complexes.  This  method  yields  identical 
results  with  those  obtained  by  electrometric  and  electrocon¬ 
ductivity  titrations  and  in  addition  it  also  indicates  the  formation 
of  derivatives  wdiich  these  methods  do  not.  J.  F.  S. 


Simple  Method  of  Electrometric  Titration  in  Acidimetry 
and  Alkalimetry.  Paul  Francis  Sharp  and  F.  H.  MacDougall 
(J.  Amer.  Ghem .  Soc .,  1922,  44,  1193 — 1196). — The  object  of  the 
work  described  is  the  preparation  of  a  number  of  constant  and 
reproducible  electrodes  which  are  electrometrically  equivalent  to 
hydrogen  electrodes  dipping  in  solutions  of  various  known  hydrogen- 
ion  concentrations.  Such  electrodes  are  extremely  useful  in  cases 
where  it  is  necessary  to  titrate  a  solution  of  an  acid  to  an  end-point 
which  shall  have  a  definite  hydrogen-ion  concentration.  In  such 
a  case,  the  half  cell  containing  a  hydrogen  electrode  and  the  solution 
being  titrated  is  connected  with  the  electrode  which  has  the  same 
potential  difference  as  the  hydrogen  electrode  will  have  when  the 
titration  is  completed.  A  solution  of  alkali  is  then  run  into  the 
acid  until  a  galvanometer  indicates  that  the  total  cell,  comparison 
electrode | sat.  KC1 1 titration  liquid |H2Pt,  has  a  zero  E.M.F.  The 
following  are  the  comparison  electrodes  together  with  the  potential 
against  a  normal  calomel  electrode  and  the  equivalent  hydrogen- 
ion  concentration  : 
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HgPb — 
(12 — 12-5%) 


HgCd — 
(12 — 12-5%) 


0*52  c.c.  KI  in  100  c.c.  solution  |} ;  E.M.F.  0*5195  =  10  4xV-H 
2*90  c.c.  KI  „  100  „  Ij  „  0*5609  =  1(KW-H 

6*14  c.c.  KI  „  100  „  ||  „  0*5786  = 

67-50  c.c.  KI,  in  100  „  ||  „  0*6378  =  10-W-H 

100  c.c.  CdSO4  +  0-2  c.c.KI  ||  „  0*6967  =  10  W-H  j 

10  c.c.CdS04  +  10  c.c.KI  in  100  c.c.  sol.  ||  E.M.F.  0*7560  =  10  SiV-H 
100  c.c.  CdS04  +  26*40  c.c.  KI  ||  E.M.F.  0*8151  =  10W-H 
2c. c.  CdS04  +  48*7c.c.  Klin  lOOc.c.  sol .\\E.M.F.  0*8743  =  10  ^W-H 


The  number  of  c.c.  of  potassium  iodide  and  cadmium  sulphate  refer, 
respectively,  to  2‘OA-  and  0'5A-solutions,  respectively  (cf.  Pinkhof 
A.,  1920,  ii,  121).  J.  F.  S. 


The  Use  of  Potassium  Ferrocyanide  in  Potentiometric 
Titrations.  II.  The  Potentiometric  Titration  of  Zinc. 

I.  M.  Kolthoff  ( Rec .  trav.  chim .,  1922,  41,  425 — 437). — The 
possibility  of  this  titration  has  been  established  for  some  time 
(Koninck  and  Prost,  A.,  1896,  ii,  675),  but  no  worker  has  yet  stated 
the  degree  of  accuracy  with  which  determinations  may  be  made 
(cf.  Bichowsky,  A.,  1917,  ii,  219).  The  author  recommends  the 
use  of  a  solution  of  potassium  ferrocyanide,  the  concentration  of 
which  is  1/40  mol.,  to  this  is  added  1  gram  per  litre  of  potassium 
ferricyanide.  The  standardisation  of  the  zinc  solution  for  the 
control  experiments,  which  is  described  in  detail,  is  a  matter  of 
difficulty  ;  in  previous  work  sufficient  attention  does  not  seem  to 
have  been  directed  to  accuracy  in  this  respect.  The  titration  is 
best  carried  out  at  70°,  as  at  this  temperature  the  reaction  is 
quicker  and  the  change  in  potential  which  denotes  the  end-point 
is  greater.  As  the  results  obtained  in  neutral  solution  are  too  low, 
1 — 2  c.c.  of  4A-sulphuric  acid  should  be  added.  Excess,  however, 
should  be  avoided,  otherwise  the  precipitate  of  potassium  zinc 
ferrocyanide  is  partly  dissolved  and  the  change  in  potential  at  the 
end-point  diminished.  In  such  a  solution  0*2  mg.  of  zinc  may  be 
determined  within  1%.  In  presence  of  potassium  sulphate  at  70% 
and  of  ammonium  sulphate  at  ordinary  temperatures,  results  are 
obtained  which  are  0*5%  too  high ;  the  latter  salt  at  70°  has  the 
reverse  effect,  which  is  also  given  by  ammonium  chloride.  The 
titration  may  be  carried  out  speedily  and  accurately  in  the  inverse 
direction.  H.  J.  E. 


Estimation  of  Chlorine  in  Organic  Compounds.  J.  Klimont 
(> Ghent .  Ztg .,  1922,  46,  521 — 522). — Attempts  were  made  to  esti¬ 
mate  chlorine  in  organic  compounds  by  boiling  the  latter  with 
alcoholic  potassium  hydroxide  solution  under  a  reflux  apparatus 
and  titrating  the  excess  of  alkali  subsequently  with  standard  acid. 
Acetylene  dichloride,  monochlorohydrin,  monochloroacetone,  di- 
chloroacetone,  a-chloronaphthalene,  dichloronaphthalene,  bornyl 
chloride,  and  pinene  hydrochloride  yielded  either  low  or  untrust¬ 
worthy  results ;  trichloroethane,  acetylene  tetrachloride,  and  a-di- 
bromohydrin  yielded  high  results,  whilst  monochloroacetic  acid 
gave^a  correct  result.  W.  P.  S. 
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Estimation  of  Free  Chlorine  and  Hypochlorous  Acid 
in  Concentrated  Salt  Solutions.  M.  C.  Taylor  and  C.  A. 
Gammal  (J.  Ind.  Eng.  Chem.,  19 22,  14,  632 — 635). — The  estima¬ 
tion  of  free  chlorine  and  hypochlorous  acid  in  concentrated  salt 
solutions,  which  may  contain  either  sodium  hypochlorite  or  hydro¬ 
chloric  acid,  is  usually  carried  out  by  estimations  of  total  “  avail¬ 
able  ”  chlorine,  and  of  free  chlorine  by  an  aeration  process.  The 
latter,  however,  is  inaccurate  owing  to  decomposition  of  hypo¬ 
chlorous  acid  or  of  hypochlorite  during  aeration.  It  is  now  shown 
that  the  rate  of  the  removal  of  the  free  chlorine  is  a  linear  function 
of  the  amount  present  at  any  moment,  whilst  when  all  free  chlorine 
has  been  removed  the  rate  of  removal  varies  as  the  square  of  the 
amount  of  hypochlorous  acid  present.  The  curves  obtained  by 
plotting  the  rate  of  removal  of  chlorine  against  the  total  amount 
removed  as  measured  by  absorption  in  potassium  iodide  solution 
and  titration  with  thiosulphate  will  therefore  be  two  distinct  lines 
having  a  point  of  intersection,  the  abscissa  of  which  is  the  free 
chlorine  initially  present  as  such.  To  obtain  the  amount  of 
chlorine  initially  present  as  hypochlorous  acid  and  hydrochloric 
acid,  the  increase  in  acidity  after  aeration  is  determined  by  means 
of  potassium  iodide-iodate  solution  in  terijis  of  thiosulphate  solu¬ 
tion,  and  this  is  equal  to  the  actual  loss  of  chlorine  during  aeration 
due  to  such  reactions  as  HOCl-^HCl+O.  G.  F.  M. 

Estimation  of  the  Chlorometric  Degree  of  Bleaching 
Chlorides.  J.  Royer  (Ann.  Falsif.,  1922,  15,  146 — 148). — • 
For  the  estimation  of  available  chlorine  in  bleaching  solutions  the 
method  of  Poncius  is  recommended  as  being  rapid  and  exact.  It 
consists  in  titrating  the  solution  with  standard  potassium  iodide 
in  the  presence  of  sodium  hydrogen  carbonate.  The  first  reaction 
consists  in  the  oxidation  of  the  iodide  to  iodate,  but  as  soon  as 
the  free  chlorine  has  been  used  up  the  next  drop  of  iodide  solution 
reacts  with  the  iodate  with  the  liberation  of  free  iodine,  which  is 
indicated  by  starch  paste.  W.  G. 

Electrometric  Titrations  with  Silver  Nitrate.  Estima¬ 
tion  of  Chlorides,  Bromides  and  Iodides,  and  of  Iodides 
in  the  Presence  of  Chlorides  and  Bromides.  I.  M.  Kolthofe 
(Z.  anal.  Chem.,  1922,  61,  229 — 240). — In  most  cases  the  solubility 
of  the  silver  compound  indicates  whether  the  end-point  of  a 
titration  with  silver  nitrate  solution  may  be  ascertained  electro- 
metrically.  The  method  is  trustworthy  for  chlorides,  iodides,  and 
bromides,  even  in  very  low  concentration,  and  iodides  may  be 
titrated  in  ammoniacal  solution  in  the  presence  of  chlorides  and 
bromides.  Certain  complex  salts,  such  as  ferrocyanides,  pyro¬ 
phosphates,  etc.,  cannot  be  estimated  by  the  method,  although 
with  ferricyanides  and  thiocyanates  the  results  obtained  are 
accurate.  The  method  may  also  be  used  for  the  estimation  of 
cyanides,  chromates,  oxalates,  tartrates,  succinates,  and  salic¬ 
ylates.  W.  P.  S. 
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Estimation  of  Minute  Amounts  of  Gaseous  Oxygen  and 
its  Application  to  Respiratory  Air.  Howard  M.  Sheaff 
(J .  Biol .  Ghem.,  1922,  52,  35 — 50). — The  method  is  intended 
mainly  for  use  in  following  the  oxygen  consumption  of  plant  and 
animal  tissue  under  different  conditions.  By  means  of  the  appar¬ 
atus,  which  is  described  and  illustrated  in  the  original,  it  is  stated 
that  oxygen  can  be  estimated  in  amounts  as  small  as  1  X  10~7  gram. 
The  method  depends  on  the  conversion  of  the  oxygen,  in  the 
presence  of  nitric  oxide  and  sodium  hydroxide,  into  sodium  nitrite, 
and  the  estimation  of  the  latter  colorimetrically  by  means  of 
sulphanilic  acid  and  a-naphthylamine.  E.  S. 

The  Oxygen-absorption  and  Concentration  of  Fyro- 
gallol  Solutions  used  in  Gas  Analysis.  Fritz  Hoffmann 
(Z.  angew.  Ghent .,  1922,  35,  325 — 328). — The  absorptive  powers  of 
solutions  of  pyrogallol  and  potassium  hydroxide  of  all  proportions 
are  tabulated  in  a  Gibbs  triangular  diagram  for  the  ternary  system 
pyrogallol,  potassium  hydroxide,  and  water.  A  line  of  maximum 
absorptions  was  found  to  correspond  with  mixtures  containing 
pyrogallol  and  potassium  hydroxide  in  the  proportions  3  to  2.  The 
field  to  one  side  of  the  line,  corresponding  with  a  smaller  proportion 
of  the  latter,  falls  sharply  in  power  of  absorption.  The  optimum 
proportion  is  given  as  pyrogallol  20  parts,  potassium  hydroxide 
20  parts,  and  water  60  parts.  H.  M. 

Rapid  Estimation  of  Sulphur.  I.  Luigi  Losana  ( Giorn . 
Ghim .  Ind.  Appl. ,  1922,  4,  204 — 206). — The  method  here  described 
depends  on  the  fact  that,  if  a  compound  containing  sulphur  is  heated 
with  powdered  iron  in  absence  of  air,  the  sulphur  in  the  residual 
mass  is  liberated  completely  as  hydrogen  sulphide  on  subsequent 
treatment  with  hydrochloric  acid.  This  gas  is  absorbed  by  zinc 
acetate  solution  and  the  sulphide  thus  formed  estimated  by  titration 
with  iodine  solution.  Tests  made  on  flowers  of  sulphur  and  on 
copper,  lead,  barium,  and  cobalt  sulphates  gave  excellent  results. 
The  method  is  applicable  also  to  the  estimation  of  sulphur  in  organic 
compounds,  but  the  latter  must  previously  be  heated  with  copper 
oxide  or  lead  chromate  in  a  porcelain  crucible,  or,  if  the  organic 
compound  is  volatile,  in  a  narrow  hard  glass  tube,  in  which  it  is 
covered  with  a  deep  layer  of  the  oxidising  material  [cf.  J.  Soc. 
Ghent .  Ind.,  1922,  614a].  T.  H.  P. 

The  Kleemann  Modification  of  the  Kjeldhal  Process. 

Frantisek  Skutil  (Cftera.  Listy,  1922,  16,  173 — 177). — The  various 
methods  of  estimating  the  nitrogen  of  foodstuffs  and  manures, 
using  modifications  of  the  Kjeldhal  process,  are  reviewed,  and  the 
advantages  of  the  Kleemann  modification  ( Z .  angew.  Ghent.,  1921, 
34,  625)  pointed  out.  Results  obtained  by  a  modification  of  this 
method  are  found  to  be  in  satisfactory  agreement  with  those  ob¬ 
tained  by  the  standard  analytical  method  used  in  Czechoslovakia. 
This  method  differs  from  that  of  Kleemann  in  that,  after  the  addition 
of  ,  mercury,  30%  of  hydrogen  peroxide  is  added,  and  then  the 
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concentrated  sulphuric  acid,  slowly,  and  with  cooling.  After  some 
time,  the  contents  of  the  flask  are  heated  until  a  deep  coloration 
appears.  Finally,  anhydrous  potassium  sulphate  is  added,  and  the 
process  completed.  R.  T. 

The  Estimation  of  the  Total  Non-protein  Nitrogen  of 
Serum.  Comparative  Study  of  Trichloroacetic  and  Meta- 
phosphoric  Acids  as  Protein  Precipitants.  Paul  Cristol 
{Bull.  Soc.  Chim.  Biol.,  1922,  4,  267 — 271). — Higher  values  are 
obtained  for  total  non-protein  nitrogen  when  proteins  are  precipi¬ 
tated  by  means  of  metaphosphoric  acid  than  when  trichloroacetic 
acid  is  used  for  this  purpose.  This  is  due  to  the  partial  hydrolysis 
of  the  proteins  by  the  former  reagent.  E.  •  S. 

The  Estimation  of  Non-protein  Nitrogen  in  Blood. 

Eric  Ponder.  (Biochem.  J .,  1922, 16,  368 — 369). — Blood  (0*2  c.c.) 
is  added  to  water  (1  c.c.)  and  the  pipette  used  is  washed  out  twice, 
each  time  with  a  further  0*2  c.c.  of  water.  The  protein  is  precipi¬ 
tated  with  0*2  c.c.  of  a  10%  solution  of  sodium  tungstate  and  0*2  c.c. 
of  2 /3A- sulphuric  acid  as  in  Folin’s  method  for  the  preparation 
of  blood  filtrates.  0*5  C.c.  of  this  filtrate  is  boiled  very  gently  with 
0*2  c.c.  of  a  digestion  mixture  diluted  1  in  4.  The  digestion  mixture 
consists  of  50  c.c.  of  a  5%  copper  sulphate  solution,  100  c.c.  of  85% 
phosphoric  acid,  and  300  c.c.  of  pure  sulphuric  acid.  After  boiling 
for  two  minutes,  water  is  added  to  make  the  volume  3*5  c.c.,  and 
the  solution  is  directly  nesslerised  and  compared  with  a  standard 
solution  of  ammonium  sulphate.  W.  0.  K. 

Detection  and  Estimation  of  Nitrate  Nitrogen  in  Urine 
and  Serum.  0.  Nolte  ( Z .  anal.  Chem.,  1922,  61,  278 — 282). 
— The  presence  of  nitrates  may  be  detected  by  means  of  the  diphenyl- 
amine  reaction  or  by  the  less  sensitive  ferrous  sulphate  reaction  ; 
the  diphenylamine  reaction,  however,  is  obtained  with  oxidising 
substances  other  than  nitrates.  For  the  estimation  of  nitrates  in 
urine,  the  Schlosing-Grandeau  gasometric  method  appears  to  be 
the  most  trustworthy,  but  the  nitric  oxide  content  of  the  volume  of 
gas  obtained  must  be  estimated  subsequently.  W.  P.  S. 

Analytical  Determination  of  Oxides  of  Nitrogen  in  Gas 
Mixtures.  Charles  L.  Burdick  ( J .  Ind.  Eng.  Chem.,  1922,  14, 
308 — 310). — Mixtures  of  nitrogen  peroxide  and  nitric  oxide  are 
absorbed  in  dilute  alkali  in  accordance  with  the  equations  3N02  + 
2Na0H=2NaN03+N0+H20  and  N0+N02+2Na0H=2NaN02+ 
H20.  If  previous  to  absorption  there  is  a  development  of  mist 
in  consequence  of  cooling,  the  nitrogen  peroxide  present  in  the 
hot  gas  will  be  partly  converted  into  nitric  acid  and  nitric  oxide. 
An  absorption  apparatus  must  therefore  provide  for  the  measure¬ 
ment  of  nitric  oxide  passing  through  the  alkali  unabsorbed.  The 
absorption  bulb  in  the  apparatus  described  is  a  tube  containing 
a  number  of  glass  bells  with  side  perforations  placed  vertically 
above  one  another  and  with  the  inlet  tube  passing  down  through 
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their  central  axes.  This  is  filled  with  a  known  volume  of  xV/10 
alkali  hydroxide  free  from  carbonate  diluted  as  required.  The 
gas  passes  through  this  into  an  aspirator,  in  wThich  it  is  treated 
with  hydrogen  peroxide,  absorbed  in  excess  of  alkali  hydroxide, 
and  estimated  as  usual.  The  solution  in  the  absorption  bulb  is 
titrated  with  JV/lO-sulphuric  acid,  using  a  few  drops  of  a  solution 
of  methyl-red  in  A/100-alkali  hydroxide  as  indicator.  To  the 
neutralised  solution  a  known  excess  of  permanganate  with  5  c.c. 
of  sulphuric  acid  are  added,  the  solution  is  left  for  a  fewT  minutes, 
a  slight  excess  of  ferrous  sulphate  added,  and  the  excess  titrated 
back.  If  there  is  no  acid  mist  present  and  if  A  c.c.  of  alkali  and 
P  c.c.  of  permanganate  are  neutralised  in  the  absorber,  it  will  be 
seen  that  of  this  (3A  -f-P)  /2  c.c  of  alkali  hydroxide  have  been  neutral¬ 
ised  by  nitrogen  peroxide  and  the  total  alkali  hydroxide— (3.4  +P)/2 
c.c.  by  nitric  oxide. 

If  nitric  acid  mist  is  present,  it  is  absorbed  as  nitrate  in  the 
bulb  and  is  measured  by  the  excess  of  alkali  hydroxide  neutralised 
over  the  nitrite  formed,  whilst  the  nitrite  formed  contains  twice  the 
quantity  of  nitrogen  present  as  nitrogen  peroxide.  If  more  than 
5%  of  excess  oxygen  is  present  in  the  gas  mixture,  a  correction 
for  oxidation  during  the  passage  of  the  gas  through  the  sampling 
tube  should  be  applied.  C.  I. 

A  Possible  Source  of  Error  in  the  Bell-Doisy  Method 
for  the  Estimation  of  Phosphates  in  Blood  Plasma.  W. 

Denis  and  L.  von  Meysenrug  (J.  Biol .  Chem .,  1922,  52,  1—3). — 
The  method  of  Bell  and  Doisy  (A.,  1920,  ii,  769)  for  the  estimation 
of  phosphates  in  blood  gives  accurate  results  when  applied  to 
serum,  but  low  values  are  obtained  when  plasma  is  used.  Serum 
should  therefore  be  used  for  this  estimation  ;  if,  however,  plasma 
is  used,  the  accuracy  may  be  increased  by  restricting  the  amount 
of  anti-coagulant  and  increasing  the  quantities  of  molybdic  acid 
and  quinol.  E.  S. 

Microchemical  Investigation  of  Arsenic.  Arnaldo 
Piutti  and  Enrico  Boggio-Lera  [Mem.  Accad.  Lined ,  1922, 
[v],  13,  475 — 479). — In  the  detection  of  arsenic  in  very  small 
proportions,  good  results  are  obtained  by  using  a  reagent  composed 
of  1  c.c.  of  3%  ammonium  molybdate  solution,  10  c.c.  of  3*4% 
ammonium  nitrate  solution,  and  39  c.c.  of  40%  nitric  acid  solution. 
With  liquids  containing  0-02 — 0*004  mg.  of  arsenic  per  c.c.,  this 
reagent  is  used  directly,  but  for  lower  concentrations  of  arsenic, 
the  reagent  is  diluted  five  times  with  40%  nitric  acid.  A  drop  of 
the  arsenic  solution  yields  characteristic  micioscopic  crystals  when 
evaporated  with  a  drop  of  the  reagent.  As  little  as  0*00005  mg.  of 
arsenic  is  detectable  in  this  way.  T.  H.  P. 

Estimation,  of  Arsenic  Acid.  L.  Rosenthaler  (Z.  anal. 
Chem.,  1922,  61,  222 — 229).  —  Diffused  light  does  not  interfere 
in  the  iodometric  estimation  of  arsenic  acid,  but  atmospheric  oxygen 
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reacts  with  the  hydriodic  acid  formed,  yielding  further  quantities 
of  free  iodine.  This  may  he  prevented  by  adding  5  grams  of  sodium 
hydrogen  carbonate  before  the  potassium  iodide  is  introduced.  The 
titration  solution  should  contain  at  least  16%  of  hydrochloric  acid  or 
33*3%  of  sulphuric  acid.  When  sulphuric  acid  is  used,  the  follow¬ 
ing  procedure  should  be  adopted.  The  iodate  solution  is  treated 
with  concentrated  sulphuric  acid  in  quantity  sufficient  to  make 
the  concentration  of  the  latter  33*3%,  the  mixture  is  cooled,  and 
5  grams  of  sodium  hydrogen  carbonate  are  added  in  small  quanti¬ 
ties  at  a  time  ;  concentrated  potassium  iodide  solution  is  now  added, 
and  the  iodine  is  titrated  with  N jlO- thiosulphate  solution.  A 
precipitate  which  forms  on  the  addition  of  the  iodide  consists 
chiefly  of  arsenic  tri-iodide,  and  should  be  dissolved  by  adding 
a  small  quantitv  of  water  before  the  titration  is  commenced. 

W.  P.  S. 

Iodometric  Estimation  of  Arsenic^and  Antimony  Sul¬ 
phides.  Ferdinand  Nikolai  ( Z .  anal. .  CTiem .,  1922,  61, 
257 — 272). — Arsenites  and  the  corresponding  antimony  salts  may 
be  estimated  volumetrieally  by  adding  their  solutions  to  an  excess 
of  standard  iodine  solution  containing  dilute  acetic  acid  and  sodium 
acetate  and  then  titrating  the  excess  of  iodine  with  thiosulphate 
solution.  Arsenic  trisulphide,  or  antimony  trisulphide,  may  be 
titrated  by  dissolving  it  in  sodium  hydroxide  solution  and  adding 
this  solution  to  iodine  solution  containing  acetic  acid  and  sodium 
acetate,  with  subsequent  titration  of  the  excess  of  iodine.  The 
alkaline  solution  of  the  sulphide  is  oxidised  readily  by  atmospheric 
oxygen,  but  this  may  be  prevented,  or  the  rate  of  oxidation  retarded 
to  a  considerable  extent,  by  the  addition  of  a  small  quantity  of 
gelatin.  W.  P.  S. 

Tests  of  an  Iodine  Pentoxide  Indicator  for  Carbon 
Monoxide.  S.  H.  Katz  and  J.  J.  Bloomfield  (J.  Ind.  Eng.  Ghem., 
1922,  14,  304 — 306). — The  “  Hoolamite  55  carbon  monoxide  indi¬ 
cator  consists  of  a  glass  tube  containing  granulated  pumice  impreg¬ 
nated  with  1  part  of  iodine  pentoxide  to  5  parts  of  fuming  sulphuric 
acid  (60%  S03).  The  gas  is  drawn  through  cotton- wool  filters  and 
a  tube  of  activated  charcoal  into  a  rubber  hand  bulb  and  discharged 
through  the  tube  containing  the  pumice.  The  colour  produced 
on  the  latter  is  matched  with  a  series  of  permanent  colours  in  a 
sealed  glass  tube.  A  series  of  tests  with  a  large  number  of  observers 
showed  that  by  this  instrument  a  minimum  concentration  of  0*07% 
of  carbon  monoxide  can  be  detected,  and  that  a  rough  quantitative 
estimation  of  higher  concentrations  can  be  made.  In  the  absence 
of  the  activated  charcoal  most  hydrocarbons,  hydrogen  sulphide, 
and  hydrogen  chloride  interfere ;  methane,  chlorine,  carbon 
dioxide,  sulphur  dioxide,  and  some  other  gases  do  not.  The 
“  Hoolamite  55  tube  may  be  used  for  six  to  eight  estimations,  after 
which  it  deteriorates.  C.  I. 
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The  Direct  Estimation  of  Small  Quantities  of  Radium 
by  the  Penetrating  Rays.  B.  Szilard  (Compt.  rend.,  1922,174, 
1695—1698). — The  electrometer  previously  described  (ibid.,  1922, 
174,  1618)  has  been  modified  so  as  to  provide  a  transportable  instru¬ 
ment  working  without  either  a  high  tension  battery  or  a  projection 
mirror.  By  means  of  it  rapid  measurements  can  be  made  of  the 
penetrating  rays.  The  sensitiveness  of  the  instrument  corresponds 
with  10 -4  U.E.S.  W.  G. 

Ash-alkalinity  (of  Foodstuffs).  B.  Pfyl.  (Z.  Unters. 
Nahr.  Genussm.,  1922,  43,  313—339). — To  utilise  the  titration 
values  of  the  ash  of  foodstuffs  as  indications  of  their  composition, 
it  is  necessary  to  choose  the  values,  to  be  determined  in  such  a  way 
that  they  are  definite  and  as  independent  as  possible  of  chance 
circumstances,  and  to  employ  simple  and  unexceptionable  methods 
for  determining  them.  The  chemical  processes  taking  place  during 
the  incineration  of  foodstuffs  have  to  be  considered  more  closely 
than  has  been  done  in  the  past,  and  the  necessity  for  avoiding  loss 
of  mineral  acids  and  for  the  conversion  of  the  whole  of  the  phosphorus 
into  tribasic  phosphate  must  be  kept  in  view.  In  many  cases  this 
can  only  be  attained  by  the  addition  of  a  measured  quantity  of 
alkali  before  incineration.  The  most  useful  values  to  be  deter¬ 
mined  are  (a)  the  intrinsic  alkalinity,  (b)  the  methyl- orange  alka¬ 
linity,  and  (c)  the  total  phosphate  of  the  ash.  The  first  may  be 
defined  as  the  excess,  expressed  in  milli-equivalents,  of  the  kations 
Na‘,  K*,  Ca",  Mg**,  which  remains  after  combination  wdth  the 
anions  PQ/",  SO/',  OT  for  O",  and  the  weakly  acid  anions  C03", 
Si03",  BO/,  Mn03",  MnO/',  A102".  If  such  excess  does  not  exist, 
the  difference  is  expressed  as  “intrinsic  acidity.”  (b)  is  the  excess, 
expressed  in  milli-equivalents,  of  the  same  four  kations  which 
remains  after  combination  with  the  anions  H2PO/,  SO/7,  and  CT 
for  0",  and  the  above  enumerated  weakly  acid  anions.  The 
absence  of  such  excess  is  indicated  as  methyl-orange  acidity, 
(c)  The  total  phosphates  is  expressed  in  milli-equivalents  of  PO/". 
These  three  values  can  be  obtained  by  titration  against  methyl- 
orange,  followed  by  a  titration  against  phenolphthalein.  Full 
details  of  simple  methods  of  carrying  out  the  above  determinations 
are  given  ;  these  are  the  result  of  many  years  of  experience,  and 
are  founded  on  sound  scientific  principles.  Modifications  necessary 
in  special  cases  and  precautions  and  corrections  to  be  applied  where 
special  accuracy  is  needed  are  also  indicated.  The  above  three 
values  are  usually  calculated  to  100  grams  of  dry  food-stuff  or 
1  litre  of  liquid,  but  occasionally  to  1  gram  of  ash  or  1  gram  of  ash 
soluble  in  hydrochloric  acid.  In  cases  of  adulteration,  one  or  other 
of  these  values  is  affected.  Methods  proposed  by  others  for  the 
determination  and  presentation  of  ash-alkalinity  are  criticised. 

H.  C.  B. 

Atkinson’s  Process  for  the  Estimation  of  Potassium  in 
the  Presence  of  Sodium,  Magnesium,  Sulphates,  and 
Phosphates.  S.  J.  Watson  (Analyst,  1922,  47,  285 — 288). — The 
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process  is  considered  unsatisfactory  because  the  compensating 
errors  necessary  to  overcome  the  loss  due  to  the  solution  of  some 
potassium  perchlorate  do  not  occur  to  an  extent  sufficient  to  balance 
this  loss,  and  the  quantity  of  methyl  alcohol  and  perchloric  acid 
used  is  too  large  to  make  the  process  economical.  Keeping  the 
contents  of  the  beaker  at  the  boiling  point  for  an  hour,  whilst 
perhaps  necessary  to  ensure  complete  solution  of  undesirable 
substances,  must  also  favour  the  solution  of  potassium  perchlorate 
itself.  H.  C.  R. 

The  Estimation  of  Calcium  in  Blood.  Arthur  Robert 
Lino  and  John  Herbert  Bushill  ( Biochem .  J.,  1922,  16,  403 — 
406). — Two  to  5  c.c.  of  blood  are  incinerated  in  a  platinum  dish, 
treated  with  1*5  c.c.  of  concentrated  hydrochloric  acid,  and  washed 
into  a  special  centrifuge  tube.  After  adjusting  the  reaction,  the 
calcium  is  precipitated  with  oxalic  acid  and  ammonium  oxalate. 
The  calcium  oxalate  is  centrifuged  and  washed,  sulphuric  acid  is 
added,  and  the  oxalic  acid  titrated  with  permanganate. 

W.  0.  K. 

A  Colorimetric  Method  for  the  Estimation  of  Small 
Amounts  of  Magnesium.  F.  S.  Hammett  and  E.  T.  Adams 
(J,  Biol.  Chem .,  1922,  52,  211 — 215). — The  method  is  designed  for 
application  to  urine,  blood,  and  tissue  extracts  and  is  a  modifica¬ 
tion  of  Kramer  and  Tisdall’s  method  (A.,  1921,  ii,  595).  The  pre¬ 
cipitate  of  ammonium  magnesium  phosphate  obtained  in  the  latter 
method  is  dissolved  in  0*01JV-hydrochloric  acid  and  the  phosphorus 
estimated  colorimetrically  by  Bell  and  Doisy’s  method  (A.,  1920, 
ii,  769).  The  value  for  magnesium  is  then  calculated  from  this 
result.  E.  S. 

Volumetric  Estimation  of  Lead  Peroxide  in  Miniums. 
Practical  Modification  of  Diehl's  Method.  A.  Bonis 
{Ann.  Falsif.,  1922,  15,  157 — 159). — The  following  modified  pro¬ 
cedure  for  Diehl’s  method  of  estimating  lead  peroxide  in  samples 
of  minium  is  advocated.  Half  a  gram  of  the  sample  is  macerated 
with  2*5  c.c.  of  nitric  acid  ( d  1*080)  and  the  mixture  is  washed  into 
a  conical  flask  with  25  c.c.  of  a  saturated  solution  of  sodium  acetate. 
To  this  is  added  10  c.c.  of  a  12%  solution  of  potassium  iodide  in 
saturated  sodium  acetate,  and  the  whole  is  well  shaken,  and  the 
iodine  liberated  is  titrated  with  A/10-thiosulphate  solution.  If 
the  sample  of  minium  contains  iron  oxide,  instead  of  titrating  the 
free  iodine  an  excess  of  standard  thiosulphate  is  added  and  the 
whole  is  made  up  to  100  c.c.  with  the  saturated  sodium  acetate 
solution.  After  filtering,  an  aliquot  portion  of  the  filtrate  is  titrated 
back  with  A/10-iodine  solution.  W.  G. 

Rapid  Electro-analysis.  A.  Kling  and  A.  Lassieur  (Ann. 
Chim.  Analyt.,  1922,  4,  171 — 177). — For  the  rapid  electrolytic 
deposition  of  copper  or  zinc  a  silver  cathode  is  recommended, 
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together  with  an  anode  of  platinum  alloyed  with  iridium  or  rhodium. 
The  silver  cathode  is  readily  cleaned  without  loss  in  weight  by 
immersion  in  a  cold  solution  of  10  grams  of  trichloroacetic  acid  in 
50  c.c.  of  strong  ammonia  and  50  c.c.  of  water.  Copper  is  deposited 
from  a  sulphate  solution  acidified  with  nitric  acid  and  containing 
5  grams  of  sodium  metaphosphate  if  iron  is  present.  Zinc  is 
deposited  from  a  solution  containing  sodium  acetate  and  5  c.c. 
of  acetic  acid  per  100  c.c.,  together  with  10  c.c.  of  a  saturated 
solution  of  sodium  fluoride  if  iron  is  present;  large  quantities  of 
iron  should,  however,  be  separated.  Lead  may  be  deposited  on 
the  anode  as  peroxide  from  a  solution  containing  15  c.c.  of  nitric 
acid  per  100  c.c.,  or  as  metal  on  the  cathode  by  electrolysing  at 
70°  with  5  amperes  a  solution  containing  less  than  0*4  gram  of 
lead  and  3  c.c.  of  nitric  acid  ( d  1*3),  2*5  grams  of  crystallised  gallic 
acid,  and  5  c.c.  of  95%  alcohol  in  100  c.c.  total  bulk.  Antimony 
may  be  electrolysed  from  a  solution  containing  80  c.c.  of  sodium 
sulphide  solution  (d  1*14),  60  c.c.  of  water,  and  5  grams  of  potassium 
cyanide  by  a  current  of  5  amperes  at  60 — 70°,  or  from  a  boiling 
solution  containing  20  c.c.  of  hydrochloric  acid  and  4  grams  of 
hydroxylamine  hydrochloride  in  130  c.c.  of  water.  The  latter 
solution,  with  the  addition  of  10  grams  of  ammonium  oxalate,  may 
be  used  for  the  deposition  of  tin.  The  above  methods  are  adapted 
to  the  rapid  analysis  of  brasses,  bronzes,  and  white  metals  [cf. 
J.  Soc .  Chem,  Ind.,  1922,  551a].  A.  R.  P. 

Iodometric  Estimation  of  Copper  in  the  Presence  of  Iron. 

A.  Wober  ( Z .  angew .  Chem.,  1922,  35,  336 — 337). — Solutions  con¬ 
taining  copper  salts  in  the  presence  of  ferrous  iron  always  contain 
a  small  amount  of  cuprous  ions.  These  cannot  be  oxidised  by 
nitric  acid  or  hydrogen  peroxide  in  ammoniacal  solution,  as  the 
small  amount  of  nitrites  formed  interferes  with  the  subsequent 
titration.  The  solution  is  therefore  made  ammoniacal  and  treated 
with  a  current  of  air  at  70°,  whereby  all  the  copper  dissolves  as 
cupric  salt  and  the  iron  is  precipitated  as  ferric  hydroxide,  which 
is  collected,  re-dissolved  and  re-precipitated  to  recover  the  ad¬ 
sorbed  copper.  The  combined  filtrate  is  boiled  to  expel  ammonia, 
acidified,  treated  with  potassium  iodide,  and  titrated  as  usual 
[cf.  J.  Soc .  Chem .  Ind.,  1922,  545a].  A.  R.  P. 

Separation  of  Aluminium  from  Iron  by  means  of 
o-Phenetidine.  K.  Chalupny  and  K.  Breisch  ( Z .  angew. 
Chem.,  1922,  35,  233 — 234). — The  solution  containing  the  iron  and 
aluminium  salts  is  slightly  acidified  with  hydrochloric  acid  and 
treated  with  a  current  of  hydrogen  sulphide  for  ten  minutes; 
carbon  dioxide  is  then  passed  through  the  solution  until  all  excess 
of  hydrogen  sulphide  has  been  expelled.  These  operations  are 
carried  out  in  a  flask  closed  with  a  cork  and  provided  with  inlet 
and  outlet  tubes.  Ammonium  carbonate  is  then  added  until  a 
precipitate  forms,  the  latter  is  dissolved  by  the  addition  of  dilute 
hydrochloric  acid,  and  an  excess  of  5%  alcoholic  phenetidine 
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solution  is  added.  The  flask  is  closed,  the  contents  are  heated  at 
80°,  and  the  precipitate  is  then  collected,  washed  with  hot,  dilute 
ammonium  nitrate  solution,  ignited,  and  weighed  as  aluminum 
oxide.  If  copper  and  other  metals  are  present  with  the  iron  and 
aluminium,  the  copper  must  be  separated  electrolytically,  the 
iron  and  aluminium  then  precipitated  as  basic  acetates,  the  latter 
dissolved  in  dilute  hydrochloric  acid,  and  the  solution  used  for  the 
separation  of  the  iron  and  aluminium  as  described.  It  is  essential 
that  the  iron  should  be  present  in  the  ferrous  state;  ferric  salts 
yield  a  precipitate  with  phenetidine  solution.  W.  P.  S. 

Gravimetric  Analysis.  XXV.  Estimation  of  Man¬ 
ganese.  L.  W.  Winkler  (Z.  angew.  Chem .,  1922, 35, 234 — 235 ;  cf. 
A.,  1921,  ii,  656). — The  manganese  is  precipitated  as  manganese 
ammonium  phosphate,  the  method  being  that  described  pre¬ 
viously  (loc.  cit.)  for  the  estimation  of  cadmium.  Small  corrections 
are  applied  to  the  weight  of  precipitate  obtained;  for  instance, 
1  mg.  is  deducted  when  the  precipitate  weighs  0*2  to  0*3  gram. 
The  presence  of  potassium  chloride  does  not  interfere,  but  sodium 
chloride  must  not  be  present.  W.  P.  S. 

Oxidation  of  Manganese  to  Permanganate  in  Alkaline 
Solution.  J.  Heslinga  {Chem..  Weekblad,  1922,  19,  274). — 
Manganese  in  ores  and  alloys  is  readily  detected  by  heating  the 
solution  with  potassium  hydroxide  and  excess  of  copper  sulphate 
(which  acts  as  a  catalyst),  and  adding  a  few  drops  of  a  mixture  of 
bromine  water  and  potassium  hydroxide ;  the  violet  coloration  due 
to  permanganate  develops  at  once.  0*005  Mg.  of  manganese  may 
be  detected.  The  reaction  is  not  suitable  for  quantitative  estima¬ 
tion,  since  it  is  only  complete  where  very  small  quantities  of 
manganese  are  present ;  also  the  presence  of  iron  affects  the  colour, 
probably  by  formation  of  potassium  ferrate. 

The  catalytic  action  of  the  copper  oxide  is  probably  due  to  its 
tendency  to  form  easily  dissociated  oxygen  compounds,  and  its 
tendency  to  form  compounds  with  manganese  hydroxide.  More 
copper  than  manganese  must  be  present,  otherwise  the  catalyst 
remains  in  this  combination.  S.  I.  L. 

The  Adsorption  of  Iron  by  Precipitates  of  Manganese 
Dioxide.  Max  Geloso  (Compt.  rend.,  1922,  174,  1629 — 1631 ; 
cf.  Nicolardot,  Geloso  and  Reglade,  A.,  1920,  ii,  334). — When 
manganese  is  precipitated  as  its  dioxide  by  the  addition  of  ammonium 
persulphate  to  an  acid  solution  of  manganese  sulphate  containing 
some  iron  salt,  the  amount  of  iron  adsorbed  by  the  precipitate 
varies  directly  with  the  amounts  of  iron  and  manganese  present 
in  the  solution  and  inversely  with  the  acidity.  The  presence  of 
ammonium  sulphate  has  no  effect.  The  iron  adsorbed  is  mostly 
in  the  form  of  hydroxide.  W.  G. 

Estimation  of  Chromium  in  Steels.  Luigi  Los  ana  and 

Enrico  Carozzi  (Giorn.  Chim.  Ind.  Appl .,  1922,  4,  197 — 200). — 
Gravimetric  methods  for  estimating  chromium  in  steel  give  good 
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results  but  are  too  tedious  for  industrial  use,  and  colorimetric 
methods  are  not  to  be  recommended.  Provided  that  attention  is 
directed  to  various  points,  satisfactory  results  are  obtained  by 
Stead's  method,  in  which  the  chromium  is  oxidised  by  means  of 
nitric  acid  and  by  permanganate  to  chromic  acid  and  this  is  treated 
with  ferrous  sulphate,  the  excess  of  the  latter  being  titrated  with 
permanganate.  Modifications  are  suggested  which  render  the 
ammonium  persulphate  method  more  rapid  and  exact  [cf.  J. 
Soc.  Chem.  Ind 1922,  594a].  T.  II.  P. 

New  Qualitative  Test  for  Uranium.  Harold  D.  Buell 
(J.  Ind .  Eng.  Chem.,  1922,  14,  593). — Uranium  may  be  detected 
in  slags  or  ores  by  preparing  a  nitric  acid  solution  of  the  material, 
too  great  an  excess  of  acid  being  avoided,  and  adding  an  excess  of 
granulated  zinc.  When  the  reaction  with  the  acid  has  subsided, 
a  yellow'  deposit  wall  appear  on  the  zinc  if  uranium  is  present. 
Gold,  platinum,  thorium,  lead,  tungsten,  titanium,  chromium, 
mercury,  and  copper  do  not  interfere  with  the  test.  Iron  and 
vanadium  only  interfere  if  present  in  large  quantities,  and  in  that 
case  the  spent  liquid  is  removed,  and  the  zinc  and  the  deposit 
are  again  treated  with  nitric  acid.  The  deposit  dissolves,  but 
reappears  when  the  acid  is  again  exhausted,  and  vanadium  and 
iron  remain  in  solution.  As  regards  the  delicacy  of  the  test,  in  a 
solution  of  pure  uranyl  nitrate  it  was  possible  to  detect  0*88  mg. 
of  uranium  per  c.c.  The  test  is  not  applicable  in  presence  of 
sulphuric  or  hydrochloric  acids.  The  yellow  deposit  is  apparently 
the  hydrated  trioxide,  U03,2H20.  G.  F.  M. 

Colorimetric  Estimation  of  Vanadium  in  Steel.  A. 

Kropf  (Z.  angew.  Ghent.,  1922,  35,  366 — 367).- — The  steel  is 
dissolved  in  a  mixture  of  nine  parts  of  sulphuric  and  one  part  of 
phosphoric  acid  to  prevent  separation  of  tungstic  acid.  The 
solution  is  oxidised  first  with  nitric  acid,  then  with  ammonium 
persulphate  to  destroy  carbonaceous  matter,  and  the  colour  pro¬ 
duced  by  hydrogen  peroxide  in  this  solution  is  matched  with  that 
produced  by  a  known  amount  of  vanadium  pent-oxide  added  to  a 
solution  containing  approximately  equal  amounts  of  chromium, 
nickel,  and  hydrogen  peroxide  [cf.  J .  Soc.  Chem.  Ind.,  1922,  594a. ] 

A.  R.  P. 

Rapid  Detection  of  Bismuth  in  Urine  and  in  Saliva. 

Domenico  Ganassini  {Boll.  Chim.  Farm.,  1922,  61,  321 — 326).- — - 
For  the  detection  in  urine  of  small  proportions  of  bismuth,  which 
is  administered  in  the  form  of  sodium  or  potassium  bismutho- 
tartrate  (cf.  Sazerac  and  Levaditi,  this  vol.,  i,  89)  in  cases  of 
syphilis,  good  results  are  obtained  by  means  of  stannous  chloride 
solution,  prepared  by  dissolving  10  grams  of  the  crystallised  salt 
in  10  c.c.  of  concentrated  hydrochloric  acid  and  heating  the  liquid 
with  a  few  pieces  of  tin  on  a  water-bath  until  it  becomes  almost 
clear  (cf.  Vanino  and  Treubert,  A.,  1898,  ii,  461).  Ten  c.c.  of  the 
urine  are  treated  with  2  c.c.  of  this  reagent  and  then  with  5  c.c. 
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of  20%  sodium  hydroxide  solution,  and  the  whole  is  shaken.  If 
the  urine  contains  salts  of  bismuth,  these  undergo  reduction  to 
the  metal,  which  is  deposited  with  the  precipitated  calcium  and 
magnesium  phosphates  and  gradually  colours  these  browm  or 
black;  in  some  cases,  also,  the  supernatant  liquid  becomes  brown 
owing  to  dissolution  of  part  of  the  bismuth  in  the  colloidal  condi¬ 
tion.  Saliva  may  be  tested  similarly.  That  the  dark  precipitate 
actually  contains  bismuth  may  be  shown  by  conversion  of  a  little 
of  it  into  the  vivid  red  bismuth  rubidium  iodide,  BiI3,2BbI,2*5H20, 
and  microscopic  examination  of  this. 

Nylander’s  test  for  dextrose  (A.,  1884,  1433)  may  be  used  in¬ 
versely  as  a  test  for  bismuth,  but  is  not  so  sensitive  as  that  given 
above.  T.  H.  P. 

Estimation  of  Minute  Quantities  of  Methane.  Ernst 
Murmann  (Oesterr.  Chem.-Ztg .,  1922,  25,  90). — The  estimation  of 
small  quantities  of  methane,  involving  the  absorption  of  the  carbon 
dioxide  derived  therefrom  in  baryta  solution,  has  hitherto  required 
two  or  more  absorption  flasks  to  ensure  the  complete  removal  of 
carbon  dioxide  from  the  gases  owing  to  the  short  time  in  which 
the  bubbles  are  in  contact  with  the  liquid.  One  ordinary  Erlen- 
meyer  flask  only  is  sufficient,  however,  if  the  gases  are  led  into  the 
baryta  solution  through  a  capillary  tube  and  0-5 — 1*0  c.c.  of  1% 
gelatin  solution  is  added  to  the  liquid  so  as  to  make  a  foam  on  the 
surface  which  increases  the  duration  of  contact  of  the  gases  and 
the  absorbent  solution  to  at  least  thirty  seconds,  and  renders 
absorption  thereby  complete.  The  capillary  may  conveniently  be 
fixed  into  the  flask  through  the  straight  arm  of  a  T-piece  fitted  into 
a  rubber  stopper,  and  the  connexion  made  gas-tight  with  a  piece 
of  rubber  tube.  The  artifice  may  also  be  useful  for  other  cases 
where  complete  absorption  of  a  gas  bv  a  liquid  is  required. 

G.  E.  M. 

The  Estimation  of  Benzene  in  Gases.  E.  Berl  ( Z .  angew. 
Chem .,  1922,  35,  332). — The  benzene  is  absorbed  by  carbon,  which 
is  then  heated  at  100 — 120°  in  a  current  of  steam  (in  a  salt-bath). 
A  small  amount  of  benzene  remains  behind,  and  therefore  a  test 
is  made  with  carbon  containing  benzene  to  control  the  results. 
The  burette  filled  with  water  in  which  the  benzene  is  collected 
is  provided  with  an  overflow  in  such  a  manner  that  the  benzene 
remains  in  the  burette.  This  method  is  simpler  and  better  than 
that  by  which  the  benzene  is  vrashed  out  of  the  gases  with  light 
petroleum.  H.  M. 

Some  New  Colour  Reactions  of  Cholesterol.  Louis 

Kahlenberg  (J.  Biol.  Chem.,  1922,  52,  217 — 225).— Cholesterol 
dissolves  in  arsenic  trichloride  to  a  pink  solution  changing  to 
cherry-red;  ^cholesterol  yields  a  cobalt  blue  solution  changing 
through  violet,  purple,  and  dark  red  to  dark  green ;  phytosterol, 
however,  dissolves  to  a  colourless  solution.  The  colours  are  dis¬ 
charged  by  the  addition  of  solvents  such  as  benzene,  toluene,  and 
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chloroform.  The  colour  reactions  are  also  obtained  with  hot  solu¬ 
tions  of  arsenious  oxide  in  concentrated  hydrochloric  acid,  but 
are  not  so  permanent  as  with  the  anhydrous  chloride.  Coloured 
solutions,  which  are  not,  however,  sufficiently  characteristic  to  be 
used  for  distinguishing  between  the  sterols,  are  also  obtained  with 
certain  other  acid  chlorides.  E.  S. 

Analytical  Observations  on  the  True  Blood-sugar  Value 
in  Normal  and  Pathological  Individuals.  Wilhelm  Stepp 
{Arch,  cx'pt.  Path .  Pharm .,  1922,  90,  105 — 128). — A  series  of  analyses 
of  blood-sugar  was  carried  out  in  the  following  way  :  the  proteins 
were  removed  with  phosphotungstic  acid  and  the  sugar  estimated 
by  a  reduction  method  (that  of  Bertrand  or  Laquenne) ;  a  further 
amount  of  the  filtrate  was  freed  from  phosphotungstic  acid  with 
lead  acetate,  the  excess  of  lead  removed,  and  the  solution  con¬ 
centrated;  the  concentrated  fluid  was  analysed  for  sugar  by  a 
reduction  method,  by  fermentation,  and  polarimetrically. 

The  values  obtained  by  the  reduction  methods  on  the  untreated 
filtrate  were  20%  to  100%  higher  than  those  obtained  on  the 
filtrate  after  concentration;  the  difference  was  greatest  in  cases 
where  there  was  nitrogen  retention,  and  was  proved  to  be  not  due 
to  loss  of  sugar  in  the  process  of  analysis. 

The  agreement  between  the  results  obtained  by  the  three  methods 
on  the  concentrated  filtrate  was,  on  the  whole,  good,  the  polari- 
metric  and  fermentation  methods  giving  especially  close  agree¬ 
ment.  It  is  suggested  that  nitrogenous  reducing  substances  are 
carried  down  in  the  process  of  removing  the  excess  of  phospho¬ 
tungstic  acid,  and  that  the  lower  values  obtained  after  this  treat¬ 
ment  represent  the  true  concentration  of  sugar  in  the  blood. 

C.  R.  H. 

The  Inversion  of  Sucrose  in  the  Alkaline  Copper  Solu¬ 
tion.  E.  Canals  (Bull.  Soc.  chim .,  1922,  [iv],  31,  583 — 588). — 
Results  indicate  that  sucrose  is  slowly  hydrolysed  during  the  esti¬ 
mation  of  reducing  sugars  in  its  presence  by  means  of  some  form 
of  Fehling’s  solution.  The  actual  amount  of  sucrose  hydrolysed 
increases  with  the  concentration  of  the  sucrose,  with  the  time  of 
heating,  and  with  the  temperature  at  which  the  liquid  is  kept.  It  is 
essential  therefore  to  make  a  blank  estimation,  and  it  is  advisable 
to  heat  by  immersion  in  a  water-bath.  W.  G. 

Estimation  of  Humus  by  Oxidation  with  Chromic  Acid. 

A.  Gehring  ( Z .  anal.  Chem .,  1922,  61,  273 — 278). — The  soil 
is  first  treated  with  dilute  sulphuric  acid  in  a  flask  through  which  a 
current  of  air  free  from  carbon  dioxide  is  passed.  When  all  carbon 
dioxide  produced  by  the  decomposition  of  carbonates  has  been 
expelled,  potassium  dichromate  is  added  to  the  flask  and  the 
mixture  is  heated;  the  carbon  dioxide  and  other  gases  resulting 
from  the  oxidation  of  the  organic  matter  are  passed  through  a 
combustion  tube  containing  copper  oxide  and  lead  chromate,  and 
the  carbon  dioxide  is  then  absorbed  in  potash  bulbs.  W,  P,  S, 
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Oxidation  with  Mixtures  of  Sulphuric  Acid  and 
Chromates.  L.  J.  Simon  (Compt.  rend.,  1922, 174, 1706 — 1708). — 
For  the  wet  combustion  of  organic  compounds  by  means  of  chromic 
acid,  the  most  satisfactory  results  are  obtained  by  the  use  of  con¬ 
centrated  sulphuric  acid  and  silver  chromate,  using  about  15  c.c. 
of  the  acid  and  12  grams  of  the  chromate  for  about  0T  gram  of 
substance.  This  oxidising  mixture  may  be  used  for  the  combustion 
of  acetates  or  acetyl  derivatives,  theoretical  results  being  obtained. 

W.  G. 

Analysis  of  Acetic  Anhydride.  C.  Edward  Sage  (Perf. 
Essent.  Oil  Rec.,  1922,  13,  172). — In  the  method  described  by 
Reclaire  (this  vol.,  ii,  532)  for  the  estimation  of  acetic  anhydride, 
the  phenolphthalein  used  as  indicator  seems  with  certain  samples 
to  be  peculiarly  insensitive.  The  actual  cause  of  this  is  obscure,  but 
the  peculiarity  seems  to  rim  parallel  with  the  development  of  the 
iodoform  reaction  when  the  sample  in  question  is  tested  with  sodium 
hydroxide  and  iodine.  The  unknown  impurity  giving  this  reaction 
may  be  traced  back  to  the  original  acetic  acid  from  which  the  anhy¬ 
dride  was  prepared,  and  it  seems  to  be  associated  with  faults  in 
odour  which  sometimes  develop  in  products  prepared  from  the 
anhydride,  for  example,  aspirin,  or  synthetic  “  acetyl  ”  perfumes. 
The  insensitiveness  of  phenolphthalein  above  mentioned  may  be 
overcome,  and  a  sharp  end-point  obtained  if  the  titration  is  made 
by  adding  an  excess  of  N/2 -hydroxide,  keeping  for  some  time 
without  heating  until  hydrolysis  is  complete,  then  adding  a  known 
quantity  of  N j2- acid  and  finishing  off  the  titration  with  more 
N  /2 -hydroxide.  By  this  procedure  errors  due  to  heating  under 
reflux  will  also  be  eliminated.  G.  E.  M. 

Estimation  of  Fatty  Acids  (and  Cholesterol)  in  Small 
Amounts  of  Blood  Plasma.  W.  B.  Bloor,  K.  E.  Pelkan, 
and  I).  M.  Allen  ( J .  Biol.  Chem.,  1922,  52,  191 — 205). — Bloor?s 
method  (A.,  1914,  ii,  392)  for  the  estimation  of  fatty  acids  in  blood 
probably  gives  incorrect  results  owing  to  the  different  nephelo¬ 
metric  values  which  the  various  fatty  acids  and  cholesterol  possess 
(cf.  Csonka,  A.,  1918,  ii,  277).  To  overcome  this  two  modifications 
are  suggested  :  (1)  the  separation  of  cholesterol  from  the  fatty 
acids  and  the  separate  estimation  of  the  two  fractions  thus  obtained 
(cf.  A.,  1916,  ii,  275),  (2)  the  use  of  a  standard,  consisting  of  60% 
oleic  and  40%  palmitic  acid,  which  melts  at  approximately  the  same 
temperature  as  the  mixture  obtained  from  blood.  Using  these 
modifications,  the  results  are  accurate  to  within  5%.  E.  S. 

Estimation  of  Small  Amounts  of  Lactic  Acid.  S.  W. 

Clausen  ( J .  Biol .  Chem .,  1922,  52,  263 — 280). — The  method  of 
Fiirth  and  Charnass  is  slightly  modified.  Lactic  acid  is  decom¬ 
posed  either  by  acid  permanganate  at  95°  or  by  50%  sulphuric  acid 
at  140°,  the  aldehyde  produced  being  swept  into  excess  of  sodium 
hydrogen  sulphite.  The  excess  of  the  sulphite  is  removed  by 
addition  of  iodine,  the  end-point  being  adjusted  to  a  definite  blue 
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to  starch.  Saturated  sodium  hydrogen  carbonate  is  then  added 
until  the  blue  coloration  is  just  discharged,  and  the  sulphite  of  the 
aldehyde  bisulphite  compound  titrated  with  standard  iodine,  the 
end-point  being  determined  by  a  blank  control.  The  errors  which 
arise  when  the  method  is  applied  to  blood  or  urine  may  be  reduced, 
but  not  entirely  eliminated,  by  first  extracting  the  lactic  acid 
from  the  protein-free  filtrate  by  ether,  using  a  special  extraction 
apparatus.  E.  S. 

Detection  and  Estimation  of  Oxalic  Acid  and  its  Use  in 
Standardising  Iodine  and  Silver  Solutions.  L.  Rosenthaler, 
{Z.  anal .  Chem.,  1922,  61,  219 — 222). — Iodine  is  liberated  when 
potassium  iodate  solution  is  heated  with  the  addition  of  a  small 
quantity  of  oxalic  acid;  the  reaction  may  be  obtained  with  3mg. 
of  oxalic  acid  and  permits  of  the  detection  of  the  latter  in  the 
presence  of  tartaric  and  malic  acids  which  reduce  the  iodate  much 
more  slowly.  Oxalic  acid  and  oxalates  may  be  estimated  by  heating 
their  dilute  sulphuric  acid  solution  with  an  excess  of  standard 
iodate  solution  until  all  free  iodine  has  been  expelled,  cooling  the 
mixture,  and  titrating  the  excess  of  iodate  with  thiosulphate  solution 
after  the  addition  of  potassium  iodide.  It  is  proposed  to  use 
sodium  oxalate  for  the  standardisation  of  iodine  solutions  and  of 
silver  nitrate  solutions;  in  the  latter  case,  a  known  quantity  of 
the  oxalate  is  treated  with  a  slight  excess  of  silver  nitrate  solution, 
the  mixture  diluted  to  a  definite  volume,  filtered,  and  the  excess 
of  silver  titrated  in  an  aliquot  portion  of  the  filtrate  with  thio¬ 
cyanate  solution.  W.  P.  S. 

Oxidation  of  Oxalic  Acid  in  the  Absence  of  other  Acids. 

J.  C.  Witt.  {J.  Physical  Chem.,  1922,  26,  435 — 446). — It  is  shown 
that  oxalic  acid  may  be  titrated  with  potassium  permanganate 
without  the  addition  of  any  other  acid,  the  oxalic  acid  functioning 
both  as  reducing  agent  and  acid.  The  end-point  is  marked  by 
the  appearance  of  turbidity  followed  by  a  slight  permanent  pre¬ 
cipitate  and  is  affected  by  the  temperature  of  titration,  the  con¬ 
centration,  and  the  presence  of  electrolytes.  When  a  solution  of 
an  oxalate  is  titrated  in  the  presence  of  sulphuric  acid,  the  colloid 
precipitating  power  of  the  sulphate-ion  is  effective  in  the  presence 
of  a  fairly  high  concentration  of  the  hydrogen-ion,  and  hence  the 
quantity  of  sulphuric  acid  required  is  much  greater  than  the 
theoretical  value.  J.  S.  G.  T. 

Standard  Method  for  the  Estimation  of  Soap  in  Wool. 

British  Research  Association  for  the  Woollen  and  Worsted 
Industries  {Trans.  Text.  Inst.,  1922,  13,  143 — 149). — Traces  of 
soap  left  on  a  woollen  fabric  may  cause  serious  disturbances  in 
dyeing,  and  consequently  may  require  estimation.  It  is  shown 
that  extraction  at  the  boiling  point  with  neutral  absolute  alcohol, 
in  a  glass  apparatus  with  ground-in  joints,  satisfactorily  removes 
the  soaps  and  free  fatty  acids  from  the  material.  J.  C.  W. 
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Olive  Oils  and  the  Villavecchia  Reaction.  Jean  Prax 
(Ann.  Falsify  1922,  15,  159 — 161). — It  has  been  shown  previously 
(ibid.,  1921,  14,  270)  that  certain  olive  oils,  particularly  Tunisian, 
give  a  red  coloration  with  Villavecchia’ s  reagent,  similar  to  that 
given  by  an  olive  oil  adulterated  with  sesame  oil.  This  abnormal 
reaction  is  not  obtained  if  such  an  oil  is  shaken  with  its  own  volume 
of  90%  alcohol  containing  10%  of  ammonia  and  the  alcohol  and 
ammonia  then  evaporated  on  a  water- bath  before  applying  the 
test.  It  is  now  shown  that  it  is  as  a  result  of  the  action  of  the 
ammonia  that  these  abnormal  oils  no  longer  give  the  red  coloration 
with  the  Villavecchia  reagent.  W.  G. 

The  Orcinol  Reaction  with  Furfural dehyde.  Applica¬ 
tion  to  the  Colorimetric  Estimation  of  Small  Quantities 
of  Furfuraldehyde.  Paul  Eleury  and  Gabriel  Poirot 
(Bull.  Soc.  Chim.  Biol.,  1922,  4,  252 — 266). — For  the  estimation, 
1  c.c.  of  the  furfuraldehyde  solution  and  5  c.c.  of  a  hydrochloric 
acid  reagent  (d.  1*19  and  containing  about  60  mg.  of  ferric  chloride 
per  litre)  are  added  successively  to  4  c.c.  of  an  orcinol  reagent 
(1  gram  of  orcinol  in  1600  c.c.  of  glacial  acetic  acid).  The  mixture 
is  then  heated  for  one  minute  on  a  water-bath,  left  for  half  an  hour 
at  the  ordinary  temperature,  and  the  blue  coloration  compared 
with  that  produced  in  a  standard  solution  treated  simultaneously 
in  the  same  manner.  The  standard  solution  contains  0-1  mg. 
of  furfuraldehyde  per  c.c. ;  that  to  be  estimated  should  contain 
betv/een  0*01  and  0*30  mg.  E.  S. 

A  Cause  of  Error  in  the  Application  of  the  Colour  Test 
for  Acetone.  Antonio  Troise  (Ann.  Chim.  Analyt.,  1922  ,  4, 
177—178). —  On  testing  a  sample  of  urine  for  acetone  by  means  of 
ammonia  and  sodium  nitroprusside  in  acetic  acid  (Lieben’s  re¬ 
action)  the  characteristic  violet  colour  was  obtained,  although  the 
distillate  did  not  give  the  reaction.  The  cause  of  the  colour  was 
found  to  be  the  presence  of  istycine  (1*8  dihydroxyanthraquinone) 
which  had  been  taken  medicinally.  A.  R.  P. 

Differentiation  and  Estimation  of  Saponins.  L.  Kofler 
(Z.  Unters.  Nahr.  Genussm .,  1922,  43,  278 — 287). — The  usual 
methods  of  investigation  do  not  suffice  to  arrive  at  the  identity 
of  a  saponin  when  it  is  not  available  in  the  pure  state.  The  author 
makes  use  of  the  foaming  power  in  addition  to  the  haemolytic 
action  of  saponins.  The  “  foam  number  ”  is  obtained  by  shaking 
up  10  c.c.  of  each  of  a  series  of  solutions  of  different  concentrations 
in  test-tubes  16  mm.  internal  width  for  fifteen  seconds  and  allowing 
them  to  remain  for  fifteen  minutes.  The  foam  number  is  given 
by  the  dilution  in  that  tube  in  which  the  foam  stands  1  cm.  high. 
The  haemotytic  index  is  determined  in  the  usual  way,  the  details 
of  which  are  specified.  If  the  haemolytic  index  is  divided  by  the 
foam  number,  a  quotient  is  obtained  which  is  independent  of  the 
state  of  purity  of  the  saponin.  This  quotient  has  a  characteristic 
value  for  each  of  the  six  different  saponins  investigated,  varying 
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from  zero  in  the  ease  of  glycyrrhizin  to  10  in  the  case  of  Merck’s 
digitonin.  By  this  means  saponins  separated  from  artificial 
lemonades  by  Brunner’s  method  (ibid.,  1902,  5,  1197;  1908,  16, 
165;  1912,  23,  566;  1914,  27,  192)  can  be  readily  identified  and 
quantitatively  estimated  by  comparing  the  haemolytic  index  and 
foam  value  obtained  with  those  tabulated  for  the  saponin  in 
question.  It  would  be  possible  to  specify  a  maximum  value  for 
the  “  poison /foam  ”  quotient  which  should  not  be  exceeded  by 
the  saponins  used  in  food-stufis.  The  figure  1-0  or  0*5  is  suggested. 

H.  C.  R. 

The  Defecation  of  Blood  for  the  Estimation  of  Carbamide. 

Al.  Ionescu  (Bid.  Soc .  Chim.  Romania ,  1922,  4,  13 — 17). — The 
defecating  agent  recommended  consists  of  a  saturated  aqueous 
solution  of  sodium  chloride  to  which  has  been  added  10%  of  glacial 
acetic  acid.  To  the  serum  an  equal  volume  of  this  reagent  is 
added  and  the  mixture  is  heated  to  boiling  and  filtered.  The 
filtrate  is  made  slightly  alkaline  with  sodium  hydroxide  and  the 
carbamide  estimated  in  an  aliquot  portion  by  the  hypobromite 
method.  W.  G. 

The  Testing  of  Foodstuffs  for  Vitamins.  J.  C.  Drummond 
and  A.  F.  Watson  (Analy&t,  1922,  47,  235 — 246). — Details  are  given 
of  the  method  of  carrying  out  physiological  tests  on  rats  for  the 
presence  of  the  three  vitamins  in  foodstuffs.  Young  healthy  rats 
of  not  more  than  50  grams  body  weight  are  fed  on  a  ration  of  puri¬ 
fied  foodstuffs  from  which  all  traces  of  the  vitamin  to  be  tested  for 
have  been  removed.  These  rations  are  specified  for  each  of  the 
three  vitamins.  When  the  rats  have  shown  no  further  increment 
of  weight  for  fourteen  days,  the  substance  to  be  tested  is  adminis¬ 
tered  in  a  daily  ration  of  known  weight.  The  method  has  been 
used  to  show  that  samples  of  butter  vary  very  considerably  in  the 
amount  of  vitamin  they  contain. 

The  amount  of  vitamin-R  in  milk  depends  entirely  on  the  food  of 
the  cow.  The  monkey  is  the  best  animal  for  testing  for  vitamin-O, 
but  the  guinea  pig  is  generally  used.  Testing  is  rendered  more 
difficult  by  the  fact  that  the  guinea  pig  is  entirely  herbivorous. 
The  potency  of  the  food  supplement  added  is  judged  from  the  daily 
dose  necessary  to  prevent  the  onset  of,  or  to  cure  established, 
scurvy.  The  antiscorbutic  value  of  milk  is  dependent  on  the  diet 
of  the  animals.  Lemon  juice  possesses  a  very  much  higher  anti¬ 
scorbutic  potency  than  lime  juice.  H.  C.  R. 

The  Necessity  of  Checking  the  Quality  of  Sodium  Tung¬ 
state  used  in  the  System  of  Blood  Analysis.  Otto  Foijn 
(J.  Biol.  Chem .,  1922,  51,  419 — 420). — Specimens  of  sodium  tung¬ 
state  which  are  not  alkaline  to  phenolphthalein  contain  complex 
tungstates.  They  may  be  made  suitable  for  use  in  the  author’s 
system  of  blood  analysis  by  addition  of  the  requisite  quantity  of 
alkali.  E.  S. 
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The  Luminescence  of  Incandescent  Solids.  E.  L.  Nichols 
and  H.  L.  Howes  ( Physical  Rev,,  1922,  19,  300 — 318). — Certain 
oxides,  when  heated  to  temperatures  lying  within  a  definite  and 
sometimes  narrow  range,  emit  radiation  in  a  limited  region  of  the 
spectrum  far  in  excess  of  the  radiation  emitted  in  that  region 
by  a  black  body  at  the  same  temperature.  The  effect  is  ascribed 
to  luminescence,  and  is  particularly  marked  in  the  case  of  the 
blue  radiation  from  columbium  oxide ;  the  blue  glow  is  also  shown 
by  the  oxides  of  glucinum,  magnesium,  calcium,  aluminium,  silicon, 
and  zirconium.  Intensity-temperature  curves  for  the  red,  green, 
and  blue  radiations  from  the  oxides  of  samarium,  gadolinium, 
gallium,  columbium,  erbium,  cerium,  praseodymium,  and  neo¬ 
dymium  show  that  all  except  cerium  emit  a  blue  or  greenish-blue 
glow,  and  all  but  columbium  and  neodymium  have  one  or  two 
red,  green,  and  blue  outbursts  above  1000°.  Luminescence  is 
essentially  different  from  temperature  radiation,  and  the  effect 
for  any  oxide  is  sensitive  to  slight  impurities.  It  is  considered 
that  luminescence  is  probably  a  phenomenon  of  instability  asso¬ 
ciated  with  a  chemical  change  such  as  oxidation,  or  with  the 
physical  disturbances  which  the  oxides  undergo  as  they  are  heated. 

A.  A.  E. 

Optics  of  Disperse  Systems.  V.  I.  Lifschitz  and  Georg 
Beck  (Kolloid  Z .,  1922,  31,  13—15;  cf.  A.,  1920,  ii,  137).— A 
number  of  misprints  and  errors  of  calculation  contained  in  a 
previous  paper  ( loc .  cit.)  are  corrected.  Tables  of  the  recalculated 
values  are  given  and  a  repetition  of  the  measurements  of  the 
refractive  index  of  arsenic  trisulphide  sol  has  brought  the  authors’ 
measurements  into  agreement  with  those  of  Wintgen.  The 
discrepancy  previously  found  was  due  to  a  film  of  the  arsenic 
sulphide  separating  on  the  prism.  It  is  also  shown  that  the 
influence  of  the  degree  of  dispersion  on  the  refraction  is  very  small 
in  comparison  with  the  influence  of  constitution.  J.  F.  S. 

The  Mass  of  the  Particles  that  Emit  the  Spectrum  of 
Carbon  Monoxide.  M.  Duffieux  (Compt,  rend.,  1922,  175, 
159 — 161). — On  the  supposition  that  the  widening  of  the  spectral 
lines  emitted  by  a  luminous  gas  is  solely  due  to  thermal  vibration, 
the  limit  of  the  interference  fringes  which  can  be  obtained  with 
these  lines  is  given  by  the  equation  N=KVM/‘T,  where  K  is  a 
constant,  T  the  absolute  temperature,  and  M  the  mass  of  the 
luminous  particles  on  the  atomic  weight  scale.  This  method  was 
applied  to  an  investigation  of  the  origin  of  the  spectra  of  nitrogen 
and  carbon  monoxide.  The  values  found  for  N  for  the  nitrogen 
lines,  3998  and  4200,  were  270,000  and  274,000,  respectively,  whilst 
very  concordant  results  averaging  313,000  were  found  for  four  of 
vol.  cxxti.  ii.  22 
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the  carbon  monoxide  bands,  and  260,000  for  the  fifth  band,  4123. 
Adopting  on  the  one  hand  Lord  Rayleigh’s  value  for  K,  namely, 
1*37,  as  an  upper  limit,  and,  alternatively,  Fabry  and  Buisson’s, 
1*22,  as  the  lower  limit,  M  for  nitrogen  becomes  11*6  or  14*5,  and 
for  carbon  monoxide  15*3  or  18*3  for  the  four  bands,  and  10*6  or 
13*2  for  the  fifth  band.  The  conclusion  is  drawn  that  the  two 
bands  of  nitrogen  are  emitted  by  atomic  nitrogen  (14),  and  that 
the  four  bands  5610,  5198,  4833,  and  4509  are  due  to  atomic 
oxygen  (16),  whilst  the  fifth  band  is  due  to  carbon  atoms  (12), 
the  masses  of  all  these  atoms  falling  well  within  the  upper  and 
lower  limiting  values  obtained  for  M.  G.  F.  M. 

The  Excitation  of  the  Enhanced  Spectra  of  Sodium  and 
Potassium  in  a  Low  Voltage  Arc.  Paul  D.  Foote,  W.  F. 
Meggers,  and  F.  L.  Mohler  (Astrophys.  J.,  1922,  55,  145 — -161 ; 
cf.  this  vol.,  ii,  4). — -It  is  shown  that  the  quantum  theory  requires 
that  the  enhanced  spectra  of  sodium  and  potassium  should  be 
excited  at  comparatively  low  voltages.  The  experimental  results 
demonstrate  that  this  is  the  case,  and  clearly  show  the  three-stage 
development  in  the  spectra  of  these  elements,  namely,  (1)  the 
single  pair  stage,  2*1  to  5*1  volts  for  sodium;  1*6  to  4*3  volts  for 
potassium;  (2)  the  arc  spectrum  stage,  5*1  to  30  volts  for  sodium; 
4*3  to  20  volts  for  potassium ;  (3)  the  enhanced  spectrum  stage, 
above  30  volts  for  sodium ;  above  20  volts  for  potassium, 

A.  A.  E. 

The  Difference  between  Series  Spectra  of  Isotopes.  P. 

Ehrenfest  ( Nature ,  1922, 109,  745 — 746 ;  cf.  following  abstract). — 
A  criticism  of  the  use  of  Bohr’s  formula  for  the  change  in  frequency, 
v ,  due  to  the  motion  of  the  nucleus,  in  the  case  of  atoms  in  which 
several  electrons  move  round  the  nucleus.  The  formula  v2  :  vi=z 
M2/M2+m  :  M where  M2 ,  and  m  are,  respectively, 
the  masses  of  the  nuclei  of  the  isotopes  and  of  the  electron,  and 
vY  and  v2  the  frequencies  of  the  corresponding  lines,  cannot  be  true 
in  general  in  such  cases,  although  it  will  probably  be  possible  to 
derive  a  sufficiently  approximate  formula  for  the  case  of  the  p - 
and  d-motions  of  lithium ;  this  must  be  very  difficult,  however, 
for  the  case  of  the  l*5S-path.  A.  A.  E. 

The  Difference  between  Series  Spectra  of  Isotopes.  N. 

Bohr  ( Nature ,  1922,  109,  746;  cf.  preceding  abstract). — It  is 
admitted  that  the  effect  of  the  mass  of  the  nucleus  on  the  spectrum 
of  an  atom  containing  more  than  one  electron  is  a  complex 
problem ;  not  only  may  the  mass  effect  disappear  completely  in 
such  cases,  but  also,  in  the  case  of  the  motions  actually  met  with 
in  the  emission  of  the  series  spectra,  this  effect  may  be  different 
from  that  calculated  for  an  atom  with  one  electron.  It  is  shown 
that  the  problem  differs  essentially  from  the  problem  of  two  bodies 
in  celestial  mechanics.  The  discrepancies,  observed  by  Merton, 
in  the  wave-lengths  of  certain  lines  in  the  spectra  of  lead  isotopes 
are  considered  with  reference  to  the  mass  effect,  and  to  the  possi¬ 
bility  of  their  being  due  to  a  slight  difference  in  the  field  of  force 
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surrounding  the  nucleus,  arising  from  the  difference  in  the  internal 
nuclear  structure  of  the  lead  isotopes.  A.  A.  E. 

The  Difference  between  Series  Spectra  of  Isotopes.  J.  W. 

Nicholson  (Nature,  1922,  110,  37 ;  cf.  preceding  abstracts). — The 
differences  found  by  McLennan  in  the  spectra  of  the  lithium 
isotopes  are  three  times  as  great  as  those  calculated  by  Bohr’s 
formula.  This  large  separation  cannot  be  explained  by  the  quantum 
theory,  and  it  is  suggested  that  the  new  series  may  be  a  combination 
series  or  a  spark  series.  In  an  investigation  on  some  of  the  simpler 
possible  orbits  in  a  lithium  atom  with  only  two  electrons,  a  specially 
simple  class  of  orbits  was  found.  The  principal  spark-line  of 
lithium  has  a  value  very  close  to  X  6708,  the  red  line  shown  in  the 
ordinary  spectrum.  The  results  appear  to  indicate  that  when 
there  are  many  electrons  in  an  atom,  a  ratio  roughly  of  order  1/10 
exists  between  the  orbital  radii  of  the  two  outer  consecutive 
electrons.  An  immediate  consequence  is  that  the  Bohr  formula 
would  never  be  very  far  wrong  in  its  use  for  a  rough  determination 
of  the  separation  to  be  looked  for  in  the  spectra  of  isotopes. 

A.  A.  E. 

The  Vacuum-spark  Spectra  of  the  Metals.  Edna  Carter 
(•. Astrophys .  J.,  1922,  55,  162 — 164). — Vacuum-spark  spectra  of 
calcium,  magnesium,  cadmium,  titanium,  and  iron  were  obtained, 
the  iron  spectrum  being  also  photographed  on  a  dyed  film  from 
X  4000  to  X  6600  A. ;  the  new  spectra  show  no  striking  new  char¬ 
acteristics.  The  vacuum -spark  spectrum  of  calcium  and  mag¬ 
nesium  is  practically  identical  with  the  spark  spectrum  in  air; 
with  cadmium,  and  particularly  with  titanium,  the  arc  lines  are 
more  intense.  In  the  case  of  iron,  the  vacuum-spark  spectrum  is 
more  like  the  arc  spectrum  than  the  spark  spectrum.  In  general, 
the  vacuum-spark  spectra  resemble  the  luminescence  spectra  pro¬ 
duced  by  cathode-ray  bombardment  in  a  high  vacuum ;  the  con¬ 
ditions  of  emission  in  the  two  cases  are  considered  to  be  very 
similar.  A.  A.  E. 

The  Limits  of  Absorption  L  of  the  Elements  Barium  to 
Antimony.  Lindsay  ( Compt .  rend.,  1922,  175,  150 — 151). — 
The  limits  of  absorption,  L,  of  the  elements  barium,  caesium, 
iodine,  tellurium,  and  antimony  were  measured  by  means  of  a 
vacuum  spectrograph,  using  a  prism  of  calcite,  and  a  0T  mm. 
slit.  The  current  used  was  between  10  and  50  milliamperes,  at 
such  a  voltage  that  the  second  order  did  not  appear  in  the  spectral 
region  studied,  for  example,  8000  volts  for  antimony.  The  screens 
consisted  of  a  thin  sheet  of  paper  which  had  been  dipped  in  a 
saturated  solution  of  a  suitable  compound  of  the  element.  The 
following  results,  expressed  in  units  of  10-11  cm.,  were  obtained. 

L±.  L2.  La. 


Barium  .  2357-7  2199*5  2060*2 

Caesium  .  2467*8  2307*3  2160*5 

Iodine  .  2712*4  2548*3  2381*9 

Tellurium  .  2847*0  2683*7  2502‘6 

Antimony  .  2994*5  2831*0  2632*7 
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A  comparison  of  the  values  of  the  Sommerfeld  doublet  (expressed 
as  1/X)  for  the  limits  of  absorption  (L2 — Lx)  and  the  two  lines 
Pi — a2  measured  by  Hjalmar  shows  a  very  satisfactory  agreement. 

G.  F.  M. 

The  Variations  of  the  Spectrum  of  the  Mercury  Arc  with 
the  Conditions  of  Emission.  St.  Procopiu  (Compt.  rend., 
1922,  175,  217 — 219). — If  the  arc  is  produced  in  a  vacuum  with  a 
current  of  14 — 15  volts  and  1*9  amperes,  the  spectrum  contains 
more  lines  towards  the  extremity  of  the  ultra-violet  than  if  a  more 
powerful  current  (65  volts,  3*5  amperes)  is  used  with  a  correspond¬ 
ingly  increased  vapour  density.  Under  both  conditions  of  current, 
the  cathodic  spectrum  is  richer  in  lines  than  the  anodic,  and  with 
the  higher  voltage  the  cathodic  lines  become  diffuse,  sometimes 
so  much  so  as  to  form  a  continuous  spectrum.  If  the  arc  is  struck 
in  air,  under  water,  or  especially  in  coal  gas,  the  lines  of  the  two 
secondary  series  are  weakened  and  widened  compared  with  the 
lines  of  the  vacuum  arc,  this  being  the  more  pronounced  the  higher 
the  position  of  the  line  in  the  series.  The  line  2537  appears  strongly 
inverted  in  the  three  media,  and  a  number  of  lines  are  strengthened, 
notably  3984,  2857,  2848,  and  2224.  The  author  considers  that 
the  widening  of  the  lines  is  related  to  the  Stark  effect  and  explain¬ 
able  by  the  assumption  of  an  intermolecular  electric  field,  whilst 
the  weakening  or  disappearance  of  certain  lines  when  the  arc  is 
struck  in  air,  water,  etc.,  may  be  explained  by  Bohr’s  theory. 

G.  F.  M. 

Fine  Structure  of  Rontgen  Spectra.  Adolf  Smekal 
(Sitzungsber.  Akad.  Wien,  1921,  130,  25 — 30;  from  Chem. 

Zentr.,  1922,  i,  240;  cf.  A.,  1921,  ii,  292,  615).— The  scheme  for  the 
L  series  can  only  be  tested  for  tungsten  since  in  this  case  alone 
are  sufficient  experimental  data  available.  There  are  five  M 
layers  and  at  least  five  N  layers.  G.  W.  It. 

The  Absorption  Spectrum  of  Potassium  Permanganate. 

A.  Hagenbach  and  It.  Percy  (Helv.  Chim.  Acta,  1922,  5,  454 — 
468). — Spectrophotometric  measurements  were  made  of  the  absorp¬ 
tion  of  aqueous  potassium  permanganate  solutions  at  twelve 
dilutions  from  2-6  to  2~17  mol.  per  litre  at  sixty-one  points  in  the 
visible  spectrum  between  wave-lengths  438  and  701  /qu,.  From 
the  results,  curves  were  plotted  in  which  the  percentage  absorption 
was  plotted  against  the  wave-length  at  each  dilution,  and  from  the 
curves  obtained  the  positions  of  the  absorption  bands  were  deduced. 
New  figures  are  given  for  the  wave-lengths  of  the  eight  known 
bands,  differing  slightly  in  some  instances  from  those  given  by 
Formanek.  The  new  figures  are  4388,  4537,  4695,  4866,  5050, 
5249,  5461,  5695.  These  bands  are  related  in  such  a  manner 
that  there  is  a  constant  difference  between  the  oscillation  frequencies 
of  successive  members  of  the  group.  This  law  has  not  previously 
been  observed  to  hold  for  an  inorganic  substance.  The  broad 
band  which  Formanek  ascribed  to  the  wave-length  6370  has  been 
resolved  into  four  bands  at  5949,  6264,  6528,  6862.  These  then 
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form  a  continuous  series  with  the  other  eight  bands.  The  Beer- 
Lambert  law  was  found  to  hold  within  the  limits  of  5%.  E.  H.  R. 

Structure  of  the  Second  Cyanogen  Band.  Junzo  Oktjbo  (Sci. 
Rep.  Tdhoku  Imp.  Univ.,  1922,  11,  55 — 86). — The  second  cyanogen 
band  radiated  by  the  ordinary  carbon  arc  in  air  was  examined  under 
higher  dispersion  and  resolving  power  than  that  used  by  previous 
investigators.  The  wave-length  of  all  lines  lying  between  the 
first  head  at  X  4216  A.  and  X  3900  A.  (about  1555  in  all)  were 
measured  and  calculated  in  international  units.  This  band  contains 
many  doublet  lines  with  close  components,  some  of  which  have 
been  previously  described  as  singlets.  Three  remarkable  series 
were  traced,  one  triplet  series  beginning  from  the  first  head  and 
two  closed  doublet  series  beginning  from  the  second  head.  The 
intensity  distribution  in  these  series  is  described.  The  wave¬ 
length  of  the  heads  of  cyanogen  bands  were  measured  and  some 
simple  relations  are  shown  to  exist  between  the  differences  in  the 
ratios  of  the  wave  numbers  of  the  heads  ;  for  example,  the  differences 
in  the  ratios  for  successive  heads  are  generally  in  an  arithmetical 
progression.  T.  H.  B. 

Absorption  Spectra  of  Triphenylmethane  Colouring 
Matters.  Emilio  Adinolfi  (Atti  R.  Accad.  Lincei ,  1922,  [v], 
31,  i,  461—464).  — The  author  has  shown  (Rend.  Accad.  Sci.  Fis. 
Mat.  Napoli ,  1921,  [iii],  27)  that  triphenylmethane  colouring 
matters,  when  dissolved  in  water,  alcohol,  ether,  benzene,  glycerol, 
toluene,  or  xylene,  exhibit  absorption  curves  of  similar  types 
with  maxima  which  undergo  gradual  displacement  as  the  molecular 
weight  of  the  solvent  increases.  Solutions  of  19  of  these  colouring 
matters  in  water  and  in  methyl,  ethyl,  ^sobutyl,  and  amyl  alcohols 
have  now  been  examined  spectroscopically  by  the  diffusion  method 
(A.,  1920,  ii,  720),  the  positions  of  the  mid-points  of  the  two  absorp¬ 
tion  bands  being  tabulated.  With  the  alcoholic  solutions  the 
velocity  of  diffusion  is  greater  than  with  those  in  other  solvents, 
this  velocity  diminishing  as  the  molecular  weight  of  the  alcohol 
increases.  The  diffusion  of  some  of  the  compounds  examined  is 
characterised  by  two  distinct  phases  :  the  first  consists  in  a  rapid 
propagation  of  the  coloration  with  a  very  low  gradient  of  the 
concentration,  the  spectrum  showing  only  one  of  the  characteristic 
bands  which,  assumes  constant  breadth ;  the  original  surface  of 
separation  remains  and  gives  rise  to  a  second,  slower  diffusion, 
as  a  result  of  which  the  absorption  curve  characteristic  of  this 
group  of  compounds  becomes  complete.  That  this  phenomenon 
of  double  diffusion  appears  to  be  due  to  two  different  atomic 
groupings  is  supported  by  other  evidence  to  be  published  later. 

The  gradual  displacement  of  the  maxima  of  the  absorption 
curves  as  the  molecular  mass  of  the  alcoholic  solvent  increases  is 
observed  with  all  the  compounds  examined  with  the  exception  of 
uranine  and  rhodamine-B.  T.  H.  P. 

The  Calculation  of  the  Colour  of  the  Azo-dyes  and  Related 
Coloured  Substances.  James  Moir  (T.,  1922,  121,  1555 — 
1562). 


ii.  602 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Absorption  Spectra  of  Benzeneazophenol  and  its  Deriv¬ 
atives.  Alpheus  W.  Smith  and  C.  E.  Boord  (J.  Amer .  Chem. 
Soc .,  1922,  44,  1449 — 1455). — The  absorption  spectra  of  benzene¬ 
azophenol  and  each  of  the  three  isomeric  tolueneazophenols,  chloro- 
benzeneazophenols,  and  nitrobenzeneazophenols  have  been  measured 
in  alcohol  and  in  alcohol  containing  sodium  hydroxide.  The 
measurements  were  made  by  the  visual  method  and  in  all  cases 
continuous  absorption  curves  were  obtained.  It  is  shown  that  the 
substitution  products  absorb  light  more  strongly  in  the  visible 
region  than  does  benzeneazophenol,  and  the  alkali  salts  more 
strongly  than  the  free  dyes.  The  order  of  absorption  for  the 
isomerides  in  the  dilutions  examined  is  para  >meta>  ortho,  except 
in  the  case  of  the  nitro- derivatives,  when  it  becomes  para  >  ortho  > 
meta.  The  deviation  of  the  latter  derivatives  may  be  due  to  a 
difference  in  structure.  The  changes  in  absorption  brought  about 
by  substitution  are  discussed  briefly  in  the  light  of  McCleland’s 
mutual  induction  theory  of  absorption  of  light.  J.  F.  S. 

Disturbance  of  the  Power  of  Fluorescing  of  Fluorescent 
Solutions  by  Light,  and  the  Photochemical  Equivalent  Law. 

Peter  Pringsheim  (Z.  Physik ,  1922,  10,  176 — 184). — The  change 
in  the  intensity  of  the  fluorescence  of  fluorescein,  eosin,  and  other 
substances  in  aqueous,  alcohol,  glycerol,  and  amyl  alcohol  solutions, 
when  submitted  to  an  intense  beam  of  light,  has  been  investigated. 
It  is  shown  that  the  disturbance  of  the  power  of  fluorescence,  dis¬ 
covered  by  Perrin  (A.,  1918,  ii,  418 ;  1919,  ii,  177)  and  investigated 
by  Wood  ( Proc .  Roy.  Soc .,  1921,  [A],  99,  362;  this  vol.,  ii,  334) 
is  due  to  the  concentration  of  the  acting  light,  a  result  also  obtained 
by  Wood.  Of  two  solutions  of  equal  concentration,  that  with  the 
weaker  fluorescence  is  changed  more  rapidly  than  the  other,  and 
of  two  solutions  with  the  same  intensity  of  fluorescence  and  with 
identical  absorption  and  fluorescence  spectra,  the  one  may  be 
changed  more  rapidly  than  the  other  and  thereby  a  different  pro¬ 
duct  produced.  The  fluorescence  spectrum  of  a  newly-formed 
substance  is  displaced  in  the  same  sense  as  the  absorption  spectrum 
of  this  substance.  The  intensity  of  fluorescence  is  not  markedly 
changed  at  low  temperatures,  but  the  chemical  reaction  is  prac¬ 
tically  inhibited.  For  these  reasons,  the  hypothesis  of  Perrin 
(loc.  cit.),  according  to  which  fluorescence  is  an  attendant  pheno¬ 
menon  of  chemical  change,  cannot  be  maintained.  On  the  other 
hand,  there  is  the  second  possibility,  that  either  fluorescence  or 
chemical  change  is  of  importance  for  the  validity  of  the  photo¬ 
chemical  equivalent  law.  J.  F.  S. 

The  Influence  of  Constitution  on  the  Rotatory  Power  of 
Optically  Active  Substances.  XV.  A  New  Constant  for 
Calculating  the  Curve  of  Rotation-dispersion.  H.  Rupe 
(Annalen,  1922,  428,  188 — 198). — In  place  of  the  customary  magni¬ 
tudes  A  a  and  A02,  it  is  now  proposed  to  use  A  a  and  A0,  and,  in  par¬ 
ticular,  their  product,  Aa  .  A Q—k,  which  is  termed  the  “  Rotation- 
Dispersion  Product,”  and  is  signified  by  the  letters  “  P.R.D.”  It 
is  shown  (by  reference  to  camphor  derivatives)  that  the  P.R.D’ & 
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exhibit  a  fair  degree  of  constancy  for  a  series  of  substances  of  the 
same  “  optical  type.”  C.  K.  I. 

Molecular  .ffilotropy  in  Liquids.  C.  V.  Raman  ( Nature , 
1922,  110,  11). — In  experiments  with  many  liquids  on  the  mole¬ 
cular  scattering  of  light,  the  scattered  beam  in  a  direction  trans¬ 
verse  to  the  primary  rays  shows  a  large  admixture  with  unpolarised 
light.  It  is  therefore  suggested  that  the  polarised  and  unpolarised 
parts  of  molecularly  scattered  light  may  arise  in  two  distinct  ways, 
the  former  being  a  mass  effect,  and  the  latter  a  molecular  effect. 
Passing  from  the  condition  of  vapour  to  that  of  liquid  considerably 
increases  the  ratio  of  unpolarised  to  polarised  light,  as  has  been 
experimentally  shown  in  the  cases  of  ethyl  ether,  benzene,  and 
chloroform ;  such  increase  would  naturally  be  in  proportion  to 
the  number  of  molecules  per  unit  volume.  Moreover,  when  a 
substance  is  in  the  state  of  vapour  under  small  pressures,  both  the 
positions  and  orientations  of  its  molecules  are  absolutely  at  random, 
and  assuming  the  molecules  to  be  selotropic,  the  degree  of  imper¬ 
fection  of  polarisation  of  the  light  scattered  by  it  may  be  calcul¬ 
ated  ;  in  the  liquid  state,  however,  the  packing  of  the  molecules  is 
so  close  that  their  ordering  in  space  is  no  longer  at  random,  but 
the  orientations  may  still  be  considered  to  be  arbitrary.  Viewed 
in  this  way,  the  same  results  are  obtained.  A.  A.  E. 

The  Rotatory  Power  of  Crystals  and  Molecular  Rotatory 
Power.  Louis  Longchambon  (Compt.  rend.,  1922,  175,  174 — 
177), — A  comparison  of  the  crystalline  rotatory  power  with  the 
molecular  rotatory  power  expressed  as  [a]d/100,  where  [a]  is  the 
specific  molecular  rotation,  and  d  the  density  of  the  crystal,  showed 
with  the  substances  examined,  including  camphor,  sucrose,  rubi¬ 
dium,  and  ammonium  tartrates,  and  ammonium  molybdomalate, 
no  definite  constant  relationship.  On  the  other  hand,  the  rotatory 
dispersions,  that  is  to  say,  the  ratio  of  the  rotations  for  two  given 
spectral  lines,  exhibited  practically  constant  values,  in  spite  of 
great  variations  in  the  rotatory  power  in  passing  from  the  liquid 
to  the  crystalline  state.  In  the  case  of  camphor,  remarkably  con¬ 
stant  values  were  obtained  for  the  rotatory  dispersion  in  solution  in 
ethyl  ether,  and  in  hexane,  and  in  the  liquid,  gaseous,  and  crystalline 
states.  If  it  is  admitted  with  Traube  and  Landolt  that  there  is  a 
structural  rotatory  power  in  crystals  superimposed  on  a  molecular 
rotatory  power,  the  former  must  therefore  present  the  same  rotatory 
dispersion  as  the  latter,  which,  a  priori,  does  not  seem  reasonable. 
The  only  alternative  to  this  is  that  there  is  no  structural  rotatory 
power,  and  the  rotatory  power  of  the  crystal  is  therefore  the  mole¬ 
cular  rotatory  power  in  a  determined  direction,  it  being  established 
that  the  rotation  is  variable  with  the  direction  of  observation. 
The  rotatory  dispersion,  however,  is  in  all  cases  independent  of 
the  direction  of  observation.  G.  F.  M. 

A  Case  of  Total  Anomalous  Rotation-Dispersion.  H.  Rupe 
and  H.  Schmid  ( Helv .  Chim.  Acta ,  1922,  5,  437 — 443). — Tschugaev 
and  Glinin  (A.,  1912,  ii,  1020)  consider  that  the  cause  of  anomalous 
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rotation- dispersion  is  to  be  found  in  the  influence  of  the  optical 
superposition  of  several  asymmetric  carbon  atoms  on  an  absorption 
band  in  the  ultra-violet.  The  authors  dispute  this  hypothesis,  and 
suggest  that  the  phenomenon  is  due  to  the  disturbing  influence  of 
unsaturated  residues  on  the  asymmetric  carbon  atom.  In  agree¬ 
ment  with  this  view,  they  find  that  triphenylm  ethyl- a- amino  - 
camphor  exhibits  total  anomalous  rotation-dispersion  in  benzene 
and  in  acetone  solution,  whilst  the  condensation  product  of  a-amino- 
camphor  with  hydroxymethylenecamphor  is  normal. 

OL-Triphenylmethylaminocamphor  is  prepared  by  condensing  tri- 
phenylchloromethane  with  a-aminocamphor,  m.  p.  153 — 154°, 
[a]c  — 1*34°,  [a]D  — 1*68°,  [a]IIg-l-68  (A=546*3),  [a]F  -2*13°  in 
benzene. 

Methylenecamphor-x-aminocamphor, 


c,h4<Vh™-ch=?-- 

8  4  CO  CO 


>c8h 


14  > 


forms  white  to  pale  yellow  leaflets,  m.  p.  228 — 230°  (decomp.); 
[a]c  +90-51°,  [a]D  +121-8°,  [a]Hg  +151-7°,  [a]F  +211-4°  in  benzene. 

E.  H.  R. 


Coagulation  of  Colloids  by  Sunlight.  P.  B.  Ganguly  and 
N.  R.  Dhar  (Kolloid  Z.y  1922,  31,  16 — 19). — The  action  of  sunlight 
on  colloidal  gold,  silver,  platinum,  copper,  sulphur,  selenium,  a 
number  of  colloidal  sulphides,  hydroxides,  and  complex  colloidal 
solutions,  both  pure  and  in  the  presence  of  protecting  colloids,  has 
been  investigated.  In  most  cases,  it  is  shown  that  sunlight  in¬ 
creases  the  rate  of  coagulation.  In  the  case  of  the  metallic  sulphides, 
the  sensitiveness  toward  sunlight  follows  the  order  :  arsenic,  cad¬ 
mium,  mercury,  and  antimony  sulphide,  whilst  in  the  presence  of 
gelatin  as  protecting  colloid  the  order  is  :  nickel,  platinum,  zinc, 
gold,  iron,  cobalt,  and  silver  sulphide.  In  the  case  of  a  manganese 
dioxide  sol  containing  0'3  gram  of  manganese  dioxide  per  litre, 
sunlight  has  the  same  coagulating  action  as  2-5  c.c.  of  a  2iV-solution 
of  copper  sulphate  acting  on  25  c.c.  of  the  sol.  Colloidal  solutions 
of  stannous,  bismuth,  lead,  manganese,  and  ferrous  sulphides,  when 
acted  on  by  sunlight  in  the  presence  of  air,  are  oxidised  with  the 
formation  of  colloidal  sulphur,  which  on  further  action  of  light  is 
coagulated.  J.  F.  S. 

Decomposition  of  Iodoform  in  Solutions  by  Means  of 
Radiant  Energy.  E.  IT.  Butler  ( Chem .  News ,  1922,  125,  38 — 
39). — Iodoform  in  benzene  or  carbon  tetrachloride  solutions  is 
decomposed  by  light,  but  in  alcoholic  solution  there  is  no  decom¬ 
position.  J.  F.  S. 

Thermotropy.  Jose  Rodriguez  Mourelo  {Anal.  Fis ,  Quim ., 
1922,  20,  139 — 145). — Some  experiments  are  recorded  on  the  effect 
of  heat  on  the  phototropy  of  certain  sulphides.  Phototropy  is 
diminished  by  low  temperatures  and  increases  with  rise  of  tem¬ 
perature  up  to  a  maximum,  after  which  it  diminishes.  Photo¬ 
tropy  may,  under  certain  conditions,  be  induced  by  simple  heating 
in  the  absence  of  light.  G.  W.  R. 
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Conductivity  of  the  Latent  Image.  A.  G.  Rabinovich 
( J .  Physical  Chem.,  1922,  26,  577 — 590).— With  the  object  of 
furnishing  evidence  as  to  the  nature  of  the  undeveloped  photo¬ 
graphic  image,  the  author  has  determined  the  electrical  resistance 
of  celluloid  photographic  films  and  silver  bromide  gelatin  emulsions 
both  before  and  after  illumination.  The  results  show  that  the 
resistance  undergoes  no  change  measurable  by  the  most  sensitive 
methods,  and  consequently  this  method  throws  no  light  on  the 
nature  of  the  latent  image.  The  electrical  conductivity  of  a  dry 
film  5x10  mm.  at  18 — 20°  is  of  the  order  10~n/ohm  cm.  and  the 
temperature  coefficient  about  10%  per  degree,  whilst  the  specific 
conductivity  of  a  silver  bromide  gelatin  emulsion  at  22°,  is  8*0  X 
10“4ohm_1  and  the  temperature  coefficient  3%  per  degree. 

J.  F.  S. 

Absorption  and  Dispersion  of  Radiation.  Fritz  Weigert 
( Z .  physikal.  Chem.,  1922,  44,  414 — 444). — A  theoretical  paper  in 
which  the  absorption  and  dispersion  of  radiation  are  considered  in 
the  light  of  modern  work.  The  experimental  results  of  the  effects 
of  linearly  polarised  light  on  the  different  photo -sensitive  systems 
and  the  adaptation  of  the  system  to  the  colour  of  the  exciting 
radiation  are  mainly  considered.  It  is  shown  that  for  these  effects 
not  a  single  molecule,  but  always  a  whole  system  of  numerous 
unordered  and  closely-packed  molecules  of  different  types,  is 
responsible.  The  actual  process  of  adsorption,  which  is  closely 
connected  with  the  adaptation,  can  only  occur  through  the  simul¬ 
taneous  action  of  different  molecules  or  molecular  groupings.  The 
combination  of  the  individual  parts  of  such  a  closely  packed  aggre¬ 
gate  occurs  through  electrons  in  an  internal  photo-electric  effect,  in 
which  an  electron  from  a  molecule  is  projected  in  the  direction  of 
the  radiation  with  an  energy  given  by  the  relationship  1  /2mv2=hv, 
and  taken  up  by  an  electron  receiver.  The  frequency  and  direction 
of  the  absorbed  radiation  is  determined  by  the  distance  between 
the  two  molecules  and  their  relative  orientation;  since  almost 
all  combinations  are  possible,  the  adaptation  to  the  colour  and 
direction  of  the  radiation  is  practically  unlimited.  The  absorption 
spectrum  varies  with  the  spatial  arrangement  and  the  relative 
proportion  of  the  electron  emitter  and  receiver,  in  the  sense  that  the 
bands  are  displaced  toward  the  red  when  the  proportion  of  receivers 
is  greater  than  that  of  emitters,  and  toward  the  blue  when  the 
proportion  is  the  reverse.  It  is  possible  by  spectrometric  measure¬ 
ments  to  differentiate  the  two  constituents.  The  inconstancy  of 
the  absorption  of  the  chief  coloured  substances,  the  finely  divided 
disperse  systems,  organic  dyes,  and  inorganic  complex  compounds 
can  be  shown  in  the  case  of  the  photo-chlorides,  cyanin  collodion 
layers,  and  the  blue  copper-ammonia  complexes  respectively.  In 
all  these  cases,  Beer’s  law  does  not  hold,  and  the  reason  for  this  is 
to  be  found  in  the  method  of  action  of  the  electron  emitters  and 
receivers,  so  that  here  a  perfectly  general  phenomenon  is  to  be 
found.  The  emitters  expel  their  electrons  with  an  energy  hv 
when  they  encounter  a  radiation  of  frequency  v  in  a  perfectly 
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definite  phase,  which  probably  is  the  maximum  of  the  magnetic 
displacement.  The  electron  then  probably  takes  a  cometary  path, 
and  if,  at  the  limit  of  its  path,  it  meets  an  electron  receiver  it  stays 
there,  and  the  system  now  richer  by  one  energy  quantum  takes 
from  the  radiation  the  amount  of  energy  still  failing.  In  the 
more  likely  case  where  the  electron  does  not  meet  with  a  receiver, 
it  returns  to  the  emitting  molecule  and  thereby  emits  an  impulse 
wave  of  the  frequency  v.  This  impulse  is,  however,  emitted  with  a 
certain  delay,  which  is  equal  to  the  time  of  flight  of  the  electron. 
During  the  passage  of  radiation  through  a  material  system,  a  dimi¬ 
nution  of  the  light  velocity  is  recorded  which  is  greater  the  greater 
the  frequency,  for  the  electron  has  a  longer  path  and  the  time 
of  flight  is  longer.  Here  is  to  be  found  a  meaning  for  normal 
dispersion.  When  the  time  of  flight  is  exactly  a  half  period  of  the 
radiation,  the  emitted  impulse  destroys  the  exciting  radiation 
entirely  by  interference.  If  this  corresponds  with  the  characteristic 
frequency  of  the  substance,  then  the  radiation  does  not  pass  through 
the  medium,  and  a  zero  velocity  of  light  and  an  infinitely  large 
index  of  refraction  are  observed.  When  the  time  of  flight  is  only 
a  little  larger  than  the  half  period,  then  it  appears  as  though  the 
emitted  wave  commences  before  the  exciting  radiation  disappears. 
Here  there  is  an  apparent  increase  in  the  velocity  of  light  and 
abnormal  dispersion.  This  repeats  itself  when  the  time  of  flight  tv 
is  equal  to  an  odd  multiple  of  the  half  period  which  is  expressed 
by  the  formula  tv~  {n — 1  /2)1  jv.  The  abnormal  dispersion  of  spectrum 
lines  is  probably  explained  by  this  formula,  when  for  n  the  natural 
series  of  numbers  is  inserted.  J.  F.  S. 


Determination  of  the  Velocity  of  the  a-Rays  of  Polonium. 

(Mlle)  Irene  Curie  ( Compt .  rend.,  1922,  175,  220 — 222). — The 
velocity  of  emission  of  the  a-rays  of  polonium  was  determined  by 
the  magnetic  deviation  method,  the  distance  between  the  im¬ 
pressions  produced  by  the  a-rays  on  a  photographic  plate  in  the 
presence  and  in  the  absence  of  the  magnetic  field  being  measured 
with  great  precision  by  means  of  the  instrument  used  for  spectro- 
graphic  measurements,  from  which  it  was  calculated  that  the 
velocity  of  the  rays  is  1593  X  109  cm.  per  second,  and  the  ratio  of 
the  emission  velocities  of  the  a-rays  of  polonium  compared  with 
those  of  radium- C  is  accordingly  0*829.  This  is  in  close  agreement 
with  the  value  0*826  given  for  the  ratio  of  the  cube  roots  of  the 
penetrating  power  of  the  a-rays  of  these  two  elements. 

G.  F.  M. 

a-Particles  as  Detonators.  G.  H.  Henderson  {Nature, 
1922,  109,  749). — If  it  is  considered  that  when  an  a-particle  passes 
through  matter,  the  matter  in  its  proximity  is  momentarily  raised 
to  a  high  temperature,  the  detonation  of  certain  unstable  substances 
would  be  expected  to  take  place  on  exposure  to  the  action  of  these 
particles.  Air- dried  nitrogen  iodide  is  detonated  in  this  way. 
The  detonation  is  not  caused  by  the  first  a-particle  which  happens 
to  strike  the  substance,  but  appears  to  be  a  probability  effect. 

A.  A.  E. 
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Multiple  Valency  in  the  Ionisation  by  a-Rays.  T.  R. 

Wilkins  ( Physical  Rev.,  1922,  19,  210 — 220;  cf.  Millikan,  Gotts- 
chalk,  and  Kelly,  ibid.,  1920,  15,  157 ;  Proc.  Nat.  Acad.  Sci.,  1919, 
5,  591). — Slight  modifications  were  introduced  into  Millikan’s  oil- 
drop  method  for  determination  of  the  valency  of  individual  ions, 
polonium  being  used  instead  of  radium  bromide  as  a  source  of 
a-rays.  In  air,  not  more  than  3%  of  the  positive  ions  could  have 
been  doubly  charged;  the  number  was  probably  considerably 
smaller.  In  helium,  a  determination  was  made  of  the  variation 
of  the  number  of  “  doubles  ”  with  the  range;  the  maximum  pro¬ 
portion  was  found  to  be  about  10%  for  the  range  of  maximum 
ionising  power.  The  corresponding  figure  for  hydrogen  was  0*5%. 
The  relative  stopping  power  for  a-rays  of  air  and  helium  was  found 
to  be  about  3*8,  a  result  which  is  in  agreement  with  the  Bragg- 
Kleeman  law.  A.  A.  E. 

Theory  of  Rontgen  Spectra.  II.  Adolf  Smekal  ( Sitzungsber . 
Alcad.  Wiss.  Wien,  1920,  129,  635 — 660;  from  Chem.  Zentr.,  1922, 
i,  240). — The  error  introduced  by  the  use  of  the  Loschmidt  number 
in  the  standard  value  for  the  lattice  constant  of  sodium  chloride 
is  considered.  Attention  is  also  directed  to  a  theoretical  La  arrange¬ 
ment  which  takes  account  of  the  relativity  correction.  The  hypo¬ 
thesis  used  in  the  proof  of  the  electron  ring  theory  may  be  reduced 
to  Bohr’s  frequency  hypothesis.  The  presence  of  three  electrons 
in  the  K  ring  follows  qualitatively  from  the  assumption  of  a  spacial 
arrangement  of  electrons  in  the  sheath.  The  determination  of  the 
quantum  conditions  of  the  L  and  M  electrons  permits  the  number 
of  L  and  M  absorption  edges  to  be  obtained.  G.  W.  R. 

Rontgen  Spectra  and  Chemical  Valency.  Gregor  Wentzel 
(Naturwissenschaften,  1922,  10,  464 — 468).— A  discussion  of  the 
dependence  of  the  K  absorption  limits  of  chlorine  and  phosphorus 
on  the  valency  as  observed  by  Lindh  (Compt.  rend.,  1921,  172, 
1175)  and  Bergengren  (A.,  1920,  ii,  654).  It  is  probable  that  the 
properties  of  the  K  limits  of  titanium,  vanadium,  and  chromium 
reported  by  Fricke  (A.,  1921,  ii,  6)  are  due  in  so  far  as  this  structure 
extends  to  the  weaker  part  to  the  presence  of  ions  of  different 
valency.  The  structure  of  the  K-$  line  of  the  light  elements  is 
explained  similarly  (cf.  Hjalmar,  A.,  1920,  ii,  655 ;  1921,  ii,  145, 
292).  Chemical  Abstracts. 

Radium  Synthesis  of  Carbon  Compounds  from  Air. 

F.  Harrison  Glew  ( Nature ,  1922,  109,  714). — Quartz  or  glass 
fibres,  supported  immediately  above  an  uncovered  radioactive 
surface,  the  whole  being  enclosed  in  a  box  in  a  dark  room,  become 
covered  in  a  few  days  with  a  white,  viscid  liquid,  tending  to  form 
droplets.  Prolonged  exposure  causes  increase  in  size  of  the  drop¬ 
lets,  coloration  to  dark  brown,  and  a  tendency  to  solidify  with 
irregular  contraction.  The  gaseous  emanation  of  radium  seems 
to  be  necessary,  since  deposits  cannot  be  obtained  by  using  a-, 
P-,  or  y-rays,  either  separately  or  in  combination.  A  chemical 
examination  of  the  products  has  not  yet  been  made.  A.  A.  E. 
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An  Attempt  to  Influence  the  Rate  of  Radioactive  Dis¬ 
integration  by  Use  of  Penetrating  Radiation.  G.  Hevesy 
(Nature,  1922,  110,  216;  cf.  Ellis,  this  vol.,  ii,  339). — It  is  assumed 
that  the  emission  of  y-rays  from  the  nucleus  of  the  atom  precedes 
the  disintegration  process.  If,  therefore,  the  nucleus  could  be 
induced  to  take  up  a  y-ray  impulse  supplied  by  an  exterior  source, 
it  would  mean  a  change  in  its  stability,  and  so  most  probably  a 
change  in  the  rate  of  its  disintegration.  Experiments  with  uranium 
in  radioactive  equilibrium  with  uranium-X,  and  with  radium-D 
in  equilibrium  with  radium-^,  failed  to  show  a  change  in  p-radiation 
greater  than  0-1%  and  0*2%,  respectively.  A.  A.  E. 

Measurement  of  the  Resonance,  Radiation,  and  Ionisation 
Potentials  of  Several  Gases  and  Vapours.  Paul  Edward 
Boucher  ( Physical  Rev.,  1922, 19,  189 — 209 ;  cf.  Mohler  and  Foote, 
A.,  1920,  ii,  464). — A  modification  of  Compton’s  variable-area 
electrode  was  empk>3red.  The  resonance  potentials  were  obtained 
from  the  difference  in  voltage  between  successive  peaks  of  the 
resonance  curves ;  the  ionisation  potentials  from  the  Lenard 
current-voltage  curves  corrected  as  to  zero  by  the  resonance 
curves ;  the  relative  importance  of  radiation  and  ionisation  at  various 
voltages  from  the  ratio  of  the  Lenard  currents  obtained  with  the 
plate  to  the  corresponding  currents  obtained  with  the  gauze  elec¬ 
trode  having  only  one-fourth  the  area.  The  critical  resonance 
potentials,  potentials  at  which  radiation  is  predominant,  and 
ionisation  potentials,  in  volts,  accurate  to  about  iOT  volt  except 
in  the  case  of  toluene,  are  as  follows  :  hydrogen,  10*1,  10*1 — 13*6, 
13*6,  and  15*6;  nitrogen,  8-4,  8*4 — 15*8,  15*8;  oxygen,  8*0,  none, 
14*0;  ethyl  ether,  6-6,  8*1 — 10*1,  13*6;  benzene,  6*0,  none,  9*6; 
toluene,  6*2i0*2,  none,  S-oiO-o;  xylene,  6*5,  none,  10*0;  chloro¬ 
form,  6*5,  none,  11*5.  A.  A.  E. 

The  Effect  of  Oxygen  and  Hydrogen  on  the  Emission  of 
Electrons  from  Hot  Platinum.  Laurice  L.  Lockrow  (Physical 
Rev.,  1922,  19,  97 — 113). — By  using  a  tube  with  a-  platinum 
cylinder  surrounding  a  V-shaped  filament,  it  was  found  that  the 
effect  of  oxygen  and  air  was  slightly  to  decrease  the  emission,  the 
observations  of  Richardson,  Wilson,  and  others  being  thereby 
confirmed.  The  effect  is,  however,  temporary  and  is  not  due  to 
the  formation  of  heavy  ions,  neither  is  there  evidence  of  the  form¬ 
ation  of  an  oxide  of  platinum.  Pure  hydrogen  probably  has  no 
effect  on  the  emission  from  pure  platinum,  the  observed  effects, 
although  considerable,  being  ascribed  to  impurities.  Richardson’s 
constants  for  pure  platinum  were  found  to  be  :  A =9900  ;  6=52000, 
whence  the  thermionic  work  function  for  platinum  is  4*46  volts. 
These  values  are  lower  than  those  obtained  by  other  methods, 
and  are  subject  to  errors  inherent  in  the  resistance  method  of 
measuring  temperatures.  A.  A.  E. 

Behaviour  of  Free  Electrons  toward  Gas  Molecules. 

H.  B.  Wahlin  (Physical  Rev.,  1922,  19,  173 — 186). — To  account 
for  the  appearance  of  abnormal  negative  mobilities  at  low  pressures, 
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Wellisch  (Amer.  J.  Sci.,  1915,  [iv],  39,  583;  1917,  [iv],  44,  1; 
A.,  1917,  ii,  352)  assumes  that  in  order  to  form  an  ion  an  electron 
must  have  more  than  a  certain  amount  of  energy,  whilst  Thomson 
(Phil.  Mag.,  1915,  [vi],  30,  321)  considers  that  it  must  have  made, 
on  the  average,  n  impacts.  The  author  finds  that  when  the  energy 
of  the  electrons  is  increased  the  number  of  ions  is  not  increased ; 
hence  Thomson’s  theory  is  preferred.  The  Thomson  constant  n 
was  determined  for  carbon  monoxide,  ammonia,  ethylene,  acetylene, 
ethane,  ethyl  chloride,  and  chlorine.  The  results,  which  depend 
on  the  values  assumed  for  the  mobility  of  the  electron  in  the  various 
gases,  indicate  a  progressive  decrease  in  the  value  of  n  in  the  above 
order  from  about  108  for  carbon  monoxide  to  103  or  less  for  chlorine. 
It  is  concluded  that  electronegative  gases  attach  electrons  more 
readily  than  do  electropositive  gases,  and  that  the  degree  of  satur¬ 
ation  of  hydrocarbons  has  but  little  effect.  The  mobility  of 
negative  ions  in  chlorine,  ethane,  and  ethylene  was  found  by 
Rutherford’s  method  to  be,  respectively,  0-73,  T30,  and  0-91 
cm. /sec. /volt /cm.  at  atmospheric  pressure.  A.  A.  E. 

Piezo-electricity  of  Potassium  Sodium  Tartrate  Crystals. 

E.  Kilburn  Scott  (Trans.  Faraday  Soc.,  1922,  17,  748 — 752). — 
An  account  of  the  piezo-electric  properties  of  Rochelle  salt  crystals, 
based  on  the  recent  work  of  A.  McLean  Nicolson.  Suitable  crystals 
are  best  prepared  by  the  hurried  cooling  of  a  saturated  solution  of 
potassium  sodium  tartrate,  in  which  a  temperature  gradient  is 
established  and  seed  crystals  are  immersed.  Piezo -electric  pro¬ 
perties  are  best  developed  in  crystals  having  one  side  slightly 
concave  and  the  other  convex,  and  in  which  the  “  hour-glass  ” 
marking  is  developed.  An  average-sized  crystal  weighs  100  grams.. 
The  piezo -electric  effect  is  very  pronounced  when  the  crystal  is 
dried  in  90%  alcohol  for  twenty-four  hours,  then  in  100%  alcohol 
for  about  four  hours,  and  afterwards  baked  at  40°  for  several 
days.  In  the  case  of  crystals  showing  the  “  hour-glass  ”  structure, 
the  piezo-electric  effect  is  best  developed  by  the  application  of  a 
twisting  couple  about  the  principal  axis  of  the  crystal.  Potentials 
as  high  as  500  volts  can  be  developed,  and  the  crystals  are  readily 
applicable  to  the  reproduction  and  transmission  of  sounds. 

J.  S.  G.  T. 

The  Electrodeless  Discharge  in  certain  Vapours.  J.  K. 

Robertson  (Physical  Rev.,  1922,  19,  470 — 477;  cf.  A.,  1921,  ii, 
668). — The  effect  of  the  discharge,  which  was  produced  by  electro¬ 
magnetic  induction,  varied  with  the  vapour  pressure  and  with 
the  E.M.F.  Potassium  at  250—300°  gave  a  bright  ring  with  a 
spectrum  including  seven  or  more  members  of  each  subordinate 
series.  Sodium  above  300°  gave  a  bright  yellow  discharge  showing 
the  D-lines,  four  members  of  the  diffuse  series,  and  three  members 
of  the  sharp  series.  Lithium  up  to  500°  gave  only  a  feeble  dis¬ 
charge  due  to  impurities.  Kowalski’s  observations  in  the  case  of 
mercury  were  confirmed  and  extended.  A  white  ring  discharge 
(at  70 — 110°),  at  first  dazzling,  became  fainter  and  was  followed 
(at  110 — 115°)  by  a  green  glow  of  which  the  spectrum  showed 
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a  few  lines  superimposed  on  a  continuous  band  extending  from  the 
violet  to  the  yellow.  The  glow  may  be  associated  with  poly¬ 
atomic  molecules  formed  at  the  higher  vapour  pressures.  Iodine 
at  — 5°  to  +5°  gave  a  pale  yellow  ring  showing  a  band  spectrum, 
changing  with  increase  in  the  spark  gap  to  a  green,  pink- bordered 
ring  with  a  line  spectrum.  The  change  may  be  due  to  dissociation 
of  molecules  into  atoms.  It  is  suggested  that  the  method  may  be 
applied  to  the  investigation  of  isotopy.  A.  A.  E. 


Construction  of  Platinum  Film  Electrodes  and  their 
Method  of  Use.  A.  Eilert  (Z.  angew.  Chem .,  1922,  35,  445 — 
446). — The  method  of  preparing  durable  electrodes  from  burnt-in 
layers  of  platinum  is  described.  A  thin  piece  of  platinum  wire  is 
sealed  into  the  end  of  a  glass  tube  and  while  the  glass  is  still  soft 
pushed  inward,  so  that  a  deep  depression  is  produced.  This  is 
allowed  to  cool  and  then  coated  with  one  of  the  numerous  platinising 
liquids  in  such  a  way  that  both  the  outside  walls  of  the  tube  and 
the  walls  of  the  depression  are  thickly  coated.  The  tube  is  then 
heated,  at  first  cautiously  and  then  to  the  softening  point.  In 
this  way,  a  layer  of  platinum  is  burnt  into  the  glass  and  is  in  good 
contact  with  the  platinum  wire.  A  drop  of  mercury  inside  the 
tube  makes  contact  with  the  rest  of  the  apparatus.  Measurements 
are  given  to  show  the  durability  and  permanence  of  such  electrodes. 


J.  F.  S. 


Construction  of  Platinum  Film  Electrodes  and  their 
Method  of  Use.  A.  Eilert  ( Z .  angew.  Chem.,  1922,  35,  452 — 
455). — Examples  are  given  of  the  application  of  the  film  electrodes 
described  in  the  preceding  abstract.  Only  in  the  case  of  film 
electrodes  used  in  the  electro -analysis  of  metals  do  the  films 
require  periodical  renewal.  A  simplified  method  of  electrometric 
titration  of  solutions  of  salts  of  weak  acids  is  described. 

J.  S.  G.  T. 


Sodium  Amalgam  Electrode  for  the  Determination  of 
Sodium  Ion  [Concentration].  Benjamin  S.  Neuhausen  (J. 
Amer .  Chem.  Soc .,  1922,  44, 1411 — 1416). — The  trustworthiness  of  a 
sodium  amalgam  electrode  for  the  measurement  of  the  concentration 
of  sodium  ions  has  been  investigated  by  measuring  cells  of  the  type 
NaHg|NaCl(c)||sat.  KCl||sat.  KCl,Hg2Cl2|Hgat  25°.  Further  measure¬ 
ments  have  also  been  made  with  sodium  chloride  containing  various 
amounts  of  potassium,  ammonium,  calcium,  and  zinc  chlorides.  The 
electrode  was  made  up  in  a  vessel  similar  to  that  employed  by 
Lewis  and  Kraus  (A.,  1910,  ii,  1027),  except  that  at  the  bottom 
of  the  vessel  there  was  a  tap  for  draining  off  the  amalgam  which 
had  dropped  from  the  electrode.  An  amalgam  containing  about 
0-16%  of  sodium  was  used  and  measurements  were  made  against 
the  normal  electrode.  The  following  values  were  obtained  for  the 
concentrations  of  sodium  chloride  stated:  0*20iV,  2*1483  volt; 
0A0N,  2*1650  (2*1649);  0-02A,  2*2035  (2*2042);  0-01A,  2*2198 
(2*2213) ;  the  values  in  brackets  are  the  E.M.F.  values  calculated 
from  the  value  obtained  for  the  0*20^-80^^00.  Further  readings 
were  made  in  each  case  at  five -minute  intervals  to  see  how  rapidly 
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the  electrode  lost  its  sodium,  and  then  a  new  surface  was  produced 
and  a  further  reading  made.  The  following  figures  show  the  type 
of  change  :  O^A-sodium  chloride,  voltage  at  start,  2*1482 ;  after 
five  minute  intervals,  2*1482,  2*1480,  2*1476,  2*1470,  2*1460;  new 
surface,  2*1483.  Long  series  of  measurements  are  recorded  for 
solutions  containing  the  salts  mentioned  above,  gelatin,  serum, 
and  proteins  and  no  difficulties  were  observed  in  the  work. 

J.  F.  S. 

Modification  of  the  Clark  Hydrogen  Electrode  Vessel  to 
permit  Accurate  Temperature  Control.  Glenn  E.  Cullen 
(J.  Biol.  Chem.,  1922,  52,  521 — 524). — The  Clark  electrode  vessel 
(A.,  1916,  ii,  75)  is  provided  with  an  additional  opening  by  means 
of  which  a  thermometer  may  be  inserted  in  the  solution.  E.  S. 

Electrolysis  of  Aqueous  Solutions  of  Alkali  Nitrites  with 
a  Lead  Anode,  and  an  Electrometric  Determination  of  the 
Constitution  of  the  Complex  Ion  formed.  F.  H.  Jeffery 
{Trans.  Faraday  Soc .,  1922,  17,  709 — 718). — In  continuation  of 
previous  work  on  the  electrolysis  of  aqueous  sodium  nitrite  solu¬ 
tions  employing  a  silver  or  copper  anode  (A.,  1920,  ii,  662;  1921, 
ii,  374),  the  author  has  investigated  the  phenomena  occurring  when 
a  pure  lead  anode  is  employed  in  such  electrolysis.  A  cathode 
of  smooth  platinum  was  used.  The  strength  of  the  anolyte  solu¬ 
tion  varied  from  6*9  grams  to  27*6  grams  of  sodium  nitrite 
per  100  grams  of  water.  The  temperature  was  maintained  at 
17 — 18°,  and  the  anode  area  was  100  sq.  cm.  The  current  ranged 
from  0*099  to  0*77  ampere.  Lead  was  in  no  case  deposited  on  the 
cathode,  but  was  dissolved  at  the  anode,  forming  a  complex  ion 
which  gave  a  bright  orange  colour  to  the  anolyte.  For  small 
concentrations  of  lead  in  alkali  nitrite  solutions,  probably  the 
only  plumbo-nitrite  complex  formed  is  [PbfNOg^]".  Crystals  of 
Pb(N02)2,H20  are  in  equilibrium  with  solutions  obtained  from 
anolytes  of  certain  concentrations.  Solid  solutions  derived  from 
aqueous  solutions  containing  potassium-,  nitrate-,  and  nitrite -ions 
and  the  plumbo-nitrite  complex  are  orange-coloured,  but  more  red 
than  the  orange  of  lead  nitrite.  It  is  suggested  that  the  complex 
exists  as  a  definite  atomic  group  in  such  crystals.  J.  S.  G.  T. 

Electrolysis  of  Sodium  Silicate  Solutions.  James 
Frederick  Spencer  and  Kathleen  Proud  ( Kolloid  Z .,  1922,  31, 
36 — 37). — Orthosilicic  acid  may  be  prepared  by  the  electrolysis 
of  a  50%  solution  of  sodium  silicate  in  a  divided  cell,  using  a  heavy 
anode  current  density.  The  cathode  employed  was  a  platinum 
dish  7*5  cm.  in  diameter,  and  this  contained  a  small  porous  pot 
which  held  the  anode,  a  coil  of  platinum  wire  of  1*80  cm.2  surface. 
A  current  of  9  amperes  was  used,  and  this  fell  rapidly  until  no 
current  passed,  due  to  the  formation  of  an  insulating  layer  of 
orthosilicic  acid  on  the  anode.  On  bending  the  wire,  the  deposit 
fell  away  and  the  current  again  passed.  The  product  is  glass-like 
in  appearance,  entirely  insoluble  in  water,  and  stable  in  the  air. 

J.  F.  S. 
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The  Electrochemistry  of  Non-aqueous  Solutions.  I. 
Measurement  of  Current-density  and  Potential  Difference 
in  the  Electrolysis  of  Metallic  Salts  in  Pyridine.  Robert 
Muller  (. Monatsh .,  1922,  43,  67 — 74).— A  form  of  electrolytic  cell 
suitable  for  these  measurements  is  described,  and  the  preparation 
of  an  appropriate  standard  electrode  investigated.  The  element 
Ag/0*lA-AgNO3  in  pyridine  has  a  potential  (measured  with  refer¬ 
ence  to  the  calomel  electrode)  of  +0*28  volt  (H=0),  and  the 
element  Ag/0*lA-AgNO3  in  pyridine /NH4N03  saturated  solution  in 
pyridine,  has  +0*26  volt  (H— 0).  C.  K.  I. 

The  Electrochemistry  of  Non-aqueous  Solutions.  II. 
Decomposition  Potential  and  Electrode  Potentials  in  the 
Electrolysis  of  Pyridine  Solutions  of  Silver  Nitrate,  and  the 
Potential  of  Silver  in  these  Solutions.  Robert  Muller  and 
Alois  Duschek  (Monatsh.,  1922,  43,  75 — 80;  cf.  preceding 
abstract). — The  decomposition  potentials  are  :  0*lA-AgN03,  2*15 
volts;  A-AgN03,  2*05  volts;  saturated- AgN03,  T95  volts. 
The  silver  potentials  (invariant  with  current  density)  are  :  Ag/OTA- 
AgN03,  +0*24  volt;  Ag/A-AgN03,  +0*33  volt;  Ag/saturated 
AgNOs,  +0*33  volt  referred  to  the  hydrogen  electrode.  The 
anodic  potential  differences  are  functions  of  the  current  density 
for  each  of  the  above  concentrations.  C.  K.  I. 

Variations  in  the  Magnetic  Susceptibility  of  Oxychromic 
Salts  with  Addition  of  Sulphuric  Acid.  B.  Cabrera  and 
S.  Pina  de  Rubies  (Anal.  Fis.  Quim.,  1922,  20,  175 — 181). — 
The  effect  of  the  addition  of  sulphuric  acid  to  solutions  of  an 
oxychromic  salt  is  twofold  and  results  in  a  depression  followed  by 
an  elevation  of  the  magnetic  constant.  In  the  experiments 
recorded  the  variations  of  the  magnetic  constant  of  solutions  of 
an  oxychromic  salt  with  time  were  followed  for  different  values  of 
the  ratio  H'/Cr’**.  For  high  values  of  this  ratio,  the  change  is 
so  rapid  that  only  the  elevation  in  the  magnetic  constant  is  notice¬ 
able.  For  low  values  of  the  ratio,  the  initial  depression  is  clearly 
shown  by  the  experimental  curves.  G.  W.  R. 

A  New  Adjustable  Thermostat  for  all  Temperatures 
between  0°  and  100°.  Samuel  Judd  Lewis  and  Florence 
Mary  Wood  (Trans.  Faraday  Soc .,  1922,  17,  696 — 700). — A 
form  of  thermostat  employing  a  toluene-mercury  thermo -regulator 
of  the  type  due  to  Barnes  and  to  Gouy  is  described.  The  individual 
parts  of  the  apparatus  were  independently  mounted  on  a  framework 
extending  the  length  of  the  thermostat.  The  surface  of  the  mercury 
used  in  the  electrical  relay  employed  was  covered  with  glycerol. 
The  dimensions  of  the  thermostat  were  24"  X  16"  X  14",  and  any 
desired  temperature  was  attained  from  cold  in  an  hour  and  a  half. 
After  a  further  half  hour,  the  temperature  did  not  vary  by  more 
than  0*01°.  J.  S.  G.  T. 

Electric  Heating  and  Controlling  Apparatus  for  a  small 
Thermostat.  S.  O.  Rawling  (J.  Soc.  Chem.  Ind .,  1922,  41, 
250 — 25 It). — An  electric  heating  and  controlling  apparatus  is 
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described  by  means  of  which  the  steady  temperature  of  a  small 
thermostat  may  be  speedily  fixed  at  any  point  between  25°  and 
40°  without  making  troublesome  readjustments  of  the  apparatus. 
The  current  is  supplied  through  two  resistances,  R1  and  i?2,  in  series 
to  the  heating  resistance,  and  a  toluene  or  calcium  chloride  regulator 
is  so  arranged  that  the  second  resistance  may  be  cut  out  or  left 
in  the  circuit  as  the  temperature  demands.  The  resistance  Rt 
is  of  such  a  size  that  when  the  current  passes  through  it  and  the 
heater  alone  too  much  heat  is  developed,  but  when  the  current 
passes  through  Rv  R2 ,  and  the  heater,  insufficient  heat  is  supplied 
to  keep  the  temperature  at  the  required  point.  The  thermo- 
regulator  consists  of  a  long  bulb  from  the  neck  of  which  a  side 
arm  slopes  downward  and  connects  with  the  middle  of  a  U-tube. 
The  U-tube  itself  is  divided  into  two  parts  by  means  of  a  glass 
seal  through  which  a  platinum  wire  is  fused.  One  arm  of  the 
U-tube  is  provided  with  a  short  length  of  capillary  tubing  of  about 
1  mm.  bore.  A  side  tube  is  fitted  above  the  top  of  the  capillary 
and  a  rubber  stopper  fitted  into  the  widened  end  of  the  U-tube 
carries  a  platinum  electrode,  which  projects  about  1-5  cm.  into 
the  capillary  tube.  The  upper  end  of  the  tube  leading  from  the 
main  bulb  is  fitted  with  a  glass  tap,  K,  of  fairly  wide  bore  and  very 
well  fitting.  To  fill  the  regulator  mercury  is  poured  into  the 
U-tube  so  that  its  level  is  about  half-way  up  the  capillary  tube; 
the  toluene  is  then  placed  in  the  bulb ;  electrical  terminals  are 
provided  by  the  platinum  wire  dipping  into  the  capillary  and  by 
a  cof>per  wire  dipping  into  the  other  arm  of  the  U-tube.  These 
electrodes  are  connected  with  a  small  relay  which  cuts  out  or 
inserts  the  resistance  R2  in  the  circuit.  Adjustment  is  effected 
by  bringing  the  bath  to  the  required  temperature  with  the  tap,  K , 
open.  The  tap  is  then  closed  and  the  electrode  tip  adjusted  to 
the  surface  of  the  mercury  in  the  capillary.  This  regulator  works 
extremely  well,  and  with  a  bath  of  27  litres  it  is  capable  of  keeping 
the  temperature  constant  to  0-02°  at  25°.  Calculations  are  given 
to  show  how  the  values  of  Rx  and  R2  may  be  arrived  at  for  any 
particular  temperature.  J.  F.  S. 

The  Specific  Heats  of  some  Sulphides  Used  in  Metallurgy, 
with  Special  Reference  to  High  Temperatures.  K.  Borne  - 
mann  and  O.  Hengstenberg  (Mitt.  Metallhiitt .  Inst.  Tech.  Hoch - 
schule  Breslau ,  1920,  18  pp.)* — By  means  of  Oberhoffer’s  vacuum 
method  improved  by  substituting  a  Nernst  metal  calorimeter  for 
the  Bunsen  ice  calorimeter,  the  specific  heats  of  the  quartz  used  as 
container  and  of  several  sulphides  were  determined.  The  figures 
for  quartz  (to  1400°)  agree  best  with  those  of  Magnus  (A.,  1913, 
ii,  103)  but  also  satisfactorily  with  those  of  White  (A.,  1909,  ii,  966) 
and  of  Wiist.  Results  at  100°  intervals  given  in  tabular  and  graphic 
form  can  be  summarised  as  follows  :  galena,  0 — 600°,  0*0500 — 
0-0540;  cuprous  sulphide,  0 — 900°,  0*1432 — 0*1369;  iron  sulphide, 
0 — 1200°,  0*1664 — 0*2216  (heat  of  fusion  calculated  as  60  cal. 
per  gram) ;  magnetic  pyrites,  0—100°,  0*1531 ;  pyrites,  0 — 100°, 
0-1284;  zinc  blende,  0 — 900°,  0*1249 — 0-1351;  Emser  blende, 
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0—900°,  0*1187— 0-1311;  Annam  blende,  0—900°,  0*1131—0-1287. 
In  zinc  blendes  containing  much  iron  the  relation  between  tem¬ 
perature  and  the  average  specific  heats  suggests  a  reciprocal 
solubility  of  ferrous  sulphide  and  zinc  sulphide  at  high  temperatures. 
Between  720°  and  760°  the  iron-zinc  blendes  showed  two  transition 
points  not  thus  far  known  and  these  were  confirmed  by  thermal 
analysis.  Chemical  Abstracts. 

The  Energy  of  Gaseous  Molecules.  J.  R.  Partington 
{Trans.  Faraday  Soc.f  1922,  17,  734 — 741). — The  experimental 
values  of  the  molecular  heats  at  constant  volume  of  various 
monatomic,  diatomic,  and  polyatomic  gases  are  critically  reviewed 
in  the  light  of  the  equipartition  of  energy  theory.  It  is  suggested 
that  exchange  of  energy  in  molecular  collisions  may  occur  in  quanta, 
the  energy  being  likewise  distributed  among  the  various  degrees 
of  freedom.  The  author  discusses  the  translational  energy  of 
gaseous  molecules,  when  the  frequency  in  the  energy  quantum 
relation  e=hv  is  identified  with  the  mean  value  of  the  collision 
frequency.  It  is  suggested  that  although  the  translational  energy 
is  almost  exactly  equal  to  the  equipartition  value,  at  the  ordinary 
temperature,  the  rotational  energy  may  depend  on  the  former 
through  a  whole -multiple  relation  existing  between  the  respective 
frequencies.  Vibrational  frequencies  are,  as  in  the  case  of  solid 
bodies,  assumed  to  be  independent  of  temperature.  The  values, 
deduced  from  experimental  data,  of  the  internal  molecular  heat 
of  hydrogen  at  various  temperatures,  are  compared  with  theoretical 
values  calculated  by  means  of  the  formulae  given  respectively  by 
Einstein,  Nernst  and  Lindemann,  Nernst,  and  an  empirical 

formula  of  the  author,  in  the  form  jV=6541  js/T,  where  v  is  the 
rotational  frequency,  equal  to  1000  v ,  where  v  is  the  translational 
frequency.  The  energy  of  the  hydrogen  and  nitrogen  molecules 
is  considered  from  the  point  of  view  of  Bohr’s  theory  of  atomic 
structure,  as  developed  by  Kruger  {Ann.  Physilc,  1916,  50,  346; 
51,  450).  The  theory  indicates  the  molecular  heat  of  nitrogen 
to  be  higher  than  that  of  hydrogen  and  less  affected  by  temperature. 

J.  S.  G.  T. 

Melting  Interval  of  certain  Undercooled  Liquids.  The 
Use  of  Liquid  Air  as  a  Refrigerant.  John  Bright  Ferguson 
(J.  Physical  Chem.}  1922,  26,  549 — 552). — It  has  been  previously 
noted  by  McIntosh  and  Edson  (A.,  1916,  ii,  230)  that  solids  formed 
by  the  sudden  chilling  of  aqueous  solutions  of  salts  and  acids  do 
not  show  a  melting  interval  extending  from  the  eutectic  point  to 
the  temperature  at  which  such  a  liquid  solution  would  be  in  equi¬ 
librium  with  a  trace  of  pure  ice,  but  rather  melted  exactly  at  this 
temperature.  These  authors  prepared  constant  temperature  baths 
by  using  such  chilled  materials.  The  present  author  has  prepared 
and  investigated  a  number  of  such  chilled  materials  (glasses) 
from  solutions  of  sodium  chloride  and  hydrochloric  acid.  It  is 
shown  that  the  constant  temperatures  obtained  on  melting  the 
glasses  are  dependent  on  the  particular  experimental  conditions. 
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In  the  case  of  salt  solution  glasses,  these  temperatures  approach 
the  liquidus  temperature,  but  are  always  below  it.  The  analysis 
of  the  residual  slushes  left  on  partial  melting  indicate  that  the 
salt  solution  glasses  may  persist  for  some  time  at  temperatures 
above  the  liquidus  temperature.  Since  there  does  not  appear 
to  be  an  exact  relation  between  the  melting .  temperatures  and 
the  liquidus  temperatures,  the  use  of  such  glasses  for  constant 
temperature  baths  cannot  be  regarded  as  of  general  application. 
One  explanation  of  the  constant  temperature  obtained  with  these 
glasses  is  that  this  temperature  is  the  point  at  which  the  heat 
absorbed  by  the  melting  glass  exactly  equals  the  heat  of  partial 
crystallisation  of  the  excess  component  together  with  the  heat 
lost  through  the  walls  of  the  container.  The  heat  given  out  when 
unit  weight  of  the  excess  component  crystallises  is  probably  very 
great  when  compared  with  the  heat  absorbed  when  unit  weight 
of  the  glass  melts.  If  the  glass  melts  slowly,  a  constant  temperature 
would  result  which  would  be  near  the  liquidus  temperature,  but, 
on  the  other  hand,  if  the  glass  melts  quickly  the  constant  tem¬ 
perature  would  be  considerably  below  the  liquidus  temperature. 
When  liquid  air  is  used  to  “freeze  ”  a  solution,  it  is  shown  that 
the  true  melting  curve  may  be  obscured  by  the  presence  of  the 
glass  in  the  melting  mass.  J.  F.  S. 

Vapour  Pressures  and  Heats  of  Vaporisation  of  Non- 
associated  Liquids.  F.  Spencer  Mortimer  (J.  Amer.  Chem . 
Soc .,  1922,  44,  1429 — 1435). — A  theoretical  paper  in  which 
empirical  methods  for  evaluating  the  constants  in  the  vapour 
pressure  and  sublimation  pressure  equations:  log  PV=CV—SV/T 
and  log  Gg — SgjT  are  given  and  their  significance  is  discussed. 

It  is  shown  that  Sv,  the  slope  of  the  log  Pvs  .  1  /T  curves  is,  for 
normal  liquids,  given  by  the  expression  $*=— 68+4*8772* 
+ 0*0005 7*2.  It  is  demonstrated  from  existing  experimental  data 
that  the  molecular  heat  of  vaporisation  is  equal  to  4-23$*,  rather 
than  4-58$*,,  the  value  generally  adopted.  It  is  shown  that  the 
values  of  the  molecular  latent  heats  of  vaporisation  calculated 
from  the  equation  LV=4-23SV  are  generally  in  better  agreement 
with  the  experimental  results  than  those  calculated  from  the 
equations  put  forward  by  Trouton,  Bingham,  or  Nernst.  This 
advantage  is  especially  noticeable  when  the  equations  are  applied 
to  substances  boiling  at  high  temperatures.  Thus  in  the  case  of 
cadmium  Tb=1051°,  .Lobs. =23480,  LCaic.=  4-58£= 26300,  Lcaic.— 4-23$ 
=  23920;  (Trouton)  22720;  (Bingham)  30200;  (Nernst)  22550. 
The  thermodynamical  equations  connecting  heats  of  vaporisation, 
heats  of  sublimation  and  heats  of  fusion  and  the  relationships 
with  vapour  pressure  and  sublimation  pressure  are  briefly  reviewed 
and  empirical  methods  for  calculating  each  from  the  freezing  and 
boiling  points  are  put  forward  for  normal  liquids.  J.  F.  S. 

The  Heat  of  Formation  of  Aluminium  Nitride.  Fr.  Fichter 
and  Ernst  Jenny  (Helv.  Chim.  Acta,  1922,  5,  448 — 454). — The 
aluminium  nitride  used  for  the  experiments  was  prepared  from 
aluminium  bronze  and  contained  about  91%  of  AIN  and  0-5% 
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of  silicon,  the  remainder  being  alumina.  The  heat  of  combustion 
was  measured  in  a  bomb  calorimeter,  the  nitride  being  mixed 
with  a  proportion  of  benzoic  acid  to  facilitate  combustion.  The 
heat  of  combustion  found  for  the  reaction  2AUSr+30=Al203+N2 
was  258*2  (254*8)  Cal.  Substracting  this  from  the  heat  of  com¬ 
bustion  of  aluminium,  2A1+30  — Al203-f- 380*2  Cal.,  the  value  for 
the  heat  of  formation  of  aluminium  nitride  is  A1+N=A1N+ 
61*0  (62*7)  Cal.  The  figure  in  brackets  is  the  corrected  value, 
assuming  that  all  the  silicon  present  in  the  nitride  was  in  the 
elementary  form.  The  value  found  is  considerably  higher  than 
that  obtained  by  previous  workers,  55 — 56  Cal.  E.  TI.  R. 

The  Graphitic  Conception  of  Aromatic  Carbon.  A.  L. 

von  Steiger  (Ber.,  1922,  55,  [2?],  1968 — 1979). — It  has  been  shown 
previously  that  the  heats  of  combustion  of  aromatic  hydrocarbons 
can  be  calculated  on  the  assumption  that  all  aromatic  C-C  and 
C-H  linkings  are  equivalent  but  differ  from  the  corresponding 
aliphatic  linkings.  The  value  for  the  aromatic  C~C  linking  which 
is  thus  deduced  agrees  very  closely  with  that  of  the  graphite  main 
linking  and  thus  important  evidence  of  the  graphitic  conception 
of  aromatic  carbon,  as  postulated  by  Debye  and  Scherrer,  is 
adduced.  Attempts  to  apply  similar  methods  to  the  calculation 
of  molecular  refractions  have  also  been  described  (A.,  1921,  ii,  473), 
and  it  has  been  found  that  the  results,  based  on  linking  constants, 
harmonise  better  with  the  observed  values  than  do  those  calculated 
by  Bruhl’s  summation  method.  These  results  have  been  criticised 
adversely  by  von  Auwers  (this  vol.,  ii,  98),  who  has  pointed  out 
that  an  incorrect  value  has  been  adopted  for  the  molecular  refraction 
of  naphthalene ;  this  is  admitted,  but  it  is  pointed  out  that, 
although  the  deviation  from  strict  additivity  is  thereby  rendered 
more  pronounced,  the  superiority  of  the  newer  method  of  cal¬ 
culation  still  remains. 

The  molecular  refractions  of  the  alkylbenzenes  have  been 
examined.  With  a  compound  such  as  ethylbenzene,  the  summation 
for  the  phenyl  group  is  effected  with  aromatic,  that  of  the  ethyl 
radicle  with  aliphatic,  constants ;  the  character  of  the  C-C  linking 
joining  the  two  halves  of  the  molecule  remains  undecided,  but  is 
assumed  provisionally  to  be  of  an  aliphatic  nature.  The  agree¬ 
ment  between  the  calculated  and  observed  values  for  the  lower 
benzene  homologues  is  very  satisfactory;  with  the  methyl  com¬ 
pounds,  depressions  are  observed  which  become  more  marked  as 
the  methyl  groups  are  in  closer  proximity  to  one  another  and  thus 
attain  their  maximum  in  compounds  such  as  1:2:3: 4-tetra- 
methylbenzene. 

The  communication  concludes  with  a  reply  to  the  criticisms 
of  Wibaut  (this  vol.,  ii,  239)  and  von  Weinberg  (A.,  1921,  ii,  668, 
669).  H.  W. 

The  Heat  of  Combustion  of  Benzoic  Acid,  Cane-sugar, 
and  Naphthalene.  W.  Swientoslawski  and  [Mlle]  H.  Star- 
czewska  (Bull.  Soc.  chim .,  1922,  [iv],  33,  654 — 667).— A  survey  of 
previous  work  on  the  subject  reveals  discrepancies  between  the 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  617 


results  obtained  by  various  workers  (cf.  Wrede,  A.,  1910,  ii,  1038; 
Roth,  A.,  1910,  ii,  584 ;  Swientoslawski,  A.,  1915,  ii,  315,  and  1921 
ii,  679;  Dickinson,  Bull .  Bur.  Stand.,  1915,  11,  190;  Richards, 
A.,  1920,  ii,  589;  Jessy,  this  vol.,  ii,  1041;  Henning,  A.,  1921, 
ii,  379;  Verkade,  this  vol.,  ii,  474).  Further  measurements  made 
by  the  authors  are  here  compared  with  those  of  Dickinson  and 
Verkade,  and  the  opinions  expressed  by  the  latter  (loc.  cit.)  as  to 
the  advisability  of  choosing  benzoic  acid  as  the  standard  substance 
are  now  supported  by  fresh  experimental  evidence.  Reference 
is  made  to  the  consideration  of  this  subject  by  the  International 
Conference  of  Pure  and  Applied  Chemistry,  Lyons,  1922. 

H.  J.  E. 

Heat  Developed  on  Mixing  Sulphuric  Acid,  Nitric  Acid, 
and  Water.  J.  W.  McDavid  (J.  Soc.  Chem.  Ind.,  1922,  41,  246 — 
250t). — The  heat  developed  on  mixing  various  proportions  of  the 
following  pairs  of  substances  :  49*2%  nitric  acid  and  96*16% 

sulphuric  acid,  20*0%  nitric  acid  and  96*16%  sulphuric  acid, 
96*8%  nitric  acid  and  60*0%  sulphuric  acid,  96*8%  nitric  acid 
and  99*5%  sulphuric  acid,  and  a  mixed  acid  containing  49*8% 
sulphuric  acid,  48*4%  nitric  acid,  and  1*8%  water  with  water, 
has  been  determined  calorimetrically.  From  the  results  obtained 
together  with  Thomsen’s  values  for  the  heat  of  dilution  of  sulphuric 
and  nitric  acids  respectively  (“  Thermochemistry,”  Thomsen, 
Burke,  p.  76),  triangular  diagrams  have  been  constructed  whereby 
the  heat  developed  on  making  any  mixture  of  the  three  substances 
may  be  obtained.  J.  F.  S. 

Compressibility  of  Exhausted  Flasks  in  the  Determinations 
of  the  Densities  of  Gases.  E.  Moles  and  R.  Miravalles 
(Anal‘.  Fis.  Quim.,  1922,  20,  104 — 116). — The  contraction  of  flasks 
used  in  the  determinations  of  gas  densities  due  to  atmospheric 
pressure  may  be  expressed  by  the  empirical  formula  #=17*5.  V /W  X 
10~6,  where  x  is  the  contraction  per  litre  of  volume,  V  the  volume 
of  the  flask,  and  W  its  weight.  Measurements  made  on  six  flasks 
by  three  methods  showed  good  agreement  of  observed  values 
with  values  calculated  from  the  formula.  G.  W.  R. 

The  Compressibility  at  0°  and  less  than  1  Atmosphere 
and  the  Divergence  from  Avogadro's  Law  of  Several  Gases. 

Ph.  A.  Guye  and  T.  Batuecas  (Helv.  Ghim.  Acta ,  1922,  5,  532 — 
543). — To  determine  accurately  the  molecular  weight  of  a  gas  by 
physico-chemical  methods,  it  is  necessary  to  know  accurately 
the  weight  of  a  normal  litre,  L0,  of  the  gas  and  its  divergence  from 
Avogadro’s  law,  1 +V  A  method  is  described  for  measuring  with 
great  precision  the  compressibility  of  a  gas  at  0°,  from  which  1 +A. 
can  be  calculated.  The  apparatus  consisted  of  three  cylindrical 
glass  bulbs  of  approximately  equal  volume,  accurately  calibrated, 
in  a  vertical  column,  connected  together  by  capillary  tubing  and 
at  the  top  communicating  with  a  barometer.  The  volume  of  the 
gas  was  measured  in  this  apparatus  at  approximately  1,  and  J 
atmosphere.  Experiments  were  made  with  oxygen,  hydrogen, 
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and  carbon  dioxide.  The  divergence  from  Avogadro’s  law  was 
calculated  from  the  formula  1  -\-\=(pv)0j(pv)1  (cf.  Guye,  A.,  1919, 
ii,  318). 

The  oxygen  used  was  prepared  by  three  different  methods, 
from  potassium  permanganate,  from  a  mixture  of  sodium  and 
potassium  chlorates,  and  electrolytic  ally.  The  mean  value 
obtained  for  1+A  was  1-00085 +0*00002,  and  the  coefficient  of 
compressibility  per  cm.  is  11-3x10+  Taking  L0=l- 42891,  the 
value  of  the  gas  constant  R  is  22-414.  Hydrogen  was  prepared 
by  the  action  of  concentrated  potassium  hydroxide  on  aluminium 
and  also  electrolytically.  The  mean  value  found  for  1+A  was 
0-99935+0-00002,  which,  taking  £0— 0-089858,  gives  for  the 
atomic  weight  of  hydrogen  1-0077.  The  coefficient  of  compressibility 
is  —  8-6  X 10+  Carbon  dioxide  was  prepared  by  heating  pure 
sodium  hydrogen  carbonate  and  by  the  combustion  of  sucrose. 
The  mean  value  of  1 +A  was  T00706+0-00004 ;  taking  L0=  1-97685, 
this  gives  as  the  atomic  weight  of  carbon  11-998,  somewhat  less 
than  the  value  accepted  by  the  International  Committee,  12-05, 
but  in  good  agreement  with  the  probable  correct  value  12-00. 
The  coefficient  of  compressibility  is  92-2  x  10+  E.  H.  R. 

The  Compressibility  at  0°  and  less  than  1  Atmosphere 
and  the  Divergence  from  Avogadro's  Law  of  Several  Gases. 
II.  Ethylene.  T.  Batuecas  (Helv.  Chim.  Acta,  1922,  5,  544 — • 
546;  cf.  preceding  abstract). — Ethylene  was  prepared  by  the 
action  of  sulphuric  acid  on  ethyl  alcohol  and  by  the  catalytic 
action  of  heated  alumina  on  ethyl  alcohol  vapour.  The  mean 
value  found  for  1+A  was  1-00780+0*00004;  taking  L0— 1-26401, 
the  molecular  weight  is  found  to  be  28-032,  and  the  atomic  weight 
of  carbon  12*000.  The  coefficient  of  compressibility  is  102  X10+ 

E.  H.  R. 

Measurement  of  Surface  Tension.  Robert  B.  Elder 
(J.  Physical  Chem .,  1922,  26,  558 — 562).— A  theoretical  paper  in 
which  the  author  discusses  the  measurement  of  surface  tension 
in  connexion  with  the  work  of  Ferguson  (A.,  1914,  ii,  768)  and 
of  Bhatnagar  (A.,  1921,  ii,  169).  It  is  shown  that  although  the 
numerical  values  of  the  latter  author  are  very  close  to  those  of 
Ferguson,  the  method  used  involves  a  number  of  errors  which  are 
partly  compensating.  The  method  and  errors  are  discussed. 

J.  F.  S. 

Method  for  the  Determination  of  the  Surface  of  Adsorbing 
Powders.  Fritz  Paneth  and  Walter  Vorwerk  (Z.  physiJcal. 
Chem.,  1922,  101,  445 — 479). — The  authors  have  put  forward 
a  rapid  and  trustworthy  method  for  determining  the  surface  of 
an  adsorbing  powder.  The  method  is  based  on  the  following 
considerations.  When  a  sparingly  soluble  powder  is  shaken  with 
its  saturated  solution  there  will  be  an  exchange  of  molecules  between 
the  surface  of  the  powder  and  the  solution ;  if  it  were  possible  to 
identify  the  molecules  of  the  substance  in  solution,  or  at  least  a 
portion  of  them,  then  the  partition  of  these  between  the  solution 
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and  surface  could  be  determined,  and  at  equilibrium  the  ratio  of 
the  identified  molecules  on  the  surface  to  the  identified  molecules 
in  solution  will  be  equal  to  the  ratio  of  the  total  molecules  on  the 
surface  to  the  total  molecules  in  solution.  This  process  can  be 
actually  carried  out  for  substances  which  have  isotopes ;  thus  in 
the  case  of  lead  sulphate,  thorium-B  can  be  used  and  will  con¬ 
stitute  the  identified  molecules.  The  process  can  be  followed  by 
an  electroscope  and  represented  by  the  equation  Isotope(ads)/ 
Isotope(sol)— Element(surf)/Element(sol).  The  ratio  of  the  isotope 
adsorbed  to  the  isotope  in  solution  can  be  determined  from  the 
change  in  the  [3-ray  activity  of  the  solution,  and  the  amount  of 
lead  in  solution  can  be  determined  by  analysis,  hence,  Element  (surf), 
that  is,  the  weight  of  the  surface  layer,  can  be  calculated.  Using 
this  method,  the  weight  of  the  surface  layer  of  one  gram  of  various 
specimens  of  lead  sulphate  and  lead  chromate  has  been  determined. 
The  values  obtained  in  grams  of  lead  per  gram  of  material  are  :  lead 
sulphate  6*4xl0~4  and  lead  chromate  69-2  X  10“4.  These  values 
have  been  controlled  by  microscopic  examination  and  found  to 
be  somewhat  larger  than  the  microscopic  values,  but  of  the  same 
dimensions.  J.  F.  S. 

Thickness  of  the  Adsorbed  Layer  in  the  Adsorption  of 
Dyes  by  Crystals.  Fritz  Paneth  and  Walter  Vorwerk 
(Z.  physikal.  Chem.}  1922,  101,  480 — 488). — The  adsorption  of 
ponceau-2R  by  lead  sulphate  has  been  determined  and  from  the 
amount  adsorbed  and  the  dimensions  of  the  surface  of  the  lead 
sulphate  (cf.  preceding  abstract),  it  is  shown  that  the  adsorbed 
layer  is  one  molecule  thick.  J.  F.  S. 

The  Sorption  of  Carbonyl  Chloride  by  Beechwood  Charcoal. 

Hugh  Mills  Bunbury  (T.,  1922,  121,  1525 — 1528). 

The  Relation  between  Adsorption  and  Electrolytic  Dis¬ 
sociation.  M.  A.  Rakusin  ( Biochem .  Z .,  1922,  130,  282 — 
285). — When  a  porous  pot  is  immersed  in  solutions  of  sucrose 
or  sodium  chloride,  the  concentration  of  the  solution  increases 
owing  to  negative  adsorption.  This  is  correlated  with  the  general 
adsorption  of  colloids  and  non-adsorption  of  electrolytes.  H.  K. 

Chemical  Adsorption.  G.  Stadnikoff  (Kolloid  Z .,  1922, 
31,  19 — 32). — The  author  differentiates  four  types  of  adsorption : 
(1)  solution  adsorption,  which  is  represented  by  Henry’s  law, 
c2=kc1 ;  (2)  chemical  adsorption,  represented  by  the  equation 

Cg^crCj/fl+eTjCj) ;  (3)  combined  adsorption,  represented  by  the 
equation  c2=A;c1+crc1/(l-|-^iC1),  and  (4)  exchange  adsorption,  repre¬ 
sented  by  (rac2  .  c,1v)/(mc/2  .  c-p;)=&;  or  c2c\/c' ^—k.  The  author 
is  of  the  opinion  that  chemical  adsorption  can  only  be  definitely 
proved  in  the  case  of  an  adsorbent  of  definite  composition  possessing 
either  marked  acid  or  basic  properties,  adsorbing  either  base  or  acid 
from  solution.  With  the  object  of  ascertaining  whether  or  no  a 
chemical  explanation  for  adsorption  is  possible,  the  adsorption  of 
sulphuric,  hydrochloric,  nitric,  and  acetic  acids  and  mixtures  of  two 
of  these  acids  and  also  of  iodine  by  aniline- black,  prepared  both 
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by  the  use  of  potassium  dichromate  and  of  potassium  persulphate, 
has  been  investigated.  In  the  case  of  sulphuric  acid,  the  maximum 
adsorption  is  two  molecules  of  sulphuric  acid  to  one  of  aniline- 
black,  and  the  adsorption  is  entirely  reversible.  The  limiting  value 
of  the  adsorption  of  hydrochloric  acid  is  three  molecules  of  hydro¬ 
chloric  acid  to  one  molecule  of  aniline -black  and  in  this  case  the 
formula  for  chemical  adsorption  is  fully  followed.  The  limiting 
adsorption  of  acetic  acid  is  two  molecules  of  the  acid  to  one  of  the 
adsorbent,  whilst  in  the  case  of  the  adsorption  of  iodine,  twelve 
iodine  atoms  are  adsorbed  to  each  molecule  of  aniline -black,  that  is 
two  iodine  atoms  to  each  quinonoid  nitrogen  atom  of  the  tri-quinonoid 
aniline -black.  The  experimental  results  of  other  authors  have  been 
recalculated  from  the  point  of  view  of  chemical  adsorption  (cf. 
Willstatter  and  Dorogi,  A.,  1909,  i,  535,  975).  J.  F.  S. 

Dissociation  of  Hydrogen  in  a  Tungsten  Furnace  and 
Low  Voltage  Arcs  in  Monatomic  Gases.  O.  S.  Duffenback 
(Science,  1922,  55,  210 — 211). — A  furnace  consisting  of  a  cylinder 
of  thin  sheet  tungsten,  and  an  axial  tungsten  filament,  both  heated 
electrically,  was  used  to  determine  the  voltages  at  which  the  arc 
was  struck  and  broken.  The  results  were  in  agreement  with  those 
required  by  Bohr’s  theory  for  the  ionising  (13*52  volts)  and  radiating 
(10*14  volts)  potentials  of  the  hydrogen  atom,  and  the  potential 
(16*4  volts)  which,  according  to  Bohr’s  theory,  is  approximately 
that  necessary  to  accelerate  an  electron  so  that  it  will  dissociate 
the  molecule  and  ionise  one  of  the  atoms  on  impact.  Calculated 
values  for  the  percentage  of  monatomic  hydrogen  in  equilibrium 
with  diatomic  hydrogen  at  temperatures  from  1000b  K.  to  3000°  K. 
appeared  to  be  confirmed  by  the  experimental  results.  A.  A.  E. 

Formation  and  Dissociation  of  some  Polyhalogen  Com¬ 
pounds  of  Hydrogen  in  Aqueous  Solution.  Priyadaranjan 
Bay  and  Pulin  Vihara  Sarkar  (T.,  1922,  121,  1449 — 1455). 

Dissociation  of  Glucinum  Sulphate.  (Mlle)  G.  Marciial 
(Compt.  rend.,  1922, 175,  270 — 272). — Glucinum  sulphate  decomposes 
under  the  influence  of  heat  according  to  the  equations  G1S04:=G10+ 
S03,  and  2S03  2S02+02,  and  the  total  equilibrium  pressure 

corresponding  with  temperatures  from  590—830°  was  measured  by 
means  of  a  mercury  manometer,  the  anhydrous  sulphate  being  heated 
in  an  electric  furnace  in  a  previously  exhausted  porcelain  tube,  and 
the  temperature  measured  with  a  le  Chatelier  platinum-rhodium 
couple.  Utilising  the  known  equation  for  the  equilibrium  of 
dissociation  of  sulphur  trioxide,  the  partial  pressures  of  sulphur 
trioxide,  sulphur  dioxide,  and  oxygen  were  calculated  from  the 
data  obtained.  The  complete  results  are  recorded  in  tabular  form 
and  include  the  following  values  for  the  partial  pressures  of  sulphur 
trioxide,  sulphur  dioxide,  and  oxygen,  respectively  :  at  700°,  3*30, 
6*34,  and  3*17  cm. ;  at  750°,  9*12,  18*24,  and  9*12  cm.,  and  at  785°, 
17*23,  35*58,  and  17*79  cm.  Utilising  the  pressures  at  the  above 
temperatures,  the  equilibrium  equation  was  found  to  be  logpso3— 
—  14907/T—14T  log  T-f  57*97,  and  the  results  obtained  for  other 
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temperatures  from  this  equation  agreed  well  with  the  pressures 
actually  observed.  The  heat  of  dissociation  of  glucinum  sulphate 
was  calculated  to  be  —53*5  cal.  by  comparison  with  that  of  copper 
sulphate  and  its  decomposition  pressures  as  determined  by  Pliidde 
mann  ( Diss .,  Berlin,  1907).  G.  F.  M. 

Thermostat  Arrangement  for  the  Determination  of  the 
Effect  of  Temperature  on  Diffusion.  L.  W.  Oholm  (Hyllnings- 
skrift  tillagnad  Ossian  Aschan ,  1920,  9 — 17). — Experiments  were 
carried  out  with  potassium  chloride  and  sugar  solution  (0*251^, 
0'5N,  and  N)  in  a  rectangular  copper  vessel  with  glass  sides,  in 
which  the  circulation  was  maintained  by  a  propeller  driven  by 
an  electric  motor  supported  so  as  to  prevent  any  shaking  of  the 
thermostat;  the  temperature  was  constant  to  :E0T5o.  In  the 
equation  cc~A-\-B  log  k,  where  a  is  the  temperature  coefficient, 
A  and  B  are  constants,  and  k  is  the  diffusion  coefficient,  a  for 
potassium  chloride  between  13*5°  and  29*5°  was  found  to  have  an 
average  value  of  0*025,  and  for  sugar  between  13*7°  and  28*7°  the 
average  value  was  0*033.  Chemical  Abstracts. 

The  Determination  of  Molecular  Weight  by  means  of 
Osmotic  Pressure.  Foix  (Bull.  Soc.  chim .,  1922,  [iv],  33,  653 — 
654). — The  author  has  measured  osmotic  pressures  without  using 
semi-permeable  membranes  in  order  to  eliminate  errors  due  to 
imperfections  in  the  membrane.  A  solution  is  placed  together 
with  pure  solvent  in  a  closed  system  at  constant  temperature.  If 
the  weight  of  the  solution  remains  constant,  the  distance  between 
the  free  surfaces  of  the  two  liquids  will  be  equal  to  the  height  of 
the  corresponding  osmotic  column,  since,  for  a  perfect  osmometer 
in  a  closed  space,  when  equilibrium  is  reached  the  vapour  should 
be  in  equilibrium  both  with  the  surface  of  the  solution  at  the  top 
of  the  column  and  with  the  pure  solvent  at  its  base.  It  is  claimed 
that  the  method  is  successful,  although  it  is  difficult  to  maintain 
constant  temperatures  over  the  long  period  of  time  required  to 
effect  the  measurement.  H.  J.  E. 

Solubility  of  Gases  in  Liquids.  B.  S.  Neuhausen  (J. 
Physical  Che/m .,  1922,  26,  553 — 557). — The  author  has  plotted  the 
solubility  data  for  ammonia,  hydrogen  chloride,  sulphur  dioxide, 
and  carbon  dioxide  in  methyl  alcohol  and  ethyl  alcohol  and  from 
the  results  shows  that  the  formula  V— K(Pcr/PQ)lin  is  applicable  to 
the  solubility  of  these  gases  in  the  solvents  named,  as  was  previously 
(this  vol.,  ii,  264)  shown  for  aqueous  solutions.  The  values  of  the 
constants  K  and  1  jn  are  given  for  all  three  solvents.  J.  F.  S. 

Melting  Point,  Latent  Heat  of  Fusion,  and  Solubility. 

F.  Spencer  Mortimer  (J.  Amer.  Chem.  Soc.,  1922,  44,  1416 — 
1429). — A  theoretical  paper  in  which  a  method  of  calculating  the 
solubility  of  substances  forming  non-ideal  solutions  is  described. 
It  is  shown  that  for  those  systems  which  do  not  form  molecular 
complexes  or  solid  solutions  the  ratio  of  the  experimental  to  the 
ideal  slope  of  the  log  Nvs  .  1  /T  curves  is  a  factor  which  may  be 
determined  by  a  graphical  method.  Three  methods  are  described 
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whereby  the  ideal  slope  of  the  log  Nvs  .  ljT  curves  for  any  solute 
may  be  found.  It  is  pointed  out  that  the  solubility  or  melting- 
point  method  of  determining  the  latent  heat  of  fusion  of  organic 
compounds  gives  very  accurate  results  when  interpreted  in  the 
light  of  the  principles  laid  down  in  the  paper.  Some  generalisations 
in  connexion  with  the  nature  of  binary  systems  obtained  with 
various  types  of  mixtures  are  put  forward.  The  uses  of  these 
principles  in  determining  the  choice  of  a  solvent  for  crystallisations 
and  molecular- weight  determinations  are  suggested.  J.  F.  S. 

Reactions  in  Fused  Salt  Media.  II.  Solvolysis.  J.  F.  G. 

Hicks  and  Wallace  A.  Craig  (J.  Physical  Chem.,  1922, 26,  563—576 ; 
cf.  this  vol.,  ii,  147). — The  authors  have  investigated  the  reactions 
which  occur  when  lead  chromate,  lead  oxide,  silver  chromate,  and 
barium  chromate,  respectively,  are  dissolved  in  molten  sodium 
chloride  and  in  an  equimoleeular  mixture  of  sodium  and  potassium 
nitrates  at  various  temperatures  up  to  about  850°.  For  com¬ 
parative  purposes  the  hydrolysis  of  lead  chromate  in  water  has 
been  investigated  both  at  ordinary  pressure  and  under  increased 
pressure.  It  is  shown  that  the  solvolysis  of  lead,  silver,  and  barium 
chromates  by  a  fused  equimoleeular  mixture  of  sodium  and  potass¬ 
ium  nitrates  represents  states  of  equilibrium  analogous  to  hydrolysis. 
Of  these  reactions,  the  solvolysis  of  lead  chromate  is  the  most  com¬ 
plete  and  that  of  silver  chromate  the  least  complete.  The  regularity 
with  which  the  constants  of  solvolysis  vary  between  consecutive 
observations  follows  the  same  order,  and  the  marked  irregularity 
in  the  case  of  silver  chromate  suggests  the  possibility  of  another 
factor  entering  into  the  reaction.  The  solvolysis  of  lead  chromate 
by  fused  sodium  chloride  also  represents  a  true  state  of  equilibrium, 
whilst  in  the  case  of  silver  chromate  the  reaction  goes  to  completion. 
In  the  solvolytic  reactions  studied,  equilibrium  is  reached  in  about 
one  hundred  minutes,  and  the  constants  of  solvolysis  may  be 
calculated  with  a  fair  degree  of  accuracy.  The  solvolysis  of  lead 
oxide  by  fused  sodium  chloride  proceeds  to  completion  at  850 — 
870°,  and  that  of  silver  chromate  is  also  complete  at  the  same 
temperature,  but  here  the  reaction  occurs  much  more  rapidly. 
The  present  work  indicates  that  lead  chromate  and  litharge  combine 
by  simple  molecular  addition  after  part  of  the  former  has  under¬ 
gone  solvolysis  in  the  nitrate  flux.  In  other  words,  the  red  basic 
lead  chromates  are  higher  order  compounds.  The  relatively  small 
degree  of  solvolysis  of  lead  chromate  and  the  practically  complete 
solvolysis  of  lead  oxide  by  the  same  reagent  under  the  same  con¬ 
ditions  explains  the  failure  to  obtain  red  basic  lead  chromates  when 
a  fusion  containing  lead  chromate,  lead  oxide,  and  sodium  chloride 
is  rapidly  cooled,  and  also  the  appearance  of  the  red  basic  lead 
chromates  when  a  similar  fusion  is  slowly  cooled.  The  results 
confirm  the  assumption  of  the  dissociation  Pb2Cr05  ^  PbO+PbCr04. 
This  assumption  was  previously  ( loc .  cit.)  offered  as  an  explanation 
of  the  failure  to  obtain  red  basic  lead  chromates  when  a  fusion 
containing  lead  oxide,  lead  chromate,  and  sodium  chloride  was 
poured  into  water  and  agrees  well  with  the  evidence  offered  by 
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the  thermal  equilibrium  diagram  plotted  for  the  system  lead 
chromate-lead  oxide.  J.  F.  S. 

Theory  of  Recrystallisation.  H.  Alterthum  (Z.  Elektro- 
diem .,  1922,  28,  347— 356).— The  present  views  of  recrystallisation 
are  considered  and  nucleus  formation  and  growth  are  regarded  as 
a  consequence  of  a  thermodynamic  instability.  It  is  shown  that 
the  energy  changes  which  accompany  the  cold  working  of  a  metallic 
crystal  may  be  divided  into  reversible  and  irreversible  changes, 
and  the  different  degrees  of  working  as  a  continuous  series  of 
different  modifications.  On  the  basis  of  Boltzmann’s  theory  of 
probability,  a  formula  is  developed  which  expresses  the  number 
of  nuclei  of  a  recrystallised  metal  as  a  function  of  the  temperature 
and  the  degree  of  working,  which  is  in  excellent  agreement  with 
the  experimental  results  of  Czochralski  (A.,  1917,  ii,  302).  From 
the  same  point  of  view,  a  continuous  series  of  modifications,  which 
differ  in  the  degree  of  dispersity,  is  assumed  and  a  similar  formula 
is  derived  for  the  number  of  nuclei  in  re  crystallisation  by  absorp¬ 
tion  of  other  crystals.  The  proportionality  factors  are  attributed, 
in  part,  to  causes  which  are  not  thermodynamic,  and  the  possible 
changes  of  these  during  the  process  of  recrystallisation  are 
discussed.  J.  F.  S. 

Loosening  of  Crystal  Lattices.  G.  von  Hevesy  (Z.  physikai. 
Chem.y  1922,  101,  337 — 352). — The  transport  of  material,  that  is, 
diffusion  and  electrolytic  transport,  in  crystals  is  rendered  possible 
by  the  gradual  loosening  of  the  crystal  lattice  by  an  increase  of 
temperature.  As  a  measure  of  the  loosening  tendency  of  a  crystal, 
the  dimensions  of  the  change  in  electrical  conductivity  between  solid 
and  liquid  at  the  melting  point  serve  as  the  most  suitable  standard. 
This  value  is  extraordinarily  divergent  for  different  substances, 
varying  relatively  from  1  for  silver  iodide  to  20,000  for  sodium 
nitrate.  A  close  relationship  exists  between  the  loosening  tendency 
and  the  electro -affinity  of  the  ions  which  form  the  crystal.  The 
greater  the  work  necessary  to  convert  the  ions  of  a  crystal  into  the 
neutral  condition,  the  smaller  is  the  tendency  of  the  lattice  to 
loosen.  From  this  it  follows  that  the  loosening  of  the  lattice  is 
brought  about  by  a  disturbance  of  the  normal  condition  of  indiv¬ 
idual  ions  constituting  the  crystal.  The  increase  in  electrical 
conductivity  which  solid  electrolytes  undergo  when  illuminated  is 
regarded  as  due  to  a  loosening  of  the  lattice  which  increases  the 
mobility  of  the  ions  already  present  in  the  electrolyte,  and  the 
transport  of  electricity  by  electrons  is  regarded  as  a  limiting  case 
of  this  phenomenon.  The  relationship  between  the  loosening  and 
the  overstepping  of  the  Dulong  and  Petit  value  of  the  atomic  heat 
at  higher  temperatures  is  discussed  and  the  overstepping  regarded 
as  a  preliminary  condition  of  the  melting  process.  J.  F.  S. 

Rontgenographic  Determination  of  Crystal  Arrangement, 

M.  Polanyi  ( Naturwiss .,  1922,  10,  411 — 416). — Rontgenographio 
methods  must  be  employed  to  determine  whether  a  crystal  lattice 
is  changed  by  elongation  of  a  single  crystal.  By  means  of  a  fila- 
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ment  diagram  it  was  found  that  for  a  zinc  crystal  (1)  the  lattice 
changes  its  orientation  with  respect  to  the  longitudinal  axis  when 
elongated ;  (2)  in  the  section  drawn  out  to  a  flat  band  (cf.  Schie- 
bold,  Z.  Physilc ,  1922,  9,  180;  Carpenter  and  Elam,  this  vol., 
ii,  69 ;  Gomperz,  Z.  Physik,  1922,  8,  184)  the  angle  that  the  hexa¬ 
gonal  axis  of  the  crystal  lattice  makes  with  the  longitudinal  axis 
changes  from  10°  to  18°,  and  (3)  the  cylindrical  filaments  resulting 
from  further  elongation  of  the  flat  bands  have  the  same  orientation 
of  their  lattices  as  the  flat  bands.  It  is  maintained  that  this  same 
kind  of  shift  in  the  orientation  of  the  lattice  occurs  in  a  zinc  wire 
as  in  the  individual  crystal.  Chemical  Abstracts. 

Graphical  Determination  of  Hexagonal  and  Tetragonal 
Crystal  Structures  from  X-Ray  Data.  Albert  W.  Hull  and 
Wheeler  P.  Davey  ( Physical  Rev .,  1921,  17,  549 — 570). — A 
graphical  method  of  interpreting  X-ray  patterns  of  powders  is 
described,  for  each  type  of  lattice  the  logarithms  of  the  theoretical 
spacings  of  the  different  planes  being  plotted  as  functions  of  the 
axial  ratio.  A  number  of  graphs  are  reproduced  for  comparison 
with  observed  spacings.  Three  specific  arrangements  have  been 
given  for  each  system,  namely,  simple  prism,  centred,  and  face- 
centred  arrangements  in  the  cubic  and  tetragonal  systems,  and 
simple  prism,  close  packed,  and  rhombohedral  arrangements  in  the 
hexagonal  system.  Since  (1)  all  possible  arrangements  of  atoms  in 
the  cubic,  tetragonal,  or  hexagonal  systems  may  be  obtained  by 
the  combination  of  one  or  more  identical  simple  space  lattices  of 
cubes,  right  tetragonal  prisms,  and  right  60°  triangular  prisms, 
respectively,  and  (2)  the  intermeshing  of  two  or  more  identical 
lattices  weakens  or  causes  to  disappear  some  of  the  lines  due  to  a 
single  lattice,  but  can  add  no  new  lines,  it  follows  that  the  above, 
and  all  other  possible  arrangements,  are  obtained  from  the  simple 
tetragonal  and  triangular  prism  lattices,  respectively,  by  simply 
omitting  part  of  the  lines.  The  cubic  forms  may  be  found  on 
either  the  tetragonal  or  hexagonal  plots,  whilst  for  the  orthorhombic, 
monoclinic,  and  triclinic  systems  the  relative  crystal  spacings  must 
be  expressed  as  a  function  of  two,  three,  and  five  variables,  re¬ 
spectively;  a  simple  approximate  method  is,  however,  indicated. 

Zinc  is  shown  to  be  a  hexagonal  close-packed  assemblage  of 
prolate  spheroids,  with  axial  ratio  1*860  and  the  side  of  the  unit 
triangle  2*760  A.  Cadmium  has  a  similar  structure,  the  corre¬ 
sponding  measurements  being  1*89  and  2*980.  Indium  has  a 
structure  very  similar  to  that  of  aluminium  (cubic  close-packed), 
namely,  a  tetragonal  close-packed  arrangement  of  prolate  spheroids, 
with  axial  ratio  1*06  and  a  unit  square  of  side  4*58  A.  A.  A.  E. 

X-Ray  Crystal  Analysis  of  Metals.  Albert  W.  Hull 
(. Physical  Rev .,  1921,  17,  571—588;  cf.  ibid.,  1917,  10,  661;  Proc. 
Amer.  Inst .  Elec .  Eng.,  1919,  38,  1171;  A.,  1919,  ii,  470;  1920, 
ii,  546;  1921,  ii,  38,  and  preceding  abstract). — The  crystal  struc¬ 
ture  of  thirteen  common  metals  has  been  determined.  The  lattices 
of  chromium,  molybdenum,  and  tantalum  are  body-centred  cubes 
with  sides  2*895,  3*143,  and  3*272  A.,  respectively;  cobalt  (a  form), 
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nickel,  rhodium,  palladium,  iridium,  and  platinum  have  face- 
centred  cubic  lattices  with  sides  of  cubes  3*554,  3*540,  3*820,  3*950, 
3*805,  and  3*930  A.,  respectively;  cobalt  (p  form),  zinc,  cadmium, 
and  ruthenium  have  hexagonal  lattices  of  the  close-packed  type 
with  axial  ratios  1*63,  1*86,  1*89,  and  1*59,  respectively,  and  with 
triangular  sides  2*514,  2*670,  2*960,  and  2*686  A.,  respectively; 
indium  has  a  face-centred  tetragonal  lattice  with  axial  ratio  1*06 
and  side  of  elementary  prism  4*58  A.  The  structures  of  cadmium, 
zinc,  and  indium  are  close-packed  arrangements  of  solid  prolate 
spheroids,  whilst  that  of  ruthenium  is  a  close-packed  arrangement 
of  oblate  spheroids.  A.  A.  E. 

Coagulation  of  Colloids.  Arne  Westgren  and  Josep 
Reitstotter  (J.  Physical  Chem .,  1922,  26,  537 — 548). — A  theoretical 
paper  in  which  the  authors  summarise  Smoluchowsld’s  kinetic 
hypothesis  of  coagulation  (A.,  1917,  ii,  297)  and  give  an  account 
of  the  work  which  has  been  published  with  the  object  of  sub¬ 
stantiating  this  hypo  thesis.  J.  F.  8. 

Protecting  Colloids.  XII.  Gelatin  as  Protecting  Colloid. 
II.  Colloidal  Selenium.  A.  Gutbier  and  R.  Emslander 
(. KolloidZ .,  1922,  31,  33—36;  cf.  A.,  1921,  ii,  693;  this  vol.,  ii,  142, 
283,  485). — The  stabilising  action  of  gelatin  on  colloidal  solutions 
of  selenium  has  been  investigated.  A  very  stable  selenium  sol 
may  be  prepared  by  dissolving  2 — 3  grams  of  selenium  dioxide 
in  a  litre  of  0T%  gelatin  solution  made  up  in  chloroform  water 
and  slowly  reducing  at  18 — 25°  with  a  solution  of  hydrazine  hydrate 
(l  :  1000),  taking  care  that  the  reduction  is  stopped  before  the  last 
of  the  dioxide  is  reduced.  The  solution  is  then  dialysed  and 
preserved  under  a  layer  of  chloroform.  The  solution  is  red  in 
colour,  quite  clear  and  very  stable  at  ordinary  temperatures, 
but  on  heating  a  red,  amorphous  precipitate  separates.  Sols 
prepared  as  above  have  been  preserved  without  change  for  eight 
years.  The  addition  of  hydrochloric  acid  or  sodium  hydroxide 
in  small  concentrations  to  the  protected  colloid  causes  the  system 
to  be  more  stable  to  freezing  than  the  protected  colloid  without 
the  addition  of  electrolyte.  Sodium  chloride  causes  the  solutions 
to  change  to  a  lighter  colour,  but  exerts  no  further  action  on  the 
protected  colloid.  The  colour  change  is  attributed  to  the  form¬ 
ation  of  a  stable  complex,  salt-glutin-selenium.  J.  F.  S. 

An  Inhibition  Period  in  the  Separation  of  an  Emulsion. 

T.  C.  Nugent  (Trans.  Faraday  Soc.,  1922,  17,  703 — 707). — The 
author  has  investigated  the  de-emulsifying  action  of  sodium  hydr¬ 
oxide  solution  on  emulsions  of  benzene  in  water,  containing  50% 
by  volume  of  benzene  and  not  less  than  0T%  of  gelatin  as  stabiliser. 
If  sodium  hydroxide  is  added  immediately  after  production  of  the 
emulsion,  de-emulsification  commences  at  once.  If  the  emulsion  is 
left  undisturbed  for  some  time  prior  to  adding  the  sodium  hydroxide 
solution,  de-emulsification  is  inhibited  for  a  period  following  such 
addition.  The  inhibition  period  depends  on  the  interval  between  the 
production  of  the  emulsion  and  the  addition  of  the  sodium  hydroxide 
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solution.  It  is  suggested  that  the  stability  of  the  emulsioh  increases 
with  its  age  owing  to  the  gradual  formation  of  protective  layers  of 
the  stabilising  agent  about  the  benzene  particles.  J.  S.  G.  T. 

Precipitation  of  Metals  by  Hydrogen  Sulphide.  G.  McP. 
Smith  (J.  Amer.  Chem.  Soc.,  1922,  44,  1500 — 1502). — A  theoretical 
paper  in  which  the  author  suggests  that  should  it  be  thought  best 
to  regard  the  formation  of  sulphide  precipitates  from  the  ionic 
point  of  view  alone,  then  the  hydrogen  sulphide  (IIS') -ion  should 
be  regarded  as  the  active  participating  ion,  and  not  the  sulphide 
(S")-ion.  In  support  of  this  statement,  it  is  shown  that  a  0-2A- 
solution  of  hydrochloric  acid  containing  0-2A-hydrogen  sulphide 
contains  in  5  c.c.,  3xl020  non-ionised  molecules  of  hydrogen 
sulphide,  15xl013  hydrogen  sulphide  ions,  and  only  one  sulphide 
ion.  A  further  extreme  case  due  to  Knox  (A.,  1908,  ii,  830)  is 
considered ;  according  to  this  author,  mercuric  sulphide  has  a 
solubility  product  2*8  X  10~54,  from  which  it  follows  that  the  maxi¬ 
mum  concentration  of  mercuric  and  sulphide  ions  is  1*7  XlO-27 
in  a  saturated  solution  of  mercuric  sulphide,  that  is,  one  individual 
mercuric  or  sulphide  ion  in  1000  litres  of  solution,  which  implies 
that  to  maintain  anything  like  equilibrium  these  ions  must  move  with 
the  velocity  of  light,  a  condition  which  is  not  fulfilled.  J.  F.  S. 

Force  of  Adhesion  in  Solutions.  III.  Partition  of  Sub¬ 
stances  between  two  Solvents.  Nikolai  Schilov,  Lidie 
Lepin,  Marie  Jantschak,  and  Michael  Dubinin  (Z.  physikal . 
Chem.,  1922,  101,  353 — 402;  cf.  this  vol.,  ii,  350). — A  very 
large  number  of  partition  coefficients  have  been  determined  at 
temperatures  ranging  from  10°  to  40°.  These  include  :  formic 
acid,  acetic,  propionic,  succinic,  benzoic,  oxalic,  tartaric,  and 
nitric  acids  between  ethyl  ether  and  water;  acetic,  propionic, 
^sobutyric,  benzoic,  mandelic,  salicylic,  trichloroacetic,  and  trichloro- 
butyric  acids  between  benzene  and  water ;  iodine,  pyridine,  benzoic, 
and  picric  acids  between  toluene  and  water ;  benzoic  and  acetic 
acids  between  xylene  and  water ;  iodine,  acetic,  propionic,  iso- 
butyric,  benzoic,  and  salicylic  acids  between  chloroform  and 
water;  mandelic  and  benzoic  acids  between  anisole  and  water; 
benzoic  acid  between  phenetole  and  water ;  succinic  acid  between 
amyl  ether  and  water ;  benzoic  acid  between  light  petroleum  and 
water,  and  trichloroacetic  and  trichlorobutyric  acids  between  amylene 
and  water.  It  is  shown  that  because  of  the  mutual  influence  on 
solubility  the  use  of  the  Henry-Dalton  law,  in  connexion  with  the 
partition  of  substances  between  two  liquid  phases,  is  extremely 
limited,  and  the  law  therefore  represents  an  ideal  limiting  condition 
which  rarely  occurs.  The  difference  between  dilute  and  concen¬ 
trated  solutions  is  not  fundamental,  but  only  quantitative.  The 
partition  coefficient  is  generally  dependent  on  the  total  concentration 
of  the  solute,  and  the  constancy  of  this  quantity  cannot  alone  be 
taken  as  a  proof  of  the  Henry-Dalton  law,  because  mutual  com¬ 
pensating  volume  changes  in  the  liquids  can  occur,  as  has  been 
actually  shown  in  the  present  experiments.  The  limiting  value  of 
the  partition  coefficient  at  large  concentrations  of  the  solute  is 
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not,  in  general,  determined  by  the  ratio  of  the  individual  solu¬ 
bilities  in  the  two  solvents,  but  by  the  ratio  of  the  concentrations 
of  the  two  phases  at  the  triple  point,  solid-liquid-liquid.  The 
partition  data  are  readily  presented  graphically  if  the  relative 
concentrations  of  the  solute  in  the  individual  phases  are  plotted 
as  a  function  of  the  total  concentration.  In  this  way,  for  each 
partition  two  coupled  isotherms  are  obtained  which  in  many  cases 
have  characteristic  forms  and  serve  to  differentiate  the  various 
types.  The  partition  coefficient  can  be  expressed  by  the  general 
approximation  formula  K=C1lC2n—C1IC2]os^los^i  in  which  pj 
and  p2  are  defined  by  the  change  of  concentration  of  the  individual 
phases  brought  about  by  definite  changes  in  the  total  concentration 
of  the  solute.  The  index  n  therefore  becomes  any  suitable  figure, 
and  only  in  a  few  special  cases  has  it  a  stoicheiometric  significance. 
In  many  of  the  cases  examined  now  and  previously  the  mean 
values  of  pl5  (32,  and  n  for  the  region  of  larger  concentrations  are 
approximately  constant  and  may  be  followed  up  to  the  triple 
point.  The  partition  of  substances  which  are  infinitely  soluble 
in  both  phases  is  determined  by  the  dissolving  power  of  both 
solvents  with  respect  to  the  solute.  The  coupled  isotherms  are 
convergent  and  meet  at  the  critical  mixture  point  of  the  two 
phases.  This  phenomenon  can  be  investigated  by  partition  and 
mixing  experiments  and  furnishes  information  about  the  depend¬ 
ence  of  the  dissolving  power  of  water  and  organic  solvents  on 
constitution.  Experiments  on  the  kinetics  of  partition  show 
definitely  that  with  respect  to  the  equilibrium  concentrations 
partition  is  a  time  reaction  of  the  first  order.  The  slow  diffusion 
process  of  the  solute  through  the  interface  and  through  the  con¬ 
centrated  layers  which  adhere  to  the  interface  is  determinative  of 
the  velocity  as  in  the  case  of  heterogeneous  systems  of  solid  and 
liquid.  The  velocity  constants  obtained  are  to  a  degree  propor¬ 
tional  to  the  number  of  rotations  per  minutes  of  the  reaction 
vessels  and  independent  of  the  absolute  amount  of  substance 
diffusing.  J.  F.  S. 

System  Na20-C02-NaCl-H20,  considered  as  two  Four 
Component  Systems.  F.  A.  Freeth  (Phil.  Trans.,  1922,  [A], 
223,  35 — 87). — The  solubility  relations  in  the  systems  Na3C03- 
NaCl-H20 ;  Na2C03-Na0H~H20 ;  Na2C03-NaHC03-H20  ;  NaOH- 
NaCl-H20 ;  NaHC03-NaCl-H20 ;  Na2C03-Na0H-NaCl-H20  and 
Na2C03-NaHC03-NaCl-H20  have  been  experimentally  determined 
at  0°,  10°,  15°,  20°,  25°,  30°,  35°,  45°,  and  60°.  Numerous  tables 
of  the  results  and  diagrams  representing  the  relationships  are 
included  in  the  paper,  from  which  the  composition  and  quantity 
of  the  stable  phases  formed  from  any  mixture  of  the  components 
may  be  deduced.  J.  F.  S. 

Liesegang’s  Phenomenon  and  Precipitate  Formation. 

N.  G.  Chatterji  and  N.  R.  Dhar  (Kolloid  Z .,  1922,  31,  15 — 16). — 
In  continuation  of  work  previously  published  (this  vol.,  ii,  205), 
it  is  shown  that  the  peptisation  of  insoluble  hydroxides  of  iron, 
cobalt,  uranium,  and  thorium  may  also  be  brought  about  by 
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gelatin,  agar,  glue,  gum  arabic,  and  starch  in  the  manner  previously 
employed  with  glycerol.  In  the  case  of  peptisation  by  glycerol, 
it  is  shown  that  this  is  governed  by  the  concentration  of  the  reacting 
substances.  Thus  glycerol  does  ndt  peptise  ferric  hydroxide  in  the 
presence  of  concentrated  solutions  of  ferric  chloride.  The  authors 
describe  exjieriments  to  show  that  the  formation  of  Liesegang 
rings  is  closely  connected  with  the  above-named  actions,  and  that 
here  also  the  concentration  of  the  reacting  solutions  is  an  important 
factor.  J.  F.  S. 

Velocity  of  Chemical  Change  in  Solid  Substances.  C.  N. 

Hinshelwood  and  E.  J.  Bowen  {Z.  physikal.  Chem.,  1922,  101, 
504 — 505). — A  discussion  of  Sieverts  and  Theberath’s  conclusions 
on  the  velocity  of  chemical  reactions  in  solid  systems  (this  vol., 
ii,  360),  and  a  reference  to  the  author’s  experimental  work  on  the 
same  subject  (A.,  1920,  ii,  743;  1921,  ii,  443;  T.,  1921,  119,  721). 

J.  F.  S. 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Basis.  II.  Reaction  of  Permanganate 
and  Formic  Acid  in  Neutral  Solution.  Josef  Holltjta  and 
Nikolaus  Weiser  (Z.  physikal.  Chem.,  1922,  101,  489 — 497 ;  cf. 
this  vol.,  ii,  448). — The  reduction  of  potassium  permanganate  in 
neutral  solution  by  formic  acid  has  been  examined  at  17°  and 
26*75°.  It  is  shown  that  the  disturbances  observed  in  the  reduc¬ 
tions  carried  out  in  acid  solution  disappear  in  neutral  solutions ; 
these  disturbances  are  observed  down  to  acid  concentrations 
0*001  N,  and  are  greatest  at  the  start  of  the  action.  The  reduction 
in  acid  solutions  is  represented  by  the  equations  2(Mn04/+HC02'  + 
H20=Mn04//+C03//+3H*)  and  2Mn04//+HC02/+7H*-2Mn(0H)4 
+C02.  The  temperature  coefficient  of  the  reaction  is  1*88,  a  per¬ 
fectly  normal  value  which  is  very  close  to  the  value  observed  for 
the  action  in  dilute  acid  solutions  (loc.  cit.).  J.  F.  S. 

Antioxidants  and  Antioxygenisers.  A.  Seyewetz  and  P. 
Sisley  {Bull.  Soc.  chim .,  1922,  [iv],  33,  672 — 676). — A  review  of 
the  subject  in  which  reference  is  made  to  the  work  of  Bigelow 
(A.,  1898,  ii,  506),  Titoff  (A.,  1904,  ii,  113),  Lumiere  and  Seyewetz 
(A.,  1905,  ii,  379),  Sisley  {Rev.  gen.  mat.  col.,  1911,  337),  and 
Moureu  and  Dufraisse.  The  suggestion  is  made  that  the  term 
antioxygeniser  (antioxygene)  applied  by  the  last  named  is  less  suit¬ 
able  than  antioxidant  {antioxydant)  suggested  by  Lumiere  and 
Seyewetz.  H.  J.  E. 

Catalysis  with  Special  Reference  to  Newer  Theories  of 
Chemical  Action.  I.  The  Radiation  Theory  of  Chemical 
Action.  (1 )  Radiation  and  Chemistry .  Jean  Perrin.  (2)  The 
Radiation  Hypothesis  of  Chemical  Reactivity  and  some  of 
its  Applications.  W.  C.  McC.  Lewis.  (3)  A  Theory  of 
Chemical  Reaction  and  Reactivity.  E.  C.  C.  Baly.  (4)  Is  a 
True  Unimolecular  Action  Possible  ?  T .  Martin  Lowry  {Trans. 
Faraday  Soc.,  1922,  17,  546—572,  573—587,  588—595,  596—597).— 
(1)  A  review  of  the  author’s  radio-chemical  theory  of  reactions 
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(“  Les  Atomes,”  1913;  A.,  1919,  ii,  177),  which  is  in  accord  with 
the  laws  of  Arrhenius  and  of  Planck.  Experimental  verification 
of  the  theory  is  derived  from  a  consideration  of  the  phenomena 
of  photochemistry,  luminescence,  and  organic  fluorescence.  The 
theory  is  extended  to  the  phenomena  of  radioactivity. 

(2)  A  review  of  the  author’s  application  of  the  quantum  radiation 
hypothesis  to  the  investigation  of  the  mode  whereby  energy 
necessary  to  produce  chemical  change  in  catalytic  or  non-eatalytic 
processes  is  communicated  to  the  reactant  unit  (cf.  T.,  1914,  105, 
2330;  1915,  107,  233;  1916,  109,  796;  1918,  113,  471;  1920, 
117,  1120). 

(3)  Chemical  reaction  between  atoms  is  conceived  as  consisting 
in  the  joint  loss  of  an  equal  amount  of  energy  by  the  reacting 
atoms,  whereby  a  stable  molecule  is  produced.  The  atoms  in 
combination  retain  their  individuality  as  absorbers  or  radiators 
of  energy.  The  least  possible  amount  of  energy  that  the  molecule 
can  lose  is  a  multiple  of  the  least  common  integral  multiple  of  the 
frequency  quanta  of  its  component  atoms.  The  theory  is  con¬ 
firmed  by  the  phenomena  observed  in  the  photochemical  com¬ 
bination  of  hydrogen  and  chlorine,  and  the  possibility  of  the 
existence  of  two  samples  of  a  gas,  for  example,  ammonia  in  apparent 
thermal  equilibrium  but  in  different  molecular  phases. 

(4)  The  author  contends  that  none  of  the  actions  to  which  the 

radiation  hypothesis  has  been  applied  involves  only  a  single  molecule. 
The  application  of  the  hypothesis  to  cases  of  radioactive  dis¬ 
integration  and  bombardment  by  a-particles,  where  single  molecules 
are  involved,  is  unnecessary.  The  foundation  of  the  radiation 
hypothesis  is  consequently  doubtful.  J.  S.  G.  T. 

Catalysis  with  Special  Reference  to  Newer  Theories  of 
Chemical  Action.  II.  Heterogeneous  Reactions.  (1) 
Chemical  Reactions  on  Surfaces.  (2)  The  Mechanism  of 
the  Catalytic  Action  of  Platinum  in  the  Reactions  2C0+02= 
2COs,  and  2H2+02=2H20.  Irving  Langmuir  (Trans. 
Faraday  /She.,  1922,  17,  607—620,  621— 654).— (1)  The  author 
reviews  his  theory  of  adsorption  at  solid  surfaces  and  the  modus 
operandi  of  chemical  reactions  occurring  thereat.  Films  adsorbed 
at  solid  surfaces  are  exceedingly  stable,  are  unimolecular  in  thick¬ 
ness,  and  are  oriented  with  regard  to  the  adsorbing  surface.  Adsorp¬ 
tion  occurs  as  the  result  of  a  time  lag  between  condensation  and 
evaporation  occurring  at  the  surface.  The  orientation  of  the 
molecules  on  the  adsorbing  surface  is  a  vital  factor  in  determining 
the  activity  of  the  surface  towards  reacting  gases.  Differences  in 
the  geometrical  arrangement  of  the  atoms  in  the  surface  are  respon¬ 
sible  for  the  activation  of  catalysts  effected  by  the  action  that 
occurs  on  them.  Reactions  between  separate  phases  of  constant 
composition  occur  only  at  the  boundaries  of  phases. 

(2)  A  detailed  account  is  given  of  a  theoretical  and  experimental 
investigation  of  the  conditions  determining  the  combination  of 
(a)  carbon  monoxide  and  oxygen,  and  (6)  hydrogen  and  oxygen, 
occurring  at  a  smooth  platinum  surface.  In  the  case  of  the  former 
vol.  cxxn.  ii.  23 
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reaction,  for  the  range  of  temperatures  500 — 700°  K .,  the  platinum 
surface  is  nearly  completely  covered  by  a  unimolecular  carbon 
monoxide  film  and  reaction  occurs  only  when  carbon  monoxide 
molecules  strike  oxygen  atoms  which  have  become  adsorbed  in 
the  spaces  left  vacant  by  the  evaporation  of  carbon  monoxide 
molecules.  For  the  range  of  temperatures  750 — 1050°  K .,  the 
surface  is  nearly  covered  with  oxygen  when  there  is  an  excess  of 
oxygen,  and  the  reaction  velocity  is  limited  by  the  rate  at  which 
carbon  monoxide  molecules  strike  the  surface.  With  an  excess 
of  carbon  monoxide,  the  surface  is  largely  bare,  and  the  reaction 
velocity  is  limited  by  the  rate  at  which  oxygen  molecules  strike 
the  surface.  In  the  case  of  the  reaction  between  hydrogen  and 
oxygen,  at  low  temperatures  (300 — 600°  K.),  the  reaction  velocity 
depends  on  the  previous  treatment  of  the  platinum.  With  relatively 
inactive  platinum,  the  results  resemble  those  obtained  with  carbon 
monoxide  and  oxygen,  the  reaction  velocity  being  roughly  pro¬ 
portional  to  the  pressure  of  oxygen  and  inversely  to  that  of  the 
hydrogen.  At  temperatures  between  700°  K.  and  1900°  A.,  the 
results  correspond  closely  with  those  obtained  with  carbon  mon¬ 
oxide  and  oxygen.  At  these  temperatures,  the  reaction  is  not 
sensitive  to  the  previous  treatment  of  the  platinum.  Adsorbed 
oxygen  atoms  are  very  reactive  towards  hydrogen,  whilst  under 
certain  conditions  adsorbed  hydrogen  atoms  are  relatively  inactive 
towards  oxygen  molecules.  J.  S.  G.  T. 

Induced  Reactions  and  Negative  Catalysis.  N.  R.  Dhar 
and  N.  N.  Mittra  (Trans.  Faraday  Soc.,  1922,  17,  676 — 680). — 
The  phenomenon  of  induced  reaction  studied  by  Dhar  (T.,  1917, 
111,  690)  is  shown  to  be  of  general  occurrence.  Negative  catalysis, 
due  probably  to  the  formation  of  intermediate  compounds,  occurs 
in  oxidation  reactions  when  the  catalyst  is  readily  oxidisable.  It 
is  concluded  that  one  chemical  change  will  promote  or  induce 
another  chemical  change  of  the  same  type.  J.  S.  G.  T. 

Adsorption  and  its  Bearing  on  Catalysis.  Marcel  Gui- 
chard  (Bull.  Soc.  chim.,  1922,  [iv],  33,  647 — 653). — A  study  of  the 
effect  of  variation  of  surface  on  catalytic  activity.  In  the  case 
of  silica,  a  diagram  is  given  showing  the  different  amounts  of 
water  vapour  adsorbed  at  various  temperatures  and  constant 
pressure  by  the  catalyst  after  preliminary  heating  to  different 
temperatures ;  increase  in  the  temperature  of  preliminary  heating 
decreases  activity  in  adsorption.  Similar  results  are  obtained 
in  the  case  of  finely  divided  nickel  and  also  for  various  solids 
in  respect  of  iodine  vapour.  The  author  concludes  that  the 
conditions  which  tend  to  decrease  the  amount  of  vapour  adsorbed 
by  a  powdered  solid  are  the  elevation  of  equilibrium  temperature 
and  the  lowering  of  equilibrium  pressure,  both  being  reversible; 
further,  the  temperature  and  duration  of  heating  to  which  the 
solid  has  been  subjected  beforehand  produce  an  effect  which  is 
irreversible.  Reasons  are  given  for  the  inference  that  the  pre¬ 
liminary  heating  results  in  diminution  of  the  surface  available 
for  adsorption.  H.  J.  E. 
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Catalysis  by  Platinum  Black.  G.  Vavon  and  A.  Husson 
(Compt.  rend .,  1922,  175,  277 — 279). — A  platinum  black  catalyst 
which  has  become  poisoned  and  inactive  in  the  hydrogenation  of  a 
particular  substance  is  not  necessarily  inactive  towards  another 
substance,  and  experiments  were  undertaken  to  determine  the 
point  at  which  absorption  of  hydrogen  ceased  with  various  un¬ 
saturated  substances  when  the  catalyst  was  progressively  poisoned 
by  the  gradual  addition  of  small  quantities  of  carbon  disulphide. 
This  limiting  point  was  found  to  vary  with  the  nature  of  the 
substance,  with  the  nature  of  the  solvent,  with  the  quality  of  the 
platinum,  and  with  the  amount  of  catalyst  used,  but  is  independent 
of  the  concentration  of  the  solution.  In  one  instance,  using 
5*5  grams  of  substance,  50  c.c.  of  alcohol,  and  0*2  gram  of  platinum, 
the  amount  of  carbon  disulphide  required  to  inhibit  hydrogenation 
was  1*1  mg.  for  cycZohexene,  0-8  mg.  for  nitrobenzene,  0*5  mg.  for 
cinnamic  acid,  and  04  mg.  for  acetophenone,  so  that  a  catalyst  which 
was  inactive  towards  acetophenone  would  still  hydrogenate  nitro¬ 
benzene  or  cycfohexene.  The  author  advances  a  physical  explana¬ 
tion  of  the  phenomenon,  based  on  the  adsorption  of  hydrogen  by 
the  metal.  G.  F.  M. 

Role  of  Protective  Colloids  in  Catalysis.  II.  Thomas 
Iredale  (T.,  1922,  121,  1536 — 1542). 

Catalytic  Addition  of  Hydrogen.  Influence  of  Oxygen  on 
the  Catalyst.  W.  Normann  (Ber.,  1922,  55,  [B],  2193 — 2197).— 
Working  under  conditions  which  are  considered  to  exclude  the 
presence  of  oxygen  and  with  hydrogen  which  is  free  from  any 
trace  of  the  latter,  the  author  has  been  able  to  effect  the  hardening 
of  cotton-seed  oil  in  the  presence  of  nickel  (prepared  by  the  reduc¬ 
tion  of  the  chloride  or  cyanide),  nickel  powder,  or  palladised 
kieselguhr.  It  appears  therefore  that  Willstatter’s  assumption  of 
the  necessity  for  the  presence  of  oxygen  is  invalid.  H.  W. 

Ion  Activities  in  Homogeneous  Catalysis.  Formation  of 
p-Chloroacetanilide  from  2V-Chloroacetanilide.  Herbert 
S.  Harned  and  Harry  Seltz  (J.  Amer.  Chem.  Soc .,  1922,  44, 
1475 — 1484). — From  theoretical  considerations,  it  is  deduced  that 
in  reactions  in  liquid  systems  catalysed  by  specific  ions,  it  is  the 
activities  of  such  ions  which  determine  the  velocity  of  the  reaction 
at  any  temperature  when  the  catalysis  depends  on  successive  states 
of  equilibria.  The  velocity  constants  of  the  conversion  of  A^-chloro- 
acetanilide  into  p-chloroacetanilide  catalysed  by  hydrochloric  acid 
have  been  determined  at  17*65°,  25°,  and  35°  for  concentrations  of 
acid  from  OIjV  to  ION.  This  reaction  according  to  Orton  and 
Jones  (Brit.  Assoc.  Rep.,  1910,  85)  takes  place  thus  : 

(1)  CH3-CO-NChC6H5+H*+Cl'  zr  CH3’C0*NH*C6H5+C12 ; 

(2)  CH3-C0-NH*C6H5+C12  — >  CH3-C0-NH-C6H4C1+H‘+C1/ ; 

reaction  (1)  is  measurably  slow,  whilst  reaction  (2)  is  very  rapid, 
so  that  the  system  approximates  to  a  continuous  series  of  succes¬ 
sive  equilibria  and  fulfils  the  conditions  stated  above.  It  is  shown 
that  the  velocity  constants  at  each  temperature  are  proportional 
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to  the  product  of  the  activities  of  the  hydrogen  and  chlorine  ions 
of  the  catalysing  acid.  The  present  work  is  the  first  case  where 
homogeneous  catalysis  has  been  calculated  with  exactitude  over  a 
wide  range  of  concentration  and  in  concentrated  solutions,  without 
uncertainties  arising  in  liquid  junction  potentials.  The  tem¬ 
perature  coefficient  has  been  considered  and  the  critical  increment 
roughly  calculated  and  shown  to  vary  considerably  with  rise  of 
temperature.  The  relationship  X^=ifc/aH-acr,  which  holds  exactly 
for  solutions  of  hydrochloric  acid  alone,  fails  when  acid-salt 
mixtures  are  used  as  catalysts.  J.  F.  S. 

A  Possible  Reconciliation  of  the  Atomic  Models  of  Bohr 
and  of  Lewis  and  Langmuir.  W.  Hughes  (Nature,  1922,  110, 
37 — 38). — If  it  is  assumed  that  the  electron  shells  are  fixed  and 
the  nucleus  rotates  on  an  axis,  a  model  is  obtained  which,  when 
viewed  with  respect  to  the  electron  shells,  is  precisely  the  same 
as  the  Lewis -Langmuir  model,  with  its  very  satisfactory  repre¬ 
sentation  of  the  mechanism  of  chemical  combination ;  when  viewed 
with  respect  to  the  whole  atom,  it  possesses  all  the  merits  of  Bohr's 
model,  yielding  an  accurate  explanation  of  the  reaction  of  atoms 
and  molecules  with  radiation.  Further,  the  existence  of  isotopy 
can  be  predicted  with  its  aid,  for  if  the  nucleus  of  a  given  atom 
possesses  more  than  one  stable  axis  of  rotation  with  respect  to 
itself,  or  to  its  surrounding  shells  of  electrons,  or  to  both,  and 
these  axes  are  associated  with  different  amounts  of  energy,  it  is 
possible  for  the  mass  of  the  atom  to  be  different  for  the  different 
positions  of  the  nuclear  axis,  since  by  the  theory  of  relativity, 
energy  possesses  mass.  A.  A.  E. 

Atomic  Structure.  Maurice  L.  Huggins  (Science,  1922, 
55,  459 — 460). — As  an  extension  of  Lewis’s  (A.,  1916,  ii,  310) 
theory  of  atomic  structure,  it  is  assumed  that,  although  the  number 
of  electrons  in  each  shell  of  the  lighter  atoms  is  the  same  as  in  the 
original  theory,  the  fifth,  sixth,  seventh,  and  eighth  electrons  in 
the  second  and  third  shells  pair  with  the  first  four,  the  distance 
between  the  electrons  in  each  of  these  pairs,  and  also  in  each  pair 
formed  by  bonding  between  atoms,  being  much  less  than  the  distance 
between  pairs.  The  shells  are  therefore  tetrahedra  of  pairs  instead 
of  cubes  of  single  electrons.  The  electrons  in  each  shell  after  the 
second  tend  to  be  placed  opposite  to  the  centres  of  the  faces  of  the 
imaginary  polyhedron  formed  by  the  electron  groups  in  the  under¬ 
lying  shell.  When  the  nuclear  charge  becomes  sufficiently  great, 
the  same  forces  which  cause  pairing  of  electrons  in  nitrogen  result 
in  the  formation  of  triplets  in  the  inner  shells  of  the  heavier  atoms. 
As  one  after  another  of  the  outer  electrons  is  drawn  into  an  inner 
shell  to  form  triplets,  the  remaining  pairs  are  pushed  further  from 
the  nucleus,  with  possible  rearrangement  of  the  kernel  structure. 
The  theory  is  applied  in  a  number  of  instances.  A.  A.  E. 

The  Quantum  Mechanism  in  the  Atom.  E.  T.  Whittaker 
( Proc .  Roy.  Soc.  Edin.,  1922,  42,  129 — 142). — Ewing’s  model  of 
ferromagnetic  induction  (Proc.  Roy.  Soc.  Edin.,  1922,  42,  30)  is 
employed  to  investigate  the  mechanism  within  the  atom  which 
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compels  all  exchanges  between  kinetic  energy  and  radiant  energy 
to  conform  with  the  equation  U=hv.  In  this  model,  a  system  of 
magnets  is  rigidly  connected  like  the  spokes  of  a  wheel,  having 
poles  of  the  same  name  at  the  circumference  and  poles  of  a  contrary 
sign  at  the  centre  of  the  circle.  When  an  electron  approaches 
such  a  model  in  the  direction  of  the  axis  of  the  wheel,  a  rotation 
of  the  poles  occurs  which  constitutes  a  magnetic  current.  The 
kinetic  energy  of  the  electron  is  expended  in  setting  the  magnetic 
structure  of  the  atom  in  motion.  When  the  velocity  of  the  electron 
exceeds  a  critical  value  2 cMjsJ Am,  the  magnetic  structure  is 
penetrated ;  M  and  A  are  quantities  dependent  on  the  atomic 
structure  with  which  the  electron  collides.  When  its  energy  is 
less  than  this  quantity,  it  is  repelled  without  permanent  loss  of 
energy,  the  encounter  being  perfectly  elastic.  On  penetrating  the 
atom,  the  electron  gives  up  2 e2M2/A  of  its  energy  and  leaves  the 
system  with  the  remainder.  This  absorbed  energy,  which  appears 
in  the  atom  as  a  magnetic  current,  does  not  depend  on  the  mass 
of  the  electron,  but  on  its  charge  and  on  quantities  dependent  only 
on  the  atomic  structure.  This  rotational  energy  is  transformed 
into  a  radiant  form  by  means  of  Hertzian  oscillators.  This  view 
of  the  mechanism  leads  to  the  Planck  equation  hv—U .  The 
emission  of  an  electron  already  in  the  atom  is  a  converse  process 
and  thus  the  equations  may  be  applied  to  explain  photo-electric 
phenomena.  The  connexion  with  the  Bohr  theory  of  series  spectra 
is  developed.  W.  E.  G. 

The  Quantum  Mechanism  in  the  Atom.  (Sir)  J.  Alfred 
Ewing  ( Proc .  Roy.  Soc.  Edin.,  1922,  42,  143 — 146). — A  discussion 
of  the  mechanism  suggested  by  Whittaker  (see  preceding  abstract) 
for  the  conversion  of  the  rotational  energy  of  the  wheel  atom  into 
radiation.  There  are  two  magnetic  systems  in  his  model  of  the 
atom  :  a  central  one  forming  the  wheel,  and  another  around  it, 
which  may  be  called  the  ring.  An  electron  passing  through  the 
system  produces  relative  angular  displacement  of  the  two  parts 
of  the  atom,  and  magnetic  forces  are  set  up  which  tend  to  restore 
the  whole  to  the  original  configuration.  Thus  oscillations  are  set 
up  which  expend  their  energy  in  the  emitted  radiation. 

W.  E.  G. 

The  Quantum  Mechanism  in  the  Atom.  R.  A.  Houstoun 
(Proc.  Roy.  Soc.  Edin.,  1922,  42,  221 — 222). — The  Whittaker  model 
is  checked  numerically.  A  calculation  of  the  radius  of  the  magnetic 
orbit  gives  values  in  satisfactory  agreement  with  the  dimensions 
of  the  hydrogen  molecule.  It  is  shown  that  the  Planck  constant 
comes  out  as  the  product  of  the  unit  electric  charge  and  a  unit 
magnetic  quantity.  It  thus  has  the  correct  dimensions. 

W.  E.  G. 

The  Importance  of  Whittaker's  Atomic  Model  and  of  other 
Atomic  Models.  W.  Peddie  (Proc.  Roy.  Soc.  Edin.,  1922,  42, 
223 — 224). — A  general  discussion  of  the  Whittaker  model  pointing 
out  the  inadequacy  of  the  simply  constituted  atom  of  the  electronic 
type.  W.  E.  G. 
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Sizes  of  Atoms  in  Diamond  Type  Crystals.  Robert  N. 
Pease  (J.  Amer.  Chem.' Soc.,  1922,  44,  1497 — 1498). — On  the  basis 
of  the  results  published  in  a  recent  paper  (this  vol.,  ii,  428),  the 
author  has  recalculated  the  atomic  radii  of  several  elements  of  the 
rare  gas  type  crystallising  in  the  diamond  type  lattice.  The 
following  values  are  recorded  :  diamond  0*77  A.U.,  silicon  (S,  Cl) 
1*17  A.U.,  germanium  (Cu,  Zn,  Br)  1*22  A.U.,  grey  tin  (Ag,  I) 
1*40  A.U.  The  following  interatomic  distances  are  calculated  : 
silicon  carbide,  1*94  (1*90,  1*95);  zinc  sulphide,  2-39  (2*35,  2*35); 
cuprous  chloride,  2*39  (2*38,  2*43) ;  cuprous  iodide,  2-62  (2*63, 
2*78) ;  silver  iodide,  2*80  (2*83,  3*18) ;  and  cuprous  bromide,  2*44 
(2*52,  2*57).  The  values  are  given  in  Angstrom  units,  and  for 
comparison  purposes  the  experimental  value  and  the  value  from 
Bragg’s  atomic  radii  are  included  in  brackets,  the  former  value 
being  placed  first.  J.  F.  S. 

The  Properties  of  Elements  and  Salts  as  Related  to  the 
Dimensions  of  Atoms  and  Ions.  George  L.  Clark  ( Science , 
1922,  55,  401 — 405). — It  is  shown  that  a  considerable  number  of 
the  properties  of  elements  and  salts  are  linearly  related  to  the 
dimensions  of  the  component  atoms  and  ions.  The  relations  are 
more  general  than  those  found  by  Biltz  (A.,  1921,  ii,  487) ;  thus 
it  is  found  that  if  the  atomic  volumes  of  the  five  alkali  elements 
are  plotted  on  one  axis  (as  the  X-axis)  of  a  three-dimensional 
rectangular  co-ordinate  system,  the  atomic  volumes  of  the  four 
halogens  on  the  Z-axis,  and  the  molecular  volumes  of  the  alkali 
haloids  on  the  F-axis,  all  the  points  (except  some  for  csesium, 
the  anomaly  of  which  is  attributed  to  difference  in  crystal-lattice 
form)  lie  approximately  on  a  plane  z~bx-\-cy-\-d  which  passes 
nearly  through  the  origin.  When  other  properties  are  plotted  on 
the  F-axis,  in  a  very  large  number  of  cases  the  surface,  whilst 
not  a  plane,  is  of  a  simple  form  (“  doubly  ruled  surface  ”).  The 
surfaces  may  commonly  be  expressed  by  the  equation  z=axy-\- 
bx~\-cyA~d.  By  using  this  method,  a  number  of  possible  new 
linear  relationships  may  be  predicted.  Values  already  ascribed  to 
the  atomic  and  ionic  radii  of  the  halogens  and  alkali  elements  are 
considered,  Henglein’s  procedure  being  regarded  as  questionable. 

A.  A.  E. 

Atomic  Radii.  I.  Maurice  L.  Huggins  (Physical  Rev., 
1922,  19,  346— 353).— Bragg’s  (A.,  1920,  ii,  537)  “  atomic  spheres  ” 
and  “  atomic  radii  ”  may,  when  considered  from  the  point  of  view 
of  Lewis’s  theory  of  atomic  and  molecular  structure  (A.,  1916,  ii, 
310),  be  given  a  definite  physical  meaning.  The  “  atomic  sphere  ” 
of  an  atom  is  its  valency  shell,  and  its  “  atomic  radius  ”  is  the 
distance  from  the  atomic  centre  to  a  group  of  electrons  (usually 
an  electron-pair)  in  the  valency  shell.  It  is  shown  that  Bragg’s 
assumption,  that  the  distance  between  two  adjacent  atomic  centres 
is  equal  to  the  sum  of  their  radii,  is  often  not  valid,  since  in  many 
cases  the  group  of  electrons  constituting  the  bond  does  not  lie  on 
the  line  joining  the  atomic  centres  ;  that  is  to  say,  the  two  “  atomic 
spheres  ”  overlap.  Eight  causes  of  variation  of  the  atomic  radius 
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of  an  element  are  considered,  namely  :  (1)  some  of  the  valency 
pairs  may  not  act  as  bonds,  (2)  a  valency  electron-pair  may  be 
forced  away  from  its  normal  position  in  the  valency  shell,  (3)  widely 
varying  pulls  are  exerted  on  electron-pairs  by  atoms  of  different 
elements,  (4)  an  atom  of  the  same  element  in  different  structures 
may  pull  an  electron-pair  away  a  different  distance  from  the 
nucleus  of  the  atom  to  which  it  is  linked,  (5)  if  an  atom  has  a 
different  number  of  electron -pairs  in  its  valency  shell  in  two  crystals, 
their  distances  from  the  nucleus  would  not  be  expected  to  be  the 
same,  (6)  valency  electron-pairs  are  pulled  out  from  the  nucleus 
to  a  different  extent,  according  to  whether  they  are  on  the  centre¬ 
lines  or  not,  (7)  many  atoms  are  capable  of  more  than  one  arrange¬ 
ment  of  electrons  in  that  part  of  the  atom  inside  the  valency  shell, 
(8)  the  number  of  electrons  constituting  a  bond  may  be  more  than 
two.  A.  A.  E. 

Structure  of  the  Ions  of  the  Rare  Earths.  H.  G.  Grimm 
(Z.  physikal .  Chem .,  1922,  101,  403 — 409). — A  theoretical  paper 
in  which,  on  the  basis  of  Bohr’s  arrangement  of  the  electrons  in 
xenon  and  niton,  an  attempt  is  made  to  draw  conclusions  on  the 
structure  of  the  ions  of  the  rare  earths,  quinque  valent  tantalum, 
sexavalent  tungsten,  and  octa valent  osmium  ions  which  shall  be  in 
keeping  with  the  chemical  properties  of  these  elements.  It  is 
shown  that  the  outside  sheath  of  the  ions  of  the  rare  earths  contains 
in  all  probability  the  same  number  of  electrons,  namely,  eight  or 
nine.  The  molecular  volume  and  basicity  series  of  the  rare  earths 
has  been  used  to  draw  conclusions  on  the  series  of  ionic  radii  (cf. 
A.,  1921,  ii,  127).  J.  F.  S. 

Periodic  System  of  the  Atomic  Ions.  H.  G.  Grimm  ( Z . 
physikal.  Chem.,  1922,  44,  410 — 413). — The  author  has  constructed 
a  table  on  the  basis  of  the  structure  of  the  ions  of  the  elements. 
This  divides  the  elements  into  six  groups,  namely,  those  with  no 
electrons  in  the  outer  sheath,  those  with  two  electrons  in  the  outer 
sheath,  those  with  eight  and  eighteen  electrons,  respectively,  in 
the  outside  sheath.  The  last  three  groups  are  composed  of  elements 
which  are  built  up  of  completed  sheaths,  that  is,  sheaths  occupied 
by  the  same  number  of  electrons  as  in  sheaths  of  the  inactive 
gases.  The  fifth  group  contains  elements  with  an  incomplete 
outside  sheath,  and  the  sixth  group  contains  elements  with  an 
incomplete  inner  sheath  but  a  constant  outside  sheath.  The 
elements  of  the  sixth  group  are  those  of  the  rare  earths.  In  the 
table  the  anions  lie  to  the  left  of  the  inactive  gases  and  the  kations 
to  the  right.  In  this  arrangement  several  elements,  such  as  Cl“, 

+ + +  +  +  +  % 

Cl+++  ,  Se  ,  and  Se+  ++,  occur  in  two  positions.  J.  F.  S. 

Structure  of  some  Gaseous  Molecules  of  which  Hydrogen 
is  a  Constituent.  A.  O.  Rankine  (Trans.  Faraday  Soc.,  1922, 
17,  719 — 727). — From  viscosity  measurements  the  following 

values  have  been  deduced  for  the  respective  magnitudes  (expressed 
in  cm.2xKT15)  of  the  molecular  “mean  collision  areas  ”  of  certain 
gaseous  compounds  containing  hydrogen:  HC1,  0676;  HBr* 
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0-763;  HI,  0-926;  H2S,  0-773;  NH3,  0-640;  PH3,  0-911;  AsH3, 
0-985;  CH4,  0-772.  The  corresponding  values  for  the  inert  gases 
have  been  recalculated  and  found  to  be  as  follows  :  Ne,  0*417 ; 
A,  0-648 ;  Kr,  0-757 ;  X,  0*915.  Adopting  the  Lewis-Langmuir 
view  of  the  mechanism  of  combination  between  hydrogen  atoms 
and  other  elements,  and  assuming,  on  the  basis  of  W.  L.  Bragg’s 
X-ray  measurements  (A.,  1920,  ii,  537),  that  the  atoms  towards 
the  end  of  each  period  of  the  periodic  table  are  equal  in  size,  it 
is  shown  to  be  probable  that  as  the  number  of  hydrogen  atoms 
in  the  molecule  increases,  their  nuclei  become  more  remote  from 
the  nucleus  of  the  central  atom.  This  retreat  of  the  hydrogen 
nuclei  is  due  to  their  mutual  repulsion,  and  eventually  leads  to 
the  failure  of  the  formation  of  molecules,  otherwise  possible,  such 
as  BH5  and  A1H5.  The  relative  dimensions  of  CH4  and  Kr  agree 
to  within  the  limit  of  probable  experimental  error.  It  is  to  be 
anticipated,  therefore,  that  NH4  and  Rb,  which  are  correspondingly 
related  to  CH4  and  Kr,  respectively,  would  occupy  nearly  equal 
spaces.  This  is  confirmed  from  crystallographic  data. 

J.  S.  G.  T. 

Arabic  Chemistry.  E.  J.  Holm  yard  {Nature,  1922,  109, 
778 — 779). — An  historical  note  ascribing  to  Maslima  al-Majrltl 
the  authorship  of  the  section  on  chemistry  in  the  “  Letters  ”  of 
the  Brethren  of  Purity  (10th  century  a.d.).  A.  A.  E. 

[Lecture  Experiment.]  Time  Reaction.  Martin  Meyer 
{J.  Amer .  Ghent.  Soc.,  1922,  44,  1498 — -1500). — A  time  reaction 
of  the  same  type  as  that  recently  described  by  Forbes,  Estill,  and 
Walker  (this  vol.,  ii,  271)  which  is  suitable  for  a  lecture  experi¬ 
ment  is  described.  For  example,  40  c.c.  of  M -sodium  thiosulphate, 
20  c.c.  of  1 '61 M -potassium  hydroxide  containing  0-67 M  of  potassium 
sodium  tartrate  and  44*46  grams  of  antimony  trioxide  per  litre,  are 
mixed  and  10 — 15  c.c.  of  4X-hydrochloric  acid  added.  After  an 
induction  period  of  thirty  to  sixty  seconds,  a  white  turbidity  appears 
which  changes  to  the  characteristic  orange  colour  of  antimony 
trisulphide.  Variations  of  the  quantities  give  different  induction 
periods.  J.  F.  S. 
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Inorganic  Chemistry. 

• 

New  Revision  of  the  Density  of  Oxygen  Gas.  E.  Moles 
and  M.  Crespi  (Anal.  Fis.  Quim 1922,  20,  190 — 192;  cf.  Moles 
and  Gonzalez,  this  vol.,  ii,  497). — Oxygen  prepared  from  potassium 
permanganate  contains  traces  of  carbon  dioxide  and  ozone  and 
purification  by  phosphoric  oxide  is  insufficient.  Determinations 
on  oxygen  from  potassium  permanganate  from  which  carbon  dioxide 
and  ozone  had  been  removed  by  soda-lime  and  mercury,  respectively, 
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gave  the  value  (calculated  for  lat.  45°)  1-42895  for  the  density  of 
the  gas.  This  is  in  good  agreement  with  the  value  previously 
given  ( loc .  cit.).  G,  W.  R. 

Ozone.  E.  H.  Riesenfeld  and  G.  M.  Schwab  (Ber.,  1922, 
55,  [Bl  2088 — 2099). — The  main  difficulty  in  the  preparation  of 
pure  ozone  and  the  determination  of  its  physical  constants  consists 
in  its  explosiveness.  The  recent  advances  in  micro- analytical 
methods  have  enabled  the  authors  to  perform  the  necessary  experi¬ 
ments  with  such  small  quantities  of  material  that  explosions  are 
avoided  or  are  not  dangerous. 

Dry  oxygen  is  ozonised  in  the  usual  manner  and  the  product 
condensed  in  small  glass  bulbs  with  long  capillaries  immersed  in 
liquid  air  (the  apparatus  is  figured  and  fully  described  in  the 
original  communication).  Since  the  condensate  is  always  richer 
in  ozone  than  the  supernatant  gas,  the  latter  is  pumped  away 
after  each  condensation  and  the  vessel  again  filled  with  ozonised 
oxygen.  When  in  this  manner  a  dark  blue  condensate  (solution 
of  oxygen  in  ozone)  has  been  obtained,  the  subsequent  condensates 
consist  of  pale  blue  solutions  of  ozone  in  oxygen ;  when  the  exhaus¬ 
tion  is  renewed,  the  oxygen  evaporates  and  the  ozone  passes  into 
the  first  phase.  The  dark  blue  product  still  contains  about  30% 
of  oxygen,  but  its  removal  can  be  fairly  readily  effected  by  fraction¬ 
ation,  since  the  boiling  points  of  oxygen  and  ozone  differ  by  about 
70°.  At  the  temperature  of  liquid  air,  the  vapour  pressure  of 
liquid  ozone  is  practically  negligible  so  that  the  glass  bulbs  can 
be  evacuated  completely  and  the  capillaries  sealed  off  without 
danger.  Analysis  of  the  product  is  effected  by  breaking  one  of 
the  bulbs  containing  a  known  weight  of  substance  under  potassium 
iodide  solution  containing  boric  acid,  measurement  of  the  volume 
of  inactive  oxygen,  and  estimation  of  that  of  active  oxygen  by 
titration  with  sodium  thiosulphate.  Within  the  limits  of  experi¬ 
mental  error,  the  volume  relationship  of  active  to  inactive  oxygen 
is  1  :  2  and  the  purity  of  the  ozone  is  controlled  further  by  a  micro¬ 
estimation  of  the  molecular  weight  by  Dumas’s  method.  The 
following  physical  constants  have  been  determined  (the  methods 
and  requisite  apparatus  are  fully  described  and  figured  in  the 
original);  m.  p.  —250°,  b.  p.  — 112-3°,  critical  temperature  —5°, 
dr18'2  1*784.  Liquid  ozone  is  not  completely  miscible  with  liquid 
oxygen  at  all  temperatures,  the  critical  temperature  of  solubility 
lying  at  —158°. 

Very  discordant  results  have  been  obtained  during  investig¬ 
ations  of  the  thermal  production  of  ozone  from  oxygen.  According 
to  the  Nernst  theorem,  a  minimal  temperature  of  4000°  Abs.  is 
necessary  for  the  production  of  appreciable  quantities  of  ozone, 
whereas  Fischer  has  observed  considerable  formation  of  the  gas 
at  glowing  Nernst  filaments  at  a  much  lower  temperature.  The 
temperature  attained  in  the  explosion  of  pure  ozone  is  calculated 
to  be  about  4000°  Abs.,  and  under  these  conditions  a  distinct 
odour  of  ozone  is  observed.  On  the  other  hand,  no  trace  of  ozone 
could  be  perceived  in  explosions  of  mixtures  of  ozone  and  oxygen 
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with  which  a  temperature  of  more  than  2000°  Abs.  was  obtained. 
A  purely  thermal  production  of  ozone  is  not  involved,  therefore, 
in  Fischer’s  experiments. 

The  explosive  decomposition  of  ozone  is  very  sensitive  to 
catalytic  influences,  but  if  these  are  excluded  the  gas  is  found  to 
be  unexpectedly  stable.  According  to  Warburg’s  calculation,  the 
half  life  period  of  pure  ozone  at  16°  is  one  hundred  and  sixty- 
seven  hours,  whereas  the  authors  find  that  under  certain  con¬ 
ditions  a  period  of  several  weeks  elapses  before  decomposition  has 
proceeded  to  this  extent. 

Violent  changes  of  pressure  cause  the  explosion  of  ozone  in  all 
states  of  aggregation.  An  explosion  when  the  solid  or  liquid 
material  is  lightly  touched  or  on  sudden  solidification  of  the  liquid 
has  not  been  observed. 

The  authors  consider  that  their  work  brings  conclusive  evidence 
against  the  existence  of  oxozone.  H.  W. 

The  Oxidising  and  Reducing  Properties  of  Sulphur 
Dioxide.  I.  Mercury  Chlorides.  Lachlan  Macquarie 
Stewart  and  William  Wardlaw  (T.,  1922,  121,  1481 — 1489). 

The  Physical  Properties  of  Sulphur  Trioxide.  A. 

Berthoud  (Helv.  Chim.  Acta ,  1922,  5,  513 — 532). — Doubt  is 
thrown  by  the  author  on  the  existence  of  sulphur  trioxide  in 
the  so-called  a-  and  (3-forms.  The  fact  that  the  two  kinds  can 
exist  together  indefinitely,  with  other  observations  of  a  similar 
character,  indicates  that  the  silky  crystals,  the  so-called  (3-form, 
are  a  product  of  hydration.  The  compound,  if  compound  it  be, 
must  be,  however,  of  a  unique  type,  containing  something  like  a 
thousand  or  more  mols.  of  sulphur  trioxide  to  one  of  water.  A 
number  of  physical  properties  of  sulphur  trioxide  were  determined 
with  the  greatest  care.  It  has  m.  p.  16*85°it0*02,  agreeing  closely 
with  Lichty’s  result,  16*79°  (A.,  1912,  ii,  1164)  and  b.  p.  44*52°/760 
mm.  The  vapour  pressure  curve,  as  deduced  from  determinations 
at  15  points  between  24°  and  47*8°,  is  represented  by  logp= 
— 2314/Jr-hlO*17.  The  critical  pressure  and  temperature  were 
determined,  using  a  modification  of  Pellaton’s  method  (cf.  A., 
1916,  ii,  245),  and  the  critical  temperature  by  direct  observation 
of  the  disappearance  and  reappearance  of  the  meniscus.  The 
results  are,  _pc=83*8  atm.,  £<.=218*3°.  The  density  was  determined 
at  temperatures  from  17°  to  55°  by  a  pycnometer  method,  and  from 
98°  to  214°  by  a  modification  of  Young’s  method  (T.,  1891,  59,  37), 
which  gives  the  density  of  both  liquid  and  vapour.  The  critical 
density,  dCi  is  0*633.  The  surface  tension  was  determined  by  the 
method  of  Ramsay  and  Shields,  the  results  being,  at  19°,  44*9° 
and  78*0°,  respectively,  y=34*17,  29*47,  and  22*63.  The  molecular 
heat  of  vaporisation,  calculated  from  the  vapour  tension  curve, 
is  10,300  cal.  The  quotient  LjT ,  Trouton’s  ratio,  is  surprisingly 
high,  32*5,  the  normal  for  liquids  of  similar  b.  p.  being  21*0;  the 
high  value  indicates  association  in  the  liquid  form.  The  value 
of  Eotvos’s  surface  tension  coefficient  also  indicates  association 
of  the  liquid  at  lower  temperatures,  but  at  78°  the  value  is  nearly 
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normal.  The  values  of  van  der  Waals’s  constants  are  :  (2=0-01629 ; 
6=0-002684.  E.  H.  R. 

Preparation  of  Selenium  Dioxide.  Julius  Meyer  (Ber., 
1922,  55,  [J5],  2082 — 2084). — Selenium  in  quantities  of  60—75 
grams  is  heated  to  its  melting  point  in  a  porcelain  boat  placed 
in  a  wide  hard  glass  tube;  a  very  rapid  current  of  oxygen  which 
has  been  passed  through  fuming  nitric  acid  is  passed  over  it,  causing 
the  molten  selenium  to  burn  with  a  brilliant  blue  flame  and  to 
give  a  sublimate  of  selenium  dioxide  the  purity  of  which  increases 
with  increasing  rate  of  the  supply  of  oxygen.  The  product,  which 
contains  small  quantities  of  oxides  of  nitrogen,  is  purified  by  being 
sublimed  in  the  same  tube  in  a  current  of  pure  oxygen.  To 
avoid  loss  of  material,  the  tube  is  connected  with  a  doubly  tubulated 
vessel  of  two  litres  capacity  in  which  the  final  traces  of  the  dioxide 
are  deposited.  The  combustion  of  60 — 70  grams  of  selenium  can 
be  effected  in  about  one  and  a  quarter  hours. 

The  oxidation  of  selenium  appears  to  be  greatly  affected  by 
catalytic  influence,  acidic  substances  causing  acceleration  whereas 
alkaline  materials  (including  glass)  cause  retardation.  H.  W. 

Active  Hydrogen  and  Nitrogen.  Gerald  L.  Wendt  ( Nature , 
1922,  109,  749). — Newman’s  (this  vol.,  ii,  279)  failure  to  obtain 
a  test  for  nitrides  when  sulphur,  phosphorus,  and  iodine  are  treated 
with  active  nitrogen  is  not  evidence  of  the  absence  of  chemical 
reaction ;  in  the  cases  of  sulphur  and  phosphorus,  the  formation 
of  sulphides  and  phosphides  has  been  demonstrated  by  the  author, 
whose  experiments  also  show  that  phosphine  and  hydrogen  sulphide 
are  formed  when  phosphorus  and  sulphur  are  exposed  to  active 
hydrogen.  A.  A.  E. 

Active  Hydrogen  and  Nitrogen.  F.  H.  Newman  ( Nature , 
1922,  109,  749;  cf.  Wendt,  preceding  abstract). — The  absorption 
of  active  nitrogen  by  sulphur,  phosphorus,  and  iodine  probably 
results  in  chemical  combination,  since  the  absorbed  gas  is  not 
liberated  on  heating;  in  the  case  of  active  hydrogen,  however, 
absorption  occurs  at  temperatures  above  0°.  This  absorption  may 
be  due  in  part  to  chemical  action,  but  other  processes,  such  as 
occlusion,  have  to  be  taken  into  account.  A.  A.  E. 

Reaction  between  Cathodic  Hydrogen  and  Nitrogen  at 
High  Pressures.  J.  N.  Pring  and  E.  O.  Ransome  (Trans. 
Faraday  Soc.t  1922,  17,  689 — 694). — When  hydrogen  is  liberated 
electrolytically  at  a  cathode  in  contact  with  nitrogen,  particularly 
at  high  pressures,  the  conditions  would  appear  to  be  favourable 
to  the  synthesis  of  ammonia.  A  solution  of  sulphuric  acid  was 
electrolysed  in  the  presence  of  nitrogen  at  pressures  ranging  from 
1  to  500  atmospheres.  At  atmospheric  pressure,  the  mean 
percentage  yield  of  ammonia  by  direct  union  of  the  elements  was 
0-04%.  At  pressures  from  60  to  104  atmospheres,  the  yield  of 
ammonia  was  0-09%.  For  pressures  ranging  from  300  to  500 
atmospheres,  no  ammonia  was  synthesised.  The  results  indicate 
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that  no  reaction  occurs  between  nitrogen  and  cathodic  hydrogen, 
the  small  yield  of  ammonia  at  the  lower  pressures  being  due  to 
thermal  action.  J.  S.  G.  T. 

Hydroxylamine.  Carl  Kjellin  (Svensk  Kem .  Tidskr .,  1921, 
33,  213 — 228). — In  the  reaction  expressed  by  the  equation : 
NH2’01I+2Fe(0H)2+H20=NH3+2Fe(0H)3,  the  experimental 
results  are  in  practically  complete  accord  when  the  potassium 
hydroxide  in  the  solutions  does  not  exceed  1*75%.  The  reactions 
between  hydroxylamine  and  stannous  hydroxide  and  manganese 
hydroxide  were  also  examined;  the  former  yields  ammonia  in 
moderate  agreement  with  theory,  whilst  in  the  latter  case  the 
amount  of  ammonia  produced  is  negligible.  The  change  under¬ 
gone  when  hydroxylamine  is  subjected  to  heat  in  presence  of 
aqueous  potassium  hydroxide  appears  to  be  expressed  by  the 
equation  :  3NH2*0H=3H20+NH3+N2.  Compounds  of  the  type 
CHgR'NH/OH  (R=Me,  Et,  Pr)  when  hydrolysed  in  concen¬ 
trated  hydrochloric  acid  or  potassium  hydroxide,  evolved  up 
to  75%  of  the  expected  yield  of  ammonia.  It  is  probable  that 
X-isopropylhydroxylamine  and  bromine  react  in  accordance  with 
the  scheme:  CHMe2-NH-OH — >  CHMe2*NBr*OH— CHMe2*NO  -> 
CMe2!NOH.  X-Ethylhydroxylamine  hydrochloride  forms  long, 
colourless,  hygroscopic  crystals,  m.  p.  37°. 

Chemical  Abstracts. 

Crystal  Structure  of  Phosphonium  Iodide.  Roscoe  G. 
Dickinson  ( J .  Amer.  Chem.  Soc .,  1922,  44,  1489 — 1497). — The 
structure  of  the  crystals  of  tetragonal  phosphonium  iodide  has 
been  investigated  by  means  of  X-rays,  using  chiefly  Laue  photo¬ 
graphs.  It  is  shown  that  the  X-ray  data  are  satisfactorily 
accounted  for  by  a  structure  obtained  by  placing  in  a  unit  cell 
of  the  dimensions  6-34  X  6-34  x  4*62  A.U.  phosphorus  atoms  at 
(000)  and  (|J0)  and  iodine  atoms  at  (OJu)  and  (JOu)  where  u  has 
a  value  very  close  to  0-40,  and  it  is  shown  that  no  simpler  structure 
is  capable  of  accounting  for  the  data.  The  close  relationship 
between  this  structure  and  the  low  temperature  form  of  ammonium 
chloride  is  demonstrated.  J.  F.  S. 

Hypophosphorous  Acid.  IV.  Its  Reaction  with  Cupric 
Chloride.  Alec  Duncan  Mitchell  (T.,  1922,  121,  1624 — 
1638). 

The  Volatilisation  of  Arsenic  and  Antimony  by  means  of 
Methyl  Alcohol.  L.  Duparc  and  L.  Ramadier  (Helv.  Chim. 
Acta ,  1922,  5,  552 — 556). — By  passing  a  current  of  air  through  a 
solution  of  arsenious  or  antimonious  oxide  in  concentrated  hydro¬ 
chloric  acid  containing  a  suitable  proportion  of  methyl  alcohol, 
the  whole  of  the  arsenic  or  antimony  can  be  carried  over  into  an 
absorbing  solution.  In  this  way,  0*1  gram  of  arsenious  oxide 
can  be  volatilised  in  one  hour  at  55°  in  45  c.c.  of  methyl  alcohol. 
In  the  case  of  antimonious  oxide  the  vaporisation  can  be  com¬ 
pletely  prevented  by  diluting  the  hydrochloric  acid  used  with  an 
equal  volume  of  water.  The  method  may  be  applicable  for 


INORGANIC  CHEMISTRY. 


ii.  641 


separating  arsenic  and  antimony  from  other  metals  and  from  each 
other.  E.  H.  R. 

Revision  of  the  Atomic  Weight  of  Boron.  Analysis  of 
Boron  Trichloride.  0.  Honigschmid  and  L.  Birckenbach 
(Anal.  Fis.  Quim .,  1922,  20,  167—173;  cf.  A.,  1921,  ii,  646).— 
From  determinations  of  the  ratio  BC13  :  3Ag  and  BC13  :  3AgCl, 
following  the  methods  used  in  the  authors’  revision  of  the  atomic 
weight  of  bismuth  (loc.  cit.),  the  values  of  the  atomic  weight  of 
boron  obtained  for  three  samples  of  specially  purified  boron  tri¬ 
chloride  were  10-840,  10*818,  and  10*825,  respectively.  The  first 
value  is  rejected  and  the  value  10*82  is  taken.  It  is  pointed  out 
that  this  value  is  in  better  accord  with  the  theory  of  isotopes  than 
the  hitherto  accepted  value  of  10*90.  G.  W.  R. 

The  Action  of  Diamond  n  Carbon  Monoxide.  Foix  (Bull. 
Soc.  chim .,  1922,  [iv],  33,  678 — 679). — An  attempt  to  carry  out 
the  reaction  C02+C  ^  2CO  in  the  case  of  the  diamond  at  tem¬ 
peratures  above  1100°  resulted  in  the  deposition  of  amorphous 
carbon  on  the  surface  of  diamond  without  the  latter  undergoing 
any  change.  The  conclusion  is  drawn  that  the  time  of  experiment, 
three  hours,  was  insufficient  for  the  attainment  of  equilibrium. 

H.  J.  E. 

The  Preparation  of  Carbon  Suboxide  on  a  Larger  Scale 
and  the  Properties  of  Pure  Carbon  Suboxide.  Erwin  Ott 
and  Karl  Schmidt  (Ber.,  1922,  55,  [£],  2126 — 2130). — Diacetyl- 
tartaric  anhydride  is  heated  to  its  boiling  point  in  a  flask  the  neck 
of  which  is  connected  to  a  cylinder  in  which  an  electrically  heated 
platinum  wire  is  suspended.  The  upper  portion  of  the  cylinder 
is  connected  through  a  series  of  condensing  vessels  to  a  powerful 
pump  which,  in  spite  of  the  evolution  of  carbon  monoxide,  main¬ 
tains  a  pressure  of  about  11  mm.  (The  apparatus  is  fully  figured 
and  described  in  the  original.)  The  decomposition  of  one  hundred 
and  eighty-nine  grams  of  anhydride  can  be  effected  in  six  to  eight 
hours,  the  yield  of  carbon  suboxide  being  41  %  of  that  theoretically 
possible.  From  this  point  of  view  the  process  is  superior  to  the 
improved  method  of  Stock  and  Stoltzenberg  (A.,  1917,  ii,  308), 
which  depends  on  the  action  of  phosphoric  oxide  on  malonic  acid, 
and  has  the  further  advantage  of  greater  cheapness.  In  addition, 
the  carbon  suboxide  obtained  in  this  manner  can  be  preserved 
unchanged  (except  for  a  slight  darkening  of  colour  which  is  prob¬ 
ably  due  to  incompleteness  in  the  exclusion  of  moisture)  for  long 
periods,  whereas  that  prepared  with  the  help  of  phosphoric  oxide 
rapidly  becomes  polymerised,  probably  owing  to  the  presence  of 
traces  of  phosphorous  oxide  in  the  latter  (cf.  Manley,  T.,  1922,  121, 
331).  H.  W. 

The  Crystal  Structure  of  Quartz.  Maurice  L.  Huggins 
(Physical  Rev.,  1922,  19,  363 — 368). — The  suggested  structure  of 
quartz,  obtained  by  means  of  the  Lewis  theory,  is  in  accord  with 
Bragg’s  conclusions.  Each  silicon  atom  is  surrounded  by  four 
pairs  of  electrons  at  tetrahedron  corners,  which  act  as  bonds 
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connecting  it  to  four  equidistant  oxygen  atoms.  Each  oxygen 
atom  is  also  surrounded  by  four  tetrahedrally  oriented  electron- 
pairs,  two  of  which  serve  as  bonds  connecting  the  oxygen  to  silicon 
atoms.  The  crystal  is  thus  not  composed  of  silica  units,  but  is  a 
single  molecule.  A.  A.  E. 

Solubility  of  Helium  in  Water.  Hamilton  P.  Cady,  Howard 
M.  Elsey,  and  Emily  V.  Berger  (J.  Amer.  Chem.  Soc .,  1922,  44, 
1456 — 1461). — The  solubility  of  helium  has  been  determined  at  a 
series  of  temperatures  lying  between  2°  and  30°,  using  material 
which  was  spectroscopically  pure.  The  following  values  of  the 
absorption  coefficient  are  recorded  :  2°,  0*00938,  10°,  0*00895, 

25°,  0*00861,  and  30°,  0*00817.  Plotting  these  values  shows  that 
there  is  no  indication  of  the  solubility  passing  through  a  minimum 
as  has  been  repeatedly  stated.  The  values  are  all  smaller  than 
those  of  Estreieher  (A.,  1900,  ii,  205)  and  Antropoff  (A.,  1919,  ii, 
511),  and  larger  than  the  single  determination  of  Ramsay  (T.,  1895, 
67,  697).  J.  F.  S. 

The  Preparation  of  Sodium  Hydrogen  Carbonate.  Er. 

Toporescu  (Compt.  rend .,  1922,  175,  268 — 270). — A  study  similar 
to  that  originally  made  at  15°  (this  vol.,  ii,  375)  of  the  equilibrium 
of  the  four  salts,  sodium  chloride,  sodium  hydrogen  carbonate, 
ammonium  chloride,  and  ammonium  hydrogen  carbonate  with 
their  saturated  solutions  has  now  been  made  at  35°  and  50°.  The 
geometric  representation  of  the  results  obtained  by  means  of  a 
Le  Chatelier  diagram  enables  a  calculation  to  be  made  of  the 
theoretical  yield,  that  is  to  say,  the  proportion  of  sodium  chloride 
transformable  into  crystalfine  sodium  hydrogen  carbonate  for  a 
solution  of  any  given  initial  composition.  G.  F.  M. 

The  Preparation  of  Ammonium  Chloride  at  Low  Tem¬ 
peratures.  Paul  Mondain-Monval  (Compt.  rend.,  1922,  175, 
162 — 164). — The  conditions  governing  the  crystallisation  of  am¬ 
monium  chloride  at  0°  from  solutions  containing  in  addition  one 
or  more  of  the  salts  sodium  chloride,  sodium  carbonate,  and 
ammonium  carbonate,  were  studied  in  a  similar  manner  to  those 
previously  described  for  15°,  and  a  Le  Chatelier  diagram  is  given 
showing  the  surfaces  of  saturation.  The  zone  of  crystallisation 
of  sodium  carbonate  shows  two  distinct  areas,  one  corresponding 
with  the  crystallisation  of  Na2C03,10H20,  and  the  other  with  a 
hydrate  of  the  formula  2Na2C03,5H20,  the  existence  of  which, 
although  disputed  by  Wegscheider  (A.,  1912,  ii,  156),  is  now  con¬ 
firmed.  G.  F.  M. 

A  Preliminary  Attempt  to  Transmute  Lithium.  Ralph 
W.  G.  Wyckoff  ( Science ,  1922,  55,  130 — 131). — Inconclusive 
results  were  obtained  when  lithium  or  its  salts  was  bombarded 
with  a  stream  of  electrons,  in  the  hope  of  introducing  one  or  two 
electrons  into  the  nucleus,  and  detecting  spectroscopically  the 
formation  of  helium  or  hydrogen.  A.  A.  E. 
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Electrolytic  Preparation  of  Calcium  Amalgam.  B.  S. 

Neuhausen  (J.  Amer.  Chem.  Soc.,  1922,  44,  1445 — 1447). — The 
author  discusses  the  methods  which  have  been  adopted  previously 
for  the  preparation  of  calcium  amalgam  (Smith  and  Bennett, 
A.,  1909,  ii,  663 ;  1910,  ii,  500),  and  devises  a  more  efficient  method 
of  preparing  this  material.  The  method  consists  in  just  covering 
the  bottom  of  a  crystallising  dish,  25  cm.  diam.,  with  a  layer  of 
mercury  which  serves  as  cathode,  and  then  filling  the  dish  with  a 
1*752^- solution  of  calcium  chloride.  An  anode  of  platinum  foil 
(2x4  cm.)  is  placed  in  the  solution  parallel  to  the  mercury  surface 
at  a  distance  of  4  cm.,  and  a  current  of  3*5  amperes  at  4-6  volts 
passed  for  thirty  minutes.  This  arrangement  prevents  heating 
and  foaming.  After  about  thirty  minutes,  the  generation  of  hydro¬ 
gen  sets  in,  but  up  to  this  point  the  solution  remains  neutral  to 
litmus  and  there  is  no  formation  of  a  black  powder  which  in  other 
methods  always  forms  and  catalyses  the  decomposition  of  the 
amalgam.  The  amalgam  is  washed  by  allowing  it  to  fall  in  a  fine 
stream  into  two  litres  of  distilled  water.  The  product  prepared 
in  this  way  contains  0-069 — 0-075%  of  calcium,  and  is  preserved 
in  a  bottle  filled  with  carbon  dioxide.  J.  F.  S. 

The  Crystal  Structures  of  Aragonite  (CaC03)  and  Related 
Minerals.  Maurice  L.  Huggins  ( Physical  Rev.,  1922,  19, 
354 — 362). — A  proposed  structure  for  aragonite  is  such  that,  as 
in  calcite,  each  carbon  atom  is  linked  by  double  bonds  to  three 
oxygen  atoms,  each  oxygen  atom  to  two  calcium  atoms  and  one 
carbon  atom,  and  each  calcium  atom  to  six  oxygen  atoms,  at  the 
corners  of  an  irregular  octahedron.  The  observed  cleavage  of 
aragonite  is  in  accord  with  the  principles  that  (a)  cleavage  tends 
to  occur  so  as  to  leave  the  two  new  crystal  surfaces  electrically 
neutral,  (b)  where  some  bonds  are  weaker  than  others,  cleavage 
will  take  place  in  such  a  way  as  to  rupture  the  weaker  bonds  in 
preference  to  the  stronger  ones,  (c)  all  bonds  being  equally  strong, 
cleavage  will  occur  between  the  planes  connected  by  the  fewest 
bonds  per  unit  area.  The  structure  of  aragonite,  and  those  of  the 
isomorphous  minerals  strontianite,  witherite,  and  cerussite,  con¬ 
form  to  the  author’s  theory  that  the  electron  groups  in  an  atomic 
shell  tend  to  place  themselves  opposite  to  the  faces  of  the  imaginary 
polyhedron  formed  by  the  electron  groups  in  the  next  underlying 
shell.  A.  A.  E. 

Dispersoid  Chemistry  of  Gypsum.  II.  H.  Neugebauer 
(Kolloid  Z .,  1922,  31,  40 — 45). — The  viscosity  of  suspensions  of 
anhydrite,  gypsum,  burnt  gypsum,  dehydrated  gypsum,  anhydr- 
asite,  and  leucolith  has  been  measured  at  various  intervals  of  time 
after  preparation,  with  the  object  of  investigating  the  mechanism 
of  the  hydration  of  calcium  sulphate.  It  is  shown  that  in  opposi¬ 
tion  to  the  statements  of  van’t  Hoff  the  preparations  used  in  the 
present  work  could  not  be  completely  dehydrated  at  115°  or 
slightly  higher.  The  water  of  crystallisation  was  never  reduced  to 
less  than  4%,  The  common  dihydrate  lost  its  crystal  water  at  102° 
considerably  more  slowly  and  less  completely  than  the  other  forms, 
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probably  because  of  the  size  of  the  crystals.  The  viscosimetric 
investigation  of  the  commercial  “  van’t  Hoff  gypsum  ”  gave  very 
indefinite  curves,  whereas  van’t  Hoff  found  extremely  rapid  com¬ 
bination  with  water  and  rapid  hardening  for  this  material.  The 
formation  of  soluble  anhydrite  does  not  come  into  the  question 
here.  Gypsum  prepared  by  slowly  dehydrating  precipitated 
calcium  sulphate  gave  a  normal  combination  curve,  and  the 
dihydrate  gave  curves  analogous  to  those  obtained  with  insufficiently 
dehydrated  gypsum.  A  commercial  product,  anhydrasite,  prepared 
by  the  dehydration  of  natural  anhydrite,  exhibits,  on  dehydration, 
a  behaviour  analogous  to  that  shown  by  ££  van’t  Hoff  gypsum.” 
Its  viscosity  curve  is  more  pronounced  than  that  of  commercial 
gypsum  obtained  in  the  usual  way,  but  less  steep  than  that  of 
precipitated  gypsum.  Towards  the  addition  of  alum  it  behaves 
in  the  same  way  as  plaster  of  Paris.  A  further  technical  product, 
leucolith,  showed  no  combination  with  vTater  from  its  viscosity 
measurements.  The  behaviour  in  this  case  was  analogous  to  that 
of  estrich  gypsum  (flooring  cement),  the  setting  in  these  cases 
being  due  to  the  presence  of  free  lime.  J.  F.  S. 

The  Constitution  of  Strontium-Lead  Alloys.  E.  Piwo- 
warsky  ( Z .  Metallic.,  1922,  14,  300 — 301). — Lead  and  strontium 
form  one  compound,  Pb3Sr,  melting  at  676°  and  containing 
12-35%  Sr,  and  a  eutectic,  containing  very  small  amounts  of 
strontium,  which  melts  at  the  same  temperature  as  lead.  Stron¬ 
tium  is  completely  insoluble  in  solid  lead.  [Cf.  J .  Soc.  Chem.  Ind., 
1922,  Sept.]  A.  R.  P. 

Barium  Sulphuric  Acid  and  Barium  Selenic  Acid.  Julius 
Meyer  and  Walter  Friedrich  (Z.  physikal.  Chem.,  1922,  101, 
498 — 503). — The  solubility  of  barium  sulphate  in  97-86%  sulphuric 
acid  has  been  determined  at  25°  and  found  to  be  14-91  grams  in 
100  c.c.  of  acid.  The  saturated  solution  is  shown  to  contain 
barium  sulphuric  acid,  H2[Ba(S04)2],  and  by  electrolytic  transport 
this  compound  can  be  accumulated  in  the  anode  compartment, 
where  it  crystallises.  Dissolving  barium  selenate  in  selenic  acid 
gives  rise  to  a  similar  compound,  barium  selenic  acid,  H2[Ba(Se04)2], 
which  can  similarly  be  crystallised  by  electrolytic  transport.  A 
concentrated  solution  of  selenic  acid  saturated  with  barium  selenate 
also  deposits  crystals  of  barium  selenic  acid.  J.  F.  S. 

Physical  Chemistry  of  the  Oxides  of  Lead.  IV.  Red 
Lead  and  Lead  Sesquioxide.  Samuel  Glasstone  (T.,  1922, 
121,  1456—1469). 

Physical  Chemistry  of  the  Oxides  of  Lead.  V.  The 
Electromotive  Behaviour  of  Lead  Dioxide.  Samuel  Glass- 
tone  (T.,  1922,  121,  1469—1480). 

Behaviour  of  Sulphides  of  Heavy  Metals  in  Aqueous 
Solutions.  0.  Weigel  ( Sitzungsber .  Ges.  Naturw.  Marburg, 
1921,  No.  2,  35—50;  from  Chem.  Zcntr.,  1922,  i,  182—183;  cf. 
A.,  1907,  ii,  237). — The  known  solubilities  of  heavy  metal  sulphides 
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as  experimentally  determined  are  generally  greatly  in  excess  of 
the  values  calculated  from  their  solubility  products.  The  author’s 
determinations  of  the  solubilities  of  the  sulphides  of  thallium, 
silver,  and  lead  show  that  in  each  case  the  calculated  solubility  is 
less  than  that  determined  experimentally.  From  the  effect  of 
lead  ions  on  the  solubility  of  lead  sulphide  and  the  potential  of  a 
lead  sulphide  electrode,  it  is  concluded  that  dissociation  in  aqueous 
solution  takes  place  in  successive  stages  and  that  most  of  the 
dissolved  substance  is  in  the  form  of  complex  ions.  Removal  of 
metallic  ions  by  addition  of  sulphide  ions  depends  on  the  formation 
of  complex  ions.  G.  W.  R. 

The  Blue  Flame  produced  by  Common  Salt  on  a  Coal  Fire. 

Arthur  Smithells  ( Nature ,  1922,  109,  745;  cf.  Merton,  ibid., 
1922,  109,  683). — A  brief  historical  note  on  the  recognition  of  the 
blue  flame  produced  by  common  salt  on  a  coal  fire  as  being  due 
to  compounds  of  copper  derived  from  pyrites  in  the  coal. 

A.  A.  E. 

The  Rate  of  Combination  of  Copper  and  Phosphorus  at 
Various  Temperatures.  C.  A.  Edwards  and  A.  J.  Murphy 
(J.  Inst .  Metals ,  Adv.  Copy). — Penetration  of  copper  rods  by 
phosphorus  vapour  takes  place  at  640°  at  atmospheric  pressure. 
The  dissociation-temperature  curve  for  alloys  of  copper  and 
phosphorus  containing  up  to  30-8%  of  the  latter  indicates  the 
existence  of  the  phosphides  CuP  and  Cu5P2. 

Chemical  Abstracts. 

Corrosion  of  Copper  by  Salt  Solutions.  W.  Muller  (Z. 
Metallic.,  1922,  14,  286 — 295). — Copper  is  rapidly  corroded  by  sea 
water,  sodium  chloride,  and  magnesium  chloride,  with  the  formation 
of  a  green,  basic  chloride  which  readily  detaches  itself  from  the 
metal  and  therefore  does  not  form  a  protective  coating.  Weak 
solutions  of  magnesium  and  calcium  sulphates  corrode  copper  very 
slowly,  the  metal  becoming  gradually  covered  with  a  white  pre¬ 
cipitate  containing  bluish-green  flakes  of  basic  sulphate.  [Cf. 
J .  Soc.  Chem .  Ind .,  1922,  Sept.]  A.  R.  P. 

Critical  Constants  of  Mercury.  S.  Weber  ( K .  Danske 
Videnslcab.  Selskab.  Math.-fys .  Medd.,  1920,  3,  No.  4;  cf.  A.,  1921, 
ii,  699). — The  critical  pressure  of  mercury  is  1036  atmospheres. 
If  curves  be  plotted  giving  the  density  of  liquid  and  vapour  phases 
of  mercury  and  hydrogen,  the  temperature  and  density  being 
written  in  terms  of  the  critical  temperature  and  density,  the  two 
curves  practically  coincide.  Vapour- pressure  curves  plotted  in  a 
similar  manner  also  coincide,  hence  it  is  concluded  that  hydrogen 
at  this  low  temperature  is  monatomic.  Chemical  Abstracts. 

Atomic  Weight  of  Mercury  from  Different  Sources.  J.  N, 

Bronsted  and  G.  Hevesy  (Nature,  1922,  109,  780;  cf.  this  vol., 
ii,  149). — Measurements  of  the  density  of  mercury  prepared  by 
the  same  method  from  minerals  of  different  origin  exhibit  no 
differences  exceeding  the  possible  experimental  error,  which  corre- 
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sponds  with  0*0004 — 0*0012  in  the  atomic  weight.  It  is  therefore 
concluded,  with  great  probability,  that  the  isotopic  composition 
of  mercury  of  terrestrial  origin  is  the  same.  A.  A.  E. 

Catalytic  Decomposition  of  certain  Oxides.  Guy  B. 

Taylor  and  G.  A.  Hulett  (J.  Amer.  Chem.  Soc.,  1922,  44,  1443 — 
1445). — A  theoretical  paper  in  which  the  authors  criticise  the 
conclusions  of  Kendall  and  Fuchs  (this  vol.,  ii,  147).  -It  is  pointed 
out  that  in  the  system  HgO :  Hg :  02  it  is  inadmissible  to  speak  of 
the  equilibrium  pressure  of  oxygen  at  a  fixed  temperature  without 
specifying  the  partial  pressure  of  mercury.  Further,  the  grounds 
on  which  Kendall  and  Fuchs  maintain  that  their  results  are  in 
agreement  with  those  of  Lewis  (A.,  1906,  ii,  284)  in  connexion  with 
the  dissociation  of  silver  oxide  are  considered  to  require  explanation. 
The  conclusions  with  regard  to  the  decomposition  of  barium 
dioxide  are  also  criticised,  and  it  is  pointed  out  that  the  explanation 
of  the  discrepancy  between  the  authors’  results  (A.,  1913,  ii,  932) 
and  those  of  Kendall  and  Fuchs  does  not  meet  the  case. 

J.  F.  S. 

Catalytic  Decomposition  of  certain  Oxides.  James  Ken¬ 
dall  and  Francis  J.  Fuchs  (J.  Amer.  Chem.  Soc.,  1922,  44,  1447 — 
1448). — An  answer  to  the  criticisms  of  Taylor  and  Hulett  (cf. 
preceding  abstract).  J.  F.  S. 

Preparation  of  Pure  Ceria-earth  Compounds.  R.  H. 

Manske  {Can.  Chem.  Met.,  1922,  6,  83 — 84). — A  study  of  the  solu¬ 
bility  curves  shows  that  if  a  saturated  solution  of  the  sulphates  of 
cerium  (about  50%),  lanthanum,  praseodymium,  and  neodymium 
at  0°  is  rapidly  heated  to  41°,  the  sulphates  of  lanthanum  and 
neodymium  crystallise  with  cerium  sulphate,  but  free  from  praseo¬ 
dymium.  Separation  from  cerium  is  easy.  If  the  saturated  solu¬ 
tion  of  the  sulphates  were  heated  to  65°,  lanthanum  would  crystallise 
free  from  praseodymium  and  neodymium  so  long  as  cerium  was 
present.  Chemical  Abstracts. 

The  Solubility  of  Gases  in  Aluminium.  J.  Czochralski 
(Z.  Metallic.,  1922,  14,  277 — 285). — Molten  aluminium  absorbs 
very  little  of  the  common  gases  below  900°,  but  with  increasing 
temperature  above  this  the  amount  absorbed  and  retained  in  the 
solid  metal  at  ordinary  temperatures  increases  approximately  in 
the  following  order :  nitrogen,  carbon  monoxide,  air,  oxygen, 
sulphur  dioxide,  carbon  dioxide,  illuminating  gas,  and  hydrogen. 
In  genera],  the  gas  is  retained  in  the  solid  metal  in  numerous  micro¬ 
scopic  blow-holes,  but  very  small  amounts  of  nitrides,  oxides, 
carbides,  and  sulphides  are  formed  in  atmospheres  containing 
nitrogen,  oxygen,  carbon,  or  sulphur  compounds.  The  technical 
significance  of  these  facts  is  discussed  with  reference  to  the  pro¬ 
duction  and  working  of  aluminium.  [Cf.  J.  Soc.  Chem.  Ind., 
1922,  Sept.]  A.  R.  P. 

Mordants.  II.  Alumina.  Wilder  D.  Bancroft  (J. 
Physical  Chem.,  1922,  26,  501 — 536). — A  general  discussion  on  the 
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hydrolysis  of  aluminium  salts  and  the  adsorption  of  aluminium 
sulphate  and  alumina  by  wool,  silk,  and  cotton.  It  is  shown  that 
all  aluminium  salts  are  hydrolysed  to  some  extent  in  aqueous  solution, 
and  the  amount  of  hydrolysis  increases  with  increasing  temperature. 
The  actual  hydrolysis  is  greater  with  salts  of  weak  acids,  but  the 
apparent  hydrolysis  may  be  abnormally  large  in  sulphate  solutions 
owing  to  the  coagulating  effect  of  the  sulphate  ions  on  the  colloidal 
alumina.  Different  fibres  adsorb  alumina  to  different  degrees, 
wool  having  a  much  greater  adsorbing  power  than  cotton,  and 
silk  being  probably  slightly  inferior  to  wool.  Owing  to  this 
difference  in  specific  adsorption,  wool  decomposes  aluminium  salt 
solutions  which  are  distinctly  acid,  whilst  cotton  is  effective  only 
in  more  basic  solutions.  The  colloidal  alumina  is  taken  up 
and  held  firmly.  Coagulated  alumina  may  be  adsorbed  to 
some  extent,  but  it  easily  rubs  off  the  material.  It  is  probable 
that  in  all  cases  alumina  is  adsorbed  and  not  a  basic  salt.  The 
phenomena  may  be  complicated  by  the  fact  that  the  alumina  itself 
will  adsorb  some  sulphuric  acid,  for  example,  and  that  the  wool 
may,  and  probably  does,  adsorb  some  sulphuric  acid  also.  Since 
alumina  is  adsorbed  less  strongly  by  cotton  than  by  wool,  it  is 
also  held  less  strongly  by  cotton  than  by  wool.  If  to  cotton  is 
added  some  substance,  such  as  tannin,  which  adsorbs  alumina 
strongly,  the  cotton  mordanted  with  tannin  will  be  able  to  take 
alumina  out  of  solutions  of  aluminium  salts  which  are  not  decom¬ 
posed  by  cotton  alone,  and  alumina  is  held  more  strongly  by 
mordanted  cotton  than  by  cotton  alone.  The  increase  in  adsorb¬ 
ing  power  shown  by  mercerised  cotton  is  due  to  structural  differences 
in  the  cotton  fibre.  There  is  no  evidence  of  the  formation  of  any 
definite  compound  between  alumina  and  either  wool,  silk,  or 
cotton.  J.  F.  S. 

Preparation  of  Metals  by  Goldschmidt’s  Aluminothermic 
Method.  I.  Totar6  Fujibayashi  (J.  Chem.  Ind.  Japan,  1922, 
25,  499 — 511). — Pure  manganese  and  chromium  free  from  carbon 
have  been  prepared  by  Goldschmidt’s  method.  For  the  former, 
an  intimate  mixture  of  trimanganic  tetroxide  (100  parts),  man¬ 
ganese  dioxide  or  sesquioxide  (15 — 20  parts),  and  90%  of  the 
calculated  weight  of  powdered  aluminium  was  used,  the  yield  being 
85 — -90%  of  the  theoretical  value.  The  product  contained  95 — 
97%  of  manganese,  the  remainder  being  mainly  aluminium.  For 
the  preparation  of  chromium,  an  intimate  mixture  of  chromium 
sesquioxide  (100  parts),  calcium  chromate  (10 — 15  parts),  and  90% 
of  the  calculated  weight  of  powdered  aluminium  was  used,  the 
yield  being  85 — 92%  of  the  theoretical ;  the  product  contained 
95 — 97%  of  chromium  and  3 — 5%  of  aluminium.  K.  K. 

Reducing  Action  of  Ferrous  Hydroxide.  Susumu  Miya¬ 
moto  (J.  Ghent.  Soc.  Japan ,  1922,  43,  397 — 438). — Nitrites  or 
nitrates  can  be  estimated  as  ammonia  by  reduction  with  ferrous 
hydroxide  in  alkaline  solution.  In  the  case  of  the  nitrite,  the 
sample  (0*1 — 0*3  gram)  is  boiled  with  15  grams  of  ferrous  sulphate 
and  200  c.c.  of  saturated  alkali  hydroxide  solution  and  the  evolved 
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ammonia  is  passed  into  sulphuric  acid  of  known  concentration  as 
in  Kjeldahl’s  method.  Nitrates  are  not  so  easily  reduced  as 
nitrites,  a  reflux  condenser  must  be  attached  to  the  boiling-flask 
instead  of  a  bulb,  and  the  boiling  continued  for  three  to  three  and 
a  half  hours,  a  current  of  hydrogen,  nitrogen,  or  air  being  intro¬ 
duced  into  the  flask  to  carry  over  ammonia.  Ferrous  hydroxide 
also  reduces  nitrobenzene  to  aniline  at  the  ordinary  temperature. 

The  velocity  of  reaction  between  potassium  nitrite  and  ferrous 
hydroxide  in  alkaline  solution  was  measured  at  25°,  35°,  and  45°. 
When  the  initial  concentration  of  the  nitrite  is  very  small  compared 
with  that  of  the  alkali  hydroxide,  the  reaction  is  linear.  The 
velocity  constant  increases  with  the  concentration  of  the  alkali 
hydroxide,  and  is  expressed  by  the  formula:  Jc=eA~BJp(l  +0*79 
C'koh),  where  A  =20*609  and  £=8098-2.  The  velocity  constant  is 
increased  2*35  times  for  each  elevation  of  10°  in  temperature. 
The  presence  of  potassium  sulphate  in  the  system  has  no  effect 
on  the  reaction  velocity.  Attempts  to  measure  the  velocity  at 
the  boiling  point,  108°,  were  unsuccessful,  the  reaction  occurring 
too  quickly. 

The  velocity  of  reaction  between  potassium  nitrate  and  ferrous 
hydroxide  in  alkaline  solution  was  measured  at  108°  and  112-2°, 
the  velocity  constant  being  approximately  7*577  x  10~3  (calc. 
7-726  XlO”3;  C'koh  :  5*5394  mol.  per  litre)  and  2-331  X  10“2  (calc. 
2*326  X 10-2 ;  Okoh  :  6*9541  mol.  per  litre  respectively). 

The  electric  potentials  of  the  following  cells  were  measured  at  25°, 
using  IN-,  2 N-,  3iV-,  4A+  and  5AT-sodium  hydroxide  solutions  : 

I.  Pt.  platinisediNa0H,Fe(0H)2,Fe304,.TH20|Na0H|Hg0,Na0H| 
Hg;  II.  Pt.  platinised  H2|NaOH|HgO, NaOH | Hg.  III.  Pt.  platin- 
ised|Na0H,Fe(0H)2,Fe304,£H20|Na0H|Na0H|H2,  Pt.  platinised. 
The  potential  of  I  is  expressed  by  7^=0-8030— 0-0015  CW)Ha,  that 
of  II  by  £2=— 0*9270— 0*00332  log  CW)H,  that  of  III  by 
£3=0*1240 +0*00332  log  CW>h-0*0015  aom.  K.  K.  * 

A  New  Iron  Salt.  Otto  Rohm  (Collegium,  1921,  No.  614, 
282 — 284). — When  a  concentrated  solution  of  ferrous  sulphate  is 
oxidised  with  chlorine  and  the  excess  of  water  allowed  to  evaporate, 
a  crystalline  substance  having  the  composition  FeS04Cl,6H20  is 
obtained.  This  compound,  which  is  neither  a  mixture  nor  a 
double  salt,  and  does  not  deliquesce  in  damp  air,  may  also  be 
prepared  (a)  by  heating  1  mol.  of  ferric  chloride,  1  mol.  of  ferric 
sulphate,  and  18  mols.  of  water,  and  (b)  by  heating  1  mol.  of  ferric 
chloride,  1  mol.  of  sulphuric  acid,  and  6  mols.  of  water,  and  driving 
off  the  hydrogen  chloride  formed.  Chemical  Abstracts. 

I,  The  Structure  of  Electrolytically  Deposited  Nickel.  II. 
The  Influence  of  Superposed  Alternating  Current  on  the 
Deposition  and  Solution  Potential  of  Nickel.  V.  Kohlschut- 
ter  and  H.  School  (Helv.  Chim.  Acta,  1922,  5,  490 — 512,  593 — 
609). — -I.  Continuing  the  work  of  Kohlschiitter  and  Vuilleumier 
(A.,  1919,  ii,  9)  and  Stager  (A.,  1920,  ii,  728)  on  the  properties  of 
electrolytically  deposited  nickel,  experiments  have  been  made 
with  the  object  of  determining  whether  there  is  any  relation  between 
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the  micro-structure  of  the  deposits  and  the  contraction  phenomenon 
which  has  been  found  to  depend  on  the  deposition  potential. 
Comparative  experiments  were  made,  using  direct  current  and 
alternatively  direct  current  with  a  superposed  alternating  current, 
which  considerably  diminishes  the  observed  contraction  of  the 
deposit.  The  previous  conclusion  was  confirmed  that,  when 
deposits  showing  a  high  contraction  are  formed,  deposition  takes 
place  at  first  in  a  thin  deposit  or  skin  of  hydrogen.  The  same 
effect  can  be  produced  by  saturating  the  electrolyte  with  carbon 
dioxide,  although  to  a  less  extent.  When  there  is  free  evolution 
of  hydrogen  at  the  cathode,  the  contraction  is  slight;  the  surface 
of  the  deposit  is  bright  and  metallic,  but  under  the  microscope  it 
has  a  scaly  appearance.  When  the  evolution  of  hydrogen  is  small, 
the  deposit  shows  a  greater  contraction  and  it  has  a  brown  appear¬ 
ance.  The  inner  structures  of  the  different  deposits  are  practically 
identical  when  examined  microscopically.  The  size  of  the  particles 
is  from  1-4  to  2*2  fx,  the  larger  particles  generally  appearing  when 
an  alternating  current  is  used.  It  is  concluded  therefore  that  the 
contraction  is  purely  a  surface  phenomenon,  due  to  the  aggregation 
of  particles,  originally  deposited  in  a  highly  disperse  form,  into 
particles  of  larger  size. 

Deposits  obtained  with  direct  current  were  brittle,  those  from 
sulphate  solutions  less  so  than  those  from  chloride ;  those  obtained 
with  alternating  current  were  flexible.  There  seemed,  however,  to  be 
no  relation  between  brittleness  and  the  contraction  phenomenon.  The 
brittleness  is  probably  due  to  the  presence  of  hydrogen  in  the  metal. 

II.  The  superposition  of  the  alternating  current  causes  a  lowering 
of  the  cathode  potential  more  or  less  parallel  with  the  lessening 
of  the  contraction  effect  in  the  deposit.  A  number  of  observations, 
however,  indicate  that  the  relation  is  not  so  close  as  might  appear 
to  be  the  case  between  the  structure  and  contraction  of  the  deposit 
on  the  one  hand  and  the  deposition  potential  on  the  other.  Since, 
however,  the  contraction  takes  place  almost  instantaneously,  it  is 
not  possible  to  observe  the  structure  of  the  metal  as  it  is  originally 
deposited  with  a  high  cathode  potential.  There  is  no  doubt  that 
hydrogen  is  the  important  factor  influencing  both  the  polarisation 
and  the  structure  of  the  deposit.  E.  H.  R. 

New  Hydrate  of  Uranyl  Nitrate.  Frank  E.  E.  German n 
(J.  Amer.  Chem.  Soc .,  1922,  44,  1466—1469)/ — -The  density  of 
solutions  of  uranyl  nitrate  has  been  determined  at  24°  for  com¬ 
positions  up  to  50%  and  a  density  curve  plotted  which  exhibits 
a  strong  curvature  towards  the  composition  axis.  Cooling  and 
heating  curves  have  been  constructed,  and  both  show  the  exist¬ 
ence  of  an  icositetrahydrate  of  uranyl  nitrate,  U02(N03)2,24H20. 
This  compound  forms  spontaneously  at  — 35°  and  exists  only  below 
— 20°.  The  existence  of  five  distinct  fluorescence  spectra  due  to 
uranyl  nitrate  as  stated  by  Howes  ( Physical  Rev.,  1915,  6,  192)  has 
been  disproved.  These  are  due  to  the  hexahydrate,  the  icosi¬ 
tetrahydrate,  and  various  mixtures  of  the  two  depending  on  the 
concentration  and  rate  of  cooling.  J.  F.  S. 
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Complex  Uranyl  Hypophosphites.  Arthur  Rosenheim 
and  Gert  Trewendt  ( Ber .,  1922,  55,  [Z>],  1957—1960). — The 
analogy  between  sulphites  and  hypophosphites  is  illustrated  further 
by  the  isolation  of  alkali  uranyl  hypophosphites  which  correspond 
in  their  composition  with  the  alkali  uranyl  sulphites,  R2[(U02)2(S03)3] 
and  R2[(U02)4(S03)5],a;H20,  described  by  Kohlschiitter  (A.,  1900, 
ii,  484). 

Uranyl  hypo  phosphite,  U02(H2P02)2,  microcrystalline,  yellow 
prisms,  is  prepared  by  agitating  solutions  of  one  molecular  pro¬ 
portion  of  uranyl  nitrate  and  four  molecular  proportions  of  sodium 
hypophosphite  (a  microcrystalline,  pale  yellow  trihydrate  is  also 
described) ;  it  is  almost  insoluble  in  water,  but  readily  soluble 
in  an  excess  of  sodium  hypophosphite  or  uranyl  nitrate  solution. 
It  is  transformed  by  a  solution  of  sodium  hypophosphite  (4  mole¬ 
cular  proportions)  into  the  salt ,  Na[(U02)2(H2P02)5],4*5H20,  slender, 
pale  yellow  needles  (a  hexahydrate  is  also  described) ;  the  corre  ¬ 
sponding  anhydrous  potassium  salt,  yellow  crusts,  and  ammonium 
salt,  pale  yellow  leaflets,  and  the  dihydrated  guanidinium  salt, 
aggregates  of  needles,  were  analysed.  Uranyl  hypophosphite 
is  converted  by  six  to  eight  molecular  proportions  of  sodium 
hypophosphite  into  the  salt ,  Na[(U02)(H2P02)2],3*5H20,  large, 
rectangular  plates  (the  pentahydrate  is  also  described).  Attempts 
to  prepare  corresponding  compounds  with  other  alkali  hypophos¬ 
phites  yielded  salts  of  the  series  R[(U02)2(H2P02)5].  The  compounds 
from  uranyl  hypophosphite  and  ten  or  more  molecular  proportions 
of  alkali  hypophosphite  could  not  be  caused  to  crystallise.  H.  W. 

The  Isotopes  of  Tin.  F.  W.  Aston  (Nature,  1922,  109, 
813). — An  immediate  result  of  the  application  of  a  method  for 
increasing  the  sensitivity  of  photographic  plates  towards  positive 
rays  has  been  the  definite  proof  of  the  complex  nature  of  tin  (cf. 
A.,  1921,  ii,  474).  By  using  tin  tetramethyl,  eight  lines  corre¬ 
sponding  approximately  with  atomic  weights  120,  118,  116,  124, 
119,  117,  122,  121  (in  decreasing  order  of  intensity)  were  definitely 
proved  to  be  due  to  tin.  The  average  atomic  weight,  in  proportion 
to  the  intensities,  agrees  well  with  the  accepted  value.  It  is 
remarkable  that  the  differences  between  the  lines  are  integral  to 
the  highest  accuracy,  but  the  lines  themselves  compared  with  known 
lines  give  atomic  weights  always  tending  to  be  2  or  3  parts  per 
1000  too  light  for  the  above  whole  numbers.  It  is  strongly 
indicated  that  this  divergence  cannot  be  due  to  experimental 
error.  The  presence  of  the  two  faint  components  of  xenon  128 
and  130  previously  suspected  has  now  been  confirmed.  A.  A.  E. 

Complex  Mixed  Antimony  Iodobromides.  A.-Ch.  Vour- 
nazos  (Compt.  rend.,  1922,  175,  164 — 167).— An  acid  containing 
the  complex  anion  -SbI3Br  is  obtained  by  the  action  of  dry 
gaseous  hydrogen  bromide  on  antimony  tri -iodide  in  a  non- aqueous 
medium  such  as  glacial  acetic  acid.  It  cannot  be  isolated  in  a 
solid  state  by  the  evaporation  of  the  acetic  acid  solution,  as,  owing 
to  dissociation,  only  a  residue  of  the  tri-iodide  remains.  The  salts 
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of  this  acid  are,  however,  obtained  in  crystalline  form  by  triturating 
and  finally  warming  equimolecular  proportions  of  antimony  tri¬ 
iodide  and  a  bromide  with  a  suitable  non-aqueous  medium,  acetic 
acid,  xylene,  etc.  The  compounds  form  coloured  crystals,  which 
are  rapidly  decomposed  by  water  or  ethyl  alcohol,  giving  anti- 
monious  oxide,  hydriodic  acid,  and  the  metallic  bromide.  Sodium 
antimoniodobromide ,  SbBrI3Na,  prepared  in  xylene,  forms  small, 
orange -yellow  crystals.  Potassium  antimoniodobromide ,  SbBrI3K, 
is  similar  in  colour,  but  the  ammonium  and  lithium  salts  are  reddish 
yellow.  Zinc  antimoniodobromide ,  ZnSbI3Br2,  forms  brown,  tabular 
crystals,  which  are  fairly  stable  and  only  slowly  decomposed  by 
water.  G.  F.  M. 
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Mineralogical  Chemistry. 


Haloes  and  Earth-history.  A  New  Radioactive  Element. 

J.  Joly  (Nature,  1922,  109,  517 — 518  and  578 — 579). — A  descrip¬ 
tion  of  colourless,  spherical,  halo -like  forms,  of  average  diameter 
0*0104  mm.,  occurring  in  the  Archsean  black  mica  of  Ytterby.  It 
is  suggested  that  they  may  be  due  to  a  radioactive  element  (for 
which  the  name  “  hibernium  ”  is  suggested)  having  an  a-ray  range 
in  air  of  1—1*5  cm.  A.  A.  E. 

The  Crystal  Structures  of  Marcasite  (FeS2),  Arsenopyrite 
(FeAsS),  and  Loellingite  (FeAs2).  Maurice  L.  Huggins 
(Physical  Rev.,  1922,  19,  369 — 373). — Arsenopyrite  and  loellingite 
are  assumed  to  have  the  same  general  arrangement  as  marcasite, 
in  which  the  sulphur  atoms  are  considered  to  be  in  pairs,  each 
sulphur  atom  being  linked,  by  pairs  of  electrons,  to  one  sulphur 
and  four  iron  atoms,  and  each  iron  atom  to  six  sulphur  atoms. 

A.  A.  E. 

Minerals  from  near  Oudjda,  Morocco.  J.  Baethoux 
(Compt.  rend.,  1922,  175,  312 — 314). — An  account  is  given  of 
crystallised  minerals  (galena,  vanadinite,  pyromorphite,  wulfenite, 
cerussite,  dolomite,  calcite,  and  aragonite)  from  a  lead  mine  in 
dolomitic  limestone  at  Gebel  Mahser.  L.  J.  S. 

Bahingtonite  from  Japan.  Manjir6  Watanabe  (Amer.  J. 
Sci.,  1922,  [v],  4,  159 — 164). — Babingtonite  occurs  with  heden- 
bergite,  garnet,  ehalcopyrite,  magnetite,  etc.,  in  a  metamorphic 
contact  in  the  Yakuki  mine,  province  Iwaki.  A  crystallographic 
and  optical  description  is  given  of  the  material.  L.  J.  S. 

Composition  of  Aerinite.  J.  Orcel  (Compt.  rend.,  1922,  175, 
309 — 311). — Aerinite  from  Casserras,  Huesca,  prov.  Aragon,  con¬ 
sists  of  a  mixture  of  a  blue,  transparent,  strongly  pleochroic  mineral 
with  pyroxene,  quartz,  and  spinel.  The  first  is  easily  separated 
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by  reason  of  its  ready  solubility  in  acids.  Analysis  of  hydrochloric 
acid  solution  gave  : 

Si02.  Ti02.  A1203.  Fe203.  FeO.  MgO.  MnO.  CaO.  SrO. 

39-26  0-49  19-80  7-13  1-35  3-52  0-03  9-08  0-20 

H20 

P205.  V.  Alkalis.  H20  {at  106°).  H20  (at  400°).  (400°  to  1100°).  Total. 
0-07  trace  trace  5-43  11-03  2-92  100-31 

corresponding  approximately  with 

6Si02,2(Al,Fe)203,(Fe,Mg)0AiCa0  JH20  +3Aq. 

The  mineral  represents  a  new  calcium-bearing  type  of  the  lepto- 
chlorites ;  this  is  supported  by  optical  characters  and  its  be¬ 
haviour  when  heated.  Spectroscopic  analysis  shows  that  the 
strontium  and  vanadium  are  present  only  in  the  hydrochloric  acid 
extract  of  the  mineral.  The  cause  of  the  blue  colour  is  discussed ; 
it  is  regarded  to  be  dependent  on  the  molecular  structure. 

L.  J.  S. 
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Analytical  Chemistry. 


Nephelometry  of  Coloured  Hydrosols.  H.  Bechhold  and 
F.  Hebler  (Kolloid  Z.}  1922,  31,  7 — 12). — In  the  nephelometric 
investigation  of  white  turbidities  it  has  been  repeatedly  shown 
that  a  strict  proportionality  exists  between  the  concentration  of 
the  substance  causing  the  turbidity  and  the  amount  of  diffracted 
light,  provided  that  no  change  occurs  in  the  original  substance. 
It  is  now  shown  that  in  the  case  of  coloured  sols  and  turbidities 
very  marked  deviations  from  this  proportionality  occur.  Con¬ 
centrated  coloured  sols  such  as  colloidal  indigotin  and  silver  behave 
in  comparison  with  dilute  solutions  as  though  they  were  less  con¬ 
centrated.  This  is  shown  to  be  due  to  the  absorption  of  light  by 
the  coloured  particles  forming  the  turbidity.  This  action  in  the 
case  of  white  particles  is  not  great,  but  in  that  of  coloured  particles 
it  is  very  strong.  The  disproportionality  in  the  absorption  is 
caused  particularly  by  those  wave-lengths  which  are  absorbed  by 
the  turbid  medium  to  a  larger  or  smaller  extent.  This  selective 
absorption  must  therefore  be  removed  by  the  use  of  suitable  light 
filters.  The  most  efficient  filters  are  shown  to  be  isochromatic 
filters,  that  is  thin  layers  composed  of  the  substance  under  investi¬ 
gation.  These  filters  may  be  employed  either  as  solutions  or  as 
dry  gelatin  films  between  the  source  of  light  and  the  nephelometer. 
In  this  way  it  is  possible  to  investigate  nephelometrically  coloured 
turbidities  and  coloured  hydrosols  in  exactly  the  same  way  as 
colourless  turbidities,  and  in  these  circumstances  they  show  exactly 
the  same  proportionality  between  concentration  and  amount  of 
diffracted  light  as  white  turbidities.  J.  F.  S. 
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Investigation,  by  Means  of  the  Hydrogen  Electrode,  of 
the  Chemical  Reactions  involved  in  Water  Purification. 

R.  E.  Greenfield  and  A.  M.  Buswell  (J.  Amer.  Chem.  Soc ., 
1922,  44,  1435 — 1442). — Titration  curves  have  been  prepared, 
using  the  hydrogen  electrode,  for  the  neutralisation  of  the  car¬ 
bonates  of  sodium,  magnesium,  and  calcium  with  a  strong  acid. 
It  is  shown  that  the  shape  and  position  of  the  curve  are  unaffected 
by  the  metallic  ion,  but  that  the  inflection  point  occurs  at  a  slightly 
higher  Sorensen  value  in  dilute  solutions  than  in  the  more  con¬ 
centrated  solutions.  Precipitation  curves  of  the  precipitation  of 
magnesium  hydroxide  have  been  plotted,  and  these  show  that  the 
precipitation  of  magnesium  is  complete  at  a  Sorensen  value  in  the 
neighbourhood  of  PH=10*6.  Magnesium  hydroxide  does  not  form 
until  the  value  is  as  high  as  PH=90.  Precipitation  curves  for  the 
precipitation  of  calcium  as  carbonate,  whilst  not  as  regular  as 
those  obtained  in  the  case  of  magnesium,  tend  to  show  that  the 
reaction  is  complete,  sufficient  carbonate  being  present  at  PH=9*5. 
Aluminium  hydroxide  is  shown  to  start  precipitating  in  solutions 
as  acid  as  Pn= 4,  and  to  be  completely  precipitated  at  PH=6*5 — 7*5. 
At  values  much  higher  than  this,  resolution  commenced  to  take 
place,  and  this  was  complete  at  a  value  between  PH— 10  and 
PH  — 11.  The  precipitation  reactions  were  not  instantaneous,  but 
took  several  hours  to  reach  completion.  This  was  the  more  noticeable 
the  more  dilute  the  solution.  J.  F,  S. 

Sodium  Sulphide  as  a  Substitute  for  Hydrogen  Sulphide 
in  Qualitative  Analysis.  Giorgio  Yortmann  (Boll.  Sci.  teen. 
3,  No.  5;  Giorn.  Chim.  Ind.  Appl.,  1921,  3,  565). — A  solution  in 
hydrochloric  acid  is  oxidised,  treated  with  solid  sodium  carbonate 
in  slight  excess,  warmed  with  sodium  hydroxide  solution  (boiled 
to  remove  ammonia  if  necessary),  and  precipitated  with  excess  of 
a  20%  solution  of  sodium  sulphide.  The  precipitate  (i)  may  con¬ 
tain  silver,  copper,  bismuth,  cadmium,  lead,  iron,  cobalt,  nickel, 
manganese,  and  zinc  as  sulphides ;  uranium,  chromium,  and  rare 
earths  as  hydroxides ;  barium,  strontium,  calcium,  and  magnesium 
as  carbonates ;  whereas  the  filtrate  (i)  may  contain  the  sulphides 
of  mercury,  nickel,  arsenic,  antimony,  tin,  gold,  platinum,  molyb¬ 
denum,  tungsten,  and  vanadium.  On  treatment  of  the  precipitate 
(i)  with  dilute  hydrochloric  acid,  iron,  manganese,  zinc,  uranium, 
chromium,  barium,  strontium,  calcium,  magnesium  (phosphate), 
lithium,  and  rare  earths  pass  into  solution  (ii),  whilst  silver,  copper, 
bismuth,  cadmium,  lead,  cobalt,  and  nickel  remain  undissolved  (ii). 
Solution  (ii)  is  boiled  to  remove  hydrogen  sulphide,  and  bromine  water 
is  then  added,  followed  by  sodium  carbonate  in  excess.  The  filtrate 
(iii)  may  contain  chromium,  uranium,  and  manganese,  wdiilst  the 
precipitate  (iii)  contains  iron,  manganese,  zinc,  barium,  strontium, 
calcium,  magnesium,  and  lithium.  After  redissolution  of  the  pre¬ 
cipitate  (iii)  in  hydrochloric  acid,  iron  is  precipitated  with  sodium 
acetate,  manganese  with  ammonium  hydroxide  and  bromine  water, 
barium,  strontium,  and  calcium  with  ammonium  carbonate,  the 
zinc  in  the  filtrate  with  sodium  sulphide,  and  finally  the  magnesium 
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and  lithium.  The  filtrate  (i)  is  boiled  with  ammonium  chloride  to 
precipitate  mercury,  nickel,  and  aluminium,  whilst  antimony,  tin, 
arsenic,  molybdenum,  tungsten,  and  vanadium  remaining  in  solu¬ 
tion  can  be  separated  by  known  methods.  The  alkali  metals  are 
tested  for  in  another  portion  of  the  substance. 

Chemical  Abstracts. 

Titration  of  Acids  and  Bases.  J.  L.  Lizius  and  N.  Evers 
( Analyst ,  1922,  47,  331 — -341). — The  theory  of  titration  and  the 
dependence  of  the  hydrogen-ion  concentration  of  the  end-product 
on  the  nature  of  the  salt  formed  is  explained.  A  list  of  newer 
indicators  with  their  colour  changes  and  the  PH  range  over  which 
they  are  applicable  is  given,  and  four  mixed  indicators  are  sug¬ 
gested.  A  table  of  common  titrations  with  the  hydrogen-ion 
concentrations  at  their  end-points,  suitable  indicators,  and  the 
colours  obtained  at  their  end-points  is  also  given.  By  titrating 
to  a  definite  shade  of  colour  instead  of  to  the  colour- change  of 
the  indicator,  an  increase  in  the  accuracy  of  titrations  results,  and 
certain  titrations  are  made  possible  which  are  impracticable  by 
ordinary  methods.  H.  C.  R. 

Symmetrical  Diphenylguanidine  as  a  Standard  in  Acidi- 
metry  and  Alkalimetry.  C.  A.  Carlton  (J.  Amer.  Chem.  Soc ., 
1922,  44,  1469 — 1474). — The  suitability  of  symmetrical  diphenyl- 
guanidine  as  a  standard  in  acidimetry  and  alkalimetry  has  been 
investigated.  It  is  shown  that  this  substance  can  easily  be  obtained 
in  a  sufficiently  high  state  of  purity  for  the  present  purpose  by 
three  recrystallisations  of  the  crude  material  from  toluene.  The 
pure  compound  is  stable  in  air  and  soluble  in  alcohol.  It  may 
be  titrated  directly  in  cold  solutions  with  either  an  alcoholic  or 
an  aqueous  solution  of  hydrochloric  acid,  using  either  bromo- 
phenyl-blue  or  methyl-red  as  indicator.  The  results  obtained  with 
this  substance  are  comparable  with  those  obtained  with  sodium 
carbonate  or  silver  chloride,  and  diphenylguanidine  is  more  con¬ 
venient  in  use.  Diphenylguanidine  is  the  only  basic  substance, 
proposed  as  a  standard,  which  meets  all  the  requirements  of  an 
ideal  standard.  J.  F.  S. 

Micro-incineration.  A.  Schoeller  (Ber.,  1922,  55,  [B], 
2191 — 2192). — The  substance  under  investigation  is  spread  evenly 
over  a  thin  strip  of  glass  (5 — 6  mm.  wide)  which  is  placed  in  a 
horizontal  hard  glass  tube  about  10  mm.  in  diameter  and  12  cm. 
long.  The  tube  is  heated  very  gently  until  all  volatile  matter 
is  expelled.  The  residue  is  allowed  to  cool  and  is  subsequently 
heated  rather  more  strongly  in  a  current  of  moist  oxygen ;  in 
most  cases,  the  carbon  disappears  rapidly  without  at  any  time 
glowing.  With  difficultly  combustible  substances  it  is  advisable 
to  interrupt  the  heating  again.  Too  powerful  ignition  is  to  be 
avoided.  The  minutest  trace  of  ash  is  readily  visible  under  the 
microscope.  The  method  is  particularly  suitable  for  the  inciner¬ 
ation  of  sections  of  plant-tissue,  since  the  original  structure  is 
better  preserved  than  when  they  are  heated  over  a  free  flame. 

H.  W. 
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The  Estimation  of  Hydrogen  and  its  Separation  from 
Gaseous  Paraffins  by  means  of  Palladious  Chloride.  J.  A. 

Muller  and  A.  Foix  (Bull.  Soc.  chim .,  1922,  [iv],  33,  713 — 717). — 
Hydrogen  may  be  separated  from  gaseous  paraffins  and  estimated 
by  its  reducing  action  on  excess  of  palladious  chloride.  The  pre¬ 
cipitated  palladium  is  dried  and  weighed,  and  hence  the  quantity 
of  hydrogen  is  calculated.  A  correction  should  be  made  for  the 
small  quantity  of  the  gas  occluded  in  the  metal;  the  authors 
state  that  1  mg.  of  palladium  represents  0‘24  c.c.  of  hydrogen 
measured  at  0°  and  760  mm.  when  the  reaction  takes  place  under 
the  prescribed  conditions.  H.  J.  E. 

Electrometric  Titrations  with  Mercury  Perchlorate. 

I.  M.  Kolthoff  (Z.  anal.  Chem .,  1922,  61,  332 — 343). — Chlorides, 
bromides,  or  iodides  may  be  titrated  with  mercury  perchlorate 
solution,  the  end-point  of  the  titration  being  determined  with 
accuracy  by  electrometric  means  even  in  very  dilute  solutions, 
but  the  method  cannot  be  applied  to  mixtures  of  these  salts.  The 
method  is  also  trustworthy  in  the  case  of  thiocyanates,  cyanides, 
ferrocyanides,  formates,  acetates,  monochloroacetates,  lactates, 
benzoates,  and  salicylates,  but  it  cannot  be  used  for  triehloro- 
acetates  owing  to  the  ready  hydrolysis  of  the  mercury  compound, 
or  for  the  salts  of  polybasic  aliphatic  acids.  The  mercury  per¬ 
chlorate  solution  is  prepared  by  saturating  perchloric  acid  with 
mercuric  oxide.  W.  P.  S. 

Detection  of  Fluorine.  B.  Fetkenheuer  (Wiss.  Verojfentl. 
Siemens- Konzern,  1922,  1,  [3],  177). — The  substance  is  heated  with 
sand  and  a  few  c.c.  of  sulphuric  acid  at  90°  in  a  test-tube.  On 
shaking  the  tube,  the  presence  of  fluorine  is  shown  by  the  acid 
collecting  into  oily  drops,  which  appear  not  to  wet  the  surface 
of  the  glass.  With  2  grams  of  substance,  0*01%  of  fluorine  may 
be  detected  after  heating  for  one  minute.  Insoluble  fluorides 
such  as  aluminium  fluoride  must  first  be  fused  with  sodium 
carbonate  and  sand ;  the  fused  mass  is  then  heated  as  above  with 
sulphuric  acid.  A.  R.  P. 

The  Colour  of  Iodine  Solutions  at  Low  Temperature. 

Jean  Piccard  and  E.  Herrmann  (Helv.  Chim.  Acta ,  1922,  5, 
625 — 626). — The  brown  colour  formed  by  iodine  in  solvents  con¬ 
taining  oxygen  has  been  suggested  as  a  qualitative  test  for  oxygen 
(this  vol.,  ii,  389),  in  absence  of  other  elements  or  groups  of  an 
unsaturated  character  such  as  tervalent  nitrogen.  It  has  been 
observed  that  very  dilute  solutions  of  iodine  in  hydrocarbons 
such  as  light  petroleum,  which  are  violet  at  the  ordinary  tem¬ 
perature,  become  brown  at  lower  temperatures,  in  the  neighbour¬ 
hood  of  —20°.  When  the  iodine  concentration  is  increased  beyond 
a  certain  value,  about  1  mg.  in  10  c.c.,  however,  the  colour  change 
does  not  take  place.  It  is  shown  that  the  brown  colour  is  due  to 
an  impurity  in  the  commercial  light  petroleum,  and  that  it  does 
not  appear  with  carefully  purified  specimens.  The  phenomenon 
can  be  reproduced  by  addition  of  a  small  quantity  of  alcohol  to 
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the  pure  light  petroleum,  or  to  toluene,  chloroform,  and  other 
solvents.  E.  H.  R. 

Rapid  Estimation  of  Sulphur.  Luigi  Losana  (Giorn.  Chim. 
Ind.  Appl.f  1922,  4,  297 — 299). — The  method  previously  described 
(this  vol.,  ii,  582)  gives  accurate  results  with  pyrites,  copper  pyrites, 
and  other  mineral  sulphides,  ultramarine,  adulterated  white  lead, 
cement,  various  rocks,  sulphates  of  copper,  sodium,  etc.,  naphtha, 
anthracene,  coke,  ichthyol,  “  saccharin,”  ebonite,  and  caoutchouc. 

T.  H.  P. 


Determination  of  Sulphur  in  Vulcanised  Rubber.  J.  W.  W. 

Dyer  and  Amy  R.  Watson  (J.  Soc.  Chem.  Ind.,  1922,  41,  251 — 
252). — Methods  are  described  for  the  estimation  of  free  and  com¬ 
bined  sulphur  in  vulcanised  rubber.  These  are  as  follows, 
(a)  Combined  sulphur.  The  sample  (0*5 — 3*0  grams)  is  added  to 
30 — 40  c.c.  of  nitric  acid  (d  T42)  in  a  suitable  flask  and  the  reaction 
started  by  gentle  heating;  subsequently  the  mixture  is  heated 
to  the  boiling  point  and  boiling  continued  until  the  liquid  is  clear. 
Pure  powdered  potassium  permanganate  is  now  added,  about 
0*25 — 0*5  gram  at  a  time,  and  the  heating  continued  between 
additions.  The  addition  of  permanganate  is  continued  until 
finally  a  small  black  precipitate  remains ;  this  requires  generally 
about  2  grams  of  permanganate.  The  contents  of  the  flask  are 
poured  into  a  dish  and  evaporated  to  dryness,  taken  up  with  10  c.c. 
of  concentrated  hydrochloric  acid,  and  again  evaporated  to  dryness. 
The  residue  is  treated  with  water,  made  up  to  100  c.c.,  and  made 
just  acid  to  methyl-orange  at  the  boiling  point.  The  sulphur 
is  then  precipitated  as  barium  sulphate.  ( b )  Free  sulphur.  To 
50 — 60  c.c.  of  acetone,  0*5 — 1  gram  of  material  is  added  and  the 
free  sulphur  extracted.  To  the  extract  0*5 — 1  gram  of  powdered 
permanganate  is  added,  the  mixture  shaken,  and  kept  at  the 
ordinary  temperature  for  thirty  minutes.  If  the  purple  colour 
disappears  a  little  more  permanganate  is  added.  The  acetone 
is  then  distilled  off  on  the  water- bath  and  the  brown  residue  heated 
at  100—110°  for  a  short  time.  About  3 — 5  c.c.  of  hydrochloric 
acid  (d  1*16)  is  added  for  each  gram  of  permanganate  used,  and 
the  solution  heated  until  colourless.  It  is  then  diluted  a  little  and 


filtered,  the  filtrate  is  made  up  to  100  c.c.,  and  ammonia  cautiously 
added  until  the  solution  becomes  yellow  and  slightly  turbid.  It 


is  then  made  just  acid  and  precipitated  while  boiling  with  4 — 5  c.c. 
of  N /2-barium  chloride  solution.  Both  methods  give  results  which 
are  in  good  agreement  with  those  obtained  by  the  Carius  method. 

J.  F.  S. 


Quantitative  Micro-analysis  of  Mixtures  with  Special 
Reference  to  Organic  Ultimate  Analysis.  A.  Benedetti- 
Pichler  ( Z .  anal.  Chem.,  1922,  61,  305 — 331). — The  author 
describes  the  advantages  of  micro-chemical  methods,  points  out 
the  importance  of  obtaining  representative  samples  in  dealing 
with  very  small  quantities  of  substances,  and  gives  instances  of 
the  application  of  the  methods  and  their  limits  of  accuracy. 

W.  P.  S. 
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Volumetric  Estimation  of  Carbon  and  Hydrogen  in 
Organic  Compounds.  Josef  Lindner  ( Ber .,  1922,  55,  [£], 
2025 — 2031). — The  substance  is  burnt  in  the  usual  manner  and 
the  products  of  its  combustion  are  passed  over  a  substance  which 
by  its  hydrolysis  gives  hydrogen  chloride  and  thence  into  a  known 
volume  of  standard  barium  hydroxide  solution.  The  latter  is 
titrated  with  JV/lO-hydrochlorie  acid  in  the  presence  of  phenol- 
phthalein ;  the  carbon  dioxide  is  subsequently  removed  after 
addition  of  an  excess  of  hydrochloric  acid  and  the  resulting  solution 
is  again  titrated  with  barium  hydroxide.  With  A/10-solutions 
and  burettes  of  50  c.c.  capacity,  the  analysis  is  conveniently  per¬ 
formed  with  20  mg.  of  material. 

The  most  suitable  substance  for  hydrolysis  is  chloronaphthyloxy- 
chlorophosphine,  which  may  contain  chloronaphthyltetrachlorophos- 
phine :  it  is  decomposed  by  water  in  accordance  with  the  equations  : 

C10H6ChPCl4+H2O— C10H6C1,POC12+2HC1 ; 

C10H6Cl*POCl2+2H2O=C10H6ChPO(OH)2+2HCl; 

C10H6ChPO(OH)2+C10H6Cl-POCl2=2C10H6ChPO2+2HCl. 

It  is  prepared  by  passing  chlorine  into  molten  naphthyldichloro- 
phosphine  until  three  atomic  proportions  of  the  gas  have  been 
absorbed.  It  is  not  a  well-defined  individual.  Hydrogen  chloride 
is  freely  and  quantitatively  evolved  when  a  current  of  moist  air  is 
passed  through  the  molten  material.  It  is,  however,  convenient 
to  depress  its  melting  point  to  some  extent  by  a  preliminary 
regulated  treatment  with  moist  air.  The  material  prepared  in 
this  manner  somewhat  readily  evolves  considerable  amounts  of 
readily  volatile  acid  products,  which  must  be  removed  by 
protracted  exposure  to  a  current  of  dry  air;  the  elimination  of 
acid  is  thereby  ultimately  reduced  to  a  small  amount,  for  which 
a  correction  can  be  applied,  but  the  presence  of  the  acid  has  the 
drawback  that  the  sharpness  of  the  end-point  in  the  ultimate 
titration  is  diminished. 

Test  analyses  show  that  the  method  gives  accurate  results, 
which,  however,  are  somewhat  low  for  hydrogen,  the  source  of 
error  most  probably  lying  in  the  uncertainty  of  the  correction  for 
the  acidic  products  evolved  spontaneously  from  the  phosphorus 
compound.  H.  W. 

Absorption  of  Carbon  Monoxide  by  Acid  Cuprous  Chloride 
Solution  in  the  Presence  of  a  Reducing  Agent.  Alfred 
Kroff  (Z.  angew.  Chem .,  1922,  35,  451 — 452). — The  rate  of 
absorption  of  carbon  monoxide  by  acid  cuprous  chloride  solution 
is  increased  by  the  addition  of  stannous  chloride  to  the  solution. 
The  stability  of  the  solution  is  improved  by  the  use  of  a  slight 
excess  of  stannous  chloride  (cf.  Krauskopf  and  Purdy,  A.,  1920, 
ii,  267).  J.  S.  G.  T. 

Comparison  of  Colorimetric  and  Electrometric  Estim¬ 
ations  of  Hydrogen-ion  Concentrations  in  Solutions  con¬ 
taining  Carbon  Dioxide.  Glenn  E.  Cullen  and  A.  Baird 
Hastings  (J.  Biol .  Chem.,  1922,  52,  517 — 520). — Contrary  to  the 
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results  obtained  by  Evans  (A.,  1921,  ii,  271),  the  colorimetric  and 
electrometric  methods  for  the  estimation  of  the  hydrogen-ion 
concentration  of  solutions  containing  carbon  dioxide  yield  identical 
results,  provided  precautions  are  taken  to  prevent  the  loss  of  carbon 
dioxide.  E.  S. 

Estimation  of  Small  Amounts  of  Potassium  by  the  Lindo- 
Gladding  Method.  William  Hazen  (J.  Assoc.  Off.  Agric. 
Chem.,  1922,  5,  456 — 460).— In  the  estimation  of  potassium  by 
the  Lindo- Gladding  method,  the  use  of  90%  alcohol  for  washing 
gives  better  results  than  80%  alcohol,  and  when  working  with 
small  amounts  of  potassium  salts  and  high  accuracy  is  desired, 
it  is  advisable  to  use  the  stronger  alcohol  for  washing  after  the 
ammonium  chloride  treatment  as  well.  The  lower  results  obtained 
by  using  the  weaker  alcohol  do  not  appear  to  be  due  to  the  sodium 
salts  which  may  be  present,  as  has  been  suggested,  as  equally 
low  results  are  obtained  in  the  absence  of  sodium  salts.  As,  how¬ 
ever,  it  takes  a  longer  time  to  wash  out  the  ammonium  salts  with 
90%  alcohol,  it  is  preferable  to  use  80%  alcohol  for  the  second 
washing  in  ordinary  fertiliser  work,  where  the  percentage  error 
arising  from  this  will  not  be  very  serious,  as  the  samples  generally 
contain  relatively  high  amounts  of  potassium.  G.  F.  M. 

Identification  of  Caesium  and  Rubidium.  John  Missenden 
(Chem.  News ,  1922,  124,  362). — The  spectroscope  affords  the  best 
means  of  distinguishing  caesium  from  rubidium;  the  former  shows 
two  bright  blue  lines  (4557  and  4592)  in  the  blue  portion  of  the 
spectrum,  whilst  rubidium  has  two  lines  (4200  and  4237)  in  the 
violet  and  two  other  lines  (7953  and  7810)  in  the  red.  The  salts 
of  the  two  metals  resemble  each  other  generally,  but  there  is  a 
considerable  difference  in  the  solubility  of  the  two  nitrates;  100 
parts  of  water  at  3*35°  dissolve  11  parts  of  caesium  nitrate  and 
79*9  parts  of  rubidium  nitrate.  W.  P.  S. 

Hydrotimetric  Precision  and  Aqueous  Preparation  of  the 
Standard  Soap  Solution.  Ed.  Justin -Mueller  (J.  Pharm. 
Chim 1922,  26,  18 — 21). — Clark’s  method  as  modified  by  Boutron 
and  Boudet  is  used,  but  a  standard  soap  solution  of  only  one-tenth 
the  strength  is  recommended.  It  is  prepared  by  dissolving  3*5 
grams  of  white  Marseilles  soap  in  200  c.c.  of  boiling  water  and 
then  making  the  volume  up  to  900  c.c.  This  solution  is  diluted, 
if  necessary,  until  24  c.c.  of  it  corresponds  exactly  with  40  c.c.  of  a 
0*025%  solution  of  calcium  chloride  or  of  a  0*059%  solution  of 
barium  nitrate.  W.  G. 

Estimation  of  Calcium  in  Natural  Phosphates.  R. 

Meurice  (Ann.  Chim.  Analyt .,  1922,  [ii],  4,  198). — The  phosphate  is 
treated  with  mineral  acid,  the  silica  removed,  and  iron  and 
aluminium  removed  as  phosphates.  The  filtrate  is  neutralised 
with  ammonia,  treated  with  20  c.c.  of  20%  hydrochloric  acid, 
and  30  c.c.  of  4%  ammonium  oxalate.  The  solution  is  warmed 
and  10%  ammonium  acetate  solution  added  at  a  rate  of  about 
30  drops  per  minute.  A  granular  precipitate  of  calcium  oxalate 
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is  thus  obtained,  and  is  collected,  washed,  and  ignited  as  usual. 
Test  analyses  carried  out  on  known  quantities  of  calcium  in  the 
presence  of  large  excess  of  phosphate  and  magnesium  sulphate 
gave  very  accurate  results.  H.  C.  R. 

Estimation  of  Magnesium  and  Alkalis  in  Minerals.  L.  H. 

Borgstrom  (HyllningssJcrift  tilidgnad  Ossian  Aschan ,  1920,  118 — 
123). — The  precipitation  of  magnesium  hydroxide  is  best  effected 
with  piperidine,  a  little  of  which  should  also  be  added  to  the  washing 
water.  Lawrence  Smith’s  method  for  the  separation  of  magnesium 
from  alkalis  in  silicate  analysis  is  the  most  satisfactory. 

Chemical  Abstracts. 

Colorimetric  Method  for  the  Estimation  of  Small  Amounts 
of  Magnesium.  A.  P.  Briggs  (J.  Biol.  Chem .,  1922,  52,  349— 
355). — The  method  described  is  similar  to  that  of  Hammett  and 
Adams  (cf.  this  vol.,  ii,  587).  E.  S. 

Estimation  of  Magnesium  in  Blood,  Plasma,  and  Serum. 

W.  Denis  (J.  Biol.  Chem.,  1922,  52,  411 — 415). — The  method  is 
essentially  the  same  as  that  of  Briggs  (preceding  abstract)  and  of 
Hammett  and  Adams  (this  vol.,  ii,  587).  E.  S. 

Magnesium  Compound  of  8-Hydroxyquinoline.  Carl  Tii. 
Morner  (Pharm.  Zentr.-h .,  1922,  63,  399—402;  cf.  Griebel,  A., 
1921,  ii,  606). — If  an  aqueous  solution  of  8-hydroxyquinoline 
(sulphate)  is  treated  with  a  suspension  of  magnesium  hydroxide, 
the  latter  goes  into  solution  and  a  lustrous,  sulphur-yellow  pre¬ 
cipitate  of  the  magnesium  compound  of  8-hydroxyquinoline  is 
formed.  The  precipitate  is  also  given  by  “  magnesia  mixture.” 
The  precipitate  is  microcrystalline  and  consists  of  hexagonal 
platelets.  The  reaction  takes  place  only  in  alkaline  solution  and 
is  sufficiently  sensitive  to  detect  1  part  of  magnesium  in  25,000. 
The  precipitate  contains  6*25 — 6*29%  of  magnesium  and  approxi¬ 
mates  .to  the  formula  (C9H60N)2Mg,4H20.  The  compound  is 
also  formed  by  the  action  of  8-hydroxyquinoline  on  magnesium 
ammonium  phosphate.  The  reaction  thus  permits  the  separation 
of  magnesium  from  phosphate  in  ammoniacal  solution.  Its  use  as 
a  dry  antiseptic  is  suggested.  G.  W.  R. 

Lead.  I.  Estimation  of  Minute  Amounts  of  Lead  in 
Biological  Material.  L.  T.  Eairhall  (J.  Ind.  Hyg .,  1922,  4, 
9 — 20). — The  ash  is  dissolved  in  dilute  hydrochloric  acid,  the 
solution  neutralised  to  methyl-orange  with  sodium  hydroxide, 
and  then  slightly  acidified  with  hydrochloric  acid.  Lead  is  pre¬ 
cipitated  as  sulphide,  the  washed  precipitate  dissolved  in  2 — 5  c.c. 
of  concentrated  nitric  acid,  and  boiled  to  expel  hydrogen  sulphide. 
After  neutralising  with  sodium  hydroxide  and  slightly  acidifying 
with  acetic  acid,  an  excess  of  potassium  chromate  is  added,  and 
the  solution  boiled.  The  precipitate  is  dissolved  in  hydrochloric 
acid,  and  an  excess  of  potassium  iodide  is  added  to  the  solution, 
which  is  titrated  with  0*005JV-sodium  thiosulphate  solution.  For 
biological  materials,  the  method  appears  to  be  accurate  to  it 3%. 
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Colorimetric  Estimation  of  Manganese  in  Steels,  Alloys, 
and  Ores.  J.  Heslinga  (Chem.  Weekblad,  1922,  19,  302—303).— 
The  ordinary  method  of  oxidising  to  permanganate  in  acid  solution 
is  unsatisfactory  when  iron  is  present,  because  of  the  yellow  colour 
of  iron  salts.  A  simple  and  accurate  estimation  may  be  made 
by  employing  the  compound  H2Mn03,  which  in  alkaline  solution 
gives  a  yellowish -brown  to  dark  brown  coloration. 

One  hundred  to  200  mg.  of  material  are  dissolved  in  a  suitable 
acid,  and  the  solution  is  diluted  and  treated  with  excess  of  powdered 
zinc  oxide,  made  up  to  100 — 200  c.c.,  and  filtered.  The  zinc 
oxide  precipitates  the  tervalent  metals  and  copper  completely 
after  a  few  minutes'  shaking  at  the  ordinary  temperature.  The 
filtered  solution  is  poured  into  a  burette,  and  allowed  to  fall  into 
a  solution  containing  hydrogen  peroxide  (3%)  and  excess  of 
potassium  hydroxide  (10%)  until  a  suitable  colour  is  obtained; 
this  is  matched  by  means  of  a  standard  manganese  solution. 
Several  titrations  are  carried  out  in  succession,  adding  more  of 
the  unknown  solution,  and  matching  the  colour  by  means  of  the 
standard.  Addition  of  only  0*02  mg.  of  manganese  is  easily 
detected. 

Lead  does  not  interfere  if  excess  of  potassium  hydroxide  is 
employed;  if  nickel  and/or  cobalt  are  present,  potassium  cyanide 
is  added  during  the  titration.  Accurate  results  are  readily  obtained 
when  the  manganese  content  is  not  greater  than  20%.  S.  I.  L. 

Estimation  of  Chromium  in  Metals.  Willi  Loffelbein 
(Chem.  Ztg .,  1922,  46,  679). — Chromium  is  estimated  in  nickel 
bronzes  and  similar  alloys  by  removing  the  heavy  metals  from  a 
solution  of  the  alloy  with  hydrogen  sulphide,  treating  the  oxidised 
filtrate  with  a  slight  excess  of  ammonia,  collecting,  igniting,  and 
fusing  the  precipitate  with  sodium  peroxide,  acidifying  the  filtered 
solution  of  the  melt  with  hydrochloric  acid,  adding  potassium 
iodide,  and  titrating  the  liberated  iodine  with  sodium  thiosulphate 
solution.  A.  R.  P. 

Rapid  Method  for  the  Estimation  of  Chromium  in  Nickel- 
Chromium  Steel.  Wilhelm  Hild  (Chem.  Ztg.,  1922,  46,  702 — 
703). — The  chromium  is  oxidised  to  chromic  acid  in  a  sulphuric 
acid  solution  of  the  steel  by  means  of  potassium  permanganate, 
the  excess  of  which  is  destroyed  with  manganese  sulphate.  The 
chromic  acid  is  then  estimated  by  addition  of  an  excess  of  standard 
ferrous  sulphate  solution  and  titration  with  permanganate  or 
dichromate  [cf.  J .  Soc.  Chem.  Ind.,  1922,  41,  671a.]  A.  R.  P. 

Estimation  of  Small  Amounts  of  Molybdenum  in  Tungsten. 

Dorothy  Hall  (J.  Amer .  Chem.  Soc.,  1922,  44,  1462 — 1465). — 
Small  amounts  of  molybdenum  may  be  estimated  in  tungsten  by 
converting  the  molybdenum  into  xanthate,  extracting  this  with 
chloroform,  and  converting  into  sulphide  and  oxide.  The  method 
consists  in  dissolving  1  gram  of  the  sample  in  a  mixture  of  nitric 
and  hydrofluoric  acids  and  evaporating  with  sulphuric  acid.  The 
yellow  oxides  are  dissolved  in  sodium  hydroxide  solution  and  trans- 
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f erred  to  a  200  c.c.  separating  funnel,  acidified  with  sulphuric 
acid,  and  the  solution  diluted  so  that  1  c.c.  contains  about  0'1  mg. 
of  molybdenum.  The  volume  is  then  made  up  to  150  c.c., 
0  5  gram  of  potassium  xanthate  and  a  few  drops  of  1  :  3 -sulphuric 
acid  are  added  and  the  mixture  is  shaken  thoroughly.  About  10  c.c. 
of  chloroform  are  then  added  and  the  whole  is  shaken  for  several 
minutes.  The  highly-coloured  chloroform  layer  settles  at  the 
bottom  and  is  run  into  a  second  funnel  for  washing.  The  original 
solution  is  repeatedly  treated  with  potassium  xanthate,  acid,  and 
chloroform  until  the  chloroform  layer  is  colourless,  each  portion 
of  chloroform  solution  being  added  to  the  first.  The  chloroform 
solution  of  molybdenum  xanthate  is  washed  with  water  several 
times,  run  into  a  150  c.c.  beaker,  and  evaporated  to  dryness.  The 
residue  is  heated  and  converted  into  a  mixture  of  oxide  and 
sulphide.  This  is  dissolved  in  nitric  acid,  evaporated  with 
sulphuric  acid,  and  precipitated  as  molybdenum  sulphide  by  passing 
hydrogen  sulphide  into  the  hot  molybdenum  solution  made 
alkaline  with  sodium  hydroxide.  The  solution  is  then  slowly 
acidified  with  dilute  sulphuric  acid  and  the  precipitate  filtered, 
washed  with  hot  water,  and  carefully  ignited  to  oxide.  The  results 
are  easily  reproducible  and  trustworthy,  and  the  method  is  good  for 
mixtures  containing  small  amounts  of  molybdenum.  J.  F.  S. 

Rapid  Analysis  of  Ferro-tungsten.  Luigi  Losana  and 
Enrico  Carozzi  ( Ciorn .  Chim.  Ind.  Appl.,  1922,  4,  299 — 301). — 
Ferro -tungsten  is  readily  dissolved  in  50%  nitric  acid  solution 
containing  a  little  hydrofluoric  acid,  subsequent  treatment  with 
concentrated  sulphuric  acid  resulting  in  the  elimination  of  the 
hydrofluoric  acid  and  precipitation  of  the  tungsten  as  tungsten 
trioxide,  which  may  be  either  weighed  as  such  or  estimated 
volumetrically  (cf.  J.  Soc.  Chem.  Ind .,  1922,  41,  671a).  T.  H.  P. 

Electrometric  Titration  of  Uranium  with  Potassium 
Permanganate  and  Potassium  Dichromate.  D.  T.  Ewing 
and  E.  F.  Eldridge  (J.  Amer.  Chem.  Soc.,  1922,  44,  1484 — 1489). — 
When  solutions  of  uranyl  sulphate,  reduced  with  zinc,  are  titrated 
electrometrically  with  potassium  permanganate  or  when  solutions 
of  uranium  chlorides  similarly  reduced  are  titrated  with  potassium 
dichromate,  a  change  in  the  oxidation  potential  occurs  when  the 
tervalent  uranium  is  all  oxidised  to  the  quadrivalent  condition, 
and  a  second  change  occurs  when  the  latter  is  all  oxidised  to  the 
sexavalent  condition.  Thus  the  total  amount  of  uranium  may 
be  calculated.  A  third  change  of  potential  is  observed  when  iron 
is  present,  and  this  represents  the  point  where  all  the  ferrous  iron 
is  converted  into  ferric  iron.  The  determination  is  carried  out 
with  apparatus  of  the  usual  type,  except  in  the  form  of  the  titration 
vessel,  since  it  is  necessary  to  prevent  the  free  access  of  air.  The 
titration  cell  is  a  glass  vessel  fitted  with  a  cover  which  has  six 
holes  bored  in  it.  Through  the  holes  pass  a  tube  for  leading  in 
carbon  dioxide,  a  platinum  electrode,  the  connecting  tube  of  a 
calomel  cell,  a  stirrer  fitted  with  a  mercury  seal,  the  tip  of  the 
burette,  and  the  mouth  of  a  Jones  reductor.  All  the  tubes  passing 
vol.  cxxn.  ii.  24 
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through  the  cover  are  fitted  tightly.  The  method  of  procedure 
adopted  is  as  follows  :  (a)  Estimation  of  uranium  by  permanganate. 
Ten  c.c.  of  a  solution  of  uranium  as  sulphate  (containing  about 
0*013  gram  U308  per  c.c.)  are  added  to  40  c.c.  of  sulphuric  acid 
solution  A  (2  c.c.  cone,  acid,  88  water)  and  warmed  at  80 — 90°. 
Carbon  dioxide  is  passed  through  the  titration  cell  to  remove  the 
air,  and  the  uranium  solution  slowly  passed  through  the  Jones 
reductor  into  the  cell,  the  reductor  being  finally  rinsed  with  50  c.c. 
of  sulphuric  acid  A.  The  final  solution  at  this  stage  has  a  volume 
of  100  c.c.,  contains  2  c.c.  of  concentrated  sulphuric  acid,  and  is 
brown.  The  stirrer  is  set  in  motion  and  the  permanganate 
slowly  added.  The  E.M.F.  rises  slowly  at  first  and  then  jumps 
to  a  steady  value  which  represents  the  point  at  which  all  the 
tervalent  uranium  has  been  converted  into  the  quadrivalent 
condition  and  the  solution  has  become  green.  Continued  addition 
of  permanganate  does  not  affect  the  E.M.F.  noticeably  until  the 
second  end-point  is  reached,  and  here  the  E.M.F.  jumps  rapidly. 
At  this  point,  the  whole  of  the  quadrivalent  uranium  has  been 
converted  into  the  sexavalent  condition.  The  volume  of  per¬ 
manganate  used  between  the  first  and  second  end-points  is  equal 
to  the  theoretical  amount  of  oxidising  agent  required  to  oxidise 
uranium  from  the  quadrivalent  to  the  sexavalent  condition.  Hence 
from  this  quantity  the  total  amount  of  uranium  present,  no  matter 
what  its  state  of  oxidation  provided  that  none  of  it  is  sexavalent, 
can  be  calculated,  (b)  Estimation  of  uranium  and  iron  with  per¬ 
manganate.  The  process  is  carried  out  as  above ;  the  first  and 
second  end-points  give,  as  before,  the  quantity  of  uranium.  After 
the  uranium  has  all  been  oxidised  to  the  sexavalent  condition, 
the  oxidation  of  the  ferrous  iron  commences  and  when  this  has 
been  completed  the  third  end-point  is  observed.  Hence  the  volume 
of  permanganate  required  to  carry  the  E.M.F.  from  the  second 
to  the  third  end-point  is  equivalent  to  the  amount  of  iron  present, 
(c)  Estimation  of  uranium  by  dichromate.  The  process  is  carried  out 
exactly  as  in  the  first  case,  and  two  end-points  are  obtained  which 
have  the  same  significance  as  in  the  other  cases,  but  the  slope  of 
the  second  end-point  is  not  so  clear. as  in  the  other  cases.  All 
methods  yield  excellent  results.  ,  J.  F.  S. 

The  Estimation  of  Small  Quantities  of  Gold  as  Colloidal 
Gold  by  the  Colorimetric  Method.  J.  A.  Muller  and  A.  Foix 
(Bull.  Soc.  chim .,  1922,  [iv],  33,  717 — 720). — Small  quantities  of  gold 
may  be  rapidly  and  accurately  estimated  colorimetrically  after 
separation  from  other  metals,  provided  that  the  concentration 
of  the  gold  is  not  greater  than  1/40  mg.  per  c.c.,  and  that  the 
colloidal  particles  ara  of  the  same  size  in  the  two  solutions  to  be 
compared.  .  The  latter  condition  is  realised  by  precipitation  in 
identical  circumstances.  The  presence  of  vanadium  leads  to 
inaccurate  results.  H.  J.  E. 

Separation  of  Palladium  and  Platinum  by  means  of 
Dimethylgly oxime.  C.  W.  Davis  (U.S.  Bur.  Mines ,  Repts. 
Investigations ,  1922,  No.  2351).— The  weighed  metals  are  dis- 
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solved  in  a  little  aqua  regia,  the  solution  is  evaporated  to  dryness, 
the  residue  moistened  with  a  drop  of  hydrochloric  acid,  diluted 
with  cold  water,  and  dime  thy  lgly  oxime  added  with  constant  stirring 
until  no  further  precipitate  is  formed.  After  keeping  for  a  few 
minutes,  the  voluminous  precipitate  is  collected  on  a  filter,  well 
washed  with  cold  water,  and  ignited,  first  in  air  and  finally  in 
hydrogen  to  obtain  pure  palladium.  The  method  was  tested  with 
quantities  of  each  metal  ranging  from  0T5  to  11  mg.,  and  the 
greatest  divergence  in  five  analyses  was  0-03  mg. 

Chemical  Abstracts. 

A  Micro-modification  of  Benedict’s  Method  for  the 
Estimation  of  Reducing  Sugar  in  Urine.  Millard  Smith 
(J.  Lab .  Clin.  Med.,  1922,  7,  364 — 368). — The  modification,  like 
the  original  method,  is  applicable  only  to  urines  containing  not 
less  than  0T7%  of  sugar.  Exactly  1*0  c.c.  of  Benedicks  solution 
is  run  from  a  pipette  into  a  special  test-tube,  0*2 — 0*7  gram  of 
anhydrous  sodium  carbonate  is  added,  and  a  pebble  or  piece  of 
quartz.  Urine  is  slowly  added  to  the  mixture,  maintained  at 
the  boiling  point,  from  a  Mohr  pipette,  graduated  to  read  directly 
the  percentage  of  sugar  present.  Chemical  Abstracts. 

Critical  Study  of  Bang’s  Method  for  the  Estimation  of 
Reducing  Substances  in  Blood.  Henri  Labbe,  F.  Nepveux, 
and  M^nelas  Nomidis  (J.  Pharm.  Chim.,  1922,  [vii],  26,  49 — 63). — 
Bang’s  micro-titrimetric  method  for  the  estimation  of  reducing 
sugars  in  blood,  consisting  in  oxidising  with  iodic  acid  the  cuprous 
oxide  produced  by  reduction  by  about  100  mg.  of  the  blood 
absorbed  in  blotting  paper  and  clarified,  and  estimation  of  the 
excess  of  iodic  acid  by  titration  with  thiosulphate  in  presence  of 
an  alkali  iodide,  gives  satisfactory  results  provided  the  following 
points  are  attended  to.  All  the  reagents  used  must  be  absolutely 
pure.  Notably  the  potassium  chloride  and  uranium  acetate 
used  for  preparing  the  clarifying  solution  should  be  specially 
purified,  and  the  iodate  is  preferably  prepared  by  oxidising 
potassium  iodide  with  permanganate.  Mercuric  sulphate,  or 
alcohol,  or  Patein’s  reagent  was  found  to  give  inferior  results  as 
clarifying  agents,  as  they  all  retain  a  quantity  of  sugar,  and  at 
the  same  time  partly  compensate  for  this  by  allowing  a  certain 
amount  of  reducing  substances  originating  from  the  albumin  to 
remain  in  solution.  Bang’s  reagent  exhibits  these  faults  in  a  much 
less  marked  degree.  The  heating  of  the  clarified  blood  with  the 
iodate-copper  solution  should  be  continued  for  exactly  four 
minutes,  and  heating  by  means  of  a  current  of  steam  generated 
under  constant  well-defined  conditions  in  a  1500  c.c.  flask  containing 
a  constant  level  of  water  is  to  be  preferred  to  direct  heating,  as 
experiments  showed  that  the  method  of  heating  had  a  considerable 
influence  on  the  results.  The  errors  should  not  on  the  average 
exceed  5%  if  all  the  above  precautions  are  taken,  and  the  estim¬ 
ation  of  a  large  number  of  samples  to  which  known  weights  of 
invert-sugar  had  been  added  gave  a  mean  of  97%  of  the  added 
sugar  actually  found.  G.  F.  M. 
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Acetol.  I.  A  New  Test  for  Carbohydrates.  Oskar 
Baudisch  and  Harry  J.  Deuel  ( J .  Amer.  Chem.  Soc.,  1922,  44, 
1585 — 1587). — The  test  depends  on  the  production  of  acetol  from 
carbohydrates.  An  aqueous  solution  of  the  carbohydrate  (0*1 
gram  in  100  c.c.)  is  treated  with  solid  sodium  hydrogen  carbonate 
(5  grams)  and  distilled  nearly  to  dryness.  With  the  carbohydrates 
which  are  more  readily  attacked,  the  solution  in  the  distilling  flask 
very  quickly  turns  brown,  and  the  distillate  has  a  sweet  odour. 
The  residue  in  the  flask  after  distillation  has  a  strong  typical 
caramel  odour.  The  distillate  is  treated  with  o-aminobenzalde- 
hyde  (30  mg.)  and  enough  potassium  hydroxide  solution  to  give 
a  distinctly  alkaline  reaction ;  after  addition  of  a  piece  of  porous 
plate,  it  is  evaporated  over  a  free  flame  to  about  1/3  volume, 
cooled,  and  acidified  with  hydrochloric  acid.  Then  solid  sodium 
hydrogen  carbonate  is  added  until  the  solution  is  alkaline  to  litmus. 
The  presence  of  acetol  is  shown  by  a  strong  blue  fluorescence, 
which  can  be  seen  in  daylight,  but  more  readily  in  light  of  short 
wave-lengths  such  as  that  yielded  by  the  iron  arc.  To  confirm 
the  test,  the  3-hydroxy-2-methylquinoline  may  be  extracted  by 
shaking  the  solution  several  times  with  alcohol-free  ether;  the 
ethereal  solution  is  dried  with  sodium  sulphate,  and  the  solvent 
removed.  The  colourless,  needle-like  crystals  of  3-hydroxy- 
2-methylquinoline  which  remain  dissolve  readily  in  a  little  alcohol, 
and  the  fluorescence  shows  up  strongly  after  the  addition  of  water 
to  the  alcoholic  solution.  The  sensitiveness  of  the  reaction  has 
not  been  determined  except  for  dextrose,  with  which  quantities 
as  small  as  5  mg.  give  a  positive  result. 

The  test  is  shown  by  arabinose,  xylose,  ribose,  lyxose,  dextrose, 
fructose,  mannose,  galactose,  glucosamine,  lactose,  sucrose,  maltose, 
and  dextrin,  but  not  by  acetoacetic  acid,  glycerol,  p-hydroxy- 
butyric  acid,  lactic  acid,  starch,  or  glycogen. 

The  formation  of  3-hydroxy-2-methylquinoline  when  treated 
with  o-aminobenz aldehyde  and  potassium  hydroxide  appears  to 
be  a  specific  reaction  of  acetol;  it  is  not  given  by  pure  methyl- 
glyoxal,  aldol,  acetone,  acetaldehyde,  ethyl  acetoacetate,  croton- 
aldehyde,  or  ethyl  alcohol.  H.  W. 

Estimation  of  the  Cellulose  Content  of  Wood  and  other 
Raw  Materials  by  the  Action  of  Chlorine  and  Carbon  Tetra¬ 
chloride.  E.  He  user  and  H.  Casseus  ( Papierfabr .,  FesUu. 
Auslandheft ,  1922,  80 — 93;  cf.  A.,  1921,  i,  708;  Frank,  D.R.-P. 
323936). — 1*2  to  T5  Grams  of  material  of  medium  fineness  are 
shaken  with  50  c.c.  of  a  saturated  solution  of  chlorine  in  carbon 
tetrachloride  for  one  to  two  hours,  and  the  fibre  is  collected  on 
a  filter  and  washed  successively  with  carbon  tetrachloride,  alcohol, 
and  water.  The  lignin  chloride  is  then  dissolved  out  with  a  2% 
solution  of  sodium  sulphite,  the  residue  washed  with  water,  dried, 
and  weighed.  The  product,  which  contains  3 — 3*5%  of  pentosan 
and  0*04 — 0*05%  of  ash,  has  a  copper  number  of  0*8 — 0*91  as 
compared  with  3*14—3*23  by  the  older  method.  The  yield  of 
pure  cellulose  was  56%.  Chemical  Abstracts. 
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Estimation  of  a-,  (3-,  and  y-Cellulose.  Opfermann  (Paper, 
1921,  28,  19 — 25). — The  cellulose  content  of  the  pulp  is  estimated 
as  follows  :  10  grams  of  pulp  are  covered  with  50  c.c.  of  mer¬ 
cerising  liquid  (17 — 18%  sodium  hydroxide)  and  allowed  to  stand 
for  thirty  minutes.  The  fibre  mass  is  then  rubbed  with  50  c.c. 
of  water,  filtered  on  a  Buchner  funnel  with  a  fine  cotton  filter, 
and  carefully  sucked  dry.  The  residue  is  washed  with  cold  water 
until  the  wash -water  no  longer  has  an  alkaline  reaction ;  this 
usually  requires  ten  to  twelve  washings,  50  c.c.  of  water  being 
used  each  time.  Finally,  the  a-cellulose  is  washed  with  hot  dilute 
acetic  acid,  then  with  hot  water  (six  to  eight  times),  dried,  and 
weighed.  (3-Cellulose  is  estimated  by  adding  concentrated  acetic 
acid  to  the  alkaline  filtrate  until  a  marked  acid  reaction  is  pro¬ 
duced,  when  (3-cellulose  separates  in  a  finely  divided  state,  and 
the  colour  of  the  brown  filtrate  becomes  considerably  lighter. 
To  assist  coagulation,  the  precipitate  is  heated  on  the  water-bath 
at  100°  until  it  settles.  It  is  filtered  on  a  fine  cloth  filter,  washed 
six  to  eight  times  with  hot  water,  transferred  to  a  porcelain  dish, 
dried,  and  weighed.  y-Cellulose  is  estimated  by  difference. 

Chemical  Abstracts. 

Determination  of  the  Iodine  Value  of  Aliphatic  and 
Aromatic  Unsaturated  Compounds.  D.  Holde  (Chem. 
Umschau ,  1922,  29,  253 — 254;  cf.  this  vol.,  ii,  533). — Attention 
is  directed  to  the  different  behaviour  of  the  Hanus  reagent  with 
simple  aliphatic  oils  such  as  sesame  oil  and  mineral  oils  containing 
unsaturated  cyclic  structures.  In  the  first  case,  even  with  varying 
excess  of  iodine,  constant  values  are  obtained,  whilst  in  the  second 
case  variable  values  far  above  the  theoretical  are  obtained  with 
more  or  less  considerable  excess  of  the  reagent.  This  is  due  to 
the  rupture  of  bridge  structures,  and  in  certain  circumstances  the 
behaviour  of  an  oil  with  excess  of  the  Hanus  reagent  can  be 
utilised  to  determine  whether  cyclic  unsaturated  compounds  are 
present.  G.  F.  M. 

The  Sulphuric  Acid  Test  for  Liver  Oils.  J.  C.  Drummond 
and  A.  F.  Watson  ( Analyst ,  1922,  47,  341 — 348).— The  substance 
present  in  liver  oils  which  is  responsible  for  the  well-known  purple 
coloration  with  sulphuric  acid  was  found  in  the  following  species  : 
Man,  horse,  ox,  pig,  cat,  monkey,  rabbit,  guinea  pig,  chicken, 
duck,  pigeon,  rat,  mouse,  frog,  shark,  cod,  haddock,  ling,  coal 
fish,  dog  fish,  sprat,  and  skate.  The  substance  appears  to  be  a 
normal  constituent  of  the  liver,  and  is  not  derived  from  the  bile 
or  from  products  of  autolysis  or  putrefaction.  Evidence  is  pre¬ 
sented  to  show  that  it  is  probably  derived  from  the  food,  although 
an  examination  of  the  stages  in  the  food  of  the  cod  did  not  reveal 
its  ultimate  origin  with  certainty.  The  chemical  nature  of  the 
substance  has  not  been  ascertained.  It  forms  a  low  proportion 
of  the  unsap onifiable  fraction,  is  not  cholesterol,  and  probably 
not  a  member  of  the  lipochrome  pigments.  It  is  thermo -stable 
in  the  absence  of  air  or  oxygen,  but  is  rapidly  destroyed  by  oxid¬ 
ation.  The  few  properties  of  the  substance  which  are  known,  as 
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well  as  the  available  data  regarding  its  distribution  in  natural 
products,  show  certain  resemblances  to  the  unidentified  dietary 
unit  known  as  vitamin- A  ;  and,  without  assuming  the  identity  of 
the  two  factors,  it  is  suggested  that  the  association  may  be  of  some 
significance.  The  colour  test  cannot  be  regarded  as  specific  for 
liver  fats,  although  they  usually  give  the  most  intense  reactions. 
The  body  fat  and  fat  from  other  organs  of  animals,  especially  if 
they  have  been  fed  on  liver  oils,  may  give  the  reaction. 

H.  C.  R. 

Chemical  and  Physiological  Investigation  of  the  Fats 
and  Lipoids  of  the  Blood.  II.  The  Kumagawa-Suto  Method 
of  Estimation  of  Lipoids.  P.  Lemeland  (Bull.  Soc.  Chim. 
biol. ,  1922,  4,  300 — 321 ;  cf.  A.,  1921,  i,  633). — In  the  Kumagawa- 
Suto  method,  errors  occur  which  are  due  to  oxidation  of  the 
unsaturated  acids  during  the  heating  and  drying  processes,  and 
to  loss  of  volatile  constituents  of  the  total  unsaponifiable  matter. 
The  author  promises  to  describe  a  new  technique  for  the  estimation. 

E.  S. 

Estimation  of  Small  Quantities  of  Furfur  aldehyde  Color  i- 
metrically.  Paul  Fleury  and  Gabriel  Poirot  ( J .  Pharm. 
Chim .,  1922,  [vii],  26,  87 — 96). — Small  quantities  of  furfuralde- 
hyde  may  be  estimated  eolorimetrically  with  an  accuracy  of  about 
il%  hy  means  of  the  blue  coloration  which  is  formed  in  acidic 
medium  with  orcinol  in  a  suitable  solvent,  preferably  acetic  acid, 
and  is  intensified  by  the  presence  of  traces  of  iron.  The  reagents 
required  are  hydrochloric  acid  ( d  IT 9)  containing  20  mg.  of  iron 
as  ferric  chloride  per  litre ;  glacial  acetic  acid  containing  1  gram 
of  orcinol  in  1600  c.c.,  and  a  standard  solution  of  furfuraldehyde 
containing  1  gram  in  10  litres  of  1%  acetic  acid.  One  c.c.  of  the 
standard  solution  or  of  the  solution  to  be  estimated  is  mixed  with 
4  c.c.  of  the  acetic  acid-orcinol  solution  and  5  c.c.  of  the  hydro¬ 
chloric  acid,  and  warmed  for  one  minute  in  a  water- bath.  After 
keeping  for  thirty  minutes,  the  maximum  coloration  is  developed, 
and  comparison  is  made  with  the  standard  in  a  Duboscq  colori¬ 
meter.  The  reaction  has  a  sensibility  of  about  4  mg.  of  furfur¬ 
aldehyde  per  litre.  G.  F.  M. 

New  Analytical  Applications  of  Nessler's  Reagent. 
Characterisation  of  Ketones  ;  Estimation  of  Aldehydes. 

J.  Bougault  and  R.  Gros  (J.  Pharm.  Chim.,  1922,  26,  5 — 11). — 
Certain  ketones,  such  as  acetone,  methyl  ethyl  ketone,  cyclo¬ 
hexanone,  trimethylcycfohexenone,  acetophenone,  and  p-methoxy- 
acetophenone,  give  with  Kessler’s  reagent  in  the  cold  a  yellowish- 
white  precipitate  which  dissolves  in  acid  or  on  the  addition  of 
potassium  cyanide  with  liberation  of  the  ketone.  This  reaction 
may  be  used  for  the  detection  of  acetone  in  urine,  by  suspending 
a  small  capsule,  containing  10  c.c.  of  Nessler’s  reagent,  over  200  c.c. 
of  urine,  previously  acidified,  the  whole  being  covered  by  a  bell- jar. 
The  time  required  for  the  formation  of  a  precipitate  varies  inversely 
as  the  concentration  of  the  acetone  in  the  urine. 
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Certain  aldehydes  react  quantitatively  with  Nessler’s  reagent 
according  to  the  equation  R’CH0+H20+2I— 2HI+R*C02H,  the 
iodine  coming  from  the  mercuric  iodide.  To  a  known  volume  of 
the  aldehyde  solution,  corresponding  with  0  01 — 0*05  gram  of  the 
aldehyde,  is  added  an  excess  (about  30  c.c.)  of  Nessler’s  solution, 
and  10  c.c.  of  sodium  hydroxide  solution.  The  mixture  is  well 
shaken,  and  after  some  time  is  neutralised  with  hydrochloric 
acid.  A  known  volume  of  standard  iodine  solution  is  added, 
and  then  the  excess  of  iodine  is  titrated  back  with  standard 
thiosulphate  solution.  It  is  necessary  to  make  a  control  estimation 
on  the  sodium  hydroxide.  Accurate  results  were  obtained  with 
formaldehyde,  furfuraldehyde,  benzaldehyde,  and  piperonaldehyde, 
but  the  method  is  not  satisfactory  for  vanillin  or  acraldehyde. 

W.  G. 

The  U.S.P.  Test  for  Acetone  in  Alcohol.  J.  W.  E.  Harrisson 
(J.  Amer.  Pharm.  Assoc.,  1922,  11,  16). — Some  zinc  salts  and 
antimony  compounds  interfere  with  the  test,  which  depends  on 
the  development  of  a  violet  colour  in  presence  of  sodium  hydroxide 
and  sodium  nitroprusside.  The  best  test  consists  in  the  addition 
of  1  c.c.  of  potassium  hydroxide  solution  to  5  c.c.  of  the  ethyl 
alcohol,  followed  by  a  solution  of  iodine  in  potassium  iodide  until 
coloration  occurs ;  heat  must  not  be  used.  A  precipitate  is 
obtained  immediately  if  0*25%  of  acetone  is  present. 

Chemical  Abstracts. 

Analysis  of  Camphor  Preparations.  Maurice  FRANgois 
and  Emile  Luce  (J.  Pharm.  Chim .,  1922,  [vii],  25,  500 — 507). — 
Tincture  of  camphor  (French  Codex)  contains  10  grams  of  camphor 
dissolved  in  90  grams  of  90%  alcohol,  and  should  have  a  +6*5°  in 
a  200  mm.  tube.  The  optical  rotation  varies  somewhat  with  the 
strength  of  the  alcohol,  but,  provided  that  the  alcoholic  concen¬ 
tration  is  correct,  a  lower  rotation  than  that  mentioned  will  indicate 
a  deficiency  in  the  camphor  content  or  that  artificial  (inactive) 
camphor  is  present.  The  optical  rotation  of  camphor  decreases 
slightly  with  increase  of  temperature  and  in  alcoholic  solution  the 
value  decreases  considerably  for  a  decrease  in  the  alcoholic  con¬ 
centration.  For  instance,  in  absolute  alcohol  camphor  has  aD 
+43*0°,  and  in  90%  alcohol  a  +39*66°.  To  ascertain  whether  a 
low  value  for  the  optical  rotation  of  a  sample  of  tincture  of  camphor 
is  due  to  deficiency  in  camphor  or  to  the  presence  of  artificial 
camphor,  50  c.c.  of  the  sample  are  evaporated  under  a  bell- jar 
over  sulphuric  acid,  the  crystalline  residue  is  dried  for  a  further 
forty-eight  hours  oyer  sulphuric  acid,  and  its  optical  rotation  then 
determined  in  alcoholic  solution ;  natural  camphor  has  aD  +43°. 
The  alcoholic  strength  of  tincture  of  camphor  may  be  ascertained 
from  the  specific  gravity,  allowance  being  made  for  the  fact  that 
each  1%  of  camphor  present  increases  the  specific  gravity  by 
0  00116.  W.  P.  S. 

Estimation  of  Cyanogen.  Hidekichi  Yanagisawa  (J. 
Pharm.  Soc .  Japan,  1922,  369 — 377). — The  method  is  based  on 
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the  conversion  of  cyanogen  into  ammonia.  A  cyanogen  compound 
is  heated  with  dilute  sulphuric  acid  in  a  sealed  tube  at  200°  during 
four  hours ;  after  cooling,  the  product  is  transferred  to  a  Kjeldahl 
flask,  and  after  making  alkaline  with  sodium  hydroxide,  the 
ammonia  is  distilled  into  A/4- sulphuric  acid;  the  excess  is  titrated 
with  N /4-ammonia  as  usual.  K.  K. 

Comparison  of  Methods  for  the  Estimation  of  Urea. 

J.  Carra  ( Biochim .  terapia  sper .,  1921,  8,  225). — A  comparison 
of  various  methods  for  the  estimation  of  urea  shows  that  a  gravi¬ 
metric  method  based  on  the  formation  of  a  compound  of  1  mol. 
of  carbamide  and  2  mols.  of  xanthydrol  is  extremely  exact.  The 
urease  method  is  also  excellent.  Chemical  Abstracts. 

Influence  of  Sodium  Fluoride  on  the  Estimation  of  Urea 
by  the  Xanthydrol  Method.  M.  Polonovski  and  C.  Auguste 
(Compt.  rend.  Soc.  Biol.,  1922,  86,  1027 — 1028;  from  Physiol. 
Abstr 1922,  7,  214). — The  presence  of  sodium  fluoride  renders 
the  results  obtained  by  this  method  too  high.  This  is  probably 
due  to  the  liberation  by  the  acetic  acid  of  hydrofluoric  acid.  The 
error  may  be  avoided  by  the  removal  of  the  fluoride  by  calcium 
acetate.  W.  0.  K. 

Microchemical  Detection  of  Tryptophan  in  the  Plant. 

Fritz  Kretz  (Biochem.  Z.,  1922,  130,  86 — 98). — Tryptophan  can 
be  detected  in  plant-tissues  by  Fiirth’s  modification  of  Voisenet’s 
reaction,  if  the  tissues  be  preserved  in  a  silfca  gel  by  soaking  in 
sodium  silicate  and  subsequent  addition  of  concentrated  hydro¬ 
chloric  acid.  Tryptophan  is  found  in  moulds  and  richly  in  the 
embryonic  tissues  of  higher  plants  and  in  all  other  parts  containing 
protein.  H.  K. 

Uric  Acid.  I.  Examination  of  the  Variables  in  the 
Folin  and  Wu  Uric  Acid  Method.  II.  A  Modification  of 
the  Folin  and  Wu  Uric  Acid  Method.  George  W.  Pucher 
(J.  Biol.  Chem.,  1922,  52,  317—327,  329— 334).— Using  Folin  and 
Wu’s  method  (A.,  1919,  ii,  308)  for  the  estimation  of  uric  acid  in 
blood,  only  75%  of  added  uric  acid  was  recovered.  When,  how¬ 
ever,  the  solution  was  heated  before  filtering  the  coagulated  proteins, 
a  recovery  of  93%  was  obtained.  E.  S. 

Rapid  Estimation  of  Uric  Acid  in  Urine.  E.  Vaillant 
(Ann.  Chim.  Analyt.,  1922,  [ii],  4,  178 — 180). — The  liquid  is  titrated 
with  a  standard  iodine  solution  made  by  dissolving  3*78  grams  of 
re-sublimed  iodine  and  15  grams  of  potassium  iodide  in  a  little 
water  and  diluting  to  1  litre.  Two  c.c.  of  this  solution  oxidise 
0*005  gram  of  uric  acid  (to  alloxan  and  urea).  The  analysis  is 
carried  out  by  measuring  into  a  small  tube  2  c.c.  of  iodine  solution 
and  1  c.c.  of  carbon  disulphide  and  allowing  the  urine  to  fall  a  drop 
at  a  time  from  a  burette,  shaking  the  tube  after  each  addition,  until 
the  carbon  disulphide  becomes  first  pale  rose  and  then  colourless. 
The  uric  acid  content  per  litre  of  urine  is  then  calculated  by  dividing 
the  number  of  c.c.  used  into  5.  Sugar  and  small  amounts  of 
albumin  do  not  interfere ;  larger  amounts  of  albumin  should  be 
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removed  by  heating  to  coagulate  and  then  filtering.  If  the  urine 
is  alkaline,  a  few  drops  of  acetic  acid  are  added ;  if  it  contains 
crystals  of  uric  acid,  it  is  warmed  until  they  dissolve  and  the 
analysis  is  conducted  at  25 — 30°.  A.  R.  P. 

Direct  Estimation  of  Uric  Acid  in  Urine.  Stanley  R. 
Benedict  and  Elizabeth  Franke  (J.  Biol.  Chem.,  1922,  52,  387 — 
391). — The  same  reagents  are  employed  as  in  the  method  for  blood 
(this  vol.,  ii,  405).  To  10  c.c.  of  the  diluted  urine  (containing 
0*15  to  0-30  mg.  of  uric  acid)  are  added  5  c.c.  of  the  sodium  cyanide 
solution  and  1  c.c.  of  the  arsenophosphotungstic  acid  reagent. 
After  five  minutes,  the  mixture  is  diluted  to  50  c.c.  and  the  colour 
compared  with  a  standard  containing  0*2  mg.  of  uric  acid  similarly 
diluted  to  50  c.c.  Owing  to  the  larger  amount  of  uric  acid  present 
in  urine  than  in  blood,  it  is  unnecessary  to  heat  the  solution.  Of  the 
other  constituents  of  urine,  albumin  appears  to  be  the  only  one 
which  interferes  with  the  reaction.  This  may  be  removed,  if 
present,  by  coagulation  by  heat  in  the  presence  of  a  drop  of  acetic 
acid.  E.  S. 

Rapid  Estimation  of  Quinine  Salts.  S.  G.  Liversedge 
and  F.  W.  Andrews  (Pharm.  J .,  1922,  109,  92 — 94). — Quinine 
in  quinine  salts  is  rapidly  estimated  by  dissolving  the  alkaloidal 
salt  in  20  c.c.  of  N /5- sulphuric  acid,  a  known  excess  of  A/2-sodium 
hydroxide  is  then  added  and  the  liberated  quinine  extracted  with 
ether  saturated  with  water,  and  subsequently  the  excess  of  alkali 
titrated  with  jV/5 -sulphuric  acid,  using  phenolphthalein  as  indicator. 
The  amount  of  acid  originally  combined  with  quinine  is  thus 
determined,  whence  the  percentage  of  quinine  or  quinine  salt  is 
obtained  by  calculation.  If  boric  acid  is  present,  hsematoxylin  is 
used  as  indicator.  G.  F.  M. 

Estimation  of  Small  Quantities  of  Atropine  in  Blood- 
serum.  H.  C.  van  der  Heyde  (J.  Lab .  Clin.  Med.,  1922,  7, 
280 — 287). — Atropine  was  estimated  in  1  c.c.  of  serum  in  maximum 
concentrations  of  0*5  %.  Proteins  are  first  precipitated  with  absolute 
alcohol,  the  precipitate  being  washed  several  times  with  absolute 
alcohol,  and  the  alcoholic  filtrates  evaporated  to  dryness.  The 
residue  is  treated  with  a  small  quantity  of  water  and  the  solution 
filtered  from  fats  on  a  microfilter.  The  dilution  is  then  determined 
in  which  Mayer’s  reagent  (potassium  mercury  iodide)  will  just 
give  a  precipitate,  and  compared  with  control  solutions  of  known 
dilution.  Chemical  Abstracts. 

Method  for  the  Separation  of  Strychnine  from  Quinine. 

Norman  Evers  [Pharm.  J.,  1922,  109,  90 — 91). — A  practically 
quantitative  separation  of  strychnine  from  quinine  is  achieved 
by  taking  advantage  of  the  fact  that  chloroform  extracts  strychnine 
hydrochloride  from  strongly  acid  aqueous  solutions,  but  does  not 
remove  quinine  hydrochloride  under  similar  conditions.  The 
solution  of  the  mixed  alkaloids  is  acidified  with  hydrochloric  acid 
to  make  it  about  2 N,  and  is  extracted  with  five  successive  quantities 
of  50  c.c.  each  of  chloroform.  The  chloroform  extracts  are  united, 
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concentrated  to  50  c.C.,  shaken  with  dilute  aqueous  ammonia, 
and  evaporated  to  dryness.  The  residue  is  almost  pure  strychnine, 
and  the  quinine  is  extracted  from  the  residual  acid  solution  with 
chloroform  after  rendering  alkaline  in  the  usual  way.  G.  F.  M. 

Detection  of  Thymine  in  the  Presence  of  Sugar.  Harry 
J.  Deijel  and  Oskar  Baudisch  (J.  Amer.  Chem.  Soc.,  1922,  44, 
1581 — 1584). — A  modification  of  the  method,  described  recently 
by  Johnson  and  Baudisch  (this  vol.,  ii,  238)  for  the  detection  of 
thymine,  is  given  which  makes  it  applicable  in  the  presence  of 
sugar.  For  this  purpose,  the  thymine  is  precipitated  as  the 
mercury  salt  by  the  addition  of  saturated  mercuric  chloride  solution 
(10  c.c.)  and  sufficient  sodium  hydroxide  solution  to  make  the 
mixture  distinctly  alkaline.  The  precipitate  is  separated  by  means 
of  a  centrifuge,  and,  after  pouring  off  the  supernatant  liquid,  it  is 
thoroughly  mixed  with  about  100  c.c.  of  distilled  water  and  again 
centrifuged.  It  is  then  suspended  in  water  (100  c.c.)  and  decom¬ 
posed  with  hydrogen  sulphide;  the  precipitated  mercuric  sulphide 
is  filtered  and  excess  of  hydrogen  sulphide  is  removed  by  boiling 
the  filtrate.  The  remaining  liquid  is  cooled  and  made  up  to 
100  c.c.  Oxidation  of  the  thymine  is  effected  by  treating  the 
solution  with  sodium  hydrogen  carbonate  and  ferrous  sulphate 
in  the  presence  of  air  and  the  test  is  completed  as  described  pre¬ 
viously.  Thymine  in  quantities  of  10 — 15  mg.  may  readily  be 
detected  in  the  daylight,  whilst  as  small  a  quantity  as  1  mg.  may 
be  detected  by  the  use  of  the  iron  arc  light.  H.  W. 

Recognition  of  Proteins  and  Derivatives  by  Colour 
Reactions.  M.  A.  Bakusin  ( Biochem .  Z.,  1922,  130,  268 — 
281). — The  author  has  examined  a  large  number  of  animal  and 
vegetable  proteins,  ferments,  and  toxins  in  respect  of  their  behaviour 
towards  eight  colour  reagents,  namely,  biuret,  Millon’s,  xantho- 
protein,  Liebermann’s,  Adamkewitsch’s,  Molisch’s,  Pettenkofer’s, 
and  Ostromysslenski’s,  and  the  behaviour  towards  the  sulphur 
reaction  of  Vohl  and  Bakusin.  Each  protein  corresponds  with 
a  definite  complex  of  reactions.  H.  K. 

Estimation  of  Small  Amounts  of  Albumin  in  Urine. 

G.  Gerard  (Bull.  sci.  pharmacol.,  1921,  28,  466 — 467  ;  from  Physiol. 
Abstr.y  1922,  7,  158 — 159). — Ten  c.c.  of  urine  are  placed  in  each 
of  two  test-tubes.  One  is  warmed  and  a  few  drops  of  trichloro¬ 
acetic  acid  are  added,  giving  the  usual  turbidity  when  albumin  is 
present.  To  the  other  there  is  added  drop  by  drop  officinal  spirit 
of  peppermint.  The  tube  and  contents  are  shaken  after  each 
drop  is  added,  and  the  turbidity  of  the  two  tubes  is  compared. 
When  the  opacity  of  both  is  alike,  the  test  is  completed.  The 
author  has  found  that  1  drop  of  the  alcohol  used  is  equivalent  to 

0*04  c.c.  of  albumin.  No  results  are  given.  W.  O.  K. 

: 

The  Differential  Precipitation  of  the  Proteins  of  Colos¬ 
trum  and  a  Method  for  the  Estimation  of  the  Proteins  in 
Colostrum.  Paul  E.  Howe  (J.  Biol.  Chem.,  1922,  52,  51 — 68). — 
When  cow’s  colostrum  is  precipitated  by  addition  of  successive 
small  quantities  of  sodium  sulphate,  a  precipitation  curve  is 
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obtained  which  shows  three  “  critical  zones  ”  at  which  increases 
in  the  concentration  of  sodium  sulphate  cause  only  small  increases 
in  the  amount  of  protein  precipitated.  These  zones  occur  at 
concentrations  of  13-5 — 14-5,  17-4 — 18*4,  and  21 — 22%  of  sodium 
sulphate.  Up  to  concentrations  of  13*5%  euglobulin  is  precipi¬ 
tated,  between  14*5  and  17*4%  a  mixture  of  caseinogen  and 
i//-globulin  I  is  obtained,  whilst  the  precipitate  produced  between 
18*4  and  21%  is  termed  i//-globulin  II.  After  removal  of  euglobulin, 
caseinogen  may  be  precipitated  separately  by  addition  of  either 
acetic  acid  or  alum.  Total  precipitation,  including  albumin,  is 
effected  by  means  of  trichloroacetic  acid.  By  combining  these 
precipitations  with  Kjeldahl  estimations  on  the  filtrate  before  and 
after  precipitation,  a  method  for  the  estimation  of  the  proteins  of 
colostrum  and  of  milk  is  developed  (cf.  Woodman,  A.,  1921,  i,  625). 

E.  S. 

Estimation  of  Globulins  in  Blood-serum.  R.  R.  Henley 
(J.  Biol,  Chem .,  1922,  52,  367 — 375). — Two  methods  are  described. 
In  the  first,  the  globulins  are  precipitated  by  saturation  with 
magnesium  sulphate  and  the  non-globulin  nitrogen  is  estimated 
in  the  filtrate.  The  difference  between  this  and  the  total  nitrogen 
gives  the  globulin  nitrogen.  In  the  second  method,  the  globulins 
are  precipitated  by  half  saturation  with  ammonium  sulphate, 
filtered,  dissolved  in  salt  solution,  and  again  precipitated.  The 
precipitate  is  once  more  dissolved  in  salt  solution  and  the  globulins 
are  finally  precipitated  by  boiling,  one  or  two  drops  of  10%  acetic 
acid  being  added  if  necessary.  The  precipitate  is  then  filtered  on 
to  a  tared,  hardened  filter -paper,  washed,  dried  at  100°,  and  weighed. 
The  results  obtained  by  both  methods  vary  slightly  according  to 
the  dilution  employed,  but  are  otherwise  in  agreement  with  those 
obtained  by  Cullen  and  Van  Slyke’s  method  (A.,  1920,  ii,  398). 

E.  S. 

New  Method  for  the  Detection  of  Bile  Pigments.  Al. 

Ionescu  and  C.  Pop  {Bui.  Soc.  Chim.  Romania ,  1922,  4,  20 — 26). — 
The  following  method  is  recommended  as  a  quick  and  satisfactory 
means  of  detecting  bile  pigments  in  urine.  To  10  c.c.  of  the  urine 
are  added  2  c.c.  of  a  0*5%  solution  of  albumin  and  a  few  drops  of 
10%  acetic  acid.  The  mixture  is  boiled  and  filtered.  The  pre¬ 
cipitate  is  washed  with  water  and  to  it  on  the  filter-paper  is  added 
one  drop  of  a  mixture  of  4  c.c.  of  6%  potassium  dichromate  and 
1  c.c.  of  20%  sulphuric  acid.  If  the  urine  contains  bile  pigments 
the  yellow  precipitate  turns  a  green  or  bluish-green  colour.  The 
depth  of  the  colour  depends  on  the  amount  of  pigment  present. 
The  reaction  is  characteristic  and  very  sensitive  and  is  not  given 
by  other  normal  or  abnormal  urinary  pigments.  W.  G. 

Estimation  of  Bilirubin  in  Human  Serum.  The  Ehrlich- 
Proscher  Reaction.  J.  S.  Thannhauser  and  E.  Andersen 
(Deut.  Arch.  Min.  Med.,  1921,  137,  179 — 186;  from  Chem.  Zentr., 
1922,  ii,  425). — The  colorimetric  method  of  Hi  j  mans  van  den  Bergh, 
in  which,  after  precipitation  of  protein  from  serum  by  means  of 
ethyl  alcohol,  bilirubin  is  directly  combined  with  diazobenzene- 
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sulphonic  acid,  is  considered  to  be  inexact  owing  to  precipitation 
of  a  portion  of  the  bilirubin  by  ethyl  alcohol  and  also  owing  to  the 
coloration  obtained  differing  from  that  of  the  test  solution.  The 
latter  difficulty  can  be  avoided  by  the  presence  of  excess  of  mineral 
acid.  Directions  are  given  for  the  estimation  of  bilirubin  in 
different  sera.  G.  W.  R. 

Estimation  of  Trypsin.  A  Modification  of  Gross’s 
Method.  Sotaro  Kai  (J.  Biol.  Chem.,  1922,  52,  133 — 136). — 
The  relative  strengths  of  trypsin  are  estimated  by  measuring  the 
time  taken  by  equal  amounts  of  each  to  digest  25  c.c.  of  a  casein 
solution,  the  time  of  digestion  being  inversely  proportional  to  the 
concentration  of  trypsin.  The  end-point  of  digestion  is  determined 
by  adding  a  sodium  hydroxide-acetic  acid  solution  to  test  portions 
withdrawn  from  time  to  time,  no  precipitate  being  produced  when 
digestion  is  complete.  By  arbitrarily  choosing  one  preparation  as 
standard,  the  concentrations  of  others  may  be  expressed  in  terms 
of  this.  E.  S. 

Acidosis.  XVIII.  Estimation  of  the  Hydrogen  Carbonate 
Concentration  of  the  Blood  and  Plasma.  Donald  D.  Van  Slyke 
(J.  Biol.  Chem.,  1922,  52,  495 — 499). — Two  methods  are  described. 
In  the  first,  total  carbon  dioxide  is  estimated  by  Van  Slyke  and 
Stadie’s  method  (this  vol.,  ii,  78)  and  Pn  either  electrometrically  or 
colorimetrically  by  Cullen’s  method  (following  abstract).  The  hydro¬ 
gen  carbonate  concentration  is  then  calculated  from  the  equation 
[RHCO3]=[CO2]/(1  +  10pa'i"ph),  which  is  derived  from  [H*]= 
K' .  [H2C03]/[I?HC03],  PKr  being  the  negative  logarithm  of  K'. 
The  second  is  a  titration  method.  One  c.c.  of  plasma  is  treated 
with  5  c.c.  of  0*01iV-hydrochloric  acid  and  shaken  in  a  100  c.c. 
round  flask  to  remove  carbon  dioxide.  It  is  then  brought  back 
to  the  original  alkalinity  by  the  addition  of  O-OliV-sodium  hydroxide, 
phenol-red  being  used  as  indicator  and  1  c.c.  of  the  original  plasma 
as  standard.  Sodium  chloride  solution  (0-9%)  is  used  for  the 
preparation  of  the  standard  acid  and  alkali,  and  also  for  the  dilution, 
where  necessary,  of  the  plasma.  Special  precautions  must  be  ob¬ 
served  to  prevent  loss  of  carbon  dioxide  from  the  standard.  E.  S. 

Acidosis.  XIX.  Colorimetric  Estimation  of  the 
Hydrogen-ion  Concentration  of  Blood  Plasma.  Glenn  E. 
Cullen  (J.  Biol.  Chem.,  1922,  52,  501 — 515). — The  hydrogen-ion 
concentration  of  diluted  plasma  or  serum  is  estimated  colorimetric¬ 
ally  at  20°  by  comparison  with  Sorensen’s  phosphate  standards, 
using  phenol-red  as  indicator,  and  is  then  converted  into  that 
for  undiluted  plasma  at  38°  by  use  of  an  empirical  factor.  The 
latter  has  been  determined  by  direct  comparison  of  colorimetric 
with  electrometric  estimations,  and  has  been  found  to  be  constant 
for  plasma  of  the  same  species.  It  is  different,  however,  for  plasma 
of  different  species  and  also  for  plasma  and  serum  of  the  same 
species.  The  success  of  the  method  depends  on  the  use  of  a 
technique,  which  is  described  in  the  original,  to  prevent  the  loss 
of  carbon  dioxide  during  both  the  preparation  of  the  plasma  and 
the  estimation.  E.  S. 
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The  Reflexion  of  X-Rays  by  Crystals.  R.  Dardord  ( J . 
Phys.  Radium ,  1922,  [vi],  3,  218 — 220). — When  X-rays  are  reflected 
from  a  cylindrical  crystalline  surface,  such  as  may  be  obtained  by 
bending  a  sheet  of  mica,  the  analogy  between  the  reflexion  of  X-rays 
and  light  becomes  closer ;  the  only  difference  is  that  the  reflexion 
of  the  former  is  selective.  An  image  of  a  rectilinear  source  of 
X-rays  may  be  obtained  from  a  cylindrical  surface  and  received 
on  a  photographic  plate.  The  theory  of  the  formation  of  the 
image  is  discussed  and  this  verified  experimentally.  W.  E.  G. 

Errors  arising  in  the  Measurement  of  Unsymmetrical 
Spectrum  Lines.  T.  R.  Merton  and  D.  N.  Harrison  (Proc. 
Roy.  Soc .,  1922,  [A],  101,  431 — 434). — One  of  the  most  serious 
sources  of  error  in  the  measurement  of  the  spectrum  lines  by 
juxtaposition  of  an  arc  spectrum  is  the  drift  of  the  spectrum  across 
the  plate  due  to  either  mechanical  displacement  or  changes  in 
the  temperature  of  prism  or  grating.  The  methods  frequently 
employed  to  reduce  these  errors  are  not  satisfactory  for  unsym¬ 
metrical  lines.  It  is  shown  that  the  position  of  the  maximum  of 
an  unsymmetrical  line  in  the  case  of  a  uniform  drift  lies  at  the 
intersection  of  the  intensity  distribution  curves  at  the  beginning 
and  the  end  of  the  exposure,  and  hence  in  the  comparison  with 
symmetrical  lines,  errors  amounting  to  a  large  fraction  of  the  dis¬ 
placement  may  easily  occur.  For  this  reason,  the  spectra  of  gases 
at  low  pressures,  in  which  the  lines  are  known  to  be  symmetrical, 
are  to  be  preferred  as  standards  of  wave-length.  W.  E.  G. 

Atomic  Hydrogen  and  the  B aimer  Series  Spectrum. 

R.  W.  Wood  (Phil.  Mag.,  1922,  [vi],  44,  538 — 546). — From  the  inves¬ 
tigation  of  the  hydrogen  spectrum  developed  by  an  electric  discharge 
in  long  vacuum  tubes  containing  hydrogen  (A.,  1921,  ii,  665),  it 
is  concluded  that  the  secondary  spectrum  is  emitted  by  the  hydrogen 
molecules,  the  Balmer  series  by  the  atoms.  The  latter  series  has 
been  extended  to  the  20th  line  by  abolishing  the  secondary  spectrum 
and  the  faint  continuous  background  of  illumination  and  employing 
a  sufficiently  long  exposure.  It  appears  extremely  probable  that 
the  part  played  by  water  vapour  in  enhancing  the  development 
of  the  Balmer  series  consists  in  supplying  a  “poison-”  (oxygen) 
to  the  catalysing  wall  of  the  discharge  tube,  thus  permitting  a 
high  concentration  of  atomic  hydrogen  in  the  tube  under  the  action 
of  a  heavy  discharge.  With  a  feeble  discharge,  the  secondary 
spectrum  predominates,  as  atomic  hydrogen  is  not  formed  sufficiently 
fast  to  overtake  the  catalysing  power  of  the  tube  wall.  The  white¬ 
ness  of  the  discharge  when  the  discharge  tube  is  immersed  in 
liquid  air,  observed  by  Merton,  is  due  to  the  increased  catalysing 
power  of  the  wall  at  low  temperatures.  The  catalysis  theory  is 
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likewise  applicable  to  explain  the  characteristic  spectrum  developed 
when  air  or  nitrogen  is  admitted  to  the  discharge  tube  containing 
hydrogen,  and  the  more  complete  development  of  the  Balmer  series 
in  the  solar  corona  and  probably  in  nebulae.  The  wave-lengths 
of  the  components  of  the  doublet  Hy  were  found  to  be  4340*494 
and  4340-435  I.A.  J.  S.  G.  T. 

The  Emission  Spectrum  of  Monatomic  Iodine  Vapour. 

St.  Landau-Ziemecki  (Phil.  Mag.,  1922,  [vi],  44,  651 — 656). — The 
band  spectrum  of  iodine  vapour  at  low  temperatures  showed  distinct 
maxima  at  X\  422,  404,  395,  387,  380,  373,  368,  363,  340,  325,  323, 
320,  319,  312,  310,  306,  304,  302,  and  299  up-  The  band  spectrum 
became  gradually  fainter  and  the  line  spectrum  developed  as  the 
temperature  was  raised.  At  960 — 1000°,  corresponding  with 
almost  complete  dissociation  of  the  iodine  molecules,  the  band 
spectrum  disappeared  entirely  and  was  replaced  by  the  line  spectrum, 
due  to  atomic  iodine  vapour,  and  consisting  of  wave-lengths  4868, 
4769,  4680,  4324,  4132,  4100,  3384,  3281,  3081,  2879,  2593, 
2583,  and  2566  A.  Of  these,  A  3281  A.  is  certainly  new.  It  is  con¬ 
cluded  that  the  band  spectrum  originates  in  the  molecule,  and  the 
line  spectrum  in  the  atom.  J.  S.  G.  T. 

The  Spectrum  of  Helium  in  the  Extreme  Ultra-violet. 

Theodore  Lyman  ( Nature ,  1922,  110,  278 — 279;  cf.  Fricke  and 
Lyman,  A.,  1921,  ii,  362). — When  an  improved  apparatus  is  used, 
the  line  at  584*4  is  of  very  great  strength,  and  is  accompanied  by 
three  new  lines  at  537*1,  522*3,  and  515*7,  of  which  the  intensities 
decrease  with  the  wave-length  in  a  manner  strongly  suggesting  a 
series  relation.  The  spacing  of  these  lines  on  the  frequency  scale 
is  identical  with  that  of  the  first  four  lines  in  the  singlet  principal 
series.  The  line  at  584  is  therefore  regarded  as  the  first  member 
of  a  principal  series,  oS — ynP.  The  wave-lengths  of  the  new  lines, 
however,  are  not  in  complete  agreement  with  the  accepted  values 
of  the  resonance  and  ionisation  potentials.  A.  A.  E. 

Some  Spectrum  Lines  of  Neutral  Helium  derived  theoretic¬ 
ally.  Ludwik  Silberstein  ( Nature ,  1922,  110,  247 — 248). — * 
Owing  to  the  prohibitive  nature  of  the  general  problem  of  three 
or  more  bodies,  Bohr’s  quantum  theory  can  account  only  for  those 
spectrum  lines  which  form  a  series  of  the  simple  Balmerian  type, 
that  is  (apart  from  X-ray  spectra  of  the  higher  atoms),  only  those 
of  atomic  hydrogen  and  ionised  helium.  An  attempt  is  therefore 
made  to  obtain  a  special  solution  to  the  problem  in  the  case  of 
neutral  helium,  the  spectrum  of  which,  containing  some  105  lines, 
has  not  been  accounted  for  theoretically.  Assumption  that  the 
nucleus  and  the  two  electrons  are  always  collinear  with  each  other, 
the  latter  describing  two  equal  and  oppositely  situated  ellipses 
round  the  former,  is  evidently  erroneous,  since  the  corresponding 
formula  does  not  cover  a  single  observed  line  of  helium.  On  the 
other  hand,  assumption  that  the  mutual  perturbation  of  the  two 
electrons  is  negligible  yields  a  spectrum  formula  which  covers 
about  forty  lines  of  the  spectrum  of  neutral  helium,  and  will 
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probably  be  found  to  cover  fifty  more  lines.  It  therefore  appears 
that  the  electrons  within  the  atom  do  not  repel  each  other  even 
with  a  small  fraction  of  the  force  usually  attributed  to  them. 
Lithium  appears  to  yield  similar,  although  less  striking  results. 
It  is  concluded  that  the  field  of  force  of  a  bound  electron  is  entirely 
engaged  by  the  nucleus,  at  least  in  the  case  of  helium  and  probably 
lithium,  but  possibly  also  in  that  of  the  higher  atoms.  A.  A.  E. 

Spectrum  Lines  of  Neutral  Helium.  W.  M.  Hicks  ( Nature , 
1922,  110,  309). — -The  constitution  of  the  secondary  spectrum  of 
hydrogen  may  be  examined  by  a  method  similar  to  that  used  by 
Silberstein  (preceding  abstract)  for  helium.  Practically  the  whole 
of  this  spectrum  depends  on  the  sequence  of  the  Balmer  series. 
If  f(m)  denote  the  with  sequent,  the  wave-length  of  any  line  is  of 
the  form  2 knJ(m),  where  the  km  are  positive  or  negative  integers. 
The  spectrum  is  a  kind  of  linkage  spectrum  in  which  the  usual 
links  are  replaced  by  the  separations  between  the  successive  lines 
of  the  primary,  namely,  5331-57,  2467*75,  etc.  In  Silberstein’s 
theory,  as  in  all  orbital  theories,  the  two  electrons  are  considered 
to  be  moving  independently,  and  each  to  pass  between  two  of  its 
corresponding  paths;  if,  however,  the  combined  change  of  energy 
is  radiated,  these  two  events  must  be  simultaneous.  A.  A.  E. 

Ionisation  in  the  Solar  Atmosphere.  Henry  Norris 
Russell  ( Astrophys .  */.,  1922,  55,  354 — 359). — Barium  is  much 
more  highly  ionised  in  the  sun  than  sodium,  although  their  ionisation 
potentials  are  the  same.  The  absorption  of  photospheric  radiation 
by  atoms  in  the  solar  atmosphere  tends  to  increase  the  degree 
of  ionisation,  both  directly,  by  shifting  an  electron  into  a  position 
from  which  its  removal  is  easier,  and  indirectly,  when  enhanced 
lines  are  absorbed,  by  getting  the  ionised  atoms  into  states  in 
which  they  are  probably  less  likely  to  combine  with  electrons. 
The  case  of  lithium,  however,  is  anomalous.  Barium  lines  and 
enhanced  rubidium  lines  in  the  solar  spectrum  are  tabulated.  The 
ionisation  potential  of  manganese  (7-6  volts)  agrees  well  with  the 
value  predicted  from  the  behaviour  of  its  lines  in  the  solar  spectrum. 

A.  A.  E. 

The  Spectrum  of  Glucinum  and  its  Noteworthy  Relation 
to  the  Spectrum  of  Aluminium.  L.  C.  Glaser  (Ann.  Physik , 
1922,  [iv],  68,  73 — 88). — Employing  the  arc  or  spark  between 
electrodes  of  glucinum,  the  author  has  investigated  the  spectrum 
of  the  metal  in  the  visible  and  ultra-violet  regions.  The  line 
spectrum  observed  confirms,  with  certain  limitations,  the  previous 
measurements  of  Rowland  and  Tatrall.  In  the  region  XX  5500 — 
4900  A.,  no  lines,  apart  from  those  constituting  part  of  the  band 
spectrum,  attributable  with  certainty  to  glucinum,  were  observed. 
The  line  spectrum  observed  was  constituted  of  XX  4607  ?,  4600  ?, 
4572,  4486*7?,  4277*8?,  4263*6?,  4216*0,  4079-0,  3994*0,  3936-0, 
3909-3,  3891-0.  A  more  accurate  measurement  of  the  strongest 
line,  A  4572,  gave  the  result  4572*73±0-0098  A.,  in  terms  of  the 
normal  international  iron  spectrum.  Attention  is  directed  to 
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certain  analogous  physical  features  characterising  the  production 
of  the  band  spectra  of  glucinum  and  aluminium.  The  wave¬ 
lengths  of  the  constituent  bands  in  the  spectra  of  both  elements 
are  tabulated,  and  it  is  remarked  that  there  is  considerable  agree¬ 
ment  between  the  respective  first  differences  of  wave-lengths  of 
successive  lines  in  corresponding  bands  in  the  two  spectra. 
Deslandre’s  rule  is  true  only  as  a  first  approximation.  Attention 
is  also  directed  to  the  approximate  constancy  of  certain  numerical 
values  calculated  from  the  wave  numbers  of  the  heads  of  the  bands 
A  A  4708  and  4842  in  the  case  of  the  glucinum  and  aluminium 
spectrum,  respectively.  It  is  concluded  that  the  atomic  structures 
of  glucinum  and  aluminium,  so  far  as  the  emission  of  their  band 
spectra  is  concerned,  are  the  same.  J.  S.  G.  T. 

The  Band  Spectra  of  Cadmium.  Erik  Hulthen  and 
Ernst  Bengtsson  (Compt.  rend.,  1922,  175,  423 — 426). — Two 
systems  of  bands  have  been  measured  at  A =4500  and  A =4300 
and  their  structures  studied.  The  results  show  that  the  bands 
of  the  elements  zinc,  cadmium,  and  mercury  can  be  embodied 
in  the  same*  expressions,  and  the  constants  of  the  series  in  the 
bands  of  cadmium  are  given.  W.  G. 

A  Continuous  Spectrum  from  Mercury  Vapour.  C.  D. 

Child  (Astrophys.  J.,  1922,  55,  329 — 344;  cf.  A.,  1921,  ii,  3). — - 
A  continuous  spectrum  identical  with  the  fluorescence  spectrum 
is  emitted  in  addition  to  the  ordinary  line  spectrum  when  (a)  the 
temperature  of  the  vapour  is  above  120°  and  below  300 — 400°, 
depending  on  the  pressure,  (b)  the  pressure  is  above  1  mm.,  (c)  the 
current  density  is  low,  (d)  very  little  air  or  other  contaminating 
gas  is  present.  Ionisation  of  the  vapour  is  not,  however,  necessary. 
It  is  suggested  that  the  carriers  of  the  spectrum  are  molecules 
consisting  of  two  or  more  atoms,  which  emit  the  fluorescence 
spectrum  as  a  result  of  excitation  by  ultra-violet  radiation  A  2536 
emitted  by  atoms  struck  by  electrons  with  energies  corresponding 
with  at  least  4-9  volts.  The  ionisation  potential  for  mercury 
appears  to  vary  with  the  temperature,  reaching  a  minimum  at 
about  140°.  Above  120°,  mercury  vapour  reacts  with  air  to  form 
a  dark  compound ;  the  reaction  is  associated  with  the  appearance 
of  the  continuous  spectrum.  A  continuous  spectrum  of '  sodium, 
much  fainter  than  the  line  spectrum,  has  also  been  observed. 

A.  A.  E. 

The  Lanthanum  Violet  Bands  and  the  Associated  Lines. 

JuNzd  6kubo  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1922,  11,  95 — 104). — 
The  edges  of  the  bands  in  the  violet  and  green  regions  of  the 
lanthanum  spectrum  consist  of  closed  doublets,  and  the  edges  of 
these  are  determined  accurately  in  order  to  seek  a  relation  between 
the  band  and  line  spectra.  The  best  conditions  for  observing 
the  bands  and  diffused  lines  are  obtained  when  the  temperature 
of  the  arc  is  low,  or  by  using  lanthanum  as  the  negative  electrode 
with  a  moderate  current ;  under  these  conditions,  the  sharp  lines 
are  comparatively  faint.  It  was  found  that  one  pair  of  double 
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lines  exists  nearly  midway  between  the  corresponding  heads  of 
each  series  of  bands,  and  another  between  the  heads  of  successive 
series  so  that  the  bands  are  not  independent  of  each  other.  By 
the  introduction  of  the  quantum  theory,  the  conclusion  is  drawn 
than  the  lanthanum  violet  bands  are  emitted  as  a  consequence 
of  the  molecular  rotation  when  line  emission  takes  place  in  the 
atom,  thus  accounting  for  the  double  structure  of  the  bands. 

W.  E.  G. 

The  Arc  Spectra  of  Gallium  and  Indium.  H.  S.  Uhler 
and  J.  W.  Tanch  (Astrophys.  J.,  1922,  55,  291 — 301). — By  the 
use  of  a  concave  grating  with  590  lines  per  mm.  and  a  radius  of 
curvature  of  640  cm.,  accurate  determinations  were  made  of  the 
wave-lengths  for  air  and  the  vacuum  wave  numbers  of  twenty  - 
three  gallium  lines  and  thirty-four  indium  lines,  A  4511  to  A  2170. 
All  the  gallium  lines  and  twenty-eight  of  the  indium  lines  were 
found  to  belong  to  the  two  subordinate  series,  for  each  of  which 
from  five  to  eight  terms  were  identified.  Four  indium  lines,  pre¬ 
viously  supposed  to  be  single,  were  resolved.  An  attempt  to 
obtain  the  absorption  spectrum  of  indmm  vapour  gave  only  the 
two  strongest  lines,  A  4511  and  A  4102.  A.  A.  E. 

Optical  Experiment  Demonstrating  the  Bragg  Method  of 
Crystal  Analysis.  Bilfried  Quarder  (Physikal.  Z .,  1922,  23, 
350 — 352). — An  optical  analogue  to  the  distribution  of  intensities 
in  the  various  orders  of  X-ray  spectra  reflected  from  the  1,  1,  1, 
planes  of  sodium  chloride  or  the  1,  0,  0  planes  of  zinc  sulphide  is 
afforded  by  the  use  of  a  photographic  grating  consisting  of  equally 
spaced,  alternately  thick  and  thin  lines.  By  reducing  the  grating 
aperture,  broadening  of  the  lines  occurs,  a  result  analogous  to  the 
broadening  of  the  lines  in  the  X-ray  spectrum,  occurring  on 
powdering  the  diffracting  crystals,  as  observed  by  Debye  and 
Scherrer  (A.,  1917,  ii,  437).  J.  S.  G.  T. 

Spectra  of  X-Rays  and  the  Theory  of  Atomic  Structure. 

IV  and  V.  D.  Coster  (Phil.  Mag .,  1922,  [vi],  44,  546 — 573). — In 
continuation  of  previous  work  (A.,  1922,  ii,  491),  the  author  has 
investigated  the  Z-series  of  the  characteristic  X-ray  spectra  of 
the  rare  elements  from  lanthanum  (atomic  number  57)  to  lutecium 
(atomic  number  71).  In  general,  the  lines  for  these  elements  are 
much  sharper  than  those  for  elements  of  lower  atomic  number, 
and  most  of  the  stronger  lines  are  accompanied  by  fairly  intense 
satellites.  Measurements  have  been  made  of  a  great  number  of 
lines  which  may  be  arranged  in  a  simple  diagram  and  are  con¬ 
veniently  referred  to  as  diagram  lines,  a  number  of  non- diagram 
lines,  and  some  absorption  discontinuities.  The  measured  fre¬ 
quencies  of  the  diagram  lines  are  in  agreement  with  results  to  be 
anticipated  from  Bohr’s  theory  of  the  successive  development  of 
the  shells  of  electrons  in  the  various  atoms.  Most  of  the  non¬ 
diagram  lines  lie  on  the  short  wave-length  side  of  an  intense  diagram 
line,  and  the  difference  of  frequency  between  the  two  lines  is 
approximately  proportional  to  the  atomic  number  of  the  element. 
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A  theoretical  discussion  is  given  of  the  origin  of  the  non- diagram 
lines  and  of  the  fine  structure  of  the  absorption  discontinuities. 
In  criticism  of  the  views  of  Wentzel  (this  vol.,  ii,  249)  in  this  con¬ 
nexion,  experimental  results  have  been  obtained  showing  that  the 
assumption  of  the  successive  ionisation  of  the  inner  shells  of  the 
atom  is  untenable,  and  that  part  of  the  non- diagram  lines  are 
emitted  by  atoms  which  have  lost  more  than  one  electron  at  the 
same  time  by  the  impact  of  a  single  high-speed  (3-particle.  An 
explanation  is  given  of  the  origin  of  some  non- diagram  lines  lying 
on  the  long  wave-length  side  of  diagram  lines,  and  it  is  suggested 
that  these  lines  should  appear  both  in  the  emission  and  in  the 
absorption  spectra.  J.  S.  G.  T. 

Analysis  of  the  Electronic  Structure  of  the  Elements. 

A.  Dauvillier  (J.  Phys.  Radium ,  1922,  [vi],  3,  221 — 251). — The 
author  has  investigated  the  L- series  of  lines  in  the  characteristic 
X-ray  spectra  of  uranium,  gold,  platinum,  iridium,  osmium,  tungsten, 
and  antimony,  and  the  X-lines  in  the  spectra  of  copper  and 
molybdenum  (cf.  A.,  1921,  ii,  669;  this  vol.,  ii,  43,  101,  559).  The 
numbers  of  observed  lines  have  been  at  least  doubled,  and  owing 
to  the  correction  of  certain  errors,  it  is  shown  that  Sommerfeld’s 
theory  is  applicable  to  the  calculation  of  the  frequencies  of  these 
lines.  The  results  have  been  applied  to  determine  the  energy 
levels  of  the  atoms  of  most  of  the  elements  and  afford  a  complete 
qualitative  explanation  of  their  absorption  spectra;  they  have 
likewise  been  correlated  with  the  ionisation  potentials  of  certain 
gases  and  metallic  vapours,  by  the  application  of  the  quantum 
hypothesis.  The  numbers  of  electrons  in  the  various  corpuscular 
layers  of  the  respective  elements  have  been  calculated,  and  it  is 
shown  that  the  number  n  of  such  electrons  is  related  to  the  quantum 
number  r  characterising  the  layer  by  the  equation  n= 2r2.  A  theory 
is  advanced  to  account  for  the  complex  structures  of  the  K  and  L 
series  of  lines  in  the  X-ray  spectra  of  the  light  elements,  and  these 
spectra  are,  by  the  aid  of  the  theory,  correlated  with  the  corre¬ 
sponding  spectra  of  the  elements  in  the  visible  region.  The 
variation  of  atomic  volume  and  chemical  valency  of  the  elements, 
as  shown  by  the  periodic  table,  is  also  at  least  partly  explained  by 
the  theory  developed.  J.  S.  G.  T. 

The  Absorption  Spectrum  of  Potassium  Vapour. 

Snehamoy  Datta  (Proc.  Roy.  Soc .,  1922,  [A],  101,  539 — 547). — 
The  principal  series  lines  in  the  absorption  spectrum  of  potassium 
vapour  have  been  measured  up  to  ??i=42  (compared  with  24 
previously).  Satisfactory  agreement  is  shown  between  the 
measured  frequencies  and  those  calculated  by  the  series  formula 
^(m)— 35008-480 — 109736-1 /(ra+ 1*29667 — 0-06154 /ra)2,  except  for 
m— 3  and  m— 39  to  42.  The  value  for  m=3  is  abnormal,  and  the 
latter  values  receive  a  possible  explanation  along  the  lines  of  Som¬ 
merfeld’s  assumption  of  the  occurrence  of  collisions  between  the 
electrons  emitted  from  the  atom  and  other  electrons  or  atoms.  The 
first  seven  members  of  the  principal  series  have  been  resolved, 
compared  with  five  previously.  New  absorption  lines,  first 
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appearing  at  20  mm.  pressure,  and  apparently  not  corresponding 
with  known  lines  in  the  emission  spectrum,  were  found  at  higher 
pressures.  The  combination  lines  Is — 2 d  and  Is — 3 d  were  found 
to  be  absorbed,  the  first  as  a  pair,  confirming  the  presence  of  a 
satellite  to  the  lines  of  the  diffuse  series.  The  appearance  of  these 
absorption  lines  contradicts  the  selection  principle.  J.  S.  G.  T. 

Absorption  of  Potassium  Vapour  in  the  Associated  Series. 

A.  L.  Narayana  and  D.  Gunnaiya  ( Nature ,  1922,  110,  250). — - 
Traces  of  absorption  occur  at  about  1100°.  In  the  diffuse  series, 
distinct  traces  of  absorption  have  been  detected;  the  bands  5780, 
5340,  5300,  and  5100  apparently  correspond  with  5782,  5340, 
5323,  and  5100  of  (2p — m.d).  A.  A.  E. 

Absorption  of  Light  by  Sodium  and  Potassium  Vapours. 

George  R.  Harrison  (Proc.  Nat .  Acad.  Sci .,  1922,  8,  260 — 263). — 
Vapour  density  alone  determines  the  development  of  the  continuous 
absorption  spectrum  of  sodium  vapour.  No  visible  effect  is  attribut¬ 
able  to  hydrogen  present  in  pressures  up  to  400  mm.  of  mercury. 
Absorption  begins  at  the  last  resolved  line  of  the  principal  series. 
No  definite  break  in  the  continuous  absorption  spectrum  was 
observed,  but  the  absorption  decreases  rapidly  with  decreasing 
wave-length,  the  region  A  2200  A.  being  one  of  the  most  transparent 
regions  studied.  With  unsaturated  sodium  vapour,  the  band 
spectrum  is  much  weaker  than  the  line  and  continuous  spectra. 
It  is  suggested  that  the  bands  are  due  to  loose  molecular  aggregates. 
Fluorescence,  which  was  marked  in  saturated  vapour,  disappeared 
on  superheating  the  vapour.  The  continuous  absorption  spectrum 
of  potassium  vapour  resembled  that  of  sodium.  J.  S.  G.  T. 

The  Absorption  and  Fluorescence  Spectra  of  Benzene. 

Victor  Henri  (J.  Phys.  Radium ,  1922,  [vi],  3,  181 — 211). — The 
ultra-violet  spectrum  of  benzene  has  been  studied  over  pressures 
ranging  from  0*01  to  65  mm.  At  the  low  pressures  the  absorption 
bands  are  resolved  into  a  series  of  narrow  bands,  about  0T5  A. 
apart,  which  fuse  very  readily  on  passing  a  certain  limited  pressure. 
They  are  distributed  in  eight  groups,  of  which  only  five  are  visible 
at  0*01  mm.  More  than  350  bands  have  been  counted. 

The  application  of  Bohr’s  theory  to  the  study  of  these  band 
spectra  permits  of  their  classification  into  four  series,  each  band 
being  given  by  an  equation  of  the  form  1  fk=A—  B-5rna~(pb-\-p2b,)Jr 
<x(m2—q2),  in  which  A ,  B,  a,  6,  h',  and  a  are  constants  and  nt  p ,  m, 
and  q  whole  numbers.  The  intensities  of  the  heads  of  the  bands 
are  greatest  for  j?=0  and  diminish  rapidly  as  p  increases,  which 
is  in  agreement  with  the  theory.  The  coefficients  deduced  from 
the  results  of  the  ultra-violet  absorption  are  available  for  the 
calculation  of  the  infra-red  absorption  spectra  of  benzene.  The 
terms  A  and  B  are  due  to  electronic  movements  and  do  not  enter 
into  the  frequency  of  the  infra-red  absorption  bands,  for  which  a 
simple  formula  is  deduced,  \j\~an-—  bp;  the  agreement  between 
the  calculated  and  experimental  values  is  very  satisfactory.  The 
moment  of  inertia  of  the  benzene  molecule  (/=1*45  X  10-38)  is 
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derived  from  the  value  of  the  constant  a  and  compared  with  that 
calculable  from  the  crystal  models  of  benzene  derivatives  deduced 
by  Bragg. 

The  ultra-violet  spectra  of  liquid  benzene  and  its  solutions 
correspond  closely  with  the  spectra  of  the  vapour,  except  for  a 
slight  shift  towards  longer  wave-lengths.  On  dilution,  the  specific 
effect  of  the  solvent  becomes  more  marked,  the  bands  widen  and 
move  towards  the  red ;  this  effect,  which  is  analogous  to  the  Stark 
effect,  may  be  due  to  the  action  of  an  intense  electric  field  of  the 
solvent  molecules.  The  displacement  does  not  bear  any  relation 
to  the  dielectric  constant  of  the  solvent.  The  fluorescent  spectrum 
of  liquid  benzene  consists  of  six  bands,  which  are  excited  by  mono¬ 
chromatic  light  of  wave-lengths  lying  within  the  benzene  absorption 
bands  D,  E ,  F,  G ,  and  H ;  lines  which  correspond  with  the  A  and  B 
absorption  bands  do  not  excite  any  fluorescence.  The  molecules 
absorbing  the  monochromatic  light  do  not  return  to  their  original 
state  on  the  emission  of  the  fluorescent  light,  and  the  fluorescent 
bands  lie  towards  the  red  with  respect  to  the  absorption  bands. 
When  the  vapour  of  benzene  is  subjected  to  a  high  frequency 
discharge,  a  new  absorption  band  appears  (A. =2750 *5  A.). 

W.  E.  G. 

The  Ultra-violet  Absorption  Spectra  of  Dihydric  Phenols. 

F.  W.  Klingstedt  (Compt.  rend .,  1922, 175, 365 — 367). — The  quanti¬ 
tative  study  of  the  absorption  spectra  of  dihydric  phenols  in  hexane 
solution  has  given  new  results.  Diagrams  of  the  normal  spectra  of 
phenol,  resorcinol,  catechol,  and  quinol  are  given.  These  show  that  ra- 
and  o- derivatives  yield  results  similar  to  those  obtained  with  phenol, 
whilst  the  p-compound  possesses  a  series  of  eight  distinct  bands 
in  place  of  three  exhibited  by  the  other  substances.  This  is  a 
general  result,  as  shown  by  the  spectra  of  other  benzene  derivatives. 
The  spectra  are  considerably  modified  by  the  solvents  used, 
especially  by  alcohol;  the  authors  consider  that,  as  alcohol  has 
been  used  for  much  work  on  absorption  spectra,  the  observations 
should  be  repeated  with  hexane  solutions.  H.  J.  E. 

Phosphorescent  Zinc  Sulphide  containing  Copper.  B. 

Gudden  and  R.  Pom  (Ann.  Pkysik,  1922,  [iv],  68,  154 — 156). — 
Wilde  has  recently  investigated  the  variation  of  the  dielectric  constant 
of  phosphorescent  zinc  sulphide  containing  copper  due  to  illumin¬ 
ation,  a  phenomenon  previously  studied  by  the  authors  and  by 
Molthan.  Briefly,  the  results  indicate  that  the  increase  in  the  value 
of  the  dielectric  constant  due  to  illumination  is  a  maximum  at  about 
140°.  The  effect  is  small  at  high  temperatures.  Temporary  fluctu¬ 
ations  of  the  effect  at  all  temperatures,  and  for  all  exciting  wave¬ 
lengths,  is  correlated  with  the  luminosity  of  the  phosphorescent  sub¬ 
stance.  Regarding  the  phenomenon  as  originating  in  certain  centres 
of  excitation  surrounding  the  relatively  few  copper  atoms  present, 
it  follows  that  the  effect  must  decrease  with  increasing  temperature, 
and  increase  to  a  limiting  value  with  decrease  of  temperature. 
The  occurrence  of  the  experimentally  determined  maximum  at 
140°  is  explained  by  assuming  that  the  mobility  of  the  electrons 
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within  the  excited  centres  diminishes  as  the  temperature  is  reduced, 
an  assumption  which  is  in  accord  with  other  experimental  results* 
The  failure  to  detect  the  effect  in  other  varieties  of  these  phos¬ 
phorescent  substances  is  regarded  as  a  matter  of  accuracy  of 
measurement.  J.  S.  G.  T. 

Fluorescence,  Photochemical  Action,  and  Einstein's  Law. 

Fritz  Weigert  (Z.  Physik,  1922,  10,  349 — 351). — A  theoretical 
paper  in  which  the  author  criticises  Perrin’s  theory  of  fluorescence 
(cf.  A.,  1918,  ii,  418;  1919,  ii,  177).  The  part  played  by  oxygen 
in  the  photochemical  change  of  most  fluorescent  substances  demon¬ 
strates  the  independence  of  the  fluorescence  and  the  sensitivity 
to  light.  For  example,  an  oxygen-free  solution  of  fluorescein  is 
stable  to  light.  The  photochemical  reaction  velocity  decreases 
with  increasing  partial  pressure  of  oxygen,  whereas  the  brightness 
of  the  fluorescence  is  unaffected.  The  experiments  of  Wood  and 
Pringsheim  are  to  be  explained  along  these  lines.  Einstein’s  law 
cannot  be  applied  to  these  photochemical  processes,  since  under 
the  most  favourable  conditions  200  energy  quanta  are  necessary 
for  the  absorption  of  one  molecule  of  oxygen  by  the  fluorescent 
substance.  W.  E.  G. 

Ionisation  of  Potassium  Vapour  by  Light.  R.  C.  William¬ 
son  ( Proc .  Nat .  Acad.  Sci .,  1922,  8,  255 — 260). — By  employing  a 
jet  of  hot  potassium  vapour,  directed  into  a  cool  vacuum  chamber 
and  traversed  by  a  pencil  of  light  derived  from  a  mercury  arc  in 
quartz,  evidence  has  been  obtained  of  the  ionisation  of  potassium 
vapour  by  light.  The  limiting  long  wave-length  (X  2856  A.)  of 
the  exciting  radiation  can  be  calculated  from  the  ionising  potential 
V  by  the  quantum  relation  Ve=hv.  Below  this  limit,  the  ionising 
power  of  the  radiation  increases  continuously  as  the  wave-length 
decreases.  J.  S.  G.  T. 

Rise  of  y-Ray  Activity  of  Radium  Emanation.  F.  P.  Slater 
(Phil.  Mag.,  1922,  [vi],  44,  300 — 304;  cf.  this  vol.,  ii,  13). — Curves 
are  given  showing  the  rise  of  y-ray  activity  from  pure  radium 
emanation  when  enclosed  by  lead  and  aluminium  of  varying  thick¬ 
nesses.  The  fraction  of  the  ionisation  due  to  radium-B  when  in 
radioactive  equilibrium  with  radium- C  has  been  deduced  by  trial 
for  thicknesses  of  lead  up  to  20  mm.  The  data  have  been  utilised 
in  deducing  the  absorption  coefficients  of  the  heterogeneous 
y-radiation  from  radium-H.  W.  E.  G. 

The  Distribution  of  Radioactive  Substances  in  Solutions. 

Hilary  Lachs  and  Mathilde  Wertenstein  (Physikal.  Z.,  1922, 
23,  318 — 322). — In  alkaline  or  neutral  solutions  of  polonium, 
radium -Z),  radium- E,  and  radium,  allowed  to  remain  for  a  period 
of  hours,  the  radioactivity  exhibited  at  various  depths  increases 
as  the  depth  increases.  In  acid  solutions,  the  radioactivity  is 
very  approximately  uniformly  distributed  throughout  the  solution. 
No  conclusive  results  were  obtained  with  solutions  of  radium-A, 
and  -C.  The  effects  are  attributed  to  the  presence  of  minute 
particles,  derived  from  the  air  or  the  vessel,  in  the  solutions,  the 
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radioactive  material  being  adsorbed  by  these  particles.  The 
results  are  applied  to  explain  the  low  values  obtained  by  Paneth 
for  the  diffusion  coefficient  of  polonium  in  neutral  and  alkaline 
solution,  and  of  thorium-1?  in  alkaline  solution.  J.  S.  G.  T. 

The  Disintegration  of  Elements  by  a-Particles.  (Sir)  E. 
Rutherford  and  J.  Chadwick  (Phil.  Mag.,  1922,  [vi],  44,  417 — 
432). — The  nature  of  the  particles  ejected  from  various  elements  by 
bombardment  with  swiftly  moving  a-particles  (cf.  A.,  1921,  ii,  293), 
has  been  investigated  by  determining  the  deflexion  of  the  particles 
in  a  magnetic  field.  The  results  show  that  the  particles  ejected 
from  aluminium,  phosphorus,  and  fluorine  consist  of  positively 
charged  hydrogen  nuclei.  The  same  is  also  probably  true  of  boron 
and  sodium.  The  ranges  of  the  particles  ejected,  in  the  forward 
and  backward  directions,  from  nitrogen,  aluminium,  boron,  fluorine, 
sodium,  and  phosphorus  have  been  more  accurately  determined. 
In  all  cases,  hydrogen  particles  were  ejected  in  all  directions,  and 
the  maximum  range  in  the  backward  direction  was  less  than  in  the 
forward  direction.  The  maximum  ranges,  in  cms.  of  air,  of  the  ejected 
particles,  in  the  forward  and  backward  directions,  respectively,  were 
found  to  be  :  boron,  58  and  38 ;  nitrogen,  40  and  18 ;  fluorine,  65 
and  48 ;  sodium,  58  and  36 ;  aluminium,  90  and  67  ;  and  phosphorus, 
65  and  49.  Only  in  the  case  of  nitrogen  was  the  maximum  range  of 
the  ejected  particles  in  the  backward  direction  much  less  than  that 
of  free  hydrogen  particles.  No  particles  of  range  greater  than 
30  cm.  of  air,  in  the  forward  direction,  were  ejected  from  either 
lithium  or  glueinum,  and  there  was  no  evidence  of  the  ejection 
of  long  range  particles  from  magnesium,  silicon,  or  chlorine.  Of 
the  series  of  elements  from  hydrogen  to  potassium  hitherto 
examined,  the  active  elements  (those  from  which  hydrogen  nuclei 
are  ejected)  are  odd-numbered  in  the  order  of  atomic  number  in 
the  regular  sequence  5,  7,  9,  11,  13,  15.  The  atomic  masses  of 
the  active  elements  are  expressed  by  4 where  n  is  a  whole 
number,  and  a— 3  for  all  except  nitrogen,  for  which  a=2.  With 
the  exception  of  boron,  which  has  two  isotopes,  the  active  elements 
are  pure  elements.  The  results  indicate  that  neither  lithium  nor 
chlorine  has  any  lightly  bound  satellites  in  its  nuclear  structure. 
The  hydrogen  satellite  of  nitrogen  is  relatively  close  to  the  main 
nucleus.  The  nuclei  of  even  light  elements  are  very  complex 
systems,  and  it  is  difficult  to  advance  any  simple  rule  to  account 
for  the  wide  difference  in  structure  of  successive  elements. 

J.  S.  G.  T. 

Temperature  Coefficient  of  Electromotive  Force  of  Gal¬ 
vanic  Cells  and  the  Entropy  of  Reactions.  Roscoe  H.  Gerke 
(J.  Amer.  Ghent.  Soc .,  1922,  44,  1684 — 1704). — The  E.M.F.  of  a 
Humber  of  electrolytic  cells  has  been  determined  at  a  number  of 
temperatures  and  the  following  values  of  the  E.M.F.  of  the  cell 
at  25°  and  the  temperature  coefficient  are  recorded  :  Ag|AgCl| 
HCl(A)[AgCl|Cl2  (1  atm.),  #=1T362  volts,  AE /AT—  —0  000595 
volts /degree ;  Hg|HgCl|HCl(A)|Cl2  (1  atm.),  E—  T0904  volts 
AE/AT  =  -  0  000945  5  Ag|AgCl|KCl(A) [HgCllHg,  E  =  0  0455, 
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Ai7/AT=0*000338 ;  Ag|AgCl|HCl(AO|HgCl|Hg,  E=0*0455,  AE/AT= 
0  000337 ;  Pb(cryst.)|Pb(OAc)2(2Ar)|Pb(Hg),  ^=0*0057,  AEjAT— 
0*000021;  Pb(stick)|Pb(OAc)2jPb(Hg),  E=0*0057,  AEjAT— 
0*000015;  Pb(Hg)  |PbCl2  |HCl(A)+PbCl2 |  AgClIAg,  E=0*4843,  A Ej 
AT— 0*000202  ;  Pb(Hg)|PbCl2|HCl(A)+PbCl2lHgCl|Hg,  E= 0*5299, 
A^/AT=0*000129;  Tl(stick)|Tl(OH)|Tl(Hg),  E= 0*0027,  AEjAT= 
0*000020;  Tl(Hg)  IT1C1  |NaCl(Ar)+HCl(0*001  A)T1C1+ AgOl | Ag,  E=* 
0*7766,  AEjAT—  -0*0000794 ;  Pb(Hg)  |PbI2|Pb(C104)2(0*218Jf )+ 
HC104  PbI2|I2,  jEr=0*8936,  AE/AT— —0*000042 ;  Pb(Hg)|PbI2 
KI(A)  PbI2+AgI|Ag,  ^=0*2078,  AE/AT=  -0*000189;  and  Pb(Hg) 
Pbl2 j KI (0 *  1  A) Agl | Ag,  E= 0*2135,  AE/AT=  -0*000173.  The  free 
energy,  AF298,  the  entropy  change,  A$298,  and  the  change  of  heat 
content,  AH29S,  have  been  calculated  from  the  E.M.F.  measure¬ 
ments  and  the  temperature  coefficients  of  a  number  of  reactions. 
The  following  are  recorded:  Ag+HgCl— AgCH-Hg ;  AF=  — 1050 
Cal.,  A£=7*80  Cal. /degree,  Atf-1275  Cal.;  Pb(cryst.)=Pb(Hg), 
AF— — 263,  A£=0*97,  AH =26;  Pb(stick)=Pb(Hg),  AF^-263, 
A$=0*69,  AH=—51 ;  Pb(solid)=Pb(Hg),  AT— —263,  A£=0*74; 
Atf=-42*4;  Pb (solid) -f- 2 AgCl = PbCl2 + 2 Ag,  AF=-22612,  A 
-8*58,  AH=-2511Q;  Pb  ( solid) +2HgCl==PbCl2+2Hg,  A F=- 
24717,  A£=6*70,  AH= -22126  ;  Tl(cryst.)+AgCl=TlCl+Ag,  A F= 
-17975,  A$=  — 1*08,  AH=  — 18296 ;  Pb(solid)+I2=PbI2,  A F=  — 
41501,  A$=  — 1*20,  AH= — 41859 ;  Pb(solid)+2AgI=PbI2+2Ag, 
AF=— 9852,  A$=— 7*98,  Atf=-12231;  Hg+ jCl2=HgCl,  AS=~ 
21*80;  and  Ag+^Cl2=AgCl,  AS=  — 13*73.  The  third  law  of 
therm odynamics  has  been  submitted  to  a  most  rigorous  test  and 
discrepancies  found  earlier  by  Lewis  and  Latimer  (this  vol.,  ii, 
471)  have  been  reduced  tenfold.  Assuming  the  validity  of  the 
third  law,  the  entropies  of  chlorine  and  iodine  have  been  calculated 
and  the  following  values  recorded  :  ^Cl2,  $298  =  27*1 ;  |I2,  $298— 
13*5.  J.  F.  S. 

Electric  Kataphoresis  of  Metallic  Protein  Compounds 
obtained  by  Treatment  with  Powdered  Metals.  A.  Bene- 
dicenti  and  S.  Rebello- Alves  (Arch,  intern .  pharmacodynamie, 
1922,  26,  297 — 316). — In  shaking  a  solution  of  egg-albumin  or 
of  blood- serum  with  powdered  metals  the  metals  become  attached 
to  the  proteins  and  the  properties  of  the  latter  change.  They 
become  coloured,  their  reactions  are  altered,  they  are  not  coagulated 
by  heat,  and  resist  putrefaction.  The  “  fixation  ”  of  the  metals 
is  independent  of  the  reaction  of  the  protein  solution  and  of  its 
gas  and  salt  content.  The  metals  in  this  combination  lose  their 
ionic  properties  and  are  not  dialysable.  Metals  vary  in  their 
power  to  combine  with  proteins  :  cobalt,  copper,  and  iron  combine 
to  a  greater  extent  than  do  aluminium  and  lead.  Powdered  oxides 
of  the  metals  do  not  combine  with  proteins.  By  passage  of  an 
electric  current  through  an  alkaline  solution  of  the  metallic  protein 
compound,  the  protein  particles  become  negatively  charged  and 
move  towards  the  positive  electrode,  carrying  with  them  the  fixed 
metal.  In  an  acid  solution  the  protein  particles  become  negatively 
charged,  move  to  the  cathode  and  a  part  of  the  metal  is  deposited 
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on  the  electrode.  At  the  chemically  neutral  ( ?  isoelectric)  point 
a  protein  coagulum  forms,  which  gradually  changes  into  a  membrane 
upon  which  the  fixed  metal  deposits.  Boiling  or  heating  a  metallic 
protein  solution  to  50 — 60°  changes  profoundly  its  electrophoretic 
properties.  It  is  suggested  that  the  thermolability  of  sera,  the 
fixation  of  metals  by  certain  organs  and  their  elimination,  etc. 
depend  on  the  formation  of  metastable  protein  compounds  and 
on  changes  in  the  chemical  equilibria  of  these  compounds. 

Chemical  Abstracts. 

Kataphoresis  of  Water  in  Organic  Liquids.  A.  Gyemant 
(Z.  physikal.  Ghent.,  1922,  104,  74 — 88). — The  kataphoresis  of 
drops  of  water  and  aqueous  solutions  of  acids,  bases,  salts,  and  dyes 
in  aniline,  guaiacol,  and  benzonitrile  has  been  measured  by  a 
microscopic  process.  In  the  case  of  guaiacol  (less  in  aniline  and 
still  less  in  benzonitrile),  it  is  found  that  water  and  aqueous 
solutions  of  inorganic  electrolytes  do  not  migrate  at  all  or  at  best 
only  very  slowly,  whilst  solutions  of  salts  which  furnish  organic 
ions  possess  a  considerable  kataphoric  velocity.  The  sense  of 
the  direction  is  exactly  that  which  would  be  expected  from  the 
kataphoresis  of  the  same  organic  liquids  in  the  corresponding 
aqueous  solutions.  In  the  case  of  organic  kations,  the  water  drops 
are  negatively  charged  towards  the  organic  medium  and  with 
organic  anions  positively  charged.  Some  cases  have  been  found 
which  point  to  the  assumption  that  only  a  portion  of  the  total 
potential  (e),  the  so-called  {-potential,  is  determinative  of  the 
kataphoresis.  Thus,  for  example,  it  is  found  that  drops  of  aqueous 
solutions  of  hydrochloric  acid  and  aluminium  chloride  in  benzo¬ 
nitrile  are  positively  charged,  although  when  benzonitrile  emulsifies 
in  the  solutions  it  is  positively  charged;  this  phenomenon  finds 
its  explanation  in  the  {-potential.  The  smaller  velocity  of  migration 
of  drops  of  aqueous  solutions  of  electrolytes  cannot  be  directly 
explained  by  the  assumption  that  in  these  cases  the  {-potential 
in  the  organic  liquid  is  much  smaller.  Probably  it  is  to  be 
explained  by  the  inorganic  ions  being  much  less  solvated  in  organic 
liquids  than  the  organic  ions.  The  Helmholtz  formula  for  the 
velocity  of  kataphoresis  cannot  be  directly  applied  to  a  water 
emulsion  in  organic  liquids.  J.  F.  S. 

Thermo-compression  and  Thermo-addition.  Maurice 
Deleuer  {Bull.  Assoc.  Chim.  Suer.,  1922,  39,  477 — 480). — A 
theoretical  paper  in  which  the  conditions  under  which  the  equations, 
moist  vapour+moist  vapour— superheated  vapour,  and  super¬ 
heated  vapour + superheated  vapour— moist  vapour,  are  true  are 
discussed.  J.  F.  S. 

Determination  of  Specific  Heats  at  Low  Temperatures. 

Franz  Simon  (Ann.  Physik ,  1922,  [iv],  68,  241 — 280). — The 
accuracy  of  determination  of  specific  heats  of  substances  at  low 
temperatures  devised  by  Nemst  and  Schwers  (A.,  1914,  ii,  336), 
has  been  considerably  increased  by  using  a  larger  calorimeter 
designed  so  that  the  amount  of  liquid  hydrogen  employed  is  not 
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unnecessarily  increased.  Determinations  have  been  made  and 
the  values  tabulated  of  the  respective  specific  heats  of  quartz 
glass,  christobalite,  “  Lindemann  ”  glass,  mercury,  ammonium 
chloride,  dextrose,  cuprous  iodide,  glycerol,  and  keton -resin  ( “  Keton- 
harz,”  D.R.-P.  309224),  at  temperatures  ranging  from  15°  Abs. 
to  the  ordinary  temperature.  The  T3-  law,  expressing  the  value 
of  the  molecular  heat  divided  by  the  number  of  atoms  in  the  mole¬ 
cule,  by  the  relation  ^=6*94  x  10~6T3,  where  T  is  the  absolute 
temperature,  is  very  closely  obeyed  by  ammonium  chloride,  for 
temperatures  between  20°  and  32°  Abs.  Anomalous  values  of 
the  specific  heat  of  ammonium  salts  are  due  to  a  transformation 
occurring  within  a  certain  range  of  temperature — from  about 
140°  Abs.  to  243°  Abs.  in  the  case  of  ammonium  chloride.  The 
sudden  drop  in  the  value  of  the  atomic  heat  of  glycerol  when  the 
temperature  is  reduced  just  below  180°  Abs.  is  correlated  with 
the  softening  of  the  substance  at  this  temperature.  In  the  case 
of  cuprous  iodide,  values  of  the  free  energy  calculated  by  means 
of  Nernst’s  theorem  are  in  agreement  with  experimentally  deter¬ 
mined  values.  The  values  of  the  energy  liberated  by  the  com¬ 
bustion  of  dextrose  at  various  temperatures  are  tabulated.  The 
value  of  A ,  the  free  energy  of  the  reaction  in  Nernst’s  relation,  is 
704,500  cals,  at  290°  and  706,700  at  310°  T.  It  is  shown  that 
the  value  of  the  specific  heat  of  complex  bodies  at  different  tem¬ 
peratures  can  be  represented  by  the  Nernst  interpolation  formula 
consisting  of  the  sum  of  the  Debye  and  Einstein  functions.  The 
number  of  the  latter  functions  is  small  compared  with  the  number 
of  the  former.  The  general  characteristics  of  the  variation  with 
temperature  of  the  atomic  heats  of  complex  bodies  is  discussed 
from  the  point  of  view  of  atomic  vibrations,  and  it  is  shown  why, 
in  many  cases,  Berthelot’s  principle  affords  a  close  approximation 
to  the  energy  relations  involved.  J.  S.  G.  T. 

A  ISTew  Physico-chemical  Law,  Hawksworth  Collins 
( Chem .  News ,  1922,  125,  81 — 83,  97 — 98). — From  tables  of  the 
atomic  weight  and  specific  gravity  of  the  elements,  and  the  specific 
gravity  and  heat  of  formation  of  a  number  of  molecules,  the  relative 
volumes  of  the  elements  in  combination  and  the  heat  of  formation 
of  the  elements  when  combining  to  form  molecules  are  deduced. 
The  values  calculated  never  differ  more  than  1  %  from  the  observed 
values.  It  is  also  shown  that  the  heat  of  formation  of  each  element 
is  proportional  to  the  product  of  the  atomic  weight  and  the  change 
of  volume.  By  change  of  volume  is  meant  the  difference  between 
the  volume  of  the  element  in  the  solid  state  at  15°  and  the  volume 
of  the  element  in  combination  with  others  at  15°.  J.  F.  S. 

Heat  of  Crystallisation  of  Quartz.  Rames  Chandra  Ray 
( Proc .  Roy.  Soc.y  1922,  [A],  101,  509 — 516). — The  heat  of  crystallis¬ 
ation  of  quartz  has  been  determined  by  measuring  the  respective 
heats  of  solution  of  silver  sand  and  silica  glass  in  hydrofluoric 
acid.  The  following  values  were  obtained  for  the  specific  heat 
of  aqueous  hydrofluoric  acid  solutions  containing  the  respective 
percentages  by  weight  of  hydrofluoric  acid:  10%,  0'908 ;  20%, 
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0*838;  30%,  0*756;  34*6%,  0*724.  The  mean  values  of  the  heats 
of  solution  in  hydrofluoric  acid  per  gram -molecule  of  silicon 
dioxide  were  found  to  be  :  silica  glass,  37*24  Cal. ;  silver  sand, 
30*29  Cal.  The  heat  of  crystallisation  of  quartz,  represented  by 
the  difference,  is  therefore  6*95  Cal.  per  gram -molecule.  This 
value  agrees  with  that  calculated  from  Tschernobaeff  and  Wolog- 
dine’s  results,  but  is  much  higher  than  those  obtained  by  Mulert 
(2*21)  (A.,  1912,  ii,  626)  and  Wietzel  (2*32),  (A.,  1921,  ii,  504). 
The  discrepancy  is  attributed  to  the  effect  of  prolonged  grinding 
in  reducing  part  of  the  substance  to  the  vitreous  condition.  The 
calculated  value  of  the  heat  of  crystallisation  at  900°  is  6*50  Cal. 
per  gram -molecule.  At  1300 — 1400°,  the  value  is  not  much  different 
from  that  at  ordinary  temperature.  J.  S.  G.  T. 

Separation  of  Liquid  Mixtures  by  Centrifuging.  Robert 
S.  Mulliken  (J.  Amer.  Chem.  Soc .,  1922,  44,  1729 — 1730). — In 
an  earlier  paper  (this  vol.,  ii,  492)  the  author  showed  thermo¬ 
dynamically  that  the  same  separation  of  isotopes  should  be  obtain¬ 
able  by  centrifuging  a  liquid  as  a  gaseous  mixture,  at  a  given 
speed.  The  same  result  was  stated  to  be  true  for  ideal  solutions 
in  general.  The  latter  statement  is  now  shown  to  be  incorrect. 
The  result  depends  not  only  on  the  ideality  of  the  solutions,  but 
also  on  equality  of  the  vapour  pressures  and  of  the  atomic  or  mole¬ 
cular  volumes  of  the  constituents.  These  conditions  are  fulfilled 
in  few  cases  except  that  of  a  mixture  of  isotopes.  J.  F.  S. 

Viscosity  and  Molecular  Dimensions  of  Sulphur  Dioxide. 

C.  J.  Smith  (Phil.  Mag.,  1922,  [vi],  44,  508 — 511). — By  Rankine’s 
method,  the  author  has  determined  the  viscosity  of  sulphur  dioxide 
to  be  l*253xl0-4  C.G.S.  units  at  18*0°,  and  1*630  X  10“4  at  100*0°. 
The  value  of  Sutherland’s  constant  calculated  therefrom  is  416, 
and  the  corresponding  value  of  the  viscosity  at  0°,  extrapolated 
by  Sutherland’s  formula,  is  1*168  X  10~4  C.G.S.  units.  The  value 
of  the  mean  collision  area,  calculated  from  the  results  by  Chapman’s 
formula,  is  0*94  XlO-15  sq.  cm.  with  a  possible  error  of  2  or  3%. 

J.  S.  G.  T. 

Viscosity  and  Molecular  Dimensions  of  Gaseous  Carbon 
Oxysulphide.  C.  J.  Smith  (Phil.  Mag.,  1922,  [vi],  44,  289 — 
292). — The  viscosities  of  carbon  oxysulphide  have  been  determined 
at  15°  and  100°  by  the  method  described  by  Rankine  and  Smith 
(cf.  A.,  1921,  ii,  694,  696;  this  vol.,  ii,  549).  The  values  obtained 
were  *715=  1*200  X  10~4  C.G.S.  units,  and  ^100=l*554x  10-4  C.G.S. 
units ;  and  by  extrapolation  from  Sutherland’s  formula  rjQ— 1*135  X 
lO^4  C.G.S.  units.  The  mean  area  which  the  molecule  presents 
in  mutual  collision  is  A=l*06x  10-15  cm.2.  W.  E.  G. 

Measurement  of  the  Pressure  of  “Surface  Fluids  M  : 
Oleic  Acid.  A.  Marcelin  (Compt.  rend.,  1922,  175,  346—* 
348). — In  order  to  measure  the  pressure  exerted  by  thin  layers 
of  liquid  resting  on  the  surface  of  a  second  liquid,  the  author  has 
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constructed  a  “  surface  manometer  ”  which  is  sensitive  and 
capable  of  rapid  measurement.  In  the  case  studied,  the  addition 
of  successive  small  quantities  of  oleic  acid  to  the  surface  of  water 
contained  in  a  vessel  results  in  a  corresponding  increase  of  pressure 
until  a  limiting  value  is  reached,  at  which  point  a  portion  of  the 
acid  is  floating  as  a  drop  of  oil  on  the  surface.  This  “  surface 
saturation  pressure  ”  is  comparable  with  the  maximum  tension 
of  saturated  vapour;  it  characterises  the  equilibrium  between 
the  “  surface  fluid  ” — a  two-dimensional  phase — and  the  same 
substance  in  a  three-dimensional  phase.  At  the  equilibrium  point, 
pressure  on  the  surface  liquid  results  in  condensation  into  drops, 
and  conversely.  A  further  series  of  experiments  was  made  in 
which  the  quantity  of  oleic  acid  was  insufficient  to  cover  the  entire 
surface  of  the  water.  By  surface  compression,  the  pressure  whioh 
is  initially  zero  increases  slowly  at  first,  then  more  rapidly  tending 
towards  the  saturation  limit,  and  on  allowing  the  surface  liquid 
to  expand,  its  pressure  decreases  in  the  inverse  sense.  If  curves 
are  drawn  representing  these  pressures  as  functions  of  the  surfaces, 
the  second  curve  falls  below  the  first ;  the  two  meet  asymptotically, 
and  the  whole  is  of  the  same  type  as  the  curves  of  magnetic 
hysteresis.  It  is  also  shown  that  there  is  no  limit  to  the  extension 
of  the  surface  liquid;  this  apparently  corresponds  with  the  limit¬ 
less  expansion  of  a  gas.  H.  J.  E. 

The  Properties  and  Molecular  Structure  of  Thin  Filins. 
III.  Expanded  Films.  N.  K.  Adam  (Proc.  Roy.  Soc.,  1922,  [A\ 
101,  516—531). — In  continuation  of  previous  work,  the  author 
has  investigated  the  effect  of  temperature  on  thin  films  of  fatty 
acids  spread  on  surfaces  of  distilled  water,  a  phosphate  solution,  a 
dilute  solution  of  hydrochloric  acid,  and  of  sodium  hydroxide.  At 
a  certain  temperature,  dependent  both  on  the  nature  of  the  substanoe 
in  the  film  and  on  the  composition  of  the  solution,  the  films  expand 
along  the  surface.  The  phenomena  observed  are  discussed  at 
length  and  the  attempt  is  made  to  correlate  the  behaviour  of  such 
expanded  films  with  that  of  a  gas,  the  barriers  on  the  surface  over 
which  the  film  is  expanded  representing  the  walls  of  the  containing 
vessel  in  the  case  of  the  gas.  The  “  gas  ”  equation  for  the  expanded 
films  is  of  the  Van  der  Waals’s  type,  the  b  term,  however,  represent¬ 
ing  twice  and  not  four  times  the  area  of  the  molecules,  and  the 
v  term  being  replaced  by  the  area  of  the  film.  It  is  shown  that 
expanded  films  are  one  molecule  thick,  and  that  the  molecules 
are  probably  arranged  vertically,  that  is,  they  do  not  lie  flat  on 
the  surface.  It  is  shown  that  the  steady  increase  in  the  expansion 
temperature  with  length  of  chain  constituting  the  compound 
probably  arises  owing  to  the  lateral  attraction  of  chains  lying  side 
by  side.  The  bearing  of  this  result  on  the  crystal  structure  of 
fatty  acids  and  their  esters  is  discussed.  There  appears  to  be  no 
a  priori  reason  for  the  view  that  lateral  adhesion  between  the 
molecules  prevents  the  films  dissolving.  Conclusions  previously 
reached  (this  vol.,  i,  424)  regarding  the  structure  of  cis -  and  trans- 
acids  are  now  considered  to  be  incorrect.  J.  S.  G.  T. 
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Electric  Endosmose.  Alvin  Strickler  and  J.  Howard 
Mathews  (J.  Amer.  Chem .  Soc .,  1922,  44,  1647 — 1662). — The 
rate  and  direction  of  the  endosmotic  flow  of  acetone,  amyl  alcohol, 
nitrobenzene,  pyridine,  benzaldehyde,  w-butyl  alcohol,  furfuralde- 
hyde,  isopropyl  alcohol,  and  o-nitrotoluene  have  been  determined, 
using  a  modified  form  of  Briggs’s  apparatus  (A.,  1917,  ii,  236 ;  1918, 
ii,  214).  The  influence  of  the  addition  of  acids,  bases,  and  salts 
on  the  endosmosis  has  also  been  investigated.  An  adsorption 
orientation  hypothesis  has  been  suggested  to  explain  the  establish¬ 
ment  of  the  original  charge  at  the  surface  of  contact  of  the  membrane 
and  solvent.  This  states  that  the  molecules  of  the  solvent,  on 
adsorption,  are  orientated  on  the  membrane  surface  producing  a 
charge  by  their  polarity.  If  dissociated  molecules  are  present, 
they  affect  the  membrane  charge  by  specific  adsorption  of  the 
ions  produced.  This  does  not  eliminate  adsorption,  but  suggests 
a  more  comprehensive  view  of  the  mechanism  for  the  establishment 
of  the  original  charge.  The  experiments  show  that  the  per¬ 
meability  of  the  membrane  is  an  important  factor  in  determining 
endosmotic  flow,  and  that  it  is  possible  to  use  and  duplicate 
membranes  of  filter-paper  when  using  organic  solvents.  The 
rate  of  endosmosis  is  not  quite  a  linear  function  of  the  voltage 
applied  when  this  is  varied  over  a  wide  range.  Briggs’s  results 
(loc.  cit.)  as  to  temperature  effects  with  water  have  been  confirmed 
with  non-aqueous  solvents.  The  valency  rule  does  not  hold  with 
the  non-aqueous  solvents  investigated,  and  the  order  of  adsorption 
of  ions  and  their  relative  adsorption  varies  with  the  solvent 
employed.  The  concentration  curve  exhibits  a  maximum  with 
non-aqueous  solvents  and  the  flow  at  low  concentrations  is  in  the 
same  direction  as  that  of  the  pure  solvent.  The  addition  of  water 
to  non-aqueous  solutions  changes  the  endosmosis  in  the  direction 
it  would  manifest  in  pure  water,  the  first  additions  showing  the 
greatest  effect.  The  direction  of  endosmosis  is  not  determined 
by  the  dielectric  constant  ratio,  although  this  is  probably  a  measure 
of  the  magnitude  of  flow.  The  Hofmeister  series  is  not  consistent 
when  considering  endosmotic  effects  in  non-aqueous  solvents. 

J.  F.  S. 

Dependence  of  the  Adsorption  by  Charcoal  on  the  Quantity 
of  Charcoal  and  the  Nature  of  the  Adsorption  Isothermal. 

A.  Fodor  and  B.  Schonfeld  (Kolloid  Z .,  1922,  31,  75 — 80). — 
The  adsorption  of  acetic,  lactic,  and  tartaric  acids  by  various 
amounts  of  animal  charcoal  from  solutions  of  various  concentration 
has  been  determined.  It  is  shown  that  with  sufficiently  dilute 
solutions  of  these  substances  and  with  a  sufficient  quantity  of 
adsorbent  the  index  1  \n  of  the  adsorption  equation  approaches 
and  reaches  unity  in  the  same  way  as  was  previously  shown  to 
be  the  case  for  amino -acids,  polypeptides,  and  some  carbohydrates 
(A.,  1921,  ii,  21).  In  sufficiently  dilute  solutions  the  value  of  n 
is  very  sensitive  to  changes  in  the  amount  of  charcoal  employed 
in  the  sense  stated  above.  In  less  dilute  solutions  the  value  of  n 
is  practically  independent  of  the  amount  of  charcoal  used.  The 
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{Cq-~c)—w  curves,  where  w  is  the  amount  of  adsorbent  and  (c0— c) 
the  quantity  adsorbed,  are  parabolic  and  convex  to  the  w  axis  and 
are  steeper  the  greater  the  initial  concentration,  c0,  and  the  smaller 
w  is.  The  c—w  curves  are  also  parabolic  but  concave  to  the  w 
axis,  the  concavity  being  greater  the  larger  c0  and  the  smaller  iv. 
From  this  behaviour  it  is  concluded  that  the  expression  dc/dvj = 
ncjw  is  correct,  and  interprets  the  adsorption  equation 
k,(c^~x)1!n  or  X*  —  &(c0— x).  In  keeping  with  this  interpretation  of 
the  index  n,  the  role  of  this  quantity  in  catalytic  and  fermentation 
processes  is  discussed.  J.  F.  S. 

The  Adsorption  of  Ions.  Jnanendra  Nath  Mukherjee 
(Phil,  Mag.,  1922,  [vi],  44,  321 — 346). — A  critical  resume  of  the 
literature  on  the  adsorption  of  ions  in  which  the  author  applies 
his  theory  of  the  origin  of  the  charge  of  a  colloidal  particle  and 
its  neutralisation  by  electrolytes  (cf.  this  voL,  ii,  198).  The 
characteristic  form  of  tha  adsorption  isotherm,  obtained  when  the 
ions  are  multivalent  or  complex,  is  explained  on  the  basis  of  the 
greater  chemical  activity  of  the  complex  anions  over  that  of  the 
simple  kations.  It  is  assumed  that  the  electrostatic  attraction  of 
the  surface  on  the  kation  is  less  than  the  chemical  affinity  acting 
on  the  anion.  With  increasing  concentration  of  electrolytes,  the 
charge  on  the  surface  will  decrease  until  a  balance  is  reached 
between  the  chemical  adsorption  of  the  anion  and  the  electrical 
adsorption  of  the  kation.  The  second  maximum  is  due  to  a  balance 
between  the  electrical  adsorption  of  the  kation  and  anion.  A  theory 
of  the  action  of  acids  and  alkalis  on  the  surface  is  developed  for 
(1)  an  inert  surface,  and  (2)  a  chemically  active  surface  :  pre¬ 
ferential  adsorption  of  one  ion.  The  maximum  charge  due  to 
acids  gives  a  measure  of  the  hydration  of  the  surface.  The  con¬ 
ception  of  the  chemical  adsorption  of  the  anion  is  applied  to  ionic 
equilibria  on  the  surface  of  colloids  and  to  the  interchange  of 
kations  in  the  soil.  W.  E.  G. 

The  Connexion  between  Hydrolysis  and  Adsorption. 

W.  Moeller  (Z.  Leder -  u.  Gerb.-Chem .,  1922,  1,  160 — 165,  183 — 
188;  cf.  ibid.,  1921,  1,  47;  Collegium,  1920,  109,  152,  209,  267).— 
An  investigation  of  the  swelling  and  hydrolysis  of  gelatin  in  hydro¬ 
chloric,  acetic,  lactic,  and  butyric  acids  yielded  results  similar  to 
those  with  hide  powder.  Hydrolysis  products  with  organic  acids 
are  adsorbed  by  the  intact  gelatin.  With  mineral  acids  hydrolysis, 
and  with  organic  acids  adsorption  predominates. 

Chemical  Abstracts. 

Free  Energy  of  Gaseous  Molecules  with  any  [possible] 
Partition  of  Velocities.  Max  Planck  ( Sitzungsber .  Preuss. 
A  had.  Wiss.  Berlin,  1922,  63 — 70). — A  theoretical  paper  in  which 
the  question  is  raised  and  discussed  as  to  whether  or  no  the  free 
energy  of  a  mixture  of  similar  gaseous  molecules  is  made  up 
additively  of  the  free  energies  of  the  individual  groups  of  velocities, 
when  the  partition  of  velocities  is  anything  possible  and  the  internal 
energy  is  in  accord  with  the  temperature.  It  is  shown  that  the 
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above  question  must  be  answered  in  the  affirmative.  It  is  also 
shown  that  in  the  diffusion  of  two  molecular  systems  similar  in  all 
respects  except  that  of  velocity,  the  reduction  of  the  free  energy 
is  independent  of  the  difference  in  the  velocities.  Further,  in 
connexion  with  the  foregoing,  it  is  shown  how  this  case  explains 
the  so-called  Gibbs  paradox,  despite  the  fact  that  the  velocity 
is  a  continually  changing  quantity.  J.  F.  S. 

Diffusion  and  Intertraction.  C.  G.  Schoneboom  (Proc.  Roy. 
Soc.,  1922,  [A],  101,  531-539).- — The  phenomenon  of  “  pseudo- 
podial  ”  intertraction  was  originally  observed  by  Wright,  when 
blood-serum  was  run  slowly  on  to  an  aqueous  solution  containing 
from  5  to  8%  of  common  salt.  The  upper  fluid  is  carried  down 
into  the  lower,  and  the  lower  rises  into  the  upper.  The  phenomenon 
may  be  observed  with  all  inorganic  and  organic  compounds  soluble 
in  water,  provided  the  difference  in  specific  gravity  of  the  two 
solutions  is  not  too  great  and  the  solutions  do  not  react  chemically. 
Surface  tension  alone  is  concerned  in  the  production  of  the 
phenomenon,  size  of  molecule  and  water  of  hydration  exerting 
no  influence.  Distinction  is  drawn  between  the  processes  of 
“  pseudopodial  ”  intertraction  and  “  simple  ”  intertraction,  a  process 
intermediate  between  the  former  and  the  process  of  diffusion. 

J.  S.  G.  T. 

Preparation  and  Use  of  Collodion  Osmometers.  William 
Brown  (Ann.  Bot .,  1922,  36,  433 — 439). — Details  are  given  for 
the  preparation  and  use  of  collodion  thimbles  for  osmotic  experi¬ 
ments.  They  are  adapted  for  comparative  rather  than  for  absolute 
measurements.  G.  W.  R. 

Ionic  Properties  and  Chemical  Facts.  IV.  Lattice  Energy 
and  the  Work  of  Ionisation  of  Inorganic  Compounds.  H.  G. 

Grimm  (Z.  physikai.  Chem.,  1922, 102,  113 — 140 ;  cf.  this  vol.,  ii,  127, 
483,  635). — A  theoretical  paper  in  which  the  author  has  collected  and 
calculated  the  necessary  data  for  comparing  the  regularities  of  the 
heat  of  formation  of  inorganic  substances,  and  for  showing  the  con¬ 
nexion  between  the  heat  of  formation  with  the  ionic  properties,  charge, 
radius,  and  structure.  The  lattice  energy  and  work  of  ionisation 
have  been  calculated  or  approximated  for  about  one  hundred 
inorganic  substances  from  the  newer  experimental  data  and  where 
this  is  not  available  the  differences  of  the  lattice  energy  have  been 
measured  and  the  variation  thus  determined.  J.  F.  S. 

Ionic  Properties  and  Chemical  Facts.  V.  Connexion 
between  Heat  of  Formation,  Lattice  Energy,  and  the  Ionic 
Properties.  H.  G.  Grimm  (Z.  physikai.  Ghent.,  1922,  102,  141 — 
168;  cf.  preceding  abstract). — The  connexion  between  the  heat 
of  formation,  lattice  energy,  ionic  radius,  ionic  structure,  and  ionic 
charge  has  been  investigated.  It  is  shown  that,  in  opposition  to 
the  heat  of  formation,  the  lattice  energy  of  solid  substances  and 
the  work  of  ionisation  of  gaseous  substances,  so  far  as  these  are 
known,  are  definitely  related  to  the  ionic  properties,  charge, 
structure,  and  radius.  The  lattice  energy  and  work  of  ionisation 
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decrease  with  increasing  radius  both  with  anions  and  kations 
when  the  ions  compared  have  the  same  number  of  exterior  electrons. 
The  characteristic  gradation  of  the  ionic  radii  is  in  general  repro¬ 
duced  in  the  gradation  of  the  lattice  energy.  The  difference 
between  the  lattice  energies  of  compounds  of  two  outwardly  similarly 
constructed  kations  or  anions  with  a  common  anion  or  kation 
with  the  same  exterior  sheath,  decreases  with  increasing  radius  of  the 
common  ion.  Compounds  which  contain  kations  with  eighteen 
exterior  electrons  have  considerably  greater  lattice  energies  than 
compounds  with  the  corresponding  kation  of  the  same  period 
which  have  only  eight  electrons.  The  haloids  of  kations  with 
eighteen  or  twenty  exterior  electrons  show  a  much  smaller  depend¬ 
ence  of  the  lattice  energy  on  the  halogen-ion  radius  than  the  haloids 
of  kations  with  eight  exterior  electrons.  In  all  cases  investigated 
the  series  Uu+  >  Uu+  >  U Na+  is  true,  where  H+  has  0,  Li+  has  2  and 
Na+  has  8  exterior  electrons.  The  empirical  relationship  (f7(six#4)— 
£r(Six,,4))|4>  (f7(Aix/1>—  ?7(aix",))|3  >  I^NaX')-  ^(NaX")  is  shown  to  be 
true,  where  U  represents  the  work  of  ionisation  of  the  substance 
in  the  brackets  and  X'  and  X"  are  halogens.  A  similar  expression 
is  also  true  for  boron  and  lithium  haloids.  These  relationships 
can  be  deduced  when  heteropolar  linkings  are  assumed  for  all  the 
substances  concerned.  The  haloids  of  carbon  and  the  halogen- 
substituted  hydrocarbons  do  not  follow  a  relationship  corresponding 
with  that  followed  by  ions  containing  the  helium  sheath.  This 
indicates,  as  also  do  preliminary  and  approximate  calculations  on 
the  models  of  BH3  and  CH4,  that  the  carbon  compounds  concerned 
do  not  possess  a  polar  linking.  Making  use  of  Born’s  cycle,  many 
of  the  known  regularities  of  the  heat  of  formation  of  solid  substances 
and  of  dissolved  substances  as  well  as  the  exceptions  to  the  regul¬ 
arities  can  be  investigated.  The  gradation  of  the  heat  of  formation 
by  the  variation  of  a  single  ion  of  the  compound  can  be  attributed 
to  the  variation  of  three  thermochemical  quantities  which  depend 
on  the  ionic  properties  in  the  simplest  manner.  The  periodicity 
of  the  heat  of  formation  of  oxides  and  chlorides  can,  in  the  neigh¬ 
bourhood  of  the  maxima  and  minima,  be  explained  by  similar 
analysis.  J.  F.  S. 

Effect  of  Sucrose  on  the  Activities  of  the  Chloride-  and 
Hydrogen-ions.  J.  W.  Corran  and  W.  C.  McC.  Lewis  (J. 
Amer.  Chem .  Soc.,  1922,  44,  1673 — 1684). — The  effect  of  the 
addition  of  sucrose  on  the  activity  of  the  chloride-ion  in  OTA-  and 
0*5A-solutions  of  potassium  chloride  solutions  has  been  investigated 
by  means  of  the  cell  Ag|AgCl|KCl(c1)||KCl(c2)  +  Sucrose|AgCl|Ag. 
It  has  been  found  that  the  increase  in  activity  could  be  accounted 
for  by  simply  taking  account  of  the  decrease  in  the  total  water 
present  in  the  solutions;  that  is,  the  potassium-  and  chloride-ions 
are  soluble  in  the  water  of  hydration  of  the  sucrose.  The  effect 
of  sucrose  on  the  activity  of  the  hydrogen -ion  in  OTA-hydrochloric 
acid  has  also  been  investigated,  making  use  of  the  assumption  of 
Maclnnes  (A.,  1919,  ii,  385)  of  the  independent  activity  of  the 
chloride -ion  in  solutions  of  chlorides  of  the  same  concentration. 
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It  is  shown  by  means  of  a  comparison  between  the  hydrogen-ion 
activities  obtained  in  the  present  experiments,  and  the  values 
obtained  with  a  hydrogen  electrode,  that  the  hydrogen  electrode 
measures  the  hydrogen-ion  activity  and  not  the  geometric  mean  of 
the  activities  of  the  hydrogen-ion  and  the  accompanying  anion. 

J.  F.  S. 

Ionisation  Constant  of  Hypochlorous  Acid  :  Evidence  for 
Amphoteric  Ionisation.  William  A.  Noyes  and  Thomas  A. 
Wilson  ( J .  Amer.  Chem.  Soc.,  1922,  44,  1630 — 1637). — The 
electrical  conductivity  of  dilute  solutions  of  hypochlorous  acid 
and  mixtures  of  nitric  acid  and  hypochlorous  acid  at  25°  was 
measured,  using  a  flowing  electrolyte,  with  the  object  of  testing 
the  view  of  Stieglitz  (A.,  1902,  ii,  66)  that  hypochlorous  acid  is  an 
amphoteric  electrolyte.  The  results  show  that  the  value  Jca  is 
6*70  X 10  10,  the  value  of  k &  for  hypochlorous  acid  is  too  small  to 
be  determined  by  the  change  in  the  conductivity  of  0 ’000 lA7-ni trie 
acid  when  hypochlorous  acid  is  added  to  it.  When  a  current  of 
air  is  passed  through  a  solution  of  hypochlorous  acid,  chlorine 
monoxide  and  not  the  acid  escapes.  This  indicates  the  presence 
of  positive  chlorine -ions  in  such  a  solution  and  confirms  the  ampho¬ 
teric  ionisation  of  the  acid ;  HCIO  —  IE  +  CIO' ;  HC10  =  Cl*+OH'. 
If  the  Lewis -Langmuir  hypothesis  is  accepted,  it  requires  an  inter¬ 
pretation  consistent  witli  these  facts.  J.  F.  S. 

State  of  Aggregation  and  Liquid  Crystals.  O.  Lehmann 
(Z.  physikal.  Chem.,  1922,  102,  91—101). — In  a  recently  published 
work  (c<  Die  Aggregatzustande  ”)  Tammann  has  questioned  the 
existence  of  liquid  crystals  because  they  do  not  fall  into  the  scheme 
of  states  of  aggregation.  The  author,  therefore,  lias  repeated  the 
evidence  on  which  the  existence  of  the  liquid  crystal  state  of 
aggregation  is  based.  J.  F.  S. 

Glass  Suspensions  produced  by  Rubbing  Glass  Walls 
with  Glass  Rods.  Robert  Fricke  ( Kolloid  Z .,  1922,  31,  80 — 
81). — Moderately  concentrated  glass  suspensions  may  be  prepared 
by  rubbing  the  sides  of  a  test-tube  with  a  glass  rod.  These  sus¬ 
pensions  are  alkaline  to  phenolphthalein  and  have  a  normality 
of  the  order  1/1000  which  increases  on  keeping  the  suspension. 
They  generally  settle  completely  in  twenty-four  hours,  but  the 
settling  is  more  rapid  if  electrolytes  are  added.  The  particles  are 
negatively  charged  and  wander  to  the  anode  on  the  application 
of  an  electric  current.  Examined  in  the  ultramicroscope,  the 
particles  are  seen  to  have  diameters  varying  between  20  /x  and  0*5  /x. 

J.  F.  S. 

A  New  Apparatus  :  The  Nephelectrometer.  I.  Newton 
Kugelmass  ( Compt .  rend.,  1922,  175,  343 — 345). — Changes  in 
the  degree  of  aggregation  of  a  colloidal  solution  may  be  observed 
quantitatively  by  measuring  variations  in  the  degree  of  trans¬ 
parency.  This  is  effected  by  allowing  light  of  weak  intensity 
from  a  constant  source  to  fall  on  a  sensitive  thermopile  after 
traversing  a  vessel  containing  the  solution.  The  apparatus  is 
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standardised  by  taking  a  series  of  readings  after  filling  the  vessel 
with  distilled  water.  The  author  has  used  the  apparatus  in  order 
to  observe  the  coagulation  of  fibrinogen  and  the  results  obtained 
are  expressed  numerically.  H.  J.  E. 

Nephelometric  Effect  of  Colloidal  Systems  of  Different 
Size  of  Particles.  H.  Bechhold  and  F.  Hebler  (Kolloid  Z., 
1922,  31,  70 — 74). — The  connexion  between  the  turbidity  and  size 
of  the  suspended  particles  has  been  examined  nephelometrically 
in  the  case  of  suspensions  of  barium  sulphate  in  various  mixtures 
of  ethyl  alcohol  and  glycerol.  The  degree  of  dispersion  of  the 
suspensions  varied  from  2*5  /x  to  4  /x^t.  The  results  show  that  for 
suspensions  containing  the  same  amount  of  barium  sulphate  but 
of  varying  degrees  of  dispersion,  the  turbidity  increases  from  2*5  fx 
downwards.  The  maximum  turbidity  is  reached  with  particles 
of  about  800  /jl/jl  for  white  light,  that  is,  in  the  region  of  the  extreme 
red.  Further  reduction  of  the  size  of  the  particles  caused  the 
turbidity  to  decrease  strongly.  It  is  in  this  region  that  Rayleigh’s 
law  holds.  By  the  term  turbidity  is  to  be  understood  the 
effect,  observed  with  the  nephelometer,  which  is  brought  about  by 
the  diffraction  of  the  light  by  the  disperse  phase.  A  method  is 
described  whereby  the  diameter  of  submicrons  and  amicrons  may 
be  determined  if  a  comparison  turbidity  of  a  substance  with 
particles  of  known  diameter  is  available.  J.  F.  S. 

Turbidity  Standard.  H.  Bechhold  and  F.  Hebler  ( Kolloid 
Z.,  1922,  31,  132 — 137). — The  authors  have  prepared  an  easily 
reproducible  and  fairly  stable  standard  turbidity  and  a  sol  suitable 
for  use  as  a  standard  in  work  on  turbidities  and  suspensions. 
They  characterise  as  standard  turbidity  one  which  contains  1/1000 
mol.  of  barium  sulphate;  this  is  prepared  by  mixing  1/500  mol. 
of  hydroxylamine  sulphate  dissolved  in  glycerol  with  an  equal 
volume  of  1/500  mol.  barium  chloride  also  dissolved  in  glycerol. 
The  precipitate  is  chiefly  made  up  of  particles  2*5  /x  in  diameter. 
The  standard  sol  is  characterised  as  a  turbidity  which  contains 
1  /200  mol.  of  barium  sulphate ;  this  is  prepared  by  mixing  barium 
chloride  and  magnesium  sulphate  dissolved  in  a  mixture  of  glycerol 
(6'5)  and  isobutyl  alcohol  (1*5).  This  is  three  times  as  turbid 
as  the  standard  turbidity  and  can  be  made  of  the  same  turbidity 
by  mixing  with  glycerol  containing  15%  of  isobutyl  alcohol.  The 
standard  sol  consists  of  primary  particles  of  not  more  than  90  pfx 
diameter.  The  standard  sol  is  stable  and  constant  for  at  least 
six  months,  whilst  the  standard  turbidity  is  not  trustworthy  after 
eight  days.  J.  F.  S. 

Theory  of  the  Mechanical  Synthesis  of  Colloids.  F.  Sekera 
(Kolloid  Z.y  1922,  31,  137 — 147). — The  theory  of  the  production 
of  colloids  in  Plauson’s  colloid  mill  is  briefly  as  follows.  The 
mechanical  grinding  process  bursts  the  active  molecular  compounds 
in  the  interior  of  the  solid  substance  and  produces  particles  of 
colloidal  dimensions.  From  the  surface  of  these  particles  the 
residual  valencies  tend  to  cause  an  aggregation  of  the  small 
particles,  so  that  secondary  to  the  dispersion  an  aggregation  process 
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is  taking  place.  To  retard  or  prevent  the  aggregation,  the  residual 
valencies  are  saturated  by  the  addition  of  an  electrolyte  which 
produces  salt  complexes  and  charges  the  particles.  J.  F.  S. 

Dielectric  Constants  of  Colloidal  Solutions.  J.  Errera 
(Kolloid  Z 1922,  31,  59 — 64). — A  method  for  measuring  the 
dielectric  constants  of  colloidal  solutions,  based  on  the  Nemst 
condenser  method  is  described  and  has  been  used  to  measure  the 
dielectric  constant  of  vanadium  pentoxide  sols.  It  is  shown  that 
a  solution  containing  14  per  thousand  has  a  dielectric  constant 
of  400  in  comparison  with  that  of  water  of  81.  This  high  value 
is  not  obtained  with  the  freshly  prepared  sol,  but  appears  only 
after  long  preservation.  Thus  a  freshly  prepared  sol  gave  a 
value  74*7  which  in  seventeen  days  had  risen  to  94*8.  The  value 
given  above  was  for  a  sol  which  had  been  kept  for  five  years.  The 
dielectric  constant  shows  a  characteristic  dilution  curve  and  a 
definite  dependence  oil  the  temperature,  current  density,  and  the 
potential  amplitude.  The  dielectric  constant  obtained  is  doubtless 
connected  with  the  well-known  double  refraction  of  this  sol. 

J.  F.  S. 

An  Experimental  Test  of  Smoluchowski’s  Theory  of  the 
Kinetics  of  the  Process  of  Coagulation.  Jnanendra  Nath 
Mukherjee  and  B.  Constantine  Papaconstantinou  (Phil.  Mag., 
1922,  [vi],  44,  305 — 320). — According  to  the  theory  of  Smoluchowski 
(cf.  A.,  1917,  ii,  297),  the  successive  stages  in  the  coalescence  of 
a  colloidal  solution  are  always  the  same  and  depend  only  on  the 
time,  and  thus  any  property  of  the  sol  that  varies  continuously 
can  be  utilised  to  fix  a  definite  stage  in  the  coalescence.  If  his 
equations  hold,  all  curves  showing  variations  in  the  physical 
properties  of  the  colloidal  solution  should  be  similar.  Previous 
experimental  work  in  which  ultramicroscopical  measurements 
have  been  made  has  yielded  inconclusive  data,  possibly  owing  to 
difficulties  inherent  in  the  methods  of  measurement.  The  authors 
have  tested  the  views  of  Smoluchowski  by  measurements  of  the 
changes  in  colour  of  gold  sols  on  the  addition  of  an  electrolyte 
(cf.  T.,  1920,  117,  1563).  Since  the  absorption  coefficient  in  the 
red  region  varies  continuously  with  the  coagulation,  the  attainment 
of  a  definite  value  of  the  absorption  coefficient  for  a  fixed  wave 
length  (683  /a/a)  is  taken  as  representing  a  definite  stage  in  the 
coalescence.  Experimental  values  of  the  absorption  coefficients 
for  the  addition  of  several  concentrations  of  potassium  chloride, 
potassium  nitrate,  and  barium  chloride  have  been  previously 
given  ( loc .  cit.),  and  it  is  shown  that  the  ratios  of  the  times  required 
to  reach  the  same  absorption  coefficient  are  independent  of  the 
time  or  the  stage  of  coalescence.  The  data  thus  supply  the  best 
evidence  so  far  recorded  in  favour  of  the  theory  of  Smoluchowski ; 
T  in  his  equations  is  a  constant  in  the  case  of  the  gold  sols  within 
the  limits  of  coagulation  studied.  The  percentage  of  successful 
collisions  between  the  colloidal  particles  increases  rapidly  with 
increase  in  concentration  of  electrolyte  and  varies  markedly  with 
changes  in  temperature.  W.  E.  G. 
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Colloidal  Solutions  of  Carbon  in  Water.  P.  C.  L.  Thorne 
(Kolloid  Z .,  1922,  31,  119 — 132). — The  author  briefly  summarises 
the  literature  on  the  formation  of  colloidal  solutions  of  carbon 
and  discusses  the  results  obtained.  An  account  is  given  of  the 
preparation  of  colloidal  solutions  of  carbon  by  the  dispersion  of 
charcoal  anodes  in  the  electrolysis  of  solutions  of  ammonia,  sodium 
hydroxide,  and  dilute  acids ;  similar  experiments  were  carried 
out  with  graphite  electrodes.  A  stable  carbon  sol  may  be  prepared 
by  the  electrolysis  of  a  solution  of  ammonia  for  six  hours  between 
two  carbon  electrodes  with  an  anode  current  density  of  0*6 — 1*2 
amperes/cm.2  and  a  voltage  of  220.  On  filtering,  the  solution 
had  a  concentration  0T45iV  of  ammonia  and  gave  a  residue  of 
0*034  gram  per  100  c.c.  This  residue  was  insoluble  in  water, 
but  redissolved  in  a  dilute  solution  of  ammonia;  the  excess  of 
ammonia  may  be  removed  by  boiling  and  the  sol  is  then  more 
stable  than  one  which  has  been  dialysed  and  still  contains  0*039iV 
ammonia.  The  ammonia-free  sol  is  deep  black  in  layers  greater 
than  1  cm.  thick  and  in  thinner  layers  brown,  and  is  made  up  of 
particles  of  about  the  same  size  as  those  of  metallic  sols.  The 
influence  of  electrolytes  on  the  sol  has  been  investigated  and  the 
number  of  millimols.  necessary  to  coagulate  1000  c.c.  of  the  dialysed 
sol  found  to  be  :  hydrochloric  acid,  60 ;  sodium  hydroxide,  290 ; 
ammonium  hydroxide,  >9000;  sodium  chloride,  450;  barium 
chloride,  0*5;  and  aluminium  chloride,  0*3.  These  quantities  are 
very  similar  to  those  required  to  coagulate  a  platinum  sol.  Similar 
experiments  have  been  carried  out  with  graphite  sols  and  results 
of  the  same  kind  obtained.  The  most  marked  difference  between 
the  carbon  sols  and  the  graphite  sols  is  that  of  colour,  the  former 
being  brown  and  the  latter  black.  An  analysis  of  the  dried  sol 
shows  that  it  is  not  a  pure  carbon  sol  which  has  been  dealt  with, 
but  a  mixture,  the  composition  being  C,  66*61%;  H,  1*99%; 
O,  15*25%,  insoluble  and  incombustible  residue  (probably  silica), 
16*15%.  J.  F.  S. 

Electrical  Properties  of  Silicic  Acid  Sols.  Otto  Losenbeck 
(Roll.  Chern .  Beikejte ,  1922,  16,  27- — 46). — A  number  of  experi¬ 
ments  are  described  on  the  influence  of  silicic  acid  sols  on  the 
electrical  conductivity  of  solutions  of  hydrochloric  acid,  and  on 
the  kataphoresis  of  the  sol  both  pure  and  in  the  presence  of  hydro¬ 
chloric  acid  of  various  concentrations.  It  is  shown  that  the 
electrical  conductivity  of  hydrochloric  acid  solutions  of  concen¬ 
trations  up  to  0*01  N  is  considerably  reduced  by  the  presence  of 
silicic  acid  sol.  This  reduction  does  not  take  place  instantaneously, 
but  the  amount  of  decrease  increases  with  time  according  to  a 
function  of  e,  that  is,  the  decrease  is  at  first  rapid  and  then  con¬ 
tinuously  slower  until  it  becomes  asymptotic  and  a  limiting  value 
is  approached.  From  the  measurements  of  the  migration  velocity 
of  the  silicic  acid  particles  under  a  known  potential  fall,  the  contact 
potential  has  been  calculated  by  means  of  Smoluchowski’s  theory. 
It  is  shown  that  the  particles  of  a  pure  silicic  acid  sol  are  negatively 
charged  and  that  the  charge  is  steadily  reduced  by  the  addition 
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of  hydrochloric  acid  until  the  isoelectric  point  is  reached.  With 
further  addition  of  acid  the  sign  of  the  charge  changes  and  the 
charge  increases  until  the  positive  value  is  greater  than  the  original 
negative  value.  The  silicic  acid  particles  are  shown  not  to  be 
uniform.  The  contact  potential  of  the  particles  determined  in 
different  concentrations  of  the  same  preparation  shows  that  this 
quantity  is  dependent  on  the  concentration  of  the  sol,  in  the  sense 
that  the  isoelectric  point  of  different  sols  lies  at  greater  concen¬ 
trations  of  hydrochloric  acid  the  greater  the  concentration  of  the 
sol.  The  observed  results  are  explained  by  the  assumption  that 
the  silicic  acid  particles  are  saturated  with  hydrochloric  acid, 
like  a  sponge,  and  that  this  is  taken  up  slowly.  The  hydrogen-ions 
are  expelled  from  these  sponges  with  a  definite  tension,  so  that  the 
contact  potential  between  particle  and  solution  may  be  approxim¬ 
ately  represented  by  the  Nernst  formula.  J.  F.  S. 

Colour  of  Photochlorides  and  Colloidal  Silver.  II.  Karl 

Schaum  and  Theodor  Marx  ( Kolloid  Z .,  1922,  31,  64 — 70;  cf. 
A.,  1921,  ii,  506). — In  a  previous  paper  (loc.  cit .)  the  authors 
describe  the  presence  of  faintly  illuminating  red  particles  in  silver 
sols  of  medium  dispersion;  these  particles  do  not  conform  to 
Mie’s  theory.  The  authors  now  show  that  the  red  particles  do 
not  exist  and  the  red  colour  observed  was  due  to  a  contrast  with 
the  many  green  particles  present.  A  method  of  determining  the 
true  colours  of  the  colloidal  particles  in  the  presence  of  other 
particles  is  described.  Previous  attempts  to  reverse  the  order  of 
colours  obtained  in  photographic  intensification  by  reduction  failed, 
but  it  is  now  shown  that  a  complete  reversal  may  be  obtained  as 
follows.  A  blue  silver  sol  is  mixed  with  an  equal  volume  of  10% 
gelatin  solution  and  allowed  to  solidify,  then  a  concentrated  solution 
of  ammonium  hydroxide,  potassium  cyanide,  or  sodium  thiosulphate 
is  poured  on  to  it  and  allowed  to  diffuse.  After  several  days  the 
following  range  of  colours  is  observed,  commencing  at  the  top  of 
the  tube  :  colourless,  yellow,  orange,  red,  reddish -violet,  bluish- 
violet,  and  blue.  The  action  of  electrolytes  in  definite  amounts 
on  silver  sols  is  to  produce  definite  colours.  Thus  in  the  case  of 
magnesium  sulphate  and  silver  sols,  2  c.c.  of  the  sol  when  treated 
with  the  following  quantities  of  A /20 -magnesium  sulphate  gives 
the  colours  indicated  :  0  c.c.,  yellow;  0*10  c.c.,  orange;  0*20  c.c., 
red;  0*25  c.c.,  purple;  0*30  c.c.,  reddish -violet ;  0*50  c.c.,  bluish- 
violet;  and  1*50  c.c.,  blue.  Similar  changes  were  also  obtained 
with  ammonium  chloride,  sodium  chloride,  and  potassium  sulphate. 

J.  F.  S. 

Behaviour  of  Carey  Lea's  Silver  Sol  towards  Electrolytes 
and  Hydrophilic  Colloids.  H.  Freuxdlich  and  E.  Loening 
(Koll.  Chem.  Beihefte ,  1922,  16,  1 — 26). — Carey  Lea’s  silver  sol 
behaves  as  an  entirely  hydrophobic  sol,  and  since  its  particles  are 
negatively  charged  the  valency  of  the  kations  and  the  adsorbability 
are  of  most  importance  in  its  coagulation.  The  dependence  of  the 
coagulation  value  on  the  concentration  of  silver  micellae  is  bound 
up  with  the  valency  of  the  kations.  The  coagulum  has  a  quite 
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different  appearance  when  it  is  produced  by  univalent  kations 
from  that  produced  by  bi-  and  ter- valent  kations.  Hydrophilic 
colloids  such  as  saponin  and  gum  arabic  exert  a  protective  action 
at  all  concentrations.  This  action  increases  strongly  with  the 
concentration  of  the  hydrophilic  colloid  in  the  coagulation  by 
tervalent  kations,  less  strongly  with  bivalent  kations,  and  weakly 
with  univalent  kations.  This  is  explained  by  the  fact  that  with 
the  tervalent  kations  much  smaller  concentrations  are  necessary, 
so  that  the  displacing  action  of  the  protective  colloid  is  made  more 
noticeable.  Other  hydrophilic  colloids  such  as  gelatin  and  casein  - 
ogen  in  smaller  concentrations  coagulate  the  silver  sol,  but  above 
a  definite  concentration  exert  a  protective  action;  this  concen¬ 
tration  increases  with  the  concentration  of  the  silver  micellae  in 
the  sol.  The  coagulation  with  small  concentrations  is,  in  the 
main,  similar  to  the  coagulation  of  acid  geld  sols  by  hydrophilic 
sols  investigated  by  Gann  (A.,  1917,  ii,  21).  In  neither  case  need 
complete  coagulation  occur,  and  an  increase  in  the  sensitiveness 
is  brought  about,  that  is,  the  metallic  sol  which  contains  small 
quantities  of  the  hydrophilic  colloid,  is  more  sensitive  toward 
electrolytes  than  the  pure  sol.  Coagulation  and  increase  in  the 
sensitiveness  by  means  of  hydrophilic  colloids  are  due  to  the  fact 
that  the  sols  of  the  hydrophilic  colloids  contain  ions.  In  the  case 
of  the  negative  metallic  sols,  the  colloid  kations  are  operative 
and  coagulate  in  the  same  manner  as  other  kations.  The  silver 
sol  is  not  discharged  in  solutions  of  colloids  such  as  gelatin  and 
caseinogen  which  are  concentrated  enough  to  exert  a  protective 
action,  but  here  it  is  negatively  charged.  This  is  explained  by 
the  assumption  that  the  amphoteric  ions  of  gelatin  lie  with  their 
positive  ends  toward  the  silver  particles  and  the  negative  ends 
toward  the  interior  of  the  solution.  The  above  explanations  are 
in  keeping  with  the  facts,  that  gelatin  behaves  in  a  protective  but 
non- coagulating  manner  toward  an  alkaline  gold  sol,  because  even 
in  alkaline  solutions  it  contains  too  few  colloidal  kations;  on  the 
other  hand,  clupein  sulphate,  a  protamine  salt,  which  contains  definite 
colloidal  kations,  coagulates  an  alkaline  gold  sol  strongly.  J.  F.  S. 

Influence  of  Temperature  on  the  Coagulation  of  Colloidal 
Gold.  H.  Lachs  and  Stephanie  Goldberg  ( Kolloid  Z .,  1922, 
31,  116—119)  . — The  time  required  for  the  coagulation  of  gold  sols 
prepared  in  various  ways  by  a  constant  amount  of  sodium  chloride 
has  been  determined  at  temperatures  up  to  70°,  and  in  this  way 
the  influence  of  temperature  on  the  rate  of  coagulation  ascertained. 
The  results  show  that  the  influence  of  temperature  corresponds 
with  that  demanded  by  Smoluchowski’s  hypothesis,  namely,  that 
the  coagulation  time  is  inversely  proportional  to  the  absolute 
temperature.  The  sensitiveness,  towrard  temperature  changes,  of 
the  coagulation  of  colloidal  gold  is  very  much  smaller  than  that  of 
chemical  reactions.  J.  F.  S. 

The  Kinetics  of  the  Coagulation  of  Proteins  by  Heat. 

Heinrich  Liters  and  Max  Landauer  (Z.  angew.  Chem .,  1922, 
35,  469 — 471). — The  velocity  of  coagulation  of  the  plant  albumin, 
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leucosin,  was  determined  by  the  direct. weighing  of  the  coagulum 
produced  at  intervals  during  the  reaction.  The  change  of  hydrogen- 
ion  concentration  during  the  reaction  was  very  slight.  It  was 
concluded  that  the  coagulation  occurs  in  two  stages;  a  chemical 
denaturation  process  followed  by  a  colloidal  phenomenon  of 
coagulation,  which  is  a  flocculation  of  the  denatured  protein 
particles.  The  denaturation  of  the  leucosin  particles  was  shown 
to  be  a  chemical  reaction  of  the  first  order.  The  temperature 
coefficient  of  the  denaturation  in  a  medium  of  pn  6  09  and  at  tem¬ 
peratures  between  52*90°  and  57*05°  was  1*47  per  1°.  A.  G.  P. 

Is  the  Gelatin-Gum  Arabic  Coagulation  a  Chemical  or  a 
Colloid-chemical  Process?  F.  W.  Tiebackx  (Kolloid  Z .,  1922, 
31,  102 — 103). — A  discussion  of  the  coagulation  of  gelatin-gum 
arabic  mixtures  by  acids,  alkalis,  and  salts,  from  which  it  is  shown 
that  the  coagulation  is  a  mixed  process  which  can  be  regarded  as 
in  part  of  a  chemical  nature  and  in  part  of  a  colloid-chemical  nature. 

J.  F.  S. 

Influence  of  Substituents  on  Various  Chemical  Reactions, 

Sven  Bodforss  (Z.  physikal.  Chem .,  1922,  102,  40 — 53). — It  has 
been  shown  previously  (A.,  1918,  i,  229)  that  a  number  of  sub¬ 
stituted  aromatic  aldehydes  react  with  bromoacetophenone  in 
the  presence  of  sodium  ethoxide  according  to  the  equation  ; 
Ph*CHO+CO*Ph*CH2Br  — >  CO’Ph*CH*CH*C6H5,  whilst  others  do 

\0/ 

not  react  in  this  way.  The  aldehydes  which  react  all  contain  a 
negative  substituent  and  those  which  do  not  may  be  brought  to 
react  by  substituting  such  a  negative  group  in  them.  It  is  now 
shown  that  the.  acids  produced  from  the  aldehydes  which  react 
are  stronger  than  those  produced  from  the  aldehydes  which  do 
not  react.  The  relationship  between  the  reactivity  of  the  alde¬ 
hydes  and  the  strength  of  the  corresponding  acid  has  been  in¬ 
vestigated.  The  strength  of  a  number  of  substituted  benzoic 
acids  has  been  determined  from  conductivity  measurements  and 
the  dissociation  constant  compared  with  the  values  for  other 
acids  found  in  the  literature.  The  following  newly  determined 
values  of  K  at  25°  are  recorded:  3-nitroanisic  acid,  1*9 xl0~4; 
3-bromoanisic  acid,  7*2  xlO-5;  cumic  acid,  5*2xl0“5;  piperonylic 
acid,  4*5  X  10"5.  A  further  series  of  experiments  has  been  carried 
out  to  ascertain  the  relationship  between  the  maximum  work  of 
a  given  type  of  reaction  and  the  nature  of  the  substituting  group. 
The  reaction  chosen  is  represented  by  the  equation  H+ AgBz (solid)  = 
HBz  (solid) +Ag  and  the  maximal  work  of  this  reaction  has  been 
calculated  from  E.M.F.  measurements  of  cells  of  the  type  Ag 
AgBz,HBz(solid)|HBz(solid)|H2  and  AgIAgBz(solid)||HBz(solid) 
Quinhydrone|Pt.  at  25°  (cf.  Biilmann,  A.,  1921,  ii,  372).  The 
following  values  of  the  E.M.F.  (tt),  the  maximum  work  (A  cal.), 
and  the  dissociation  constant,  respectively,  are  recorded  : 
5-nitrosalicylic  acid,  0*066,  1520,  8*9xl0“3;  salicylic  acid,  0*087, 
2010,  1’OxIO"3;  m-nitrobenzoic  acid,  0*109,  2510,  3*5xl0~4; 
3-nitroanisic  acid,  0*135,  3110,  1*9 XlO”4;  anisic  acid,  0*144,  3320, 
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3*2  XlO-5;  ra-nitrocinnamic  acid,  0*145,  3340,  8*3  XlO-5;  o-chloro- 
benzoie  acid,  0*147,  3390,  1*3  XlO-3;  benzoic  acid,  0*154,  3550, 
6*7  XlO-5;  p-nitrobenzoic  acid,  0*160,  3690,  4*0 XlO-4;  3-bromo- 
anisic  acid,  0*163,  3760,  7*2 XlO-5;  and  piperonylic  acid,  0*165, 
3800,  4*2  X 10-5.  The  above  results  show  that  generally  the 
maximum  work  decreases  with  increasing  dissociation  constant. 
The  cases  where  this  relationship  is  not  strict  are  probably  to  be 
explained  either  by  the  formation  of  hydrates  by  the  silver  salts 
or  by  the  formation  of  acid  silver  salts.  J.  F.  S. 

Equilibrium  in  Heterogeneous  Systems.  Ja.  K.  Syrkin 
(Bull.  Inst.  Polyt.  Ivanovo-Voznesenslc .,  1921,  4,  161 — 165). — 
Investigation  of  the  reaction  CaS04+Na2C03— CaC03+Na2S04 
with  concentrations  ranging  from  0*01  to  0*002  gram-mol.  per 
litre  and  thus  corresponding  with  widely  var}dng  degrees  of  dissoci¬ 
ation  of  the  component  salts,  shows  that  the  reaction  does  not 
conform  to  the  law  of  equilibrium,  the  4 4  constants  ”  of  the  reaction 
exhibiting  wide  divergences.  The  reaction  is  reversible,  the 
reversibility,  that  is,  the  proportion  of  non-reacting  molecules, 
amounting  to  58%  at  the  ordinary  temperature  and  at  low  con¬ 
centrations.  At  7°,  scarcely  any  action  occurs.  The  value  of 
the  reversibility  at  38°  is  similar  to  that  at  18°,  probably  owing 
to  the  solubility  of  calcium  sulphate  being  at  a  maximum  at  38°. 
The  reversibility  is  a  function  of  the  concentration  and  increases 
with  dilution,  the  more  rapidly  at  low  temperatures. 

Thus,  with  reactions  involving  the  formation  of  a  new  phase, 
the  laws  of  equilibrium  are  incomparably  more  complex  than 
with  homogeneous  reactions.  At  present,  the  dependence  of  the 
reversibility  on  the  concentration  is  expressible  only  by  an 
empirical  relation  of  the  form  Z—  l+ac+6c2.  ...  T.  H.  P. 

The  Equilibria  in  Aqueous  Solutions  of  the  Alkali  Metal 
Bisulphites.  Edward  Charles  Cyril  Baly  and  Robert 
Arthur  Bailey  (T.,  1922,  121,  1813 — 1821). 

Equilibria  and  Reaction  Velocities.  W.  F.  Brandsma 
(Chem.  Weekblad ,  1922,  19,  318 — 322). — The  treatment  of  reaction 
velocities  based  on  molecular  collisions  of  substances  in  the  gaseous 
state  or  in  dilute  solution  becomes  difficult  when  the  course  of 
a  reaction  is  not  expressed  by  a  simple  equation,  and  experimental 
results  do  not  agree  with  theory.  The  conditions  leading  to  equi¬ 
librium  may  be  regarded  from  two  points  of  view,  the  first  dealing 
with  the  forces  involved,  that  is,  the  energy  units,  and  the  second 
with  space  factors,  that  is,  with  entropy  units.  The  factors 
deduced  from  the  first  vary  inversely  with  the  absolute  tem¬ 
peratures,  and  so  determine  the  temperature  coefficients ;  the 
entropy  factors  are  independent  of  temperature. 

This  division  is  of  great  importance  in  organic  reactions,  since 
the  theoretical  treatment  can  take  due  account  of  both  energy 
and  space  factors.  S.  I.  L. 

Theory  of  the  Velocity  of  Chemical  Reactions.  J.  N. 

Br6nsted  (Z.  'physikal.  Chem.>  1922,  102,  169 — 207). — A  theoretical 
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paper  in  which  the  laws  of  the  velocity  of  chemical  reactions  are 
considered.  It  is  shown  that  chemical  reactions  between  neutral 
molecules,  or  between  neutral  molecules  and  ions,  are  normal, 
that  is,  they  follow  very  closely  the  law  of  mass  action  and  are 
insensitive  or  only  slightly  sensitive  to  the  addition  of  a  neutral 
salt.  Reactions  between  ions  are  abnormal,  that  is,  the  velocity 
constant  is  to  a  high  degree  dependent  on  the  concentration  of 
the  reacting  ions  and  on  the  concentration  of  an  added  neutral 
salt.  For  thermodynamical  reasons,  the  concentrations  or  osmotic 
partial  pressures  in  the  ordinary  kinetic  reaction  equations  are 
to  be  replaced  by  the  activities,  and  the  equations  are  then  true  when 
the  activities  alone  are  changed.  The  reaction  determinative  of  the 
velocity  in  a  chemical  change  consists  of  the  formation  of  an  unstable 
critical  complex  in  the  sense  put  forward  by  Marcellin  (A.,  1915, 
ii,  328).  The  electrical  charge  of  the  complex  is  the  sum  of  the 
charges  of  the  reacting  molecular  species.  The  regularities  and 
exceptions  mentioned  above  are  to  be  explained  by  the  assumption 
that  the  velocity  is  inversely  proportional  to  the  activity  coefficient 
of  the  critical  complex,  and  that  this  is  influenced  by  changes  in  the 
salt  concentration  in  the  same  way  as  the  ordinary  ions.  The  data 
concerning  the  activity  coefficients  necessary  for  calculating  the 
anomalies  in  the  velocity  are  most  easily  obtained  from  solubility 
determinations  of  sparingly  soluble  salts  in  solvents  containing 
dissimilar  ions.  The  dependence  of  the  activity  coefficient  on  the 
concentration,  obtained  in  this  way,  for  the  ions  of  various  types 
makes  it  possible  to  calculate  the  extent  of  the  neutral  salt  action, 
that  is,  the  kinetic  anomalies  for  the  various  types  of  reactions. 
On  the  basis  of  the  foregoing,  the  following  theoretical  result  is 
obtained.  In  reactions  between  ions  of  the  same  sign  the  salt 
action  is  positive,  that  is,  the  velocity  is  increased  by  an  increasing 
salt  concentration.  In  reactions  where  the  reacting  ions  have 
opposite  signs,  the  salt  action  is  negative,  that  is,  the  reaction  is 
retarded  by  increasing  salt  concentration.  These  theoretical 
results  have  been  applied  to  a  large  number  of  chemical  reactions 
in  solution  and  for  the  greater  number  found  to  be  confirmed,  in 
some  cases  quantitatively.  The  kinetic  and  static  anomalies 
may  be  removed  by  employing  a  concentrated  solution  of  an 
indifferent  salt  as  solvent.  J.  F.  S. 

Velocity  of  Decomposition  of  Crystalline  Substances. 

A.  Sieverts  (Z.  physikaL  Chem .,  1922,  102,  89 — 90). — An  answer 
to  Hinshelwood  and  Bowen  (this  vol.,  ii,  628;  see  also  this  vol., 
ii,  360;  A.,  1920,  ii,  743;  1921,  ii,  443).  J.  F.  S. 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Foundation.  III.  Reaction  between  Man¬ 
ganate  and  Formic  Acid.  Josef  Holluta  ( Z .  physikaL  Chem., 
1922,  102,  32 — 39;  cf.  this  vol.,  ii,  448,  628). — The  velocity  of  the 
reaction  between  sodium  manganate  and  sodium  formate  has  been 
determined  at  temperatures  varying  between  27*4°  and  22*6°,  with 
constant  concentrations  of  manganate  and  hydroxyl-ion  and  also 
with  varying  concentrations  of  all  constituents.  The  results  show 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  701 


that  the  reaction  as  measured  is  of  the  second  order,  and  is  to  be 
represented  by  the  equation  Mn04''+HC02'+2H20=Mn(0H)4-f- 
C03"  +  Oil'.  Intermediate  stages  therefore  do  not  need  to  be 
taken  into  account  in  the  mechanism  of  this  reaction.  J.  F.  S. 

Dependence  of  the  Velocity  of  Alkaline  Hydrolysis  of 
Esters  on  the  Constitution  of  the  Alcohol.  I.  L.  Smith  and 

Hugo  Olsson  (Z.  physikal.  Chern .,  1922, 102,  26 — 31). — The  alkaline 
hydrolysis  of  propyl  acetate  and  isopropyl  acetate  by  0T145A7- 
sodium  hydroxide  has  been  determined  at  20°.  The  reaction 
constants  are  found  to  be  4  23  and  1*263,  respectively,  giving  as 
the  ratio  between  the  propyl  and  isopropyl  esters  the  value  3*4, 
a  value  which  is  very  near  the  value  (3*2)  found  by  Menschutkin 
for  the  ratio  of  the  rates  of  formation  of  the  two  esters. 

J.  F.  S. 

Catalysts  and  Chemical  Equilibrium.  J.  F.  Durand 
(Bull.  Soc .  chim.9  1922,  [iv],  31,  759 — 762). — The  conclusions  drawn 
by  Ciarens  (this  vol.,  ii,  436)  with  regard  to  the  effect  of  catalysts 
on  the  equilibrium  of  a  system  are  criticised.  H.  J.  E. 

Catalytic  Formation  of  Water  Vapour  from  Hydrogen  and 
Oxygen  in  the  Presence  of  Copper  and  Copper  Oxide. 

Robert  N.  Pease  and  Hugh  S.  Taylor  (J.  Amer.  Chem.  Soc., 
1922,  44,  1637 — 1647 ;  cf.  this  vol.,  ii,  148). — The  catalytic  com¬ 
bination  of  hydrogen  and  oxygen  in  the  presence  of  metallic  copper 
(produced  by  the  reduction  of  copper  oxide  in  hydrogen  at  150 — 
200°)  has  been  investigated  over  the  temperature  range  100 — 
200°,  using  gaseous  mixtures  containing  up  to  5%  of  oxygen. 
The  results  show  that  combination  is  practically  complete  at  200°, 
and  is  just  measurable  at  100°.  In  nearly  all  cases,  copper  oxide 
is  formed  simultaneously  with  water.  After  the  oxygen  is  shut 
off  and  pure  hydrogen  alone  passed  over  the  catalyst,  the  oxide  so 
formed  is  reduced  at  a  greater  rate  than  that  of  the  formation  of 
water  while  the  oxygen  is  passing.  Between  130°  and  100°,  the 
rate  of  oxidation  of  the  copper  and  the  rate  of  reduction  of  the  oxide 
so  formed,  as  well  as  the  catalytic  activity,  suffer  a  marked  reduction. 
At  130°,  with  oxygen  equivalent  to  10  milligrams  of  water  passing 
in  five  minutes,  the  rate  of  formation  of  water  passes  through  a 
maximum  to  a  steady  minimum  value.  The  above  results  are 
satisfactorily  explained  by  assuming  that  the  combination  takes  place 
mainly  as  a  result  of  the  alternate  oxidation  and  reduction  of  the 
catalyst,  the  reduction  reaction  being  complicated  by  the  known 
inhibitory  influence  of  free  oxygen  on  that  reaction.  J.  F.  S. 

Catalysis  of  Hydrogen  Peroxide  by  Finely  Divided 
Platinum.  The  Influence  of  Inhibitants.  Edward  Brad¬ 
ford  Maxted  (T.,  1922,  121,  1760 — 1765). 

Bohr  and  Langmuir  Atoms.  (Sir)  Oliver  Lodge  ( Nature , 
1922,  110,  341). — In  view  of  the  difficulty  of  explaining  molecular 
combination  in  terms  of  electrical  attraction  between  revolving  elec¬ 
trons  composing  the  peripheral  parts  of  an  atom  (in  accordance  with 
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the  demands  of  spectroscopic  observations)  rather  than  in  terms  of 
a  static  arrangement  (more  suited  to  the  facts  of  chemical  com¬ 
bination),  it  is  considered  that  the  idea  of  electrical  attraction 
between  the  atoms  as  the  major  chemical  force  should  give  place 
to  that  of  the  interlacement  of  the  magnetic  fields  which  inevitably 
accompany  rapidly  revolving  electric  charges.  A.  A.  E. 

The  Neuburger  Nuclear  Model.  E.  Pablo  Valeras 
( Physikal .  Z.,  1922,  23,  304 — 305).— The  relative  merits  of  the 
Neuburger  (cf.  this  vol.,  ii,  208,  365)  and  Meitner  (cf.  ibid.,  ii,  15) 
models  are  discussed  and  an  objection  is  raised  to  the  latter  model 
since  it  cannot  be  applied  to  the  nuclei  of  boron10,  boron11,  nitrogen, 
or  fluorine.  The  Neuburger  model  is  unsatisfactory,  since  it 
requires  the  existence  of  isohelium  nuclei.  The  author  proposes 
a  new  model  in  which  the  nuclear  formulae  are  given  by  Fk— 7ia+ 
jpH+-\-v$  which  takes  account  of  all  known  atoms.  W.  E.  G. 

The  Neuburger  Nuclear  Model.  Lise  Meitner  ( Physikal . 
Z.,  1922,  23,  305). — A  reply  to  Pablo  Valeras  (preceding  abstract), 
pointing  out  that  the  new  model  is  not  in  agreement  with  radio¬ 
active  phenomena.  W.  E.  G. 

The  Neuburger  Nuclear  Model.  Maximilian  Camillo 
Neuburger  ( Physikal .  Z.,  1922,  23,  305—307). — A  reply  to  F. 
Pablo  Valeras  (cf.  preceding  abstracts).  The  assumption  of  the 
existence  of  the  isohelium  nucleus  is  useful  in  explaining  the 
structure  of  Gl9  which  cannot  be  expressed  by  the  new  model. 
A  schematic  representation  is  given  of  the  structure  and  genesis 
of  some  of  the  lighter  atoms.  W.  E.  G. 

The  Stability  of  Atom  Nuclei,  the  Separation  of  Isotopes, 
and  the  Whole  Number  Rule.  William  D.  Harkins  (J. 
Franklin  Inst.y  1922,  194,  165 — 211;  cf.  A.,  1915,  ii,  543,  544, 
814;  1920,  ii,  479,  541). — The  author  has  pointed  out  that  of  the 
first  twenty- seven  elements  except  hydrogen  the  atomic  weights 
are  very  close  to  whole  numbers  on  the  basis  of  0—16,  and  those 
of  which  the  atomic  weights  are  multiples  of  4  are  much  closer 
to  whole  numbers  than  the  others.  The  simple  explanation  is 
that  all  the  elements  are  intra-atomic  compounds  of  hydrogen 
and  that  whilst  in  molecular  compounds  the  latter  has  the  atomic 
weight  1*0078,  in  these  much  closer  combinations  it  has  the  atomic 
weight  1*000.  Those  atoms  of  which  the  atomic  weights  are 
divisible  by  4  are  regarded  as  being  built  up  of  a -particles  which 
are  known  to  be  the  nuclei  of  helium  atoms.  A  system  of  notation 
denoting  the  electronic  structure  of  the  atoms  has  been  introduced ; 
for  example,  “  Oxygen=16  ”  is  written  p16e16  as  a  compound  of 
16  positive  and  16  negative  electrons.  This  is  further  elaborated 
to  show  the  number  of  a-particles  (a)  present  in  the  nucleus,  and 
negative  electrons  in  the  nucleus  are  differentiated  from  those  in 
the  planetary  system.  The  nuclei  of  elements  of  even  atomic 
number  can  be  represented  as  built  up  in  this  way  of  a-particles 
alone  or  with  “  cementing  ”  negative  electrons,  usually  two  in 
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Humber.  Those  of  odd  number  cannot  be  so  represented  but  need 
the  introduction  usually  of  a  “  proton-electron  55  group,  p3e2. 

From  a  consideration  of  the  composition  of  meteorites,  the 
earth’s  crust,  and  the  radioactive  series,  the  conclusion  is  drawn 
that  the  elements  of  even  atomic  number  are  much  more  stable 
than  those  which  are  odd.  The  atomic  numbers  of  the  five  undis¬ 
covered  elements  are  all  odd.  The  stability  is  attributed  to  the 
great  stability  of  the  a-particle  in  the  nucleus.  The  special 
relativity  theory  is  used  to  explain  the  loss  in  weight  of  the  four 
hydrogen  atoms  (4x1*0078)  which  form  the  helium  atom  (4*000), 
and  the  energy  freed  by  this  loss  is  shown  to  be  6*708  X  1011  cals, 
per  gram -atom  of  helium  formed.  This  theory  is  also  applied  to 
the  calculation  of  weight  losses  in  radioactive  disintegrations,  and 
it  is  shown  that  an  experimental  determination  of  the  loss  of  mass 
of  radiothorium  over  a  period  of  three  years  would  be  a  check  on 
the  validity  of  the  theory.  A.  C. 

Model  of  the  Ionised  Hydrogen  Molecule.  W.  Pauli,  jun. 
(Ann.  Physik ,  1922,  [iv],  68,  177 — 240). — A  mathematical  investi¬ 
gation  of  the  conditions  determining  the  stability  of  a  model 
representing  the  motion  of  an  electron  under  the  influence  of  two 
positively  charged  nuclei,  at  rest  and  in  equilibrium,  a  structure 
illustrating  the  ionised  hydrogen  molecule  H2+  met  with  in  positive 
rays.  The  analysis  is  based  on  an  application  of  the  quantum 
theory,  and  the  extension  of  Bohr’s  correspondence  principle  to 
impacts  between  atoms  or  molecules  and  free  electrons.  Various 
orbits  are  investigated.  Of  quantised  orbits  symmetrical  with 
regard  to  the  medium  plane  bisecting  at  right  angles  the  line  joining 
the  nuclei,  that  of  minimum  energy  is  characterised  by  three 
quantum  numbers,  0,  1,  1,  and  fills  up  in  a  uniform  manner  the 
space  contained  within  an  ellipsoid  of  revolution.  The  possibility 
of  the  existence  of  a  stable  unsymmetrical  quantised  orbit  remains 
for  the  present  open.  Consideration  of  the  value  of  the  ionisation 
potential  of  the  hydrogen  molecule  indicates  that  the  structure  of 
the  ionised  hydrogen  molecule  is  essentially  meta-stable,  and  it  is 
concluded  that  its  real  normal  representation  consists  of  an  electron 
moving  in  a  circular  orbit  in  the  medium  plane  between  the  nuclei, 
and  characterised  by  conditions  of  stability  and  energy  similar  to 
those  of  the  earlier  Bohr  model  of  the  helium  atom.  Preliminary 
remarks  are  made  concerning  the  application  of  the  theory  to  the 
band  emission  spectrum  of  the  ionised  hydrogen  molecule. 

J.  S.  G.  T. 

The  Mathematics  of  the  Dicyclic  Colour  Theory,  and  a 
New  Theory  of  the  Structure  of  the  Nitrogen  Atom.  James 
Moir  (T.,  1922,  121,  1808—1813). 

The  Distribution  of  Electrons  around  the  Nucleus  in  the 
Sodium  and  Ghlorine  Atoms.  W.  Lawrence  Bragg,  R.  W. 
James,  and  C.  H.  Bosanquet  (Phil.  Mag.,  1922,  44,  433 — 449). — 
The  distribution  of  electrons  in  the  atoms  of  sodium  and  chlorine 
has  been  determined  by  measuring,  by  the  method  of  X-ray 
analysis,  the  reflecting  power  per  unit  volume  of  the  units  constitut- 
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ing  a  crystal  of  sodium  chloride.  The  experimental  results  indicate 
that  the  sodium  atom  comprises  seven  electrons  arranged  on  a 
shell  of  radius  0*29  A.  and  three  electrons  on  a  shell  of  radius  0*76  A. 
The  chlorine  atom  comprises  ten  electrons  arranged  on  a  shell  of 
radius  0*25  A.,  five  electrons  on  a  shell  of  radius  0*86  A.,  and  three 
electrons  on  a  shell  of  radius  1*46  A.  Alternatively,  the  results 
are  interpreted  by  continuous  curves  in  which  the  electron  density 
is  plotted  as  ordinate  against  the  corresponding  distance  of  the 
electron  from  the  centre  of  the  atoms  as  abscissa.  Considerable 
agreement  is  found  between  the  experimentally  determined  values 
of  the  distribution  factor  F  and  those  calculated  for  an  atom  of  the 
type  proposed  by  Bohr  and  comprising  two  electrons  describing 
circular  one- quantum  orbits  of  radius  0*05  A.,  four  electrons 
describing  two  quantum  circular  orbits  of  radius  0*34  A.,  and  four 
electrons  describing  two-quantum  elliptical  orbits  of  semi-major 
axis  0*42  A.  The  principal  source  of  error  in  the  conclusions  arises 
owing  to  lack  of  information  as  to  the  part  played  by  “  extinction  ” 
in  affecting  the  intensity  of  X-ray  spectra.  The  results  indicate 
that  there  cannot  be,  either  in  the  sodium  or  chlorine  atom,  an 
outer  shell  of  eight  electrons.  Eight  electrons  revolving  in  circular 
orbits  of  the  same  radius  are  equally  inadmissible.  J.  S.  G.  T. 

The  Molecular  Structure  of  Carbon  Oxysulphide  and 
Carbon  Disulphide.  A.  O.  Rankin e  (Phil.  Mag .,  1922,  [vi], 
44,  292 — 300). — The  mean  collision  areas  of  molecules  of  carbon 
oxysulphide  and  carbon  disulphide  are  calculated  from  certain 
assumptions  based  on  the  Lewis -Langmuir  theory  of  valency 
(cf.  A.,  1921,  ii,  192,  584).  The  electronic  configuration  in  carbon 
oxysulphide  is  the  same  as  that  of  an  arrangement  of  argon  and 
neon  atoms  in  the  sequence  neon-neon-argon,  and  that  of  carbon 
disulphide  corresponds  with  the  sequence  of  inert  atoms  argon- 
neon-argon.  The  radii  of  the  outer  electron  shells  of  atoms  possess¬ 
ing  the  electronic  configurations  of  neon  and  argon  are  0*65  A. 
and  1*03  A.,  respectively,  and  the  radii  of  the  collision  spheres  of 
argon  and  neon  atoms  are  1*15  A.  and  1*44  A.,  respectively.  For 
the  purpose  of  intermoleeular  encounters,  the  molecules  consist 
of  overlapping  spheres  the  centres  of  which  are  separated  by  1*30  A. 
for  neon-neon  and  1*68  A.  for  the  argon-neon  combination,  and 
of  which  the  radii  are  the  collision  radii  of  argon  and  neon  atoms. 
The  mean  collision  area  of  carbon  oxysulphide  should  lie  between 
the  limits  1*00  X  10-15  cm.2  and  109X1CT15  cm.2  and  of  carbon 
disulphide  between  the  limits  1*23  X  10-15  cm.2  and  1*37  x  10"15  cm.2. 
In  the  former  case,  the  agreement  between  the  results  of  this 
examination  and  the  value  obtained  by  Smith  (cf.  this  vol., 
ii,  686)  is  striking.  In  the  latter  case,  comparison  is  not  yet 
possible.  W.  E.  G. 

Valency  Theories  of  Organic  Chemistry.  F.  H enrich 
(Jakrb.  Badioaktiv.  Elehtronih .,  1922,  19,  1 — 38). — An  historical 
account  of  the  theory  of  valency  leading  up  to  a  discussion  of 
the  modern  views  of  Kossel,  Hinsberg,  J.  Stark,  Pauli,  and  Vorlander 
on  the  valency  of  organic  compounds.  W.  E.  G. 
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The  Electron  Theory  of  Valency  as  Applied  to  Organic 
Compounds.  Jhlitjs  Stieglitz  (J.  Amer.  Chem.  Soc,,  1922, 
44,  1833 — 1834). — An  addendum  to  a  previous  communication 
(this  vol.,  ii,  560). 

The  rupture  of  the  union  of  two  carbon  atoms  by  oxidation, 
involving  the  loss  of  two  electrons  by  one  of  the  atoms  or  jointly 
by  both,  takes  place  with  particular  ease  when  two  neighbouring 
carbonyl  groups  are  present  in  the  molecule.  In  this  case,  there 
are  no  exposed  valencies,  but  the  structure  is  undoubtedly  highly 

H+“0”iC!+7C'f”0“+H 
polar.  Thus  oxalic  acid  may  be  formulated,  » 


and  the  high  polarity  of  the  field  surrounding  the  carbon  atoms 
evidently  loosens  the  union  between  the  two  and  exposes  the 
electrons  held  by  them  somewhat  in  the  same  manner,  but  not 
to  the  same  extent,  as  in  the  case  of  actual  ionisation  in  a  similar 
field.  Similar  considerations  are  applied  to  cyanogen  and  to 
dicarbonyl  derivatives  in  general.  H.  W. 


Lecture-room  Demonstration  of  Atomic  Models.  Louis 
V.  King  (Phil.  Mag.,  1922,  [vi],  44,  395 — 400). — Atomic  models 
are  described  in  which  a  number  of  steel  spheres  or  soft  iron  rods 
are  arranged  in  a  strong  alternating  magnetic  field.  A  simple 
form  of  the  model  consists  of  a  coil  of  copper  wire  carrying  alter¬ 
nating  current  over  which  is  placed  a  large  watch  glass.  Steel 
bearing-balls  are  used  as  magnetic  elements.  Since  the  spheres 
repel  each  other  with  a  force  varying  as  the  inverse  fourth  power 
of  the  distance  and  the  attraction  to  the  centre  varies  as  the 
distance,  symmetrical  stable  groupings  of  the  spheres  are  formed. 
When  two  coils  are  employed,  mercury  is  used  as  a  floating  surface 
for  the  steel  balls.  The  system  of  spheres  may  be  set  in  oscillation 
by  external  magnets,  giving  a  good  illustration  of  the  internal 
vibrations  in  the  atom.  The  motion  of  molecules  of  a  gas  or  the 
Brownian  movement  may  be  illustrated  by  employing  short 
cylinders  of  iron  or  steel  wire,  which  undergo  violent  movements 
if  the  field  is  suddenly  applied.  An  experimental  model  illustrating 
the  Rutherford  atom  may  be  constructed  with  two  coils.  Lengths 
of  steel  wire  placed  axially  to  the  coils  are  used  to  make  up  the 
nucleus.  Arrangements  suitable  for  the  demonstration  of  hydrogen 
or  helium  atoms  are  described.  W.  E.  G. 


Technical  Sedimentation  Analysis.  I.  Friedrich-Vincenz 
von  Hahn  and  Dorothea  von  Hahn  ( Kolloid  Z.,  1922,  31,  96 — 
101). — The  authors  describe  an  apparatus,  which  is  a  slight 
modification  of  Ostwald  and  Hahn’s  two-limbed  coagulation 
measurer,  by  means  of  which  a  rapid  and  accurate  knowledge  of 
the  size  of  particles  of  commercial  powders  may  be  obtained.  This 
apparatus  has  been  employed  to  determine  the  relative  size  of  the 
particles  of  a  number  of  commercial  preparations  of  soot  and  lamp¬ 
black.  As  a  control  of  the  results  obtained  with  this  apparatus, 
the  older  methods  of  differentiation  have  also  been  used,  and  it 
is  shown  that  exactly  similar  results  are  obtained  by  all  methods, 
VOL.  CXXH.  ii.  26 
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but  that  the  new  method  is  handier,  more  rapid,  and  more  accurate 
(cf.  this  vol.,  ii,  205).  J.  F.  S. 


Gas  Generator  with  Washing  Apparatus.  Robert  Muller, 
Komandit-Gesellschaft  (D.R.-P.  346325 ;  from  Chem.  Zentr ., 
1922,  ii,  978).- — The  apparatus  consists  of  a  conical  flask  fitted 
with  a  stopper  which  contains  the  essential  features  of  the  device. 
This  consists  of  a  tube,  furnished  with  a  funnel  at  the  upper  end 
and  terminating  in  a  trap  at  the  lower  end,  through  which  the 
liquid  used  in  generating  the  gas  is  introduced.  The  gas  after 
generation  passes  through  a  washing  apparatus  of  annular  cross 
section  fixed  concentrically  with  the  upper  part  of  the  tube. 


G.  W.  R. 
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Solubility  of  Sulphur  in  certain  Organic  Liquids.  R. 

Delaplace  (J.  Pharm,  Chim .,  1922,  [vii],  26,  139 — 140). — The 
solubility  of  sulphur  in  chloroform,  carbon  tetrachloride,  benzene, 
toluene,  and  ether  was  determined  at  various  temperatures  ranging 
from  13°  to  24°.  The  divergence  of  the  results  from  those  obtained 
by  earlier  workers  is  attributed  in  some  cases  to  the  slowness  of 
saturation,  twelve  hours’  continuous  agitation  being  necessary  to 
obtain  saturated  solutions  in  toluene  and  benzene,  for  example. 
From  the  results,  which  are  given  in  tabular  form,  the  following 
figures  for  the  weights  of  sulphur  dissolved  in  100  grams  of  solvent, 
are  abstracted:  in  chloroform  at  15°,  0-874  gram;  in  carbon 
tetrachloride  at  15-5°,  0-645  gram;  in  toluene  at  20°,  1-857  grams  ; 
in  benzene  at  15°,  1-582  grams;  in  anhydrous  ether  at  13°,  0-188 
gram.  G.  F.  M. 

Autoreduction  of  Sulphurous  Acid.  George  Macdonald 
Bennett  (T.,  1922,  121,  1794—1795). 

Some  Properties  of  Selenium  Oxychloride.  II.  Victor 
Lenher  (J.  Amer.  Chem .  Soc.,  1922,  44,  1664 — 1667 ;  cf.  A.,  1921, 
ii,  256).— Selenium  oxychloride  is  extremely  hygroscopic  and  the 
very  greatest  precautions  must  be  taken  in  preparing  the  anhydrous 
material.  The  presence  of  small  quantities  of  water  increases 
the  electrical  conductivity  enormously,  and  its  reactivity  towards 
carbonates  is  largely  dependent  on  the  amount  of  water  present. 
The  best  qualitative  test  for  the  presence  of  water  in  selenium 
oxychloride  makes  use  of  cobalt  carbonate.  When  cobalt  carbonate 
which  has  been  dried  at  200°  for  three  hours  is  sealed  up  with 
anhydrous  selenium  oxychloride,  no  action  of  any  description 
occurs,  but  if  the  merest  trace  of  water  is  present  the  oxychloride 
becomes  blue  and  if  the  tube  is  sealed  a  pressure  of  carbon  dioxide 
is  set  up.  The  dry  carbonates  of  calcium,  strontium,  copper, 
nickel,  cobalt,  and  ferrous  iron  are  unattacked  by  anhydrous 
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selenium  oxychloride,  whilst  the  dry  carbonates  of  barium,  lithium, 
and  magnesium  slowly  evolve  carbon  dioxide  and  that  of  zinc 
much  more  rapidly.  The  fused  carbonates  of  sodium  and  potassium 
react  readily  with  anhydrous  selenium  oxychloride  with  the  develop¬ 
ment  of  a  large  amount  of  heat.  Sulphur  dioxide  is  without  action 
on  boiling  anhydrous  selenium  oxychloride,  but  in  the  presence  of 
water  selenium  is  precipitated.  Dry  hydrogen  sulphide  in  contact 
with  selenium  oxychloride  produces  a  reddish-brown  colour,  after 
which  hydrogen  chloride  is  evolved  and  yellow  selenium  sulphide 
produced.  At  the  same  time,  heat  is  developed  which  dissociates 
the  sulphide  into  sulphur  and  red  selenium.  Liquid  hydrogen 
disulphide  reacts  vigorously  with  selenium  oxychloride  in  the  cold, 
producing  the  same  products  as  hydrogen  sulphide.  Carbon 
monoxide  has  no  action  on  selenium  oxychloride.  Iodic  acid, 
iodine  pentoxide,  and  potassium  iodate  with  selenium  oxychloride 
give  at  first  chlorine  and  then  iodine  chloride.  Periodic  acid  with 
the  oxychloride  evolves  chlorine  and,  when  warmed,  iodine  chloride. 
Potassium  br ornate  with  selenium  oxychloride  in  the  cold  gives 
chlorine  followed  rapidly  by  a  mixture  of  bromine  and  chlorine. 
Selenium  oxychloride  warmed  with  potassium  persulphate  evolves 
chlorine,  but  in  the  presence  of  sulphuric  acid  the  evolution  occurs 
in  the  cold  and  with  effervescence.  Telluric  and  selenic  acids 
evolve  chlorine  when  gently  warmed  with  the  oxychloride.  The 
metals  tungsten,  tantalum,  and  titanium  are  only  slightly  attacked 
by  selenium  oxychloride  after  long  treatment  at  high  tem¬ 
peratures.  Phosphorus  reacts  with  selenium  oxychloride  at  low 
temperatures  to  form  phosphoric  oxide,  selenium  monochloride, 
and  selenium  tetrachloride.  Selenium  oxychloride  dissolves  readily 
in  carbon  tetrachloride,  but  after  a  time  reaction  takes  place  with 
the  formation  of  selenium  tetrachloride  and  carbonyl  chloride. 
Gliadin,  zein,  glutenin,  elastin,  and  albumin  are  readily  attacked 
and  dissolved  by  selenium  oxychloride.  J.  F.  S. 

Selenium  Oxybromide.  Victor  Lenher  ( J .  Amer.  Chem. 
Soc.,  1922,  44,  1668 — 1673). — Selenium  oxybromide  is  best  pre¬ 
pared  by  adding  to  pure  sublimed  selenium  dioxide  the  calculated 
amount  of  fused  selenium  in  a  flask  fitted  with  a  rubber  stopper 
through  which  passes  a  dropping  funnel  and  a  safety  tube  filled 
with  fused  calcium  bromide.  The  flask  is  cooled  to  0°  and  the 
amount  of  bromine  necessary  to  convert  the  metal  into  tetrabromide 
cautiously  added  in  small  quantities.  The  mixture  is  then  warmed 
until  the  whole  of  the  oxide  has  dissolved  to  form  the  oxybromide. 
Selenium  oxybromide  is  a  reddish -yellow  solid,  m.  p.  41-5 — 41-7°, 
b.  p.  217°/740  mm.  with  considerable  decomposition,  d 50  3*38. 
The  product  decomposes  so  readily  on  heating,  that  it  cannot  be 
purified  by  distillation  even  under  reduced  pressure.  It  has  an 
electrical  conductivity  at  40 — 50°  of  6  x  10~5  ohms"1.  Water 
converts  it  slowly  into  selenious  and  hydrochloric  acids.  It 
dissolves  in  carbon  disulphide,  chloroform,  benzene,  toluene,  and 
xylene,  and  the  fused  material  is  miscible  in  all  proportions  with 
these  solvents.  Carbon  tetrachloride  dissolves  it  readily,  but  the 
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fused  material  dissolves  only  to  the  extent  of  6%,  and  on  heating  the 
solution  for  several  days  carbonyl  chloride  is  evolved  and  selenium 
tetrabromide  formed.  Selenium  oxybromide  is  a  very  active 
chemical  reagent.  Sulphur  reacts  readily  with  it  in  the  cold  with 
the  evolution  of  sulphur  dioxide;  selenium  dissolves  in  it  to  form 
the  monobromide.  Yellow  phosphorus  explodes  with  the  solid,, 
whilst  red  phosphorus  takes  fire  with  the  solid  and  burns.  Iodine 
dissolves  in  large  quantities  in  selenium  oxybromide,  whilst 
chlorine  displaces  bromine.  Silicon  and  carbon  are  not  attacked. 
Sodium  reacts  explosively  with  the  oxybromide,  producing  the 
bromide  and  selenium  monobromide,  whilst  potassium  reacts 
even  more  violently.  Mercury,  arsenic,  antimony,  tin,  bismuth, 
iron,  calcium,  copper,  lead,  silver,  molybdenum,  thallium,  gold, 
platinum,  and  zinc  are  all  attacked,  forming  the  metallic  bromide 
and  selenium  monobromide.  Zinc  dust  burns  in  the  oxybromide; 
aluminium  and  magnesium  are  only  slightly  corroded  after  heating 
for  a  week  at  100°  in  the  oxybromide.  Cadmium,  chromium, 
nickel,  cobalt,  tungsten,  and  tantalum  are  not  attacked  when 
heated  for  ten  days  at  100°.  The  oxides  of  mercury,  silver,  calcium, 
and  sodium  react  energetically  with  selenium  oxybromide,  those 
of  arsenic,  tin,  and  tellurium  less  energetically,  and  those  of 
columbium,  tantalum,  vanadium,  thorium,  titanium,  zirconium, 
and  uranium  are  unattacked  after  heating  for  several  days  at 
100°.  With  most  carbonates,  the  anhydrous  oxybromide  reacts 
only  sluggishly  even  on  heating,  but  in  the  presence  of  moisture 
the  reaction  is  vigorous.  The  commoner  sulphides  react  with  the 
oxybromide  with  the  development  of  heat,  forming  metallic  bromides 
and  selenium  monobromide.  Potassium  chlorate  liberates  bromine 
from  the  oxybromide,  but  potassium  perchlorate,  permanganate, 
dichromate,  and  chromium  trioxide  are  without  action  on  it. 
When  dry  air  is  bubbled  through  the  oxybromide  at  60°,  bromine 
is  set  free,  due  to  a  primary  dissociation  into  the  dioxide  and  tetra¬ 
bromide  followed  by  a  secondary  dissociation  of  the  tetrabromide 
into  bromine  and  the  monobromide.  Sulphur  dioxide  and  carbon 
monoxide  are  without  action  on  the  oxybromide,  and  hydrogen 
sulphide  causes  a  slight  decomposition.  J.  F.  S. 

Production  of  Colourless  Glass  in  Tank  Furnaces  with 
Particular  Reference  to  the  Use  of  Selenium.  I.  A.  Cousen 
and  W.  E.  S.  Turner  (J.  Soc.  Glass  Technology ,  1922,  6,  168 — 
181). — Numerous  small  melts  at  1380°  and  1440°  showed  that  not 
more  than  0-09%  of  iron  oxide  in  a  glass  could  be  effectively 
decolorised  by  selenium  or  sodium  selenite.  The  greater  corrosive 
action  of  the  salt-cake  on  the  pot  and  its  action  on  the  selenium 
at  high  temperatures  rendered  more  decoloriser  necessary  for 
batches  containing  this  ingredient  than  for  those  with  soda  ash 
alone.  Experiments  showed  the  distinct  formation  of  sodium 
selenite  from  selenium  when  dropped  on  to  fused  sodium  sulphate. 
In  a  batch  containing  only  soda  ash  and  no  salt-cake,  sodium  selenite 
was  much  more  effective  than  selenium  in  decolorising.  Reheating 
the  glasses  only  changed  the  tint  of  those  which  had  been 
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over-decolorised,  and  then  only  when  heated  between  525°  and 
550°.  A.  C. 

Limits  for  the  Propagation  of  Flame  at  Various  Tem¬ 
peratures  in  Mixtures  of  Ammonia  with  Air  and  Oxygen. 

Albert  Greville  White  (T.,  1922,  121,  1688 — 1695). 

Acetone  in  Commercial  Ammonia.  J.  Bougault  and 
R.  Gros  (J.  Pharm.  Ghim .,  1922,  26,  170 — 171). — In  many  cases 
in  which  ammonia  is  used  as  a  reagent  in  the  presence  of  iodine, 
the  formation  of  small  quantities  of  iodoform  is  observed.  An 
explanation  of  this  fact  was  put  forward  by  Guerin  (A.,  1909, 
i,  126),  but  this  is  set  aside  by  the  authors,  who  show  that  iodoform 
results  from  the  presence  of  acetone.  The  quantity  of  acetone 
was  found  to  vary  from  0-01 — 0*5  gram  per  litre  in  the  different 
samples  examined,  and  it  has  been  found  in  so-called  “  pure 
ammonia  for  analysis ”  in  addition  to  the  commercial  product. 
It  is  pointed  out  that  the  use  of  ammonia  in  testing  for  acetone 
in  physiological  products  is  liable  to  give  misleading  results. 

H.  J.  E. 

Viscous  Properties  and  Molecular  Dimensions  of  Silicane. 

A.  O.  Rankine  and  C.  J.  Smith  ( Proc .  Physical  Soc.9  1922,  34, 181 — 
186). — The  authors  have  determined  experimentally  the  viscosity 
of  gaseous  silicon  hydride  at  15°  and  100°,  and  on  the  assumption 
that  Sutherland’s  law  holds  for  this  gas  over  the  whole  temperature 
range  concerned  the  viscosity  at  0°  has  been  extrapolated.  The 
data  have  been  used  to  calculate  the  mean  collision  area  presented 
by  the  silicon  hydride  molecule  in  the  gaseous  state.  The  experi¬ 
mental  method  employed  was  the  same  as  that  previously  described 
(A.,  1921,  ii,  694).  The  following  numerical  data  are  recorded  : 
viscosity  in  C.G.S.  unitsxlO-4,  0°,  1*078;  15°,  1*134;  100°,  1*436; 
Sutherland’s  constant,  (c),  229 ;  mean  collision  area  of  the  molecule, 
(A),  0*989  XlO"14  cm.2.  Using  these  data,  an  attempt  is  made  to 
determine  the  structure  of  the  silicon  hydride  molecule  in  relation 
to  those  of  other  gaseous  hydrides  the  molecules  of  which  have 
equal  numbers  of  extra-nuclear  electrons.  J.  F.  S. 

Effect  of  Magnesia  on  the  Resistance  of  Glass  to  Corroding 
Agents  and  a  Comparison  of  the  Durability  of  Lime  and 
Magnesia  Glasses.  Violet  Dimbleby,  Constance  M.  M. 
Muirhead,  and  W.  E.  S.  Turner  ( J .  Soc.  Glass  Technology ,  1922, 
6,  101 — 107). — Magnesia  glasses  appear  to  possess  a  slight  advantage 
over  lime  glasses  as  regards  corrosion  by  water;  they  show  no 
advantage  in  the  case  of  hydrochloric  acid,  and  are  decidedly 
inferior  as  regards  their  resistance  towards  alkaline  solutions. 

W.  P.  S. 

Crystal  Structure  of  Potassium.  L.  W.  McKeehan  (Proc. 
Nat.  Acad .  8ci.}  1922,  8,  254 — 255). — Determination  by  the  X-ray 
method  of  the  crystalline  structure  of  potassium  cooled  to  —>150° 
in  a  current  of  air  shows  that  the  atoms  of  the  metal  are  arranged 
in  a  body-centred  cubic  lattice  with  a  =  5*20xl0-8  cm.  The 
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corresponding  value  of  the  density  is  0*92  gram/cm.3  compared 
with  the  commonly  accepted  value  of  0*862  gram/em.3.  The 
difference  is  probably  partly  attributable  to  the  imperfect  crystal¬ 
lisation  of  samples  previously  examined.  The  observed  crystalline 
structure  does  not  persist  as  the  temperature  rises  to  about  20°. 

J.  S.  G.  T. 

Symmetry  and  Crystal  Structure  of  Sodium  Hydrogen 
Acetate.  Ralph  W.  G.  Wyckoff  ( Amer .  J .  Sci.,  1922,  [v],  4, 
193 — 198). — Cubes  ( d  1*402)  having  the  composition  NaH(C2H302)2 
were  obtained  by  the  long  digestion  of  fused  sodium  acetate, 
glacial  acetic  acid,  and  acetic  anhydride.  The  X-ray  analysis 
(reflexion  spectra  and  Laue  photographs)  gives  a  unit  cube  of 
edge  15*98  A.U.  containing  twenty-four  chemical  molecules.  The 
space  group  is  probably  T^7.  L.  J.  S. 

Symmetry  and  Crystal  Structure  of  Zinc  Bromate  Hexa- 
hydrate.  Ralph  W.  G.  Wyckoff  {Amer.  J .  Sci .,  1922,  [v],  4, 
188 — 192). — Good  crystals  having  the  composition  Zn(Br03)2,6H20, 
mostly  octahedral  in  habit,  are  formed  by  the  slow  cooling,  or  slow 
evaporation,  of  solutions.  Reflexion  X-ray  photographs  were 
obtained  from  the  octahedral  face,  and  Laue  photographs  through 
both  octahedral  and  cube  faces.  These  show  an  absence  of  planes 
of  symmetry.  From  the  various  alternative  arrangements,  the 
space  group  T^6  is  selected.  The  unit  cube  contains  four  chemical 
molecules  and  has  length  of  edge  10*31  A.U.  L.  J.  S. 

Chemical  Method  of  Separating  the  Isotopes  of  Lead. 

Thomas  Dillon,  Rosalind  Clarke,  and  Victor  M.  Hinchy 
(Sci.  Proc .  Royal  Dublin  Soc.}  1922,  17,  53 — 57). — The  authors 
have  attempted  to  effect  a  separation  of  the  isotopes  of  lead  by 
means  of  the  Grignard  reaction.  Lead  chloride  prepared  from 
some  residues  recovered  from  the  manufacture  of  mesothorium 
was  treated  with  lead  tetraethyl  and  the  reaction  represented 
by  the  equation  2PbCl2+4MgRX=R4Pb+2MgCl2-f  2MgX2+ Pb 
carried  out.  The  lead  tetraethyl  and  metallic  lead  remaining 
constitute  two  fractions  which  are  used  separately  in  a  repetition 
of  the  process.  The  process  was  carried  out  twice  and  the  atomic 
weight  of  the  lead  in  the  tetraethyl  from  one  and  the  lead  residue 
in  the  other  process  was  then  determined  by  the  method  employed 
by  Soddy  and  Hyman  (T.,  1914,  105,  1402).  The  relative  values 
207*1  and  207*4  were  obtained,  thus  indicating  that  the  above 
reaction  furnishes  a  possible  method  of  separating  isotopes  and 
that  the  chemical  properties  of  isotopes  although  similar  are  not 
identical.  J.  F.  S. 

The  Mass-spectrum  of  Iron.  F.  W.  Aston  (Nature,  1922, 
110.,  312—313). — The  mass  spectrum  of  iron,  examined  as  iron 
pentacarbonyl  mixed  with  carbon  dioxide,  is  characterised  by  a 
strong  line  at  55*94±0*05,  and  possibly  a  very  faint  line  at  54. 

A.  A.  E. 
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The  Constitutional  Diagram  of  the  Iron-Carbon  System 
based  on  Recent  Investigations.  K6tar6  Honda  (Sci.  Hep. 
ToJiohu  Imp.  Univ .,  1921,  11,  119 — 129). — In  a  previous  com¬ 
munication  with  Murakami  (cf.  A.,  1921,  ii,  699),  it  is  shown  that 
the  graphitisation  of  iron  always  takes  place  after  solidification 
of  the  fusion,  the  formation  of  graphite  being  due  to  the  catalytic 
action  of  carbon  monoxide  on  the  solid  cementite,  just  below  the 
eutectic  point,  1130°  to  1100°.  This  being  the  case,  the  graphite 
lines  on  the  usual  double  iron-carbon  diagrams  must  be  omitted. 
The  shape  of  the  solidus  curve  is  frequently  given  incorrectly; 
according  to  the  principles  of  thermodynamics,  this  curve,  like 
the  liquidus  curve,  should  be  bent  upwards.  In  a  discussion  of 
the  allotropic  transformations  of  the  various  forms  of  iron,  it  is 
concluded  that  the  a — (3  transformation  is  not  a  sudden  change  of 
phase,  but  a  progressive  change  beginning  from  the  lowest  tem¬ 
peratures  and  ending  at  about  790°,  the  amount  of  change  being 
dependent  on  the  temperature.  The  magnetisation  of  iron  is  not 
accompanied  by  changes  in  the  atomic  configuration  as  in  the 
case  of  allotropic  change,  but  is  a  consequence  of  a  gradual  alteration 
in  the  energy  of  the  atoms  with  rise  in  temperature.  This  trans¬ 
formation  is  represented  by  a  dotted  line  passing  through  790° 
for  pure  iron  and  775°  at  4%  of  carbon.  Similarly,  the  cementite 
transformation  is  progressive  and  extends  from  the  lowest  tem¬ 
perature  up  to  215°.  The  break  in  the  heating  curve  of  cast  iron 
observed  by  Ruer  (A.,  1921,  ii,  198)  is  not  evidence  of  the  existence 
of  a  graphite  eutectoid.  W.  E.  G. 

Crystal  Structure  of  Iron  and  Steel.  II.  Arne  Westgren 
and  Gosta  PhragmIdn  (Z.  physilcal.  Chem.,  1922,  102,  1 — 25; 
cf.  this  vol.,  ii,  152). — Rontgen  photographs  of  iron  wire  at  800°, 
1100°,  and  1425°,  obtained  by  the  Debye  and  Scheerer  method, 
show  that  iron  within  the  so-called  (3  and  8  regions  similarly  to 
a-iron  has  a  space -centred  cubic  lattice,  whilst  iron  in  the  y-iron 
region  has  a  face-centred  cubic  lattice.  The  characteristic  fact 
is  therefore  that  the  transition  which  occurs  at  900°  (A3)  is  reversed 
at  1400°  (A4).  The  y-iron  lattice  of  austenite  steel  is  extended 
by  the  dissolved  carbon.  It  is  found  that  a  steel  containing  T98% 
of  carbon  possesses  a  larger  iron  lattice  when  it  is  quenched  at  1 100° 
than  at  1000°,  also  that  the  a-iron  lattice  in  martensite  appears 
to  be  somewhat  extended  by  the  carbon.  The  homogeneous  lattice 
region  within  the  a-iron  in  martensite  is  shown  to  be  extremely 
small.  A  steel  containing  0-80%  of  carbon  which  has  been  quenched 
at  760°  is  shown  to  be  practically  amorphous.  Debye  photographs 
of  cementite  and  Spiegel eisen  crystals  are  identical.  By  means 
of  Laue  photographs  and  an  investigation  of  the  interferences  of 
a  spiegeleisen  crystal  rotating  in  a  Debye  camera,  it  is  shown 
that  cementite  belongs  to  the  rhombic  system  and  has  an  axial 
ratio  0-670  :  0*755  :  1.  The  dimensions  of  the  elementary  parallelo- 
piped  are  4*53,  5*11,  and  6*77  A.U.,  respectively.  The  unit  crystal 
contains  four  molecules  of  Fe3C,  from  which  it  follows  that  the 
specific  gravity  of  cementite  is  7*62.  J,  F.  S, 
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The  System  Chromium  Trioxide-Sulphur  Trioxide- 
Water.  Lionel  Felix  Gilbert,  Harold  Buckley,  and  Irvine 
Masson  (T.,  1922,  121,  1934—1938). 

Role  of  Chromates  in  Electrolysis  for  Chlorate.  A.  V. 

Pamfilov  {Bull.  Inst.  Polyt.  Ivanovo-Voznesensk.,  1921,  4,  113 — 
117). — Chromate  plays  a  triple  part  in  the  electrolytic  production 
of  chlorate  in  an  acid  solution.  (1)  It  acts  as  a  “  buffer  ”  salt, 
regulating  automatically  the  kinetic  acidity  of  the  liquid.  (2)  It 
forms  a  film  on  the  cathode  and  thus  prevents  reduction  of  the 
hypochlorite  formed  as  an  intermediate  product,  and  (3)  this  film 
protects  the  cathode  from  disintegration  and  hence  allows  the 
platinum  electrodes  to  be  replaced  by  those  of  metals  more  readily 
accessible,  such  as  copper.  These  effects  of  chromate  are  specific 
and  are  not  exhibited  by  any  other  compound.  T.  H.  P. 

The  Adsorption  of  Uranium-X  and  its  Isotope,  Thorium, 
by  Basic  Ferric  Acetate.  Andrew  Charles  Brown  (T.,  1922, 
121,  1736—1743). 

Zirconium  Ferrocyanide  and  Ferricyanide.  F.  P.  Venable 
and  E.  0.  Moehlmann  (J.  Amer.  Chem.  Soc.,  1922,  44,  1705 — 
1707).- — When  solutions  of  potassium  ferrocyanide  are  added  to 
solutions  of  zirconyl  salts,  white  precipitates  are  obtained  which 
are  unstable  in  the  air  and  of  varying  composition.  The  pre¬ 
cipitates  are  basic  zirconium  ferrocyanides  and  the  composition 
depends  on  the  extent  to  which  the  hydrolysis  has  proceeded. 
Thus,  a  freshly  prepared  solution  of  zirconyl  chloride  gives  a  sub¬ 
stance  of  the  formula  ZrO(OH)2,(ZrO)2Fe(CN)6  and  a  solution 
which  has  been  boiled  gives  a  precipitate  of  the  composition 
9ZrO(OH)2,2(ZrO)2Fe(CN)6.  Potassium  ferricyanide  gives  no  pre¬ 
cipitate  with  freshly  prepared  solutions  of  zirconyl  chloride,  but 
on  boiling  the  mixture  the  very  basic  compound 

21ZrO(OH)2,2(ZrO)3Fe(CN)6 

is  precipitated.  J*  F.  S. 

The  Chemical  Properties  of  Mesothorium.  II.  D. 

Yovanovitch  (Compt.  rend.,  1922,  175,  307 — 309). — A  concen¬ 
trated  solution  of  the  chlorides  of  barium  and  radioactive  elements 
was  treated  with  hydrochloric  acid  in  the  cold.  The  precipitated 
barium  chloride  carried  down  with  it  mesothorium-/,  thorium -X, 
and  radium,  leaving  mesothorium -II,  radiothorium,  and  the  active 
residue  in  solution.  By  this  process,  repeated  at  intervals,  meso¬ 
thorium-//  was  obtained  in  the  acid  solution,  nearly  pure  and 
practically  free  from  barium.  The  final  purification  of  meso¬ 
thorium-//  was  carried  out  by  repeated  co-precipitation  with 
salts  of  iron  or  aluminium,  and  further  by  reprecipitation  as 
hydroxide.  To  eliminate  radiothorium  a  trace  of  thorium  was 
added  and  later  removed  by  means  of  hydrogen  peroxide. 
Thorium  -C  and  thorium -B  were  removed  by  precipitation  with 
lead  and  bismuth,  which  in  turn  were  removed  as  sulphides. 
Mesothorium-//  in  solution  with  elements  of  the  cerium  group  was 
fractionally  precipitated  as  oxalate  hydroxide,  and  as  the  double 
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sulphate.  Mesothorium-//  in  the  presence  of  lanthanum  and 
praseodymium  appeared  in  greater  quantity  in  the  early  fractions, 
but  when  mixed  with  neodymium  and  samarium  was  more  con¬ 
centrated  in  the  last  fractions.  In  the  fractionation  of  the  double 
nitrates  of  the  rare  earths  and  ammonium,  mesothorium-//  tends 
to  accumulate  with  lanthanum  rather  than  with  samarium. 

A.  G.  P. 

Crystal  Structure  of  Germanium.  N.  H.  Kolkmeijer 
( Proc .  K.  AJcad.  Wetensch.  Amsterdam ,  1922,  25,  125 — 126), — In 
continuation  of  previous  work  (A.,  1921,  ii,  200),  the  author  has 
investigated  the  crystal  structure  of  germanium,  by  the  powder 
method.  The  structure,  deduced  from  the  observations,  resembles 
that  of  the  diamond,  the  lattice  parameter  a  being  equal  to  5*61  A., 
compared  with  the  value  5*594  A.  deduced  from  the  value  of  the 
density  and  atomic  weight,  taking  Avogadro’s  number  equal  to 
6*062  xlO22.  As  modifications  of  carbon,  silicon,  germanium,  and 
tin  resembling  the  diamond  in  structure  are  known,  whilst  the  same 
is  not  true  of  titanium,  zirconium,  and  thorium,  it  is  concluded 
that  carbon  and  silicon  are  more  closely  associated  with  the  elements 
of  group  IV6  than  with  those  of  group  I Va.  J.  S.  G.  T. 

The  Anode  Oxidation  of  Gold.  I.  Anode  Oxidation  of 
Gold  in  Sulphuric  Acid.  Fr.  Jirsa  and  Ot.  Buryanek  ( Chem . 
Listy,  1922,  16,  189 — 194). — A  detailed  examination  is  made  of 
the  oxidation  of  a  gold  anode  in  dilute  sulphuric  acid.  The  product 
obtained  is  shown  to  be  auric  hydroxide,  which  loses  a  molecule 
of  water  on  keeping  over  phosphoric  oxide,  giving  the  com¬ 
pound  AuO(OH),  and  this,  on  further  dehydration,  yields  the 
oxide  Au203.  It  was  observed  that  ozone  is  evolved  during  the 
passage  of  the  current,  and  the  amount  produced  per  ampere-hour 
for  various  concentrations  of  acid  is  determined.  The  yields  of 
hydroxide  obtained  with  different  currents  and  acid  concentrations 
are  also  measured. 

The  solubilities  of  auric  hydroxide,  both  freshly  prepared  and 
stale,  and  prepared  both  electrolytically  and  by  hydrolysis,  are 
determined  for  different  concentrations  of  sulphuric  acid,  and  from 
these  results  it  is  concluded  that  the  product  of  solution  is  auric 
sulphate,  and  not  the  compound  Au(0H)S04.  R.  T. 
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The  Composition  and  Calorific  Power  of  Coal  from  the 
Deeper  Strata  of  the  Kenadza  (Algerian)  Mine.  A.  Foix 
(Bull.  Soc.  chim.,  1922,  [iv],  31,  813 — 816). — Coal  from  the  deeper 
workings  differs  from  that  obtained  nearer  the  surface  by  reason 
of  its  greater  proportion  of  ash,  nitrogen,  and  sulphur.  The  heat 
of  combustion  is  about  8*255  calories  per  gram,  H.  J.  E, 
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Colloidal  Phosphates.  Carl  Elschner  (Kolloid  Z.,  1922, 
31,  94 — 96). — The  author  describes  the  colloidal  formation  of  a 
clay  found  in  the  Fanning  Islands  which  contains  no  silicates  but 
is  chiefly  made  up  of  calcium  phosphates  and  organic  materials. 
The  mineral  naurite  is  stated  to  be  formed  from  a  jelly-like  mass 
containing  tricalcium  phosphate  with  uric  acid  and  purine  deriv¬ 
atives,  which  through  the  action  of  nitrifying  bacteria  has  lost 
its  organic  matter  and  formed  a  substance  of  the  composition 
3(Ca3P208),Ca(0H)2,xH20.  Another  mineral,  meyersite ,  found  in 
the  Hawaii  Islands,  is  described.  This  is  an  aged  gel  of  the  com¬ 
position  A1P04,  66*33% ;  FeP04,  2-52%;  H20,  26*10%;  and  is  to 
be  distinguished  from  variszite,  A1P04,2H20.  It  is  lighter  in 
colour  and  is  particularly  characterised  by  its  banded  structure. 
The  mineral  is  formed  by  the  decomposition  of  lava  by  the  con¬ 
stituents  of  guano.  J.  F.  S. 

Olivine  from  Lithosiderites.  P.  Chirvinskii  (Bull.  Soc. 
fran$.  Min.,  1921,  44,  170). — Olivine  isolated  from  the  pallasites 
of  :  I,  Ahumada ;  II,  Finmarken  ( d  3*366) ;  III,  Mt.  Dyrring ;  and 
IV,  Molong,  gave  : 


Si02. 

FeO. 

MnO. 

MgO. 

CaO. 

Total. 

I. 

38-43 

14*93 

trace 

46*27 

0*40 

100*03 

II. 

39-32 

16*61 

— 

44*07 

— . 

100*00 

III. 

40*52 

13*13 

— 

47*30 

trace 

100*95 

IV. 

39*32 

13*13 

trace 

47*70 

trace 

100*15 

L.  J.  S. 


Cyprine  and  Associated  Minerals  from  Franklin,  New 
Jersey.  J.  Volney  Lewis  and  Lawson  H.  Bauer  (Amer.  J. 
Sci .,  1922,  [v],  4,  249 — 251). — Sky-blue,  granular  to  fibrous  cyprine 
(a  variety  of  idocrase),  which  was  apparently  homogeneous,  was 
found  on  microscopical  examination  of  thin  sections  to  enclose 
about  33%  of  rounded  grains  of  willemite.  Analysis  I  gives,  after 
deducting  willemite,  the  figures  under  II  agreeing  approximately 
with  the  composition  of  idccrase.  Associated  with  this  mineral  is 
pale  pink,  cleavable  to  coarsely  fibrous  rhodonite  (var.  bustamite), 
which  gave  analysis  III ;  brown,  granular  garnet — the  polyadel- 
phite  variety  of  andradite  (analysis  IV) ;  also  phlogopite,  felspar, 


etc. 

Si02. 

AI2O3, 

Fe2Oa. 

FeO. 

MnO. 

ZnO. 

I. 

32*42 

14*07 

• — 

0*77 

1*50 

21*71 

II. 

35*14 

20*86 

- — - 

— 

— 

— 

III. 

46*72 

1*34 

• — 

0*46 

26*51 

1*34 

IV. 

34*28 

3*12 

25*53 

— 

7*41 

— 

CuO. 

CaO. 

MgO. 

h2o. 

Total. 

I. 

0*99 

25*22 

1*08 

2*38 

100*14 

II. 

1*47 

37*40 

1*60 

3*53 

100*00 

III. 

. — . 

22*24 

1*27 

— 

99*88 

IV. 

— 

29*20 

0*39 

— - 

99*93 

L.  J.  S. 
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Refractometric  and  Interferometric  Quantitative  Analysis. 

J.  Becka  (Z.  physiol .  Ghent.,  1922,  121,  288— 299).— The  author 
has  extended  the  observations  of  de  Crinis  (A.,  1920,  ii,  700)  on 
the  use  of  the  refraetometer  for  the  analysis  of  solutions  so  as  to 
make  it  more  generally  applicable.  Tie  has  also  described  the 
use  of  the  interferometer  for  more  dilute  solutions.  The  experi¬ 
ments  have  special  reference  to  urine  analysis.  H.  K. 

Recovery  of  Solvents  from  Extracted  Substances.  A.  B. 

Pichler  (Ghent.  Ztg .,  1922,  46,  698). — In  the  ordinary  method  of 
extracting  substances  in  a  Soxhlet  apparatus  a  considerable  quantity 
of  the  solvent  is  retained  by  the  extraction  thimble  and  its  contents, 
particularly  if  the  latter  are  of  a  bulky  nature;  this  solvent  may 
be  recovered  by  transferring  the  thimble,  at  the  end  of  the  extraction, 
to  a  large  flask  and,  when  a  suitable  number  of  thimbles  have  thus 
been  collected,  submitting  them  to  distillation.  To  recover  solvent 
from  a  single  thimble,  the  latter  may  be  transferred  to  a  tube  which 
fits  on  to  the  lower  end  of  the  Soxhlet  apparatus  and  the  solvent 
then  distilled  into  and  collected  in  the  Soxhlet  apparatus. 

W.  P.  S. 

Apparatus  for  Measuring  the  Hydrogen-ion  Concentration 
of  a  Solution.  Andr:e  Kling  and  A.  Lassietjr  (Ann.  Ghim.  Analyt ., 
1922,  [ii],  4,  232 — 238). — A  further  description  of  the  electrometric 
method  previously  reported  (this  vol.,  ii,  234).  G.  F.  M. 

Colorimetric  Estimation  of  Hydrogen  Peroxide.  M.  L. 

Isaacs  (/.  Anter .  Ghent.  Soc .,  1922,  44,  1662 — 1663). — A  rapid 
method  of  estimating  the  concentration  of  hydrogen  peroxide 
colorimetrically  based  on  the  method  described  by  Deniges  (A., 
1890,  1185)  and  Crismer  (A.,  1892,  381)  is  worked  out  and  fully 
described.  About  30  c.c.  of  water,  10  c.c.  of  a  5%  solution  of 
citric  acid,  and  1  c.c.  of  the  unknown  hydrogen  peroxide  are  placed 
in  a  50  c.c.  graduated  flask  and,  after  mixing,  1  c.c.  of  a  10% 
solution  of  ammonium  molybdate  is  slowly  added.  Water  is 
then  added  to  make  the  volume  50  c.c.  and  the  whole  well  shaken. 
The  yellow  colour  develops  at  once  and  the  solution  is  then  com¬ 
pared  with  a  standard  potassium  chromate  solution  (0*4  gram  /litre) 
in  a  Dubosq  colorimeter.  When  the  standard  is  set  at  20  the 
quantity  of  hydrogen  peroxide  is  given  by  x — 0 ’05467 jy,  where  y 
is  the  colorimeter  reading  and  x  the  number  of  grams  of  peroxide 
in  the  50  c.c.  of  solution.  The  results  obtained  by  this  method 
compare  extremely  favourably  with  those  obtained  by  direct 
titration  with  potassium  permanganate.  J.  F.  S. 

The  Error  in  Estimating  Chloride  by  Bang’s  Micro- 
Method.  Richard  Prigge  ( Biochem .  Z.y  1922,  130,  442 — 
447). — The  sources  of  error  in  this  method  have  been  examined 
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and  full  details  of  the  technique  required  for  the  greatest  exactitude 
are  given.  H.  K. 

Micro-analyses  by  Bang's  Methods.  I.  Ludwig  Petsch- 
acher  (Biochem.  Z .,  1922,  131,  116 — 123). — The  estimation  of 
chlorides  by  microanalysis  in  drops  of  blood  gives  sufficiently 
accurate  results,  but  the  estimation  of  dextrose  and  residual' 
nitrogen  is  not  sufficiently  accurate.  H.  K. 

Colorimetric  Estimation  of  Blood  Chlorides.  M.  L.  Isaacs 
(J.  Biol.  Chem .,  1922,  53,  17 — 19). — The  method  is  applicable  to 
the  tungstic  acid  blood  filtrates  and  depends  on  the  conversion  of 
silver  chromate  into  sodium  chromate  by  the  action  of  the  blood 
chlorides.  Excess  of  silver  chromate  (about  0*05  gram)  is  stirred 
into  10  c.c.  of  the  blood  filtrate  previously  neutralised  by  addition 
of  a  small  quantity  of  magnesium  carbonate.  After  centrifuging, 
the  supernatant  liquid  (plus  washings)  is  clarified  by  the  addition 
of  1  c.c.  of  a  2%  ammonium  hydroxide  solution,  and  diluted  to 
25  c.c.  The  colour  is  then  compared  with  a  potassium  chromate 
solution  which  has  been  standardised  by  means  of  a  solution  of 
sodium  chloride  in  the  above  manner.  E.  S. 

Estimation  of  Chlorine  in  Tissues.  0.  M.  Pico  and  J. 
Murtagh  (Compt.  rend.  Soc.  Biol.,  1922,  86,  405 — 406;  from 
Chem.  Zentr .,  1922,  ii,  922). — The  tissue  is  dissolved  in  concentrated 
sodium  hydroxide  solution  and  the  proteins  are  precipitated  by 
phosphotungstic  acid.  The  chlorine  is  estimated  in  the  filtrate 
by  the  method  of  Austin  and  Van  Slyke.  G.  W.  R. 

Detection  of  Iodates  in  Potassium  Iodide  according  to 
the  French  Codex,  1908.  Lachartre  (J.  Pharm .  Chim .,  1922, 
[vii],  26,  134 — 138). — The  test  for  iodates  in  potassium  iodide 
described  in  the  Codex  lacks  precision,  and  takes  no  account  of 
the  influence  of  such  factors  as  the  strength  of  the  iodide  solution, 
the  amount  of  acid  added,  the  duration  of  the  reaction,  etc.  The 
following  method  is  suggested.  A  10%  solution  of  the  iodide  in 
distilled  water  is  prepared,  and  to  10  c.c.,  3  c.c.  of  chloroform  and 
5  drops  of  glacial  acetic  acid  are  added.  After  shaking  for  thirty 
seconds,  the  chloroform,  examined  immediately  after  separation, 
should  not  be  coloured.  Performed  in  this  manner,  the  limit  of 
sensitiveness  of  the  test  is  0*08  part  of  iodate  per  1000,  which  is 
considered  to  be  all  that  is  required  for  a  reasonably  pure  product. 
The  presence  of  copper  in  small  quantities,  for  example,  0*0015  part 
per  1000,  has  no  effect  on  the  reaction  with  a  perfectly  pure  iodide, 
but  it  appreciably  accelerates  the  development  of  the  iodine 
coloration  when  traces  of  iodate  are  present.  The  amount  of 
copper  in  ordinary  distilled  water  is,  however,  too  small  to  have 
any  effect  on  the  reaction  in  either  case.  G.  E.  M. 

Detection  and  Estimation  of  Fluorides.  N.  K.  Smitt  (Bull. 
Bureau  Biotech.,  1922,  176 — 178). — Greeff’s  volumetric  method 
for  the  estimation  of  fluorides  (A.,  1913,  ii,  975)  may  be  simplified 
somewhat  by  the  use  of  an  alcoholic  solution  of  ferric  chloride. 
The  presence  of  fluoride  in  neutral  solution  may  be  detected  by 
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adding  a  little  ammonium  thiocyanate  solution  and  then  ferric 
chloride  solution  drop  by  drop ;  in  the  absence  of  interfering 
substances,  rapid  disappearance  of  the  colour  of  the  ferric  thio¬ 
cyanate  indicates  the  presence  of  fluoride.  Even  insoluble  fluorides, 
such  as  that  of  calcium,  may  be  similarly  detected  if  the  substance 
is  vigorously  ground  in  a  mortar  with  thiocyanate  and  ferric 
chloride  solutions.  A  colorimetric  method  for  estimating  traces 
of  fluorides,  based  on  the  above  reaction,  is  also  described.  [Cf. 
J.  Soc.  Chem.  Ind,,  1922,  Oct.]  T.  H.  P. 

The  Estimation  of  Oxygen  in  Organic  Compounds.  H. 

ter  Meulen  (j Rec.  trav.  chim .,  1922,  41,  509 — 514;  cf.  Boswell, 
A.,  1913,  ii,  334). — The  substance  to  be  analysed  is  heated  in  a 
current  of  pure  hydrogen  and  the  resulting  gases  are  passed  first 
over  metallic  nickel  in  the  form  of  thin  wire  and  secondly  over 
nickelised  asbestos.  The  function  of  the  former  is  that  of  trans¬ 
forming  the  decomposition  products  of  the  substance  into  com¬ 
pounds  which  are  suitable  for  hydrogenation,  which  reaction 
occurs  in  the  presence  of  the  latter.  With  proper  precautions, 
all  the  oxygen  is  transformed  into  water  and  weighed  as  such ; 
but  as  a  portion  may  remain  as  carbon  dioxide,  a  second  absorbent 
is  required  to  obviate  error  due  to  incomplete  transformation. 
Analyses  carried  out  by  this  method  have  yielded  satisfactory 
results,  details  of  which  are  given.  Halogens  and  sulphur  act  as 
poisons  to  the  catalyst ;  the  method  is  therefore  not  applicable  to 
substances  containing  these  elements.  As  calcium  chloride  is 
used  to  absorb  the  water  formed  in  the  reaction,  nitrogenous 
substances  may  not  be  dealt  with  by  this  method  on  account  of 
the  ammonia  which  they  yield  on  hydrogenation.  H.  J.  E. 

Estimation  of  Sulphides  by  Oxidation  by  means  of  Ferric 
Sulphate.  P.  P.  Budnikov  and  K.  E.  Krauze  (Bull.  Inst.  Polyt. 
Ivanovo-Voznesensk .,  1921,  4,  157 — 159). — The  method  described 
is  based  on  the  reactions  3Na2S+Fe2(S04)3— 3Na2S04+2FeS+S 
and  2FeS+2Fe2(S04)3=6FeS04-|-2S,  the  ferrous  sulphate  thus 
formed  being  estimated  by  titration  with  permanganate  solution. 
If  the  ferric  sulphate  is  used  in  aqueous  solution,  it  undergoes 
hydrolysis,  whereas  in  presence  of  acid  the  sodium  sulphide  may 
be  attacked  with  loss  of  hydrogen  sulphide.  These  difficulties 
are  avoided  by  adding  sodium  carbonate  or  hydroxide,  and  by 
acidifying,  only  after  the  oxidation,  with  phosphoric  acid.  Man¬ 
ganous  sulphate  is  added  prior  to  the  titration.  The  method  is 
applicable  to  calcium  and  zinc  sulphides,  but  not  to  sulphides  of 
copper,  lead,  silver,  etc.,  which  are  insoluble.  T.  H.  P. 

Estimation  of  Non-protein  Nitrogen  by  means  of  Ultra¬ 
filtration.  M.  Richter-Quittner  and  H.  Hoenlinger  ( Wiener 
Klin.  Wochschr .,  1921,  34,  24). — Twenty  c.c.  of  blood  plasma  or 
serum  are  diluted  ten  to  twenty  times  with  distilled  water  and 
filtered  through  a  Buchner  funnel  and  membrane  (Zsigmondy  and 
Jander,  A.,  1919,  ii,  520),  the  non -protein  nitrogen  being  estimated 
in  the  filtrate  by  Kjeldahl  s  or  Pregl’s  micro-method. 
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The  Triketohydrindene  (Ninhydrin)  Reaction  as  a  Quantit¬ 
ative  Colorimetric  Method  for  the  Estimation  of  Amino- 
acid  Nitrogen.  H.  Riffart  (Biochem.  Z .,  1922,  131,  78 — 
96). — The  ninhydrin  reaction  is  suitable  for  the  estimation  of 
amino-acid  nitrogen  if  certain  precautions  are  taken.  All  the 
amino-acids  with  free  amino-groups  examined,  except  histidine, 
give  at  Pn  6*976  the  same  standard  colour  if  the  solutions  be  equal 
in  amino-acid  nitrogen  content,  say,  10  mg.  or  less  per  litre.  This 
result  is  obtained  by  taking  2  c.c.  of  such  a  solution,  neutralising 
with  N 1 400  alkali  to  Pu  6*976  by  comparison  with  phosphate 
standards  and  methyl-red,  adding  2  c.c.  of  phosphate  solution  of 
the  same  PH  and  1  c.c.  of  1%  ninhydrin  solution,  and  heating 
for  thirty  minutes  in  the  boiling- water- bath.  The  solutions  are 
then  diluted  to  100  c.c.  and  estimated  colorimetrically.  Histidine 
gives  the  standard  colour  at  PH  6*24,  thus  involving  a  small  error 
where  mixtures  of  amino-acids  contain  this  acid.  Some  amines 
and  ammonium  salts  also  give  the  colour  reaction,  but  only  in 
concentrations  higher  than  15  mg.  per  litre.  H.  K. 

Estimation  of  Phosphorus  in  Minerals  and  in  Coke  Ash 
by  a  Colorimetric  Method.  Georges  Missok  (Bull.  Soc.  Chim. 
Belg.,  1922,  31,  222 — 225). — The  phosphorus  to  be  estimated  is 
obtained  in  solution  as  phosphate,  and  it  is  essential  that  the 
solution  should  be  free  from  chlorine.  Potassium  permanganate 
is  added,  followed  by  a  solution  of  sodium  peroxide  in  dilute  nitric 
acid.  After  addition  of  ammonium  vanadate,  the  solution  is 
boiled  and  treatment  with  ammonium  molybdate  produces  the 
colour  which  is  compared  with  the  standard  tint.  Three  modific¬ 
ations  of  the  method  are  given,  (a)  for  minerals  of  small  phosphorus 
content,  0*01 — 0*20%;  (b)  for  minerals  of  greater  phosphorus 

content,  0*20 — 2*50%;  (c)  for  coke  ash,  together  with  details  of 
the  procedure  in  each  case.  A  comparison  of  the  results  with 
those  obtained  by  gravimetric  methods  shows  that  they  are  sub¬ 
stantially  in  agreement,  but  the  colorimetric  method  gives  somewhat 
lower  results  for  a  phosphorus  content  of  1*7%  and  upwards. 

H.  J.  E. 

Modification  of  the  Bell-Doisy  Phosphate  Method.  A.  P. 

Briggs  (J.  Biol.  Chem .,  1922,  53,  13 — 16;  cf.  A.,  1920,  ii,  769). — 
In  the  modification  described,  the  coloration  produced  in  acid 
solution,  which  is  more  stable  than  that  in  alkaline  solution,  is 
used  for  the  estimation.  The  blood  or  plasma  is  diluted  with 
3  volumes  of  water  and  1  volume  of  20%  trichloroacetic  acid, 
shaken  vigorously  for  a  few  seconds,  and  filtered  after  ten  minutes. 
To  5  c.c.  of  the  filtrate  (corresponding  with  1  c.c.  of  plasma),  2  c.c. 
of  the  molybdate  solution,  1  c.c.  of  a  20%  sodium  sulphite  solution, 
1  c.c.  of  the  quinol  solution,  and  water  to  bring  the  volume  to 
10  c.c.  are  added.  After  thirty  minutes,  the  coloration  produced 
is  compared  with  a  standard.  In  the  presence  of  the  sodium 
sulphite  reagent  a  blue  coloration  is  obtained  which  is  more  intense 
than  the  green  coloration  produced  in  its  absence.  The  method  is 
applicable  to  urine.  E.  S. 
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Estimation  of  Lipoid  Phosphoric  Acid  ( 1 1  Lecithin  M )  in 
Blood  by  Application  of  Bell  and  Doisy’s  Method  for 
Phosphorus.  F.  S.  Handles  and  Arthur  Knudson  (J.  Biol. 
Chem .,  1922,  53,  53 — 59). — An  alcohol-ether  extract  of  blood  or 
plasma  is  prepared  according  to  Bloor’s  procedure  (A.,  1918, 
ii,  452).  An  aliquot  part  of  this  is  evaporated,  treated  with  sulphuric 
and  nitric  acids,  and  heated  until  the  latter  acid  is  completely 
driven  off.  Phosphoric  acid  is  then  estimated  in  the  clear  solution 
by  Bell  and  Doisy’s  method  (A.,  1920,  ii,  769).  Disturbance  of 
the  final  solutions  produces  bubbles  which  interfere  with  the  reading. 
The  solutions  should  therefore  be  left  in  the  colorimeter  cups  for 
five  minutes  before  making  the  comparison.  E.  S. 

Conductometric  Titration  of  Hydrofluosilicic  Acid. 

Naotsuna  Kan6  (J.  Chem.  Soc.  Japan ,  1922,  43,  556 — 560). — 
Using  two  adjustable  parallel  platinum  plates  as  electrodes,  the 
author  has  carried  out  the  conductometric  titration  of  hydro¬ 
fluosilicic  acid.  When  a  mixture  of  100  c.c.  of  water  and  170- — 200 
c.c.  of  95%  alcohol  was  used  as  solvent  for  the  0T38A-acid,  the 
titration  was  conducted  with  sodium  hydroxide  solution  as  well 
as  with  potassium  hydroxide  solution  without  causing  hydrolysis 
of  the  acid.  K.  K. 

Critical  Examination  of  Methods  commonly  used  in 
Determining*  the  Durability  of  Glass.  W.  E.  S.  Turner  (J. 
Soc.  Glass  Technology ,  1922,  6,  30 — 45). — The  methods  investigated 
involved  (1)  the  testing  of  the  surface  of  glass  vessels,  (2)  the  use 
of  plates,  disks,  or  slabs  of  glass,  (3)  the  treatment  of  the  glass  in 
the  form  of  powder,  and  (4)  the  autoclave  test.  Whilst  there 
are  uncertainties  in  the  results  obtained  by  any  of  the  methods, 
it  is  not  difficult  to  distinguish  qualitatively  a  good  glass  from  a 
poor  one.  It  is  suggested  that,  in  absence  of  a  satisfactory  general 
test,  the  tests  should  be  made  on  plates  of  the  glass  or  on  the 
powder,  preferably  the  latter.  W.  P.  S. 

New  Apparatus  for  Estimation  of  Carbon  Dioxide  in  Air. 

Henrik  LundegArdh  (Biochem.  Z .,  1922,  131,  109 — 115). — The 
author  has  modified  the  Pettenkoffer  method  by  replacing  the 
flask  by  a  zinc  vessel  in  the  form  of  a  beaker  with  detachable 
cover,  and  fitted  with  three  tubes  to  facilitate  withdrawal  and  entry 
of  solutions.  A  larger  apparatus  is  also  described  on  similar  lines, 
suitable  for  use  in  the  open.  H.  K. 

Estimation  of  Gases  in  Metals.  Harold  Lester  Simons 
(Chem.  and  Met .  Eng.,  1922,  27,  248 — 249). — A  weighed  quantity 
of  the  metal  is  introduced  into  a  specially  designed  apparatus 
which  is  then  exhausted  by  means  of  a  Toeppler  pump.  Mercury 
is  allowed  to  siphon  over  into  the  flask  containing  the  metal  and 
the  whole  is  heated  until  the  latter  dissolves.  The  evolved  gases 
are  first  examined  spectroscopically  in  a  Geissler  tube,  then  trans¬ 
ferred  to  the  usual  gas  apparatus,  and  the  quantity  of  each  con¬ 
stituent  estimated  in  the  usual  manner.  [Cf.  J.  Soc.  Chem .  Ind.9 
1922,714a.]  A.  H.  P. 
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Estimation  of  Small  Quantities  of  Sodium  in  Aluminium 
and  Alumina.  R.  Geith  ( Chem .  Ztg .,  1922,  46,  745). — The 
precipitation  of  aluminium  hydroxide  by  even  a  very  slight  excess 
of  ammonia  is  invariably  not  quite  complete  and  the  traces  in 
solution  are  weighed  with  the  sodium  chloride.  By  electrolysis 
of  a  nearly  neutral  solution  of  aluminium  chloride  or  sulphate 
containing  iron,  magnesium,  calcium,  and  sodium  salts  as  impurities, 
all  the  sodium  may  be  deposited  in  a  mercury  cathode  as  amalgam 
whilst  the  bulk  of  the  other  metals  are  precipitated  as  hydroxides 
in  the  solution  and  the  chlorine  escapes  as  gas  from  the  carbon 
anode.  In  a  suitably  arranged  divided  cell  the  mercury  is  made 
the  cathode  in  the  inner  compartment  and  the  anode  in  the  outer, 
which  contains  dilute  neutral  sodium  chloride  solution  and  a  nickel 
rod  dipping  into  the  mercury  and  forming  a  voltaic  couple.  The 
sodium  then  redissolves  as  hydroxide  in  the  salt  solution  and  its 
amount  may  be  estimated  by  titration.  The  current  required  for 
the  method  is  0T5  ampere  at  3  5  volts  for  two  to  three  hours. 
[Cf.  J.  Soc.  Chem.  Ind.,  1922,  714a.]  A.  R.  P. 

A  New  Method  of  Qualitative  Separation  of  the  Alkaline- 
earth  Metals.  Michel  Polonovski  (Bull.  Soc.  chim.,  1922, 
[iv],  31,  806 — 810). — The  separation  is  based  on  the  differences  in 
solubility  of  the  sulphites  and  thiosulphates  of  the  three  metals 
in  ethyl  alcohol-water  mixtures.  The  carbonates  as  precipitated 
in  the  group  are  dissolved  in  acetic  acid,  and  the  solution  is  boiled 
and  neutralised  with  ammonia.  After  addition  of  ethyl  alcohol,  the 
barium  is  precipitated  by  alcoholic  sodium  thiosulphate.  A  small 
proportion  remains  in  solution;  this  is  separated,  after  filtration, 
by  addition  of  potassium  sulphate,  but  not  of  sufficient  concen¬ 
tration  to  precipitate  any  strontium.  The  strontium  is  then 
separated  as  sulphite  by  excess  of  alcoholic  sodium  sulphite  or 
as  sulphate  by  excess  of  potassium  sulphate.  The  solution  is  then 
acidified  with  very  dilute  acetic  acid  and  the  calcium  precipitated 
by  ammonium  oxalate.  The  concentrations  of  the  reagents 
required  to  effect  the  separation  are  given,  also  the  proportions  in 
which  they  are  to  be  used.  H.  J.  E. 

Approximate  Volumetric  Estimation  of  Barium.  Michel 
Polonovski  (Bull.  Soc.  chim.,  1922,  [iv],  31,  810 — 813 ;  cf.  previous 
abstract).- — The  separation  of  barium  from  strontium  and  calcium 
as  thiosulphate  may  be  utilised  as  a  means  of  volumetric  estimation 
by  using  excess  of  a  standard  sodium  thiosulphate  solution  which 
contains  ethyl  alcohol.  After  allowing  the  mixture  to  remain  for 
twenty-four  to  thirty-six  hours  to  obtain  as  complete  a  precipitation 
of  barium  thiosulphate  as  possible,  the  solution  is  filtered  and  the 
excess  of  the  reagent  estimated.  The  quantity  of  barium  present 
is  thus  found  by  difference.  A  correction  is  necessary  by  reason 
of  the  slight  solubility  of  barium  thiosulphate ;  this  is  applied  by 
a  formula  given  by  the  author,  as  the  temperature  at  which  the 
precipitation  takes  place  and  the  percentage  of  alcohol  present 
are  factors  which  influence  the  result.  H.  J.  E. 
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Use  of  Amalgams  in  Volumetric  Analysis.  V.  Estim¬ 
ation  of  Iron,  Titanium,  Uranium,  and  Methylene-blue. 

Suetar6  Kikuchi  ( J .  Chem.  Soc.  Japan ,  1922,  43,  544 — 550 ; 
cf.  A.,  1921,  ii,  596,  714 ;  this  vol.,  ii,  519,  529). — After  the  reduction 
of  mixed  solutions  of  two  metals  with  liquid  zinc-  or  cadmium- 
amalgam,  their  differential  titration  with  two  standard  oxidising 
solutions  was  studied.  A  mixture  of  ferric  oxide  and  titanium 
dioxide  is  titrated  with  jjotassium  permanganate  and  iron  alum, 
using  ammonium  thiocyanate  as  an  indicator  after  reduction  with 
zinc  amalgam.  They  are  quantitatively  oxidised  with  iodine 
in  the  presence  of  sodium  tartrate.  Combining  this  reaction  and 
that  with  iron  alum,  they  can  also  be  differentially  titrated.  A 
mixture  of  ferric  oxide  and  uranium  trioxide  is  titrated  with  potass¬ 
ium  permanganate  and  iron  alum,  after  reduction  with  cadmium 
amalgam  in  warm  solution  and  in  the  presence  of  carbon  dioxide. 
A  mixture  of  titanium  dioxide  and  uranium  trioxide  is  titrated 
with  potassium  permanganate  and  iodine  solutions,  after  reduction 
with  cadmium  amalgam  in  warm  solution.  Quadrivalent  uranium 
is  not  oxidised  by  excess  of  iodine  in  the  presence  of  sodium  tartrate. 

After  a  mixed  solution  has  been  oxidised  with  potassium  per¬ 
manganate,  it  is  reduced  with  the  amalgam  and  titrated  differentially 
with  iron  alum  or  iodine.  A  definite  quantity  of  titanic  sulphate 
is  reduced  to  tervalent  titanium  salt  by  the  amalgam ;  methylene- 
blue  is  added  at  60 — 70°  until  the  solution  is  tinged  with  blue, 
and  then  it  is  titrated.  The  purity  of  Kahlbaum’s  methylene- 
blue  B  extra  was  82*96%,  and  that  of  Merck’s  methylene -blue 
B.B,  85  07%.  K.  K. 

Use  of  Amalgams  in  Volumetric  Analysis.  VI.  Electro¬ 
metric  Titration  of  Iron,  Molybdenum,  Uranium,  Vanadium, 
and  Titanium.  Naotsuna  Kan6  (J.  Chem.  Soc.  Japan ,  1922, 
43,  550 — 556;  cf.  preceding  abstract). — Solutions  of  iron  alum, 
ammonium  molybdate,  uranyl  sulphate,  vanadic  acid,  and  titanium 
sulphate  are  reduced  with  zinc  amalgam,  separated  from  the 
amalgam,  connected  to  the  platinum  and  calomel  electrodes,  and 
their  E.M.F .  estimated,  the  standard  solution  of  potassium  per¬ 
manganate  meanwhile  being  gradually  added.  In  these  estimations, 
the  volumes  of  the  solution  should  be  maintained  as  small  as 
possible.  In  the  case  of  titanium,  a  slight  deficiency  of  the  per¬ 
manganate  solution  is  first  added,  then  excess  of  iron  alum  solution 
to  oxidise  tervalent  titanium,  and  the  solution  then  titrated  with 
the  permanganate  solution.  A  mixture  of  iron  and  titanium  can 
be  electrometrically  titrated  with  the  permanganate  solution, 
two  break-points  in  the  E.M.F .  curve  showing  the  end  points. 

K.  K. 

Estimation  of  Tin  in  Bearing  Metals.  Josef  Nagel  (Chem. 
Ztg.y  1922,  46,  698). — One  gram  of  the  metal  turnings  is  dissolved 
by  boiling  in  a  flask  with  100  c.c.  of  hydrochloric  acid  and  3  grams 
of  potassium  chlorate;  after  all  free  chlorine  has  been  expelled, 
the  solution  is  diluted  with  30  c.c.  of  water,  7  grams  of  sodium 
chloride  are  added,  and,  after  the  addition  of  a  strip  of  nickel  having 
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an  area  of  about  10  sq.  cm.,  the  solution  is  boiled  for  one  hour. 
The  stannic  chloride  is  thus  reduced  to  stannous  chloride,  whilst 
the  antimony  is  deposited  as  flakes  on  the  nickel  plate.  After 
the  solution  has  been  cooled  in  an  atmosphere  of  carbon  dioxide, 
the  stannous  chloride  is  titrated  with  standardised  iodine  solution. 

W.  P.  S. 

The  Volumetric  Estimation  of  Antimony  and  Tin  in  Red 
Brass.  Franz  Johann  Muck  (Chem.  Ztg .,  1922,  46,  790). — ♦ 
The  alloy  is  dissolved  in  nitric  acid  and  the  precipitated  stannic 
and  antimonic  acids  are  collected,  washed,  and  dissolved  in  hot 
sulphuric  acid  and  potassium  sulphate.  The  cooled  solution  is 
treated  with  0*5  gram  of  tartaric  acid,  180  c.c.  of  water,  and  7  c.c. 
of  hydrochloric  acid  and  the  antimony  estimated  by  titration  with 
permanganate.  The  solution  is  then  boiled  with  a  further  30  c.c. 
of  water,  60  c.c.  of  hydrochloric  acid,  and  2 — 3  grams  of  metallic 
antimony,  and  the  tin  is  estimated  by  titration  with  iodine  [cf. 
J.  Soc.  Chem .  Ind .,  1922,  Oct.].  A.  R.  P. 

Decomposition  and  Analysis  of  Monazite.  P.  Wenger 
and  P.  Christin  (Ann.  Chim.  Analyt.,  1922,  [ii],  4,  231 — 232). — 
The  hitherto  published  methods  for  the  attack  of  monazite  are 
either  long  and  delicate,  or  else  leave  large  quantities  of  the  rare 
earths  undissolved.  By  the  following  method  the  whole  of  the 
mineral  can  readily  be  brought  into  solution.  About  1  gram  of 
the  finely  ground  material  is  heated  for  five  hours  with  5  c.c.  of 
sulphuric  acid  ( d  1  *84)  at  230°.  The  resulting  pasty  mass  is  gradually 
poured  into  iced  water,  when  all  but  a  small  residue  passes  into 
solution.  This  residue  is  collected  on  a  filter  and  again  heated 
with  sulphuric  acid,  a  little  hydrofluoric  acid  being  added  to 
volatilise  the  silica.  The  residue  in  the  crucible  is  then  melted 
with  six  parts  of  sodium  carbonate.  On  addition  of  water,  the 
tantalum  passes  into  solution,  and  any  slight  residue  which  still 
may  remain  will  be  zirconia,  which  is  rendered  soluble  by  fusion 
with  potassium  hydrogen  sulphate.  In  the  subsequent  analysis 
the  precipitation  of  the  rare  earths  by  oxalic  acid  should  be  con¬ 
ducted  at  55°  in  a  solution  containing  0*15—0*75%  of  sulphuric 
acid  and  with  an  excess  of  3%  of  oxalic  acid.  At  this  temperature 
the  precipitation  may  be  considered  quantitative  for  yttrium, 
thorium,  cerium,  and  didymium.  Lanthanum  oxalate,  being  the 
most  soluble,  is  not  completely  precipitated,  and  50  c.c.  of  the 
solution  under  the  above  conditions  would  retain  0*0011  gram  of 
lanthanum  in  solution.  G.  F.  M. 

The  Use  of  Hanug's  Method  for  the  Determination  of  the 
Iodine  Figure  of  Mineral  Oils.  Jan  Hladky  (Chem.  Listy , 
1922,  16,  207 — 211). — The  method  of  Hanus,  whereby  the  iodine 
figure  of  mineral  oils  and  bitumens  is  determined  by  means  of  a 
solution  of  iodine  bromide  in  carbon  tetrachloride,  is  examined. 
It  is  found  that  the  reagent  does  not  depreciate  as  rapidly  as  those 
used  in  the  methods  of  Hubl  and  of  Wijs  (E.  Graefe,  Petroleum , 
1905,  12,  631),  and  that  the  difference  produced  in  the  iodine 
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figure  by  increasing  the  time  allowed  for  reaction  is  smaller  than 
for  the  above  methods.  The  concentration  of  the  reagent,  and 
the  reaction  temperature  are  not  of  great  importance,  whilst  it  is 
essential  that  the  quantity  of  oil  used  is  such  as  to  leave  a  large 
excess  of  reagent  after  interaction.  The  presence  of  small  quantities 
of  water  does  not  appear  to  affect  the  reaction.  A  further  advant¬ 
age  of  this  method  is  that  it  permits  the  use  of  carbon  tetrachloride, 
a  universal  solvent  for  the  bitumens.  The  accuracy  attainable  is, 
for  oils  of  a  low  iodine  figure,  from  1  to  2  units.  R.  T. 

The  Iodine  Values  of  Aliphatic  and  Aromatic  Unsaturated 
Compounds.  D.  Holde  [with  P.  Werner,  Ida  Tacke,  and 
C.  Wilke]  (Chem.  Umschau,  1922,  29,  185 — 188). — In  the  case  of 
oleic  acid  anhydride  and  erucic  acid,  the  iodine  values  found  by 
the  Hanus  method  or  by  the  Htibl-Waller  method  agree  with  the 
calculated  values.  Cholesterol,  however,  yields  an  iodine  value 
of  73  to  77  by  the  Hiibl  method  and  phytosterol  a  value  of  50  to 
68,  according  to  the  time  of  contact  (five  to  forty-eight  hours) ; 
when  estimated  by  the  Wijs  method,  the  iodine  value  of  these 
two  substances  is  identical,  namely,  135.  A  similar  difference 
in  values  obtained  by  the  two  methods  has  also  been  noticed  in 
the  case  of  certain  mineral  oils.  W.  P.  S. 

A  New  Method  for  the  Detection  of  Methyl  Alcohol.  Reino 
Hamalainen  (Acta  Soc .  Med.  fennic.  “  Duodecim 1921,  3,  1 — 6; 
Ber.  Ges.  Physiol 11,  262 — 263  ;  from  Chem.  Zentr.,  1922,  ii,  918). — 
Formaldehyde  from  the  oxidation  of  methyl  alcohol  by  potassium 
permanganate  in  ethyl  alcohol-sulphuric  acid  solution  is  detected 
by  addition  of  methyl  violet-sulphurous  acid  decolorised  by  oxalic 
acid ;  a  dark-  to  light-blue  coloration  is  formed.  G.  W.  R. 

Estimation  of  the  Alcohol  Content  of  a  Solution.  A. 

Leveque  (Bull.  Sci.  Pharmacol.,  1921,  28,  549 — 554;  from  Chem . 
Zentr.,  1922,  ii,  819). — The  method  of  Rosset  (A.,  1921,  ii,  598)  is 
applied,  using  for  miscibility  temperature  determinations,  menthol, 
aniline  sulphate,  and  phenol.  G.  W.  R. 

Estimation  of  Glycerol  by  the  Dichromate  Method.  J. 

Kellner  (Z.  deut.  OeUFett  hid.,  1922,  42,  345;  cf.  this  vol., 
ii,  399). — Complete  oxidation  of  glycerol  by  dichromate  is  effected 
only  when  sulphuric  acid,  d  1*230,  is  employed.  Sodium  chloride, 
if  present  in  the  glycerol,  should  be  removed  by  treatment  with 
lead  acetate  and  silver  oxide,  since  chlorine  is  evolved  even  with 
sulphuric  acid,  d  1*1.  Chemical  Abstracts. 

Chemical  Reaction  of  Phenol.  Angelo  Bellussi  (Arch. 
Farm,  sperim.  Sci.  aff.,  1922,  33,  190 — 191). — When  2  c.c.  of  2% 
phenol  solution  is  gently  heated  on  a  water-bath  with  a  small 
crystal  of  ammonium  phosphate  or  arsenate  and  a  few  drops  of 
3%  hydrogen  peroxide  solution,  a  pink  or  cherry-red  coloration 
appears  after  a  few  seconds,  the  phenol  evidently  undergoing 
oxidation.  The  same  coloration  is  obtained,  only  far  more  tardily, 
when  the  phenol  solution  is  heated  with  hydrogen  peroxide  or 
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even  alone,  so  that  the  action  of  the  ammonium  phosphate  or 
arsenate  is  catalytic  in  nature.  T.  H.  P. 

Causse-Bonnari’s  Method  for  the  Estimation  of  Dextrose. 

H.  J.  Lemkes  and  L.  M.  Lansberg  (Pharm.  Weekblad,  1922,  59, 
936 — 939). — It  is  confirmed  that  the  results  obtained  vary  con¬ 
siderably  with  the  time  occupied  in  titration.  Attempts  to  get 
uniform  results  by  substituting  sodium  for  potassium  compounds 
were  unsuccessful.  The  white  precijfitate  obtained  at  the  end  of 
the  titration  was  found  to  contain  Cu  23*05,  Fe  11*2,  K  21*55, 
(CN)  32*0,  and  water  of  crystallisation  about  12*5%,  but  no 
empirical  formula  could  be  deduced.  S.  I.  L. 

Modification  of  Bang's  Method  for  the  Estimation  of  Sugar 
in  the  Blood.  Z.  Ernst  and  St.  Weiss  (Wiener  klin .  Wochschr., 
1921,  34,  174- — 175). — The  blood  sample  of  0*115  c.c.  is  aspirated 
by  means  of  a  calibrated  capillary  pipette  which  is  attached  to  a 
15  c.c.  flask,  and  the  pipette  is  rinsed  into  the  flask  by  aspirating 
through  it  Bang's  diluting  salt  solution.  The  stopper  and  pipette 
are  removed,  the  flask  is  filled  with  the  salt  solution  to  the  mark, 
the  contents  are  mixed,  filtered  and  13  c.c.  of  the  filtrate,  corre¬ 
sponding  with  0*1  c.c.  of  blood,  are  analysed  by  Bang’s  method 
(A.,  1918,  ii,  278).  Instead  of  the  filtration,  a  centrifuge  may  be 
employed.  Chemical  Abstracts. 

The  Estimation  of  the  Total  Oxygen-combining  Power 
of  the  Blood  in  the  Van  Slyke  Apparatus.  Christen  Lunds- 
gaard  and  Eggert  Moller  ( J .  Biol .  Chem .,  1922,  52,  377 — 378). — 
The  blood  is  saturated  with  oxygen  after,  instead  of  before,  intro¬ 
duction  into  the  apparatus.  The  remainder  of  the  estimation  is 
then  carried  out  by  the  modified  method  of  Van  Slyke  and  Stadie 
(this  vol.,  ii,  78).  E.  S. 

Qualitative  and  Quantitative  Demonstration  of  Blood  in 
Urine.  A.  Johannessen  (Ugesk.  Lceger,  1921,  83,  1613;  from 
Physiol .  Abstr.j  1922,  7,  280). — The  reagent  recommended  is 
prepared  by  adding  1  gram  of  phenolphthalein  and  25  grams  of 
potassium  hydroxide  to  100  c.c.  of  distilled  water  and  then  boiling 
with  10  grams  of  zinc  dust  until  decolorised.  After  filtration,  an 
equal  volume  of  96%  alcohol  is  added.  This  solution  keeps  for 
six  months.  Immediately  before  use  1  c.c.  of  hydrogen  peroxide 
is  added  to  each  9  c.c.  Equal  volumes  of  the  reagent  and  the 
suspected  urine  are  mixed ;  if  blood  is  present  up  to  1  in  20,000  or 
1  in  30,000  a  pinkish-red  colour  is  formed.  With  blood  in  water, 
a  positive  reaction  is  obtained  with  dilutions  as  high  as  1  in  500,000. 
Copper,  even  in  traces,  interferes  with  the  test.  E.  S. 
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Influence  of  Pressure  on  the  Refractive  Index  of  some 
Organic  Liquids.  P.  Himstedt  and  Irma  Wertheimer  (Ann. 
Physik,  1922,  [iv],  67,  395 — 406). — The  experimental  arrangement 
of  Rontgen  and  Zehnder  was  used,  together  with  the  Loewe-Zeiss 
interferometer.  The  refractive  index  and  dn/dp  were  found  for 
the  following  liquids,  bromobenzene,  chlorobenzene,  nitrobenzene, 
chloroform,  dichloroethylene,  pinene,  and  hexane,  and  from  these 
the  compressibilities  were  calculated  from  the  Newton,  Beer,  and 
Lorentz  formulae.  The  discussion  of  these  values  is  postponed 
until  the  compressibilities  of  these  liquids  have  been  determined 
experimentally.  W.  E.  G. 

The  Establishment  of  the  International  System  of  Normal 
Wave-lengths.  Friedrich  Muller  (Z.  iviss.  Photochem .,  1022, 
22,  1 — 20). — Wave-lengths  of  the  carbon,  iron,  and  nickel  spectra 
were  accurately  measured  and  are  tabulated.  Methods  of  measure¬ 
ment  and  precautions  taken  are  given.  .  W.  T. 

Fine  Structure  of  the  Red  Hydrogen  Line.  Otto  Olden¬ 
burg  (Ann.  Physik ,  1922,  [iv],  67,  253 — 277). — Previous  measure¬ 
ments  of  the  Zeeman  effect  for  Ha  disagree  among  themselves  and 
with  the  Sommerfeld  quantum  theory  of  fine  structure.  The 
divergences  are  shown  to  be  mainly  caused  by  errors  arising  in 
the  photography  of  the  spectrum  from  an  echelon  grating,  and  in 
the  measurement  of  narrow  diffuse  bands.  The  true  separation 
of  Ha  in  the  absence  of  a  magnetic  field,  and  at  the  temperature  of 
liquid  air,  was  obtained  by  resolution  of  the  intensity  curve  into 
two  Gauss  curves.  The  value  obtained  was  O'  140  A.  ±0-008,  whereas 
the  measured  distance  between  the  two  maxima  was  about  5% 
smaller.  In  weak  fields  (3500  gauss)  the  anomalous  partial  fusion 
of  the  p-components  observed  by  Erochin  was  confirmed,  but  was 
shown  to  be  due  to  a  widening  of  the  lines,  without  any  appreciable 
alteration  in  the  distance  between  the  two  components.  At 
18000  gauss,  the  two  lines  run  together  to  form  a  single  line  which 
is  narrower  than  the  original  doublet. 

For  weak  fields,  the  Zeeman  effect  for  the  ^-component  is  normal, 
but  the  widening  of  the  lines  at  higher  fields  leads  to  the  disappear¬ 
ance  of  the  fine  structure.  Since  the  lines  of  H,  He+,  and  Zn, 
which  are  most  sensitive  to  the  Stark  effect,  also  become  diffuse 
in  a  magnetic  field,  it  is  possible  that  an  unexpected  Stark  effect 
was  present.  However,  this  is  unlikely,  since  no  appreciable 
change  in  potential  along  the  capillary  tube  was  observed  under 
the  influence  of  the  magnetic  field.  Also  the  widening  of  the  lines 
caused  by  the  Stark  effect  disappears  on  the  application  of  a  mag¬ 
netic  field.  The  Zeeman  effect  for  small  magnetic  fields  is  normal, 
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but  the  fusion  of  the  fine  structure  components  observed  in  the 
higher  fields  is  in  opposition  to  the  Sommerfeld  theory. 

W.  E.  G. 

The  B aimer  Series  of  Hydrogen.  E.  Geiircxe  and  E.  Lau 
(Ann.  Phy-sik,  1922,  [iv],  67,  388 — 394). — Measurements  of  the 
fine  structure  of  the  Balmer  series  have  been  made  at  the  tem¬ 
perature  of  liquid  air,  by  means  of  a  Lummer-Gehrcke  interference 
spectroscope.  The  differences  between  the  frequencies  of  the 
Ha,  H^s,  and  Hv  doublets  were,  respectively,  Ay .  10~9— 8'69,  8*78, 
8' 74.  These  values  were  independent  of  the  time  of  exposure,  so 
that  no  error  due  to  the  contraction  of  the  gelatin  of  the  photo¬ 
graphic  plate  could  have  occurred.  A  considerable  deviation 
occurs  between  these  values  and  the  theoretical  fine  structure 
constant,  10*95,  of  Sommerfeld.  It  is  shown  that  this  deviation 
from  theory  is  not  explained  by  the  additional  hypothesis  of 
Sommerfeld,  which  states  that  each  line  of  the  doublet  is  composed 
of  a  number  of  sub-components.  The  experimental  results  are  also 
in  poor  agreement  with  the  theory  of  Silberstein.  It  is  remarkable 
that  the  mean  figure  for  Ar  is  that  derived  by  Lenz  from  the 
Abraham  assumption  of  stationary  electrons.  W.  E.  G. 

Series  and  Other  Regularities  in  the  Spectrum  of  Man¬ 
ganese.  Miguel  A.  Catalan  (Phil.  Trans.,  1922,  223a,  127— 
173). — The  flame-arc,  arc,  and  spark  spectra  of  manganese  have 
been  photographed,  using  a  Littrow  spectrograph  giving  a  linear 
dispersion  of  16  A.  per  mm.  at  A  6300  and  5*5  A.  at  A  4700,  a  similar 
instrument  with  quartz  prism  giving  a  linear  dispersion  of  12  A. 
per  mm.  at  A  4000,  4*5  A.  at  A  3000,  and  2  A.  at  A  2300,  and  a  concave 
grating  ruled  with  14438  lines  per  inch  giving  a  normal  dispersion 
of  5-5  A.  per  mm.  in  the  first  order.  It  is  shown  that  the  flame, 
arc,  and  spark  spectra  of  manganese,  like  those  of  other  elements, 
are  formed  of  two  classes  of  lines,  some  belonging  to  the  neutral 
atom  and  some  to  the  ionised  atom  (Mn+).  In  the  spectrum  of 
the  neutral  atom,  triplet  series  and  combination  lines  have  been 
found.  The  series  follows  a  Hicks  formula  with  the  Kydberg 
constant  “  N  ”  and  may  be  classified  as  follows  :  (a)  A  s}^tem  of 
four  triplets  (sharp,  diffuse,  principal,  and  fundamental,  the  last 
two  being  rather  doubtful),  analogous  to  the  ordinary  triplet 
systems  of  series  in  the  alkaline  earths,  (b)  A  system  of  three 
narrower  triplet  series  (sharp,  diffuse,  and  principal)  which  have 
strong  analogies  with  the  single  line  systems  of  series  in  the  alkaline 
earths,  (c)  Another  system  of  still  narrower  triplets  (sharp,  diffuse, 
and  principal)  which  is  parallel  to  the  preceding  system,  the  shift 
number  being  C— 10967*75.  The  intercombination  lines,  IS—  lp2 
and  IS— Ipg  (A  5394*677  and  A  5432*555),  between  the  first  two 
systems  are  found  as  two  lines  very  prominent  at  low  temperatures, 
and  losing  very  much  of  their  intensity  at  high  temperatures.  The 
ionisation  and  resonance  potentials  of  manganese  have  been  calcu¬ 
lated  from  the  term  IS  and  from  the  wave  number  of  the  line 
lS+lp<>.  The  values  obtained  are  7*4  volts  and  2*3  volts,  re¬ 
spectively.  The  lines  of  ionised  manganese,  enhanced  lines,  also 
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form  triplets.  The  data  do  not  permit  of  the  series  being  traced, 
but  there  is  evidence  that  they  include  a  system  of  triplets  (sharp, 
diffuse,  and  principal),  and  also  another  system  of  narrower  triplets, 
corresponding  with  the  single  line  systems  in  the  alkaline  earths, 
as  in  the  case  of  the  neutral  atom.  Each  diffuse  triplet,  in  neutral 
and  ionised  atom  alike,  is  formed  of  nine  lines,  giving  five  d  terms 
in  contrast  to  the  six  lines  giving  three  d  terms  which  are  found  in 
the  more  familiar  diffuse  triplets  of  the  alkaline  earths.  In  the 
spectra  of  both  the  neutral  and  the  ionised  atom  there  are  certain 
groups  of  projninent  lines  having  the  same  character  and  showing 
similar  variations  with  changes  of  temperature.  The  lines  of  each 
group  are  related  by  very  exact  numerical  separations,  and  these 
lines  are  denoted  by  the  term  multiplet .  It  is  pointed  out  that 
similar  multiplets  exist  in  the  spectra  of  the  neutral  atoms  of 
magnesium,  calcium,  barium,  strontium,  ionised  aluminium, 
scandium,  yttrium,  and  lanthanum,  and'  neutral  atoms  of  silicon 
and  chromium,  and  that  they  may  represent  a  form  of  regularity 
present  in  the  spectra  of  many  elements,  and  serve  to  indicate  the 
most  probable  nature  of  the  series  in  the  spectra  where  the  actual 
series  have  not  been  traced.  The  spectrum  of  manganese  is  dis¬ 
cussed  in  connexion  with  the  position  of  manganese  in  the  periodic 
system.  It  seems  most  probable  that  the  neutral  atom  of  man¬ 
ganese  has  two  electrons  in  the  outermost  ring,  and  that  when  this 
atom  loses  an  electron,  thus  becoming  ionised,  another  electron 
from  the  next  ring  comes  out  to  take  its  place  in  the  outermost 
ring,  which  again  contains  two  electrons.  This  mechanism  would 
account  for  the  similarity  of  the  neutral  and  ionised  manganese 
atoms.  J.  F.  S. 

Ultra-red  Characteristic  Frequencies  of  the  Silicates. 

Clemens  Schaefer  and  Martha  Schubert  ( Z ..  tech.  Physik , 
1922,  3,  201 — 204;  cf.  this  vol.,  ii,  179). — Since  crystals  containing 
C03  and  similar  groups  show  selective  reflection  which  is  char¬ 
acteristic  of  the  group,  and  varies  in  a  simple  manner  with  the 
type  of  crystal,  an  analogous  phenomenon  was  sought  in  the  case 
of  the  silicates.  The  reflecting  power  of  thirteen  silicates  was 
observed  throughout  the  range  1  to  20  y,  and  twelve  of  these  showed 
maxima  near  10  /a  and  18  y.  These  maxima  were  complicated, 
varying  greatly  from  one  substance  to  another,  and  could  not 
be  correlated  with  the  crystal  structure  in  the  simple  manner  noted 
in  connexion  with  other  groups  such  as  C03,  C103,  etc.  One 
specimen,  analcite,  lacked  the  maximum  of  greater  wave-length. 
Two  specimens  containing  the  group  Si04  showed  no  particular 
similarity  in  their  reflexion  curves.  Chemical  Abstracts. 

The  Regularities  of  Ultra-red  Spectra  and  the  Failure 
of  the  Classical  Dispersion  Theory.  Clemens  Schaefer 
(Ann.  Physik ,  1922,  [iv],  67,  407 — 419). — A  theoretical  paper. 
In  the  absorption  spectra  of  polyatomic  gases,  a  simple  relation¬ 
ship  occurs  between  the  various  bands.  In  diatomic  gases,  the 
band  with  short  wave-length  is  almost  exactly  the  octave  of  the 
band  with  long  wave-length.  Similar  octaves  are  present  in  the 
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absorption  bands  of  solid  substances.  An  explanation  is  put 
forward  based  on  the  assumption  that  the  molecular  vibrations  are 
asymmetrical,  which  supports  the  quantum  theory  and  is  opposed 
to  the  classical  theory  of  dispersion  and  absorption.  W.  E.  G. 

Absorption  of  Light  by  Sulphur  at  Various  Temperatures. 

Mitsuharu  Fijkuda  {Mem.  Coll.  Sci.  Kyoto,  1921,  4,  351 — 354). — 
The  absorption  spectrum  of  a  layer  of  sulphur  03  mm.  thick, 
prepared  by  heating  the  element  slowly  until  melted,  extends 
from  the  ultra-violet  up  to  X  0*408  /x  at  0°,  and  extends  a  further 
2  fjifj,  towards  the  red  end  for  every  10°  rise  of  temperature  up  to 
300°.  No  discontinuity,  such  as  might  be  anticipated  from  the 
view  of  Kellas  as  to  the  constitution  of  the  sulphur  molecule  (T., 
1915,  113,  903),  w*as  observed  in  the  absorption  spectrum  at  about 
160°.  The  absorption  spectrum  of  jDlastic  sulphur  depends  on  the 
initial  temperature  to  which  the  sulphur  is  heated  during  its  prepar¬ 
ation.  The  higher  this  temperature,  the  further  does  the  absorption 
extend  from  the  ultra-violet  towards  the  red  end.  J.  S.  G.  T. 

Absorption  of  X  5460*97  A.  by  Luminous  Mercury  Vapour. 

J.  C.  McLennan,  D.  S.  Ainslie,  and  (Miss)  F.  M.  Cale  (Proc. 
Boy.  Soc.,  1922,  [A],  102,  33 — 45). — It  has  been  shown  that  when 
the  radiation  constituting  the  green  line  of  mercury  is  passed 
through  moderately  luminous  mercury  vapour  the  main  com¬ 
ponent  and  the  components  No.  +1,  AX =0*0086  A.  and  No.  —1, 
AX= -0*0087  A.  can  be  strongly  absorbed.  No  marked  absorption 
by  luminous  mercury-  vapour  was  observed  in  the  case  of  the  other 
nine  components  of  the  green  line.  Of  the  nine  members  consti¬ 
tuting  the  magnetically  resolved  green  line,  it  was  found  that  the 
central  undisplaced  member  was  the  only  one  that  could  be  markedly 
absorbed  by  luminous  vapour.  It  is  also  shown  that  absorption 
by  luminous  mercury  vapour  of  the  light  constituting  the  green 
line  in  the  mercury  spectrum  affords  a  means  of  clearly  and  easily 
demonstrating  the  existence  of  the  components  of  the  line  with 
separations  AX= +0*0182  A.  and  AX=—  0*021  A.,  that  is  satellites 
Nos.  +2  and  —2.  Some  considerations  are  presented  in  support 
of  the  view  that  the  components  of  the  green  line  of  mercury,  for 
which  A\=  +0-0182  A.,  +0'0086  A.,  -0-0087  A.,  -0'021  A.,  and 
zero,  may  originate  in  atoms  of  the  element  having,  respectively, 
the  atomic  weights  197,  198,  202,  204,  and  200.  J.  F.  S. 

The  Absorption  of  Mercury  Vapour.  J.  Frank  and  W. 
Grotrian  (Z.  tech.  Physik,  1922,  3,  194 — 197). — To  test  the  theory 
that  the  absorption  bands  of  mercury  vapour  are  due  to  diatomic 
molecules,  the  absorption  of  the  band  at  2540  A.  was  observed  in 
superheated  vapour,  A  sample  saturated  at  200°/20  mm.  was 
observed  at  temperatures  up  to  1200°.  The  strength  of  the  band 
was  found  to  decrease  with  increasing  temperature.  A  second 
sample,  saturated  at  240°/35  mm.,  showed  greater  absorption  at 
low  temperatures,  but  became  nearly  transparent  at  1200°.  This 
behaviour  confirms  the  belief  that  the  band  is  due  to  the  molecule 
which  is  dissociated  at  high  temperatures.  From  the  rate  of 
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variation  of  absorption  with  temperature,  it  is  concluded  that  the 
work  required  for  dissociation  is  of  the  order  of  one  Gal.  The 
number  of  molecules  involved  in  the  absorption  is  remarkably 
small,  even  at  the  lowest  temperatures,  where  the  partial  pressure 
of  molecules  is  less  than  10“5  mm.  Chemical  Abstracts. 

A  Simple  Method  for  the  Measurement  of  Ultra-violet 
Absorption.  Chr.  Winther,  Baggesgaard -Rasmussen,  and 
E.  Schreiner  ( Z .  wiss.  Photochem .,  1922,  22,  33 — 46). — The 
photographic  method  of  Merton  (T.,  1913,  103,  124)  for  the  quanti¬ 
tative  measurement  of  absorption  has  been  adopted  for  the  ultra¬ 
violet.  An  improved  fluorometer  has  been  constructed  for  extinction 
measurements  of  certain  wave-lengths  and  the  accuracy  of  the 
instrument  has  been  tested  by  thermo-electric  controls.  The 
quantitative  photographic  method  was  employed  for  the  investi¬ 
gation  of  the  nitrates  of  potassium  and  silver,  the  results  differed 
from  those  obtained  by  qualitative  methods.  W.  T. 

The  Emission  of  Light  by  Atoms.  K.  Forsterling  (Z. 
Physik ,  1922,  10,  387 — 392). — Previous  experimental  observations 
require  that  the  light  emitted  by  excited  atoms  is  coupled  with  the 
atom  in  a  continuous  manner.  This  is  contrary  to  the  views  of 
Sommerfeld,  and  in  agreement  with  those  of  Mie.  An  external 
magnetic  or  electrical  field  does  not  appear  to  exert  any  effect  on 
light  free  in  the  ether.  Thus,  if  the  emitted  light  is  discontinuous, 
such  fields  should  exert  no  effect  on  the  radiated  energy  once  it  has 
left  the  electron.  Those  atoms  in  which  the  electrons  have  returned 
to  an  inner  quantum  orbit,  after  emitting  the  energy  of  excitation, 
should  not  show  the  Stark  effect.  The  emitted  light  should  be 
unchanged  by  the  action  of  an  electrical  field  and  Stark,  in  his 
experiments,  should  have  observed  the  unchanged  line.  For  the 
p-components  of  Ha,  H7,  and  Hs  and  for  the  ^-component  of  Hs 
this  was  shown  not  to  be  the  case.  On  this  account,  the  assumption 
is  made  that  the  electron  in  its  passage  from  the  initial  to  the  final 
orbit  should  give  up  its  light  continuously  to  the  ether.  If  the 
assumption  of  the  spherical  wave,  and  the  correspondence  principle 
of  Bohr,  are  still  maintained,  it  would  appear  necessary  to  postulate 
some  new  energy  form  in  the  atom.  W.  E.  G. 

The  Luminescence  of  Gas  in  the  Electrodeless  Discharge  : 
The  Induction  Spectra  of  Caesium  and  Rubidium.  M.  L. 

Dunoyer  ( J .  Phyjs.  Radium ,  1922,  8,  261 — 292). — The  vapours  of 
caesium  and  rubidium,  wben  surrounded  by  a  high  frequency 
electromagnetic  field,  emit  a  brilliant  luminescence  at  100 — 300°. 
Rubidium  vapour  gives  a  feeble  luminosity  at  the  ordinary  tem¬ 
perature,  but  no  light  can  be  detected  from  caesium  vapour  below 
90°.  The  colour  of  the  luminescence  of  the  saturated  metallic 
vapour  undergoes  a  sudden  change  at  certain  temperatures.  It  is 
uncertain  to  what  extent  this  is  due  to  an  increase  in  density  of 
the  vapour.  At  the  lowest  temperatures,  the  induction  spectra 
are  very  rich  in  lines,  but  the  principal  and  secondary  series  are 
absent.  At  higher  temperatures,  all  the  caesium  and  most  of  the 
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rubidium  lines  which  occur  in  the  spark  spectra  appear,  and  are 
present  in  great  intensity.  The  secondary  series  are,  however, 
completely  absent,  and  only  a  few  lines  from  the  flame  and  arc 
spectra  are  to  be  found  in  the  induction  spectra  of  these  metals. 
The  ionised  atoms  are  believed  to  be  the  source  of  the  induction 
spectra,  and  not  the  emission  of  an  electron  by  the  Bohr  mechanism. 
Such  ions  should  resemble  the  atoms  of  the  rare  gases,  and  points 
of  resemblance  should  occur  between  the  induction  spectra  of  the 
two  groups  of  elements.  W.  E.  G. 

The  Luminescence  of  Decomposing  Ozone.  Max  Trautz 
and  Walter  Seidel  (Ann.  Physik ,  1922,  [iv],  67,  527 — 572). — 
No  chemiluminescence  is  observed  when  a  carefully  purified  mixture 
of  ozone  and  oxygen  is  heated  to  400°.  On  the  admission  of 
coal  gas  to  this  mixture,  light  is  emitted  at  the  ordinary  tem¬ 
perature,  frequently  with  the  formation  of  a  mist.  Purified  air, 
carbon  dioxide,  and  hydrogen  do  not  give  rise  to  this  effect.  Carbon 
monoxide  when  mixed  with  ozone  produces  chemiluminescence  at 
temperatures  above  150°,  and  a  band  of  light  is  emitted  between 
the  wave-lengths  400  and  560  /x/x.  This  spectrum  is  independent 
of  the  thickness  of  the  radiating  gas. 

The  light  emitted  by  mixtures  of  carbon  monoxide  and  ozone  is 
measured  by  means  of  an  argon-filled  rubidium  cell.  By  a  stream¬ 
ing  method,  it  was  shown  that  the  amount  of  light  is  proportional 
to  the  product  of  the  concentrations  of  the  two  gases;  thus  A a~ 

i  [  0  O]  [  03  ]  / 1  -f  I\2  [03]/*,  where  A  a  is  the  electrometer  deflexion, 
Kx  and  K2  are  constants  depending  on  the  velocities  of  two  simul¬ 
taneous  reactions,  and  t  is  the  time  of  streaming  for  50  c.c.  of  gas. 
These  conclusions  were  confirmed  by  a  study  of  the  reaction  in  a 
stationary  gas  mixture.  The  velocity  of  emission  of  light  obeys 
the  second  order  law,  and  the  deviations  which  were  observed  are 
probably  due  to  irregularities  in  the  temperature  of  the  gas  mixture. 
The  velocity  of  emission  increases  with  increase  in  temperature, 
but  the  total  quantity  of  light  emitted  increases  to  a  limiting 
value.  The  law  of  constant  light  summation  propounded  by  Lenard 
for  phosphorescent  substances  ( Heidelb .  Akad .,  1912,  A,  5  Abh.) 
applies  equally  well  to  the  chemiluminescence  from  the  mixture  of 
carbon  monoxide  and  ozone,  the  quantity  of  light  being  independent 
of  both  the  velocity  and  the  temperature.  The  presence  of  in¬ 
different  gases  such  as  nitrogen  or  carbon  dioxide  is  without  effect 
on  the  emission  of  light.  The  conclusion  that  the  reaction  is  of 
the  second  order  is  supjDorted  by  the  observations  of  Angerer  (A., 
1921,  ii,  257)  on  the  decomposition  of  N3.  W.  E.  G. 

Catalysis.  XVI.  Radiation  as  a  Factor  in  Thermal  and 
Photochemical  Reactions.  N.  R.  Dhar  (Z.  anorg.  Chem .,  1922, 
122,  151 — 158). — The  author  has  studied  the  velocity  of  certain 
chemical  reactions  in  tropical  sunshine  and  found  that  the  light 
rays  accelerated  the  reaction  in  all  cases,  more  particularly  so  in 
th  e  case  of  those  reactions  with  a  high  temperature  coefficient. 
The  paper  concludes  with  a  brief  review  of  the  radiation  hypothesis. 

W.  T. 
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The  Effect  of  Colloids  on  Silver  Bromide  Emulsions. 

Robert  Schwarz  and  Heinrich  Stock  (Z.  wiss.  Photochem .,  1922. 
22,  26 — 32). — The  influence  of  catalysts  on  the  photochemical 
decomposition  of  pure  silver  bromide  has  been  investigated,  the 
amount  of  decomposition  being  determined  by  the  method  pre¬ 
viously  described  (A.,  1921,  ii,  614).  Platinum  sol  delays  the 
inversion  point  and  solarisation.  Silver  and  silicic  acid  sols  act  as 
positive  catalysts,  whilst  aluminium  hydroxide  lias  a  negative  effect. 
Ferric  hydroxide  and  stannic  acid  coagulated  the  emulsion.  W.  T. 

The  Photochemical  Reduction  of  Titanium  Salts.  A. 

Benrath  and  A.  Obladen  ( Z .  wiss.  Photochem .,  1922,  22,  65 — 
71). — The  sulphate  and  oxalate  of  titanium  were  not  reduced  by 
ethyl  alcohol  on  long  exposure  to  light,  whereas  the  chloride  reacted 
violently.  For  quantitative  work,  ethyl  alcohol  was  an  unsatis¬ 
factory  reducing  agent  owing  to  the  formation  of  hydrogen  per¬ 
oxide.  Mandelic  and  lactic  acids  were  found  to  be  suitable,  and 
measurements  were  carried  out  with  the  former,  which  was  the 
more  powerful  reducing  agent.  The  temperature  coefficient  of  the 
reaction  for  10°  was  found  to  be  2*21.  The  reaction  obeyed  the 
law  of  mass  action,  and  was  found  to  be  bimolecular.  Chlorides 
decreased  the  velocity,  probably  owing  to  the  decrease  of  ionisation 
of  the  tetrachloride.  W.  T. 

Elimination  of  Carbon  Dioxide  from  Organic  Compounds. 
VI.  The  Action  of  the  Light  of  the  Electric  Arc  on  Aqueous 
Oxalic  Acid  Solutions  in  Presence  of  Ferric,  Chromic,  and 
Mercuric  Chloride,  of  Uranyl  Acetate,  and  of  Iodic  Acid. 

H  ermann  Kunz-Kratise  and  Paul  Manicke  (Ber.  Dent,  pliarm. 
Ges.,  1922,  32,  209 — 216 ;  cf.  this  vol.,  i,  6). — Many  observations 
are  recorded  on  the  action  of  sunlight  in  decomposing  aqueous 
solutions  of  oxalic  acid,  but  none  on  the  effect  of  artificial  light. 
Experiments  have  been  made  on  the  decomposing  effect  of  the 
light  from  an  electric  arc  on  oxalic  acid  in  presence  of  a  number 
of  "  catalysts.”  In  presence  of  ferric  chloride,  61*7%  of  the  oxalic 
acid  was  decomposed  into  carbon  dioxide  in  sixteen  hours,  the 
reaction  being  represented  by  the  equation  H2C204+Fe2ClG= 
2FeCl2+2HCl+2C02.  When  chromic  chloride  was  used,  no  de¬ 
composition  occurred,  but  ammonium  oxalate  was  oxidised  in 
presence  of  mercuric  chloride,  the  latter  being  reduced  to  mer¬ 
curous  chloride.  The  decomposition  of  oxalic  acid  was  also  pro¬ 
moted  by  uranyl  acetate  and  by  iodic  acid,  in  the  latter  case  with 
formation  of  free  iodine.  So  far  as  qualitative  experiments  show, 
sunlight  and  the  arc  light  are  equivalent  for  the  decomposition  of 
oxalic  acid  in  presence  of  the  above  substances.  E.  H.  R. 

Chemistry  of  Actinometers.  A.  Benrath,  E.  Hess,  and 
A.  Obladen  (Z.  wiss.  Photochem.,  1922,  22,  47 — 64). — The  mercuric 
chloride-ammonium  oxalate  actinometer  was  found  to  be  trust¬ 
worthy  within  narrow  limits  only.  The  ferric  chloride  and  the 
oxalic  acid-uranyl  acetate  actinometers  were  found  to  be  in  good 
agreement.  Electrolytes  retard  the  reduction  of  ferric  chloride 
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and  the  decomposition  of  oxalic  acid.  The  authors  argue  that  the 
added  electrolytes  have  no  influence  on  the  photochemical  reaction, 
but  decrease  the  dissociation  of  the  iron  salt  and  the  oxalic  acid, 
and  they  draw  the  conclusion  that  the  ferric  ion  and  the  oxalate 
ion  are  photochemically  active,  whilst  the  undissociated  molecules 
are  inactive.  W.  T. 

The  Photoelectric  Effect  of  the  Alkaline-earth  Phosphors. 

Karl  Goggel  (Ann.  Physik,  1922,  67,  301 — 319). — The  relation 
between  the  photoelectric  effect  and  the  wave-length  of  the  exciting 
light  have  been  studied  for  CaBia  and  SrBia  phosphors  (cf.  Lenard 
and  Saeland,  A.,  1909,  ii,  283).  In  order  to  maintain  the  phosphor 
in  a  condition  of  least  excitation,  it  was  illuminated  simultaneously 
by  the  exciting  radiation,  and  by  either  green  or  red  light.  On 
account  of  the  low  conductivity  of  the  phosphor  as  compared  with 
the  metals,  the  photoelectric  effect  of  these  substances  increases 
more  slowly  than  the  intensity  of  the  exciting  light.  The  normal 
photoelectric  effect  becomes  appreciable  at  the  violet  end  of  the 
visible  spectrum,  and  increases  rapidly  with  decrease  in  wave¬ 
length.  In  addition,  in  the  region  of  the  wave-length  of  the  phos¬ 
phorescent  light,  selective  effects  are  observed,  which  are  especially 
large  in  the  presence  of  green  light.  In  the  case  of  the  CaBia 
phosphor,  the  maxima  for  the  photoelectric  effect  correspond 
exactly  with  the  maxima  of  phosphorescence,  but  a  shift  of  the 
photoelectric  effect  towards  the  red  occurs  with  the  SrBia  phosphor. 
The  normal  phosphors  show  a  much  greater  photoelectric  effect  and 
phosphorescence  than  the  decinormal  phosphors.  This  is  asso¬ 
ciated  with  the  larger  number  of  small  phosphorescence  centres  in 
the  normal  phosphor.  Phosphors  when  destroyed  by  pressure 
in  the  presence  of  light,  become  coloured,  show  practically  no 
phosphorescence,  and  give  the  normal  photoelectric  effect.  When 
destroyed  in  the  dark,  however,  a  much  larger  effect  is  obtained 
which  decreases  with  time.  It  is  suggested  that  this  is  caused  by 
the  destruction  of  the  closed  chain  compounds  forming  the  phos¬ 
phorescence  centres,  into  molecules  containing  free  valency  elec¬ 
trons.  The  magnitude  of  the  photoelectric  effect  is  proportional 
to  the  amount  of  the  colouring  of  the  phosphor. 

The  d-  and  ^-emission  of  phosphorescent  light  is  accompanied 
by  the  separation  of  electrons,  whereas  the  m -emission,  the  fluores¬ 
cence,  is  not  accompanied  by  a  photoelectric  effect,  and  hence  is 
not  a  consequence  of  electron  emission.  The  electrons  emitted 
from  a  phosphorescence  centre  do  not  necessarily  return  to  the  same 
centre  or  by  the  same  path.  W.  E.  G. 

(3-Ray  Spectra  and  their  Connexion  with  y-Radiation. 

Lise  Meitxer  ( Z .  Physik ,  1922,  11,  35 — 54).— By  means  of  a  more 
precise  investigation,  it  is  shown  that  the  thorium-2?  line,  which 
was  previously  and  erroneously  classified  as  a  line  belonging  to  the 
L2  ring  (this  vol.,  ii,  416),  in  reality  belongs  to  a  second  y-radiation 
group,  as  was  indicated  by  Ellis  (A.,  1921,  ii,  422).  Measurements 
of  thorium-G  and  thorium-G"  confirm  those  of  von  Baeyer,  Hahn, 
and  Meitner  (A.,  1911,  ii,  567)  as  to  the  existence  of  a  group  of 
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p-rays  of  velocity  about  95%  that  of  light,  which  Ellis  ( loc .  cii.) 
was  unable  to  find,  and,  further,  these  measurements  show  that 
on  using  the  exact  energy  of  the  ^-disintegration  of  thallium  some 
of  these  lines  must  be  interpreted  otherwise  than  was  done  by  Ellis. 
Very  exact  experiments  with  radium- D  which  have  been  controlled 
by  photometric  registration  show  that  the  three  L  levels  found  by 
Ellis  are  not  present  in  radium- D;  one  only  could  be  found  and 
that  is  the  L2  level.  It  is  concluded  from  the  above-mentioned 
results  and  those  of  Ellis  for  radium-R  that  in  the  excitation  of 
the  characteristic  radiation  by  y-radiation  proceeding  from  the 
nucleus  of  the  atom  itself  practically  only  the  level  is  affected, 
in  contrast  to  the  relationships  in  the  excitation  by  Rontgen  rays 
from  outside  the  atom.  An  attempt  is  made  to  explain  this  result 
on  the  basis  of  the  unsymmetrical  atomic  configuration  postulated 
in  Bohr’s  hypothesis.  The  criticism  of  the  author’s  interpretation 
of  the  p- change  put  forward  by  Ellis  is  discussed,  and  it  is  shown 
that  this  interpretation  is  in  keeping  with  the  experimental  facts. 


J.  F.  S. 


Wave-lengths  of  y-Rays.  Lise  Meitner  ( Naturwiss 1922, 

10,  884;  from  Chem.  Zentr .,  1922,  i,  1352 — 1354;  cf.  this  vol., 

11,  416).- — -The  lattice  of  crystals  is  too  coarse  for  the  deter¬ 
mination  of  the  wave-length  of  hard  y-rays.  Primary  p-rays  from 
the  disintegration  of  an  atomic  nucleus  have  in  the  simplest  case 
uniform  velocity,  and  energy  corresponding  with  this  velocity. 
The  p -radiation  may  either  pass  out  of  the  atom  with  unchanged 
velocity  or  else  y-rays  may  originate  in  the  nucleus  from  the  p-rays, 
having  the  same  energy  and  the  relation  Ep=hvy=hclXy  (1)  holds. 
The  resultant  y-radiation  detaches  K- ,  L- ,  and  M- electrons  from 
the  atom  in  which  it  originates  and  the  energy  of  this  secondary 
radiation  is  equal  to  the  energy  of  the  y-radiation,  less  the  energy 
used  for  disintegration  or  hvy=Ekp—Ek  (2),  where  Ek  is  the  energy 
used  in  detaching  K  electrons.  Ep  and  Ekp  may  be  determined  from 
the  deviation  of  the  p-rays  in  a  magnetic  field,  and  Ek  from  the 
K ,  L ,  and  M  absorption  wave-lengths  obtained  by  the  lattice  method. 
Applying  equations  (1)  and  (2),  the  author  found  the  wave-length 
of  the  y-rays  from  thorium-R  to  be  5-2  x  10“ 10  cm.,  those  from  radium 
6-6  x  10"10  cm.,  and  those  from  radium-D  2*9xl0~9  cm.  The 
shortest  wave-length  obtained  by  this  method  was  that  of  the 
y-rays  from  thorium-G",  namely,  2-45  X 1CT10  cm.,  approximately 
one-fifth  of  the  wave-length  of  the  shortest  characteristic  Rdntgen 
rays.  y-Rays  of  even  shorter  wave-length  may  be  expected  to 
occur.  The  y-rays  originating  from  the  nucleus  may  in  some 
circumstances  have  a  greater  wave-length  than  the  corresponding 
K  -series.  In  the  case  of  radium-D  where  the  wave-length  of  the 
K  series  is  1*385  X  10-9,  the  y-rays  cannot  set  free  any  K  electrons. 

Gr.  W.  R. 

Excitation  and  Ionisation  Potentials  of  Neon  and  Argon. 

G.  Hertz  (Proc.  K.  Akad .  Wetensch.  Amsterdam ,  1922,  25,  179 — 
187). — The  excitation  potentials  of  argon  and  neon  have  been 
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determined  by  plotting  the  number  of  electrons  which  have  a 
velocity  below  a  definite  small  value  (in  the  present  experiments 
that  below  the  velocity  corresponding  with  0-2  volt)  against  the 
applied  tension.  In  this  wray,  the  excitation  potentials  are  shown 
as  sharp  maxima  in  the  curves.  This  method  is  unsuitable  for 
measuring  the  ionisation  potential,  and  a  new  method  for  measuring 
this  quantity  has  been  employed.  The  results  show  that,  starting 
from  the  value  20*45  volts  as  the  lowest  excitation  potential  of 
helium,  two  pronounced  excitation  potentials  are  found  at  17*35 
and  19*15  volts  for  neon.  The  ionisation  potential  of  neon  is  found 
to  lie  at  22*2  volts.  In  the  case  of  argon,  excitation  potentials 
are  found  at  12*25  and  13*7  volts  and  the  ionisation  potential  at 
16*0  volts.  It  is  shown  in  the  case  of  neon  that  the  values  found 
are  in  harmony  wTith  the  optical  measurement  of  the  spectrum, 
and,  further,  there  is  no  room  in  the  series  spectrum  for  a  resonance 
potential  of  ITS  volts  and  ionisation  potentials  at  16*7  and  20 
volts,  as  found  by  Horton  and  Davies  (A.,  1919,  ii,  210),  neither 
did  the  author  find  any  indication  of  a  resonance  potential  or 
ionisation  potentials  at  the  values  stated.  In  the  case  of  argon,  a 
comparison  with  the  series  spectrum  is  not  possible,  but  assuming 
that  the  argon  spectrum  is  constituted  similarly  to  the  neon 
spectrum,  then  calculating  from  the  observed  excitation  and 
ionisation  potentials,  the  following  mean  values  for  the  first  groups 
of  the  terms  are  to  be  expected  :  0*5<s=130000±1000,  T5s~30400; 
2p~  18600,  and  higher  terms  <10509.  J.  F.  S. 

Chemical  Reactions  induced  by  the  Corona  Effect  in 
Circuits  traversed  by  Continuous  Currents.  C.  Monte- 
martini  ( Gazzetta ,  1922,  52,  ii,  96 — 97). — The  corona  discharge  is 
capable  of  effecting  the  following  reactions  :  Formation  of  ozone 
from  air ;  decomposition  of  carbon  dioxide  into  carbon  monoxide 
and  oxygen ;  synthesis  of  ammonia  from  its  elements ;  formation 
of  carbon  dioxide  and  hydrogen  from  carbon  monoxide  and  water 
vapour ;  formation  of  hydrogen  cyanide  from  acetylene  and 
nitrogen ;  formation  of  formaldehyde  from  carbon  dioxide  and 
hydrogen;  formation  of  benzoic  acid  from  carbon  dioxide  and 
benzene  vapour ;  decomposition  of  hydrogen  sulphide  into  its 
elements  and  the  inverse  reaction ;  decomposition  of  hydrogen 
antimonide  and  its  synthesis  from  its  elements.  T.  H.  P. 

Resistance  Temperature  Coefficient  of  Concentrated 
Solutions  of  Sodium  in  Liquid  Ammonia.  Charles  A.  Kraus 
and  Walter  W.  Lucasse  (J.  Amer.  Chem .  Soc.,  1922,  44,  1941 — 
1949). — The  resistance  temperature  coefficients  of  concentrated 
solutions  of  sodium  in  liquid  ammonia  have  been  measured  from 
the  saturation  point  up  to  F=5*02  and  at  temperatures  from  the 
boiling  point  of  liquid  ammonia  down  to  —60°.  Near  the  saturation 
point,  the  temperature  coefficient  of  sodium  in  liquid  ammonia  has 
a  value  approximately  0*066%.  With  decreasing  concentration, 
the  temperature  coefficient  increases  markedly,  passing  through  a 
maximum  value  of  approximately  3*6%  at  F=T1  and  then  decreas¬ 
ing  to  a  value  of  approximately  1*55  at  dilutions  above  4*0  litres 
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per  atom.  Taking  into  account  the  earlier  work  on  the  tem¬ 
perature  coefficient  of  more  dilute  solutions,  it  is  evident  that  the 
temperature  coefficient  passes  through  a  minimum  value.  From  the 
form  of  the  curve  at  high  concentrations,  the  temperature  coefficient 
is  seen  to  be  approaching  a  negative  value  at  high  concentrations, 
although  this  value  is  not  actually  realisable,  since  the  saturation 
point  of  the  solution  is  reached.  At  the  highest  concentrations 
the  solutions  of  the  metals  in  liquid  ammonia  closely  resemble 
metallic  alloys.  At  lower  temperatures,  the  temperature  coefficient 
increases  markedly  at  higher  concentrations.  As  the  concentration 
decreases,  the  influence  of  temperature  on  the  coefficient  decreases, 
and  at  a  dilution  F=5*3  the  coefficient  is  relatively  independent 
of  temperature.  From  previous  work  on  the  influence  of  tem¬ 
perature  on  the  temperature  coefficient  of  more  dilute  solutions, 
it  is  clear  that  the  influence  changes  sign,  since  at  low  concen¬ 
trations  the  coefficient  increases  markedly  with  increasing  tem¬ 
perature.  J.  F.  S. 

Effect  of  Substitution  on  the  Free  Energy  of  Oxidation- 
reduction  Reactions.  I.  Benzoquinone  Derivatives.  Victor 
K.  LaMer  and  Lillian  E.  Baker  (J.  Amer .  Chem.  Soc.,  1922,  44, 
1954 — 1964). — The  oxidation  reduction  potentials  of  the  substituted 
deriatives  of  quinone-quinol  mixtures  have  been  determined  at  25°. 
The  method  consisted  in  adding  the  quinone  to  a  measured  volume 
of  buffer  solution,  removing  the  oxygen  by  nitrogen,  and  then 
reducing  a  portion  of  the  quinone  to  quinol  with  titanium  chloride 
solution  and  measuring  the  potential  of  the  mixture  against  a 
calomel  electrode,  using  gold  or  platinum  electrodes.  Other 
measurements  were  made  starting  with  the  quinoband  oxidising  it 
with  potassium  dichromate.  The  concentration  of  hydrogen  ions 
was  also  measured  in  each  solution.  The  cells  measured  were 
therefore  of  the  types:  Hg  |  Hg2Cl2,KCl(sat)  |[  Q+QH2(yi/)  + 
W(xM)l Pt ;  and  Hg  |  Hg2Cl2,KCl(sat)  1 1  W(xM)  |  H2(l  atm.)Pt.  The 
following  values  of  the  normal  potentials  and  the  reduction  of  free 
energy  in  the  various  cases  are  recorded  :  bromo-jj-benzoquinone, 
0*7151  volts,  138*0  kilojoules;  chloro-p-benzoquinone,  0*7125, 
137*5;  p-benzoquinone,  0*6990,  134*9;  toluquinone,  0*6454,  124*6; 
p-xyloquinone,  0*5900,  113*9;  p-thymoquinonc,  0*5875,  113*4; 
dirnethoxy-p-benzoquinone,  0*5139,  99*2  ;  naphthaquinone,  0*4698, 
90*7.  The  effect  produced  by  the  substitution  of  the  various 
groups  is  discussed  in  the  light  of  the  positive -negative  rule  of 
Michael.  The  validity  of  the  method  of  work  adopted  has  been 
established  by  ( L )  the  constancy  and  reproducibility  of  the  potentials 
under  widely  varying  concentrations  and  following  anodic  or 
cathodic  polarisation,  (2)  the  use  of  different  electrodes,  (3)  the 
agreement  of  the  E.M.F.  with  those  obtained  by  the  method  of  pure 
mixtures,  and  (4)  the  approach  of  the  equilibrium  from  both  sides. 
The  E.M.F.  values  arc  reproducible  to  0*2  milli-volt.  J.  F.  S. 

Stability  of  Phthalate  Solutions  as  Standards  in  Hydrogen- 
ion  Work.  C.  J.  Wood  and  P.  P.  Murdick  (J.  Amer.  Chem. 
Soc.,  1922,  44,  2008 — 2009). — An  answer  to  the  criticisms  of  Oakes 
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and  Salisbury  (this  vol.,  ii,  468),  who  have  shown  that  phthalate 
solutions  when  measured  against  a  hydrogen  electrode  a  drift  of 
the  E.M.F .  is  observed  (cf.  also  Merrill,  this  vol.,  i,  326).  The 
authors  have  repeated  their  measurements  with  a  Q  2M -solution 
of  potassium  hydrogen  phthalate,  which  are  shown  to  agree  with 
those  of  Clark  (£i  Determination  of  Hydrogen  Ions,”  Baltimore, 
1920).  It  is  therefore  contended  that  potassium  hydrogen  phthalate 
may  be  obtained  in  a  sufficiently  pure  state  to  give  constant  poten¬ 
tials  with  the  hydrogen  electrode.  J.  F.  S. 

An  Electrolytic  Current  Intensification  Effect,  A  New 
Electrolytic  Displacement  Effect,  and  the  Connexion  between 
Electrolysis  and  the  Emission  of  Electrons  in  a  Vacuum. 

III.  D.  Reichinstein  and  M.  Rothschild  (Z.  physikal.  Chem., 
1922,  102,  209—234;  cf.  A.,  1921,  ii,  729,  this  vol.,  ii,  112).— A 
continuation  of  previous  work.  It  is  shown  that  the  new  displace¬ 
ment  effect  makes  clear  the  mechanism  of  electrolytic  detectors 
with  a  subsidiary  source  of  current.  It  is  shown  experimentally 
that  in  such  detectors  the  mechanism  does  not  depend  on  a  con¬ 
version  into  direct  current,  but  that  these  detectors  act  as  current 
intensifies ;  the  ratio  of  the  direct  current  energy  brought  into 
existence  by  an  alternating  current  to  that  of  the  alternating  current 
itself  may  be  greater  than  eighty-eight.  An  account  is  given  of 
a  new  condenser  commutator  effect.  A  new  electrolytic  detector 
is  described  which  does  not  make  use  of  an  external  subsidiary 
current;  this  is  characterised  by  the  fact  that  in  the  absence  of 
an  alternating  current  it  has  an  E.M .F.— 0.  An  electrical  current 
is  capable  of  bringing  about  a  reaction  in  an  electrolyte  without 
making  any  use  of  the  migrations  of  the  ions.  When  the  new 
intensifier  is  connected  with  a  source  of  alternating  current,  it 
intensifies  the  entering  current  one  thousand  times,  consequently 
the  intensifier  and  detector  can  be  directly  connected  with  the 
antennae  which  collect  high  frequency  undamped  oscillations. 

J.  F.  S. 

The  More  Recent  Conception  of  Electrolytes.  IV.  The 
Dissociation  State  of  Acids  of  Medium  Strength,  especially 
Dichloroacetic  Acid  in  Water  and  in  Salt  Solutions.  Erling 
Schreiner  (Z.  anorg.  Chem .,  1922,  122,  201 — 235). — Pure  dichloro¬ 
acetic  acid  was  prepared  and  was  found  to  be  dimorphous  with 
m.  p.  12-15°  and  13-25°,  d\l  =1*5727.  The  E.M.F .  of  this  acid 
was  measured  in  aqueous  solutions  as  well  as  in  0-2  molar  solutions 
of  potassium  chloride,  sodium  acetate,  and  magnesium  sulphate. 
The  quinhydrone  electrode  was  used  (Biilmann,  A.,  1921,  ii,  372). 
The  conductivities  of  the  acid  and  its  sodium  salts  were  also 
measured.  Assuming  the  activity  constant  of  the  hydrogen  ion 
to  be  0*2,  that  of  the  dichloroacetate  ion  was  found  to  be  0-37. 
Calculations  based  on  the  E.M.F.  measurements  and  on  the  con¬ 
ductivity  measurements  were  in  complete  agreement  with  the 
general  law  of  mass  action.  W.  T. 

Chromate  Electrolysis  with  Diaphragms.  A.  Lottermoser 
and  Kurt  Falk  (Z.  Elektrochem.,  1922,  28,  366 — 376). — When 
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sodium  chromate  is  electrolysed  in  a  two  or  three  compartment 
cell,  the  current  yields  of  sodium  dichromate  and  sodium  hydroxide 
theoretically  possible  depend  on  the  composition  of  the  solutions 
originally  present  in  the  anode  and  cathode  compartments.  It 
was  shown  by  Muller  apd  Sauer  (A.,  1912,  ii,  1037)  that  if  the 
anolyte  is  a  solution  of  sodium  chromate  and  the  catholyte  one  of 
sodium  hydroxide,  the  yields  are  lower  than  they  are  when  sodium 
chromate  is  used  in  both  compartments.  Their  conclusions  are 
now  confirmed  by  extended  observations  on  two  compartment 
cells  of  the  above  types  and  on  three  compartment  cells  (a)  with 
sodium  hydroxide  as  the  catholyte  and  sodium  chromate  in  the 
other  two  compartments,  and  (b)  with  chromate  in  all  three.  The 
best  yields  of  dichromate  are  obtained  under  the  last  conditions, 
as  circumstances  are  then  the  least  favourable  for  the  migration 
of  hydroxyl-ions  into  the  anode  compartment.  The  paper  concludes 
with  a  mathematical  discussion  of  the  possible  yield  obtainable 
with  these  types  of  cell  both  with  and  without  taking  account  of 
the  influence  of  diffusion.  [See  J.  Soc.  Chem.  Ind .,  1922,  857a.] 

E.  H.  R. 

Thermal  Expansion  of  Concentrated  Salt  Solutions. 

Robert  Meyer  (Physical.  Ber .,  3,  149;  from  Chem.  Zentr .,  1922, 

i,  1214 — 1215). — The  thermal  expansions  of  aqueous  solutions  of 
sodium  nitrate,  potassium  nitrate,  zinc  sulphate,  and  potassium 
carbonate,  saturated  at  20 — -70°,  were  measured  at  temperatures 
up  to  90°.  The  coefficient  of  expansion  of  concentrated  solutions 
increases  with  rise  of  temperature,  but  whilst  in  the  case  of  water 
the  rate  of  increase  of  the  coefficient  of  expansion  decreases  smoothly 
with  rise  of  temperature,  the  curves  obtained  for  concentrated  salt 
solutions  are  irregular  and  show  points  of  inflexion  the  positions  of 
which  depend  on  the  concentration  of  the  solution.  G.  W.  R. 

Approximate  Rule  for  the  Specific  Heats  of  Gases  and 
Vapours.  Rudolf  Mewes  (Z.  Sauerstoff  Stickstoff  Ind.,  1922, 
14,  26;  from  Chem.  Zentr.,  1922,  i,  1129 — 1139). — From  the 
formulae  cpj=cp0(l+y)*  and  cptjcpQ=(G,ptlc,pQ)n  the  specific  heat 
of  a  substance  can  be  calculated  for  all  temperatures.  Values  are 
given  of  log  (1+y)  and  n,  respectively,  for  a  number  of  gases  and 
vapours.  The  values  of  log  (1+y)  are  simple  multiples  of  each 
other,  whilst  the  values  of  n  are  simple  integers.  G.  W.  R. 

The  Specific  Heats  of  Gases  with  Special  Reference  to 
Hydrogen.  Christopher  Kelk  Ingold  and  Edith  Hilda 
Usherwood  (T.,  1922,  121,  2286 — 2291). 

The  Isotherms  of  Nitrogen,  Oxygen,  and  Helium.  L. 

Holborn  and  J.  Otto  (Z.  Physik ,  1922,  10,  367 — 376). — The 
isothermals  of  oxygen  and  nitrogen  at  temperatures  of  0°,  50°, 
and  100°,  and  at  pressures  up  to  100  atm.,  and  of  helium  from 
50  to  100  atm.  have  been  determined  (cf.  A.,  1915,  ii,  743;  1921, 

ii,  15).  The  coefficients  are  given  for  the  equations  pv=A-\-BpJr 
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Op 2,  and  pv—(pv)0(l-\-B'jv-\-C'v2) ;  the  pv  values  for  helium  may 
be  expressed  by  a  linear  relationship. 


A. 

B  10s. 

C  106. 

B'  103. 

C'  106. 

N  it  rogen . . . 

0°  :  1*00057 

-0*58100 

4*76327 

-0*57070 

4*58106 

50°  :  1*18368 

—  002500 

3*80810 

-0*03281 

4*79200 

100° ;  1*36682 

+  0*36057 

3*15102 

+  0*35016 

4*98088 

Oxygen  ... 

0°  :  1*00130 

—  1*30143 

0*46452 

-1*27335 

4*07229 

50°  :  1*18456 

-0*63543 

0*27755 

-0*62750 

3*26394 

100°  :  1*36782 

—  0*20357 

0*22571 

-0*20149 

3*02964 

Helium  ... 

0° :  0*99930 

+  0*69543 

— 

+0*69565 

0*50594 

50°  :  1*18223 

+0*68887 

— - 

0*68797 

0*51689 

100°  :  1*36518 

+  0*66804 

— • 

0*67453 

0*53306 

Amagat’s  pv- values  for  100  atm.  are  greater  by  0*7%  for  nitrogen 
and  0-3%  for  oxygen,  and  the  results  of  Kamerlingh  Onnes  and 
Hyndman  for  oxygen  are,  at  the  lower  pressures,  about  0*4% 
greater  and,  at  the  higher  pressures,  about  the  same  amount  smaller. 
The  pv- values  for  air  have  been  calculated  for  air  from  those  for 
oxygen  and  nitrogen  :  the  differences  between  these  and  the 
experimental  values  for  air  are  within  the  error  of  the  observations, 
except  at  0°  and  50°  for  the  higher  pressures.  W.  E.  G. 

Thermodynamic  Treatment  of  the  Possible  Formation 
of  Helium  from  Hydrogen.  Richard  C.  Tolman  ( J .  Amer. 
Chem.  Soc.,  1922,  44,  1902 — 1908). — A  theoretical  paper  in  which 
it  is  shown  that  by  combining  the  older  ideas  as  to  the  possible 
formation  of  helium  from  hydrogen  with  the  newer  ideas 
as  to  the  entropy  of  monatomic  gases,  it  becomes  possible 
to  subject  the  reaction  4H=He  to  complete  thermodynamical 
treatment.  The  equilibrium  constant  calculated  from  this  treat¬ 
ment  shows  that  hydrogen  should  combine  practically  completely 
to  form  helium  at  all  temperatures  below  a  million  degrees  and 
pressures  above  10“100  atmospheres.  The  conflict  between  this 
conclusion  and  the  mutual  presence  of  hydrogen  and  helium  under 
solar,  stellar,  and  terrestrial  conditions  has  been  discussed.  Of 
the  various  possibilities  presented  for  reconciling  the  thermo¬ 
dynamic  conclusion  as  to  equilibrium  constant  and  the  facts,  the 
author  regards  the  following  as  most  hopeful;  (1)  the  reaction  to 
form  helium  from  hydrogen  is  an  extremely  slow  one  even  at  20000°, 
(2)  hydrogen  consists  of  a  mixture  of  isotopes  one  of  which  has  an 
atomic  weight  nearly  unity,  and  (3)  helium  is  decomposed  in  the 
sun  and  stars  by  the  action  of  an  extremely  short  wave-length 
radiation  which  is  so  penetrating  as  not  to  be  in  temperature 
equilibrium  with  the  helium  affected.  J.  F.  S. 

Correlation  of  Entropy  and  Probability.  George  A.  Lin- 
hart  (J.  Amer.  Chem.  Soc.,  1922,  44,  1881 — 1886). — In  a  recent 
paper  (this  vol.,  ii,  257),  the  author  has  put  forward  two  equations, 
the  one  S—C&/K .  log  C™j(C™  —  C),  connecting  entropy  and 
probability,  and  the  other,  C—C 00  JcTK !(hTK-\-\),  connecting  specific 
heats  and  temperature.  The  validity  of  the  former  equation  was 
substantiated  for  eighteen  substances  and  the  latter  equation  by  a 
single  example.  In  the  present  paper  the  second  equation  has 
been  shown  to  hold  for  the  specific  heat  of  all  substances  which 
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have  been  measured  by  the  thermo-electric  methods.  The  results 
calculated  for  thirty -one  substances  agree  with  the  experimental 
values  in  many  cases  better  than  the  individual  experiments  agree 
with  one  another.  Only  in  the  case  of  ice  and  silver  iodide  is  the 
agreement  poor,  and  here  it  is  shown  that  the  specific  heat  data 
are  quite  erroneous.  J.  F.  S. 


The  Relation  of  Melting  Point  to  Boiling  Point.  R. 

Lorenz  and  W.  Herz  (Z.  anorg.  Chem.,  1922,  122,  51 — 60). — The 
ratio  of  the  absolute  melting  point  to  the  normal  boiling  point  has 
been  calculated  for  412  elements  and  compounds  (inorganic  and 
organic). 


No.  of 

cases.  Ratio. 

1  0-198 

14  between  0-3 — 0-399 
08  „  0-4—0-499 


No.  of 

cases.  Ratio. 

118  between  0-5 — 0-599 
99  „  0-6—0-699 

61  ,,  0-7 — 0-799 


No.  of 

cases.  Ratio. 

25  between  0-8 — 0-899 

26  „  0-9—0-999 

2  above  1-0 


The  mean  of  all  the  ratios  (A)  was  found  to  be  0*62,  or  taking 
only  those  shown  to  occur  more  frequently  (4,  5,  6,  7)  the  mean 
(B)  was  0*5946.  The  following  are  the  quotients  for  the  different 
categories  examined.  Elements  (A)  0*5583,  (B)  0*4542.  Inorganic 
compounds  (A)  0*7183,  (B)  0*6857.  Organic  compounds  (A) 
0*5839,  (B)  0*5745.  '  W.  T. 


Fused  Salts.  W.  Herz  (Z.  EleJctrockem .,  1922,  28,  390 — • 
391). — It  has  been  shown  that  at  the  critical  temperature  the 
refractive  index  of  non-associated  liquids  is  a  constant,  1*126 
(A.,  1921,  ii,  529;  this  vol.,  ii,  97).  From  the  measurements  of 
Meyer  and  Heck  of  the  molecular  refractions  of  fused  potassium 
and  sodium  nitrates  (this  vol.,  ii,  241),  the  critical  refractive  indices 
have  been  calculated  and  are,  respectively,  1*136  and  1*138.  It 
appears  probable,  therefore,  that  the  requirements  of  the  theory 
are  fulfilled  by  fused  salts.  The  critical  densities,  calculated  from 
the  law  of  corresponding  states,  are,  respectively,  0*599  and  0*612. 
The  boiling  points  of  the  alkali  fluorides  calculated  by  Lorenz  and 
Herz  from  the  surface  tensions  (this  vol.,  ii,  261)  are  compared 
with  the  values  found  by  von  Wartenberg  (this  vol.,  ii,  146).  The 
agreement  is  good  except  in  the  case  of  caesium  fluoride.  The 
critical  pressures  of  the  alkali  fluorides,  chlorides,  bromides,  and 
iodides  are  now  calculated  from  the  known  relation  between  surface 
tension  at  the  boiling  point  and  critical  pressure,  y5=0*427pfc. 
The  values  obtained  are  probably  minimum  values.  They  are 
used  to  calculate  the  constant  of  Cederberg?s  vapour  pressure 
formula.  When  the  differences  between  melting  and  boiling  points 
of  the  alkali  haloids  are  compared,  regular  variations  are  found  as 
the  atomic  weight  of  the  metal  or  halogen  increases.  E.  H.  R. 

The  Vapour  Pressure  of  some  Salts.  III.  H.  von  Warten¬ 
berg  and  O.  Bosse  (Z.  Elektrochem 1922,  28,  384 — 386). — Con¬ 
tinuing  the  work  previously  described  on  the  vapour  pressures  of 
salts  (this  vol.,  ii,  156),  the  following  new  data  have  been  obtained. 
Silver  chloride,  in.  p.  449°,  b.  p.  1554°,  log  p=— 44257/4*57  lT-f 
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5*298.  Cuprous  chloride,  m.  p.  430°,  b.  p.  1367°,  logp= 
-19258/4-571T+2-573.  Cuprous  bromide,  m.  p.  483°,  b.  p.  1345°, 
logp— —  19075/4-571T+2-5794.  Cuprous  iodide,  m.  p.  588°,  b.  p. 
1293°,  log  p=~  19257 /4*57177+2*690.  Lead  chloride,  m.  p.  498°, 
b.  p.  954°,  log  —  28518/4*57l71-f 5*085.  Lead  bromide,  b.  p. 
916°;  log  -28180 /4-571T+5-183.  Lead  fluoride,  m.  p.  818°, 
b.  p.  1292°,  log  39425/4*57  IT7-]- 5*510.  Thallous  chloride, 

m.  p.  430°,  b.  p.  806°;  log  p=-25108/4*571T+5*093.  Thallous 
bromide,  m.  p.  456°,  b.  p.  815°,  log  p— — 25164/4*57177-|-5*059. 
Thallous  iodide,  m.  p.  440°,  b.  p.  824°,  log  p—  —  25168/4-57177-)- 
5*021.  Thallous  fluoride,  b.  p.  298°,  log 25152/4-571T+ 9*639. 
The  thallous  salts  are  abnormal  in  that  the  iodide  has  the  highest 
boiling  point  and  the  fluoride  the  lowest.  No  vapour  pressures  of 
barium  chloride,  calcium  chloride,  calcium  bromide,  and  boric 
anhydride  could  be  measured  at  the  highest  attainable  temperature, 
1536 — 1546°.  The  opinion  previously  expressed  that  the  fluorides 
form  double  vapour  molecules  is  now  withdrawn,  an  experimental 
error  having  been  detected.  The  dissociaton  temperatures  of  the 
following  acid  fluorides  were  determined  :  lithium  hydrogen 
fluoride,  below  200° ;  sodium  hydrogen  fluoride,  about  270° ; 
potassium  hydrogen  fluoride,  310 — 440° ;  caesium  hydrogen  fluoride, 
500 — 600° ;  rubidium  hydrogen  fluoride,  550 — 670°.  E.  H.  R. 

Calorimetric  Determinations.  P.  E.  Verkade  (Chem.  Week - 
bind,  1922,  19,  389 — 393;  cf.  this  vol.,  ii,  474). — The  Third  Con¬ 
ference  of  the  International  Union  of  Pure  and  Applied  Chemistry, 
held  at  Lyon,  June — July,  1922,  recommended  for  the  standard¬ 
isation  of  calorimetric  bombs  the  use  of  pure  benzoic  acid,  pre¬ 
pared  by  the  Bureau  of  Standards  at  Washington,  and  tested 
calorimetrically  before  issue ;  this  special  material  is  obtainable 
from  the  Bureau  of  the  Institut  International  d’E  talons  physico- 
chimiques  at  Brussels  (The  University,  Rue  des  Sols).  The  other 
materials  generally  employed  are  reviewed,  and  the  values  given 
for  the  heats  of  combustion  criticised.  Pending  exact  determin¬ 
ation  of  the  mechanical  equivalent  of  heat,  which  will  permit  of 
electrical  measurements  for  standardisation,  the  Brussels  benzoic 
acid  should  be  used  for  all  thermo-chemical  determinations.  The 
heat  of  combustion  accepted  by  the  Conference  is  6324  cal.  per 
gram  weighed  in  air  at  15°  (6319,  weighed  in  a  vacuum).  S.  I.  L. 

Apparatus  for  the  Rapid  Determination  of  the  Specific 
Gravity  of  Small  Amounts  of  Liquid.  Erich  Wiedbrauk 
(Z.  anorg.  Chem .,  1922,  122,  167 — 170). — Water  and  the  liquid  in 
question  are  contained  in  two  communicating  U -tubes  which 
also  communicate  with  a  manometer,  the  heights  of  the  liquids 
which  balance  various  pressures  are  measured,  and  hence  the  specific 
gravity  is  calculated.  W.  T. 

Kinetic  Theory  of  Adsorption.  D.  C.  Henry  (Phil.  Mag., 
1922,  [vi],  44,  689 — 705). — A  theoretical  paper  in  which  a  kinetic 
theory  of  adsorption  of  gases  has  been  developed  by  means  of 
assumptions  derived  from  Langmuir’s  conception  of  a  unimole- 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  741 


cular  layer.  Equations  for  the  adsorption  isotherm  and  isostere 
are  deduced  which  are  in  keeping  with  experimental  results.  A 
method  is  suggested  for  applying  these  equations  to  adsorption 
from  solution,  and  the  results  are  compared  with  experimental 
data.  A  theoretical  derivation  of  the  well-known  exponential 
formula  is  given  which  attributes  a  theoretical  significance  to  the 
index  1/n,  which  is  in  qualitative  agreement  with  experimental 
data.  J.  F.  S. 

Adsorption  of  Activated  Sugar  Charcoal.  I.  F.  E.  Bartell 
and  E.  J.  Miller  (J.  Amer.  Chem.  Soc.y  1922,  44,  1866 — 1880). — 
The  adsorption  of  methylene-blue,  a  basic  dye  of  the  electrolyte 
type,  by  activated  ash-free  sugar  charcoal  has  been  investigated. 
The  results  show  that  this  adsorption  is  partly,  if  not  entirely, 
hydrolytic  in  character.  Ash-free  sugar  charcoal  will  completely 
adsorb  a  certain  maximum  amount  of  methylene-blue  from  solution 
and  still  leave  the  solution  neutral.  During  this  process  of  ad¬ 
sorption  a  considerable  quantity  of  hydrochloric  acid  is  set  free 
which  is  readily  and  completely  adsorbed.  Adsorption  of  quantities 
of  methylene-blue  greater  than  the  above-mentioned  maximum 
results  in  the  liberation  of  hydrochloric  acid  which  is  not  subse¬ 
quently  removed  from  solution  by  adsorption.  The  contradictory 
results  obtained  by  previous  investigators  who  have  used  blood 
charcoal  as  adsorbent  have  been  reproduced  with  pure  sugar 
charcoal  and  an  explanation  of  these  results  is  put  forward. 

J.  F.  S. 

Adsorption  and  Catalysis  in  Fuller’s  Earth.  Eric 
Keightley  Rideal  and  William  Thomas  (T.,  1922,  121,  2119 — 
2123). 

Adsorption  and  Orientation  of  the  Molecules  of  Dibasic 
Acids  and  their  Ethereal  Salts  in  Liquid-Vapour  Interfaces. 

H.  H.  King  and  R.  W.  Wampler  (J.  Amer.  Chem.  Soc.s  1922,  44, 
1894 — 1902). — Surface  tension  measurements  have  been  made  at 
20°  by  the  drop- weight  method  of  aqueous  solutions  of  a  series  of 
concentrations  of  tartaric,  malonic,  succinic,  fumaric,  oxalic,  malic, 
and  maleic  acids  and  the  diethyl  esters  of  the  four  first-named  acids. 
The  adsorption  has  been  found  for  each  solution  by  means  of  the 
Gibbs  equation  u—  —  ljiET  .  Sy/S  log  C.  A  general  explanation 
of  the  chemical  theory  of  capillarity  is  given  and  this  is  shown  to 
serve  as  an  explanation  of  catalysis.  Tables  are  drawn  up  giving 
the  adsorption,  surface  tension,  drop  weight,  and  density  of  all 
the  above-named  solutions.  It  is  shown  that  the  adsorption  of 
the  dibasic  acids  is  less  than  that  of  the  monobasic  acids ;  the  degree 
of  adsorption  of  the  dibasic  acids  increases  with  increasing  carbon 
content,  but  the  increase  is  not  regular  for  each  carbon  atom  added 
to  the  chain.  The  presence  of  a  hydroxyl  group  in  the  molecule 
decreases  the  amount  adsorbed,  and  raises  the  surface  tension,  as 
shown  by  malic  and  e/- tartaric  acids.  The  esters  are  adsorbed  more 
than  the  acids,  due  to  the  replacement  of  the  polar  carboxyl  group 
by  the  group  —  C(=0)  — 0— C2H5.  The  molecules  are  oriented 
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in  the  surface  with  the  polar  groups  in  the  liquid  and  the  least 
active  portions  of  the  molecule  forming  the  surface.  J.  F.  S. 

The  Rate  of  Absorption  of  Carbon  Dioxide  by  Ammoniacal 
Solutions.  Paul  Riou  (Compt.  rend.,  1922,  175,  472 — 474). — 
Investigation  of  the  influence  of  temperature  and  of  concentration 
on  the  rate  of  absorption  of  carbon  dioxide  by  solutions  of  am¬ 
monium  carbonate  and  hydrogen  carbonate  shows  that  at  constant 
temperature  it  increases  to  a  maximum  with  increase  of  con¬ 
centration.  In  the  presence  of  ammonium  hydrogen  carbonate, 
the  absorption  velocity  is  considerably  less  and  a  decrease  takes 
place  with  higher  concentration  after  the  maximum  has  been 
reached.  With  increase  of  temperature,  a  maximum  rate  is  also 
obtained ;  the  presence  of  a  larger  proportion  of  hydrogen  carbonate 
in  the  solution  corresponds  with  a  reduction  in  the  temperature  at 
which  this  maximum  is  reached.  H.  J.  E. 

Cataphoretic  Charges  of  Collodion  Particles  and  Anomalous 
Osmosis  through  Collodion  Membranes  Free  from  Protein. 

Jacques  Loeb  (J.  Gen.  Physiol 1922,  5,  89 — 107). — If  a  collodion 
membrane  separate  a  solution  of  a  salt  at  a  definite  PH  from  pure 
water,  it  is  found  that  at  PB 3  the  rate  of  diffusion  of  the  water 
into  the  salt  solution  is  normal,  and  is  determined  almost  entirely 
by  osmotic  forces.  If,  however,  the  PH  be  increased,  “  anomalous 
osmosis  ”  is  obtained.  Measurements  have  been  made  of  the 
potential  difference  between  the  salt  solutions  and  pure  water,  and 
also  of  that  between  collodion  particles  and  such  salt  solutions. 
It  is  found  that  the  anomalous  diffusion  rates  can  be  largely  ex¬ 
plained  as  due  to  the  potential  difference  between  the  solutions 
on  the  twro  sides  of  the  membrane,  and  that  between  the  membrane 
and  the  liquid  in  its  pores.  The  former  potential  difference  appears 
to  be  due  to  the  diffusion  potential.  W.  0.  K. 

Interpretation  of  the  Influence  of  Acid  on  the  Osmotic 
Pressure  of  Protein  Solutions.  Jacques  Loeb  (J.  Amer. 
Chem.  Soc .,  1922,  44,  1930 — 1941). — The  effect  of  adding  acid  to 
casein  solutions  has  been  investigated  with  regard  to  the  changes 
brought  about  in  the  osmotic  pressure.  The  results  show  that  the 
addition  of  a  little  acid  to  isoelectric  casein  solutions  increases  the 
osmotic  pressure  until  a  maximum  is  reached,  after  which  the 
addition  of  more  acid  depresses  the  osmotic  pressure.  This  is 
explained  on  the  basis  of  the  dispersion  hypothesis  by  the  assump¬ 
tion  that  the  addition  of  a  little  acid  increases  the  degree  of  dis¬ 
persion  and  consequently  the  osmotic  pressure  of  the  solution, 
whilst  the  addition  of  more  acid  diminishes  the  degree  of  dispersion 
and  consequently  the  osmotic  pressure.  The  present  observations 
show  that  when  osmotic  equilibrium  is  established  between  a 
solution  of  casein  chloride  enclosed  in  a  collodion  bag  and  an  out¬ 
side  aqueous  solution  free  from,  protein,  the  hydrogen-ion  con¬ 
centration  is  always  greater  in  the  outer  solution  than  in  the  casein 
solution.  There  exists  a  membrane  potential  between  the  casein 
chloride  solution  enclosed  in  a  collodion  bag  and  the  surrounding 
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aqueous  solution  free  from  protein  with  which  the  casein  solution  is  in 
osmotic  equilibrium,  and  this  membrane  potential  can  be  measured 
with  indifferent  calomel  electrodes  and  a  Compton  electrometer. 
When  this  is  done  at  24°,  it  is  found  that  the  number  of  milli¬ 
volts  of  the  observed  membrane  potential  is  equal  to  59  (PH 
inside  -Pn  outside),  the  latter  values  being  measured  with  the 
hydrogen  electrode.  This  is  the  result  to  be  expected  if  the  in¬ 
equality  of  the  hydrogen-ion  concentrations  inside  and  outside  the 
casein  chloride  solution  at  equilibrium  is  determined  by  Donnan’s 
equation  for  membrane  equilibria  (A.,  1911,  ii,  848).  The  fact  that 
the  hydrogen-ion  concentration  inside  and  outside  the  casein 
chloride  solution  is  not  the  same  as  that  of  the  outside  free  from 
casein  chloride  which  is  in  osmotic  equilibrium  shows  that  the 
observed  osmotic  pressure  of  the  protein  chloride  solution  cannot 
be  entirely  due  to  the  protein,  but  must  be  partly  due  to  the  differ¬ 
ence  in  the  concentration  of  the  crystalloid  ions,  hydrogen  and 
chloride,  in  the  inside  and  outside  solution.  It  is  therefore  neces¬ 
sary  to  correct  the  observed  osmotic  pressure  of  a  protein  chloride 
solution  for  this  difference  •  of  concentration  of  the  hydrogen  and 
chloride  ions  on  the  opposite  sides  of  the  membrane  on  the  basis 
of  the  Donnan  equilibrium.  The  method  of  evaluating  this  correc¬ 
tion  is  demonstrated.  When  this  evaluation  is  made,  it  is  found 
that  within  the  limit  of  accuracy  of  the  observations  and  calculations 
the  entire  effect  of  the  hydrogen-ion  concentration  on  the  osmotic 
pressure  of  the  casein  chloride  solution  is  covered  by  the  correction 
required  and  that  there  is  little  if  anything  left  for  the  dispersion 
hypothesis  to  explain.  This  is  in  keeping  with  the  conclusion 
previously  drawn  by  the  author,  that  the  influence  of  electrolytes 
on  the  osmotic  pressure  of  protein  solutions  is  entirely,  or  almost 
entirely,  the  consequence  of  the  difference  in  the  concentration  of 
crystalloid  ions  inside  the  protein  solutions  and  the  outside  aqueous 
solutions  at  equilibrium,  this  difference  being  caused  by  the  establish¬ 
ment  of  a  membrane  equilibrium.  J.  F.  S. 

Selective  Solvent  Action  by  the  Constituents  of  Aqueous 
Alcohol.  Robert  Wright  (T.,  1922,  121,  2251 — 2256). 

Variations  in  the  Solubility  of  a  Compound  in  Presence 
of  Other  Compounds.  I.  Water-Phenol-Diphenols.  P. 

Leone  and  E.  Angelescu  ( Gazzetta ,  1922,  52,  ii,  61 — 74). — The 
critical  solubility  temperature  for  the  system  water-phenol  is 
raised  by  addition  of  naphthalene,  benzophenone,  calcium  chloride, 
benzoic  acid,  tartaric  acid,  etc.,  lowered  by  addition  of  succinic  acid, 
sodium  oleate,  or  mercuric  cyanide,  and  first  raised  and  then 
lowered  by  increasing  proportions  of  acetone.  The  addition  to 
this  system  of  resorcinol,  quinol,  or  catechol  produces  marked 
increase  in  the  reciprocal  solubility  and  a  considerable  lowering 
of  the  critical  temperature.  Thus,  the  compositions  of  the  two 
layers  formed  at  any  temperature  in  a  water-phenol  mixture 
gradually  approach  one  another  on  addition  of  a  dihydroxybenzene 
and,  for  a  certain  concentration  of  the  latter,  become  equal.  The 
critical  temperature  of  the  system  is  66*6°;  Rothmund  (A.,  1898, 
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ii,  503)  found  a  rather  higher  temperature.  The  results  obtained 
are  given  both  graphically  and  in  tabular  form.  T.  H.  P. 

Variations  in  the  Solubility  of  a  Compound  in  Presence 
of  Other  Compounds.  II.  Water-Epichlorohydrin-Acetic 
Acid.  P.  Leone  and  M.  Benelli  (Gazzetta,  1922,  52,  ii,  75 — 
86;  cf.  preceding  abstract), — The  reciprocal  solubilities  of  water 
and  epichlorohydrin  increase  as  the  temperature  is  raised,  but  the 
critical  solution  temperature  cannot  be  ascertained  since  chemical 
reaction  occurs  at  temperatures  above  80°.  The  authors  have 
measured  the  reciprocal  solubilities  at  different  temperatures  and 
also  the  depressions  of  the  temperature  of  saturation  by  addition 
of  varying  proportions  of  acetic  acid,  which  is  miscible  in  all  pro¬ 
portions  with  both  water  and  epichlorohydrin.  T.  H.  P. 

Electronic  Structures  of  Crystals.  I.  Maurice  L. 
Huggins  (J.  Amer.  Chem.  Soc .,  1922,  44,  1841 — 1850). — -A  theo¬ 
retical  paper  in  which  the  author  shows  how  the  Lewis  hypothesis 
of  atomic  and  molecular  structures  (A.,  1916,  ii,  310)  may  be 
applied  to  ascertain  the  relative  position  of  electrons  and  electronic 
groups  in  crystals  for  which  the  atomic  arrangements  are  known 
from  A-ray  investigation.  It  is  shown  that  the  valency  electrons, 
in  the  crystals  discussed,  tend  to  form  complete  shells  round  each 
atomic  kernel,  each  shell  consisting  of  four  or  six  electron  pairs. 
Except  for  the  elements  of  the  first  series  of  the  periodic  table, 
these  pairs  tend  to  be  opposite  to  the  faces  of  the  kernel  polyhedra. 
The  atoms  are  held  together  by  single  bonds,  each  of  which  is 
a  valency  pair  in  the  shell  of  two  atoms  and  on  or  near  the  centre 
line  between  them,  or  by  double  bonds  in  each  of  which  there  are 
two  electron  pairs  common  to  two  atoms ;  the  latter  case  obtains 
between  the  carbon  and  oxygen,  and  the  nitrogen  and  oxygen 
in  carbonates  and  nitrates,  respectively.  There  are  isolated  pairs, 
that  is  pairs  not  acting  as  bonds  in  arsenic,  antimony,  bismuth, 
and  quartz.  From  the  point  of  view  of  the  foregoing  statements, 
the  following  crystals  have  been  discussed  with  regard  to  their 
electronic  structure  :  diamond,  silicon,  germanium,  grey  tin,  zinc 
sulphide  (cubic  and  hexagonal),  cuprous  chloride,  bromide  and 
iodide,  silver  iodide  (cubic  and  hexagonal),  zinc  oxide,  cadmium 
sulphide,  carborundum,  chalcopyrite,  marcasite,  hauerite,  iron- 
nickel  sulphide,  arsenoferrite,  loellingite,  smaltite,  safflorite, 
cloanthite,  rammelsbergite,  cobaltite,  willyamite,  gersdorffite, 
wolfachite,  ullmanite,  kallilite,  arsenopyrite,  glaucodotite,  arsenic, 
antimony,  bismuth,  quartz,  calcite,  aragonite,  carbonates  of  calcium, 
magnesium,  iron  (ferrous),  manganese,  zinc,  strontium,  barium,  and 
lead,  and  several  mixed  carbonates  of  the  above-named  metals, 
and  sodium  and  potassium  nitrate.  J.  F.  S. 

The  Effect  of  Scratching  the  Wall  of  a  Vessel  with  a  Glass 
Rod.  L.  Dede  (Z.  Elektrochem .,  1922,  28,  364—365).  Robert 
Fricke  (ibid.,  365 — 366). — The  first  author  criticises  Fricke’s 
explanation  (ibid.,  244)  of  the  manner  in  which  crystallisation  of 
a  solution  or  liquid  is  started  when  the  wall  of  the  containing  vessel 
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is  rubbed  with  a  glass  rod,  namely,  that  detached  particles  of  glass 
act  as  nuclei.  The  view  is  put  forward  that  the  phenomenon  is 
electrostatic  in  character,  and  experiments  with  ammonium  mag¬ 
nesium  phosphate  are  described  supporting  this  view.  Fricke 
replies,  criticising  Dede’s  experiments  and  maintaining  his  opinion. 


E.  H.  R. 


Crystallisation  and  Proteins.  Emile  Cavazzani  (Arch, 
internal.  physiol .,  1921,  18,  446 — 450;  from  Chem.  Zentr .,  1922, 

i,  1214). — The  crystallisation  of  ammonium  chloride  from  saturated 

solutions  is  prevented  by  0*05%  of  egg-albumin,  or  by  0-2 — 0*5% 
of  gum  arabic.  G.  W.  R. 

An  Electron  Theory  of  Solids.  (Sir)  J.  J.  Thomson  (J. 
Franklin  Inst.,  1922,  194,  281 — 289). — A  theoretical  paper  giving 
a  summary  of  the  author’s  theory  of  the  solid  state  (cf.  this  vol., 

ii,  252,  355).  The  potential  energy  of  atoms  in  the  crystals  of 

the  elements  and  the  bulk  moduli  have  been  calculated,  on  the 
assumption  that  the  attractive  force  between  the  atoms  and  nuclei 
varies  as  the  inverse  cube  of  the  distance.  The  values  for  the 
uni-,  bi-,  and  ter- valent  elements  are  in  absolute  agreement  with 
the  experimental  values  of  Richards.  The  excess  of  energy  in 
the  surface,  the  surface  tension,  has  been  deduced,  and  it  is  shown 
that  this  is  proportional  to  K%,  where  K  is  the  bulk  modulus,  a 
relation  due  to  Richards.  The  calculation  of  the  potential  energy 
of  the  atoms  in  chemical  compounds  is  complicated  by  the  unequal 
distributions  of  the  electrons  about  the  atoms,  but  the  numbers 
obtained  for  the  bulk  moduli  are  a  useful  guide  to  the  distribution 
of  the  electrons  in  the  crystal.  W.  E.  G. 

Hardness  of  Solid  Substances  and  its  Relationship  to 
Chemical  Constitution.  A.  Reis  and  L.  Zimmermann  ( Z . 
physikal.  Chem.,  1922, 102,  298 — 358). — The  method  of  determining 
hardness  by  Marten’s  sclerometric  method  has  been  investigated 
in  connexion  with  a  large  number  of  substances  of  different  types, 
including  very  soft  substances  which  exhibit  a  scratch  of  10  g  in 
width  when  a  load  of  only  1  gram  is  applied  to  the  needle  and 
shown  to  be  trustworthy  for  this  type  of  investigation.  Experi¬ 
ments  on  the  scratching  of  ninety  crystals  by  one  another  yield 
results  which  on  the  whole  are  in  agreement  with  those  obtained 
by  the  foregoing  method.  The  eroding  action  of  a  moving  liquid 
on  solid  surfaces  has  been  investigated  and  by  using  a  stream  of 
mercury  from  narrow  nozzles  it  has  been  found  possible  to  obtain 
trustworthy  results  on  the  resistance  to  erosion  of  solid  substances. 
It  is  shown  that  the  hardness  and  the  resistance  to  erosion  for 
the  larger  number  of  the  substances  examined  (about  one  hundred 
and  eighty)  are  parallel,  but  that  the  numerical  value  of  the  resist¬ 
ance  to  erosion,  measured  as  time  required  for  the  removal  of 
the  same  amount  of  material,  increases  much  more  than  the  hard¬ 
ness.  The  hardness  depends  on  the  particular  crystal  face  employed, 
and  on  the  direction  of  the  scratch,  whereas  no  such  dependence 
could  be  observed  in  the  erosion  experiments.  The  relationship 
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between  the  hardness,  crystal  structure,  and  chemical  constitution 
has  been  investigated  for  a  large  number  of  substances  of  all  types. 
A  general  connexion  is  shown  to  exist  on  the  basis  of  the  classific¬ 
ation  of  crystal  lattices  according  to  the  strength  and  spacial  par¬ 
tition  of  the  forces  of  attraction  between  the  atoms.  In  the  case 
of  those  salts  with  lattices  which  are  maintained  by  the  electro¬ 
static  attractions  of  the  ions,  it  is  shown  that  generally  the  charges 
and  distances  between  the  ions  are  determinative  of  the  hardness. 
In  the  case  of  compounds  which  have  not  the  nature  of  salts,  the 
hardness  runs  parallel  with  the  strength  of  the  residual  affinities 
which  the  molecules  exert  outwardly.  In  keeping  with  the  general 
chemical  experience  and  with  the  tendency  to  association,  it  is 
shown  from  the  hardness  measurements  that  the  residual  affinity 
is  smallest  in  the  case  of  the  hydrocarbons  and  increases  most 
strongly  under  the  influence  of  hydroxyl,  carboxyl,  and  cyanogen 
groups.  In  the  case  of  mixed  crystals,  it  is  shown  that  the  mixture 
is  harder  than  the  mean  of  the  components  and  in  some  cases  harder 
than  the  harder  component.  The  hardness  of  compressed  pastilles 
has  been  compared  with  that  of  crystals  of  the  same  substances, 
and  the  two  values  are  shown  to  be  very  nearly  equal.  A  number 
of  methods  of  producing  large  crystals  have  been  investigated, 
and  it  is  shown  that  the  tendency  of  substances  to  form  large 
crystals  is  to  a  certain  extent  a  function  of  the  chemical  constitution 
and  is  often  parallel  with  the  hardness.  J.  F.  S. 

The  Increase  in  the  Size  of  Grain  of  Metallic  Bodies  (not 
previously  Worked  in  the  Cold)  Formed  from  Powdered 
Material  by  Pressure  or  Sintering*.  F.  Sauerwald  (Z.  anorg . 
Chem 1922,  122,  277 — 294). — The  application  of  pressure  did 
not  increase  the  size  of  the  grain ;  nor  does  this  occur  at  moderate 
temperatures,  but  at  higher  temperatures  an  increase  in  granular 
size  was  observed  in  the  case  of  iron,  nickel,  cobalt,  tungsten,  and 
copper.  This  limiting  temperature  could  be  fixed  within  100°, 
and  an  increase  of  temperature  beyond  this  limit  resulted  in  a 
rapid  increase  in  the  size  of  the  grains.  This  limiting  temperature 
is  independent  of  the  pressure  applied  in  compressing  the  powder, 
and  has  a  characteristic  value  for  each  metal.  Increase  in  the 
size  of  grains  was  not  observed  in  the  cases  of  zinc  and  aluminium. 
These  results  are  discussed  in  the  light  of  Tammann’s  new  theory 
of  crystallisation  (A.,  1921,  ii,  172).  W.  T. 

The  Influence  of  Electrolytes  on  the  Cataphoretic  Charge 
of  Colloidal  Particles  and  the  Stability  of  their  Suspensions. 
I.  Experiments  with  Collodion  Particles.  Jacques  Loeb 
(J.  Gen.  Physiol .,  1922,  5,  109 — 126). — The  potential  difference 
between  collodion  particles  and  the  aqueous  solution  in  which 
they  are  suspended  has  been  determined  by  measuring  the  mobility 
of  the  particles  under  a  given  potential  gradient.  It  is  found  that 
the  influence  of  acid  and  of  alkali  and  of  most  salts  is  to  cause  the 
negative  charge  on  the  collodion  particle  to  increase  to  a  maximum 
and  then  to  decrease  with  increasing  concentration  of  the  solution. 
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A  tervalent  kation,  however  (for  example,  in  the  case  of  lanthanum 
chloride),  may  cause  a  steady  decrease  in  the  charge  and  even 
reverse  it.  The  effects  of  hydrochloric  acid,  sodium  hydroxide, 
lithium  chloride,  sodium  chloride,  and  potassium  chloride  are  very 
similar.  If  the  PH  of  the  solution  be  varied,  the  variation  of  the 
charge  with  changing  concentration  of  salt  in  the  solution  remains 
similar. 

When  the  potential  difference  between  the  particles  and  the 
solution  is  reduced  below’  a  certain  critical  value,  about  16  milli¬ 
volts,  the  suspension  of  colloidal  particles  becomes  unstable,  and 
precipitation  occurs.  W.  0.  K. 

Elasticity  of  Purified  Gelatin  Jellies  as  a  Function  of  the 
Hydrogen-ion  Concentration.  S.  E.  Sheppard,  S.  S.  Sweet, 
and  Anber  J.  Benedict  (J.  Amer.  Chem.  Soc .,  1922,  44,  1857— 
1866). — The  rigidity  and  hydrogen  don  concentration  of  deminer¬ 
alised  gelatin  jellies,  wdiich  are  free  from  products  of  hydrolysis, 
has  been  determined  for  4,  5,  7,  and  10%  jellies.  The  effect  on 
the  rigidity  of  the  addition  of  0*001%  to  0*10%  of  alum  to  the 
above-named  jellies  has  also  been  investigated.  It  is  shown  that 
except  at  very  high  (PH  >  2)  and  very  low  (PH  <  11)  hydrogen- 
ion  concentrations,  the  rigidity  does  not  vary  rapidly  with  changes 
of  the  hydrogen -ion  concentration,  the  maximum  being  at  Pn— 
7 — 9.  The  addition  of  quantities  of  aluminium  equivalent  to 
0*01 — 0*1%  of  alumina  based  on  the  dry  gelatin  produced  con¬ 
siderable  changes  in  the  rigidity-PH  curve,  and  markedly  increased 
the  rigidity.  These  results  are  discussed  in  connexion  with  the 
theory  of  the  viscosity  and  elasticity  of  gelatin.  A  misleading 
statement  on  Poisson’s  ratio  for  gelatin  jellies  in  a  previous  paper 
(A.,  1921,  ii,  311),  and  also  in  the  literature,  has  been  corrected. 

J.  F.  S. 

The  Ultra-filtration  of  Soap  Solutions  :  Sodium  Oleate 
and  Potassium  Laurate.  James  William  McBain  and  William 
Job  Jenkins  (T.,  1922,  121,  2325—2344). 

The  Reversibility  of  the  Reaction  between  Nitrogen, 
Carbon,  and  Sodium  Carbonate.  Christopher  Kelk  Ingold 
and  Daniel  Wilson  (T.,  1922,  121,  2278 — 2286). 

The  Ammonium  Carbonate-Carbamate  Equilibrium. 

Carl  Faurholt  (Z.  anorg .  Chem.,  1922,  121,  132 — 134). — A  reply 
to  Wegscheider’s  theoretical  paper  (this  vol.,  ii,  376).  The  author 
shows  that  his  results  for  the  above  equilibrium  are  in  fair  agree¬ 
ment  with  those  obtained  by  Burrows  and  Lewis  and  by  Fenton. 
The  author  also  shows  that  the  conclusions  of  Wegscheider  (A., 
1916,  ii,  617)  are  incorrect,  because  the  latter  found  that  carbamic 
acid  was  very  weak  and  the  ammonium  salt  completely  hydrolysed 
in  aqueous  solution.  The  present  author  carried  out  colorimetric 
liydrogen-ion  estimations  and  found  that  the  ammonium  salt  is 
not  hydrolysed  to  any  appreciable  extent.  W.  T. 
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Equilibrium  in  the  System  Potassium  Chlorate,  Potass¬ 
ium  Nitrate,  and  Water  at  25°.  Shigeru  Toda  ( J .  Chem .  Soc . 
Japan,  1922,  43,  320 — 328;  Mem .  Coll.  Sci.  Kyoto  Imp.  Univ.} 
1921,  4,  377 — 382). — The  equilibrium  in  the  system  potassium 
chlorate,  potassium  nitrate,  and  water  at  25°  has  been  studied. 
The  solubility  of  potassium  chlorate  at  25°  is  7-745  grams  in  100 
grams  of  solution  or  8-395  grams  in  100  grams  of  water,  and  that 
of  potassium  nitrate  is  27-24  grams  in  100  grams  of  solution  or 
37*44  grams  in  100  grams  of  water.  At  25°,  potassium  chlorate 
forms  a  solid  solution  with  potassium  nitrate  taking  up  the  latter 
to  the  extent  of  14*37  molar  %,  whilst  the  nitrate  takes  up  none 
of  the  chlorate.  K.  K. 

Equilibrium  in  the  System  Copper  Sulphate,  Ammonium 
Sulphate,  Potassium  Sulphate,  and  Water  at  25-0°.  Ryojsto- 
suke  Hayami  {Mem.  Coll.  Sci.  Kyoto ,  1921,  4,  359 — 369;  J. 
Chem.  Soc.  Japan ,  1921,  42,  421 — 441).— The  equilibrium  diagram 
for  the  system  copper  sulphate,  potassium  sulphate,  ammonium 
sulphate,  and  water  at  25°  has  been  determined,  and  also  the 
relation  between  the  composition  of  the  aqueous  solutions  and  that 
of  the  solid  solutions  when  the  residue  is  either  a  mixture  of 
CuS04,5H20  and  CuS04,(NH4,K)2S04,6H20  or  a  mixture  of 
(NH4,K)2S04  and  CuS04,(NH4,K)2S04,6H20.  J.  S.  G.  T. 

Dynamics  of  the  Formation  of  Nitriles  from  Acid- 
anhydrides  and  Amides.  II.  Kinetic  Study  of  the  Reaction 
between  Acetamide  and  Acetic  Anhydride,  using  Phase  Rule 
Methods.  Robert  Kremann,  Alfred  Zoff,  and  Victor 
Oswald  (. Monatsh .,  1922,  43,  139 — 144). — The  reaction  :  acet¬ 
amide +acetic  anhydride  acetonitrile +2  acetic  acid,  is  followed 

kinetically,  and  shown  to  reach  an  equilibrium  corresponding 
with  83%  conversion  (from  left  to  right  in  the  sense  of  the  above 
scheme)  at  98°,  and  with  87%  conversion  at  78°. 

The  method  consisted  in  taking  the  freezing  points  of  mixtures 
of  the  components  which  had  been  heated  at  the  required  tem¬ 
perature  for  different  lengths  of  time.  The  percentage  compositions 
were  then  read  from  an  experimentally  determined  curve  of  the 
freezing  points  of  mixtures  of  the  two  systems  involved  in  the 
reversible  reaction.  C.  K.  I. 


Dynamics  of  the  Formation  of  Nitriles  from  Acid-an¬ 
hydrides  and  Amides.  III.  Reaction  between  Benzamide 
and  Acetic  Anhydride.  Robert  Kremann,  Wilhelm  Rosler, 
and  Wilhelm  Pehkner  {Monatsh.,  1922,  43,  145 — 159). — Two 
side  reactions  take  place  when  equimolecular  quantities  of  acetic 
anhydride  and  benzamide  are  heated  together  : 


C6H5-C0-NH2+(CH3*C0)20 


^C6H5-CN+2CH3-C02H  (I.) 

'^C6H5-C0-NH*C0-CH3+CH3-C02H(n.) 


and  in  order  to  follow  the  process  kinetically  by  the  method 
previously  employed  (of.  preceding  abstract)  it  was  necessary 
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first  to  construct  a  ternary  freezing-point  diagram  for  the 
systems  [C6H5-C0-NH2+(CH3-C0)20],  [C6H5*CN+2CH3*C02H],  and 
[C6H5*C0*NH-C0*CH3+CH3-C02H].  With  the  aid  of  this  diagram 
the  progress  of  the  reactions  is  followed  by  a  series  of  freezing- 
point  determinations.  The  following  values  are  deduced  for  the 
composition  of  the  equilibrium  mixture  :  benz amide  0*48,  acetic 
anhydride  0-48,  benzonitrile  0T4,  acetylbenzoylimide  0-38,  acetic 
acid  0*66  mol.  C.  K.  I. 

Studies  in  Acidolysis.  I.  The  Equilibrium  between 
Acetic  Acid,  Trichloroacetic  Acid,  and  their  Ethyl  Esters. 
II.  The  Equilibrium  between  Acetic  Acid,  Trichloroacetic 
Acid,  and  their  Methyl  Esters.  J.  J.  Sudborough  and  D.  D. 
Karve  (J.  Indian  Inst.  Sci 1922,  5,  1 — 21). — As  a  preliminary 
to  the  study  of  the  reaction  between  ethyl  alcohol  and  a  mixture 
of  acetic  and  trichloroacetic  acids,  the  equilibrium  between  the 
two  acids  and  their  ethyl  esters  was  examined  at  30°.  The  equi¬ 
librium  constant  of  the  reaction  CH3*C02Et+CCl3*C02H 
CH3*C02H+CCl3’C02Et  was  found  to  be  equal  to  unity,  and  the 
same  result  was  obtained  with  the  methyl  esters.  It  follows 
that  the  relative  affinities  of  the  methoxy-  and  ethoxy-residues  for 
acetyl  and  trichloroacetyl  are  practically  identical,  in  spite  of  the 
difference  between  the  dissociation  constants  of  the  two  acids. 
In  the  absence  of  a  catalyst  the  reaction  CH3,C02Et+CCl3,C02H  — > 
CH3*C02H  +CCl3*C02Et  and  the  reverse  reaction  proceed  very 
slowly  at  30°,  the  time  required  for  the  attainment  of  equilibrium 
being  1200 — 1400  hours.  The  velocity  constants  in  both  direc¬ 
tions  are  equal,  the  value  of  1c /V  being  0*00039,  where  1c  jV = 
1/2^^  log  A1/A1— 2x.  In  this  expression,  volume  of  1000 
grams  of  the  mixture,  Ax=the  number  of  gram-mols.  per  1000 
grams,  and  x  the  number  of  molecules  which  have  reacted  after 
t  hours.  With  the  methyl  esters,  the  reaction  is  still  slower,  and 
klV= 0*000097.  E.  H.  R. 

The  Ignition  of  Gases.  II.  Ignition  by  a  Heated  Surface. 
Mixtures  of  Methane  and  Air.  Walter  Mason  and  Richard 
Vernon  Wheeler  (T.,  1922,  121,  2079—2091). 

The  Explosions  of  Varieties  of  Organic  Dust.  Experi¬ 
mental  Investigation  of  the  Simple  Case  of  Sugar  Dust. 

P.  Beyersdorfer  (Ber.,  1922,  55,  [R],  2568 — 2596). — -The  experi¬ 
ments  consist  in  a  thermal  and  an  electrical  investigation  of  the 
causes  leading  to  the  explosing  of  mixtures  of  very  finely  divided 
sucrose  and  air. 

The  explosion  chamber  consists  of  a  glass  vessel  of  about  600 
c.c.  capacity  which  is  suspended  symmetrically  in  a  copper  pot 
surrounded  by  an  asbestos  mantle  and  heated  from  below  by  a 
Franke  burner.  The  vessel  is  provided  with  inlet  and  outlet  tubes 
for  gases  and  at  its  centre  a  cage  of  thin  aluminium  foil  is  sus¬ 
pended  against  which  the  sugar  dust  is  blown  through  a  horizontal 
side  tube.  The  temperature  is  measured  by  a  silver-constantan 
thermo -element.  The  sugar  dust  is  passed  through  a  sieve  having 
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ten  thousand  meshes  to  the  square  centimetre,  dried  at  105°/ 100 
mm.,  and  preserved  over  concentrated  sulphuric  acid.  The 
apparatus  is  heated  to  slightly  above  the  desired  temperature,  and 
then  allowed  to  cool  to  the  desired  extent,  when  the  dust  is  blown 
against  the  foil.  In  this  manner,  the  latter  is  the  hottest  part  of 
the  apparatus  at  the  moment  of  the  experiment. 

The  author  defines  the  following  terms.  Ignition  is  a  process 
which  leads  to  visible  combustion.  Its  cause  may  be  of  a  dynamic, 
thermal,  or  an  electrical  nature.  The  ignition  may  lead  to  inflam¬ 
mation  or  explosion.  Inflammation  is  a  visible  process  of  com¬ 
bustion  which  takes  place  throughout  the  material  with  small 
velocity  and  little  change  of  pressure  and  has  the  power  of  causing 
further  thermal  ignition.  Explosion  is  a  visible  process  of  com¬ 
bustion  which  is  propagated  through  the  material  with  high  velocity 
and  great  change  of  pressure,  and  has  the  ability  to  ignite  other 
combustible  material  by  thermal  action  or  by  shock. 

The  author  draws  the  following  conclusions.  The  explosion  of 
dusts  can  be  caused  by  thermal  or  electrical  processes.  The  tem¬ 
perature  of  ignition  of  sugar  dust  in  air  is  410^1°,  and  in  oxygen 
371°.  The  presence  of  small  quantities  of  ozone  lowers  the  tem¬ 
perature  of  ignition  by  3°  in  air  and  by  4°  in  oxygen.  The 
temperature  of  ignition  is  dependent  on  the  oxygen  content  of  the 
gas  and  on  the  nature  and  thermal  conductivity  of  the  relatively 
inert  gases  which  accompany  the  oxygen,  carbon  dioxide  having  a 
noticeably  greater  extinguishing  action  than  nitrogen.  The 
dependence  of  the  temperature  of  ignition  of  sugar  dust  on  the 
oxygen  content  of  mixtures  of  the  latter  gas  with  nitrogen  is  repre¬ 
sented  graphically.  The  curve  approaches  asymptotically  to  the 
temperature  axis.  At  a  point  corresponding  with  the  presence  of 
about  9%  of  oxygen,  the  region  of  ignition  becomes  divided  into  an 
inflammation  and  an  explosion  region.  Ultimately,  the  thermal 
explosion  of  sugar  dust  is  a  gaseous  explosion.  The  process  occurs 
in  twfo  phases  :  (i)  the  gasification  of  sugar  dust  such  as  takes  place 
in  the  case  of  coal,  and  (ii)  the  oxidation  of  the  sugar  gas  ”  until 
ignition  sets  in.  [In  experiments  on  the  temperature  of  ignition 
of  sugar  dust  in  air  in  which  such  ignition  just  does  not  occur,  a 
rapid  initial  drop  of  10 — 15°  in  temperature  is  invariably  observed 
(due  to  gasification  of  the  sugar)  followed  by  a  rise  in  temperature 
which  generally  exceeds  the  initial  temperature  ultimately  (due  to 
oxidation  of  the  gas).]  The  upper  limit  of  explosion  is  established 
at  13-5  kilos,  of  dust  per  cubic  metre;  the  lower  safety  limit  is 
calculated  to  be  17*5  grams  per  cubic  metre. 

Sugar  dust  becomes  positively  charged  when  projected  through 
the  air.  If  it  is  whirled  through  the  air,  tensions  of  multiples  of 
ten  thousand  volts  may  be  developed.  Discharge  of  the  loaded 
particles  in  a  gas  may  occur  silently,  but  they  have  no  immediate 
connexion  with  the  luminosity  Avhich  accompanies  the  process  and  is 
readily  visible  in  the  dark.  This  luminosity  is  specific  for  each  gas, 
and  is  identical  with  that  observed  for  it  in  an  alternating  field. 

Sugar  dust  may  be  caused  to  explode  in  an  alternating  field. 
The  phases  of  the  electrical  explosion  are  :  (1)  the  formation  of 
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ozone  and  nitrogen  pentoxide,  (2)  the  reaction  of  these  substances 
with  the  most  minute  sugar  particles,  and  (3)  explosion  as  a  result 
of  this  reaction  in  the  alternating  field.  Sugar  dust  forms  an  aerosol 
with  air ;  if  this  suddenly  approaches  the  isoelectric  point,  a  flash 
occurs  which  ignites  the  dust  cloud. 

The  conclusions  elucidated  for  sugar  dust  are  applicable  to 
every  explosive  dust  whether  organic  or  inorganic. 

Magnetic  phenomena  have  no  influence  on  the  occurrence  of  dust 
explosions. 

The  violence  of  a  dust  explosion  is  attributed  to  the  adsorption 
of  oxygen  by  the  dust. 

Triboluminescence  cannot  be  regarded  as  a  cause  of  sugar  dust 
explosions.  H.  W. 

Michael’s  Addition  and  Separation  Rule.  L.  Smith  {Z. 
' physikal .  Chem .,  1922,  102,  359 — 363). — A  theoretical  paper  in 
which  on  the  basis  of  the  author’s  investigations  on  the  velocity  of 
the  reactions  OH*CH2,CH(OH)*CH2Cl-bOH/  ^  OH’CH2#CH*CH2-f- 

C1'+K»0,  and  0H-CH9-CHC1-CH2-0H+0H' OH-CH2-CH-CH2  + 

\0/ 

Cl'+HgO  (A.,  1920,  i,  658),  an  attempt  is  made  to  explain  Michael’s 
addition  and  separation  rule.  This  rule  may  be  stated  as  follows  : 
When  two  isomeric  compounds  may  be  formed  from  an  unsaturated 
compound,  a  direct  relationship  exists  between  the  relative  quantities 
of  the  additive  compounds  produced  and  the  velocities  with  which 
they  may  be  reconverted  into  the  original  substance.  J.  F.  S. 


The  Equilibrium  Isomerism  between  Bomyl  Chloride, 
isoBornyl  Chloride,  and  Camphene  Hydrochloride.  Hans 
Meerwein  and  Konrad  van  Emster  [with  Jacob  Joussen]  (Ber., 
1922,  55,  [B],  2500—2528;  cf.  A.,  1920,  i,  855).— In  the  molten 
condition  and  in  solution,  an  equilibrium  is  established  between 
bornyl  chloride  (1),  {sobornyl  chloride  (II),  and  camphene  hydro¬ 
chloride  (III),  in  accordance  with  the  scheme  : 


CHo— CH—CH, 


CMe, 


(TL 


Cl-C-H 


CMe 

(10 


CH9 — CH — CHo 
i 

CMe., 


CMe 

(tl.) 


CH, — CH — CH0 


Me, 


CH2— 


•OH 


Cl  CMe 

(III.) 


The  equilibrium  is  dependent  on  the  temperature  and  to  a  slight 
extent  on  the  solvent.  At  the  atmospheric  temperature,  it  is 
greatly  displaced  in  the  direction  of  bornyl  chloride.  The  trans¬ 
formation  from  right  to  left  occurs  exothermally ;  bornyl  chloride 
is  therefore  the  most  stable,  camphene  hydrochloride  the  most 
labile  isomeride.  With  increasing  temperature,  the  equilibrium 
becomes  more  and  more  displaced  in  favour  of  asobomyl  chloride 
and  camphene  hydrochloride.  The  interconversion  of  esobomyl 
chloride  and  camphene  hydrochloride  takes  place  readily  at  the 
atmospheric  temperature,  whereas  the  transformation  of  bornyl 
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chloride  into  isobornyl  chloride  occurs  with  greater  difficulty  and 
only  at  a  more  elevated  temperature. 

The  velocity  of  the  conversion  of  camphene  hydrochloride  into 
isobornyl  chloride  at  20°  or  40°  has  been  examined  in  the  following 
solvents :  cresol,  sulphur  dioxide,  nitromethane,  acetonitrile,  nitro¬ 
benzene,  benzonitrile,  anisole,  bromobenzene,  ethyl  bromide,  chloro¬ 
benzene,  benzene,  light  petroleum,  and  ether.  The  rate  of  change 
is  enormously  influenced  by  the  solvent.  In  cresol,  it  occurs  so 
rapidly  that  it  is  complete  almost  as  soon  as  the  camphene  hydro¬ 
chloride  has  passed  into  solution ;  ether,  at  the  other  end  of  the 
scale,  acts  practically  as  a  stabilising  agent  towards  camphene 
hydrochloride.  The  transformation  is  a  unimolecular  change.  In 
general,  the  values  of  k  exhibit  a  decreasing  tendency  during  the 
course  of  an  experiment,  which  is  due  to  the  partial  dissociation  of 
camphene  hydrochloride  in  solution  into  camphene  and  hydrogen 
chloride  and  the  catalytic  acceleration  of  the  transformation  by 
the  latter;  with  decreasing  content  of  camphene  hydrochloride, 
the  concentration  of  the  hydrogen  chloride  also  diminishes  and  the 
rate  of  change  becomes  smaller.  The  results  indicate  that  the 
conversion  of  camphene  hydrochloride  into  isobornyl  chloride  is 
due  to  an  actual,  intramolecular  atomic  displacement  and  cannot 
be  explained  by  elimination  and  re-addition  of  hydrogen  chloride. 
An  intimate  connexion  is  obvious  between  the  dielectric  constant 


of  the  solvent  and  its  influence  on  the  rate  of  conversion  of  camphene 
hydrochloride  into  tsobornyl  chloride,  the  latter  being  greatest  in 
strongly  ionising  solvents  (nitromethane  and  acetonitrile)  and 
smallest  in  non-ionising  solvents  (benzene,  ether,  light  petroleum). 
From  this  it  appears  that  the  velocity  of  the  change  depends  on  the 
degree  of  the  electrolytic  dissociation  of  camphene  hydrochloride 


and  that  the  conversion  only  occurs  subsequently  to  ionisation. 
The  change,  therefore,  consists  not  in  a  wandering  of  the  chlorine 


CH2— CH- 


•CMe; 


h2o 


J^cne 

OH 


h2c— ch- 


h2o 


_CMe  atom,  but  in 

i  2  a  rearrange- 

I  qi~  ment  of  the 
TJMe  cation  in  ac¬ 

cordance  with 
-■  the  annexed 


scheme,  whereby  the  more  strongly  ionised  camphene  hydro¬ 
chloride  passes  into  the  less  strongly  ionised  isobornyl  chloride. 
A  perfect  parallelism  between  rate  of  change  and  dielectric 
constant  of  the  solvent  is  not  observed,  exceptions  being  en¬ 
countered  in  the  cases  of  cresol,  sulphur  dioxide,  and  anisole, 
on  the  one  hand,  and  of  ether  on  the  other.  Precisely  these  solvents 
have  an  anomalous  action  towards  triphenylmethyl  chloride,  and 
it  seems  probable  that  their  effect  can  be  explained  in  a  uniform 
manner,  and  that  phenol,  sulphur  dioxide,  and  (to  a  less  extent) 
anisole  form  complex  compounds  with  camphene  hydrochloride  in 
which  the  mobility  of  the  chlorine  atom  is  increased  or  the  ionisation 
of  camphene  hydrochloride  occurs  to  a  greater  degree.  The 
influence  of  complex  formation  on  the  ionisation  and  therefore  on 
the  rate  of  transformation  of  camphene  hydrochloride  is  further 
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illustrated  by  the  catalytic  acceleration  of  the  change  by  the 
halogen  acids,  antimony  pentachloride,  stannic  chloride,  ferric 
chloride,  mercuric  chloride,  and  antimony  trichloride  (all  of  which 
yield  additive  compounds  with  triphenylmethyl  chloride),  whereas 
phosphorus  trichloride  and  silicon  tetrachloride,  which  show  no 
tendency  to  complex  formation,  are  inactive.  In  the  presence  of 
catalysts,  the  change  is  unimolecular,  and  the  constancy  of  k  is 
more  satisfactory  than  in  their  absence,  since  the  effect  of  the 
hydrogen  chloride  (see  above)  is  of  relatively  less  importance. 

The  influence  of  the  solvent  on  the  degree  of  ionisation  of 
camphene  hydrochloride  is  also  observed  in  the  alcoholysis  of  this 
substance.  The  conversion  of  camphene  hydrochloride  into  camph¬ 
ene  hydrate  methyl  ether  by  methyl  alcohol  has  been  examined 
kinetically  in  the  presence  of  nitromethane,  acetonitrile,  nitro¬ 
benzene,  benzonitrile,  anisole,  bromobenzene,  chlorobenzene,  benz¬ 
ene,  ethyl  bromide,  pyridine,  and  ether  and  it  is  found  that  the 
effect  of  the  solvents  is  approximately  the  same  as  that  observed 
in  the  conversion  of  camphene  hydrochloride  into  asobornyl  chloride. 
The  analogy  between  triphenylmethyl  chloride  and  camphene 
hydrochloride  is  illustrated  further  by  a  study  of  the  alcoholysis 
of  the  former  by  amyl  alcohol  in  the  presence  of  nitrobenzene, 
benzonitrile,  bromobenzene,  chlorobenzene,  anisole,  ethyl  bromide, 
benzene,  pyridine,  and  ether,  and  the  complete  parallelism  thus 
established  justifies  the  assumption  of  the  ionisation  of  camphene 
hydrochloride  which  cannot  be  measured  directly  on  account  of 
the  ease  with  which  it  is  converted  into  asobornyl  chloride  in  all 
solvents  which  are  suitable  for  measurements  of  conductivity. 

Unfortunately,  it  is  not  possible  to  measure  the  rate  of  the  reverse 
transformation  of  isobornyl  chloride  into  camphene  hydrochloride, 
but  it  is  shown  to  be  subject  to  the  same  catalytic  influences  by 
observation  on  the  rate  of  decomposition  of  zsobomyl  chloride  into 
camphene  or  camphene  hydrate  and  hydrogen  chloride  under 
differing  conditions,  this  decomposition  being  consequent  on  the 
transformation  of  zsobornyl  chloride  into  camphene  hydrochloride. 

The  mutual  transformation  of  fsobornyl  and  bornyl  chlorides 
takes  place  with  much  greater  difficulty  and  in  non -ionising  solvents 
in  the  absence  of  catalysts  is  extremely  slow  at  130°.  In  cresol, 
sulphur  dioxide,  or  chlorobenzene  in  the  presence  of  stannic  chloride, 
the  change  occurs  with  considerable  rapidity  at  70°,  but  the  con¬ 
ditions  are  unsuitable  for  physico-chemical  examination. 

The  authors  have  previously  described  (loc.  cit.)  the  isolation 
of  “  true  ”  pinene  hydrochloride.  The  compound  had  been 
obtained  previously  in  1914  by  Aschan  (cf.  A.,  1921,  i,  795),  whose 
work,  however,  was  not  generally  accessible  until  recently.  It  has 
now  been  obtained  in  the  crystalline  condition  (although  not  quite 
free  from  bornyl  chloride)  by  the  action  of  hydrogen  chloride  on 
a  dilute  solution  of  pinene  in  light  petroleum  at  —60°.  It  is 
instantly  decomposed  by  water  and  alcohol,  and  can  be  titrated 
in  alcoholic  solution  in  the  same  manner  as  hydrochloric  acid. 
It  resembles  camphene  hydrochloride  in  that  its  solutions  can  be 
greatly  stabilised  by  the  addition  of  ether. 
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The  estimation  of  camphene  hydrochloride,  ?‘sobomyl  chloride, 
and  free  hydrogen  chloride  in  their  solutions  is  effected  in  the 
following  manner.  Camphene  hydrochloride  is  determined  by 
adding  an  excess  of  7^/5 -absolute  alcoholic  sodium  ethoxide  to  the 
solution  together  with  methyl  alcohol,  and  titrating  the  excess  of 
alkoxide  after  the  mixture  has  been  preserved  for  an  hour  at  20° 
with  N / 10- alcoholic  hydrogen  chloride  in  the  presence  of  phenol- 
phthalein  as  indicator.  isoBornyl  chloride  is  estimated  by  boiling 
the  mixture  for  an  hour  with  N jo- alcoholic  potassium  hydroxide 
solution,  with  the  addition  of  a  little  water.  Free  hydrogen  chloride 
in  the  presence  of  camphene  hydrochloride  is  estimated  by  taking 
advantage  of  the  observation  that  the  dissociation  of  the  latter 
can  be  delayed  to  such  an  extent  by  the  addition  of  ether  that 
the  free  acid  can  be  titrated  with  sodium  ethoxide  solution  in  the 
presence  of  iodoeosin  as  indicator. 

Camphene  hydrochloride  is  prepared  by  treating  a  solution  of 
camphene  in  ether  with  hydrogen  chloride  and  filtration  of  the 
product  with  exclusion  of  atmospheric  moisture ;  the  material, 
when  most  carefully  prepared  in  this  manner,  contains  about  9 — 
10%  of  isobornyl  chloride.  A  somewhat  purer  product  (con¬ 
taining  93*3%  of  camphene  hydrochloride)  can  be  secured  by  using 
light  petroleum  as  solvent,  in  which,  however,  the  addition  of  the 
halogen  acid  occurs  very  slowly.  ^oBornyl  chloride  is  obtained 
by  saturating  a  solution  of  camphene  in  ethyl  bromide  with  hydrogen 
chloride  at  10 — 20°,  heating  the  mixture  uninterruptedly  under  a 
reflux  condenser  during  six  days  at  55°,  removing  the  solvent, 
and  crystallising  the  residue  from  amyl  alcohol.  It  has  m.  p. 
16T5°,  and  contains  99*6%  of  pure  ^sobomyl  chloride ;  the  presence 
of  camphene  hydrochloride  cannot  be  detected.  H.  W. 

The  Velocity  of  Reaction  in  Mixed  Solvents.  III.  The 
Influence  of  Temperature  on  the  Velocity  of  Saponification 
of  Esters.  Hamilton  McCombie,  Harold  Archibald  Scar¬ 
borough,  and  Richard  Hardcastle  Settle  (T.,  1922,  121, 
2308 — 2318). 

Rate  of  Hydrolysis  of  Wheat  Gliadin.  Hubert  Bradford 
Vickery  (J.  Biol.  Chem.}  1922,  53,  495 — 511). — Results  are  given 
of  a  large  number  of  experiments  in  which  measurements  were 
made  of  the  rate  of  hydrolysis  of  gliadin  by  acids  of  various  con¬ 
centrations  and  also  by  alkalis.  Hydrolysis  both  of  the  amide 
nitrogen  and  of  the  peptide  linkings  proceeds  more  rapidly  the 
greater  the  concentration  of  the  acid.  In  the  early  stages,  alkalis 
are  more  effective  than  acids.  Owing  to  secondary  decompositions, 
however,  considerably  larger  quantities  of  ammonia  are  liberated 
by  alkalis  than  by  acids.  Hydrolysis  is  more  rapid  with  barium 
hydroxide  than  with  sodium  hydroxide  of  equivalent  concentration. 

E.  S. 

Influence  of  the  Catalyst  on  the  Thermodynamic  Quantities 
Regulating  the  Velocity  of  a  Reaction.  E.  van  Thiel  ( Proc . 
K .  Ahad.  Wetensch.  Amsterdam ,  1922,  25,  199 — 209). — After  a  theo- 
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retical  discussion  of  the  velocity  of  chemical  reactions  in  which  the 
hypotheses  of  Trautz,  Lewis,  Scheffer,  and  Marcelin  are  con¬ 
sidered,  it  is  shown  that  the  hypotheses  of  Trautz  and  Lewis  demand 
that  a  reaction  which  is  strongly  catalysed  shall  have  a  smaller 
temperature  coefficient  than  the  same  reaction  uncatalysed  or 
weakly  catalysed,  whilst  Scheffer's  hypothesis  shows  that  a  cata¬ 
lysed  reaction  can  have  a  temperature  coefficient  and  an  energy 
increment  which  are  greater  than  those  of  the  uncatalysed  reaction. 
An  attempt  has  been  made  to  decide  between  these  two  hypotheses 
by  means  of  measurements  of  the  rate  of  acetylation  of  diphenyl- 
amine  at  0°,  20°,  30°,  40°,  and  50°  both  without  a  catalyst  and  in 
the  presence  of  ^-bromobenzenesulphonic  acid  or  p-toluenesulphonic 
acid  as  catalyst.  The  results  of  these  experiments  show  that 
Scheffer’s  hypothesis  is  in  keeping  with  the  facts.  J.  F.  S. 

Dislocation  Theory  of  Catalysis.  J.  Boeseken  (Proc.  K. 
Akad.  Wetensch .  Amsterdam ,  1922,  25,  210 — 215). — A  theoretical 
paper  in  which  the  author  discusses  the  mechanism  of  catalysis. 
He  starts  from  the  idea  that  ideal  catalysts  are  those  which  are 
not  temporarily  fixed  in  intermediate  compounds  and  so  with¬ 
drawn  from  the  reaction  mass.  Real  catalysis  is  the  interaction 
between  the  catalyst  and  the  molecules  which  has  nothing  to  do 
with  the  formation  of  a  compound.  This  interaction  is  termed  a 
dislocation ,  and  may  be  regarded  as  consisting  of  a  change  in  the 
paths  of  the  electrons.  The  hypothesis  is  considered  in  the  case 
of  the  photo -oxidation  of  alcohols  in  the  presence  of  p-benzo- 
phenone  and  oxygen.  In  this  case,  the  author  has  shown  (A., 
1921,  ii,  500)  that  above  a  certain  concentration  of  the  ketone  the 
velocity  is  independent  of  this  concentration,  and,  further,  it  is 
proportional  to  the  square  of  the  intensity  of  the  light  and  to  the 
concentration  of  the  alcohol,  which  is  explained  as  follows  :  The 
ketone  absorbs  part  of  the  light  and  is  activated  by  it,  the  quantity 
of  activated  ketone  is  7(1— e~kcd),  where  k  is  the  absorption 
coefficient,  c  the  concentration  of  the  ketone,  and  d  the  thickness 
of  the  layer.  When  k ,  c,  and  d  are  large,  the  quantity  of  activated 
ketone  becomes  proportional  to  I  and  independent  of  c.  The 
whole  process  then  is  as  follows  :  Under  the  influence  of  light  a 
quantity  of  photo-ketone  kl(\—e~l£cd)  is  formed  instantaneously, 
this  amount  approaches  the  value  kl,  so  that  the  first  stage  of  the 
process  is  represent  ed  by  the  equation  (1)  ketone + light  ^photo- 
ketone,  and  is  followed  by  the  reaction  which  regulates  the  process. 
(2)  photo-ketone + alcohol—  (photo-ketone),  alcohol;  the  meeting 
of  the  two  molecules  activates  two  hydrogen  atoms  of  the  alcohol 
and  is  represented  by  (3)  (photo-ketone),  alcohol  — >  [(photo-ketone), 
active  alcohol].  This  process  which  probably  takes  place  with  the 
velocity  of  light,  is  the  real  catalysis,  the  dislocation.  The  alcohol 
molecules  are  thereby  brought  into  the  condition  to  react  according 
to  (4)  2[(photo-ketone)  active  alcohol]+02=2  ketone-f-2  aldehyde -|- 
2H20,  which  also  occurs  with  a  groat  velocity.  The  photo-ketone 
may  be  replaced  by  palladium,  and  the  same  type  of  reaction  will 
occur  and  is  similarly  explained.  This  explanation  demands 
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intimate  contact  between  the  catalyst  and  the  reacting  molecules. 
It  is  shown  that  Scheffer’s  relation  of  the  reaction  constant.,  log*  k~ 
(Et-~E)IRT-\-B  represents  the  thermodynamic  aspect  of  the  above 
hypothesis  (cf.  Thiel,  preceding  abstract).  J.  F.  S. 

The  Influencing  of  the  Catalysis  of  Hydrogen  Peroxide 
with  Platinum  by  Rontgen  Rays.  Anton  Kailan  ( Ber ., 
1922,  55,  [B],  2492 — 2494). — Recalculation  of  the  experimental 
results  of  Schwarz  and  Friedrich  (this  vol.,  ii,  43G)  show  that  the 
catalytic  decomposition  of  concentrated  hydrogen  peroxide  is  a  bi- 
molecular  action  and  not  imimolecular  as  stated  by  these  authors. 

In  an  addendum  to  the  communication,  the  correctness  of  the 
criticism  is  recognised  by  Schwarz  and  Friedrich.  H.  W. 

Catalysis.  XIV.  The  Action  of  Nitric  Acid  on  Metals 
and  an  Example  of  a  Periodic  Reaction,  B.  C.  Banerji  and 
N.  R.  Dhar  (Z.  anorg .  Chem .,  1922,  122,  73 — 80). — The  rate  of 
standard  solution  of  copper,  silver,  lead,  nickel,  brass,  mint  silver,  and 
of  copper-nickel  alloy,  in  nitric  acid,  was  studied  in  the  presence 
of  different  salts.  Ferrous  salts  acted  as  catalysts;  this  catalytic 
effect  is  ascribed  to  the  nitrous  acid  which  is  formed  by  the  action 
of  ferrous  salts  on  nitric  acid.  Ferric  salts  were  also  found  to  act 
as  positive  catalysts ;  this  is  due  to  the  formation  of  ferrous  salts 
by  the  action  of  the  metals  copper,  silver,  etc.,  on  the  ferric  salts. 
Oxidising  agents,  for  example,  potassium  permanganate,  potassium 
chlorate,  are  negative  catalysts  because  they  prevent  the  formation. of 
nitrous  acid.  The  dissolution  of  a  50%  copper-nickel  alloy  in  nitric 
acid  takes  place  in  well-defined  periods  of  reaction,  each  period 
being  followed  by  a  period  of  no  reaction.  W.  T. 

Catalytic  Action  at  Solid  Surfaces.  VIII.  Action  of 
Sodium  Carbonate  in  Promoting  the  Hydrogenation  of 
Phenol.  E.  F.  Armstrong  and  T.  P.  Hilditch  ( Proc .  Roy. 
Soc.y  1922,  [A],  102,  21 — 27 ;  cf.  this  vol.,  ii,  41). — The  results  of  a 
number  of  experiments  on  the  hydrogenation  of  phenol  in  the 
presence  of  nickel  powder  and  sodium  carbonate  at  180°  and  under 
a  pressure  of  hydrogen  of  80  lb.  per  sq.  inch  are  described.  The 
object  of  the  experiments  was  to  ascertain  the  part  played  by  a 
promoter  in  a  catalytic  change.  The  products  of  the  reaction  are 
cycZohexanol  95%,  some  cyclohexanone,  with  practically  no  un¬ 
changed  phenol.  The  presence  of  sodium  carbonate  has  an  acceler¬ 
ating  action  which  is  dependent  on  the  amount  of  carbonate  present ; 
if  an  excess  is  present  the  hydrogenation  is  retarded.  The  optimum 
amount  of  sodium  carbonate  bears  no  relationship  to  the  amount 
of  phenol  present,  but  is  closely  connected  with  the  amount  of 
nickel  catalyst  employed,  and  in  the  present  experiments  is  found 
to  be  at  the  point  where  the  amount  of  sodium  carbonate  is  about 
25%  of  the  weight  of  the  nickel.  The  exact  mechanism  by  which 
the  sodium  carbonate  assists  the  hydrogenation  has  not  been 
discovered,  but  it  appears  that  the  stimulation  is  not  a  true  acceler¬ 
ation  but  the  restoration  of  the  nickel  to  its  normal  function  by  the 
suppression  of  a  retardation,  which  is  probably  of  the  nature  of  a 
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poisoning  of  the  catalyst  by  the  phenol.  It  is  found  that  the 
curvilinear  nature  of  the  time-absorption  relationship  in  the 
absence  of  sodium  carbonate  becomes  linear  in  the  presence  of 
this  substance.  This  fact  furnishes  further  evidence  that  the  role 
of  the  promoter  in  this  case  is  a  protective  one  with  respect  to 
the  catalyst,  rendering  the  latter  free  to  exert  its  normal  functions. 

J.  F.  S. 

Catalytic  Action  at  Solid  Surfaces.  IX.  Action  of  Copper 
in  Promoting  the  Activity  of  Nickel  Catalyst.  E.  F.  Arm¬ 
strong  and  T.  P.  Hilditch  ( Proc .  Roy.  Soc.f  1922,  [A],  102,  27 — 
32 ;  cf.  preceding  abstract). — It  is  shown  that  a  copper-nickel 
catalyst  may  be  produced  in  hydrogen  when  suitably  supported 
compounds  are  heated  at  180°,  whereas  supported  nickel  compounds 
alone  are  not  reduced  by  hydrogen  below  300°  and  not  rapidly 
below  350 — 400°.  It  is  shown  that  for  the  reduction  of  the  nickel 
at  this  low  temperature  an  intimate  mixture  of  the  two  compounds 
must  be  used,  which  must  be  more  intimate  than  can  be  obtained 
by  mechanical  mixture.  Co -precipitation  is  not  always  sufficient 
to  obtain  the  desired  degree  of  intimacy,  for  a  comparison  of  the 
activity  of  the  catalysts  with  the  nature  of  the  nickel  cupricarbon- 
ates  from  which  they  are  produced  shows  that  both  the  nickel  and 
copper  must  be  in  the  same  complex  molecule  to  obtain  any  degree 
of  catalytic  activity.  On  the  basis  of  the  foregoing,  the  relatively 
low  temperature  of  the  reduction  of  the  nickel  is  explained  as 
follows  :  the  reduction  of  copper  carbonate  or  cupric  oxide  is 
strongly  exothermic,  and  even  although  the  exterior  temperature  is 
only  180°,  it  is  evident  that  the  temperature  inside  the  molecule 
must  momentarily,  at  least,  be  far  above  the  outside  temperature. 

J.  F.  S. 

Influence  of  s. -Trinitrobenzene  on  Reactions  in  which 
Arylamines  are  involved.  J.  J.  Sudborotjgh  and  R.  C.  Shah 
{J.  Indian  Inst.  Sci.}  1922,  5,  29 — 35). — To  determine  whether, 
on  account  of  the  readiness  with  which  polynitro- aromatic  com¬ 
pounds  form  additive  compounds  with  most  of  the  simple  aryl¬ 
amines,  such  nitro-compounds  would  have  a  catalytic  influence 
on  reactions  involving  aromatic  amines,  a  number  of  such  re¬ 
actions  which  are  readily  catalysed  by  iodine  were  carried  out  in 
presence  of  s. -trinitrobenzene.  The  reactions  studied  were  the 
methylation  of  aniline,  formation  of  phenyl- a-naphthylamine  from 
aniline  and  a-naphthylamine,  condensation  of  aniline  with  benzo- 
phenone,  the  formation  of  thiodiphenylamine  from  diphenylamine 
and  sulphur,  and  the  acetylation  of  aniline.  In  no  case  had  the 
s.  -  trinitrobenzene  any  catalytic  influence,  whilst  iodine  was  a 
powerful  catalyst  for  all  except  the  last  of  these  reactions. 

E.  H.  R. 

Atoms  and  Electrons.  Robert  N.  Pease  {Nature,  1922, 
110,  379 — 380). — In  view  of  the  facts  (1)  that  the  distances 
between  the  atomic  centres  in  crystals  of  cerium  and  thorium  are 
practically  the  same,  the  number  of  electrons  being  58  and  90, 
vol.  cxxil.  ii.  28 
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respectively,  and  (2)  that  in  the  atom  of  uranium  (atomic  volume 
12‘8)  there  are  concentrated  32  more  electrons  than  in  the  atom 
of  neodymium  (atomic  volume  20*7),  it  is  significant  that  elements 
of  higher  atomic  number  than  uranium  are  not  known  to  exist, 
and  that  most  of  those  of  immediately  lower  atomic  number  are 
unstable.  In  the  case  of  elements  of  high  atomic  number,  the 
electron- density  must  therefore  be  greater  than  in  other  cases, 
and  be  accompanied  by  a  greater  attractive  force  on  the  nucleus. 
It  is  suggested  that  periodical  exertion  by  numbers  of  electrons  of 
attractive  forces  on  the  positive  nucleus  in  the  same  direction  may 
result  in  the  extraction  of  a  positively  charged  constituent  of  the 
latter  and  its  expulsion  as  an  a-particle.  The  rate  of  decay  would 
depend  primarily  on  the  stability  of  the  nucleus,  and  the  suggested 
mechanism  would  constitute  the  trigger  action.  A.  A.  E. 


Periodic  Structure  of  Atoms  and  Elements.  H.  Newman 
Allen  ( Nature ,  1922,  110,  415). — In  one  of  the  models  postulated 
by  Crehore  (A.,  1921,  ii,  632;  this  vol.,  ii,  438,  494),  one  of  the 
particles  marked  4  is  also  marked  with  a  dot,  evidently  indicating 
that  it  has  a  charge  only.  By  calling  these  particles  y ,  it  has 
been  found  possible  to  construct  hypothetical  models  for  a  con¬ 
siderable  number  of  atoms  of  the  form  indicated  by  the  following 
examples  representing  nitrogen  (I),  fluorine  (II  or  III),  and  uranium 
(IV),  respectively : 


/Hx 


-y-H-H-  ...  — y— H—  >Hn  ... 

a  rr  &•••  tj  a — a 

— y  —  Jtl -  — y— Jti— 


^lSorZnsor7?-11- 


— 7y—  — 7  y— H— 


a— 


y  — y 

(I.)  (II.)  (III.)  (IV.) 

The  strokes  represent  electrons;  in  II,  the  a’s  join  to  form  a  ring, 
in  III,  two  y’s  join  to  the  a  to  form  a  ring,  and  in  IV,  a  ring  structure 
is  also  obtained.  A.  A.  E. 


The  Rare  Earths  in  the  Periodic  System.  Carl  Renz 
(Z.  anorg.  Chem .,  1922,  122,  135 — 145). — The  author  reviews  the 
literature  on  the  subject  and  discusses  the  difficulties.  He  suggests 
as  a  solution  a  modification  of  Soddy’s  helical  representation  of 
the  periodic  law.  W.  T. 

Determination  of  the  Molecular  Weight  of  Substances  in 
Alcoholic  Solution  from  the  Elevation  of  the  Flash  Point. 

Robert  Wright  (T.,  1922,  121,  2247 — 2250). 

Polar  and  N on-polar  Valency  in  Organic  Compounds. 

W.  E.  Garner  ( Nature ,  1922,  110,  543 — 544). — Two  explanations 
may  be  given  of  the  positive  and  negative  relationships  of  groups 
in  organic  compounds  :  (a)  there  may  be  a  partial  transference  of 
an  electron  between  the  group  and  the  residue  of  the  molecule, 
or  (6)  there  may  be  a  varying  concentration  of  polar  molecules  in 
the  typically  non-polar  substance.  In  the  consideration  of  the 
second  possibility,  an  equilibrium  may  be  imagined  to  exist  between 
the  polar  and  non-polar  substances  which  will  be  affected  by  the 


INORGANIC  CHEMISTRY. 


ii.  759 


temperature,  nature  of  the  solvent,  etc.  Thus,  in  those  substances 

where  the  stability  of  the  non-polar  arrangement  is  very  great,  the 

—  +  +  - 

occurrence  of  both  forms,  AX  and  AX,  will  be  possible,  and  in  the 
presence  of  a  suitable  solvent  these  may  give  rise  to  the  respective 
ions.  A.  A.  E. 

Melting  Point  Tubes  as  Reaction  Vessels.  August  Fuchs 
(Monatsh.,  1922,  43,  129 — 137). — Details  are  given  for  carrying  out 
the  commoner  manipulations,  using  very  small  quantities  of  material 
(2 — 5  mg.).  That  satisfactory  preparations  and  purifications  can 
be  effected  by  the  methods  indicated  is  proved  by  a  record  of 
examples  actually  worked  out.  C.  K.  I. 

Perforation  Apparatus  for  the  Extraction  of  Liquids  by 
Liquids.  Non-miscible  Liquids.  Fayolle  and  Ch.  Lormand 
(Chim.  et  Ind .,  1922,  8,  273 — 274).- — -Two  types  of  apparatus  are 
described  for  the  extraction  of  a  liquid  by  another  liquid  with 
which  it  does  not  mix.  One  type  is  for  use  where  the  solvent  is 
heavier  than  the  liquid  to  be  extracted,  and  the  other  where  the 
solvent  is  the  lighter  of  the  two  liquids.  In  either  case  the  extraction 
is  continuous.  W.  G. 

A  Shaking  Machine  for  Large  Quantities  of  Fluid.  Hart- 
wig  Franzen  (Z.  physiol.  Chem.,  1922, 122,  86 — 87). — An  apparatus 
is  described  suitable  for  stirring  large  amounts  of  lead  precipi¬ 
tates  in  aqueous  suspension,  while  treating  them  with  carbon 
dioxide  or  hydrogen  sulphide.  W.  O.  K. 
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Vapour  Pressure  of  Hydrogen.  Determinations  in  the 
Region  of  Liquid  Hydrogen.  H.  Kamerlingh  Onnes  and 
J.  Palacios  Martinez  (Anal.  Fis.  Quim.,  1922,  20,  233 — 242). — 
The  vapour  pressures  of  liquid  hydrogen  at  temperatures  near  its 
normal  boiling  point  were  measured  using  a  helium  thermometer. 
By  interpolation,  the  boiling  point  of  hydrogen  at  a  pressure  of 
759‘549  mm.  of  mercury  is  given  as  2035°  K  (Kelvin  international 
scale).  G.  W.  R. 

Spontaneous  Incandescence  of  Substances  in  Atomic 
Hydrogen  Gas.  R.  W.  Wood  ( Proc .  Roy .  Soc .,  1922,  [A],  102, 
1 — 9). — A  number  of  experiments  with  very  long  hydrogen  dis¬ 
charge  tubes  are  described  from  which  it  is  shown  that  some  metals, 
oxides,  and  other  substances  are  raised  to  incandescence  when 
introduced  into  a  stream  of  atomic  hydrogen,  the  surface  of  the 
substance  acting  as  a  catalyst  in  bringing  about  the  recombination 
of  the  atoms.  Atomic  hydrogen,  practically  free  from  molecular 
hydrogen,  may  be  drawn  by  a  pump  from  the  central  portion  of  a 
long  discharge  tube  excited  by  a  current  of  high  potential.  Fire 
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polished  glass  surfaces,  such  as  the  walls  of  a  glass  tube,  have  a 
comparatively  feeble  catalysing  power  whilst  fractured  surfaces 
cause  the  recombination  of  the  atoms,  and  are  strongly  heated. 
The  action  of  water  vapour  or  oxygen  in  enhancing  the  Balmer 
spectrum,  and  suppressing  the  secondary  spectrum  of  hydrogen,  is 
probably  due  to  its  action  on  the  walls  of  the  tube,  which,  when 
dry,  catalyse  the  atomic  hydrogen  as  fast  as  it  is  formed  by  the 
current.  The  peculiar  spectroscopic  phenomena  observed  with  long 
hydrogen  tubes,  described  in  an  earlier  paper  (A.,  1920,  ii,  569)  are 
explained.  Methods  are  suggested  for  determining  the  physical 
and  optical  properties  of  atomic  hydrogen  gas.  J.  F.  S. 

Evidence  of  the  Existence  of  Isotopes  of  Chlorine.  Mata- 
kichi  Ishino  (Mem.  Coll.  Sci.  Kyoto ,  1921,  4,  311 — 315). — Em¬ 
ploying  the  method  of  positive-ray  analysis,  using  the  crossed- 
deflexion  method  devised  by  Thomson,  the  author  has  obtained 
evidence  of  the  existence  of  chlorine  isotopes  of  respective  atomic 
weights  34  and  36,  and  of  positively  charged  chlorine  atoms. 

J.  S.  G.  T. 

The  Decomposition  of  Chlorine  into  Atoms.  Max  Trautz 
and  Walter  Stackel  (Z.  anorg.  Chem 1922,  122,  81 — 131). — The 
apparatus  employed  and  methods  of  working  are  described  in  detail. 
The  amount  of  chlorine  decomposed  was  1*50%  at  1200°,  2*10% 
at  1240°,  and  3*05%  at  1280°.  The  limit  of  the  absorption  band 
for  chlorine  was  found  to  be  390 — 420^.  This  corresponds  with 
67,500 — 73,000  cal.  as  the  heat  of  decomposition  according  to 
Trautz’s  “  approximate ”  equation  q0=Ahv  (A.,  1918,  ii,  151). 
The  heat  of  decomposition  of  chlorine  calculated  from  the  tem¬ 
perature  coefficient  was  found  to  be  7 1,000 ±3, 000  cal.  The  same 
result  was  obtained  by  the  use  of  the  quantum  theoretical  con¬ 
stants  and  also  by  the  use  of  Victor  Meyer’s  vapour  density  measure¬ 
ments.  With  the  exception  of  hydrogen,  the  heat  of  decomposition 
of  the  diatomic  elements  found  experimentally  agrees  with  the 
value  obtained  from  the  equation  dQ~ (5*78  X 105/  JM)  cal.,  where 
M  is  the  molecular  weight.  W.  T. 

Vapour  Pressure  of  Solid  Chlorine  and  Bromine.  F.  A. 

Henglein,  G.  von  Rosenberg,  and  A.  Muchlinski  ( Z .  Physilc, 
1922,  11,  1 — 11). — The  vapour  pressure  of  solid  and  liquid  chlorine 
and  solid  bromine  has  been  determined  over  a  wide  range  of  tem¬ 
perature.  The  following  values  are  recorded  for  chlorine,  119*2° 
0*0013;  126*0°,  0*0063;  133*0°,  0*028;  146*6°,  0*30;  1611°, 

2*75;  177*6°,  17*40;  194*5°,  64*40,  and  for  bromine  177*6°,  0*0020; 
210*0°,  0*26;  228*8°,  1*12;  227*0°,  1*71;  and  241*1°,  6*44;  the 
temperatures  are  expressed  in  absolute  degrees  and  the  pressures 
in  millimetres  of  mercury.  Vapour  pressure  formulae  have  been 
deduced  for  both  cases  and  have  the  form  :  log  p— — 11 60/77+7773 
for  liquid  chlorine;  log  — 1530 /T+ 9950  for  solid  chlorine; 
these  formula  are  representative  over  the  temperature  ranges 

—  95°  to  — 78°  and  — 154°  to  —112°,  respectively,  logp— 

—  12 1 50 /T71’368^- 75030  for  solid  bromine  over  the  range  — 32°  to 
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—  96°.  From  the  above  data  a  number  of  constants  have  been 
calculated  which  include  the  following:  Chlorine,  m,  p.  170*0°  Abs. : 
vapour  pressure  at  the  melting  point  8*9  mm.,  molecular  heat  of 
vaporisation  at  the  melting  point  5300  cal.,  heat  of  sublimation  of 
solid  chlorine  at  the  melting  point  6960  cal.,  molecular  heat  of  fusion 
1660  cal. ;  bromine  :  vapour  pressure  at  the  melting  point  44*12  mm., 
molecular  heat  of  sublimation  at  the  melting  point  9740  cal., 
specific  heat  of  sublimation  60*91  cal.,  specific  heat  of  vaporisation 
at  the  melting  point  48*4  cal.,  molecular  heat  of  fusion  12*5  cal. 
From  the  dissociation  equilibrium  of  the  chlorine  molecule  and  the 
chemical  constant  as  determined  by  Stern  and  Tetrode  the  vapour 
pressure  of  diatomic  chlorine  has  been  calculated  and  the  chemical 
constant  for  diatomic  chlorine  in  its  normal  condition  has  also  been 
obtained.  J.  F.  S. 

Physical  Constants  of  Ozone.  E.  H.  Riesenfeld  and 
G.  M.  Schwab  (Z.  Physik,  1922, 11,  12 — 21 ;  cf.  this  vol.,ii,  637). — 
An  account  of  the  determination  of  a  number  of  physical  constants 
of  pure  ozone  which  was  prepared  as  previously  described  by  the 
authors  (loc.  cit.).  The  following  values  are  put  on  record  .*  m.  p. 
— 249-7°,  b.  p.  — 112*4°;  critical  temperature,  — 5°;  specific 
gravity  at  —183°,  1*71  ±0*1 ;  change  of  density  with  temperature, 
\jd~a-\-bT  +cT2,  where  a=0*51193,  5— 0*0004559,  c— 0*000003929  ; 
density  at  the  boiling  point,  1*46;  coefficient  of  expansion,  0*0025; 
critical  density,  0*537 ;  critical  pressure,  64*8  atmospheres.  The 
authors  show  that  neither  in  the  gaseous  nor  in  the  liquid  state  is 
there  any  other  molecular  species  present  than  that  represented 
by  the  formula  03.  J.  F.  S. 

Solubility  of  Sulphur  Dioxide  in  Suspensions  of  Calcium 
and  Magnesium  Hydroxides.  Wm.  Thompson  Smith  and 
Reginald  B.  Parkhurst  (J.  Amer.  Chem.  Soc .,  1922,  44,  1918 — 
1927). — The  solubility  of  sulphur  dioxide  has  been  determined  in 
water,  milk  of  lime,  and  milk  of  magnesia,  at  partial  pressures  of 
sulphur  dioxide  up  to  760  mm.,  and  temperatures  from  5°  to  60°. 
All  proportions  of  calcium  and  magnesium  hydroxides  were  used  in 
suspensions  of  a  total  alkalinity  of  one  equivalent  per  litre.  It  is 
shown  that  the  concentration  of  sulphur  dioxide  as  sulphurous 
acid  is  proportional  to  its  partial  pressure.  With  solutions  of  the 
same  alkali  concentration,  the  percentage  salting-out  effect  increases 
with,  but  more  than  in  proportion  to,  the  temperature.  With 
solutions  of  constant  temperature,  the  percentage  salting-out  effect 
increases  with  the  alkali  concentration,  but  is  less  than  propor¬ 
tional  to  it.  Varying  proportions  of  calcium  and  magnesium 
hydroxide  have  no  effect  on  the  equilibrium  concentration  of  sulphur 
dioxide  as  sulphurous  acid.  J.  F.  S. 

The  Physico-chemical  Study  of  the  Lead  Chamber  Process. 

Max  Forrer  (Bull.  Soc.  chim.  Belg .,  1922,  31,  254 — 293), — A 
detailed  description  of  a  form  of  apparatus  in  which  sulphur  di¬ 
oxide,  nitrogen  peroxide,  water,  oxygen,  and  nitrogen  may  be 
brought  into  contact  with  each  other  under  definite  conditions 
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of  pressure,  temperature,  and,  in  the  case  of  liquids,  surface  of 
reaction.  The  proportions  of  these  substances  could  be  varied 
at  will.  It  is  shown  that,  in  such  a  system,  the  formation  of  sulph¬ 
uric  acid  only  occurs  in  presence  of  a  liquid  phase,  so  that  the 
system  must  be  heterogeneous;  the  formation  of  the  acid  takes 
place  in  a  shorter  time  and  the  yield  is  increased  if  a  liquid,  either 
sulphuric  acid  or  writer,  is  present  at  the  outset.  Further,  the 
rate  at  which  water  vapour  is  supplied  during  the  course  of  the 
reaction  exerts  a  considerable  effect  both  on  the  velocity  of  reaction 
and  on  the  concentration  of  the  product.  Under  certain  conditions, 
the  acid  formed  may  disappear,  which  appears  to  indicate  that  the 
reactions  assumed  to  take  place  in  the  chambers  are  at  least  partly 
reversible.  For  low  concentrations  of  the  gases,  there  is  an 
optimum  rate  of  intake  for  water  vapour  :  this  gives .  the  best 
yield  and,  at  the  same  time,  the  most  concentrated  acid.  As  the 
gas  concentration  increases,  the  optimum  point  shifts  in  the 
direction  of  diminution  of  water  supply;  a  curve  *is  given  showing 
the  speed  of  reaction  plotted  against  concentration  of  gas.  The 
relation  between  these  two  factors  is  much  less  complex  when  the 
composition  of  the  liquid  phase  is  constant.  The  author  infers 
from  his  experimental  results  the  existence  of  an  intermediate 
substance  of  which  water  is  a  constituent ;  it  is,  however,  decomposed 
in  presence  of  an  excess  of  water.  He  points  out  that,  of  the  series 
of  reactions  which  occur,  the  slowest  is  the  “  limiting  reaction  ” 
in  that  it  conditions  the  rate  of  formation  of  the  product  and  shows 
that,  in  practice,  the  reaction  velocity  is  strongly  influenced  by 
the  rate  of  supply  of  nitrogen  peroxide  and  water,  but  is  practically 
unaffected  by  the  supply  of  sulphur  dioxide. 

An  attempt  is  made  to  calculate  the  order  of  the  reaction,  and, 
for  this  purpose,  the  heterogeneity  of  the  system  and  the  non¬ 
equivalence  of  the  reactants  are  neglected.  The  values  obtained 
vary  from  T26  to  3*67.  However,  when  the  concentration  of 
the  liquid  phase  does  not  vary,  the  values  are  in  the  neighbourhood 
of  2.  In  the  case  of  temperature  variations  which  have  a  similar 
effect  to  that  of  variations  in  water  supply,  it  was  not  found  possible 
to  obtain  a  coefficient  in  agreement  with  the  experimental  data. 

H.  J.  E. 

Density  of  Atmospheric  Nitrogen.  A  Small  Anomaly  in 

the  Air  of  Madrid.  M.  Paya  and  E.  Moles  (Anal,  Fis.  Quim ., 
1922,  20,  247—254). — The  normal  density  of  nitrogen  obtained 
from  the  air  of  Madrid  is  given  as  1*25681.  The  density  of  air  in 
Madrid  corresponds  with  a  slightly  higher  proportion  of  oxygen 
than  the  normal  for  other  places.  The  anomaly  is  attributed  to 
the  presence  of  higher  proportion  than  normal  of  ozone  and  gases 
of  the  argon  group.  G.  W.  R. 

The  Reactions  between  Gaseous  Oxides  of  Nitrogen  and 
Alkaline  Solutions.  A.  Sanfourche  (Compt.  rend.,  1922,  175, 
469 — 472). — The  action  of  oxides  of  nitrogen  on  solutions  of  alkali 
hydroxide  in  which  the  calculated  proportions  of  nitrate  and 
nitrite  are  formed  only  occurs  if  the  alkali  is  in  excess  at  all  points 
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in  the  solution.  Otherwise,  reaction  with  the  water  takes  place 
with  formation  of  nitric  acid  and  nitric  oxide,  the  latter  being 
further  oxidised  if  oxygen  is  present.  Moreover,  if  all  the  oxides 
of  nitrogen  are  not  absorbed  in  their  first  passage  through  the 
solution,  this  reaction  with  water  continues  in  the  gaseous  phase 
with  water  vapour.  This  is  shown  by  the  formation  of  a  nitric 
acid  mist  and  by  its  subsequent  deposition  as  acid  dew  on  the 
upper  portion  of  the  walls  of  the  vessel  in  spite  of  the  presence  of 
excess  of  alkaline  solution.  It  is  pointed  out  that  estimation  of 
nitrous  vapours  by  the  method  of  absorption  in  alkali  hydroxide 
is  liable  to  lead  to  considerable  error  and  for  this  reason  it  is  pre¬ 
ferable  to  use  sulphuric  acid  as  the  absorbent.  H.  J.  E. 

The  Solubility  of  Arsenic  Trichloride  in  Concentrated 
Hydrochloric  Acid  at  100°.  W.  D.  Treadwell  [with  Ch. 
Mussler]  (Iielv.  Chim.  Acta ,  1922,  5,  818 — 821). — The  solubility 
of  arsenic  trichloride  in  concentrated  hydrochloric  acid  at  100° 
was  determined  by  an  indirect  method  which  consisted  in  measuring 
the  rate  of  volatilisation  of  the  trichloride  from  the  solution  in 
a  current  of  hydrogen  chloride  at  100°.  From  Henry’s  law,  it 
follows  that  log  (x0— x)lxQ— — JcVjV0,  where  x  is  the  quantity  of 
trichloride  volatilised  by  the  volume  V  of  gas  in  a  given  time, 
xQ  is  the  quantity  of  trichloride  originally  present,  V0  the  volume 
of  the  solution,  and  1c  the  solubility  coefficient.  Experiments 
showed  that  the  value  of  1c  remained  constant  for  a  considerable 
period  of  time,  its  mean  value  being  0*0233.  From  this  it  can  be 
calculated  that  to  volatilise  99%  of  the  arsenic  trichloride  present 
in  100  c.c.  of  solution  at  100°  requires  19*8  litres  of  hydrogen 
chloride.  From  the  known  vapour  pressure  of  arsenic  trichloride, 
a  litre  of  the  vapour  contains  2*34  grams.  Hence  the  solubility 
in  concentrated  hydrochloric  acid  at  100°  is  2-34/A;— 100*3  grams 
per  litre.  E.  H.  R. 

Boric  Acid  Phosphors.  Rudolf  Tomaschek  (Ann.  PhysiJc, 
1922,  [iv],  67,  612—648 ;  cf.  Tiede  and  Wulff,  this  vol.,  ii,  245). 
— A  number  of  boric  acid  phosphors  have  been  prepared  by  the 
addition  of  phthalie  anhydride,  terephthalic  acid,  the  sodium  salt 
of  fluorescein  (uranin),  naphthalie  anhydride,  and  phenanthrene. 
The  phosphorescence  of  these  organic  phosphors  is  in  many  ways 
simpler  than  that  of  the  metal  phosphors.  In  general,  the  bands 
of  the  former  are  all  excited  by  the  same  wave-lengths  of  light, 
and  owe  their  origin  to  the  same  phosphorescence  centre.  Thus  the 
three  mercury  fines,  365-4,  313,  and  253-6  /x/x,  all  appear  to  excite 
the  four  components  of  the  band  of  the  phenanthrene-phosphor. 
On  the  other  hand,  the  different  bands  of  the  metal  phosphors 
are  excited  independently.  The  relative  intensities  of  the  com¬ 
ponents  of  the  bands  of  the  boric  acid  substances  may  •  change 
with  temperature ;  the  uranin-phosphor  emits  a  yellow  fight  at 
—70°,  but,  when  heated  on  metal  foil,  this  radiation  rapidly  changes 
into  a  bluish -green  phosphorescence.  In  opposition  to  the  heavy 
metal  phosphors,  the  duration  and  intensity  of  the  emitted  fight 
are  influenced  only  slightly  by  changes  in  temperature,  being,  in  many 
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cases,  the  same  at  the  temperature  of  liquid  air  as  at  the  ordinary 
temperature.  Neither  can  the  phosphorescence  be  extinguished 
by  exposure  to  red  light.  Phenanthrene-phosphor  is  especially 
sensitive  to  light,  and  it  is  shown  that  the  decolorisation  which 
occurs  is  not  in  any  way  the  cause  of  the  phosphorescence,  as 
suggested  by  Perrin.  The  wave-lengths  of  the  absorption  bands 
of  the  transparent  phosphor  frequently  coincide  with  those  of  the 
exciting  radiation,  and  in  the  case  of  phenanthrene,  correspondence 
is  found  to  occur  between  the  fluorescence  bands  and  the  absorption 
bands  in  the  ultra-violet.  The  duration  of  the  phosphorescence 
for  organic  boric  acid  phosphors  is  about  one  minute,  and  this 
comparatively  short  period  points  to  the  presence  of  very  small 
centres;  this  is  supported  by  the  difficulty  of  fully  exciting  these 
centres.  When  the  terephthalic  acid  phosphor  is  fully  excited  by 
an  intense  beam  of  light,  the  larger  portion  of  the  total  phosphores¬ 
cence  takes  place  within  the  first  second,  so  that  the  centres  are 
mainly  of  very  short  duration.  The  centres  do  not  all  possess 
the  same  duration.  The  1  jL  curves  indicate  that  a  bimolecular 
chemical  reaction  is  not  the  cause  of  the  phosphorescence,  which 
can  be  explained  satisfactorily  on  the  assumption  of  a  photo¬ 
electric  process.  Three  kinds  of  emission  take  place,  phosphores¬ 
cence,  fluorescence,  and  an  emission  in  the  ultra-violet.  The  con¬ 
clusion  is  drawn  that  the  fields  of  force  are  almost  exclusively 
in  the  interior  of  the  organic  molecules.  W.  E.  G. 

Borates.  The  System  (NH4)20-B203-H20.  Temperature- 
Concentration  Diagram.  U.  Sborgi  and  L.  Ferri  (Mem, 
Accad.  Lincei ,  1922,  [v],  13,  570 — 591). — The  results  previously 
obtained  (A.,  1913,  ii,  213,  318;  1915,  ii,  686;  this  vol.,  ii,  568) 
are  collected.  T.  H.  P. 

The  Modifications  of  Silicon.  II.  Silicon  from  Copper 
Silicide.  Wilhelm  Manchot  and  Herbert  Funk  (Z.  anorg. 
Chem .,  1922,  122,  22—26). — Specimens  of  silicon  obtained  from 
a  copper  silicide  regulus  have  been  studied ;  the  results  were  similar 
to  those  obtained  by  the  authors  when  employing  aluminium  and 
silver  reguli  (this  vol.,  ii,  286).  Conditions  which  favour  the  form¬ 
ation  of  crystals  produce  silicon  which  reacted  but  slowly  with 
hydrofluoric  acid.  Crystalline  silicon  yery  soluble  in  this  acid 
could  not  be  obtained.  W.  T. 

Alkali  Iodides.  L.  W.  Winkler  (Pharm.  Zentr.-h .,  1922,  63, 
386 — 387). — Analyses  of  samples  of  commercial  potassium  iodide 
and  sodium  iodide  showed  that  these  substances  have  a  high  degree 
of  purity.  The  respective  quantities  of  iodide  found  corresponded 
with  98*6  to  99-6%  of  potassium  iodide  and  with  97-0  to  99-9% 
of  sodium  iodide.  W.  P.  S. 

Composition  of  the  Liquid  Phases  in  a  Univariant  System, 
Liquid-Liquid- Vapour,  for  Mixtures  of  Sodium  and  Am¬ 
monia.  Charles  A.  Kraus  and  Walter  W.  Lucasse  (J.  Amer. 
Chem .  Soc.,  1922,  44,  1949 — 1953). — In  an  earlier  paper  (A.,  1907, 
ii,  935)  f  it  has  been  shown  that  at  low  temperatures  concentrated 
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solutions  of  sodium  in  liquid  ammonia  separate  into  two  liquid 
phases  which  have  an  upper  critical  end-point  at  about  —45°. 
The  concentrations  of  these  liquid  phases  have  now  been  deter¬ 
mined  by  electrical  conductivity  measurements  and  it  has  been 
found  that  the  upper  critical  end-point  lies  at  —41*6°  and  at  a 
composition  of  4T5  atom  %  of  sodium.  The  phase  relations  in 
the  system  sodium-ammonia  are  briefly  discussed.  J.  F.  S. 

Nature  of  the  Complexes  formed  between  Sodium  and 
Tellurium  in  Liquid  Ammonia.  Charles  A.  Kraijs  and 
C.  Y.  Chiu  (J.  Amer .  Chem.  Soc .,  1922,  44,  1999— 2008).— The 
reaction  between  sodium  and  tellurium  in  liquid  ammonia  has 
been  investigated  and  the  composition  of  the  resulting  solutions 
has  been  determined  under  various  conditions.  The  initial  com¬ 
pound  formed  is  normal  sodium  telluride  of  the  formula  Na2Te. 
In  equilibrium  with  the  normal  telluride,  the  complex  in  solution 
has  a  composition  corresponding  with  the  formula  Na2Te2.  In 
equilibrium  with  free  tellurium  the  solution  has  a  composition 
which  varies  as  a  function  of  the  concentration.  The  maximum 
amount  of  tellurium  present  corresponds  approximately  with  the 
formula  Na2Te4.  J.  F.  S. 

Crystal  Structure  of  Silver  Molybdate.  Ralph  W.  G. 
Wyckoff  (J.  Amer.  Chem.  Soc.,  1922,  44,  1994 — 1998). — Making 
use  of  the  data  obtained  from  the  reflection  spectra  and  Laue  photo¬ 
graphs  of  silver  molybdate,  the  crystal  structure  of  this  substance 
has  been  shown  to  be  the  same  as  that  of  the  spinels  and  magnetite. 
The  length  of  the  side  of  the  unit  cube,  which  contains  eight  mole¬ 
cules,  is  9*26  A.U.,  and  the  parameter  defining  the  position  of 
the  oxygen  atoms  is  very  close  to  3/8.  The  distance  between 
molybdenum  and  adjacent  oxygen  atoms  is  2-00  A.,  between 
silver  and  the  nearest  oxygen  atom  2*31  A.,  and  between  the  nearest 
molybdenum  atom  and  silver  4-02  A.  J.  F.  S. 

The  Dissociation  of  the  Chlorides  of  Bivalent  Metals  in 
Aqneous  Solution.  A.  Gunther- Schulze  (Z.  Elektrochem., 
1922,  28,  387 — 389). — In  a  previous  paper  it  was  shown  from  a 
study  of  the  basic  exchange  between  copper  salts  in  solution  and 
permutite  that  the  copper  salt  solution,  even  at  high  dilutions, 
contains  complex  kations  (this  vol.,  ii,  504).  The  investigation 
has  now  been  extended  to  salts  of  barium,  strontium,  calcium, 
cadmium,  manganese,  cobalt,  and  nickel,  using  the  chlorides  of 
the  metals  and  ammonium  permutite.  If  a  represents  the  number 
of  equivalents  of  metal  passing  into  the  permutite  in  exchange  for 
ammonia,  and  c  the  number  of  equivalents  of  chlorine  likewise 
disappearing  from  the  solution,  then  if  the  metallic  chloride  is 
present  in  solution  only  in  the  form  of  M*’  and  Cl'  ions,  c=0  and 
a/c— oo  .  If,  however,  the  ions  are  MCI*  and  Cl',  the  MCI*  ion 
passing  into  the  permutite,  a/c— 2.  If  still  more  complex  ions 
are  formed,  such  as  M2C13*,  a/c  <2.  Applying  this  reasoning  to 
the  experimental  results,  it  is  found  that  at  the  highest  concen¬ 
trations  of  all  the  above  salts,  some  MCI*  ions  are  present  and, 
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in  the  cases  of  magnesium,  nickel,  and  copper,  still  more  complex 
ions.  The  first  stage  of  dissociation  into  MeCl’  and  CY  prepon¬ 
derates  in  the  case  of  those  metals  having  the  smallest  ionic  radius. 
At  a  dilution  of  TO  A,  a  considerable  proportion  of  MeCl*  ions  is 
found  only  in  the  case  of  those  metals  having  the  smallest  ion 
radius,  namely,  nickel  and  copper.  E.  H.  R. 

Transference  of  the  Acid  Radicle  in  the  Solid  Phase.  I. 
Carbonates  of  the  Alkaline  Earths  and  Magnesium.  J. 

Arvid  Hedvall  and  J.  Heuberger  ( Z .  anorg.  Chem .,  1922,  122, 
181 — 187). — It  was  found  that  if  the  oxides  of  the  elements  con¬ 
sidered  are  arranged  in  order  of  increasing  basicity  MgO,  CaO, 
SrO,  BaO,  then  the  oxide  of  the  more  basic  will  on  heating  with 
the  carbonate  of  the  less  basic  element  be  changed  into  the  car¬ 
bonate  without  the  evolution  of  gas  and  at  a  temperature  well 
below  the  temperature  of  dissociation  of  the  carbonate  taken.  The 
temperature  of  the  reaction  decreases  and  the  heat  effect  increases 
with  increasing  difference  of  basicity,  for  example,  MgC03+Ba0— 
BaC03+Mg0+19  cal.  (*=230°);  SrC03+Ba0=BaC03+Sr0  + 
6-14  cal.  (*=280°).  W.  T. 

The  Crystal  Structure  of  Glucinum  and  Glucinum  Oxide. 

L.  W.  McKeeiian  ( Proc .  Nat.  Acad.  Sci.,  1922,  8,  270 — 274). — The 
glucinum  was  obtained  by  electrolysis  of  sodium  glucinum  fluoride, 
2GlF2,NaF,  and  contained  a  few  per  cent,  of  glucinum  oxide.  The 
diffracting  centres  in  the  metal  and  its  oxide  lie  at  the  points  of 
two  symmetrically  interpenetrating  hexagonal  space  lattices.  For 
glucinum  oxide,  the  axial  ratio,  cja—  1-63,  and  a=2-696xl0”8  cm. ; 
for  glucinum,*  c/ci—T 58  and  a=2*283x  10”8  cm.  These  values 
give  computed  densities  within  1%  of  the  best  previous  values. 
Glucinum  more  closely  resembles  magnesium,  zinc,  and  cadmium, 
rather  than  calcium,  strontium,  and  barium;  the  oxide  is  an 
analogue  of  zinc  oxide,  and  the  structure  suggested  by  W.  L.  Bragg 
(A.,  1920,  ii,  433)  for  the  latter  substance  is  also  possible  for  glucinum 
oxide.  W.  E.  G. 

Physical  Chemistry  of  the  Oxides  of  Lead.  VI.  The 
Anodic  Behaviour  of  Lead  and  Lead  Dioxide.  Samuel  Glas- 
stone  (T.,  1922,  121,  2091— 2098). 

The  Isomerism  of  Metallic  Oxides.  I.  Lead  Monoxide. 

Malcolm  Percival  Applebey  and  Robert  Douglas  Reid  (T., 
1922,  121,  2129—2136). 

The  Hindrance  of  Precipitations  with  Hydrogen  Sulphide 
by  Neutral  Chlorides.  L.  Dede  and  P.  Bonin  (Rer.,  1922,  55, 
[R],  2327 — 2331). — The  action  of  hydrogen  sulphide  on  a  1/1000- 
molar  solution  of  lead  chloride  in  water  at  20°  in  the  presence  of 
hydrochloric  acid  and  of  neutral  chlorides  has  been  investigated. 
Precipitation  of  lead  sulphide  is  completely  inhibited  by  hydro¬ 
chloric  acid  alone  if  present  in  a  concentration  of  T4A.  In  the 
presence  of  increasing  quantities  of  calcium,  ammonium,  or  potass- 
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ium  chlorides,  decreasing  concentrations  of  hydrochloric  acid  are 
sufficient  to  prevent  precipitation  entirely.  In  the  presence  of 
considerably  smaller  concentrations  of  hydrochloric  acid,  the 
precipitation  of  lead  sulphide  is  incomplete.  At  higher  temper¬ 
atures,  the  effect  of  hydrochloric  acid  in  the  presence  of  neutral 
chlorides  is  still  more  marked.  Similar  results  are  obtained  with 
cadmium  salts,  and  apparently  also  with  tin  salts.  The  pre¬ 
cipitation  of  lead  sulphide  is  also  hampered,  although  to  a  less 
degree,  by  the  presence  of  perchloric  acid.  In  this  case,  however, 
the  addition  of  sodium  perchlorate  favours  precipitation  pre¬ 
sumably  by  depressing  the  dissociation  of  the  acid. 

The  precipitation  of  lead  chromate  in  acetic  acid  solution  is  not 
quantitative  in  the  presence  of  much  chloride ;  in  ammoniacal 
solution  this  is  not  the  case.  H.  W. 

The  Constitution  of  Basic  Lead  Salts.  R.  Weinland  and 
Rudolf  Stroh  (Ber.,  1922,  55,  [£],  2706 — 2718). — It  has  been 
assumed  by  Werner  (A.,  1908,  ii,  42)  that  certain  basic  salts  are 
to  be  regarded  as  aquo-salts  in  which  the  water  molecules  are  re¬ 
placed  by  metallic  hydroxide,  that  is,  as  compounds  containing  a 
polynuclear  kation;  thus,  atacamite,  CuC12,3Cu(OH)2,  has  been 

formulated  ^2*  Presence  suc-h  i°ns  *n 

several  forms  has  been  established  by  preparative  substitution 
in  the  case  of  lead  salts.  Thus,  in  the  basic  perchlorates, 
[Pb2(0H)2](C104)2,l*5H20  (I)  and  [Pb3(0H)4](C104)2  (II),  the  per¬ 
chlorate  residues  could  be  replaced  by  other  acid  radicles.  The 
stability  of  the  metal-ol  kations  is  not  to  be  compared  with  that 
of  the  typical  metal  ammines  in  aqueous  solution,  since  the  above 
basic  perchlorates  are  to  some  extent  decomposed  into  new  basic 
salts  when  their  solutions  are  diluted,  so  that,  at  any  rate,  a  partial 
change  has  occurred  in  the  complex.  This  instability  is  also  shown 
by  the  fact  that  potassium  ferricyanide  and  potassium  cobalti- 
cyanide  give  salts  with  differently  constituted  lead  kations  from 
those  obtained  with  alkali  chlorides.  The  presence  of  such  lead-ol 
complexes  in  basic  lead  acetates  has  also  been  established  by  the 
substitution  method  in  the  case  of  the  basic  lead  acetate ;  one  such 
ion  is  identical  with  that  contained  in  the  perchlorate  (I). 

Polynuclear  lead  kations  are  also  present  in  the  neutral  lead 
acetate-perchlorates  and  lead  acetate-nitrates  (Weinland  and  Stroh, 
this  vol.,  i,  981).  They  are  distinguished  from  those  contained 
in  the  basic  salts  only  by  containing  acetato-  instead  of  ol-bridges, 
thus:  [Pb2(0H)2](C104)2,I*5H20  and  [Pb2(CH3C02)2](C104)2,H20. 
Application  of  these  considerations  to  lead  acetate  itself  causes  the 
authors  to  regard  it  as  the  acetate  of  a  polynuclear  lead  acetato- 
kation.  In  aqueous  solution,  undoubtedly  more  than  one  such 
kation  is  present,  since  the  action  of  perchloric  acid  on  lead  acetate 
in  neutral  and  acetic  acid  solution  yields  the  perchlorates  of  four 
different  lead  acetato-kations.  It  has  not  yet  been  found  possible 
to  decide  which  kation  is  present  in  solid  lead  acetate,  Pb(0Ac)2,3H20. 

Basic  lead  perchlorate  (I)  is  readily  prepared  from  a  solution  of 
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lead  monoxide  in  the  calculated  quantity  of  perchloric  acid;  its 
electrical  conductivity  indicates  that  three  ions  are  present  in  its 
solutions.  It  is  converted  by  double  decomposition  into  basic 
lead  chloride,  [Pb2(OH)2]Cl2,  a  colourless  powder  which  does  not 
appear  under  the  microscope  to  be  crystalline;  basic  lead  nitrate, 
[Pb2(0H)2](N03)2,  basic  lead  dithionate ,  [Pb2(0H)2]S206,  lustrous 
leaflets  and  needles,  and  basic  lead  nitroprusside, 

[Pb2(0H)2][Fe^°)5],H20, 

pale  brownish-red  cubes.  With  potassium  ferricyanide  and  potass¬ 
ium  cobalticyanide,  it  gives  the  analogously  constituted  compounds , 
Pb4(0H)2[Fe(CN)6](C104)3,  a  brown  powder,  and 

Pb4(OH)2[Co(CN)6](C104)3, 
a  colourless,  heavy  powder. 

Basic  lead  perchlorate  (II),  tetrahedra  and  octahedra,  is  prepared 
by  cooling  a  hot  solution  of  perchloric  acid  which  has  been  saturated 
with  lead  monoxide.  It  is  converted  by  double  decomposition  into 
basic  lead  chloride,  [Pb3(OH)4]Gl2,  a  yellowish-white  powder;  basic 
lead  iodide,  a  yellow  powder ;  basic  lead  nitrate,  [Pb3(0H)4](N03)2, 
a  heavy,  white  powder,  and  basic  lead  dithionate ,  [Pb3(0H)4]S206) 
a  colourless,  crystalline  precipitate.  The  following  salts,  also  pre¬ 
pared  by  double  decomposition,  do  not  contain  the  original  kation  : 
basic  lead  chromate,  [Pb2(0H)2],Cr04,  a  fine,  red  powder ;  basic  lead 
ferricyanide-per chlorate,  Pb3(0H)5[Fe(CN)6](C104)2,  a  pale  brown 
powder  which  explodes  violently  when  heated;  basic  lead  ferri¬ 
cyanide,  Pb5(0H)7[Fe(CN)6],3-5H20,  a  yellow  powder;  basic  lead 
cobalticyanide-per chlorate,  Pb5(OH)5[Co(CN)6](C104)2,l*5H20,  a  heavy, 
white  powder;  basic  lead  nitroprusside-per chlorate, 

Pb4(0H)5[Fe(CN)5N0]C104,H20, 
pale,  brownish-red,  crystalline  aggregates. 

Basic  lead  acetate  is  shown  to  contain  the  same  kation  as 
the  perchlorate  (I)  by  the  fact  that  it  gives  by  double  decom¬ 
position  the  same  basic  chloride  and  dithionate.  Concentrated 
solutions  of  the  salt  and  potassium  ferricyanide  give  the  salt, 
Pb6(0H)7[Fe(CN)6](CH3*C02)2,H20,  brownish-red  crystals,  where¬ 
as  dilute  solutions  yield  a  dark  yellow,  amorphous  precipitate 
which  fairly  rapidly  passes  into  the  compound,  Pb4(OH)5[Fe(CN)6], 
garnet-red  prisms  (the  corresponding  cobalt  compound, 

Pb4(OH)6[Co(CN)e], 

is  prepared  similarly).  Treatment  of  the  ferricyanide  last  men¬ 
tioned  with  dilute  acetic  acid  leads  to  the  formation  of  the  salt 
Pb3(0Ac)5[Fe(CN)fi],2H20,  brownish-red  needles.  Solutions  of  lead 
acetate  and  sodium  perchlorate  give,  under  different  conditions, 
the  salts,  Pb(0Ac)2,NaC104,  rectangular  prisms  capped  by  pyramids 
at  either  end;  Pb2(0Ac)4,NaC104,3H20,  colourless  needles,  and 
Pb4(0H)4(C104)4,NaC104,3H20,  large,  many-sided  plates.  H.  W. 

The  Complex  Cuprammoniates  Cu(CN)2,CuCN,2NH3 ; 
Cu(CN)2,4CuCN,4NH3 ;  Cu(CNS)2,Cu(CN)2,5CuCu,6NHg,  and 
the  Analytical  Methods  for  their  Identification.  F.  Halle 
and  K.  Hirschko  (Z.  anorg.  Chem.,  1922,  122,  188 — 194). — The 
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above  three  new  complex  euprammoniates  have  been  prepared, 
and  details  are  given  of  their  analysis.  W.  T. 

Critical  Constants  of  Mercury.  Sophus  Weber  (K.  Danske 
Vid.  Medd.,  1920,  3,  No.  4,  1 — 12;  from  Chem.  Zentr.,  1922,  iii, 
27). — From  theoretical  considerations,  the  author  derives  the 
following  critical  constants  for  mercury  :  tc  1450° ;  dc  5*0 ;  pc  1042 
atmospheres.  The  same  value  for  pc  is  given  by  extrapolation  at 
1450°  with  Knudsen’s  vapour  pressure  formula.  The  correlation 
of  the  Trouton  constants  with  the  critical  data  established  by 
Cederberg  is  valid  for  the  above  values.  The  reduced  vapour 
pressure  curve  for  mercury  approximately  coincides  with  the 
curve  for  hydrogen.  G.  W.  R. 

Oxychlorides  of  Mercury.  Equilibrium  in  the  System 
Mercuric  Chloride,  Yellow  Mercuric  Oxide,  and  Water  at  35°. 

Shigeru  Toda  ( J.  Chem.  Sor.  Japan ,  1922,  43,  312 — 320 ;  Mem. 
Coll.  Sci.  Kyoto  Imp.  Univ .,  1921,  4,  305 — 310). — The  equilibrium 
in  the  system  mercuric  chloride,  yellow  mercuric  oxide,  and  water 
at  35°  has  been  studied.  The  solubility  of  mercuric  chloride, 
9*39  grams  in  100  grams  of  water,  and  that  of  yellow  mercuric 
oxide  is  0-0014  gram  in  100  grams  of  water.  In  the  system  investi¬ 
gated,  two  oxychlorides  of  mercury  were  found  to  exist :  HgCl2,2HgO, 
purplish- scarlet  needles,  and  HgCl2,4HgO,  a  brownish-yellow, 
amorphous  substance.  It  is  probable  that  the  latter  forms  a  solid 
solution  with  mercuric  oxide.  K.  K. 

The  Rare-earth  Magnesium  Sulphide  Phosphors.  Erich 
Tiede  and  Arthur  Schleede  (Ann.  Physik,  1922,  fiv],  67,  573 — 
580). — Phosphors  containing  cerium,  lanthanum,  didymium,  praseo¬ 
dymium,  neodymium,  samarium,  yttrium,  gadolinium,  erbium, 
ytterbium,  scandium,  thorium,  and  zirconium  were  prepared  by  the 
methods  previously  described  (Tiede  and  Richter,  this  vol.,  ii, 
215).  They  were  all  yellow  in  colour  and,  like  the  phosphors  of 
the  heavy  metals,  this  colour  was  destroyed  by  pressure.  The 
temperature  relationships,  and  the  spectrum  of  the  phosphorescent 
light  of  the  magnesium  samarium  phosphor  were  very  similar  to 
those  of  the  calcium  samarium  phosphor  of  Hauer  and  Kowalski 
(A.,  1914,  ii,  320).  Cerium,  didymium,  praseodymium,  samarium, 
gadolinium,  and  scandium  gave  the  best  phosphors  in  the  ordinary 
sense  of  the  word,  although  the  other  metals  gave  strong  phos¬ 
phorescence  in  the  cathode  ray  tube.  The  colour  of  the  phos¬ 
phorescence  ranged  from  orange-yellow  to  pale  green,  and  the 
duration  of  the  emitted  light  was  approximately  twenty  minutes. 
The  spectra  differed  considerably  from  those  of  the  phosphors  of 
the  heavy  metals,  being  composed  of  intense  sharp  lines  and  bands. 
The  exciting  light,  in  all  cases,  lay  in  the  ultra-violet.  W.  E.  G. 

The  Separation  of  the  Rare  Earths  by  Basic  Precipitation. 

IV.  Wilhelm  Prandtl  and  Johanna  Rauchenberger  (Z. 
anorg .  Chem .,  1922,  1£2,  311 — 314). — The  influence  of  cadmium 
nitrate  on  the  equilibrium  between  the  nitrates  of  the  rare  earths 
and  ammonia  in  ammonium  nitrate  solutions  of  various  concen- 
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trations  has  been  investigated.  The  conditions  were  the  same  as 
in  previous  experiments  (cf.  this  vol.,  ii,  298).  The  presence  of 
cadmium  nitrate  increased  considerably  the  amount  of  rare  earth 
kept  in  solution,  especially  lanthanum,  this  increase  being  much 
more  marked  than  in  the  case  of  zinc  nitrate.  W.  T. 

Hare  Earths.  III.  Atomic  Weight  of  Lanthanum.  B.  S. 

Hopkins  and  F.  H.  Drtggs  (J.  Amer.  Chem.  Soc.,  1922,  44,  1927— 
1929).— The  atomic  weight  of  lanthanum  has  been  determined  by 
a  comparison  of  lanthanum  chloride  with  silver.  The  material 
used  was  the  less  soluble  portion  of  the  magnesium  rare-earth 
nitrates  from  which  the  whole  of  the  cerium  had  been  removed 
by  James  and  Pratt’s  method  (A.,  1911,  ii,  935).  The  sparingly 
soluble  fractions  containing  lanthanum  and  praseodymium  were 
fractionated  further  as  double  ammonium  nitrates  until  the  first 
twenty  fractions  failed  to  show  the  faintest  trace  of  the  praseo¬ 
dymium  absorption  spectrum.  Fractions  7  and  8  of  this  series 
were  precipitated  with  hot  dilute  oxalic  acid  solution,  the  precipitate 
filtered,  washed,  and  ignited  to  oxide  which  was  dissolved  in  nitric 
acid,  and  the  solution  treated  with  ammonia  gas  to  precipitate  the 
hydroxide.  The  alternate  precipitation  as  oxalate  and  hydroxide 
was  repeated  four  times,  the  last  two  taking  place  in  conductivity 
water.  The  final  oxide  was  suspended  in  conductivity  water  and 
treated  with  hydrogen  chloride  in  a  quartz  flask.  This  material 
showed  no  spectroscopic  lines  of  any  of  the  related  elements.  The 
solution  of  lanthanum  chloride  was  dried  in  a  quartz  flask  in  a 
current  of  air  and  hydrogen  chloride  until  crystallisation  com¬ 
menced,  the  air  current  was  shut  off,  and  hydrogen  chloride  alone 
passed  in  until,  at  85°,  the  first  five  molecules  of  water  of  crystal¬ 
lisation  had  come  off,  then  the  temperature  was  raised  to  125°, 
when  the  final  molecule  of  water  commences  to  come  off.  As 
soon  as  this  evolution  was  complete,  the  temperature  was  raised 
to  325°,  and  kept  there  for  an  hour,  after  which  the  salt  was  rapidly 
melted  over  a  bunsen  flame  and  then  allowed  to  cool.  The  hydrogen 
chloride  was  displaced  by  dry  air  and  the  material  weighed.  The 
chloride  was  treated  with  silver  solution  and  exact  equivalence 
between  the  two  substances  determined  nephelometrically.  Using 
the  data:  density,  LaCl3=3-947,  Ag=10-5;  atomic  weights, 
Ag=  107-88,  01=^35-457,  it  was  found  that  1-02450  grams  LaCl3 
is  equivalent  to  1-35189  grams  of  silver,  whence  the  mean  atomic 
weight  of  lanthanum  (10  expts.)==  138-89  ;  the  extreme  values  being 
138-84  and  138*97.  This  value  is  very  close  to  138-91,  the  value 
found  by  Baxter,  Tani,  and  Chapin  (A.,  1921,  ii,  454),  and  seems 
to  indicate  that  the  value  139-0  adopted  by  the  International  Atomic 
Weight  committee  is  slightly  too  high.  J.  F.  S. 

The  Separation  of  the  Rare  Earths  by  Basic  Precipitation. 
III.  The  Quantitative  Separation  of  Cerium  from  the  Other 
Earths.  Wilhelm  Prandtl  and  Joseph  Losch  ( Z .  anorg. 
Chem.y  1922,  122,  159 — 166). — The  separation  is  based  on  the  fact 
that  ceric  hydroxide  is  a  weak  base  and  its  salts  are  highly  hydro¬ 
lysed.  Cerous  nitrate  mixed  with  the  nitrates  of  the  other  rare 
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earths  was  oxidised  by  trinitratocobalttriammine  in  acid  solution 
with  quantitative  precipitation  of  the  ceric  hydroxide,  Ce(N03)3+ 
[Co(NH3)3(N03)3]  +  4H20  -  Ce(OH)4  +  Co(N03)2  +  3NH4N03  + 
HN03.  The  formation  of  free  acid  prevents  the  precipitation  of 
the  other  rare  earths.  W.  T. 

Intermetallic  Actions.  The  System  Aluminium-Arsenic. 

Qasim  Ali  Manstjri  (T.,  1922, 121,  2272 — 2277). 

The  Constitution  of  Aluminates.  Jaroslav  Heyrovsky 
(Chem.  News ,  1922,  125,  198 — 199). — In  order  to  investigate  further 
the  monobasicity  of  “  aluminic  acid  ”  (cf.  T.,  1920,  117,  1013), 
cryoscopic  and  conductivity  determinations  were  made  on  solutions 
of  the  alkaline -earth  hydroxides  when  gradually  saturated  with 
aluminium  hydroxide  in  the  nascent  condition,  generated  by  the 
action  of  the  solution  on  amalgamated  aluminium.  The  regular 
fall  in  conductivity  observed  and  the  slight  changes  in  the  lowering 
of  the  freezing  point  show  that  only  univalent  aluminate  ions 
exist.  In  contact  with  crystalline  aluminium  hydroxide,  all  the 
solutions  are  about  50%  hydrolysed;  with  nascent  aluminium 
hydroxide,  the  hydrolysis  is  only  1 — T5%.  The  process  by  which 
aluminium  hydroxide  dissolves  in  alkali  is  undoubtedly  by  com¬ 
plex-ion  formation,  Al(OH)3+OH' — >  Al(OH)4/,  and  not,  as  is 
often  stated,  by  sending  into  solution  one,  two,  or  three  of  its 
hydrogen  atoms  as  hydrions.  The  hydrolysis  of  aluminates  is 
therefore,  on  this  view,  not  due  to  scarcity  of  hydrions,  but  to  the 
incompleteness  of  the  complex  formation.  G.  F.  M. 

The  Properties  of  Potassium  Permanganate.  G.  Fester 
and  G.  Brtjde  ( Z .  angew,  Chem.,  1922,  35,  527). — Crystals  of  pure 
potassium  permanganate  prepared  in  the  dark  and  in  air  free  from 
carbon  dioxide  and  organic  matter,  are  brown  and  have  a  bronze, 
metallic  lustre.  The  finely  powdered  crystals,  however,  show  a 
dark  violet  colour.  When  exposed  to  subdued  daylight  and 
ordinary  air,  the  surfaces  of  the  crystals  develop  a  violet  colour 
in  a  few  hours  and  a  steel  blue  lustre  after  two  days.  This  change 
is  confined  to  the  surface  layer,  which  acts  as  a  protective  layer  to 
the  remainder  of  the  crystal.  The  change  is  particularly  rapid  in 
an  atmosphere  containing  mineral  acid.  The  crystals  of  potassium 
permanganate  should  be  described  as  bipyramidal  rhombs  rather 
than  as  prisms.  Potassium  permanganate  oxidises  paper  and  most 
other  organic  substances,  so  that  the  statement  that  it  is  without 
action  on  litmus  paper  is  untrue.  H.  C.  R. 

Mechanism  of  the  Reduction  of  Permanganate  and  its 
Physico-chemical  Basis.  IV.  Reduction  of  Permanganate  by 
Formate  in  Alkaline  Solutions.  Josef  Holluta  (Z.  physikal. 
Chem.,  1922,  102,  276—297;  cf.  this  vol.,  ii,  448,  628,  700).— A 
continuation  of  previous  work.  It  is  shown  that  the  reduction 
of  permanganate  by  formates  in  alkaline  solution  takes  place  in 
two  stages  which  are  sharply  separated  from  one  another.  In 
the  first  stage,  the  reduction  of  permanganate  to  manganate  takes 
place,  and  this  is  reduced  to  an  alkali  manganite  in  the  second 


ii.  772 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


stage.  The  first  stage  takes  place  according  to  the  equation 
2Mn04'+HC02'+30H/=2Mn04,/+C03''+2H20,  and  it  is  shown 
that  a  disturbance  occurs  in  the  reaction  at  a  point  immediately 
before  the  completion  of  the  reduction  to  manganate  due  to  the 
commencement  of  the  reduction  of  the  manganate.  The  first  stage  is 
shown  to  be  a  second  order  reaction,  inasmuch  as  one  molecule 
of  permanganate  apparently  oxidises  one  molecule  of  formate. 
To  explain  the  behaviour  of  the  manganate  and  the  low  order  of 
the  reaction  it  is  assumed  that  it  is  not  the  permanganate  itself 
which  oxidises  the  formate,  but  atomic  oxygen  which  is  split  off 
from  the  permanganate  under  the  influence  of  the  hydroxyl  ions. 
It  is  further  assumed  that  the  hydroxyl  ions,  through  the  formation 
of  an  additive  compound  with  the  permanganate,  act  as  oxygen 
carriers.  It  is  shown  that  the  above  assumptions  can  be  justified 
on  the  basis  of  the  experiments  and  calculations  of  Sackur  and 
Taegener  (A.,  1912,  ii,  916).  The  temperature  coefficient  of  this 
reaction  is  found  to  be  2 ’06.  From  the  potential  measurements 
of  Sackur  and  Taegener  (loc.  cit.),  the  equilibrium  constant  of  the 
reaction  2Mn04''+2H20  2Mn02+40H'+02  is  calculated  to  be 

53*1  for  18 — 20°.  It  is  shown  that  the  presence  of  hydroxyl  ions 
accelerates  the  reaction,  the  cause  of  which  being  in  all  probability 
that  the  hydroxyl  ions  affect  the  equilibrium  pressure  at  which 
oxygen  is  separated  from  the  permanganate  hydroxyl  ion  complex. 


J.  F.  S. 


The  Diffusion  of  Carbon  in  Metals  and  in  Mixed  Crystals 
of  Iron.  G.  Tammann  and  K.  Schokert  (Z.  anorg.  Chem ., 
1922, 122,  27 — 43). — Carbon  was  found  to  diffuse  into  iron  at  750°, 
whereas  no  diffusion  into  the  other  metals  took  place  at  980°. 
In  mixed  crystals  of  iron  with  tungsten,  molybdenum,  nickel, 
cobalt,  and  manganese  containing  a  large  amount  of  iron,  the 
diffusion  was  found  to  increase  with  the  addition  of  the  second 
element  until  a  maximum  was  reached ;  the  diffusion  then  diminished. 
In  the  cases  of  tungsten  and  molybdenum,  the  maxima  corresponded 
with  0*0306  molar  concentration,  and  the  diffusion  increased  by 
0*166;  with  nickel,  cobalt,  and  manganese  as  added  metals,  the 
maxima  required  a  molar  concentration  of  0*114,  and  the  increase 
in  diffusion  was  0*057.  The  diffusion  coefficients  found  for  different 
pieces  of  iron  were  found  to  vary;  this  was  due  to  the  foreign 
matter  between  the  crystallites.  W.  T. 

Photochemical  Examination  of  the  Reaction  between 
Ferric  Salts  and  Iodides.  Nobuji  Sasaki  (Mem.  Coll.  Sci. 
Kyoto  Imp.  Univ .,  1922,  5,  315 — 327). — The  reaction  between 
ferric  salts  and  iodides  is  retarded  by  exposure  to  sunlight  or  bright 
artificial  light,  whilst  that  between  ferrous  salts  and  free  iodine 
is  accelerated.  These  photochemical  reactions  are  discussed,  and 
are  shown  to  follow  a  simple  law.  W.  P.  S. 

System  Fe203-S03-H20.  E.  Posnjak  and  H.  E.  Merwin 
(J.  Amer.  Chem.  Soc .,  1922,  44,  1965 — 1994). — The  system  ferric 
oxide-sulphur  trioxide-water  has  been  investigated  over  the 
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temperature  range  50 — 200°,  by  heating  various  mixtures  of  the 
components  at  various  temperatures  and  analysing  the  phases 
produced.  The  following  crystalline  phases  have  been  obtained  : 
Fe203 ;  Fe203,H20 ;  3Fe203,4S03,9H20 ;  Feo03,2S03JH20 ; 

Fe203,2S03,5H20 ;  2Fe203,5S03,17H20 ;  Fe203,S03  (2  forms); 

Fe203,3S03,6H20 ;  Fe203,3S03,7H20 ;  Fe203,4Sd3,3H20,  and 

Fe203,4S03,9H20.  The  conditions  under  which  these  substances 
are  formed,  the  ranges  of  their  stability,  and  some  of  their  crystallo¬ 
graphic  and  optical  properties  have  been  determined.  J.  F.  S. 

Some  Poly-acids  of  the  Elements  of  the  Sulphur  Group. 

Julius  Meyer  and  Valentin  Stateczny  (Z.  anorg.  Chem .,  1922, 
122,  1 — 21). — The  poly-acids  formed  by  elements  of  the  sulphur 
group  are  formulated  according  to  the  co-ordination  system  with 
a  co-ordination  number  equal  to  four.  The  authors  have  succeeded 
in  preparing  the  following  heteropoly-acids  and  some  of  their  salts  : 
chromosulphuric  acid,  H2[Cr03(S04)],  and  its  potassium,  sodium, 
ammonium,  barium,  strontium,  and  calcium  salts;  chromoselenic 
acid,  H2[Cr03(Se04)],  together  with  its  potassium  and  barium  salts. 
Methods  of  preparation  are  given  in  detail.  The  solubilities  of 
chromic  anhydride  in  sulphuric  and  selenic  acids  of  various  con¬ 
centrations  were  determined  and  a  method  was  given  for  the  pre¬ 
paration  of  the  pure  anhydride.  The  existence  of  the  sulphoselenic 
acids,  H2[Se03(S04)]  and  H2[Se02(S04)2],  was  indicated  by  thermal 
analysis.  Sulphomolybdic  acid,  H2[Mo0(S04)2(Mo04)],  was  also 
prepared,  but  the  corresponding  selenic  acid  could  not  be  isolated. 
Indications  were  obtained  of  the  existence  of  chromyl-sulphuryl 
chloride,  CuS03Cl2.  W.  T. 

Experimental  Attempts  to  Decompose  Tungsten  at  High 
Temperatures.  Gerald  L.  Wendt  and  Clarence  E.  Irion 
(J.  Amer.  Chem.  Soc .,  1922,  44,  1887 — 1894). — Attempts  have  been 
made  to  decompose  tungsten  by  rapidly  discharging  a  condenser 
holding  30,000 — 45,000  volts  through  a  tungsten  wire  4  cm.  long 
and  0*035  mm.  diam.,  either  in  a  vacuum  or  in  carbon  dioxide 
at  1  atm.  pressure.  In  this  way,  momentary  temperatures  above 
20,000°  were  produced  in  the  wires  which  were  entirely  dissipated, 
no  smoke,  dust  or  solid  residue  being  found  after  the  explosion. 
Abundant  quantities  of  gas  were  present  after  the  explosions  in 
a  vacuum,  and  a  spectroscopic  examination  of  this  showed  the 
strong  yellow  helium  line,  and  two  red,  one  bright  blue,  and  one 
pale  violet  line  were  also  observed  but  have  not  been  identified. 
The  gas  from  the  explosions  in  carbon  dioxide  was  collected  and 
measured,  and  it  was  found  that  about  the  same  weight  (mean 
0*713  mg.)  of  tungsten  yields  in  different  experiments  from  3*62  to 
0*30  c.c.  of  gas  unabsorbable  by  potassium  hydroxide.  It  is  pointed 
out  that  if  the  whole  of  the  tungsten  had  been  decomposed  into 
helium  the  volume  of  gas  would  have  been  4*0  c.c.  J.  F.  S. 

The  Hydrates  of  Tungsten  Trioxide.  Gustav  F.  Huttig 
and  Bruno  Kurre  (Z.  anorg.  Chem.,  1922,  122,  44 — 50). — The 
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existence  of  hydrates  of  tungsten  trioxide  was  investigated  by 
the  Hiittig  tensi- eudiometer  (A.,  1921,  ii,  195).  Solutions  of  the 
pure  white  and  yellow  acids  were  employed,  and  the  process  of 
dehydration  was  followed.  No  compound  was  indicated  in  the 
case  of  the  white  acid,  the  temperature-composition  curve  indicating 
adsorption  as  the  water  content  changes  gradually.  The  dehydr¬ 
ation  of  the  yellow  acid  showed  the  existence  of  a  monohydrate 
W03,H20.  The  authors  found  that  at  temperatures  above  188° 
and  below  76°  the  white  acid  is  the  more  stable,  whereas  between 
76°  and  188°  the  yellow  variety  is  the  stable  form.  W.  T. 

Sodium  Tungstates.  I.  Edgar  F.  Smith  (J.  Amer.  Chem. 
Soc.,  1922,  44,  2027 — 2036). — Tungstates  in  which  the  basic  and 
acidic  oxides  are  present  in  the  ratio  4:10  constitute  a  very  definite 
series  of  salts.  The  sodium  compound,  4Na2O,10WO3,23H2O,  can 
be  prepared  by  the  method  of  Forcher  and  Gibbs,  by  passing 
carbon  dioxide  during  several  days  through  an  aqueous  solution  of 
normal  sodium  tungstate  or  by  the  gradual  addition  of  formic  acid, 
until  the  action  is  distinctly  acid,  to  a  solution  of  normal  sodium 
tungstate  (100  grams)  in  water  (100  c.c.).  A  mixture  of  the  salts 
4Na2O,10WO3,23H2O  and  5Na20,12W03,28H20  is  produced  by  the 
action  of  glacial  acetic  acid  on  a  solution  of  sodium  tungstate; 
the  product,  9Na20,22W03,51H20,  appears  to  be  a  mixture  of  the 
two  salts  described  above.  The  salt  4Na2O,10WO3,23H2O  forms 
monoclinic  crystals  which  effloresce  rapidly  in  dry  air.  It  is  soluble 
in  water  to  the  extent  of  19  parts  in  100  parts  at  atmospheric 
temperature;  and  has  d  4*3.  The  following  melting  points  are 
recorded  for  the  various  sodium  tungstates  :  Na20,W03,  665° ; 
5Na20,12W03,  705*8°;  4Na2O,10WO3,  680*8°;  9Na20,22W03, 

683*3°;  Na20,4W03,  706°.  Addition  of  an  excess  of  the  respective 
metallic  chlorides  to  a  boiling  aqueous  solution  of  the  salt 
4Na2O,10WO3,23H2O  leads  to  the  formation  of  the  following 
compounds  :  calcium  salt,  4CaO,10WO3,25H2O,  a  white,  granular 
powder  which  does  not  melt  when  heated  to  intense  redness ;  the 
barium  salt,  4BaO,10WO3,22H2O,  and  the  strontium  salt, 
4SrO,10WO3,26H2O,  white,  insoluble,  granular  powders  ;  the  nickel 
salt,  4NiO,10WO3,34H2O,  a  greenish-white  powder;  the  cobalt 
salt,  4CoO,10W03,35H2O,  pink  granules;  the  manganese  salt, 
4MnO,10WO3,30H2O,  a  colourless,  granular  powder.  The  action 
of  a  solution  of  the  sodium  salt,  4Na2O,10WO3,23H2O,  towards 
solutions  of  salts  of  many  inorganic  and  organic  bases  has  been 
examined  qualitatively.  The  sodium  salt  loses  the  whole  of  its 
water  of  crystallisation  when  it  is  strongly  ignited,  but  when  dried 
at  100°  until  constant  in  weight  it  retains  six  molecular  proportions. 
It  therefore  appears  that  it  may  be  formulated  definitely  as  an  acid 
salt,  4(Na20,W03),6(H20,W03),17H20,  and  similar  considerations 
are  extended  to  the  tungstates  of  other  series.  Confirmation  of 
its  acidio  character  is  found  in  the  ready  neutralisation  of  its 
solutions  with  A-sodium  carbonate  solution  and  also  in  conductivity 
experiments  during  its  neutralisation  with  barium  hydroxide 
solution.  H.  W. 
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The  Binary  Systems  Na2Si03-Na2W04,  K2Si03-K2W04, 
and  Na2W04-K2W04.  J.  A.  M.  van  Liempt  (Z.  anorg.  Chem ., 
1922,  122,  175 — 180). — Klooster  (A.,  1911*  ii,  111)  examined  the 
system  Na2W04-Na2Si03  and  found  no  indications  of  a  compound; 
the  liquid  salts  were  found  to  be  immiscible.  The  present  author 
has  examined  the  viscosity  and  conductivity  of  aqueous  solutions 
of  the  mixture.  Curves  representing  the  results  showed  no  maxima 
or  minima.  The  system  K2W04-K2Si03  gave  similar  results. 
The  equilibrium  curve  for  the  system  K2W04-Na2W04  was  obtained 
by  the  cooling  method;  a  minimum  freezing  point  was  found  for 
a  mixture  containing  80%  of  the  sodium  and  20%  of  the  potassium 
salt.  W.  T. 

Preparation  and  Reactions  of  Stannous  Oxide  and  Stannous 
Hydroxides.  Frank  Ward  Bury  and  James  Riddick  Parting¬ 
ton  (T.,  1922, 121,  1998—2004). 

Reduction  of  Thorium  Oxide  by  Metallic  Tungsten.  The 

Research  Staff  of  the  General  Electric  Co.,  Ltd.,  London 
(work  conducted  by  Colin  James  Smithells)  (T.,  1922,  121, 
2236—2238). 

Germanium  Hydride.  John  H.  Muller  and  Nicol  H. 
Smith  (J.  Amer.  Chem.  Soc.t  1922,  44,  1909 — 1918). — Germanium 
may  be  detected  by  a  modification  of  Marsh’s  test  in  quantities 
as  small  as  0*00006  gram  of  the  metal.  The  delicacy  of  the  hydride 
relation  is  greatly  increased  by  use  of  an  alkaline  generator  as 
source  of  nascent  hydrogen.  Aluminium  and  dilute  potassium 
hydroxide  solution  serve  best  for  the  formation  of  large  quantities 
of  germanium  hydride,  whilst  sodium  amalgam  is  best  for  small 
quantities.  A  modification  of  the  usual  form  of  Marsh  apparatus 
is  described  which  permits  of  the  formation  of  a  richer  mixture  of 
the  hydride  than  has  hitherto  been  prepared  and  still  further 
increases  the  delicacy  of  the  test.  The  apparatus  is  arranged 
as  follows : — an  electrolytic  hydrogen  generator,  using  15%  sodium 
hydroxide  as  electrolyte  and  having  nickel  electrodes,  a  wash 
ing  tower  containing  a  solution  of  a  silver  salt,  a  sulphuric  acid 
drying  tower,  and  a  trap  for  exit  of  excess  of  hydrogen  from 
the  generator.  The  gas  prepared  and  purified  in  the  above  train 
passes  into  the  germanium  hydride  generator,  wdiich  consists  of 
a  small  wash-bottle  the  inner  tube  of  which  is  cut  off  at  a  height 
5  cm.  above  the  bottom  of  the  bottle ;  the  generator  is  fitted  with 
a  funnel  and  stopcock  through  which  the  sodium  amalgam  and 
germanium  solution  may  be  added  after  the  whole  system  has  been 
filled  with  electrolytic  hydrogen.  To  the  generator  is  attached  a 
small  drying  tube  and  to  the  end  of  this  a  constricted  tube  in  which 
the  germanium  mirror  may  be  formed.  A  rich  mixture  of  german¬ 
ium  hydride  and  hydrogen  is  obtained  by  placing  dry  sodium 
amalgam  in  the  generator  and  expelling  the  air  by  means  of  electro¬ 
lytic  hydrogen.  The  hydrogen  stream  is  then  interrupted  and  an 
aqueous  solution  of  the  germanium  salt  added  and  washed  in  with 
water.  The  germanium  hydride  is  then  allowed  to  form  in  the 
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closed  apparatus,  and  when  the  action  is  over  swept  through  the 
heated  constricted  tube  by  means  of  electrolytic  hydrogen,  when 
a  mirror  of  germanium*is  immediately  formed.  The  decomposition 
temperature  of  germanium  hydride  lies  between  340°  and  360°, 
and  the  deposition  of  the  mirror  is  best  obtained  below  a  red  heat. 
The  reverse  action,  involving  the  loss  of  germanium  in  hydrogen, 
has  been  quantitatively  investigated  and  shows  that  at  750 — 800° 
T41855  grams  of  germanium  loses  0’00647  gram  when  in  a  stream 
of  hydrogen  for  thirty-eight  hours.  The  dissimilarity  of  films 
of  arsenic  and  germanium  as  obtained  by  the  Marsh  test  is  shown 
by  a  spectroscopic  examination  of  the  light  transmitted  by  the 
films,  and  the  thickness  of  the  films  has  been  determined.  A  study 
of  the  composition  of  the  substance  described  by  Voegelen  (A., 
1902,  ii,  401)  shows  this  substance  to  be  a  mixture  which  may 
contain  little  or  much  silver  germanide  Ag4Ge  along  with  metallic 
silver,  depending  on  the  method  used  in  the  preparation  of  the 
hydride.  The  precipitate  contains  much  more  germanide  if  the 
hydride  is  generated  by  the  action  of  potassium  hydroxide  on 
aluminium  and  passed  slowly  through  a  solution  of  a  silver  salt, 
whilst  if  the  formation  of  the  hydride  is  brought  about  by  means 
of  sodium  amalgam  or  the  gas  passed  rapidly  through  the  silver 
salt,  the  precipitate  contains  little  germanide  and  the  solution 
contains  germanic  acid.  Evidence  is  put  forward  which  indicates 
the  presence  of  at  least  one  hydride  other  than  the  tetrahydride, 
but  the  presence  of  this  hydride  has  not  been  finally  established. 
The  richest  mixture  of  hydrogen  and  germanium  hydride  examined 
contained  0T76%  of  the  hydride.  J.  F.  S. 

Germanium  Hydride.  Fritz  Panetii  and  Edgar  Schmidt- 
Hebbel  ( Ber .,  1922,  55,  [5],  2615 — 2622). — Germanium  hydride 
has  been  described  previously  by  Voegelen,  but  its  composition  has 
not  been  settled  definitely.  The  substance  has  now  been  re¬ 
examined,  and  since  the  authors  had  only  a  very  limited  amount 
of  material  at  their  disposal  they  have  found  it  most  convenient 
to  prepare  the  gas  by  the  action  of  zinc  or,  preferably,  magnesium 
on  a  solution  of  germanium  in  the  presence  of  3 — 4A-sulphuric 
acid;  the  yield  varies  between  0*2  and  1'5%.  The  gas  evolved 
from  the  solution  is  dried  by  passage  over  granulated  calcium 
chloride  and  phosphoric  oxide  and  subsequently  led  through  a 
Landsiedl  apparatus  filled  with  potassium  hydroxide  solution 
(50%),  a  U-tube  immersed  in  pentane  cooled  to  — 110°  and  finally 
through  three  U -tubes  cooled  in  liquid  air.  The  almost  invisible 
white  condensate  in  the  last  three  tubes  is  analysed  by  the  method 
used  previously  for  antimony  and  tin  hydrides  (this  vol.,  ii,  383). 
It  is  thus  shown  that  the  atomic  ratio  of  hydrogen  to  germanium 
is  exactly  4:1.  The  accuracy  of  the  analyses  excludes  the  possi¬ 
bility  of  the  presence  of  more  than  the  merest  traces  of  possible 
hydrides,  such  as  Ge2H6,  and  the  existence  of  these  is  the  more 
improbable,  since,  under  the  conditions  of  the  condensation,  they 
must  have  become  concentrated  in  the  condensate;  the  pentane 
tube  does  not  retain  any  germanium  compounds,  and  about  15% 
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of  germanium  hydride  passes  uncondensed  through  the  apparatus. 
It  is  shown  that  the  molecular  formula  of  germanium  hydride  is 
GeH4. 

Germanium  hydride  is  unusually  stable,  being  unaffected  by 
potassium  hydroxide  solution  (50%)  or  phosphoric  oxide,  and 
requiring  a  relatively  very  high  temperature  to  cause  its  certain 
decomposition.  The  colours  of  the  germanium  mirrors  are  extra¬ 
ordinarily  varied  and  in  this  respect  the  metal  is  differentiated 
from  all  others  which  yield  hydrides  decomposable  by  heat.  In 
doubtful  cases,  confirmation  may  be  obtained  by  oxidising  the 
mirror  to  colourless  germanium  dioxide  by  heating  it  in  a  current 
of  oxygen  and  subsequently  reducing  it  in  hydrogen  to  copper- 
coloured  germanium,  which  can  then  be  dissolved  in  sodium  hypo¬ 
chlorite.  Arsenic  exhibits  greater  solubility  in  the  reagent,  but 
its  oxide  would  be  volatilised  completely  under  the  experimental 
conditions.  H.  W. 

The  System  Bi203-Pb0.  L.  Belladen  ( Gazzetta ,  1922, 
52,  ii,  160 — 164). — The  occurrence  in  nature  of  a  series  of  minerals 
constituted  of  double  sulphides  of  bismuth  and  lead  which  may 
mostly  be  regarded  as  derivatives  of  hypothetical  ortho-,  meta-, 
and  pyro-sulphobismuthous  acids  renders  possible  the  existence  of 
similar  compounds  containing  oxygen  in  place  of  the  sulphur 
atoms.  The  author  has  investigated  the  fusion  diagram  of  the 
system  Bi203 :  PbO,  the  results  obtained  indicating  the  formation 
of  the  compounds  :  (1)  4Bi203,Pb0,  m.  p.  695°  (decomp.) ; 

(2)  3Bi203,2Pb0,  m.  p.  686°,  stable  when  fused;  (3)  Bi203,2Pb0, 
m.  p.  625°,  stable  on  fusion.  These  indications  are  fully  confirmed 
by  micrographic  examination. 

Litharge  has  m.  p.  870°  and  bismuth  trioxide,  m.  p.  817°. 

T.  H.  P. 

Polonium  Hydride.  II.  Fritz  Paneth  and  Adolf  Johann- 
sen  (Ber.}  1922,  55,  [J5],  2622 — 2637). — Polonium  hydride  closely 
resembles  bismuth  hydride  in  the  order  of  magnitude  of  its  yields 
by  all  methods  of  preparation,  its  great  instability  during  the 
condensation  of  minimal  amounts,  and  its  ready  decomposability 
by  chemical  reagents. 

The  preparation  of  polonium  hydride  has  been  affected  previously 
by  the  action  of  dilute  acids  on  an  electrolytic  deposit  of  polonium 
on  magnesium  (A.,  1919,  ii,  76).  Since  it  is  difficult  by  this  method 
to  secure  highly  activated  magnesium  foil  in  uniformly  good  yield, 
a  process  has  been  evolved  which  depends  on  the  deposition  of 
polonium  on  magnesium  powder  by  distillation.  For  this  purpose, 
the  polonium  is  first  deposited  electrolytically  from  a  lead  nitrate 
solution  containing  radium -Z)  on  the  central  portion  of  a  thin 
piece  of  platinum  foil.  The  latter  is  now  suspended  in  a  glass 
dish,  the  bottom  and  sides  of  which  are  covered  with  magnesium 
powder;  the  apparatus  is  brought  into  an  evacuated  desiccator 
and  the  foil  is  raised  electrically  to  a  bright  yellow  heat.  The 
volatilised  polonium  is  deposited  mainly  on  the  powder,  which, 
after  being  carefully  mixed,  gives  a  preparation  of  uniform  activity. 
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(A  method  for  the  recovery  of  polonium  from  its  residual  solutions 
and  again  precipitating  it  on  magnesium  is  described  in  detail.) 
The  yield  of  polonium  hydride  obtained  by  the  solution  of  the 
activated  powder  in  dilute  acid  is  practically  the  same  as  from  the 
activated  foil,  and  lies  intermediate  between  those  of  lead  and 
bismuth  hydrides.  The  formation  of  the  hydride  cannot  be  ascribed 
to  the  decomposition  of  a  compound  of  magnesium  and  polonium, 
since  the  gas  is  also  obtained  by  adding  magnesium  powder  to  a 
solution  containing  polonium.  The  method  of  “  spark  electrolysis  ” 
is  also  applicable  to  the  production  of  polonium  hydride,  but  the 
evolution  of  the  gas  by  this  method  is  too  irregular  for  use  for 
the  present  purposes. 

Polonium  hydride  which  has  been  condensed  at  the  temperature 
of  liquid  air  is  very  extensively  decomposed  during  re -evaporation. 
The  action  appears  to  depend  to  some  extent  on  the  accompanying 
gases;  thus,  for  example,  it  has  not  been  found  possible  to  re¬ 
volatilise  polonium  hydride  which  has  been  prepared  by  “  spark 
electrolysis/’  The  condensation  and  partial  re- volatilisation  of 
polonium  hydride  affords  the  most  conclusive  evidence  of  the 
gaseous  nature  of  the  compound. 

Phosphoric  oxide  causes  very  extensive  decomposition  of  the 
hydrides  of  polonium  and  thorium-C',  whereas  calcium  chloride  has 
a  less  strongly  marked  action;  the  latter,  however,  can  only  be 
used  for  the  desiccation  of  polonium  hydride  when  a  very  high 
initial  activity  can  be  used.  Under  the  experimental  conditions 
adopted,  unboiled  distilled  water  only  allows  3%  of  polonium 
hydride  to  pass  unchanged,  whereas  50%  of  the  gas  passes  through 
air-free,  distilled  water.  iV/lO-Sodium  hydroxide  and  NJ  10-silver 
nitrate  solution  cause  very  extensive  decomposition  of  polonium 
hydride. 

The  rates  of  spontaneous  decomposition  of  polonium  and  bismuth 
hydrides  have  been  examined;  the  former  is  decomposed  to  the 
extent  of  50%  after  four  minutes,  the  latter  after  about  twenty- five 
minutes.  A  more  exact  calculation  is  not  warranted  by  the 
accuracy  of  the  experiments,  which  suffer  under  the  disadvantages 
that  the  gases  cannot  be  dried.  It  is,  however,  established  that 
moist  polonium  hydride  is  considerably  more  easily  decomposed 
than  bismuth  hydride.  H.  W. 

The  Recrystallisation  of  Pure  Mechanically  Unworked  Gold, 
obtained  by  Solidification  from  the  Fused  Mass.  W.  Fraenkel 
(Z.  anorg.  Cliem .,  1922,  122,  295 — 298). — Pure  mechanically  un¬ 
worked  gold  showed  no  change  in  size  or  form  of  crystals  on  heating 
at  1000 — 1040°.  The  purity  could  not  be  guaranteed  to  be  such 
that  the  crystallites  might  not  be  surrounded  by  films  of  impurity 
(cf.  Tammann,  A.,  1921,  ii,  172).  W.  T. 
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Mineralogical  Chemistry. 


Colour  of  Fluorites.  Toktjtaro  Sakao  and  Mitsuie  Hirose 
{Mem.  Coll.  Sci.  Kyoto ,  1921,  4,  349 — 350). — The  colour  of  fluorite 
crystals  has  been  attributed  by  Blount  and  Sequeira  (T.,  1919, 
15,  705)  to  the  presence  of  a  small  amount  of  organic  matter. 
Employing  the  ultra-microscope,  the  authors  were  unable  to  detect 
the  presence  of  such  matter  in  a  state  of  colloidal  suspension  in 
five  varieties  of  coloured  fluorite  crystals.  J.  S.  G.  T. 
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Analytical  Chemistry. 


Qualitative  Chemical  Analysis.  V.  Macri  (Boll.  Chim . 
Farm.,  1922,  61,  417 — 418). — By  means  of  the  following  scheme, 
the  use  of  sulphur  compounds  is  avoided.  The  hydrochloric  acid 
solution  is  placed,  together  with  a  rod  of  zinc,  in  a  flask  fitted 
with  a  gas  delivery  tube,  the  latter  being  heated  so  as  to  make  a 
Marsh  apparatus;  the  flask  is  eventually  heated.  The  liquid  is 
filtered,  the  precipitate  containing  silver,  mercury,  lead,  bismuth, 
copper,  cadmium,  platinum,  gold,  tin,  antimony,  and  arsenic.  The 
filtrate  is  heated  to  boiling  with  zinc  acetate,  aluminium,  iron,  and 
chromium  being  precipitated.  The  filtrate  from  this  is  heated 
with  hydrogen  peroxide,  which  precipitates  manganese.  The 
filtrate  from  the  latter  is  heated  and  treated  with  zinc  oxide  in 
presence  of  chlorine,  nickel  and  cobalt  being  thus  precipitated. 
Reference  is  made  to  various  circumstances  which  prevent  the 
subdivision  into  groups  from  being  rigorously  exact.  [Cf.  J.  Soc. 
Chem.  Ind.,  1922,  839a.]  T.  H.  P. 

Quantitative  Microanalysis.  Maurice  Nicloux  and  Georges 
Welter  (Chim.  et  Ind.,  1922,  8,  269—272). — A  summary  of  Pregl’s 
methods  of  microanalysis  for  use  with  which  a  Longue’s  aperiodic 
microbalance  is  recommended.  A  micro-method  for  the  estim¬ 
ation  of  urea  in  blood  is  outlined  (cf.  this  vol.,  ii,  170).  W.  G. 

Use  of  Resorcinol  in  Qualitative  Inorganic  Analysis. 

Lavoye  (J.  Pharm.  Belg.,  1921,  3,  889 — 890;  from  Chem.  Zentr ., 
1922,  ii,  1154). — One  c.c.  of  a  10%  solution  of  resorcinol  mixed 
with  2  c.c.  of  10%  ammonia  solution  gives  characteristic  color¬ 
ations  when  added  to  2  c.c.  of  different  metallic  salt  solutions. 
The  following  colorations  are  obtained.  Zinc  salts,  a  yellowish  - 
green  colour,  changing  to  deep  blue ;  cadmium  salts,  a  less  intense 
blue  colour;  manganese  salts,  in  the  presence  of  ammonium  salts, 
a  bluish-green  colour ;  nickel  salts,  bluish-green ;  copper  salts, 
reddish -violet,  changing  to  bluish-violet.  With  salts  of  the  latter 
two  metals  the  solutions  should  be  so  dilute  that  ammonia  alone 
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gives  no  coloration.  Platinum  salts  give  a  garnet-red  colour; 
mercury  salts  give  no  colour,  but  the  solution  on  evaporation  gives 
crystalline  needles.  All  the  colorations  mentioned  change  to  red 
on  the  addition  of  acid.  The  reactions  are  sensitive  with  very 
small  amounts  of  the  metals  in  question.  G.  W.  R. 

Analysis  of  Minerals  by  the  Rontgen  Spectrograph. 

Assar  Hadding  ( Z .  anorg .  Ckern .,  1922,  122,  195 — 200). — The 
suitability  of  this  method  is  shown  by  the  fact  that  monazite, 
which  contains  twelve  oxides,  only  gives  twelve  lines.  Quantities 
of  substances  are  indicated  roughly  by  the  strength  of  the  lines. 
Very  small  amounts  of  substances  are  shown  by  weak  lines  and 
the  author  suspects  the  presence  of  the  unknown  clement  of  atomic 
number  61  in  “  fluGcerite.”  W.  T. 

Use  of  Mixed  Indicators.  A.  Cohen  (J.  Amer.  Chem.  Soc., 
1922,  44,  1851 — 1857). — It  is  shown  that  differences  of  subjective 
colour  are  enhanced  wrhen  two  indicators  are  partially  transformed 
at  the  same  hydrogen-ion  concentration.  The  colorimetric  deter¬ 
mination  of  hydrogen-ion  concentration  can,  therefore,  be  rendered 
more  precise  by  the  use  of  suitable  mixed  indicators  and  in  certain 
titrations  sharper  end-points  can  be  obtained,  particularly  in 
coloured  liquids.  Thus  with  the  indicator  bromothymol-blue  the 
value  PH  6*8  is  indicated  by  a  pure  green  colour,  but  in  a  yellow 
medium  the  colour  is  yellowish-green  and  difficult  to  observe; 
if,  however,  an  indicator  is  added  which  is  violet  at  this  concen¬ 
tration,  then  the  total  effect  of  the  mixed  indicators  will  be  a  green 
end-point.  This  may  be  achieved  by  adding  equal  quantities  of 
bromothymol-blue  and  bromocresol-purple.  Several  cases  of  the 
use  of  mixed  indicators  are  described.  J.  F.  S. 

Modification  of  the  Chlorometric  Method  of  Hayem  and 
Winter.  J.  Malgoyre  (Bull.  Soc.  pharm.  Bordeaux ,  1922,  60, 
59 — 64). — Gastric  juice  is  treated  with  a  reagent  prepared  by  dis¬ 
solving  2  grams  of  chromic  acid  in  100  c.c.  of  95%  ethyl  alcohol 
to  remove  proteins,  and  then  titrated  directly.  The  free  and  total 
hydrochloric  acid  are  estimated  by  the  Topfer-Linossier  method, 
and  the  combined  acid  found  by  difference.  The  total  chlorine  is 
estimated  by  neutralising  10  c.c.  of  gastric  juice  with  a  saturated 
solution  of  sodium  carbonate,  adding  10  c.c.  of  the  chromic  acid 
reagent,  filtering,  and  titrating  with  OTV-silver  nitrate.  The 
fixed  chlorine  is  equal  to  the  difference  between  the  total  chlorine 
and  total  acidity.  Chemical  Abstracts. 

Reductions  with  Cadmium  and  Lead  in  Volumetric 
Analysis.  III.  W.  D.  Treadwell  (Helv.  Chim.  Acta ,  1922,  5, 
806 — 818). — [With  P.  Hristie,  L.  Egger,  and  P.  Sturzenegger.] 
A  warm  solution  of  a  chlorate  in  presence  of  sulphuric  acid  can  be 
reduced  quantitatively  to  chloride  by  passing  it  through  a  cadmium 
reduction  tube  (A.,  1921,  ii,  523),  and  the  chloride  can  then  be 
titrated  by  the  Volhard  process.  Since  perchlorates  are  not  reduced 
under  these  conditions,  chlorate  can  be  determined  in  presence  of 
perchlorate  by  this  method.  Perchlorate  can  be  reduced  to  chloride 
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by  boiling  in  sulphuric  acid  solution  (about  10  c.c.  of  concentrated 
acid  to  50  c.c.  of  O’lA-chlorate  solution)  in  presence  of  titanium 
sulphate  for  one-half  to  one  hour  with  finely  divided  cadmium. 
The  cadmium  is  only  attacked  to  a  slight  extent  by  the  acid,  and 
a  small  amount  of  cadmium  sulphide  is  formed  which,  however, 
does  not  interfere  with  the  estimation  of  perchlorate.  After  cool¬ 
ing,  the  solution  is  diluted,  the  titanous  sulphate  present  is  care¬ 
fully  oxidised  with  permanganate  and  the  chloride  is  titrated  either 
by  the  Volhard  process  or  electrometrically. 

[With  A.  Freuler  and  A.  Weber.] — A  reduction  method  for 
the  estimation  of  columbium  was  described  by  Metzger  and  Taylor 
(A.,  1909,  ii,  702),  depending  on  the  stabilising  effect  of  succinic 
acid  on  a  solution  of  columbic  acid  in  sulphuric  acid.  The  solution 
was  reduced  with  amalgamated  zinc  to  the  constant  stage  Cb2O3.107. 
It  has  now  been  found  that  the  succinic  acid  solution  of  columbic 
acid  prepared  in  this  manner  is  far  from  stable.  In  course  of  a 
few  days  it  becomes  opalescent  and  its  reducibility  gradually 
becomes  less.  The  reducibility  also  becomes  less  when  a  solution 
of  columbic  acid  in  sulphuric  acid  is  diluted,  confirming  the  view 
that  the  reducibility  depends  on  the  dispersity  of  the  colloidal 
acid.  Consistent  results  were  obtained  when  the  reduction  was 
carried  out  in  a  cadmium  reduction  tube  in  presence  of  ammonium 
molybdate  or  vanadate  or  of  titanium  sulphate,  the  subsequent 
titration  being  carried  out  with  permanganate.  The  most  stable 
solutions  of  columbic  acid  were  obtained  by  dissolving  the  fluoride 
in  concentrated  hydrochloric  acid,  and  consistent  results  were 
obtained  when  such  solutions  were  reduced  in  a  cadmium  tube  and 
titrated  electrometrically  with  ferric  chloride. 

[With  It.  F.  Edelmann.] — A  concentrated  hydrochloric  acid 
solution  of  a  molybdate  can  be  reduced  quantitatively  to  the 
Mo'"  stage  by  finely  divided  lead.  Lead  in  a  suitable  form  for  a 
reduction  tube  was  obtained  by  immersing  a  zinc  rod  in  an  acidified 
solution  of  lead  acetate.  The  crystals  of  lead  must  be  carefully 
washed  with  alcohol  and  ether,  not  pressed  together.  Stannic 
chloride  was  also  reduced  quantitatively  to  stannous  chloride  by 
means  of  lead.  The  oxidation  titrations  were  carried  out  with 
permanganate.  E.  H.  R. 

Chlorination  of  Mixed  Silver  Haloids  in  Gooch  Crucibles. 

M.  G.  Mellon  and  J.  C.  Siegesmund  (Proc.  Indiana  Acad.  Sci., 
1921,  197 — 199). — The  crucible  containing  the  silver  haloids  is 
placed  inside  a  larger  crucible  which  is  covered  with  a  watch  glass 
with  a  hole  in  the  centre.  Chlorine  is  passed  into  the  crucible 
through  a  tube  extending  to  within  1  cm.  of  the  bottom,  the  outer 
crucible  being  gently  heated  meanwhile. 

Chemical  Abstracts. 

Electrometric  Titrations  with  Lead  Nitrate.  I.  M.  Kolt- 
hoff  ( Z .  anal.  Chem .,  1922,  61,  369 — 377). — Electrometric  titra¬ 
tion  of  iodide  solutions,  of  not  too  low  concentration,  with  lead 
nitrate  solution  yields  trustworthy  results,  even  in  the  presence  of 
chlorides  and  bromides;  the  method  is  applicable  to  the  estim- 
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ation  of  ferrocyanides  and  also  of  sulphates  provided  that  mineral 
acids,  ferric  salts,  and  aluminium  salts  are  not  present.  The 
titration  of  pyrophosphates  with  lead  nitrate  solution  gives  unsatis¬ 
factory  results,  but  the  method  may  be  used  in  the  case  of  a  few 
organic  salts  such  as  oxalates,  tartrates,  and  succinates. 

W.  P.  S. 

A  New  Iodometric  Method  Based  on  the  Formation  and 
the  Estimation  of  Cyanogen  Iodide.  Rudolf  Lang  (Z.  anorg. 
Chem .,  1922,  122,  332 — 348). — A  volumetric  method  for  the  estim¬ 
ation  of  iodide  is  given,  based  on  the  fact  that  an  iodide  in  hydro¬ 
chloric  or  sulphuric  acid  solution  is  oxidised  by  an  iodate  or 
permanganate  in  the  presence  of  hydrocyanic  acid  to  cyanogen 
iodide,  the  end-point  being  indicated  by  starch  solution.  This 
can  be  controlled  by  estimating  the  cyanogen  iodide  with  thio¬ 
sulphate  ICN+2S203,'+H:=I,+PICN+S406".  The  method  is 
found  to  be  applicable  in  the  presence  of  bromides  and  nitrates. 
Different  stages  of  oxidation  of  iodine  can  also  be  estimated  in 
mixtures.  W.  T. 

The  Estimation  of  Sulphur  in  Vulcanised  Rubber.  J.  W.  W. 

Dyer  and  Amy  R.  Watson  (J.  Soc.  Chem .  Ind .,  1922,  41,  332t).— 
With  reference  to  the  method  described  for  the  estimation  of 
combined  sulphur  in  vulcanised  rubber  (this  vol.,  ii,  656),  the 
authors  acknowledge  priority  of  publication  to  A.  R.  Pearson 
{Analyst,  1920,  45,  405).  They  prefer  to  use  the  method  for 
combined  sulphur  only,  however,  and  not  for  total  sulphur,  unless 
the  amount  of  free  sulphur  is  small.  G.  P.  M. 

Estimation  of  Sulphides  by  Oxidation  with  Ferric  Salts. 

P.  P.  Budnikoff  and  K.  E.  Krause  (Z.  anorg.  Chem.,  1922,  122, 
171 — 174). — The  estimation  is  based  on  the  reaction  3Na2S+ 
3Fe2(S04)3=3Na2S04+6FeS04-f-3S.  The  amount  of  ferrous  salt 
is  found  by  permanganate.  The  acidity  of  ferrous  sulphate  is 
neutralised  by  the  addition  of  alkali  carbonate.  The  method  is 
only  applicable  to  sulphides  which  are  soluble  in  water  and  acids. 

The  Estimation  of  Sulphuric  Acid  as  Barium  Sulphate  in 
the  Presence  of  Aluminium.  L.  Moser  and  P.  Kohn  {Z. 
anorg.  Chem.,  1922,  122,  299 — 310). — The  results  of  the  estim¬ 
ation  of  sulphuric  acid  in  the  presence  of  aluminium  are  too  low, 
these  low  results  being  due  to  the  presence  of  aluminium  sulphate 
in  the  precipitate.  The  amount  of  this  impurity  increases  up  to  a 
maximum  with  an  increase  in  the  concentration  of  the  aluminium 
salt.  Precipitated  barium  sulphate  takes  up  aluminium  sulphate 
from  solution — a  solid  solution  is  thus  indicated.  The  best  results 
are  obtained  by  working  in  hydrochloric  acid  solution  when  the 
maximum  error  is  —  0*15%.  The  errors  observed  in  the  presence 
of  the  aluminium-ion  are  only  one-tenth  those  obtained  in  the 
presence  of  the  ferric -ion.  W.  T. 
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A  New  Accelerator  for  the  Destruction  of  Organic  Matter 
in  the  Kjeldahl  Method  for  the  Estimation  of  Nitrogen. 

M.  Sborowsky  and  I.  Sborowsky  (Ann.  Chim.  Analyt.,  1922,  4, 
266 — 267). — Mercurous  iodide  accelerates  the  destruction  of 
organic  matter  in  the  digestion  with  sulphuric  acid  much  more 
effectively  than  metallic  mercury  or  other  mercury  salts.  In  two 
experiments  carried  out  with  10  c.c.  of  sulphuric  acid,  with  mercurous 
iodide  0*7  gram  of  sugar  was  destroyed  in  the  time  required  for 
the  destruction  of  only  0*1  gram  with  metallic  mercury.  A  diges¬ 
tion  was  completed  in  fifty  to  sixty  minutes  which  with  metallic 
mercury  required  four  to  eight  hours.  H.  C.  R. 

Estimation  of  Total  Nitrogen  in  Fertilisers  containing 
Nitrites  and  of  Nitrite  Nitrogen  in  the  Presence  of  Nitrates. 

F.  Mach  and  F.  Sindlinger  (Z.  angew.  Chem .,  1922,  35, 
473 — 474). — To  estimate  the  total  nitrite  and  nitrate  nitrogen, 
25  c.c.  of  an  aqueous  solution  of  the  sample  (this  quantity  of 
solution  should  contain  not  more  than  0-05  gram  of  nitrogen)  are 
added  gradually  to  a  boiling  mixture  of  30  c.c.  of  saturated  potass¬ 
ium  permanganate  solution  and  5  c.c.  of  dilute  sulphuric  acid 
(1:2);  a  further  quantity  of  10  c.c.  of  the  acid  is  then  added,  the 
mixture  is  cooled,  treated  with  10  grams  of  ferruxn  redactum,  and 
again  boiled  for  about  ten  minutes.  The  resulting  ammonia  is 
estimated  by  distillation  in  the  usual  way.  The  nitrate  nitrogen 
is  then  estimated  in  another  portion  of  25  c.c.  of  the  solution  by 
boiling  this  quantity  for  ten  minutes  with  30  c.c.  of  JV /3 -sulphuric 
acid  and  10  c.c.  of  methyl  alcohol  (the  whole  of  the  nitrous  acid  is 
thus  expelled  in  the  form  of  its  methyl  ester),  neutralising  the  cooled 
mixture,  and  reducing  the  remaining  nitrate  with  ferrum  redactum 
in  sulphuric  acid  solution.  The  nitrite  nitrogen  is  found  by  sub¬ 
tracting  the  nitrate  nitrogen  from  the  total  nitrogen.  If  ammonium 
salts  are  present,  the  ammonia  nitrogen  must  be  estimated  separately 
and  an  allowance  made  for  its  quantity.  W.  P.  S. 

Comparison  of  the  Methods  for  the  Estimation  of  Nitric 
Oxide.  Alfons  Klemenc  and  Cornelie  Bunzl  (Z.  anorg. 
Chem.,  1922,  122,  315 — 331). — Nitric  oxide  was  prepared  according 
to  the  method  of  Emich  (A.,  1892,  ii,  939) ;  this,  however,  contained 
1%  of  impurity  and  was  purified  by  fractionation,  using  liquid  air. 
The  estimation  of  the  gas  by  passing  it  over  heated  copper  was 
found  to  give  accurate  results.  Estimations  (1)  with  hydrogen 
in  the  Drehschmidt  platinum  capillary  (Knorre  and  Arndt,  A.,  1899, 
ii,  806),  (2)  by  the  method  of  Baudisch  and  Klinger  (Ber.,  1918,  45, 
3231),  and  (3)  by  absorption  with  ferrous  sulphate  were  found  to  give 
untrustworthy  results.  Good  results  were  obtained  by  absorbing 
the  gas  by  acidified  bromate  or  N  /5 -potassium  permanganate  and 
estimating  the  excess.  The  latter  method  can  also  be  used  in 
the  presence  of  carbon  dioxide  and  other  gases.  W.  T. 

Detection  of  the  Nitrous  Anion.  P.  Falciola  ( Gazzetta , 
1922,  52,  ii,  87 — 89). — Small  proportions  of  nitrite  may  be  detected  : 
(1)  By  the  transitory  yellow  coloration  obtained  by  acidification 
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with  sulphuric  acid  and  gradual  addition  of  sodium  thiosulphate 
solution.  (2)  By  the  orange  colour  developed  on  addition,  to  a 
litre  of  the  solution,  of  about  2  c.c.  of  sulphuric  acid,  excess  of 
thiocyanate,  and  about  0*1  gram  of  ferrous  sulphate  (cf.  Horst, 
A.,  1921,  ii,  461),  (3)  By  the  yellow  coloration  formed  on  addition 

of  excess  of  aniline  phosphate.  [Cf.  J .  Soc.  Chem.  Ind.,  1922,  856a.] 

T.  H.  P. 

Separation  of  Phosphoric  Acid  in  Qualitative  Analysis. 

N.  Tarugi  (Boll.  Chim.  Farm.,  1922,  61,  545 — 552). — The  author’s 
investigation  of  Gattermann  and  Schindhelm’s  proposal  to  eliminate 
phosphoric  acid  by  means  of  stannic  chloride  (A.,  1917,  ii,  41)  shows 
that,  even  under  the  best  conditions,  15*4%  of  the  total  phosphoric 
acid  passes  into  the  filtrate  from  the  stannic  precipitate,  and  that 
the  latter  contains  part  of  the  iron,  chromium,  calcium,  barium, 
etc.,  present.  Further,  when  the  proportion  of  phosphoric  acid 
in  the  solution  to  be  examined  is  unknown,  it  is  impossible  to  add 
the  exact  quantity  of  ammonium  phosphate  to  give  a  definite 
ratio  between  phosphate  and  stannic  chloride.  T.  H.  P. 

Effect  of  Iron  on  the  Iodine  Titration  of  Arsenite.  F.  L. 

Melvill  ( J .  S.  African  Chem.  Inst.,  1922,  5,  3 — 5). — The  inter¬ 
ference  of  ferric  salts  in  the  titration  of  arsenite  solution  by  iodine 
solution  may  be  prevented  by  the  following  procedure.  The 
slightly  acid  arsenite  solution,  containing  not  more  than  0*1%  of 
iron  (expressed  as  Fe203),  is  treated  with  about  one-half  the  quantity 
of  iodine  solution  required  to  oxidise  all  the  arsenite,  10  c.c.  of 
saturated  sodium  hydrogen  carbonate  solution  are  then  added, 
and  the  titration  is  completed.  In  this  way  the  whole  of  the  iron 
is  precipitated  as  ferric  arsenate  and  no  longer  interferes  with  the 
titration.  W.  P.  S. 

Estimation  of  Boric  Acid.  Wilhelm  Strecker  and  Ernst 
Kannappel  ( Z .  anal.  Chem.,  1922,  61,  378 — 397). — The  sub¬ 
stance  containing  boric  acid  or  its  salts  is  mixed  with  40% 
phosphoric  acid  and  methyl  alcohol  and  the  mixture  is  distilled 
in  a  current  of  air  saturated  with  methyl  alcohol  (the  air  is  passed 
previously  through  a  flask  containing  methyl  alcohol)  until  all 
the  methyl  borate  has  been  collected  in  a  receiver  containing  sodium 
hydroxide  solution.  The  distillate  is  then  heated  to  expel  methyl 
alcohol,  treated  with  a  slight  excess  of  hydrochloric  acid,  using 
methyl-orange  as  indicator,  boiled  to  expel  carbon  dioxide,  and 
neutralised  with  sodium  hydroxide  solution.  After  the  addition 
of  mannitol  in  the  proportion  of  1  gram  for  each  10  c.c.  of  solution, 
the  mixture  is  titrated  with  A/10-barium  hydroxide  solution,  using 
a-naphtholphthalein  solution  as  indicator.  W.  P.  S. 

Sulphonated  Derivatives  of  the  Naturally  Occurring 
Sulphidic  Hydrocarbons.  C.  Pepin  and  G.  Reaubourg  (J. 
Pharm.  Chim.,  1922,  [vii],  26,  258 — 261). — -As  the  therapeutic 
value  of  ichthyol  is  largely  dependent  on  the  amount  of  “  sulphidic  ” 
sulphur  it  contains  as  distinguished  from  total  sulphur  which 
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comprises  in  addition  sulphonic  and  sometimes  sulphatic  sulphur, 
it  is  desirable  that  more  precise  standards  should  be  laid  down 
to  which  commercial  ichthyol  preparations  should  conform. 
Ammonium  or  other  sulphates  should  be  almost  completely  absent, 
as  indicated  by  the  formation  of  nothing  more  than  an  opalescence 
on  the  addition  of  barium  chloride  to  the  filtrate  after  precipitation 
of  an  ichthyol  solution  by  albumin  and  hydrochloric  acid.  Sulphidic 
sulphur  can  only  be  estimated  by  difference  by  Thai’s  method, 
which  consists  in  an  estimation  of  total  sulphur,  by  Carius’s 
method,  for  example,  and  subtracting  from  this  the  sulphur  present 
as  sulphate,  if  any,  determined  by  weighing  the  above  barium 
sulphate  precipitate,  and  the  sulphonic  sulphur  determined  by 
an  ammonia  estimation,  and  calculating  on  the  basis  of  one  sulphonic 
group  for  each  molecule  of  ammonia  after  making  allowance  for 
the  ammonia  combined  as  sulphate.  As  thus  estimated,  “  sulph¬ 
idic  5?  sulphur  should  represent  at  least  15%  of  the  weight  of 
the  dried  ichthyol.  The  conservation  of  ethylenic  linkings  in 
the  preparation  of  the  ichthyol  should  be  confirmed  by  the  decoloris- 
ation  of  bromine  water.  G.  F.  M. 

Radioactive  Indicators.  Fritz  Paneth  (Z.  angew.  Chem., 
1922,  35,  549 — 552). — Use  has  been  made  of  radioactive  isotopes 
of  metals  such  as  lead  and  bismuth  for  indicating  the  presence 
of  minute  and  unweighable  quantities  of  these  elements  or  their 
compounds.  Quantities  of  the  radioactive  isotopes  of  the  order 
of  a  millionth  of  a  milligram  are  easily  detected  by  the  electro¬ 
scope.  Once  mixed  with  the  inactive  isotope,  they  cannot  be 
separated  by  chemical  means,  so  that  the  presence  of  the  radio¬ 
active  isotope  indicates  the  presence  of  the  inactive  one  also. 
Practical  applications  have  been  made  in  analytical  chemistry 
in  determining  the  solubility  of  very  sparingly  soluble  substances 
and  in  the  study  of  adsorption  phenomena.  In  electrochemistry 
it  has  been  established  by  this  means  that  an  interchange  of  the 
metallic  portion  of  the  molecule  actually  occurs  on  mixing  solutions 
of  two  salts  of  the  same  metal  and  subsequently  recovering  them 
from  solution,  but  that  no  such  interchange  occurs  when  one  or 
both  the  substances  are  non-ionised.  The  actual  deposition  of  an 
unweighable  quantity  of  metal  on  the  electrode  before  the  minimum 
potential  of  electrolysis  is  reached  has  also  been  established.  In 
colloid  chemistry,  the  active  surface  of  powders  has  been  measured 
for  the  first  time  by  the  use  of  a  radioactive  indicator,  and  the 
distinction  between  crystalloid  and  colloid  in  the  diffusion  of  the 
former  through  parchment  membranes  has  been  studied  down  to 
a  dilution  of  10“u  mol.  per  litre.  In  inorganic  chemistry,  the  con¬ 
ditions  for  the  preparation  of  bismuth  and  lead  hydrides  were 
studied  by  this  means  and  the  method  was  successfully  applied 
to  the  measurement  of  the  gas-tightness  of  rubber  fabrics  for  gas¬ 
masks.  The  kinetic  theory  has  received  further  experimental 
confirmation  by  the  actual  proof  of  the  movement  of  the  molecules 
in  molten  lead  and  measurements  of  the  movement  of  lead  ions  in 
lead  chloride  even  below  its  melting  point.  IT.  C.  R. 
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Estimation  of  Small  Quantities  of  Calcium.  Patrick 
Playfair  Laidlaw  and  Wilfred  Walter  Payne  ( Biochem .  J., 
1922,  16,  494 — 498). — The  method  described  is  suitable  for  estim¬ 
ating  calcium  in  amounts  of  the  order  of  0*1  mg.,  and  gives  results 
accurate  to  about  0*002  mg.  The  calcium  is  first  precipitated  as 
oxalate  (in  the  case  of  blood  serum,  this  may  be  done  directly 
from  the  serum  without  previous  ashing).  After  separation,  the 
precipitate  is  dissolved  in  hydrochloric  acid  and  the  calcium  repre¬ 
cipitated  in  the  form  of  calcium  alizarinate  by  the  addition  of 
excess  of  alizarin  in  alcoholic  solution,  and,  after  warming,  of  a 
few  drops  of  strong  ammonia.  When  crystalline,  the  precipitate 
is  collected  in  a  Gooch  crucible,  washed  with  dilute  ammonia,  and 
decomposed  with  a  solution  of  oxalic  acid  in  50%  alcohol.  The 
liberated  alizarin  is  dissolved  in  95%  alcohol,  made  just  alkaline 
with  ammonia,  and  estimated  colorimetricaHy  by  comparison 
with  a  standard  solution  of  ammonium  alizarinate.  E.  S. 

The  Separation  of  Zinc  from  Other  Metals,  especially 
Nickel.  Alois  Ludwig  (Z.  anorg .  Chem .,  1922,  122,  239 — 
261). — Zinc  can  be  separated  from  nickel  by  precipitation  with 
hydrogen  sulphide  in  the  presence  of  ammonium  tartrate.  The 
latter  salt  forms  stable  complex  compounds  with  nickel,  which 
may  perhaps  explain  its  action ;  the  latter  might,  however,  be  due  to 
the  replacement  of  the  freed  mineral  acid  by  the  weaker  tartaric 
acid.  Results  are  also  given  of  attempts  to  effect  the  separation 
by  precipitation  of  zinc  from  zinc  ammonium  phosphate  in  neutral 
solution  in  the  presence  of  neutral  tartrates  and  thiocyanates. 
These  investigations  are  being  continued.  W.  T. 

The  Influence  of  the  Alkalis  on  the  Titration  of  some 
Metals  with  Ferrocyanide.  W.  D.  Treadwell  and  D.  Cher  vet 
(Helv.  Chim .  Acta ,  1922,  5,  633 — 639). — The  electrometric  titration 
of  zinc  with  potassium  ferrocyanide  was  described  by  Treadwell 
and  Weiss  (A.,  1920,  ii,  120).  The  sharpness  of  the  end-point 
depends  on  the  insolubility  of  the  ferrocyanide  of  the  heavy  metal, 
but  it  is  also  dependent  on  the  alkali  metal  used,  since  the  pre¬ 
cipitate  is  generally  a  double  salt.  When  cadmium  sulphate  is 
titrated  with  potassium  ferrocyanide  in  neutral  or  weakly  acid 
solution,  the  end-point  is  indicated  by  a  moderately  sudden  drop 
in  potential,  but  only  in  a  highly  dilute  solution  has  the  precipitate 
the  exact  composition  CdK2Fe(CN)6.  In  the  presence  of  a  rubidium 
salt  or  a  caesium  salt,  however,  the  end-point  is  much  sharper, 
probably  because  the  alkali  metals  with  higher  atomic  volumes 
form  less  soluble  double  salts  with  cadmium  ferrocyanide.  When 
sodium  ferrocyanide  is  used  for  the  titration,  the  precipitate  is 
the  simple  salt,  Cd2Fe(CN)6.  When  a  zinc  salt  is  titrated  with 
potassium  ferrocyanide  the  precipitate  is  Zn3K2[Fe(CN)6]2,  but 
with  sodium  ferrocyanide,  Zn2Fe(CN)6,  is  obtained.  In  presence 
of  a  potassium  salt,  however,  sodium  ferrocyanide  gives  the  above 
zinc-potassium  salt,  whilst  in  presence  of  a  caesium  salt,  potassium 
ferrocyanide  gives  ZnCs2Fe(CN)6  with  a  very  sharp  end-point. 
Lead  nitrate  can  be  titrated  with  ferrocyanide  in  neutral  solution, 
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but  lead  ferrocyanide  is  very  sensitive  to  acid ;  consequently  zinc 
can  be  titrated  with  ferrocyanide  in  hot  acid  solution  in  presence 
of  lead.  The  precipitate  obtained  from  lead  nitrate  and  potassium 
ferrocyanide  is  Pb2Fe(CN)6,  but  in  presence  of  a  caesium  salt  the 
precipitate  has  the  composition  Pb3X2[Fe(CN)6]2,  where  X  is 
probably  entirely  caesium.  The  ferrocyanides  of  the  bivalent 
heavy  metals  appear  to  be  less  soluble  the  smaller  the  atomic 
volume  of  the  heavy  metal.  E.  H.  It. 

Estimation  of  Lead  in  Lead  Amalgam.  M.  G.  Mellon 
and  H.  E.  Peinhard  ( Proc .  Indiana  Acad.  Sci.,  1921,  189 — 195). — 
Existing  methods  are  considered  to  be  unsatisfactory  for  the 
estimation  of  small  quantities  of  lead  in  the  presence  of  large 
quantities  of  mercury.  A  weighed  quantity  of  the  amalgam  is 
covered  with  25  c.c.  of  a  10%  solution  of  cupric  nitrate  and  allowed 
to  remain  for  fifteen  to  twenty -four  hours ;  lead  enters  into  solution, 
but  mercury  does  not.  After  decantation  through  a  filter,  the 
amalgam  is  washed,  and  the  filtrate  treated  with  a  few  drops  of 
acetic  acid  and  sufficient  potassium  dichromate  solution  to  pre¬ 
cipitate  the  lead  as  lead  chromate,  which  is  washed  in  a  Gooch 
crucible,  dried  at  120°,  and  weighed.  Chemical  Abstracts. 

The  Kastle-Meyer  Reagent  as  a  very  Sensitive  Reagent 
for  Copper.  Ottorino  Carletti  (Boll.  Chim .  farm.,  1922,  61, 
449). — A  claim  for  priority  (A.,  1914,  ii,  74)  over  Thomas  and 
Carpentier  (this  vol.,  ii,  86).  T.  H.  P. 

New  Method  for  the  Estimation  of  Manganese.  St. 

Minovici  and  Const.  Kollo  (Chim.  et  Ind.,  1922,  8,  499 — 500). — 
Manganese  may  be  estimated  with  accuracy,  even  when  present 
in  only  small  quantities,  by  precipitation  as  iodate  by  means  of 
iodic  acid  according  to  the  equation  MnS04+2HI03=Mn(I03)2  + 
H2S04.  A  solution  of  about  twice  the  theoretical  quantity  of 
iodic  acid  is  added  to  the  manganese  solution,  and  after  warming 
for  ten  minutes  on  a  water-bath  twice  the  volume  of  alcohol  is 
added.  After  keeping  for  a  short  time,  the  precipitate  is  collected 
on  a  filter  or  Gooch  crucible  and  washed  with  70%  alcohol  saturated 
with  manganous  iodate.  The  mother-liquor  contains  no  traces  of 
manganese,  the  iodate  being  insoluble  in  10%  alcohol  in  presence 
of  iodic  acid.  In  water  at  the  ordinary  temperature,  its  solubility 
is  0T95%,  and  in  70%  alcohol  0*005%.  The  precipitate  of  man¬ 
ganous  iodate  is  finally  dried  at  100°,  and  weighed.  The  absolute 
percentage  error  in  the  examples  given  varies  from  0*16  to  0*63% 
when  quantities  of  the  order  of  0*1 — 0*3  gram  of  the  hydrated 
sulphate  are  taken  for  estimation.  G.  F.  M. 

A  New  Microchemical  Method  for  the  Identification  of 
Tungsten.  J.  A.  M.  van  Liempt  (Z.  anorg.  Chem.,  1922,  122, 
236 — 238). — A  small  quantity  of  sodium  nitrite  is  melted  on  a 
platinum  spoon  and  a  little  tungsten  is  thrown  in ;  sodium  tungstate 
is  formed.  This  is  dissolved  in  a  little  water  and  tungstic  acid 
precipitated  by  the  addition  of  hydrochloric  acid  (1:1).  This  is 
collected  and  then  mixed  with  a  few  drops  of  concentrated 
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ammonia  and  placed  on  a  slide.  Ammonium  paratungstate  soon 
crystallises  in  four-cornered  plates  on  the  edges  of  the  drop  and 
as  long  needles  in  the  centre.  W.  T. 

Glacial  Acetic  Acid  Method  for  Estimating  Uranium  in 
Carnotite.  Wilfred  W.  Scott  (J.  Ind.  Eng .  Chem.,  19 22,  14, 
531 — 532). — Half  a  gram  of  the  ore  is  heated  with  40  c.c.  of  dilute 
(1:1)  nitric  acid,  the  mixture  is  evaporated  to  dryness,  the  residue 
ignited,  and  then  boiled  for  five  minutes  with  a  mixture  of  glacial 
acetic  acid  and  nitric  acid  (100  :  5) ;  the  insoluble  portion  is  separated 
by  filtration  and  the  filtrate  is  evaporated  to  dryness.  This  residue 
is  ignited  until  it  turns  black  and  the  extraction  with  the  acetic 
acid-nitric  acid  mixture  repeated ;  the  filtrate  obtained  is  evapor¬ 
ated,  the  residue  dissolved  in  10  c.c.  of  nitric  acid  and  40  c.c.  of 
water,  the  solution  neutralised  partly  with  ammonia  and  ammonium 
carbonate  is  added  in  quantity  sufficient  to  dissolve  the  precipitate 
of  uranium  carbonate  which  first  forms.  After  the  addition  of  an 
excess  of  3  grams  of  ammonium  carbonate  and  5  c.c.  of  ammonia, 
the  mixture  is  filtered,  the  filtrate  is  acidified  with  nitric  acid,  and 
heated  to  expel  carbon  dioxide.  An  excess  of  ammonia  is  then 
added  and  the  boiling  is  continued  until  all  the  uranium  has  been 
precipitated,  which  is  denoted  by  the  yellow  solution  becoming 
colourless.  The  precipitate  is  collected,  washed  with  2%  ammonium 
nitrate  solution,  ignited,  and  weighed  as  U308.  W.  P.  s. 

Reductions  with  Cadmium  in  Volumetric  Analysis.  II. 

W.  D.  Treadwell  (Helv.  Ghim .  Ada ,  1922,  5,  732 — 743). — [With 
M.  Blumenthal.] — Uranyl  salts  can  be  titrated  by  first  reducing 
to  the  uranous  stage  and  titrating  back  with  potassium  perman¬ 
ganate  (cf.  A.,  1921,  ii,  523).  When  zinc  is  used  for  the  reduction, 
the  reaction  tends  to  go  beyond  the  uranous  stage  to  the  U'"  stage 
and  the  same  occurs,  although  to  a  less  extent,  when  cadmium 
is  used.  Owing  to  the  ease  with  which  tervalent  uranium  is  oxidised 
by  air  to  the  uranous  stage,  any  over-reduction  can  be  corrected 
by  allowing  the  reduced  solution  to  run  from  the  reduction  tube 
drop  by  drop  into  a  vessel  open  to  the  air.  Oxidation  from  the 
uranous  to  the  uranyl  stage  by  means  of  air  depends  on  the  degree 
of  acidity  of  the  solution.  To  prevent  such  oxidation,  the  reduction 
is  carried  out  in  a  3*0A-sulphurie  acid  solution.  When  the  electro¬ 
metric  method  of  titration  is  used  over-reduction  can  be  ignored, 
as  the  titre  is  given  by  the  distance  between  the  two  breaks  in 
the  potential  curve.  Titanium  and  uranium  may  be  estimated 
together  by  reducing  in  very  dilute  solution  and  titrating  electro¬ 
ns  trically  with  permanganate  in  an  atmosphere  of  carbon  dioxide, 
the  two  breaks  in  the  curve  representing  the  completion  of  oxidation 
of  titanous  and  uranous  ions  respectively. 

[With  M.  Starkle.] — The  accuracy  of  the  electrometric  method 
for  titrating  titanium  after  reduction  with  cadmium  (loc.  cit.)  was 
confirmed  by  comparison  with  a  gravimetric  method.  It  is  shown 
that  small  quantities  of  titanium  can  be  estimated  accurately  by 
this  method  in  presence  of  large  quantities  of  iron,  using  potassium 
dichromate  for  the  titration. 
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[With  M.  Hooft.] — Careful  experiments  in  which  every  precau¬ 
tion  was  taken  to  exclude  air  during  the  reduction  and  titration 
with  permanganate  show  that  vanadic  acid  is  reduced  quantitatively 
to  the  V"  stage  by  cadmium. 

[With  M.  Dreiffss  and  A.  Bossi.] — Indigotinsulphonic  acid  is 
reduced  by  finely  divided  cadmium  in  0*2  to  0*5 N -sulphuric  acid 
solution  to  the  leuco-stage,  and  can  then  be  accurately  titrated 
by  means  of  ferric  chloride  by  the  electrometric  method  in  an 
atmosphere  of  carbon  dioxide.  The  course  of  the  potential  curve 
indicates  that  the  oxidation  proceeds  in  two  stages,  probably 
through  a  quinhydrone  stage.  Thioindigotin  and  methylene -blue 
can  be  estimated  in  the  same  way.  [Cf.  J .  Soc.  Chem.  Ind.y  1922, 
Nov.]  E.  H.  R. 

A  Micro-method  for  the  Estimation  of  Ethyl  Alcohol  in 
Blood.  Erik  M.  P.  Widmark  (Biochem.  Z.,  1922,  131,  473 — 
484). — A  method  is  described  suitable  for  estimating  the  alcohol 
in  a  drop  of  blood  or  in  larger  quantities.  It  depends  on  the 
absorptive  power  for  alcohol  of  concentrated  sulphuric  acid  contain¬ 
ing  a  known  amount  of  dichromate.  The  operations  are  conducted 
in  a  specially  designed  flask  to  avoid  mixing  and  contamination, 
of  the  standard  dichromate  by  organic  matter,  and  at  a  tem¬ 
perature  of  50 — 60°.  Absorption  of  the  alcohol  is  complete^ 
within  two  hours.  The  excess  of  dichromate  is  estimated,  after 
dilution  with  water,  by  potassium  iodide  and  thiosulphate.  Blank 
estimations  are  essential  features.  H.  K. 

The  Estimation  of  the  Methyl  Group  in  Methylated  Thiol- 
benzenes.  J.  Pollak  and  Anna  Spitzer  ( Monatsh .,  1922,  43, 
113 — 120). — The  estimation  of  the  methylthiol  group  by  a  method 
analogous  to  Zeisel’s  process  for  estimating  the  methoxyl  group 
is  complicated  by  the  fact  that  hydrogen  sulphide  and  methylthiol 
are  evolved  along  with  methyl  iodide  during  the  decomposition  by 
hydriodic  acid.  The  process  now  described  consists  in  decomposing 
the  substance  with  hydriodic  acid  ( d  1'7),  and  passing  the  volatile 
products  through  a  paste  of  red  phosphorus  and  weakly  acidified 
cadmium  sulphate  solution,  to  remove  hydrogen  sulphide,  and 
thence  into  alcoholic  silver  nitrate.  The  precipitate  is  ignited,  and 
the  mixture  of  silver  and  silver  iodide  completely  converted  into 
the  iodide  for  weighing.  C.  K.  I. 

Identification  of  Small  Quantities  of  Terpineol  Hydrate 
in  Complex  Mixtures.  G.  Deniges  (Bull.  soc.  pharm.  Bordeaux, 
1922,  60,  49 — 54). — The  sample  is  moistened  with  a  drop  of  ethyl 
alcohol  on  a  glass  slide,  terpineol  being  deposited  on  the  edge  in 
tufts  of  prismatic  needles ;  previous  sublimation  between  two 
slides  may  be  desirable.  On  addition  of  a  drop  of  sulphuric  acid, 
a  yellow  colour  is  produced,  passing  to  orange  on  heating.  Finally, 
on  addition  of  a  drop  of  a  solution  containing  0*5  gram  of  lsevulose 
in  25  c.c.  of  ethyl  alcohol  and  75  c.c.  of  water,  a  carmine-red 
coloration  is  developed.  Chemical  Abstracts, 
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Estimation  of  the  so-called  Total  Geraniol  Content  of 
Citronella  Oil.  A.  W.  K.  be  Jong  and  A.  Reclaire  ( Perf . 
Essent.  Oil  Bee.,  1922,  13,  319—321). — Numerous  samples  of 
citronella  oil  were  analysed  by  slightly  varying  methods  in  order 
to  ascertain  the  reason  for  the  different  results  often  obtained  by 
different  operators.  The  maximum  difference  observed  was  2*8%, 
the  average  difference  0*7%.  The  influence  of  acetic  anhydride 
of  higher  percentage  strength  than  usual  (80%)  was  negligible, 
and  sodium  acetate  dried  over  sulphuric  acid  did  not  give  better 
results  than  the  usual  fused  article.  The  method  recommended  is 
to  heat  10  grams  of  the  dry  oil  with  10  c.c.  of  80%  acetic  anhydride 
and  2  grams  of  freshly  fused  sodium  acetate  for  two  hours.  After 
cooling,  50  c.c.  of  water  are  added  and  the  excess  of  anhydride  is 
decomposed  by  warming  and  shaking.  The  acetylated  oil  is 
separated,  washed  with  brine  until  neutral,  and  dried.  About 
1  *5  grams  are  then  saponified  with  N /2-alcoholic  potassium  hydroxide 
after  neutralising  any  residual  acidity.  After  two  hours’  boiling 
under  reflux  the  excess  of  alkali  is  titrated  back  with  N /2-sulphuric 
acid.  G.  F.  M. 

Causse  and  Borman's  Method  for  the  Estimation  of  Dextrose. 

R.  Krull  (Pharm.  WeeJcblad,  1922,  59,  1035 — 1039). — The  unsatis¬ 
factory  end-point  referred  to  by  Lemkes  and  Lansberg  (this  vol., 
ii,  724)  is  due  to  the  fact  that  towards  the  end  of  the  titration, 
when  most  of  the  cuprous  oxide  has  been  removed  from  the  solu¬ 
tion,  dextrose  is  being  added  to  a  strongly  alkaline  solution,  to 
which,  as  is  well  known,  it  is  very  sensitive.  The  abnormal  course 
of  Fehling’s  reaction  with  urine  may  be  considered  in  the  light  of 
Benedict’s  reaction.  The  iodometric  estimation  is  accurate  to 
0*1%.  S.  I.  L. 

Apparatus  for  Facilitating  the  Estimation  of  Dextrose  by 
Titration  with  Permanganate  by  the  Mohr-Bertrand  Method. 

J.  van  ber  Haar  ( Arch .  Suifcerind ,  1922,  30,  213 — 216). — Precipi¬ 
tation  is  carried  out  in  a  500  c.c.  round  flask,  and  the  supernatant 
liquid  siphoned  slowly  through  a  Soxhlet  tube  into  an  800  c.c. 
bottle,  the  neck  of  which  is  of  the  same  size  as  that  of  the  round 
flask.  The  precipitate  is  washed  with  hot  water  and  the  washings 
are  siphoned  off.  The  Soxhlet  tube  is  removed  from  the  bottle 
and  placed  on  the  flask.  A  little  ferrous  ammonium  sulphate 
solution  is  next  run  through  the  siphon  into  the  Soxhlet  tube 
and  the  remainder  poured  directly  into  the  tube  itself ;  the  tube 
is  rinsed,  and  the  contents  of  the  flask  are  titrated  with  perman¬ 
ganate  after  acidification  with  sulphuric  acid. 

Chemical  Abstracts. 

Estimation  of  Sucrose  in  Presence  of  Other  Sugars  by 
means  of  Alkaline-earth  Hydroxides.  A.  Behre  and  A. 
During  (Z.  Unters.  Nahr .  Genussm.,  1922,  44,  65 — 70). — Material 
containing  about  20  grams  of  sucrose  is  heated  with  1’2  grams  of 
freshly  burnt  lime  in  about  50  c.c.  of  water  for  one  hour  at  60 — 80°. 
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Other  sugars  are  destroyed,  and  the  sucrose  can  be  determined 
polarimetrically.  A.  G.  P. 

Flax  and  Kindred  Fibres.  I.  Behaviour  and  Structure  of 
Textile  Fibres,  and  a  Convenient  Method  of  Distinguishing 
Flax  from  Hemp.  C.  R.  Nodder  (Trans.  Text.  Inst.,  1922, 13, 161 — 
171). — Flax  and  ramie  fibres  always  twist  in  a  clockwise  direction 
when  drying,  whereas  hemp  and  jute  fibres  twist  in  the  reverse  way, 
and  cotton  usually  exhibits  different  twists  in  different  parts  of  the 
same  hair.  An  examination  of  about  100  fibres  in  a  warm,  dry  room 
is  sufficiently  accurate  for  determining  the  proportion  of  flax  and 
hemp  in  a  mixture.  The  direction  of  twist  is  connected  with  the 
spiral,  fibrillar  structure  of  these  “  bast  ”  fibres.  This  structure 
is  best  revealed  by  mounting  the  fibre  in  concentrated  calcium 
chloride  solution,  tinged  with  iodine;  and  carefully  compressing  it 
by  gentle  pressure  on  the  cover-slip.  The  fibre  is  easily  made  ten 
times  its  normal  width  and  the  spirals  show  as  bright  reddish- 
purple  lines  (the  compressed  parts)  among  brownish -yellow  ones. 
The  striations  in  the  outer  layer  of  flax  and  ramie  cells  form  left- 
handed  spirals,  and  those  of  hemp  and  jute  right-handed  spirals. 
It  follows,  therefore,  that  wetting  of  these  fibres  is  accompanied 
by  an  untwisting  of  the  fibrils  which  make  up  the  outer  layer  of 
the  cell-wall.  The  phenomena  are  discussed  in  the  light  of  the 
physico-chemical  properties  of  cellulose.  J.  C.  W. 

Rapid  Estimation  of  Acetic  and  Butyric  Acids  in  Mixtures. 

L.  Notenbaart  (Natuurwetenschapp.  Tijdschr .,  1921,  3,  131 — 
134). — After  previous  experimental  determination  of  the  distribu¬ 
tion  of  acetic  acid  and  butyric  acid  between  water  and  toluene, 
the  total  quantity  of  acid  present  is  estimated  by  titration  with 
O’ (HA- sodium  hydroxide.  After  extraction  of  most  of  the  butyric 
acid  and  a  little  of  the  acetic  acid  by  shaking  with  an  equal  volume 
of  toluene,  the  aqueous  solution  is  again  titrated. 

Chemical  Abstracts. 

Adaptation  of  the  Pentabromoacetone  Method  to  the 
Estimation  of  Citric  Acid  in  Urine.  William  B.  McClure 
(J.  Biol.  Chem.y  1922,  53,  357 — 363). — The  pentabromoacetone 
method  for  the  estimation  of  citric  acid  (cf.  Kunz,  A.,  1915,  ii, 
595)  cannot  be  applied  directly  to  urine  owing  to  the  formation 
of  other  precipitates.  Satisfactory  results  may,  however,  be 
obtained  if  the  urine  is  first  made  alkaline  with  sodium  hydroxide 
and  then  treated,  in  the  cold,  with  animal  charcoal,  and  if  the 
pentabromoacetone  is  finally  separated  from  small  quantities  of 
impurities  by  volatilisation.  E.  S. 

Estimation  of  Meconic  Acid  in  Opium.  H.  E.  Annett  and 

M.  A.  Bose  ( Analyst ,  1922,  47,  387 — 391). — Five  grams  of  opium 
are  triturated  with  50  c.c.  of  water  and  after  keeping  over-night 
40 — 45  c.c.  of  the  filtered  liquid  are  treated  with  6  c.c.  of  50% 
calcium  chloride  solution  and  kept  a  further  twenty-four  hours. 
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The  precipitate,  which  is  almost  white,  consists  of  calcium  meconate 
and  sulphate.  It  is  collected,  washed  until  the  washings  are 
colourless,  and  dissolved  in  15  c.c.  of  l*25W-hydrochloric  acid. 
After  keeping  for  twenty -four  hours,  pure  meconic  acid  will  have 
separated  in  white,  crystalline  scales.  It  is  collected,  washed 
twice  with  0’5  c.c.  of  water,  dried  over  sulphuric  acid,  and  weighed 
as  C7H407,3H20.  To  the  weight  found  0*0213  gram  is  added,  to 
correct  for  the  solubility  of  meconic  acid  in  15  c.c.  of  l*25Ar-hydro- 
chloric  acid.  The  figure  obtained  is  multiplied  by  the  factor 
depending  on  the  amount  of  the  aliquot  portion  of  the  solution 
taken  for  analysis,  and  then  by  the  factor  10/9,  to  correct  for  the 
amount  of  meconic  acid  unprecipitated  by  calcium  chloride,  in  order 
to  arrive  at  the  weight  of  acid  in  5  grams  of  opium.  G.  F.  M. 

Pregl’s  Solution.  M.  Bachstez  ( Ber .  Dent,  pharm.  Ges ., 
1922,  32,  216 — 221). — Discrepancies  between  the  analyses  of 
Pregl’s  solution  made  by  different  observers  indicate  that  its 
composition  is  variable  in  spite  of  assurances  to  the  contrary  given 
by  the  makers.  A  solution  prepared  by  dissolving  0*0165  gram 
of  sodium  iodate  and  0*65  gram  of  potassium  iodide  in  100  c.c.  of 
*water  with  the  addition  of  10  drops  of  Nj  10 -hydrochloric  acid 
gave  very  similar  results  to  Pregl’s  solution  when  tested  quanti¬ 
tatively  for  total,  active,  and  free  iodine.  Its  physiological  and 
bacteriological  properties  were  also  similar  to  those  of  Pregl’s 
solution.  E.  H.  R. 

The  Sulphuric  Acid  Reaction  for  Liver  Oil.  H.  D.  Rich¬ 
mond  and  E.  H.  England  ( Analyst ,  1922,  47,  431). — Constant 
results  were  obtained  in  testing  cod-liver  oil  by  the  dilution  method 
(Drummond  and  Watson,  this  vol.,  ii,  665)  by  adding  1  c.c.  of  the 
cod-liver  oil  to  10  c.c.  of  liquid  paraffin  (B.P.),  mixing,  and  trans¬ 
ferring  10  drops  of  the  mixture  to  a  white  porcelain  basin,  adding 
1  drop  of  sulphuric  acid  (B.P.)  and  stirring  with  a  glass  rod.  If 
a  transient  purple  colour  developed,  liquid  paraffin  was  added  in 
successive  quantities  of  5  c.c.  until  no  purple  coloration  was  given, 
and  the  dilution  at  which  a  faint  transient  purple  was  seen  was 
recorded.  If  no  purple  was  seen,  successive  additions  of  1  c.c., 
1  c.c.,  2  c.c.,  and  5  c.c.  of  cod-liver  oil  were  made.  H.  C.  R. 

Properties  and  Preparation  of  Dutch  East  Indies  Sandal 
Wood  Oil.  A.  Rojdestwensky  (Perf.  Essent .  Oil  Rec .,  1922, 
13,  331 — 332). — The  amount  of  oil  obtainable  from  Dutch  Indian 
sandal  wood  varies  from  3*8 — 5*8%,  and  has  the  following  char¬ 
acters :  d15°  0*9745 — 0*9842,  —16*4  to  —18*4,  santalol  content 
93*7—98%;  n§  1*5000—1*5013,  soluble  in  3-4  vols.  of  70% 
alcohol.  The  quantity  of  oil  obtainable  from  a  sample  may 
be  ascertained  by  distilling  not  more  than  0*5  kilo,  of  shavings 
with  water  after  soaking  for  forty-eight  hours.  After  ten  to 
fifteen  hours,  the  colour  of  the  oil  begins  to  darken,  and  in  twenty 
hours  the  distillation  is  finished.  The  first  and  last  runnings  do 
not  differ  greatly  in  properties.  G.  F.  M. 
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Importance  of  Dimethylhydroresorcinol  for  Detection  of 
Volatile  Aldehydes  in  Body  Fluids.  The  Identification  of 
Formaldehyde  in  Urine  after  Administration  of  Hexamethyl¬ 
enetetramine.  Wilhelm  Stepp  (Biochem.  Z.,  1922,  130,  578 — ■ 
581). — After  administration  of  hexamethylenetetramine  to  a 
patient  with  kidney  disease,  formaldehyde  was  recognised  in 
quantity  in  the  urine  by  combination  with  dimethylhydroresorcinol. 

H.  K. 

A  Modified  SchifTs  Solution.  E.  Wertheim  (J.  Amer. 
Chem.  Soc .,  1922,  44,  1834 — 1835). — Rosaniline  hydrochloride 
(O005  gram)  is  dissolved  in  hot  water  (50 — 100  c.c.) ;  the  solution 
is  filtered  if  necessary,  diluted  to  300  c.c.  and  cooled  with  running 
water.  Sodium  hyposulphite  (6  grams)  is  added  to  the  cooled 
solution.  The  salt  dissolves  completely  in  a  few  minutes,  after 
which  the  solution  is  ready  for  use.  If  it  is  boiled  for  one  minute 
(not  longer)  it  first  becomes  red  and  subsequently  practically 
colourless.  It  may  now  be  heated  in  testing  for  aldehydes  in 
order  to  hasten  the  test.  Used  in  this  manner,  the  solution  gives 
the  aldehyde  test  in  about  half  the  time  required  for  the  ordinary 
Schiff’s  test,  although  without  heating  it  is  usually  a  little  slower 
than  the  ordinary  Schiff’s  solution.  Special  precautions  in  pre¬ 
serving  the  solution  are  unnecessary.  H.  W. 

Comparative  Estimations  of  Acetone  in  Urine.  Kurt 
KAding  ( Biochem .  Z.,  1922,  130,  448 — 458). — A  comparison  has 
been  made  of  various  methods,  suitable  for  clinical  purposes  for  the 
estimation  of  acetone  in  urine.  Scharf’s  method  {Med.  Jclin.,  1921, 
36),  like  Schall’s  method,  is  a  modification  of  Legal’s  test  and  is 
the  most  suitable.  H.  K. 

The  Characterisation  of  the  Colouring  Matter  of  Saffron  : 
Its  Use  in  Investigations  Relating  to  Laudanum  Poisoning, 

Marcel  Guerbet  (J.  Pharm.  Chim.,  1922,  26,  218 — 220). — The 
coloration  produced  by  the  action  of  concentrated  sulphuric  acid 
on  crocetin  may  be  used  for  the  detection  of  the  colouring  matter 
of  saffron  which  yields  crocetin  on  hydrolysis.  This  test  may  be 
used  in  the  case  of  poisoning  by  drugs  which  are  coloured  with 
saffron.  H.  J.  E. 

A  Qualitative  Test  for  Tannin.  Ethel  Atkinson  and 
Edith  Olive  Hazleton  {Biochem.  J .,  1922,  16,  516 — 517). — A 
piece  of  gold-beater’s  skin  is  pinned  on  a  surface  of  paraffin  wax, 
soaked  in  water,  and  then  covered  with  an  aqueous  extract  of  the 
material  to  be  tested.  After  about  fifteen  minutes  it  is  washed, 
treated  with  a  1%  solution  of  ferric  chloride,  and  again  washed. 
If  the  skin  is  stained,  the  presence  of  tannin  is  indicated.  E.  S. 

Estimation  of  Indican  in  Blood-serum.  J.  Snapper  and 
W.  J.  vanBommel  van  Vloten  {Klin.  Woch .,  1922,  1,  718 — 721; 
from  Chem.  Zentr .,  1922,  ii,  1122). — In  the  estimation  of  indican 
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in  serum,  a  stronger  reaction  is  given  after  precipitation  with 
trichloroacetic  acid  than  after  precipitation  with  alcohol.  The 
following  procedure  is  recommended.  The  serum  is  precipitated 
with  an  equal  volume  of  20%  trichloroacetic  acid.  2*5  C.c.  of  the 
filtrate  are  diluted  to  10  c.c.  with  water  and  after  addition  of  1  c.c, 
of  thymol  in  alcohol  (5%)  and  10  c.c.  of  Obermayer’s  reagent,  left 
for  twenty  minutes.  The  liquid  is  then  extracted  with  2  c.c.  of 
chloroform  and  the  reading  taken  after  thirty  minutes.  With 
a  weak  positive  reaction  a  slightly  increased  indicanaemia  is 
indicated,  implying  hypof unction  of  the  kidneys  (niereninsuffizienz). 
In  acute  nephritis,  hyperindicanaemia  implies  a  more  marked 
intoxication  than  does  retention  of  urea  alone.  The  principal 
precautions  to  be  observed  in  the  estimation  are  given. 

G.  W.  R. 

Detection  of  Urea  in  Tissue  by  Means  of  Xanthydrol. 

M.  Bonnet  and  J.  Haushalter  ( Compt .  rend.  Soc.  Biol.,  1922, 
86,  395 — 397 ;  from  Chem.  Zentr.,  1922,  ii,  922). — For  the  micro¬ 
chemical  detection  of  urea,  the  fixation  of  the  tissue  in  a  10%  solution 
of  xanthydrol  in  ethyl  alcohol  and  pure  acetic  acid  in  the  ratio 
1  :  7  is  recommended.  G.  W.  R. 

A  Reaction  of  Urea  with  p-Dimethylaminobenzaldehyde . 

H.  K.  Barrenscheen  and  O.  Weltmann  (Biochem.  Z.,  1922, 
131,  591 — 595). — The  yellowish -green  coloration  obtained  in  dilute 
urine  on  addition  of  Ehrlich’s  aldehyde  reagent  is  due  to  urea. 
The  reaction  can  be  used  for  the  recognition  of  residual  nitrogen 
in  serum  freed  from  proteins  by  trichloroacetic  acid  when  it  exceeds 
36 — 40  mg.  %.  H.  K. 

Accurate  Ureometer.  Antonio  Sciortino  (Arch.  Farm, 
sperim.  Sci.  aff.,  1922,  33,  186 — 189). — The  modified  apparatus 
for  the  estimation  of  carbamide  described  allows  of  the  use  of 
varying  quantities  of  the  urine,  blood,  etc.,  and  of  arbitrary  amounts 
of  the  sodium  hypobromite.  Equilibrium  may  be  established 
between  the  external  and  internal  pressures  prior  to  the  reaction 
and  completion  of  the  latter  assured  by  shaking  the  reaction  bottle 
under  diminished  pressure.  The  volume  of  the  nitrogen  formed 
is  read  in  a  burette  graduated  to  0*05  c.c.  T.  H.  P. 

The  Estimation  of  Urea  in  Urine  by  the  Hypobromite 
Method  with  Complete  Yield.  (Mlle)  M.  Janet  ( J .  Pharm. 
Chim.,  1922,  26,  161 — 170). — Sodium  hypobromite,  under  the 
usual  experimental  conditions,  gives  results  which  indicate  only 
90 — 92%  of  the  actual  urea  present.  The  method  described  is 
said  to  be  accurate  within  1  %  when  compared  with  results  obtained 
by  standard  gravimetric  methods.  The  solution  containing  urea 
is  diluted,  if  necessary,  so  that  the  concentration  is  not  much  above 
1  %  and  a  considerable  excess  of  sodium  hydroxide  is  added  followed 
by  the  hypobromite.  The  presence  of  creatinine  introduces  a 
slight  error ;  this  is  stated  to  be  negligible.  If  ammoniacal  com- 


ANALYTICAL  CHEMISTRY. 


ii.  795 


pounds  are  present,  the  whole  of  their  combined  nitrogen  is  liberated 
by  the  action  of  sodium  hypobromite  and  sodium  hj^droxide  so 
that  the  nitrogen  due  to  urea  is  found  by  difference  after  estimating 
the  ammonia,  H.  J.  E. 

Electrometric  Titration  of  Ferrocyanides.  Erich  Muller 
and  Hans  Lauterbach  (Z.  anal.  Chem .,  1922,  61,  398 — 403). 
— The  end-point  of  the  titration  of  ferrocyanides  in  sulphuric 
acid  solution  with  permanganate  solution  may  be  determined 
accurately  electrometrically  in  cases  where  the  titration  has  to 
be  made  under  artificial  light;  the  results  obtained  agree  with 
those  found  where  the  end-point  is  denoted  by  the  pink  coloration 
of  the  slight  excess  of  added  permanganate.  W.  P.  S. 

A  Test  for  Pyridine.  Friedrich  Lehner  (Chem.  Z .,  1922, 
46,  877). — If  a  few  drops  of  aniline  are  added  to  a  solution  of  pyridine 
containing  water  and  a  trace  of  cyanogen  bromide,  a  red  colour 
is  immediately  obtained  and  crystals  of  2-anilinodihydropyridine 
phenyl  bromide  separate.  One  part  of  pyridine  in  350,000  parts 
can  be  detected  in  this  way.  H.  C.  R. 

Detection  of  Small  Quantities  of  Pyridine.  A.  Goris  and 
A.  Larsonneau  (Bull.  Sci.  Pharmacol. ,  1921,  28,  497 — 498;  from 
Chem.  Zentr.,  1922,  ii,  731). — By  addition  of  aniline  to  a  solution 
of  pyridine  in  the  presence  of  cyanogen  bromide,  1  -anilinodihydro- 
pyridinium  phenyl  bromide ,  a  red  substance,  is  formed.  The 
coloration  is  noticeable  even  with  one  drop  of  pyridine  in  10,000  c.c. 
of  water.  This  reaction  takes  place  even  in  the  presence  of  pyrrole 
derivatives.  G.  W.  R. 

A  Reaction  of  Veronal  and  of  the  Hypnotics  Derived  from 
Barbituric  Acid.  Rene  Fabre  (J.  Pharm.  Chim.,  1922,  [vii], 
26,  241 — 249). — Veronal  and  other  hypnotics  of  the  barbituric 
acid  series  are  readily  condensed  with  xanthydrol  to  form  crystalline 
dixanthyl  derivatives  by  heating  at  100°  for  about  one  minute 
an  approximately  10%  solution  of  the  hypnotic  in  acetic  acid 
with  twice  its  weight  of  xanthydrol.  After  keeping  for  a  few  hours, 
the  product  is  separated  and  washed  with  a  little  boiling  alcohol, 
and  is  then  sufficiently  pure  for  melting-point  determination. 
The  m.  p.  of  the  principal  dixanthylbarbituric  acids  are  as  fol¬ 
lows  :  dixanthylveronal  245 — 246°,  dixanthylphenylethylbarbituric 
acid  218 — 219°,  and  dixanthyldiallylbarbituric  acid  242 — 243°. 
Similar  derivatives  are  not  formed  by  other  hypnotics,  and  the 
reaction  is  therefore  valuable  for  the  characterisation  and  identi¬ 
fication  of  the  barbituric  acids  for  both  pharmaceutical  and 
toxicological  purposes,  as  it  can  easily  be  carried  out  with  as  little 
as  0*01  gram  of  the  substance,  or  with  the  crude  product  obtained 
by  the  usual  methods  in  toxicological  investigations  from  the 
viscera,  etc.  G.  F.  M. 

The  Estimation  of  Uric  Acid.  Henry  Jackson,  jun.,  and 
Walter  W.  Palmer  (J.  Biol.  Chem .,  1922,  53,  373). — A  simplified 
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method  for  the  preparation  of  the  modified  phosphotungstic  acid 
reagent  (this  vol.,  ii,  328)  is  described.  E.  S. 

Estimation  of  Uric  Acid  in  Blood.  L.  Bauman  and  L.  M. 
Keeler  (J.  Lab.  Clin.  Med.,  1922,  7,  551 — 552). — A  modification 
of  Folin  and  Wu’s  method  in  which  calibrated  Lovibond  tintometer 
glasses  replace  standard  uric  acid  solution.  A  red  glass  (0*4)  is 
placed  over  the  unknown  solution  and  a  blue  glass  (2*9)  over  the 
opposite  prism  in  a  Duboscq  colorimeter;  the  blue  compound  is 
developed  without  the  use  of  sodium  sulphite.  The  glasses  may 
also  be  used  with  the  Bock-Benedict  colorimeter  if  the  red  glass 
is  placed  over  the  immersion  cylinder  and  the  blue  in  front  of 
and  parallel  to  the  standard  cell.  The  method  is  of  general  applica¬ 
tion  ;  the  use  of  glasses  shortens  the  time  of  procedure  and  removes 
uncertainty  arising  from  the  possible  decomposition  of  the  standard 
uric  acid  solution.  Precipitation  may  be  avoided  by  addition  of 
three  drops  of  a  solution  of  gum  acacia  preserved  with  thymol. 

Chemical  Abstracts. 

Estimation  of  Uric  Acid  and  Urates  in  Blood.  Ch.  0. 

Guillaumin  (Compt.  rend.  Soc.  biol .,  1922,  86,  194 — 196;  from 
Chem.  Zentr.,  1922,  iv,  111;  cf.  this  vol.,  ii,  170 — 171). — Blood  is 
freed  from  albuminous  substances  and  a  volume  of  the  filtrate 
corresponding  with  2  c.c.  of  plasma,  clot,  or  total  blood  is  treated 
with  1 — 2  c.c.  of  0*9 — 1*0%  sodium  chloride  solution  and  sufficient 
40%  sodium  carbonate  solution  to  give  an  alkaline  reaction  to 
litmus.  Five  c.c.  of  Folin’s  silver  reagent  are  added,  and,  after 
mixing,  the  liquid  is  centrifuged.  The  clear  liquid  is  removed  and 
the  precipitate  treated  with  2  c.c.  of  a  solution  of  sodium  chloride 
containing  hydrochloric  acid  and  7 — 8  c.c.  of  water,  and  again 
centrifuged.  The  clear  liquid  obtained  is  treated  with  0*5  c.c.  of 
a  solution  of  2*5  grams  of  sodium  cyanide  and  5  grams  of  sodium 
sulphite  in  100  c.c.  of  water,  1*5  c.c.  of  sodium  carbonate  solution, 
made  up  to  12*5  c.c.,  and,  after  addition  of  Folin  and  Denis’s 
phosphotungstic  acid  reagent,  compared  with  a  standard  uric 
acid  solution.  G.  W.  R. 

Estimation  and  Constitution  of  a  Fraction  of  the  Uric 
Acid  in  Blood.  Ch.  O.  Guillaumin  (Compt.  rend.  Soc.  biol., 
1922,  86,  258 — 260 ;  from  Chem.  Zentr.,  1922,  iv,  111 ;  cf.  preceding 
abstract). — Direct  estimation  of  uric  acid  in  serum  freed  from 
albuminous  substances  gives  higher  results  than  those  obtained 
by  the  Folin  and  Denis  phosphotungstate  method.  The  difference 
corresponds  with  a  portion  of  the  uric  acid  of  the*  blood  which  is 
associated  with  fractions  of  the  original  nuclein  complex.  For  its 
estimation  (by  difference)  the  preliminary  removal  of  albuminous 
substances  is  preferably  effected  by  using  metaphosphoric  acid. 

G.  W.  R. 

The  Volatilisation  and  Hydrolysis  of  Atropine  in  Toxi¬ 
cology.  Paul  Hardy  ( J .  Pharm .  Chim.,  1922,  26,  220 — 226). — - 
The  author  has  investigated  the  error  in  estimations  of  atropine 
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due  to  losses  by  reason  of  volatility  and  hydrolysis,  and  finds  that 
no  loss  occurs  in  extraction  of  the  alkaloid,  as  it  is  not  volatile  in 
alcohol,  ether,  or  chloroform  vapour.  In  the  case  of  water, 
atropine  was  detected  in  the  distillate  on  boiling.  Hydrolysis 
occurs  readily  in  aqueous  solution,  increasing  considerably  with 
temperature ;  it  is  more  rapid  in  alkaline  than  in  neutral  solution, 
but  ammonia  is  not  such  an  active  hydrolytic  agent  as  sodium 
hydroxide.  H.  J.  E. 

The  Estimation  of  Creatinine.  K.  Pfizenmaier  and  S. 
Galanos  (Z.  U nters,  Nahr.  Genussm .,  1922,  44,  29 — 41). — The 
method  given  in  the  Schiveizerisches  Lebensmittelbuch  (3rd  ed., 
p.  72)  for  the  estimation  of  creatinine  is  rapid  and  simple,  but  can 
be  successfully  used  only  when  light -coloured  solutions  are  avail¬ 
able  for  colorimetric  comparison  and  a  colorimeter  of  the  Duboscq 
type  is  used.  If  the  solutions  are  dark  in  colour  or  contain  sugar, 
the  method  fails,  as  animal  charcoal  cannot  be  used  because  it 
adsorbs  creatinine.  The  colorimetric  comparison  in  cylinders  as 
specified  in  the  book  was  found  to  be  unsatisfactory.  The  method 
of  Sudendorf  and  Lahrmann  (Z.  Unters.  Nahr .  Genussm .,  1915, 
29,  1)  can  always  be  used  and  is  the  only  one  available  for  use 
with  dark-coloured  solutions.  If  the  authors’  instructions  are 
exactly  followed  and  too  great  an  excess  of  potassium  permanganate 
— especially  with  very  dark-coloured  solutions — is  avoided, 
accurate  results  are  always  obtained.  The  methods  referred  to 
are  given  in  detail.  H.  C.  H. 

An  Apparatus  for  the  Extraction  of  Theobromine  and 
Caffeine  by  means  of  boiling  Chloroform.  0.  P.  A.  H.  Schaap 
{Pharm.  Weelcblad ,  1922,  59,  920 — 923). — The  Soxhlet  extractor 
is  modified  to  allow  of  heating  by  means  of  a  water-bath.  Exact 
dimensions  and  procedure  are  laid  down  (cf.  J.  Soc.  Chem.  Ind., 
1922,  781a).  S.  I.  L. 

Estimation  of  Yohimbine  in  Yohimba  Bark.  Arnold 
Schomer  {Pharm.  Zentr.-h .,  1922,  63,  385 — 386). — In  applying  a 
method  described  previously  (A.,  1921,  ii,  360)  to  barks  containing 
but  little  yohimbine,  the  results  obtained  are  more  trustworthy 
when  the  crystallisation  of  the  yohimbine  hydrochloride  is  made 
in  the  cold.  The  impure  hydrochloride,  after  treatment  with  5  c.c. 
of  ether  and  evaporation  of  this  solvent,  is  dissolved  in  3  c.c.  of 
absolute  alcohol  and  the  solution  is  kept  at  0°  for  eighteen  hours. 
The  crystals  which  form  are  collected,  washed  with  a  small  quantity 
of  chloroform,  then  with  ether,  dried  at  100°,  and  weighed. 

W.  P.  S. 

Identification  of  Traces  of  True  Albumin  in  Urine.  Separ¬ 
ation  of  pseudo  Albumins.  M.  Renoux  {J.  pharm.  Belg .,  1922, 
4,  381 — 382). — As  a  result  of  tests  with  a  solution  of  egg-albumin, 
the  author  concludes  that  either  neutral  crystals  of  sodium  sulphate 
or  magnesium  sulphate  may  be  used  for  the  defecation  of  urine 
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(after  being  made  alkaline),  preparatory  to  testing  for  traces  of 
true  albumin.  Chemical  Abstracts. 

The  Estimation  of  Total  Albumin  in  the  Spinal  Fluid. 

J.  B.  Ayer  and  H.  E.  Foster  (Eepert.  pharm .,  1922,  34, 114 — 115). — 
The  albumin  is  precipitated  with  thiosalicylic  acid  and  compared 
with  the  precipitate  obtained  from  blood  serum  of  known  albumin 
content.  The  method  is  very  exact.  The  normal  quantity  of 
albumin  in  100  c.c.  of  fluid  varies  between  16  and  40  mg.  (average 
25  mg.).  It  is  usually  increased  in  pathological  conditions.  The 
authors  give  the  albumin  content  found  in  a  number  of  cerebrospinal 
diseases.  Chemical  Abstracts. 

The  Estimation  of  Albumose-Silver.  J.  Herzog  (Pharm. 
Z .,  1922,  67,  802 — 803). — One  gram  of  the  silver-protein  is 
dissolved  in  10  c.c.  of  water  and  10  c.c.  of  concentrated  sulphuric 
acid  added  in  a  thin  stream.  Two  grams  of  finely  powdered  potass¬ 
ium  permanganate  are  added  in  small  portions  with  vigorous 
shaking.  After  fifteen  minutes,  the  solution  is  diluted  with  50  c.c. 
of  water  and  ferrous  sulphate  added  in  small  portions  to  decolorise 
the  solution.  The  silver  is  then  titrated  with  A/ 10 -ammonium 
thiocyanate  solution,  the  oxidised  iron  acting  as  indicator. 

H.  K. 

The  Estimation  of  Fibrinogen.  Protein  Estimations  in 
Salt  Plasma.  Question  of  the  Utility  of  Serum  for  the 
Quantitative  Investigation  of  Blood.  G.  Leendertz  and 
B.  Gromelski  (Arch.  expt.  Path.  Pharm.,  1922,  94,  114 — 123). — 
Indirect  methods  for  the  estimation  of  fibrinogen  in  blood  are 
based  on  the  fact  that  the  fibrinogen  content  is  equal  to  the  differ¬ 
ence  between  plasma-  and  serum-proteins.  Since,  however,  serum 
formed  by  the  spontaneous  coagulation  of  blood  contains  water 
and  chlorides  emanating  from  the  corpuscles,  this  relation  only 
holds  when  the  serum  is  obtained  from  separated  plasma.  Applic¬ 
ations  of  the  refractometric  method  to  the  indirect  estimation  of 
fibrinogen  have  not  hitherto  been  successful  when  oxalate  plasma 
has  been  used.  Such  failures  have  been  due  to  two  causes — the 
formation  of  a  precipitate  and  the  production  of  hypertonic  plasma 
by  the  addition  of  sodium  oxalate  to  blood.  By  using  a  3*55% 
solution  of  sodium  citrate,  which  is  isotonic  with  blood  and  does 
not  produce  a  precipitate,  as  anti-coagulant,  the  refractometric 
method  may  be  readily  applied.  Two  such  methods,  based  on 
the  above  considerations,  are  described.  E.  S. 

Estimation  of  Haemoglobin.  E.  Meulengracht  (Fol. 
hcematol.  I.  Archiv,  1921,  27,  1 — 9;  from  Chem.  Zentr.,  1922, 
ii,  849). — Observations  on  the  working  details  of  haemoglobin 
estimations  by  Sahli’s  and  by  Autenrieth’s  methods.  It  is  held 
that  the  former  is  superior  to  the  latter  for  clinical  work. 

G.  W.  R. 
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The  Colorimetric  Estimation  of  Haemoglobin  with  Especial 
Reference  to  the  Production  of  Stable  Standards.  Edwin 
H.  Terrill  (J.  Biol .  Chem.,  1922,  53,  179 — 191). — Stock  solutions 
of  acid  hsematin  such  as  those  of  Cohen  and  Smith  (A.,  1919,  ii,  532) 
and  Robscheit  (A.,  1920,  ii,  339)  suffer  from  the  disadvantages 
that  the  colour  both  changes  and  fades  on  keeping,  whilst  a  turbidity 
is  produced  on  dilution.  Two  modified  methods  for  the  preparation 
of  acid  haematin  standards  are  therefore  described.  The  first 
results  in  the  formation  of  a  concentrated  stock  solution  which 
may  be  diluted,  especially  when  the  diluting  fluid  contains  glycerol, 
without  the  production  of  a  turbidity;  although  it  fades  slowly, 
it  does  not  change  qualitatively  in  colour.  The  second  gives  an 
acid  haematin  protein  powder  which  is  quite  stable  in  the  dry  state 
and  forms  clear  solutions  in  water  and  in  OTA-hydrochloric  acid. 
After  standardisation,  weighed  quantities  may  be  used  for  the 
preparation  of  standard  solutions.  A  method  is  also  described 
for  the  preparation  from  the  powder  of  gelatin  films  of  acid  haematin 
which  may  be  used  with  advantage  in  place  of  the  glass  plates  of 
Newcomer  (A.,  1919,  ii,  179). 

In  estimating  haemoglobin,  the  laking  of  the  blood  with  water 
prior  to  acidification  is  recommended.  Direct  acidification  pro¬ 
duces  a  turbidity  which  leads  to  high  results  when  a  clear  standard 
is  used.  Heat  should  not  be  employed  to  develop  maximum 
colour  as  this  again  produces  a  turbidity,  E.  S. 

Estimation  of  Bilirubin  in  Blood.  Paul  Holzer  and 
Heinz  Mehner  (Klin.  Woch.,  1922,  1,  66). — Meulengraeht’s 
( J .  Amer.  Med .  Assoc.,  1920,  74,  68)  method  is  worthless  for  the 
estimation  of  small  amounts  of  bilirubin,  and  untrustworthy  for 
the  estimation  of  large  amounts.  To  obtain  accurate  results  it 
is  necessary  to  enhance  the  bilirubin  colour  by  diazotisation ; 
Bergh’s  (“  Der  Gallenfarbstoff  im  Blute,”  1918)  method  is  the  most 
trustworthy,  whilst  that  of  Haselhorst  (A.,  1921,  ii,  472)  gives 
inaccurate  results  for  small  concentrations  of  bilirubin. 

Chemical  Abstracts. 

[Detection  of  Bile  Pigments  in]  Gastric  Juice.  Franz  Utz 
(Siiddeutsch.  Apoth.-Ztg.,  1922,  62,  77 — 78;  from  Chem.  Zentr.y 
1922,  ii,  921 — 922).— In  examination  of  the  contents  of  the  stomach 
for  bile  pigments,  the  filtrate  should  not  be  used,  as  the  pigments 
are  retained  by  the  filter.  Directions  are  given  for  the  use  of  the 
Gmelin  and  Plesch  tests  for  bile  pigments  and  for  the  detection 
of  rennin.  G.  W.  It. 

Modification  of  the  Iodine  Test  for  Bile  Pigments  in  Urine. 

Ernst  Silberstern  (Zentr.  inn.  Med.y  1922,  43,  185 — 187 ;  from 
Chem.  Zentr.,  1922,  ii,  850). — The  ordinary  reaction  is  modified, 
whereby  the  urine  under  examination  is  shaken  with  a  solution 
of  0’5  gram  of  iodine  in  36  grams  of  ether  or  76*5  grams  of  chloro¬ 
form  (1  c.c.  of  this  solution  to  2 — 4  c.c.  of  the  liquid  to  be  tested). 
The  excess  of  iodine  remains  in  its  original  solvent  whilst  the 
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biliverdin  colours  the  aqueous  phase.  In  neutral  solution,  the 
reaction  is  more  sensitive  than  the  Gmelin  test,  although  less 
sensitive  in  alkaline  solution.  The  chloroform  solution  is  pre¬ 
ferable  to  the  ethereal  solution.  G.  W.  K. 

Tests  for  Liver  Function.  Lepehne  (Munch.  Med.  Woch ., 
1922,  69,  342 — 344;  from  Chem.  Zentr .,  1922,  ii,  921). — Hay’s 
flowers  of  sulphur  test  for  bile  acids  in  duodenal  juice  and  urine 
is  described  in  application  to  certain  pathological  conditions. 

G.  W.  It. 

Estimation  of  the  Activity  of  Invertase.  T.  Swann  Harding 
(Sugar,  1922,  24,  89 — 90;  from  Chem.  Zentr.,  1922,  ii,  1032). — 
A  solution  of  sucrose,  approximately  10%,  is  prepared  so  that  on 
addition  of  5  c.c.  of  water  to  50  c.c.  of  the  solution  a  reading  of 
+33*5°  F+l°  is  given  in  Schmidt  and  Haensch’s  polarimeter. 
The  reading  being  accurately  determined  after  acidifying  with  acetic 
acid,  5  c.c.  of  invertase  solution  are  added  and,  after  keeping  at 
30°  for  ten  minutes,  the  solution  is  rendered  alkaline  by  addition 
of  sodium  carbonate  solution.  The  change  in  polarimeter  reading 
is  taken  as  a  measure  of  the  activity  of  the  invertase  solution. 
Ordinary  invertase  solutions  change  the  polarimeter  reading  from 
+33*5°  F  to  +23—10°  F,  the  most  active  invertases  giving  10°  F. 
Invertases  which  diminish  the  reading  to  +18 — 20°  F  invert  a 
10%  sucrose  solution  within  half  an  hour.  G.  W.  H. 

Analysis  of  Blood.  F.  Utz  (Pharm.  Zentr. -h.,  1922,  63,  425 — 
430). — A  procedure  is  given  for  a  complete  examination  of  blood, 
and  the  methods  used  are  described  in  detail.  The  following 
estimations  should  be  made,  the  figures  in  brackets  being  the  values 
obtained  for  normal  blood  :  Blood ,  sp.  gr.  (1*050  to  1*060)  and 
total  solids  (21  to  22%).  Blood-serum,  sp.  gr.  (1*027  to  1*032), 
refractive  index  ( n D  1*343  to  1*350),  freezing  point  ( — 56°),  total 
solids  (6  to  10%),  total  nitrogen  (1*04  to  1*2%).  Blood-serum 
after  removal  of  proteins  by  uranium  acetate ,  nitrogen  (0*02  to 
0*035%),  urea  (0*02  to  0*04%),  uric  acid  (0*0025  to  0*0035%), 
creatinine  (0*001%),  reducing  sugars  (0*06  to  0*12%),  sodium 
chloride  (0*56  to  0*60%),  and  indican  (0*045  mg.  per  100  c.c.). 

W.  P.  S. 
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The  Refractive  Indices  of  Phosphorescent  Sulphides. 

Maurice  Curie  ( Compt .  rend.,  1922,  175,  617 — 619). — Direct 
determination  of  the  refractive  indices  of  phosphorescent  sulphides 
gives,  for  yellow  light,  values  between  2*10  and  2*15.  An  appreci¬ 
able  fraction  of  each  substance  gives  figures  ranging  to  a  lower 
limit  of  1*6,  whilst  for  no  portion  did  the  refractive  index  exceed 
2  20.  According  to  the  work  of  Lenard  (A.,  1910,  ii,  369)  and 
Schmidt  (Ann.  Physik ,  1922)  the  values  should  lie  between  2*70 
and  3-16,  so  that  Lenard’s  interpretation  of  the  constancy  of  the 
ratio  A/  JK  does  not  appear  to  be  well  founded.  H.  J.  E. 

Quantum  Theory  of  Line  Spectra.  N.  Bohr  (Danske  Vid. 
Selsk.  Skrifter ,  nat.  mat.  Afd .,  1918,  4,  [8],  1 — 100;  from  Chem. 
Zentr .,  1922,  iii,  221 — 223). — Theoretical.  The  author  develops 
his  quantum  theory  of  line  spectra  with  special  reference  to  the 
hydrogen  spectrum,  and  to  the  Stark  and  Zeeman  effects. 

G.  W.  B. 

The  Intensities  of  the  Lines  in  the  Balmer  Series  of 
Hydrogen.  Masamichi  Kimura  and  Mitsuhara  Fukuda  (Mem. 
Coll.  Sci.  Kyoto,  1922,  5,  165 — 168). — The  intensity  distribution 
of  the  hydrogen  lines  in  the  Balmer  series  is  greatly  affected  by 
the  pressure  of  hydrogen.  The  addition  of  the  vapours  of  hydriodic 
acid,  iodine,  sulphur,  mercury,  or  sodium  exerts  an  effect  similar 
to  that  obtained  on  increased  pressure.  These  gases  suppress  the 
higher  members  of  the  Balmer  series  and  appear  to  exert  a  specific 
effect  on  the  hydrogen  atoms.  The  results  on  the  action  of  iodine 
vapour  are  in  disagreement  with  those  of  Holtzmark  (A.,  1918, 
ii,  283).  W.  E.  G. 

The  Broadening  of  the  Balmer  Lines  of  Hydrogen  with 
Pressure.  E.  O.  Hulbert  (Astrophys.  J.,  1922,  55,  399 — 
405). — Experimental  evidence  is  adduced  for  abandoning,  as  a 
cause  which  interferes  with  the  absolute  homogeneity  of  spectrum 
lines,  the  consideration  of  disturbance  depending  on  collision  with 
other  particles,  and  suggesting  that  the  principal  cause  of  the 
widening  of  the  lines  is  the  influence  of  an  electric  field  on  the 
radiating  particle  (cf-.  Merton,  Proc.  Roy.  Soc.,  1915,  92,  322). 

A.  A.  E. 

Influence  of  Gases  and  Vapours  on  the  Intensities  of  the 
Lines  of  the  Secondary  Spectrum  of  Hydrogen.  Masamichi 
Kimura  and  Mitsuhara  Fukuda  (Mem.  Coll.  Sci.  Kyoto ,  1922, 
5, 153 — 163). — The  intensities  of  the  lines  in  the  hydrogen  secondary 
spectrum  are  modified  by  pressure,  and  the  addition  of  gases  and 
vapours.  Increase  in  pressure  weakens  those  lines  in  the  secondary 
spectrum  on  the  long  wave-length  side  of  A  6240,  and  in  the  region 
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between  A  5690  and  H^.  Between  these  two  regions,  the  lines 
undergo  selective  changes  in  intensity.  The  Fulcher  group  I  lines 
are  relatively  intense  at  low  pressures,  whilst  those  belonging  to 
group  II  are  weak.  The  addition  of  helium,  mercury,  or  bromine 
to  the  spectrum  tube  produces  similar  changes  in  the  intensities  of 
the  lines  to  those  obtained  on  increase  of  pressure,  although  helium 
exerts  a  specific  effect  on  some  of  the  hydrogen  lines.  The  sugges¬ 
tion  is  made  that  the  hydrogen  molecule  can  be  reformed  either  by 
the  combination  of  a  positively  charged  molecule  and  an  electron, 
or  by  the  association  of  two  neutral  atoms,  and  that  the  two  groups 
of  lines  owe  their  existence  to  the  occurrence  of  these  two  distinct 
processes.  W.  E.  G. 

The  Continuous  Spectrum  of  Hydrogen  in  the  Schumann 
Region.  E.  P.  Lewis  ( Physical  Rev.,  1920,  16,  367 — 368 ;  cf. 
Science ,  1915,  41,  947). — By  the  use  of  a  fluorite  vacuum  spectro¬ 
graph  it  has  been  found  that  the  continuous  spectrum  of  hydrogen 
extends  with  undiminished  intensity  well  into  the  Schumann  region. 
At  A  1800  it  begins  rather  suddenly  to  diminish  in  intensity, 
and  disappears  at  about  A  1750.  Slightly  below  A  1700,  the  line 
spectrum  of  hydrogen  reappears,  with  no  trace  of  a  continuous 
background.  Attention  is  directed  to  the  fact  that  the  continuous 
spectrum  completely  fills  the  region  between  the  Balmer  series 
and  the  Schumann  line  spectrum,  with  no  lines  whatever  super¬ 
imposed  on  it.  The  perfect  uniformity  and  continuity  of  this 
spectrum  make  it  the  best  background  for  the  examination  of 
absorption  spectra  (for  example,  of  benzene)  in  the  ultra-violet. 
Helium  and  neon  give  similar,  although  less  intense,  continuous 
spectra  extending  far  into  the  ultra- vi6let.  A.  A.  E. 

Identification  of  Air  Lines  in  Spark  Spectra  from  A  5927 
to  A  8683.  Paul  W.  Merrill,  F.  L.  Hopper,  and  Clyde  R. 
Keith  (Astrophys.  J.,  1921,  54,  76 — 77). — Data  have  been  secured 
(cf.  ibid.,  1920,  51,  211)  for  the  chemical  identification  of  the  air 
lines  from  A  5927  to  A  8683  in  spark  spectra.  The  spark  was 
operated  alternately  in  oxygen  and  air,  and  the  lines  due  to  oxygen 
identified.  The  remaining  air  lines,  except  a  few  argon  lines,  are 
ascribed  to  nitrogen.  A.  A.  E. 

The  Intensity  Distribution  in  the  p-Ray  Spectra  of 
Radium-B  and  -C.  J.  Chadwick  and  C.  D.  Ellis  ( Proc .  Camb. 
Phil .  Soc.,  1922,  21,  274 — 280). — Two  radically  different  views  of 
P-ray  disintegration  have  been  put  forward.  That  of  Meitner 
(this  vol.,  ii,  416)  in  which  the  entire  P-ray  emission  of  a  radio¬ 
active  substance  consists  of  a  series  of  homogeneous  groups  of 
electrons,  and  that  of  Ellis  (this  vol.,  ii,  466)  according  to  which 
the  disintegration  electrons  form  a  continuous  spectrum.  In  the 
present  paper,  measurements  are  made  of  the  intensity  distribution 
in  the  P-ray  emission  of  radium-1?  and  -C,  and  it  is  shown  that  the 
continuous  spectrum  has  a  real  existence,  and  is  independent  of 
the  experimental  arrangement.  The  five  strong  lines  in  the 
radium-B  P-ray  spectrum  formed  only  one-fifth  of  the  total  emission, 
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the  main  feature  of  which  was  the  continuous  spectrum.  The 
number  of  electrons  received  per  second  in  the  ionisation  chamber, 
calculated  from  the  observed  ionisation  currents,  was  in  agreement 
with  the  number  of  atoms  disintegrating  per  second  at  the  source. 

W.  E.  G. 

The  Spectrum  of  Radium  Emanation.  R.  E.  Nyswander, 
S.  C.  Lind,  and  R.  B.  Moore  ( Astrophys .  J .,  1921,  54,  285 — 292). — 
Photographic  and  visual  measurements  were  made  of  the  spectrum 
of  radium  emanation,  A  A  3982  to  7450.  The  relative  intensities 
of  the  lines  differed  markedly,  as  a  rule,  from  the  previous  observ¬ 
ations  of  Watson  and  Royds  and  Rutherford;  many  strong  lines 
of  the  one  hundred  and  twenty  previously  measured  were  not 
found ;  of  the  forty-four  lines  obtained,  nine  were  new.  Changes 
of  intensity  with  duration  of  the  discharge  were  observed,  some 
lines  decreasing  and  some  increasing  in  strength,  whilst  the  colour 
of  the  discharge  changed  from  a  bright  glow  to  violet.  A  modifi¬ 
cation  is  described  of  Duane’s  apparatus  for  the  purification  of 
radium  emanation.  A.  A.  E. 

The  Spectrum  of  Neutral  Helium.  C.  V.  Raman  ( Nature , 
1922,  110,  700 — 701). — A  criticism  of  Silberstein’s  attempt  (this 
vol.,  ii,  674)  to  explain  the  spectrum  of  neutral  helium  on  the 
assumption  of  the  independence  of  the  electrons.  The  view  is 
expressed  that  the  approximate  agreements  between  the  calculated 
and  actual  frequencies  are  merely  fortuitous  arithmetical  coin¬ 
cidences,  and  a  number  of  statements  are  made,  based  on  a  survey 
of  the  figures  and  a  series  of  computations,  in  its  support.  The 
same  considerations  apply  with  even  greater  force  in  the  case  of 
lithium,  when  a  choice  of  six  numbers,  compared  with  four  in  the 
case  of  helium,  is  permitted.  Further,  it  is  held  that  the  Rydberg 
constant  109723  is  appropriate  only  to  the  case  of  the  ionised 
helium  atom  in  which  only  one  electron  is  coupled  to  the  nucleus. 

A.  A.  E. 

The  Structure  of  the  Red  Lithium  Line.  T.  R.  Merton 
( Nature ,  1922,  110,  632). — A  criticism  of  the  views  of  McLennan 
and  Ainslie  (this  vol.,  ii,  541 ;  cf.  Zeeman,  A.,  1913,  ii,  812;  Proc. 
K.  AJcad.  Wetensch.  Amsterdam ,  1913,  15,  1130;  Kent,  Astrophys . 
J.,  1914,  40,  337;  King,  ibid.,  1916,  44,  169;  Takamine  and 
Yamada,  Proc.  Tokio  Math.  Phys.  Soc.,  1914,  7,  339;  Merton, 
Proc.  Boy.  Soc.,  1921,  [A],  99,  101)  on  the  structure  of  the  lithium 
line  A=6708.  Under  the  appropriate  conditions,  the  line  appears 
to  be  a  simple  pair;  if  the  four  components  wrere  really  two  pairs 
due  to  the  twro  isotopes,  they  should  always  appear  together  with 
an  invariable  intensity  ratio  of  1  :  16.  This  is  not  in  accordance 
with  the  experimental  results.  Theoretical  objections  are  also 
raised.  A.  A.  E. 

The  Exploded-wire  Spectrum  of  Calcium.  R.  A.  Sawyer 
and  A.  L.  Becker  {Physical  Rev.,  1921,  18,  164). — By  expending 
constant  powrer  on  wires  of  varying  mass  of  calcium  and  other 
elements,  or  varying  powder  on  wires  of  constant  mass,  spectra 
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have  been  obtained  in  which  the  relative  intensities  of  the  three 
calcium  lines,  H ,  K ,  and  X  4227,  vary  as  in  the  spectra  of  stars  of 
different  classes.  The  calcium  lines,  particularly  H  and  K,  appear 
to  be  tremendously  enhanced  by  the  very  high  temperature  of  the 
explosion,  since  they  appear  more  prominently  in  the  spectra  of 
exploded  wires  of  other  metals  (in  which  the  amount  of  calcium 
present  must  be  very  minute)  than  the  spectra  of  the  metals  them¬ 
selves.  A.  A.  E. 

Excitation  of  Atoms  to  Light  Emission  by  Electron 
Collisions.  R.  Seeliger  ( Z .  Physik ,  1922,  11,  197 — 200). — 
According  to  the  Bohr  theory,  the  passage  of  an  electron  from 
an  initial  to  a  final  orbit  is  determined  by  the  two  probabilities, 
W  and  wy  where  W  is  the  probability  that  the  electron  shall  be 
raised  from  the  normal  to  the  initial  orbit,  and  w  is  the  probability 
of  the  transition  from  the  initial  to  the  final  state.  The  former 
(W)  is  affected  by  the  conditions  of  excitation,  and  according  to 
Franck,  the  latter  (w)  should  be  also  dependent  on  the  external 
conditions.  To  test  this  point,  the  effect  of  the  velocity  of  the 
exciting  electrons  on  the  intensity  of  certain  related  mercury  lines 
has  been  examined.  Two  pairs  of  lines,  4916  (3*5$ — 2P)  and 
2857  (3*5$ — 2 p2),  and  2652  (4 d' — 2 p2)  and  4339  (4d' — 2 P)  were 
chosen,  and  the  intensities  of  these  measured  in  different  parts 
of  the  glow- discharge.  The  form  of  the  intensity  curves  were 
widely  different  for  the  individuals  of  both  pairs,  and  the  maxima 
occurred  at  different  distances  from  the  mercury  electrode.  Thus, 
in  these  cases,  the  probability  of  transition  from  one  orbit  to  another 
is  dependent  on  the  external  electric  field.  W.  E.  G. 

Mass-absorption  Coefficients  as  a  Function  of  Wave¬ 
length  Above  and  Below  the  K  X-Ray  Limit  of  the  Absorber. 

F.  K.  Richtmyer  (Physical  Eev.y  1921,  17,  264 — 265). — An  exten¬ 
sion  to  silver  and  lead,  and  to  longer  wave-lengths,  of  the  relation 
between  X-ray  wave-lengths  and  the  mass-absorption  coefficient 
nip  (for  aluminium,  copper,  and  molybdenum,  cf.  this  vol.,  ii,  105). 

A.  A.  E. 

The  Evidence  Regarding  the  so-called  1 1  J  M  Radiation  in 
the  Characteristic  X-Ray  Spectra  of  the  Elements.  F.  K. 

Richtmyer  ( Physical  Rev.y  1921,  17,  433 — 434). — From  an  examin¬ 
ation  of  the  absorption  of  water,  aluminium,  copper,  boron,  silver, 
and  molybdenum,  the  author  concludes  that,  within  1%,  there  are 
no  discontinuities  in  absorption  suggestive  of  J- radiations. 

A.  A.  E. 

Absorption  of  X-Rays  by  Chromium,  Manganese,  and 
Iron.  William  Duane  and  Hugo  Fricke  ( Physical  Rev.y  1921, 
17,  529 — 531). — The  K  critical  absorption  wave-lengths  (Xx  108  cm.) 
of  chromium,  manganese,  and  iron  are  2-0623,  1-8893,  and  1-7377, 
respectively.  The  energy  changes  corresponding  with  the  critical 
absorption  appear  to  be  the  same  for  iron  atoms  in  the  bi-  and 
ter-valent  conditions.  A.  A.  E. 
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The  Tungsten  X-Ray  Spectrum  with  a  Mica  Spectrometer. 

Usaburo  Yoshida  and  Shinsuke  Tanaka  (Mem.  Coll.  Sci.  Kyoto , 
1922,  5,  173 — 178). — The  arrangement  is  essentially  that  used 
previously  (ibid.,  1921,  4,  343)  and  the  grating  constant  was 
calculated  from  the  wave-lengths  of  the  prominent  lines  of  the 
A-series  of  tungsten.  With  the  mica  spectrometer  the  X-ray 
spectrum  of  tungsten  may  be  obtained  up  to  the  seventh  and  even 
to  the  tenth  order.  Eleven  lines  of  unknown  origin  were  detected 
on  the  photographs,  but  these  might  be  due  to  reflection  from  the 
mica  in  an  unknown  manner.  The  wave-lengths  of  the  known 
lines  are  in  agreement  with  those  given  by  Siegbahn  within  the 
limit  of  the  experimental  error.  The  existence  of  the  line  found 
by  Overn  at  1070  A.  has  been  confirmed.  W.  E.  G. 

Critical  Potentials  of  the  L-Series  of  Platinum.  David 
L.  Webster  (Physical  Rev.,  1920,  15,  238). — The  Z-series  must  be 
regarded  as  consisting  of  three  sub -series,  (containing  the  lines 
Z,  a2,  ccv  p2,  p5,  and  p6),  L2  (containing  the  lines  v>  p4,  px,  yv  y2,  and 
possibly  p3),  and  Lz  (containing  the  lines  y4,  y3,  and  possibly  p3). 

A.  A.  E. 

Temperature  Shift  in  Near  Ultra-red  Bands.  H.  M. 

Randall,  W.  F.  Colby,  and  R.  F.  Paton  (Physical  Rev.,  1920, 15, 
541 — 543;  cf.  Randall  and  Imes,  A.,  1920,  ii,  570;  Colby,  A., 
1920,  ii,  655). — Curves  are  given  showing  the  absorption  of  hydrogen 
chloride  in  the  neighbourhood  of  3*4  fx  at  20°,  105°,  and  250°.  It 
appears  that  in  spite  of  the  outward  shift  of  intensity  to  higher 
velocity  values,  no  shift  takes  place  in  the  fine  structure.  Further 
investigations  at  higher  temperatures  are  in  progress.  A.  A.  E. 

The  Labile  Nature  of  the  Halogen  Atom  in  Organic  Com¬ 
pounds.  VII.  Absorption  Spectra  of  the  Halogen  Deriv¬ 
atives  of  some  Cyclic  Compounds,  and  their  Bearing  on  the 
Question  of  an  Oxygen-Halogen  Linking.  Hugh  Graham 
and  Alexander  Killen  Macbeth  (T.,  1922,  121,  2601 — 2608). 

Carbon  Dioxide  Absorption  in  the  near  Ultra-red.  E.  F. 

Barker  (Astrophys.  J 1922,  55,  391 — 398). — New  absorption 
curves  have  been  obtained.  The  2*7  jx  region,  previously  con¬ 
sidered  to  be  a  doublet,  proves  to  be  a  pair  of  doublets,  with  centres 
at  2*694  fx  and  2*767  fx  (approx.).  The  4*3  /x  band  appears  as  a 
single  doublet  with  centre  at  4*253  fx.  The  frequency  difference 
between  maxima  is  nearly  the  same  for  each  of  the  three  doublets, 
and  equal  to  4*5  X  1011.  Complete  resolution  of  the  band  series 
was  not  effected,  but  there  is  evidently  a  complicated  structure, 
with  a  “  head  ”  in  each  case  on  the  side  of  shorter  wave-lengths. 
If  a  linear  configuration  of  the  three  atoms  in  the  molecule  of 
carbon  dioxide  is  assumed,  the  moment  of  inertia  of  the  molecule, 
computed  from  the  doublet  frequency  difference,  is  50  X  10~40. 
This  gives  the  distance  of  the  central  carbon  atom  from  each  oxygen 
atom  as  0*97  X  10~8  cm.  Since  the  linear  molecule  could  have 
only  three  modes  of  vibration,  it  is  suggested  that  the  two  doublets 
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at  2*7  fj.  may  correspond  with  two  successive  changes  in  stationary 
state  for  the  same  vibration.  A.  A.  E. 

Absorption  of  Light  by  Inorganic  Salts.  E.  F.  George 
{Diss.,  Ohio,  1920). — The  change  in  absorption  produced  by  mixing 
sulphates  in  solution  with  other  sulphates  is  small  in  comparison 
with  corresponding  changes  in  nitrates,  and  still  smaller  than  in 
the  case  of  chlorides.  The  influence  of  temperature  on  the  absorp¬ 
tion  of  solutions  of  mixed  salts  is  greatest  with  chlorides.  It 
therefore  appears  that  Ostwald’s  view  that  the  coloured  ion  alone 
is  effective  in  the  absorption  of  light  is  not  well  founded.  When 
the  ratio  of  the  absorption  of  the  mixture  to  the  sum  of  the  absorp¬ 
tions  of  the  component  parts  is  plotted  as  a  function  of  the  wave¬ 
length,  the  resulting  curve  generally  shows  a  minimum  near  the 
middle  of  the  spectrum.  Many  of  the  curves  are  shown  to  be 
exponential  in  form.  Chemical  Abstracts. 

The  Absorption  Spectra  of  o-Cresolsulphonphthalein. 

W.  R.  Orndorff,  R.  C.  Gibbs,  M.  Scott,  and  S.  D.  Jackson 
{Physical  Rev.,  1921,  17,437). — o-Cresolsulphonphthalein  and  other 
related  compounds  have  in  neutral  aqueous  solutions  two  absorption 
bands  which  are  modified  or  replaced  by  new  bands  on  the  addition 
of  acid  or  alkali.  In  the  case  of  a  dilute  alkaline  solution,  the  new 
type  of  absorption  is  not  stable,  but  reverts  to  the  two  band  absorp¬ 
tion  found  in  the  corresponding  neutral  solution.  It  is  considered 
that  in  neutral  aqueous  solutions  the  carbinol  and  hydrate  forms 
of  the  phthalein  are  present  and  that  on  the  addition  of  either  acid 
or  alkali  a  salt  having  a  quinoid  structure  is  formed.  A.  A.  E. 

Flame  Excitation  of  Luminescence.  E.  L.  Nichols  and 
D.  T.  Wilber  {Physical  Rev.,  1921, 17,  453 — 468). — The  fluorescence 
developed  by  certain  substances,  notably  lime,  zirconia,  magnesia, 
silica,  alumina,  zinc  oxide,  some  phosphorescent  sulphides,  and  a 
number  of  other  compounds,  by  contact  with  a  hydrogen  flame, 
differs  from  photoluminescence  and  from  mere  temperature  radiation. 
A  definite  temperature-range  exists  for  each  substance,  and  the 
effect  does  not  appear  to  depend  on  the  presence  of  traces  of  activ¬ 
ating  elements.  Many  substances  which  are  strongly  luminescent 
under  the  action  of  light  do  not  respond  to  flame  excitation.  Excit¬ 
ation  does  not  occur  by  heating  in  air  or  hydrogen  or  in  a  vacuum, 
or  by  contact  with  a  jet  of  hydrogen  while  hot  unless  the  hydrogen 
is  ignited  and  conditions  are  favourable  for  free  oxidation.  The 
effect  probably  cannot  be  ascribed  to  the  presence  of  H  or  H3 
molecules.  The  spectra  obtained  by  flame  excitation  have  been 
examined.  A.  A.  E. 

Chemoluminescence.  I.  A.  A.  Grinberg  ( J .  Russ.  Phys. 
Chem.  Soc.,  1920,  52,  151 — -185). — A  summary  is  given  of  previous 
work  on  this  subject,  particularly  on  bioluminescence  (cf.  Radzis- 
zewski,  A.,  1877,  ii,  345;  Lenard  and  Wolf,  A.,  1888,  1000  ;  Trautz, 
A.,  1905,  ii,  662;  Trautz  and  Schorigin,  A.,  1905,  ii,  494;  Dubois, 
A.,  1913,  i,  1021;  Harvey,  A.,  1917,  i,  365;  ii,  436;  Goss,  A., 
1917,  ii,  436).  The  light  effect  obtained  with  the  system,  pyro- 
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gallo  1-hydrogen  peroxide-potassium  permanganate  under  various 
conditions  has  been  investigated,  the  intensity  of  the  light  being 
measured  photographically.  At  10 — 17°  the  greatest  intensity 
was  obtained  with  a  mixture  of  4  c.c.  of  0*0054f-potassium  per¬ 
manganate,  2  c.c.  of  O-Oldf-pyrogallol,  and  2  c.c.  of  3 — 12%  hydrogen 
peroxide  solutions.  Sulphuric  acid  in  the  concentration  0*018 — 
0*04%  weakens  the  effect  considerably,  whilst  0-0046— 0-026%  of 
potassium  hydroxide  enhances  it  to  a  slight  extent.  T.  H.  P. 

Mutarotation.  I.  C.  N.  Eiiber  (Ber.,  1922,  55,  [B],  3132 — 
3143). — The  data  with  regard  to  the  relationship  of  mutarotation 
to  other  physical  changes  in  solution  are  very  scanty  and  exhibit 
considerable  discrepancies  among  themselves.  The  changes  in 
refractive  index  and  volume  of  a  solution  containing  a  substance 
undergoing  mutarotation  have  now  been  studied. 

The  index  of  refraction  of  an  aqueous  solution  of  dextrose  does 
not  appear  to  vary  when  the  ordinary  Pulfrich  refractometer  is 
used,  but  the  instrument  is  scarcely  suitable  for  the  purpose  owing 
to  the  impossibility  of  maintaining  the  requisite  degree  of  constancy 
in  temperature.  By  means  of  a  Hallwachs’s  prism,  it  can,  however, 
be  shown  that  the  refractive  index  increases  slightly  with  age  in 
the  case  of  dextrose  solutions  and  that  the  change  occurs  with 
immeasurably  greater  rapidity  when  a  little  ammonia  is  added  to 
the  solution.  The  method,  however,  does  not  lend  itself  to  the 
periodical  observation  of  the  action  and  attention  has  therefore 
been  directed  to  the  measurements  of  alteration  of  volume  in  the 
solution.  The  dilatometer  employed  resembles  essentially  a 
Sprengel  pyknometer.  One  tube  is  firmly  closed  by  a  small  rubber 
plate  and  the  change  in  volume  of  the  solution  is  indicated  by  the 
movement  of  the  meniscus  in  the  other  limb  and  measured  by 
means  of  a  microscope.  A  movement  of  0*005  mm.  can  be  detected 
with  certainty;  this  corresponds  with  an  alteration  in  volume  of 
less  than  0*0000001.  The  capacity  of  the  instrument  is  66*7  c.c. 
The  temperature  is  maintained  constant  to  within  0*001°.  It  is 
thus  shown  that  solutions  of  dextrose  in  water  increase  in  volume 
during  the  process  of  mutarotation  at  a  rate  corresponding  with 
that  required  for  a  unimolecular,  irreversible  reaction  but  sub¬ 
sequent  observations  prove  that  in  reality  a  state  of  equilibrium 
is  finally  attained  and  indicate  that  water  possibly  takes  some 
part  in  the  change.  The  quantitative  parallelism  between  muta¬ 
rotation  and  change  of  volume  makes  it  certain  that  the  two 
phenomena  have  a  common  cause. 

A  solution  of  lactose  the  optical  activity  of  which  diminishes 
progressively  shows  a  gradual  expansion,  whereas  a  contraction 
is  observed  with  a  solution  of  maltose  with  increase  of  specific 
rotation.  Galactose  solution  suffers  a  primary  expansion  and  a 
subsequent  contraction.  Solutions  of  sucrose  and  mannitol  which 
do  not  exhibit  mutarotation  are  constant  in  volume.  Solutions 
of  the  optically  inactive  dulcitol  do  not  undergo  change  in  volume. 
Acetaldehyde,  in  30  per  cent,  aqueous  solution,  exhibits  a  consider¬ 
able  expansion,  whereas  acetone  under  similar  conditions  gives 
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a  marked  and  rapid  contraction.  Ethyl  alcohol  gives  a  slight 
expansion. 

The  applicability  of  the  dilatometer  just  described  is  not  re¬ 
stricted  to  reactions  involving  mutarotation,  but  since  changes  in 
volume  are  probably  involved  in  all  chemical  reactions,  it  can  be 
used  for  the  investigation  of  processes  taking  place  at  the  ordinary 
temperature.  The  accuracy  of  the  procedure  is  at  least  as  great 
as  that  of  the  polarimetric  or  refractometric  method  and  it  has  the 
great  advantage  that  it  does  not  necessitate  the  use  of  transparent 
and  colourless  solution.  It  has  been  found  very  useful  in  the  study 
of  the  inversion  of  sugar  by  invertin  and  the  saccharification  of 
starch  by  ptyalin;  in  each  case  a  marked  contraction  takes  place 
as  is  to  be  expected.  H.  W. 

Photochemistry  of  Chlorine  Detonating  Gas.  Fritz 
Weigert  and  Karl  Kellermann  (Sitzungsber .  Preuss.  Akad. 
Wiss.  Berlin ,  1922,  24,  315 — 320). — The  early  stages  of  the  com¬ 
bination  of  hydrogen  and  chlorine  have  been  investigated.  It  is 
shown  that  a  characteristic  streaky  appearance  is  visible  in  the  gas 
mixture  during  the  time  1/100 — 1/20  second  from  the  moment  of 
excitation.  A  vanishingly  small  quantity  of  hydrogen  chloride 
only  is  formed  directly  by  the  radiation,  but  this  is  followed  by 
a  large  subsequent  formation.  From  this  result,  the  authors 
show  that  the  primary  reaction,  contrary  to  many  previous 
assertions,  in  all  probability  is  in  keeping  with  Einstein’s  photo¬ 
chemical  equivalent  law.  J.  F.  S. 

Photochemical  Oxidation  of  Hydriodic  Acid.  Chr. 
Winther  (K.  Danske  Vid.  Medd.  Math.-fys.  Medd 1920,  2,  No.  2, 
1 — 28;  from  Chem.  Zentr.,  1922,  iii,  592). — In  the  oxidation  of 
hydriodic  acid  solutions  in  thin  films,  the  velocity  of  reaction  was 
measured  at  the  beginning  and  also  in  the  course  of  the  reaction. 
The  effect  of  shaking,  oxygen  concentration,  and  wave-length  of 
light  was  also  investigated.  With  vigorous  shaking,  the  reaction 
shows  an  increase  in  velocity  during  an  induction  period  and  then 
remains  constant.  The  sensitiveness  of  the  oxidative  process  to 
light  is  proportional  to  the  absorption  of  tri-iodide-ion  which  acts 
as  an  optical  catalyst.  This  is  an  example  of  “  optical  autosensibilis- 
ation  ”  where  the  catalyst  is  actually  formed  by  the  reaction  which 
it  catalyses.  The  oxidation  of  leuco-compounds  to  dyes,  the 
oxidation  of  pyrogallol  in  alkaline  solution,  and  the  oxidation  of 
sodium  sulphide  in  aqueous  solution  are  similarly  catalysed. 

G.  W.  R. 

Photochemical  Efficiency  of  Absorbed  Radiation.  Chr. 
Winther  (K.  Danske  Vid.  Medd.  Math.-fys.  Medd.,  1920,  2,  No.  3, 
1 — 35;  from  Chem.  Zentr.,  1922,  iii,  592 — 593). — The  amount  of 
energy  absorbed  in  the  photochemical  oxidation  of  a  certain  amount 
of  hydrogen  iodide  wras  found  to  be  identical  with  the  amount 
calculated  as  necessary  for  its  activation.  The  absorbed  energy 
is  thus  used  exclusively  for  the  activation  of  the  hydrogen  iodide 
molecule.  The  equivalence  of  absorbed  energy  and  energy  required 
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for  activation  is  enunciated  as  a  general  principle  in  photochemical 
reactions.  Certain  consequences  of  this  principle  are  discussed. 
Discrepancies  are  attributed  to  experimental  errors  or  to  the  con¬ 
version  of  the  absorbed  radiation  into  radiation  of  shorter  wave¬ 
length.  G.  W.  R. 

The  Decomposition  of  Hydrogen  Molecules  by  Excited 
Mercury  Atoms.  G.  Cario  and  J.  Franck  ( Z .  Physik ,  1922, 
21,  161 — 166). — -On  the  collision  of  excited  atoms  with  other  atoms, 
the  quantum  energy  may  be  given  up  without  light  emission  (cf. 
Franck,  this  vol.,  ii,  464),  and  chemical  change  may  take  place. 
On  exposing  a  mixture  of  hydrogen  and  mercury  to  the  mercury 
line  2536*7  A.,  the  radiation  was  strongly  absorbed,  and  the  hydrogen 
dissociated.  Powdered  copper  oxide  was  reduced,  and  the  pressure 
of  the  hydrogen  continuously  decreased  at  a  temperature  of  45°. 
In  the  absence  of  hydrogen  and  mercury,  no  reduction  occurred. 
The  mercury  is  acting  as  a  sensitiser.  In  the  absence  of  copper 
oxide,  the  atomic  hydrogen  is  adsorbed  by  the  walls.  At  low 
pressures,  the  velocity  of  dissociation  was  very  slow,  and  this 
behaviour  indicates  a  short  period  of  activity  of  the  mercury  atoms. 
The  velocity  of  reaction  increases  up  to  15  mm.  pressure  and  then 
remains  constant.  Tungsten  trioxide  is  also  reduced,  and  the 
reduction  is  not  in  any  way  due  to  illumination  by  the  light. 
Since  tungsten  oxide  is  not  reduced  by  hydrogen  below  a  red  heat, 
it  is  unlikely  that  the  phenomenon  is  caused  by  rapidly  moving 
hydrogen  molecules. 

The  hydrogen  is  dissociated  by  mercury  atoms  which  are  in  the 
2p2  condition.  Calculations  show  that  the  upper  limit  for  the 
heat  of  dissociation  of  hydrogen  is  112  Cal.  W.  E.  G. 

Photoelectric  Effect  of  Alkali  [Metal]  Vapours  and  a  New 
Determination  of  h.  E.  H.  Williams  and  Jakob  Kunz 
( Physical  Rev .,  1920,  15,  550). — The  resonance  potential  of  caesium 
vapour  is  1*48  volts,  whilst  the  ionisation  potential  is  3*9  volts. 
If  the  same  amount  of  work  is  required  for  the  breaking  up  of  a 
neutral  caesium  atom  by  light  as  by  moving  electrons,  then  the 
long  wave-length  limit  of  the  photoelectric  effect  of  caesium  vapour 
should  be  l— 318*4  pp,  according  to  the  equation  hn—eV .  If  this 
is  found  to  be  the  case,  then  (1)  the  long  wave-length  limit  is  quite 
different  for  caesium  metal  and  for  caesium  vapour,  and  (2)  a  new 
photoelectric  method  for  the  determination  of  h  is  available. 
Experimentally,  there  is  no  photoelectric  effect  in  caesium  vapour 
down  to  313  y.y,  but  the  effect  at  253  py  is  very  marked. 

A.  A.  E. 

The  Photoelectric  Long  Wave-length  Limit  of  Platinum 
and  Silver.  Otto  Stdhlman,  jun.  (Physical  Rev.,  1920,  15, 
549 — 550;  cf.  ibid.,  1919,  13,  109). — The  photoelectric  long  wave¬ 
length  limits  of  platinum  and  silver  are  A0=284  pp  and  A0=325  w, 
respectively.  A.  A.  E. 

Soft  A-Rays  of  Characteristic  Type.  E.  H.  Kurth  (Physical 
Rev.,  1921,  17,  528 — 529;  18,  99 — 100). — The  radiation  curve  of 
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aluminium  shows  breaks  at  38  and  120  volts,  corresponding  with 
326  A.U.  (possibly  the  Af-series)  and  103  A.U.  (possibly  the  L - 
series),  respectively.  For  iron,  62*8  A.U.  and  48*4  A.U.  appear 
to  represent  the  extremes  of  the  M- series,  whilst  16*3  A.U.  probably 
corresponds  with  the  Zv-series.  There  was  also  some  indication 
of  a  break  in  the  curve  at  50  volts,  corresponding  with  247  A.U. 
Carbon  yields  a  pronounced  break  at  43*6  A.U.,  agreeing  with  the 
extrapolated  value  for  the  K  series.  The  following  approximate 
figures  (A.U.)  are  also  recorded  :  ZUseries  :  carbon,  42*6;  oxygen, 
23*8.  L  -  series  :  carbon,  375;  oxygen,  248;  iron,  16*3;  copper, 
12*3.  M- series  :  iron,  54*3;  copper,  41*6.  N- series:  iron,  247; 
copper,  119.  A.  A.  E. 

Absorption  of  X-Rays  in  Crystals.  Tycho  E:son  Aur£n 
( Medd .  K .  VetensJcapsaJcad.  Nobel-Inst .,  1922,  4,  No.  10,  1—6). — 
It  has  been  shown  in  a  previous  paper  (A.,  1921,  ii,  367)  that,  in 
the  case  of  amorphous  substances,  the  molecular  absorption  co¬ 
efficient  can  be  calculated  as  a  sum  of  the  atomic  absorption  co¬ 
efficients  for  X-rays  of  the  constituent  elements.  It  is  now  shown 
that  the  same  holds  true  for  a  number  of  crystalline  substances, 
including  alum,  calcite,  and  gypsum.  The  observed  absorption 
coefficients  agreed  with  considerable  accuracy  with  those  calculated 
from  the  atomic  absorption  coefficients  derived  from  a  study  of 
amorphous  substances,  and  the  absorption  showed  no  variation 
in  different  directions  in  the  crystals.  In  the  cases  of  rock  salt 
and  sylvine  an  abnormally  low  absorption  was  observed  when  the 
incident  rays  were  parallel  to  the  principal  planes  of  the  crystal. 
This  effect,  which  is  probably  due  to  scattering,  becomes  less  marked 
as  the  angle  between  the  direction  of  the  incident  rays  and  the 
principal  structural  planes  is  increased.  E.  H.  R. 

The  Durability  of  Radium  Solutions.  Aug.  Becker  (Z. 
anorg.  Chem .,  1922,  124,  143 — 152). — The  jiermanency  of  the 
radium  solution  is  defined  as  its  constancy  in  emitting  emanation. 
The  author  found  that  solutions  containing  from  0*02  to  0*0000005 
mg.  radium  per  gram  solvent  did  not  show  any  decay  in  eight 
years.  The  possible  experimental  error  was  1%.  W.  T. 

Electric  Furnace  Experiments  involving  Ionisation  Pheno¬ 
mena.  Arthur  S.  King  (Astrophys.  J.,  1922,  55,  380 — 390; 
cf.  Saha,  A.,  1920,  ii,  457,  659;  1921,  ii,  4,  162;  Proc.  Roy.  Soc ., 
1921,  [A],  99,  135). — Results  are  obtained  which  verify  certain 
predictions  due  to  Saha.  It  is  shown  that  the  intensity  of  the 
enhanced  lines  of  alkaline-earth  metals  is  decreased  by  the  presence 
of  the  more  easily  ionised  potassium  and  caesium.  The  results 
with  mixed  gases  are  such  as  would  be  expected  if  it  is  assumed, 
with  Saha,  that  flame  and  enhanced  lines  are  associated  with 
neutral  and  ionised  atoms,  respectively.  A.  A.  E. 

Thermal  Ionisation  of  Gaseous  Elements  at  High  Tem¬ 
peratures.  Confirmation  of  Saha’s  Theory.  Arthur  A. 
Noyes  and  H.  A.  Wilson  (Proc.  Nat.  Acad.  Sci.,  1922,  8,  303 — - 
307). — On  the  basis  of  Saha’s  hypothesis  (A.,  1920,  ii,  659;  1921, 
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ii,  162),  the  authors  show  that  the  constant,  K,  of  the  reaction 
M=M++E“  can  be  calculated  by  means  of  the  formula  logic— 
— 5048 F/T-j-2*5  log  T—G’Sb,  where  V  is  the  ionisation  potential 
and  T  the  absolute  temperature.  From  some  earlier  experiments 
of  Wilson  on  the  conductivity  of  salts  in  flames,  it  is  possible  to 
calculate  approximately  the  value  of  K  (A.,  1916,  ii,  72).  These 
values  have  been  calculated  for  the  case  of  salts  of  the  alkali  metals 
and  the  value  of  Zx  1012  obtained  both  by  means  of  the  above 
formula  and  Wilson's  experiments.  The  values  in  brackets  are 
obtained  by  the  formula,  caesium  3500  (8200),  rubidium  780  (1600), 
potassium  430  (620),  sodium  5*6  (6*2),  and  lithium  0*8  (1*4).  The 
two  sets  of  values  are  comparable  and  of  the  same  order,  and  this 
is  taken  as  a  confirmation  of  Saha's  hypothesis.  From  these 
ionisation  constants,  it  is  possible  to  calculate  the  degree  of  ionisation 
of  an  element  into  an  electron  and  an  ion.  J.  F.  S. 

Resonance  and  Ionisation  Potentials  of  Helium.  J.  Franck 
(Z.  Physilc.,  1922,  11,  155 — 160). — A  theoretical  paper.  The  lines 
in  the  parhelium  spectrum  discovered  by  Lyman  (this  vol.,  ii, 
674)  throw  light  on  the  relationship  between  the  resonance 
and  ionisation  potentials,  and  the  structure  of  the  helium  atom. 
The  potentials  calculated  from  the  lines  in  this  spectrum  are  in 
agreement  with  the  experimental  results  of  Franck  and  Knipping 
(A.,  1920,  ii,  72)  and  Horton  and  Davies  (A.,  1921,  ii,  672),  if  0*8 
volt  be  subtracted  from  these  values.  It  is  not  possible  that  this 
divergence  is  due  to  error  of  observation.  Reasons  are  advanced 
to  show  that  the  first  break  in  the  curve  corresponds  with  the 
change  0*5/8—1*55,  and  the  second  with  two  successive  changes, 
0*5/8 — 1*5/84-0*5/8 — 1*55.  The  difference  is  0*5/8 — 1*5/8,  and  not 
0*5/8 — 1*55  as  has  been  assumed.  This  accounts  for  the  difference 
of  0*8  volt. 

The  resonance  and  ionisation  potentials  of  other  gases,  which 
are  based  on  those  of  helium,  must  be  reduced  by  this  amount, 
and  the  following  ionisation  potentials  are  obtained  after  making 
this  correction:  H2,  16*44i0*25,  29*74^*4;  Na,  17*054i0*3,  24*7, 
30*0;  HI,  12*7;  HBr,  13*3;  HC1,  13*7;  HCN,  14*8.  W.  E.  G. 

Spectroscopic  Investigation  of  the  Ionisation  of  Argon 
by  Electron  Collisions.  F.  Horton  and  Ann  Catherine 
Davies  ( Proc .  Boy.  Soc.,  1922,  [A],  102,  131 — 150).- — The  authors’ 
previous  determinations  of  the  resonance  radiation,  11*5  volts, 
and  ionisation,  15*1  volts,  of  argon  (cf.  A.,  1920,  ii,  215)  have  been 
confirmed  by  both  spectroscopic  investigation  and  current-voltage 
curves.  The  apparatus  used  resembles  that  developed  in  their 
experiments  with  neon  (cf.  A.,  1921,  ii,  422).  The  brighter  red 
lines  of  the  argon  spectrum  appeared  simultaneously,  at  a  point 
a  few  volts  higher  than  the  ionisation  voltage.  The  first  visibility 
of  the  lines  is  accompanied  by  a  sharp  increase  in  the  current  which 
is  due  to  the  neutralisation  of  the  space  charge  of  the  emitted 
electrons  near  the  filament.  On  reducing  the  voltage  the  lines 
persist  to  an  extent  which  depends  on  the  electron  current.  At 
moderate  gas  pressures,  the  difference  between  the  voltages  of 
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appearance  and  disappearance  of  the  lines  sometimes  amounted 
to  11  volts.  On  decreasing  the  voltage  from  about  25  volts,  the 
lines  in  the  “red  spectrum,  ”  X  45109,  A  4345*3,  X  42723,  undergo 
a  marked  enhancement  in  the  region  of  19  to  16  volts.  The 
intensity  of  the  bright  lines  X  7067*5  and  X  6965*8  decreases  con¬ 
tinuously  in  brightness  as  the  voltage  is  lowered.  The  “  blue 
spectrum  ”  requires  for  its  stimulation  higher  potential  differences 
across  the  tube.  At  19  volts,  the  lines  X  4430*4  and  X  4426*2 
become  visible,  and  with  increasing  voltage  the  intensity  increases 
up  to  24  volts  and  remains  stationary  until  34  volts,  when  the 
intensity  again  rapidly  increases.  The  break  at  19  volts  corre¬ 
sponds  with  the  removal  of  a  second  electron  from  an  already 
ionised  atom,  and  that  at  34  volts  with  the  double  ionising  voltage 
of  the  argon  atom.  The  difference  between  the  two  values  gives 
the  normal  ionising  voltage.  From  a  consideration  of  the  minimum 
voltages  at  which  the  “  blue  spectrum  ”  lines  could  be  detected, 
it  is  shown  that  the  Stark  classification  of  the  helium  lines  into 
“  bivalent  ”  and  “  tervalent  ”  is  inaccurate.  The  ionisation  voltage 
is  related  to  one  of  the  M  X-ray  absorption  limits  of  the  elements 
in  a  manner  analogous  to  that  in  which  the  helium  ionisation  voltage 
is  related  to  the  K  absorption  limits,  and  the  neon  ionisation 
voltage  to  the  L  absorption  limits.  W.  E.  G. 

Luminous  Discharge  in  Hydrogen  and  Mercury  and  a 
New  Method  of  Measuring  Ionisation  Potentials.  George 
E.  Gibson  and  W.  Albert  Noyes,  jun.  (J.  Amer.  Chem.  Soc.,  1922, 
44,  2091 — 2106). — The  authors  have  examined  the  conditions  of 
stability  of  the  luminous  discharge  in  hydrogen  and  mercury, 
and  the  variation  of  the  potential,  E <*,  at  which  the  luminous 
discharge  vanishes,  with  changes  of  pressure.  To  explain  the 
phenomena  observed,  they  put  forward  the  hypothesis  that  the 
potential  gradient  in  the  portion  of  the  tube  between  the  cathode 
and  the  place  where  ionisation  first  occurs  diminishes  as  the  pressure 
is  decreased  until  at  the  minimum  of  E$  the  potential  drop  in  this 
region  has  fallen  to  a  very  low  value,  not  more  than  a  few  tenths 
of  a  volt  in  the  shorter  tubes  or  more  than  about  a  volt  in  the 
longest  tubes  measured.  At  the  higher  pressures,  ionisation  occurs 
at  regions  intermediate  in  position  between  the  anode  and  cathode, 
and  as  the  pressure  is  diminished  these  regions  recede  from  the 
cathode  until  at  the  minimum  of  E^  ionisation  occurs  only  in  the 
immediate  neighbourhood  of  the  anode.  It  is  shown  that  the 
voltage  at  which  the  luminous  discharge  in  hydrogen  disappears 
in  tubes  furnished  with  heated  tungsten  cathodes  is  a  function 
of  the  pressure  for  a  given  tube  passing  through  a  minimum  value 
which  is  usually  a  simple  multiple  of  the  ionisation  potential, 
30*9i;0*4  volts.  In  mercury  vapour  the  disappearance  voltage  of 
the  luminous  discharge  is  a  simple  integral  multiple  of  the  ionisation 
potential,  10*7±0*4  volts.  J.  F.  S. 

Electrical  Conductivity  of  Hydrochloric  Acid  and  Potassium 
Chloride  in  Presence  of  Sucrose.  Arthur  Joseph  Kieran 
{Trans,  Faraday  Soc.,  1922,  18,  119 — 125). — Experimental  deter- 
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minations  have  been  made  of  the  electrical  conductivities  at  25° 
of  solutions  of  hydrochloric  acid  of  concentrations  ranging  from 
0-05JV  to  0*0005A  in  the  presence  of  5%,  10%,  and  20%  of  sucrose. 
Similar  determinations  were  made  with  potassium  chloride  solutions 
ranging  from  O'OliV  to  0*0005^  in  the  presence  of  10%  of  sucrose. 
In  the  latter  case,  the  equivalent  conductivity  increased  normally 
with  increasing  dilution,  to  an  asymptotic  limit.  In  the  case  of 
hydrochloric  acid  solutions,  however,  the  behaviour  was  abnormal, 
the  equivalent  conductivity  passing  through  a  maximum  in  the 
region  A/300 — iV/500,  dependent  on  the  concentration  of  the 
sucrose,  and  thereafter  steadily  decreasing  with  increasing  dilution. 
This  abnormality  was  traced  to  the  presence  of  minute  traces  of 
an  electrolytic  impurity  (probably  an  organic  salt  of  calcium) 
in  all  samples  of  sucrose.  Values  of  m  in  the  relation  A—A'rj"1, 
in  which  A  and  A'  are  respectively  the  equivalent  conductivities 
in  media  of  unit  viscosity  and  of  viscosity  77,  have  been  determined 
as  follows  :  hydrochloric  acid  and  sucrose,  0*57 ;  hydrochloric  acid 
and  dextrose,  0*68 ;  potassium  chloride  and  sucrose,  dextrose, 
and  glycerol,  respectively,  0*73,  0*77,  and  0*92.  The  results  con¬ 
firm  the  conclusion  of  Kraus  (A.,  1914,  ii,  90)  that  m  approaches 
the  value  unity  as  the  molecules  of  the  medium  become  smaller 
in  size  and  the  larger  the  size  of  the  ions  of  the  electrolyte. 

J.  S.  G.  T. 

Conductivity  of  Sodium  Iodide  in  Amyl  Alcohol  at  very 
Low  Concentrations.  Charles  A.  Kraus  and  J.  Egbert 
Bishop  (J.  Amer.  Chem.  Soc.,  1922,  44,  2206 — 2212). — Exceedingly 
pure  amyl  alcohol  may  be  prepared,  as  follows  ;  ordinary  amyl 
alcohol  was  submitted  to  an  initial  fractionation  and  the  portion 
boiling  above  130°  dehydrated  over  quicklime,  after  which  it  was 
redistilled.  The  product  was  treated  with  a  small  amount  of 
sodium  and  the  resulting  solution  repeated  fractionated.  In  this 
way,  amyl  alcohol  with  a  specific  conductivity  of  2  x  10“8  was 
obtained  and  by  effecting  the  fractionation  under  reduced  pressure 
the  specific  conductivity  became  1  x  10~8.  Solutions  made  up  in 
this  product  were  not  stable,  but  if  the  alcohol  was  subjected  to 
fractional  condensation  under  reduced  pressure  and  the  distillate 
collected  in  the  conductivity  cell  a  product  with  specific  conduc¬ 
tivity  l*4xl0“9  was  obtained  and  solutions  made  up  in  this  were 
very  stable;  solutions  of  sodium  iodide  in  this  specially  prepared 
amyl  alcohol  did  not  vary  more  than  0*1%  in  fourteen  hours. 
The  electrical  conductivity  of  solutions  of  sodium  iodide  in  amyl 
alcohol  was  measured  at  18°  for  concentrations  ranging  between 
1*0x10 to  17  X 10  5A.  The  mean  variation  of  the  results  does 
not  exceed  0*1%.  In  the  more  dilute  solutions,  the  points  conform 
to  the  requirements  of  the  law  of  mass  action  within  the  limits  of 
the  experimental  error.  At  the  higher  concentrations  there  is 
a  small  although  constant  deviation  from  the  mass  action  relation. 
From  an  extrapolation  of  the  curve  to  zero  concentration  the  value 
11*059  is  obtained  for  A0  and  the  value  2*933  XlO"4  for  K. 

J.  F.  S. 


ii.  814 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Variation  of  the  Electrical  Conductivity  among*  the  Am- 
moniacal  Derivatives  of  Platinous  Nitrite.  L.  A.  Tsckugaev 
and  N.  A.  Vladimirov  (J.  Buss.  Phys.  Chem .  Soc.,  1920,  52,  135 — 
138). — The  values  of  A1000  for  tetra-amminoplatinous  nitrite, 
[Pt4NELl(NOnL ;  nitrotriamminoplatinous  nitrite, 

[N02Pt3NH3]N02 ; 

cis-  and  JraTis-dinitrodiamminoplatinum,  [(N02)2Pt(NH3)2] ;  and 
potassium  platinonitrite  are  found  to  be,  respectively,  276*5,  96*5, 
0*95,  2*42,  and  302*4.  The  observed  value  of  A9000  for  nitrotri¬ 
amminoplatinous  platinonitrite,  [N02Pt3NH3]2Pt(JN02)4,  is  217,  the 
value  calculated  by  summation  of  the  mobilities  of  the  corresponding 
ions  being  197*2  (cf.  Tschugaev  and  Kiltinovitsch,  T,,  1916,  109, 
1286).  T.  H.  P. 

Passivity  and  Over-potential.  Ulick  R.  Evans  (Trans. 
Faraday  Soc.,  1922,  18,  1 — 13). — It  is  suggested  that  the  relative 
values  of  the  interfacial  tensions  between  the  metal,  corrosion 
product,  and  solution  is  the  factor  on  which  the  protection  against 
corrosion  of  the  metal  by  the  solution  depends.  The  activation 
of  passive  metals  by  chlorides  is  related  to  the  peptising  action  of 
metallic  hydroxides  by  chlorides  ;  the  rendering  passive  by  chromates 
is  correlated  with  the  flocculating  action  of  these  salts.  The  pro¬ 
tective  layer  probably  consists  of  a  layer  of  oxygen  atoms  connect¬ 
ing  the  metal  on  the  one  side  with  solution  on  the  other.  Similarly, 
at  a  cathodically  polarised  electrode  a  layer  of  hydrogen  nuclei 
connect  the  metal  with  the  liquid,  the  hydrogen  being  probably  in 
a* state  intermediate  between  the  elementary  and  ionic  forms. 
The  theory  is,  in  some  respects,  opposed  to  that  of  Friend  (T., 
1922,  119,  932).  J.  S.  G.  T. 

Chemical  Passivity  of  Metals.  J.  Gillis  (Natuurwetenschapp. 
Tijdschr.,  1921,  3,  66 — 68). — The  phenomena  of  passivity  may  not 
be  explained  by  the  formation  of  an  oxide  membrane  protecting 
the  metal.  The  most  accurate  optical  methods — which  permit 
estimation  of  a  layer  of  0*8  /qu, — fail  to  detect  any  sign  of  an  oxide 
membrane.  On  the  other  hand,  the  metals  which  become  passive 
by  anodic  polarisation  are  also  those  the  ions  of  which  do  not 
readily  discharge  and  precipitate  on  the  cathode.  There  is,  there¬ 
fore,  a  co-existence  of  the  anodic  retardation  (passivity)  and  of 
the  cathodic  retardation  (slow  metallic  precipitation) ;  the  trans¬ 
formation  M+  Z^M+0  is  slow  in  both  directions. 

Chemical  Abstracts. 

Thermo-electric  Force,  the  Entropy  of  Electrons  and  the 
Specific  Heat  of  Metals  at  High  Temperatures.  Wendell 
M.  Latimer  (J.  Amer.  Chem .  Soc.,  1922,  44,  2136 — 2147). — A 
theoretical  paper  in  which  the  thermo-electric  force  of  a  circuit 
of  two  metals  has  been  expressed  in  terms  of  the  entropy  of  the 
electrons  in  the  two  metals.  This  expression  has  the  form 

dE/dT=  (%> .  dT IT-  (T<r1 .  dT jT 
J  o  ^  o 

where  oq  and  o-2  are  the  specific  heats  of  the  electrons,  of  thq  two 
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metals.  It  has  been  postulated  that  the  specific  heat  of  a  gram- 
molecule  of  electrons  in  a  metal  is  given  by  the  increase  in  the 
specific  heat  at  constant  volume  of  a  gram-molecule  of  the  metal 
above  the  equipartition  value  of  6/2 R.  On  this  assumption,  the 
absolute  value  of  the  thermo-electric  force  of  the  potassium  sodium 
couple  has  been  calculated  at  25°  from  values  of  the  specific  heats 
of  these  metals.  The  changes  in  thermo-electric  force  of  platinum, 
iron,  cobalt,  nickel,  gold,  copper,  tungsten,  molybdenum,  calcium, 
aluminium,  magnesium,  and  lead  against  silver  have  been  calculated 
from  specific  heat  data  for  temperature  differences  of  100°  to  700°. 
Satisfactory  agreement  is  obtained  between  the  calculated  and 
observed  values.  To  make  these  calculations,  the  existing  data 
on  the  thermo-electric  force  have  been  collected;  new  data  for 
the  thermo-electric  force  of  lead,  zinc,  magnesium,  aluminium, 
molybdenum,  and  tungsten  against  silver  have  been  obtained, 
and  these  are  summarised  in  a  thermo-electric  diagram.  The 
entropy  of  the  metal  electrons  at  low  temperatures  has  been 
discussed  and  the  possibility  of  using  thermo-electric  data  as 
a  means  of  determining  Cv  for  metals  at  higher  temperatures 
pointed  out.  The  Cv  curves  for  cobalt,  iron,  calcium,  nickel, 
palladium,  aluminium,  platinum,  lead,  magnesium,  iridium,  gold, 
copper,  silver,  molybdenum,  and  tungsten  have  been  drawn  in 
agreement  with  existing  thermo-electric  data.  J.  F.  S. 

Thermochemistry  and  Electromotive  Force  in  Electric 
Elements.  Jarl  A.  Wasastjerna  ( Monograph ,  Helsingfors , 
1918). — A  systematic,  mathematical  study  of  representative  types 
of  electrolytic  cells,  the  E.M.F.  being  derived  from  the  reaction 
energy  and  the  affinity.  The  following  results  are  recorded  for 
the  various  cells,  for  the  reaction  energy,  U,  the  affinity,  A,  and 
the  electromotive  force,  E,  respectively,  the  subscript  figures 
representing  absolute  temperatures  :  (1)  Cu|saturated  solution 

CuI|I  crystals;  U0  16296;  A293  15908;  E293  0*69.  (2)  Cdjsatur- 

ated  solution  Cdl, — Hg2I2  paste|Hg;  U0  20856;  A ^  20485  ; 
E  045.  (3)  Cu  amalgam  10%|saturated  solution  CuS04,5H20, — 

Hg2S04  paste | Hg ;  U293  25745;  A293  16560;  E293  0-353.  (4) 
H2|0TA-HC1|012 ;  E298  T38.  (5)  Pb|saturated  solution  PbCl2|Cl2; 

E291  1*58.  (6)  H2 1 equivalent  weights  of  FeCl3  and  FeCl2  in 

0TA-HCl|Pt;  A  3480  and  5220;  E29 3  0*42  and  0*46.  (7) 

Daniell  element  with  saturated  solutions  of  CuS04,5H20  and 
ZnS04,7H20 ;  t/291  52045;  A291 49488  (subtract  220  cal.  for 

osmotic  work);  E291  1*69.  (8)  Daniell  element  with  water  as 

100H20  ;  U0  50350 ;  A290  50600  ;  E  1*098.  Cells  delivering  electrical 
energy,  but  without  thermal  changes,  are  considered,  but  no  data 
are  given.  Values  obtained  for  the  Clark  element  are  :  U0  67310 ; 
A2gg  66218  (subtract  295  cal.  for  osmotic  work);  E288  1*43. 

Chemical  Abstracts. 

Complex  Ion  Formation  in  Hydrochloric  Acid.  Ralph 
M.  Hixon  ( Medd .  K.  Vetenskapsakad.  Nobel-Inst.,  1922,  4,  No.  12, 
1 — 8). — If  complex  acids  of  the  type  H2CaCl4  exist  in  solutions  of 
metallic  chlorides  in  hydrochloric  acid  solution,  a  study  of  the 
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migration  of  the  metallic  ion  when  such  solutions  are  electrolysed 
should  reveal  their  presence.  Solutions  of  magnesium,  calcium, 
barium,  and  zinc  chlorides  at  different  concentrations  in  concen¬ 
trated  hydrochloric  acid  were  electrolysed  for  six  to  eight  hours 
at  12  volts,  and  samples  of  anolyte  and  catholyte  were  analysed. 
The  solutions  of  magnesium  and  calcium  chlorides  both  showed 
migration  of  the  metal  towards  the  anode  at  medium  concentra¬ 
tions,  but  towards  the  cathode  at  higher  and  lower  concentrations. 
The  migration  towards  the  anode  is  strong  evidence  for  the  existence 
of  complex  ions  of  the  type  (Cadged*-.  The  observed  migration 
will  depend  on  the  relative  concentrations  of  these  complex  ions 
and  of  the  simple  ions  Ca++,  as  well  as  on  their  migration  velocities. 
At  low  concentrations,  Ca++  will  predominate.  At  concentrations 
of  [Cad2]  approaching  saturation,  Ca++  may  again  predominate 
owing  either  to  the  decrease  in  the  [HC1]  concentration  or  to  the 
formation  of  a  more  complex  acid  (HClJ^CaCLJy  which  would  be 
less  dissociated  than  the  simpler  acid  formed  at  medium  concentra¬ 
tions.  E.  H.  It. 

The  Hydration  of  the  Lithium-ion.  J.  Baborovsky  and 
J.  Velisek  ( Chem .  Listy,  1922,  16,  250 — 256). — A  new  apparatus 
suitable  for  determining  the  transport  numbers  and  hydration  of 
ions,  consists  of  two  membranes  of  parchment  paper  separating 
the  central  portion  of  the  solution  from  the  anodic  and  cathodic 
portions  and  also  of  an  arrangement  whereby  the  anodic  and 
cathodic  vessels  can  be  disconnected  and  weighed  with  their  con¬ 
tents.  The  hydration  of  the  lithium-ion  was  calculated  from  the 
change  in  weights  and  in  concentrations  of  the  solutions  around 
the  electrodes.  The  determination  of  the  hydration  of  ions  by  this 
method  is  complicated  by  electro -osmosis.  This  the  authors  claim 
to  have  measured  by  replacing  the  two  parchment  paper  membranes 
by  a  single  membrane  and  estimating  the  differences  in  the  con¬ 
centration  and  specific  gravity  of  the  central  portion  after  each 
experiment.  The  lithium-ion  has  one  more  molecule  of  water  of 
hydration  than  the  chlorine-ion.  The  transport  number  of  lithium 
in  a  decinormal  solution  of  its  chloride  is  0*3128:h0-0048.  The 
authors  propose  that  the  hydration  of  ions  should  be  expressed  in 
terms  relative  to  that  of  the  hydrogen-ion  (the  most  mobile  of  all) 
which  would  be  put  equal  to  zero.  W.  T. 

Electrolysis  with  Drops  of  Mercury  as  the  Electrode. 

J.  Heyrovsky  (Chem.  Listy ,  1922,  16,  256 — 264). — To  study  the 
electrolysis  of  aqueous  solutions  of  the  alkali  and  alkaline -earth 
metals,  the  author  employed  drops  of  mercury  as  the  electrode ; 
the  apparatus  is  figured.  This  enabled  him  to  determine  the 
exact  course  of  the  electrolysis.  Electrolysis  is  produced  when  a 
certain  E.M.F.  is  applied  the  value  of  which  is  characteristic  of 
each  salt  and  depends  on  the  logarithm  of  the  concentration.  The 
rapid  increase  of  the  current  is  explained  by  a  diffusion  towards 
the  interior  of  the  drop  of  mercury  of  very  dilute  amalgams.  This 
diffusion  commences  because  the  metal  has  not  sufficient  mercury 
for  combination.  The  author  calculated  the  potential  at  which 
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the  kations  deposit  from  their  normal  solutions  on  a  mercury 
cathode:  lithium,  —2*023;  sodium,  —1*860;  potassium,  —1*883; 
rubidium,  —1*796;  caesium,  —1*837.  The  affinity  of  the  metals 
for  mercury  is  given  by  the  difference  between  the  characteristic 
potentials  of  polarised  drops  and  the  normal  electrolytic  potentials 
of  the  pure  alkali  metals.  They  were  found  to  be  lithium, 
1*281;  sodium,  1*138;  potassium  1*325;  rubidium,  T409 ;  caesium, 
(1*50).  W.  T. 

Simultaneous  Electrodeposition  of  Lead  and  Lead  Dioxide. 

M.  G.  Mellon  and  H.  F.  Reinhard  (Proc.  Indiana  Acad.  Sci ., 
1921,  181 — 188). — The  amounts  of  lead  and  lead  dioxide  deposited 
simultaneously  on  the  cathode  and  anode  respectively  when  a 
solution  of  lead  nitrate  is  electrolysed  under  varying  conditions 
are  variable  when  free  nitric  acid  is  present,  but  for  neutral  solutions 
a  fair  constancy  exists  in  the  ratios  for  the  amounts  of  each  of  the 
two  deposits  to  that  of  the  quantity  of  silver  deposited  in  a  coulo- 
meter  in  the  circuit.  The  ratios  of  the  anode  and  cathode  deposits 
respectively  to  the  lead  equivalent  of  the  silver  were  1  *0053  (altern¬ 
atively,  0*990)  and  0*9864.  The  cause  of  the  inaccuracy  has  not 
been  traced.  Chemical  Abstracts. 

Electrolytic  Migration  of  Sodium  through  Glass.  M. 

Pirani  and  E.  Lax  ( Z .  tech.  Physik ,  1922,  3,  232 — 235). — The 
film  of  water  which  persists  inside  an  exhausted  glass  tube  was 
removed  by  the  migration  of  sodium  ions  through  the  glass.  A 
tube  shaped  like  a  lamp  bulb  and  containing  a  small  tungsten  wire 
was  exhausted  and  immersed  in  molten  sodium  nitrate  at  450°. 
The  wire  was  heated  to  a  high  temperature  and  a  potential  of 
200  volts  was  applied  between  the  wire  and  the  molten  bath. 
Sodium  ions  migrated  through  the  glass  and  a  yellow  luminescence 
was  produced  in  the  tube.  The  water  film  was  displaced  by  this 
process  and  was  attacked  by  the  hot  tungsten  as  evidenced  by  the 
formation  of  a  film  of  blue  tungsten  trioxide  on  the  tube. 

Chemical  Abstracts. 

Method  of  Maintaining  Small  Objects  at  any  Temperature 
between  —180°  and  +20°.  P.  P.  Cioefi  and  L.  S.  Taylor 
(J.  Opt.  Soc.  Amer.,  1922,  6,  906 — 909). — The  object  is  placed 
within  a  double-walled  vacuum  tube  through  which  a  stream  of 
cold  air,  produced  by  the  evaporation  of  liquid  air  contained  in  a 
Dewar  vessel,  is  maintained.  The  rate  of  evaporation  is  controlled 
by  means  of  an  electric  heater  immersed  in  the  liquid  air,  and 
determines  the  temperature  to  which  the  object  is  subjected.  If 
desired,  the  object  may  be  placed  beyond  the  splayed-out  end  of 
the  vacuum  tube  and  an  unbroken  stream  of  cold  air  caused  to 
flow  across  it  by  suction  across  the  gap  between  the  end  of  this 
tube  and  the  wide  mouth  of  a  second  tube  connected  to  a  vacuum 
pump.  The  latter  tube  should  have  a  diameter  about  double  that 
of  the  former  and  its  length  should  be  about  twice  that  of  the  gap. 
The  Dewar  flask  is  preferably  unsilvered,  and  is  charged  with 
liquid  air  through  a  funnel  extending  almost  to  the  bottom  and 
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provided  with  a  plug  of  glass  wool  for  filtering  out  ice  and  solid 
carbon  dioxide.  Temperature  regulation  may  be  maintained 
constant  to  within  about  4°  for  many  hours.  J.  S.  G.  T. 

Heat  of  Evaporation.  W.  Herz  (Z.  anorg .  Client.,  1022, 
124,  56 — 58). — Employing  the  values  obtained  by  Young,  the 
author  finds  that  the  quotients  of  heats  of  evaporation  at  equal 
fractions  of  the  critical  temperatures  (on  absolute  scale)  are  fairly 
constant  for  the  twenty-six  organic  compounds  investigated.  The 
quotient  of  latent  heat  of  evaporation  and  absolute  temperature  is 
given  for  pentane  at  different  temperatures,  and  remains  fairly  con¬ 
stant,  0*11 — 0*15,  except  in  the  neighbourhood  of  the  critical 
temperature.  The  same  was  found  to  hold  in  the  case  of  twenty  - 
eight  other  organic  compounds.  Acetic  acid  is  exceptional,  this 
being  probably  due  to  association.  W.  T. 

The  Form  of  the  Vapour  Pressure  Curve  at  High  Tem¬ 
perature.  I.  The  Curve  for  Lead.  Christopher  Kelk 
Ingold  (T„  1922,  121,  2419—2432). 

High  Temperature  Investigations.  XV.  The  Vapour 
Pressure  of  the  Alkali  Fluorides.  Otto  Ruff,  Gerhard 
Schmidt,  and  Susanne  Mugdan  (Z.  anorg .  Chem.,  1922,  123,  83 — 
88). — The  apparatus  used  was  like  that  described  by  Ruff  and 
Mugdan  (A.,  1921,  ii,  485)  except  that  iridium  crucibles  were 
employed.  The  results  are  given  for  the  fluorides  of  sodium, 
lithium,  potassium,  rubidium,  and  caesium.  The  latent  heat  of 
evaporation  calculated  by  means  of  Liempt’s  equation  (A.,  1920, 
ii,  588)  was  found  to  be,  LiF,  52*2  Cal.;  NaF,  51T  Cal.;  KF, 
44-7  Cal. ;  RbF,  40*4  Cal. ;  CsF,  33*6  Cal.  The  critical  tem¬ 
peratures  calculated  by  the  relationship  Tc~l-5oT7Q0  are  LiF, 
3010°;  NaF,  3070°;  KF,  2750°;  RbF,  2600°;  CsF,  2370°. 

W.  T. 

Heats  of  Combustion  and  Energy  of  Dissociation.  Walter 
Huckel  ( Ber .,  1922,  55,  [R],  2839 — 2843). — A  detailed  criticism 
of  the  publications  of  von  Weinberg  on  this  subject  (A.,  1920, 
ii,  668,  669). 

In  the  final  tables  given  by  von  Weinberg,  only  the  previ¬ 
ously  known  data  for  HC1,  HRr,  and  HI  are  independent  of 
hypothesis.  The  values  for  the  C — C,  C — H,  C^C,  CEEC,  C — Cl, 
C — Br,  and  C — I  linkings  depend  on  the  equality  of  Qcc  and  Qcn 
which  has  not  been  established.  All  the  other  data  depend  also  on 
other  unproved  assumptions.  The  value  of  Weinberg’s  work  lies 
in  the  fact  that  he  has  established  for  the  first  time  a  series  of  in¬ 
teresting  relationships  between  the  energy  content  of  different  organic 
compounds  as  illustrated  by  the  scheme  :  (1)  Q{Co)— (?c=o+(?c-c> 
f?(CO)—Qc— o— c+Qc— c?  Qg^o  —  Qe— o—  c  (2)  6Cnk  Onun— 6Qch  3Qcc 
(3)  Qcv  QgK~QgC\  $HC1‘  H*  W. 

The  Energy  of  the  Atomic  Linkings  in  Diamond  and  in 
Aliphatic  Hydrocarbons.  K.  Fajans  (Ber.,  1922,  55,  [2?], 
2826 — 2838;  cf.  A.,  1920,  ii,  354). — A  reply  to  various  criticisms 
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in  many  of  which  allowance  has  not  been  made  for  the  admitted 
uncertainty  of  the  author’s  data  (cf.  Hiickel,  A.,  1920,  i,  603; 
Polanyi,  A.,  1921,  ii,  179;  Swientoslawski,  A.,  1921,  ii,  535;  von 
Weinberg,  A.,  1920,  ii,  668,  669;  Thiel,  A.,  1920,  ii,  667). 

1.  Heat  of  sublimation  of  carbon  and  the  absolute  values  of  the 
linking  energies.— In  the  previous  paper,  the  heat  of  sublimation 
of  carbon  was  assumed  for  purposes  of  numerical  illustration  to 
be  287  Cal.  Subsequently  it  has  been  shown  by  Kohn  (A.,  1921, 
ii,  302)  that  the  heat  of  sublimation  of  carbon  is  163*5  Cal.  as  a 
general  mean  of  all  measurements  and  that  of  diamond  168  Cal. 
The  values  for  the  most  important  linking  energies  have  therefore 
been  recalculated  on  a  basis  of  150  Cal.  as  the  most  probable  value, 
on  the  supposition  that  carbon  vapour  is  monatomic  at  4200°, 
and  that  an  equilibrium  is  established  in  Lummer’s  experiments. 

2.  The  energy  of  the  double  and  triple  linking. — It  is  shown  by  a 
somewhat  modified  method  that  the  heat  of  formation  of  a  double 
or  treble  bond  is  greater  than  that  of  a  single  bond.  Arguments 
are  advanced  in  disproof  of  the  criticism  by  Thiel  (loc.  cit.)  that 
this  conception  is  contrary  to  the  known  instability  of  substances 
with  unsaturated  linkings. 

3.  Chemical  forces  in  crystals. — It  has  been  asserted  by  Thiel 
(loc.  cit.)  that  the  chemical  forces  which  are  operative  in  the  form¬ 
ation  of  a  crystal  are  essentially  those  of  subsidiary  valency.  This 
does  not  appear  to  be  universally  true,  since  the  forces  which  hold 
the  sodium  chloride  lattice  together  are  identical  with  those  which 
are  operative  in  the  vaporised  salt  molecule.  The  lattice  is  there¬ 
fore  held  together  by  main  valencies  and  the  heat  of  sublimation 
is  of  the  same  order  as  that  of  the  dissociation  of  the  molecules 
into  the  free  ions.  On  the  other  hand,  the  lattices  of  many  organic 
compounds,  for  example  solid  hexane,  are  without  doubt  held 
together  entirely  by  subsidiary  valencies;  this  is  shown  by  the 
fact  that  the  molecular  heat  of  sublimation  of  solid  hexane  is  only 
8  Cal.,  whereas  the  energy  necessary  for  the  disruption  of  the 
vaporised  molecule  into  atoms  is  calculated  to  be  1511  Cal.  The 
conception  that  the  valency  forces  which  unite  the  carbon  atoms 
in  the  diamond  lattice  are  identical  with  those  uniting  the  carbon 
atoms  of  aliphatic  compounds  is  not  new;  the  advance  made  by 
Fajans  consists  in  the  exact  quantitative  demonstration  of  the 
correctness  of  the  hypothesis  by  thermochemical  methods. 

4.  The  remainder  of  the  communication  is  devoted  to  a  question 

of  priority  (cf.  von  Weinberg,  loc.  cit.).  H.  W. 

The  Thermochemistry  of  Carbon  Compounds.  A.  Thiel 
(Ber.,  1922,  55,  [I?],  2844 — 2845). — A  reply  to  Fajans  (preceding 
abstract).  H.  W. 

Thermochemistry  of  Solutions.  M.  Levalt-Ezersky  ( J . 
Buss.  Phys.  Chem.  Soc .,  1920,  52,  108 — 113).— Simple  reasoning 
from  fundamental  principles  leads  to  a  number  of  equations  which 
may  be  combined  in  the  form  :  g’HX~qm~Bq\~BQl~Qm~y>i-- 
(f)m=BBi—Bm)  where  qlm  represents  the  heat  of  dilution  of  a 
solution  containing  100m/(100— m)  grams  of  solute  per  100  grams 
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of  water  to  the  concentration  l %,  and  qkm  and  qk  have  analogous 
significations;  Qi  and  Qm  are  the  heats  of  solution  of  100Z/(100— -Z) 
and  100m/(100— m)  grams,  respectively,  of  the  solute  in  100  grams 
of  water;  <j>m=~Qm  and  <fo=m(100— l)Qi/l(l00—m),  that  is,  <fr— </>m, 
corresponds  with  the  difference  between  the  heats  of  solution  of 
one  and  the  same  quantity  of  the  solute  in  such  different  amounts 
of  water  that  solutions  of  l°/0  and  m%  concentration,  respectively, 
are  obtained ;  and  Bm  represent,  respectively,  the  heats  of 
reaction  of  100^/(100 — l)  and  100m/(100 — m)  grams  of  the  solute, 
liquefied  at  the  temperature  of  the  experiment,  with  100  grams  of 
water. 

The  above  equation  furnishes  a  convenient  means  of  passing 
from  the  heats  of  solution  of  different  amounts  of  a  substance  in 
one  and  the  same  amount  of  solvent  to  the  heats  of  solution  of 
one  and  the  same  quantity  of  solute  in  different  quantities  of 
solvent  and  from  these  to  the  heats  of  dilution.  T.  H.  P. 

Effect  of  Variation  in  Weight  of  the  Riders  and  Plummets 
of  the  Westphal  Balance  on  the  Accuracy  of  Specific 
Gravity  Determinations.  Edward  A.  Tschudy  (J.  Amer. 
Ghem.  Soc.,  1922,  44,  2130 — 2135). — Accurate  specific  gravity 
determinations  with  the  Westphal  balance  are  possible  only  when 
the  weight  of  water  displaced  by  the  plummet  at  15°  and  the  weights 
of  the  riders  possess  an  exact  multiple  relationship  amongst  them¬ 
selves.  Variations  in  weight  of  the  riders  which  disturb  this 
relationship  produce  errors,  often  of  considerable  magnitude,  in 
specific  gravity  determinations.  Inaccurate  plummet  thermo¬ 
meters  are  also  a  source  of  error.  The  magnitude  of  ordinary 
variation  in  weight  of  riders  and  plummets  has  been  ascertained, 
and  equations  have  been  derived  for  calculating  the  correction 
which  must  be  applied  to  any  indicated  balance  reading  to  obtain 
the  true  specific  gravity  of  liquids  lighter  or  heavier  than  water. 
Application  of  the  corrections  for  any  specific  system  of  riders 
to  indicated  balance  readings  is  facilitated  by  the  construction  and 
use  of  correction  graphs.  ’  J.  F.  S. 

The  Degree  of  Molecular  Polymerisation  of  Substances 
under  Critical  Conditions.  J.  A.  Muller  (Compt.  rend., 
1922,  175,  760 — 761). — A  table  of  the  calculated  values  of  the 
degree  of  polymerisation  of  a  number  of  elements  and  compounds 
under  critical  conditions  is  given.  All  the  substances  included, 
with  the  exception  of  helium,  undergo  polymerisation  to  a  certain 
extent ;  those  which,  under  normal  conditions  of  pressure  and 
temperature,  approximate  in  their  behaviour  to  perfect  gases  are 
least  affected,  the  values  of  the  mean  degree  of  polymerisation 
ranging  from  T227  in  the  case  of  hydrogen  to  1*285  in  that  of 
nitrogen.  Liquid  hydrocarbons  and  monohalogen  derivatives  of 
benzene  give  values  from  1*39  to  1*45,  whilst  those  for  esters  of 
saturated  monobasic  fatty  acids  vary  from  1*45  to  1*48.  Nitriles, 
water,  and  acetic  acid  yield  results  in  the  neighbourhood  of  2. 

H.  J.  E. 
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Corresponding  States.  W.  Herz^(Z.  anorg.  Chem .,  1922, 
123,  132 — 136). — A  theoretical  paper  in  which  the  author  in¬ 
vestigates  whether  there  is  a  constant  relationship  between  the 
viscosity  of  liquids  at  the  same  fraction  of  the  critical  temperature. 
The  viscosity  at  one-half  the  absolute  critical  temperature  is 
divided  by  the  viscosity  at  seven-twelfths  the  absolute  critical  tem¬ 
perature.  In  the  case  of  29  non- associating  liquids,  the  ratio  is 
1*51 — 1*91.  In  the  case  of  liquids  which  associate,  the  viscosity 
decreases  more  rapidly  with  increasing  temperature  and  the  ratio 
in  the  case  of  six  liquids  varies  from  1*95  to  4*33.  The  author 
in  the  same  way  finds  the  ratio  of  the  refractive  indices  at  corre¬ 
sponding  temperatures.  The  refractive  index  is  calculated  by 
equation  n='\/M-{-2dRLlM — dR £.  In  the  case  of  29  liquids 
the  approximate  constancy  of  the  ratio  showed  the  validity  of  the 
law  of  corresponding  states.  W.  T. 

The  Viscosity  of  Amphoteric  Electrolytes  in  Solution. 

Gunnar  Hedestrand  (Z.  anorg.  Chem.,  1922,  124,  153 — 184). — 
Solutions  of  amino-acids  are  found  to  have  a  minimum  viscosity  at 
the  isoelectric  point.  In  the  case  of  glycine  and  alanine,  the  viscosities 
of  the  anions  is  greater  than  that  of  the  kations.  Mixtures  of 
glycine  and  alanine  solutions  have  a  viscosity  which  is  the  arith¬ 
metical  mean  of  the  corresponding  unmixed  solutions.  The 
addition  of  neutral  salts  increases  the  viscosity  of  glycine  and 
alanine  solutions ;  it  also  displaces  the  minimum.  The  minimum 
viscosity  of  a  gelatin  solution  is  at  the  isoelectric  point;  the 
addition  of  salts  increases  the  minimum  value  and  at  the  same 
time  shifts  it  to  a  lower  hydrogen-ion  concentration.  On  both 
sides  of  the  minimum,  the  viscosity  is  decreased  considerably  by 
the  salts.  The  author  treated  powdered  gelatin  with  hydrochloric 
acid,  and  found  that,  on  washing,  a  large  amount  of  the  gelatin 
went  into  solution ;  the  same  result  was  obtained  by  treating 
the  powder  with  a  mixture  of  hydrochloric  acid  and  a  salt. 

W.  T. 

Effect  of  Surface  Tension.  P.  B.  Ganguly  and  B.  C.  Banerji 
(Z.  anorg.  Chem.,  1922,  124,  140 — 142). — A  stick  of  sodium  hydr¬ 
oxide  was  held  vertically  in  distilled  water  so  that  only  one-half 
was  immersed.  In  the  absence  of  stirring,  the  part  of  the  stick 
in  contact  with  the  surface  dissolved  the  more  rapidly.  The  same 
was  observed  in  the  case  of  sticks  of  potassium  hydroxide,  sodium 
nitrite,  copper  sulphate,  and  zinc  chloride,  and  also  of  a  zinc  rod 
in  dilute  sulphuric  acid.  In  the  case  of  an  iron  rod  in  hydro¬ 
chloric  acid  the  reverse  was  observed  and  the  part  further  from 
the  surface  dissolved  the  more  rapidly.  These  effects  are  reduced 
by  lowering  the  surface  tension  by  a  covering  of  oil,  and  are  there¬ 
fore  assumed  to  be  due  to  surface  tension  effects.  W.  T. 

Negative  Adsorption.  II.  Calculation  of  the  Amount  of 
Adsorbed  Solvent.  M.  A.  Rakusin  and  Tatjana  G5nke 
( Biochem .  Z.,  1922,  132,  82 — 83). — The  amount  of  adsorbed  solvent 
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can  be  calculated  by  Gurvitsch’s  equation  for  positive  adsorption 
(A.,  1914,  ii,  435).  H.  K. 

The  Sorption  of  Saturated  Vapours  by  Charcoal.  John 
Driver  and  James  Brierley  Firth  (T.,  1922,  121,  2409 — 2414). 

Salt  Adsorption  on  Metal  Surfaces.  H.  von  Euler  and 
G.  Zimmerlund  (Arkiv  Kem.  Min.  GeoL,  1922,  8,  No.  14,  1 — 23). — 
Measurements  have  been  made  of  the  silver  nitrate  and  potassium 
chloride  adsorbed  from  aqueous  solution  by  finely  divided  gold 
particles  and  by  gold  leaf.  It  has  been  found  that  the  amount 
adsorbed  increases  with  the  amount  of  salt  in  solution,  at  first 
linearly  and  then  tending  to  a  maximum.  At  the  maximum  there 
is  more  adsorbed  than  would  correspond  with  a  unimolecular  layer 
on  the  gold.  Experiments  are  also  described  with  mercury  drop¬ 
ping  through  a  calomel  solution  in  which  the  amount  of  mercury 
in  solution  was  determined  by  finding  its  effect  as  an  enzyme 
poison.  W.  O.  K. 

Mordanting  of  Wool  with  Potash  Alum.  W.  W.  Paddon 
(J.  Physical  Chem .,  1922,  26,  790 — 793). — Experiments  are  de¬ 
scribed  from  which  it  is  concluded  that,  contrary  to  the  opinion 
of  Knecht,  the  mordanting  of  wool  with  potash  alum  does  not  lead 
to  the  formation  of  definite  chemical  compounds  on  the  fibre,  but 
is  strictly  an  absorption  phenomenon  in  which  both  alumina  and 
sulphuric  acid  are  involved.  J.  S.  G.  T. 

Mordants.  III.  Chrome.  Wilder  D.  Bancroft  (J. 
Physical  Chem .,  1922,  26,  736 — 772). — The  author  reviews  critically 
a  part  of  the  literature,  more  especially  the  work  of  Liechti  and 
Hummel  (J.  Soc.  Chem.  Ind .,  1893,  12,  244)  concerned  with  the 
use  of  chromic  oxide  as  a  mordant  in  dyeing  wool,  cotton,  and  silk. 
The  following  are  among  the  conclusions  drawn  :  from  dichromate 
solutions  wool  first  adsorbs  chromic  acid  and  this  is  reduced  to 
chromic  oxide,  which  is  the  true  mordant ;  within  limits,  increasing 
the  acid  concentration  increases  the  chromic  acid  taken  up  ; 
chromic  acid  oxidises  organic  compounds  more  readily  in  presence 
than  in  absence  of  wTool ;  when  wool  is  mordanted  with  chrome 
alum,  a  basic  sulphate  changing  later  to  chromic  oxide  is  first 
formed ;  silk  adsorbs  chromic  oxide  less  strongly  than  wool  does ; 
cotton  takes  up  scarcely  any  chromic  oxide  from  chrome  alum, 
but  adsorbs  it  from  an  alkali  solution ;  there  is  no  evidence  of  the 
formation  of  any  definite  compound  when  wool  is  mordanted  with 
chromic  oxide.  J.  S.  G.  T. 

Tungsten  Furnace  for  Experiments  on  Dissociation  and 
Ionisation.  K.  T.  Compton  (J.  Opt.  Soc.  Amer.,  1922,  6,  910 — 
912). — Tungsten  sheet  is  bent  into  the  form  of  a  cylindrical  tube 
and  clamped  by  end  pieces  each  consisting  of  a  steel  ring  fitting 
in  a  split  rectangular  steel  block.  The  blocks  are  mounted  on 
water-cooled  brass  tubes  serving  as  leads  for  the  heating  current. 
Short  glass  tubes  surround  the  leads  for  purposes  of  insulation. 
Loops  of  fine  tungsten  wire,  drawn  tightly  round  the  cylindrical 
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tube,  prevent  bulging  of  the  furnace.  The  central  electrode 
consists  of  a  straight  length  of  “20  mil.”  tungsten  wire  welded  to 
heavier  molybdenum  leads.  A  furnace  60  mm.  overall  length  and 
about  5  mm.  diameter  was  raised  to  a  white  heat  by  100  amperes 
at  6  volts,  and  reached  its  melting  point  when  a  current  of  about 
200  amperes  was  employed.  J.  S.  G.  T. 

The  Thermal  Decomposition  of  Chlorine.  Fr.  A.  Henglein 
(Z.  anorg.  Chem .,  1922,  123,  137 — 165). — A  description  of  the 
apparatus  suitable  for  a  reactive  gas  at  low  pressure  and  high 
temperature  is  given  in  detail  (cf.  this  vol.,  ii,  441).  The 
apparatus  was  tested  by  measuring  the  dissociation  of  bromine. 
The  dissociation  of  chlorine  was  investigated  at  a  pressure  of 
1  X  10-5  atmospheres  and  between  the  temperatures  of  700°  and 
900°.  The  following  relationship  was  found  to  hold  log  A(atmos.)= 
—  (5400/4-571 T)  -f-  1*75  log  T-4-09 X  10“4T+4-726x  10‘87T2+0-93 
(cf.  Bodenstein,  A.,  1916,  ii,  554).  The  chemical  constant  of 
monatomic  chlorine  was  calculated  in  three  different  ways  :  (1)  by 
Stern’s  method  (A.,  1914,  ii,  543),  (2)  by  the  reaction  Ag+|Cl2— 
AgCl,  the  heat  effect  and  electromotive  force  of  which  are  accurately 
known,  (3)  by  the  reaction  Hg+JCl2=HgCL  The  values  found 
were  respectively  0-68,  0*93,  and  1-50.  A  linear  relationship  was 
found  to  exist  between  the  heats  of  dissociation  of  chlorine, 
bromine,  and  iodine  and  their  atomic  radii  and  other  spatial  and 
thermal  constants.  The  electroaffinity  of  chlorine  wras  calculated 
to  be  73  cal.  W.  T. 

Theory  of  Solvates.  Ja.  K.  Syrkin  (Bull.  Inst.  Polyt. 
Ivanovo-Voznesensk.,  1922,  6,  267 — 280). — Solvates  in  general  and 
hydrates  in  particular  vary  in  composition  and  are  stable  only 
within  narrow  limiting  conditions,  so  that  they  must  be  regarded 
as  transitory  systems  of  physico-chemical  character.  The  structure 
of  a  hydrate  may  be  represented  as  a  molecule  of  solute  surrounded 
by  an  envelope  of  water  molecules.  Such  of  the  latter  as  are  near 
to  the  nucleus  are  held  by  a  force  approximating  to  chemical  force, 
whereas  the  more  remote,  semi-combined  water  molecules  exist 
under  the  configurational  influences  of  chemical  and  kinetic  forces, 
the  system  being  in  a  condition  of  stationary  thermal  equilibrium. 
Hence  it  is  possible  for  hydrates  of  different  composition  to  exist 
in  one  and  the  same  solution.  This  equilibrium  of  hydrates 
possesses  a  macroscopic  character.  The  gradual  variation  of  the 
thermal  effect  with  the  temperature  confirms  these  views  and 
distinguishes  the  decomposition  of  a  hydrate  from  the  stoic heio- 
metric  decomposition  of  an  ordinary  system.  The  existence  of 
hydration  is  shown  also  by  the  change  in  the  internal  pressure, 
and  the  work  of  the  internal  forces  may  be  expressed  as  the 
mechanical  equivalent  of  chemical  affinity  (cf.  Tammann,  “  Uber 
die  Beziehungen  zwischen  den  inneren  Kraften  und  Eigenschaften 
der  Losungen,”  1907,  34).  T.  H.  P. 

Solubility  of  Carbon  Dioxide  and  Nitrous  Oxide  in  certain 
Solvents.  William  Kunerth  (Physical  Rev.,  1922,  19,  512 — 
524).— In  view  of  its  bearing  on  the  Lewis-Langmuir  theory,  a 
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comparison  was  made  between  the  solubilities  of  carbon  dioxide 
and  of  nitrous  oxide  between  18°  and  36°  in  water,  acetone,  acetic 
acid,  methyl  alcohol,  pyridine,  ethyl  alcohol,  benzaldehyde,  aniline, 
amyl  acetate,  ethylene  bromide,  ?'soamyl  alcohol,  and  chloroform. 
In  this  series,  the  ratio  of  the  solubility  of  carbon  dioxide  to  that 
of  nitrous  oxide  decreases  regularly  from  1-34  to  0*66.  The  ratio 
is  nearly  constant  for  each  solvent,  and  the  temperature  coefficient, 
dsjsdT,  which  is  always  negative,  is  in  most  cases  nearly  the  same 
for  the  two  gases.  It  is  found  that  Raoult’s  law  does  not  hold 
for  the  solubility  of  gases  in  liquids,  and  that  there  is  little,  if  any, 
relation  between  solubility  and  the  difference  between  internal 
or  cohesion  pressures  of  solvent  and  solute.  Since,  however,  the 
ratio  of  the  solubilities  of  carbon  dioxide  and  nitrous  oxide  (the 
former  of  which  is  the  more  active  chemically,  and  therefore  has 
the  stronger  polarity)  varies  regularly  with  the  dielectric  constant 
of  the  solvent,  and  since  this  constant  may  be  taken  as  an  index 
of  the  polarity  of  the  solvent,  it  is  suggested  that  polarity  may  be 
an  important  factor  in  determining  the  relative  solubility  of  gases 
in  liquids.  The  following  figures,  for  carbon  dioxide  and  nitrous 
oxide,  respectively,  at  20°,  are  abstracted  from  a  table  giving  the 
solubilities  expressed  in  c.c.  of  the  gas  under  existing  barometric 
pressure  per  c.c.  of  solvent:  water,  0-900,  0-675;  acetone,  6-98, 
6-03;  acetic  acid,  5-23,  4-85;  pyridine,  3-85,  3-58;  methyl  alcohol, 
3-57,  3-32;  ethyl  alcohol,  2*87,  2-99;  benzaldehyde,  2-98,  3-15; 
aniline,  1-38,  1-48;  amyl  acetate,  4-65,  5*14;  ethylene  bromide, 
2-27,  2-81;  fc’soamyl  alcohol,  1-91,  2-47;  chloroform,  3-71,  5*60. 

A.  A.  E. 

Partition  of  a  Substance  between  two  Solvents  and  the 
Solution  Field  of  Force.  N.  A.  Schilov  and  L.  K.  Lepin 
[with  M.  P.  Jantschak]  ( Nachr .  Phys.-Chem.  Lomonossow-Ges ., 
1920,  1,  1 — 103;  from  Chem .  Zentr .,  1922,  iii,  541 — 542). — The 
partition  of  a  dissolved  substance  between  two  liquid  phases 
changes  with  varying  concentrations  and  only  remains  constant 
in  particular  cases  owing  to  the  operation  of  compensating  factors. 
The  partition  does  not  in  general  depend  on  the  solubilities  in  the 
individual  solvents ;  this  relationship,  in  fact,  only  holds  at  the 
triple  point  of  the  three  phases.  The  isotherms  for  the  changes 
in  concentration  are  different  for  each  phase  and  are  not  linear. 
The  relation  Jc=c12/c2  is  only  a  particular  case  of  the  relation  k~ 
c{1  jc2-=q  .c^jc^1,  where  n  is  an  integer  or  fraction  and  given  by 
n~ log  Px/log  p2,  and  p2  being  factors  expressing  the  changes 
in  the  solution  field  of  force  (losungskraftfeld)  depending  on  con¬ 
centration.  The  partition  coefficient  thus  obtained  is  constant 
for  many  systems,  excepting  those  where  the  two  solvents  have  a 
considerable  reciprocal  solubility,  and  where  chemical  factors  may 
play  a  part.  G.  W.  R. 

Solubility  of  Liquids  in  Liquids.  The  Partition  of  the 
Lower  Acids,  particularly  Formic,  between  Water  and 
various  Organic  Solvents.  Neil  E.  Gordon  and  E.  Emmet 
Reid  (J.  Physical  Chem.,  1922,  26,  773— 789).— The  partition 
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ratios  at  25°  of  formic  acid  between  water  and  the  following 
respective  solvents  :  cotton-seed  oil,  petroleum,  benzene,  toluene, 
xylene,  carbon  tetrachloride,  carbon  disulphide,  and  bromoform 
have  been  determined.  In  like  manner,  the  respective  partition 
ratios  at  25°  of  acetic  acid  between  water  and  either  cotton-seed 
oil  or  petroleum,  of  propionic  and  butyric  acids  between  water 
and  cotton-seed  oil  have  been  determined.  The  results  have  been 
employed  to  determine  the  so-called  solubilities  of  the  acids  in  the 
solvents  and  vice  versa.  J.  8.  G.  T. 

The  Behaviour  of  Two  Metals  towards  One  Another  when 
Dissolved  in  Mercury.  G.  Tammann  and  W.  Jander  (Z.  anorg. 
Chem .,  1922,  124,  105 — 122). — The  authors  investigated  the 
affinity  of  one  metal  for  another  when  dissolved  in  mercury  : 

(1)  by  measuring  the  freezing-point  depression  of  the  compound 
crystals  and  comparing  this  with  that  of  the  components, 

(2)  by  measuring  the  influence  of  the  one  metal  on  the  E.M.F. 

concentration-curve  of  the  other  dissolved  in  a  third  more  noble 
liquid  metal.  Thus  the  addition  of  small  amounts  of  a  more  noble 
to  a  less  noble  metal  has  but  a  very  small  effect  on  the  E.M.F.  if 
the  compound  of  the  two  metals  is  very  highly  dissociated,  whereas, 
if  a  stable  compound  is  formed,  then  a  sudden  change  in  the  E.M.F. 
is  caused  when  the  concentrations  of  the  metals  correspond  with 
the  composition  of  this  compound.  The  following  intermetallic 
compounds  were  found  to  be  very  stable :  AuZn,  Mg2Sn,  CeSn2, 
and  Ce4Bi3,  having  very  high  affinity  constants.  AuZn  X= 
3*4 x  107.  Mg2Sn  X=1  X 1010.  CeSn2  X-lxlO40.  Ce4Bi3  X= 
3xl0120.  Cf.  water  X=4*6xl078.  Others  were  very  highly 
dissociated  in  solution  in  mercury;  for  example,  compounds  of 
gold  with  cadmium  and  lead,  of  silver  with  zinc  and  cadmium,  of 
copper  with  zinc  and  cadmium.  W.  T. 

Systems  in  which  Metals  Crystallise.  John  L.  Haughton 
and  G.  Winifred  Ford  (Trans.  Faraday  Soc .,  1922,  18,  112 — 
118). — Of  the  twenty-nine  elements  the  crystalline  structures  of 
which  have  been  determined  by  X-ray  analysis,  five  only  are 
exceptions  to  the  rule  that  all  elements  of  the  same  periodic  series 
crystallise  in  the  same  system.  In  nearly  every  case,  alloys  which 
form  a  homogeneous  series  of  solid  solutions  right  across  the 
equilibrium  diagram,  crystallise  in  the  same  system.  There 
appears  to  be  no  relationship  between  the  changes  which  occur  in 
the  physical  properties  of  metals  at  the  melting  point  and  the 
crystalline  habit  of  the  metals.  A  possible  exception  occurs  in 
the  case  of  the  electrical  resistivity  of  the  metals  in  the  odd  series 
of  group  5.  J.  S.  G.  T. 

Solutions,  Suspensions,  Colloids.  N.  P.  Peskov  (Bull. 
Inst.  Polyt.  Ivanovo-Voznesensk .,  1922,  6,  73 — 99). — The  theoretical 
considerations  developed  by  the  author  lead  to  the  following  con¬ 
clusions.  The  modern  doctrine  of  colloids  deals  with  a  conception 
of  heterogeneity  which  is  totally  different  from  that  assumed  by 
the  doctrine  of  phases,  but  is  identical  with  the  molecular-kinetic 
view  of  the  universe ;  the  latter  is  termed  the  generalised  conception 
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of  heterogeneity.  The  notion  of  dispersion  current  in  the  chemistry 
of  colloids  must  be  regarded  as  composed  of  two  different  con¬ 
ceptions,  distinguished  as  qualitative  and  quantitative  dispersion. 
The  former  of  these  is  synonymous  with  the  generalised  conception 
of  heterogeneity  referred  to  above,  and  has  no  special  bearing  on 
systems  represented  by  suspensions,  colloids,  and  solutions.  The 
latter,  possessing  a  dimensional  character,  differs  from  the  idea 
of  a  phase  only  in  that  the  latter  is  characterised  by  the  spacial 
magnitudes  of  its  separate  elements.  Thus  all  systems  to  which 
the  term  quantitative  is  applied  must  be  considered  to  be  polyphasic. 

Physical  theories  of  colloids  in  general  postulate  that :  (1)  sus¬ 
pensions,  colloids,  and  true  solutions  are  systems,  the  qualitative 
differences  between  which  may  be  regarded  as  functions  of  their 
degrees  of  dispersion,  (2)  colloids  represent  typical  polyphase 
systems,  and  (3)  all  the  characteristic  properties  of  colloids  are 
merely  the  results  of  the  magnitudes  of  the  molecules.  The  logical 
objection  to  such  theories  is  that  they  accept  as  results  of  the 
doctrine  of  dispersion  the  hypothetical  assumptions  on  which 
this  doctrine  is  based. 

The  author  considers  that  only  careful  investigation,  from  all 
points  of  view,  of  the  process  of  coagulation  and  of  the  adsorption 
phenomena  accompanying  them  will  decide  the  question  of  the 
heterogeneity  of  colloids  in  their  normal  condition.  T.  H.  P. 

Electrical  Colloid  Synthesis.  Sven  Bodforss  and  Per 
Frolich  (Roll.  Chem.  Beihefte,  1922,  16,  301 — 340). — Svedberg’s 
method  of  synthesis  of  colloids  has  been  investigated  for  the  case 
where  the  induction  coil  current  is  replaced  by  a  high  tension 
symmetrical  alternating  current  and  the  dependence  of  the  amount 
of  dispersion  on  the  dimensions  of  the  oscillation  circuit  determined. 
The  dispersion  of  copper,  tin,  lead,  zinc,  antimony,  aluminium, 
silver,  magnesium,  bismuth,  and  thallium  by  Svedberg’s  method 
and  the  present  method  has  been  compared,  and  it  is  shown  that 
for  the  more  easily  dispersed  metals  the  present  method  is  inferior 
to  the  original  Svedberg  method,  the  yield  being  about  one -half 
to  two-thirds  that  obtained  by  the  older  method.  In  the  case 
of  the  harder  metals,  the  dispersion  is  about  the  same  by  both 
methods.  Alloys  belonging  to  the  systems  lead-tin  and  antimony- 
zinc  have  been  dispersed  by  the  present  method  and  the  sols  pro¬ 
duced  examined.  J-  F.  S. 

Winkelblech’s  Phenomenon  or  Pseudo-extraction  and  its 
Importance  in  Colloidal  Chemistry.  New  Methods  of 
Extracting  Solids.  K.  Charitschkov  (J.  Russ.  Phys.  Chem. 
Soc.,  1920,  52,  96 — 107). — Winkelblech  (A.,  1907,  ii,  17)  found 
that  when  certain  pseudo-solutions  are  treated  with  various  non- 
aqueous  solvents  insoluble  in  water,  the  solid  disperse  phase  passes 
partly  or  completely  into  the  liquid,  non-aqueous  phase,  through¬ 
out  which  it  becomes  distributed  in  the  form  of  a  gel.  This  pheno¬ 
menon  is  usually  regarded  as  a  special  case  of  adsorption,  but  the 
results  obtained  on  examining  different  combinations  of  disperse 
phases  and  non-aqueous  solvents  are  completely  incompatible 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  827 


with  this  view.  The  effect  seems  to  be  due  rather  to  mechanical 
seizure  of  the  molecules  of  the  solid  phase  by  disintegrated  liquid 
drops  of  lower  specific  gravity  or  to  attraction  of  these  molecules 
to  the  bottom  by  molecules  of  a  heavier  liquid. 

From  a  pseudo -solution  of  gelatin  part  of  the  sol  may  be  drawn 
to  either  the  surface  or  the  bottom  of  the  liquid  by  treatment  with 
light  petroleum,  chloroform,  carbon  disulphide,  etc.,  and  owing  to 
the  resemblance  of  the  phenomenon  to  extraction  the  author  terms 
it  “  pseudo-extraction.” 

For  the  velocity  of  transport  of  the  molecules,  Lewis’s  formula, 
V~2r2S(S — S^/dr),  should  be  valid,  S  and  being  the  specific 
gravities  of  the  solid  and  liquid  phases,  r  the  radius  of  the  molecules, 
and  r]  the  coefficient  of  viscosity,  but  greater  exactitude  would 
be  attained  by  addition  of  the  term,  2r2S(S~~d)jdrj,  d  denoting  the 
specific  gravity  of  air. 

The  fact  that  sols  of  silicic  acid,  Prussian  blue,  and  almost  all 
metals  remain  unchanged  when  treated  with  light  petroleum, 
benzene,  and  similar  liquids  is  explained  on  the  assumption  that, 
for  certain  values  of  S  and  S1  the  magnitude  of  V  will  be  negative, 
the  specifically  lighter  molecules  of  air  and  light  petroleum  being 
then  not  in  a  condition  to  draw  upwards  the  heavier  molecules 
of  the  sols  of  metals  and  various  oxides. 

The  results  of  experiments  on  the  pseudo -extraction  of  gelatin, 
agar-agar,  and  sodium  oleate  show  that  the  quantity  of  the  colloidal 
substance  thus  extracted  is  not  proportional  to  the  concentration ; 
when  the  latter  is  very  high,  no  pseudo-extraction  takes  place. 
For  every  disperse  phase,  the  phenomenon  appears  to  exhibit  an 
optimum  concentration  and  an  optimum  temperature.  In  no 
case,  however,  is  it  possible  to  remove  by  pseudo-extraction  the 
whole  amount  of  a  sol  occurring  in  the  disperse  phase.  The  excess 
above  the  normal  proportion  of  potassium  hydrogen  tartrate  or 
sodium  sulphate  present  in  supersaturated  solution  is  withdrawn 
instantaneously  from  the  latter  by  shaking  with  light  petroleum. 
The  same  occurs  when  an  aqueous  alcoholic  solution  of  sucrose  is 
similarly  treated,  but  in  this  instance  the  sucrose  withdrawn  partly 
redissolves  in  the  aqueous  alcoholic  layer  on  prolonged  keeping  of  the 
system  after  being  shaken  with  the  light  petroleum.  T.  H.  P. 

General  Method  for  Obtaining  Gels  of  Inorganic  Salts, 
and  its  Relation  to  Theories  of  the  Colloidal  State.  K. 

Charitschkov  ( J .  Buss.  Phys.  Chem.  Soc .,  1920,  52,  91 — 96)/ — 
Treatment  of  a  solution  of  sodium  (potassium,  etc.)  naphthenate 
in  a  hydrocarbon  containing  excess  of  naphthenic  acid  with 
hydrogen  chloride  or  carbon  dioxide  yields  colloidal  sodium  chloride 
or  carbonate.  With  heavy  metal  salts  of  naphthenic  acid,  which 
dissolve  readily  in  benzene,  toluene,  or  light  petroleum,  excess 
of  naphthenic  acid  is  not  required ;  colloidal  cupric  and  mercuric 
chlorides,  etc.,  are  obtainable  in  this  way.  The  naphthenic  acid 
may  be  replaced  by  oleic  acid.  The  products  formed  show 
Brownian  movement  and  the  corresponding  ultramicroscopie 
appearance.  The  sol  first  formed  rapidly  undergoes  coagulation 
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but  not  throughout  its  entire  mass,  part  remaining  in  a  condition 
of  pseudo -solution  detectable  ultramicroscopically. 

Treatment  of  ferrous  sulphate  in  the  above  way  results  in  the 
formation  of  a  white  precipitate  which,  as  oxidation  proceeds,  is 
gradually  converted  first  into  a  black  sol  of  triferric  tetroxide  and 
ultimately  into  a  brown  sol  of  ferric  oxide.  The  action  of  hydrogen 
chloride  on  ferric  naphthenate  yields,  not  ferric,  but  ferrous 
chloride,  the  hydrogen  chloride  acting  as  a  reducing  agent  under 
these  conditions. 

These  and  allied  phenomena  do  not  appear  to  be  explicable  by 
any  of  the  existing  theories  of  the  colloidal  state,  or  by  von  Wci- 
marn’s  crystallisation  theory,  which  is  generally  accepted.  Neither 
this  author’s  formula  for  expressing  the  course  of  separation  of 
precipitates,  nor  that  given  by  Nernst  to  indicate  the  velocity  with 
which  a  precipitate  forms  round  centres  of  crystallisation,  takes 
into  account  the  attraction  or  affinity  between  solvent  and  solute, 
which  constitutes  an  important  factor;  in  many  cases,  the  whole 
process  of  crystallisation  is  the  resultant  of  the  force  uniting  the 
molecules  and  the  affinity  of  the  latter  for  the  solvent. 

The  author  regards  gels  and  sols  as  the  extreme  and  final  stages 
of  the  interactions  between  solid  and  liquid  phases,  intermediate 
stages  being  represented  by  crystals  of  various  degrees  of  symmetry. 

T.  H.  P. 

Sensitisation  of  Coagulation  Processes  :  Colloids  as 
Indicators  of  Photo-electric  Effects.  N.  P.  Peskov  (Bull, 
Inst.  Polyt.  Ivanovo-Voznesensk .,  1922,  6,  101 — 104). — Anthracene 
is  found  to  exert  a  sensitising  action  on  the  coagulation  of  sols 
of  arsenic  trisulphide,  platinum,  and  carbon,  but  it  is  not  known 
if  this  action  is  exercised  towards  all  sols  or  if  it  is  limited  to  those 
carrying  a  definite  charge.  The  action  does  not  depend  on 
chemical  transformation  of  the  anthracene  or  on  its  fluorescence, 
but  lies  in  the  electronic  transpositions  taking  place  in  the  system 
under  the  influence  of  insolation.  Hence  colloids  constitute  a 
new  type  of  indicator  for  photo-electric  effects.  Reference  is 
made  to  the  various  possible  interpretations  of  the  mechanism  of 
the  coagulation  of  colloids  under  the  sensitising  action  of 
anthracene.  T.  H.  P. 

Flocculation  by  Mixtures  of  Electrolytes.  II .  Freundlich 
and  P.  Scholz  (Roll.  Chem.  Beihefte ,  1922,  16,  267 — 284). — The 
authors  have  confirmed  the  results  of  Oden,  to  the  effect  that  the 
coagulating  properties  of  a  salt  are  diminished  or  destroyed  by  the 
presence  of  a  second  salt,  but  in  contradiction  to  Oden  they  have 
also  found  that  the  reduction  is  not  due  to  a  diminution  of  the 
kation  action  by  the  anion  but  rather  to  an  antagonism  between 
the  kations.  The  antagonistic  action  is  measured  by  mixing 
Oden’s  sulphur  sol  with  a  quantity  of  an  electrolyte  insufficient 
to  cause  flocculation  and  then  determining  the  quantity  of  a  second 
electrolyte  necessary  to  effect  this  change.  In  the  case  of  ion 
pairs  with  strong  antagonism  such  as  magnesium-lithium,  or 
magnesium-hydrogen,  the  coagulation  value  of  the  magnesium 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  829 


is  a  whole  number  multiple  of  the  value  obtained  when  the  coagul¬ 
ation  is  effected  by  magnesium  alone.  The  anions  have  also  an 
influence  in  the  diminution  of  the  coagulation  value  in  the  order 
citrate'' >  sulphate"  >  chloride'.  Definitely  hydrophobic  sols,  such 
as  Weimarn’s  sulphur  sol  and  Donau’s  gold  sol,  do  not  exhibit 
the  above-named  phenomena.  In  these  cases  the  coagulation 
values  of  sols  containing  electrolytes  are  always  less  than  those  of 
the  pure  sols ;  that  is,  the  action  of  the  two  electrolytes  is  additive, 
as  is  to  be  anticipated  from  the  coagulation  hypothesis  of  hydro- 
phobic  sols.  In  these  cases  also,  the  coagulum  cannot  be  peptised 
by  electrolytes.  The  behaviour  of  Oden’s  sulphur  sol  is  probably 
to  be  connected  with  its  distinct  hydrophilic  character;  that  is, 
with  the  hydration  of  the  micellae.  In  the  case  of  arsenic  sulphide 
sol,  a  certain  antagonism  is  observed  for  salts  such  as  lithium 
chloride  and  magnesium  chloride.  J.  F.  S. 

Coagulation  of  Manganese  Dioxide  Sol  by  Different 
Electrolytes.  Phani  Bhijsan  Ganguly  and  N.  R.  Dhar  (J. 
Physical  Chem .,  1922,  26,  701 — 714). — The  coagulative  powers  of 
different  electrolytes  on  manganese  dioxide  sol  do  not  follow  the 
Schulze-Hardy  law,  namely,  the  higher  the  valency  of  an  ion  the 
greater  its  precipitating  action  on  a  colloid.  Changes  of  concen¬ 
tration  of  the  sol  alter  the  relative  order  of  the  electrolytes  when 
arranged  according  to  their  coagulative  powers.  Coagulative 
power  is  not  purely  a  function  of  valency,  but  is  more  a  specific 
property  of  the  ions,  and  is  influenced,  among  other  factors,  by 
the  time  allowed  for  coagulation  and  the  presence  of  anions. 

J.  S.  G.  T. 

Role  of  the  Hydrogen-ion  Concentration  in  the  Precipita¬ 
tion  of  Colloids.  Hermann  V.  Tartar  and  Zalia  Jencks 
Gailey  (J.  Amer.  Chem.  Soc.}  1922,  44,  2212 — 2218). — The  effect 
of  the  hydrogen-ion  concentration  on  the  precipitation  of  mastic 
and  gamboge  sols  by  solutions  of  acids  and  salts  has  been  inves¬ 
tigated.  It  is  shown  that  acids  cause  precipitation  at  the  same 
hydrogen-ion  concentration  irrespective  of  the  concentration  of 
the  colloid.  The  negative  ion  of  the  acid  is  without  effect.  Various 
potassium  and  ammonium  salts  precipitate  the  sols  at  the  same 
concentration  provided  that  the  hydrogen-ion  concentration  is 
kept  approximately  constant.  The  precipitating  values  of  the 
salts  vary  directly  as  the  concentration  of  the  colloid  at  the  same 
hydrogen-ion  concentration.  The  stabilising  or  peptising  effect 
of  the  ion  bearing  a  charge  similar  to  that  of  the  colloidal  particle 
is  shown  to  be  very  limited  if  it  exists  at  all.  J.  F.  S. 

Soaps  and  Proteins.  II.  Colloid  Chemistry  of  Soap 
Manufacture,  Analogies  in  the  Colloid  Chemistry  of  Soaps, 
Albumins,  and  Tissues.  III.  Colloid  Chemical  Behaviour 
of  Fatty  Acids  and  their  Derivatives  and  the  Analogous  Be¬ 
haviour  of  Neutral  Proteins  and  their  Derivatives.  Martin  H. 
Fischer  [with  George  D.  McLaughlin  and  Marian  0.  Hooker] 
(Roll.  Chem.  Beihefte}  1922,  16,  99 — 179;  cf.  this  vol.,  ii,  430). — 
A  continuation  of  previous  work.  The  principles  of  the  hot  and 
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cold  processes  in  the  soap  industry  are  described.  The  significance 
of  some  of  the  constants  of  oils  and  fats,  such  as  the  density, 
saponification  number,  the  iodine  number,  and  the  Reichert -Meissl 
number,  is  pointed  out.  The  physical  properties  of  soaps  are 
discussed.  An  account  of  experiments  on  the  systems,  globulin- 
water,  globulin-sodium  hydroxide,  globulin-acid,  globulin-metallic 
chloride,  gelatin-water,  gelatin-alkali  hydroxide,  gelatin-acid,  and 
gelatin-salt  is  given  and  peptisation  and  coagulation  are  discussed. 
The  theory  of  poisoning  by  ammonium  and  heavy  metal  salts  is 
discussed  and  it  is  shown  that  these  substances  combine  with  the 
protoplasm  with  the  formation  of  compounds  which  are  much 
less  hydrated  than  the  normal  protoplasm  compounds,  and  that 
this  constitutes  the  poisoning.  Reproductions  of  a  large  number 
of  photographs,  illustrating  the  experiments,  are  contained  in  an 
appendix  to  the  paper.  J.  F.  S. 

Action  of  Anions,  particularly  the  Hydroxyl-ion,  on  the 
Colloidal  Condition  of  Night-blue,  S.  Akamatsu  (Kolloid  Z ., 
1922,  31,  209 — 215). — The  effect  of  various  anions  on  the  surface 
tension  of  solutions  of  night- blue  has  been  investigated  to  ascertain 
whether  or  no  the  position  of  the  hydroxyl-ion  in  the  activity 
series  found  by  Traube  (A.,  1912,  ii,  740)  is  correct.  This  series 
places  the  hydroxyl  ion  after  the  halogen  ions  instead  of  in  the 
most  active  position  as  was  expected.  The  surface  tension  of 
0-2%  solutions  of  night-blue  containing  concentrations  varying 
from  Nj  10  to  A/1000000  of  potassium  iodide,  bromide,  chloride, 
nitrate,  thiocyanate,  chlorate,  sulphate,  hydroxide,  and  dihydrogen 
phosphate  has  been  measured.  It  is  shown  that  the  addition  of 
the  various  electrolytes  causes  the  surface  tension  to  rise  to  a 
maximum  and  then  to  fall  to  a  value  approaching  the  water  value 
with  decreasing  concentration  of  the  added  electrolyte.  The 
measurements  showed  that  the  hydroxyl  ion  is  the  most  active 
of  all  anions  and  that  the  reason  for  the  position  given  to  it  by 
Traube  lies  in  the  fact  that  he  took  as  his  concentration  of  hydroxyl 
ions  the  concentration  of  the  hydroxide  added.  In  the  present 
work  the  concentration  of  the  hydroxyl  ion  has  been  measured 
electrometrically.  J.  F.  S. 

The  Equilibrium  between  some  Organic  Substances. 

H.  Hammersten  (Arkiv  Kern.  Min.  Geol .,  1922,  8,  No.  16,  1 — 14). — 
The  equilibrium  constant,  K ,  for  the  reaction  between  phenyl- 
hydrazine  and  acetone  or  acetaldehyde  has  been  investigated  by 
the  solubility  method  of  Euler  and  Svanberg  (A.,  1921,  i,  68), 
and  also  by  the  measurement  of  the  refractive  indices  of  the 
solutions.  The  various  results  are  not  very  consistent,  but  in  the 
case  of  acetone-phenylhydrazine  the  value  of  K  appears  to  be  about 
7 — 9  X  10-4,  and  in  the  case  of  acetaldehyde-phenylhydrazine  about 
10-3.  W.  O.  K. 

The  Solubility  of  Calcium  Carbonate  in  Water  in  Equilib¬ 
rium  with  a  Gaseous  Phase  containing  Carbon  Dioxide. 

Yukichi  Osaka  {Mem.  Coll .  Sci.  Kyoto ,  1922,  5,  131 — 141). — 
The  solubility  of  calcium  carbonate  in  water  has  been  calculated 
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from  the  data  given  by  McCoy  and  Smith  (A.,  1911,  ii,  379).  It 
is  assumed  that  carbon  dioxide  dissolved  in  water  is  a  much  stronger 
acid  than  acetic  acid  (cf.  Strohecker,  A.,  1916,  ii,  522,  and  Pusch, 
A.,  1916,  ii,  477,  557)  and  that  the  gas  is  only  slightly  combined 
with  wrater.  The  apparent  first  dissociation  constant  and  the  second 
dissociation  constant  of  wTater  are  taken  as  3*50  X  10~7,and  4-91  X  10“n, 
respectively,  and  the  solubility  product  of  calcium  carbonate 
(calcite)  at  25°  was  calculated  to  be  7*24  x  10~9.  The  solubility 
of  calcium  carbonate  in  wrater,  in  the  presence  of  carbon  dioxide, 
is  given  by  C  =  [Ca'*]+l  —  y/2y[HC03r],  where  y  is  the  degree  of 
dissociation  of  calcium  hydrogen  carbonate,  assuming  that  the 
solution  is  ionised  to  the  same  extent  as  that  of  calcium  acetate 


of  the  same  concentration.  Formulae  are  given  for  the  relationship 
between  [Ca**],  and  [HC03'],  and  the  partial  pressure  of  carbon 
dioxide.  W.  E.  G. 


The  Propagation  of  Explosion  Waves  in  Gases  contained 
in  Tubes  of  Varying  Cross-section.  Colin  Campbell  (T., 
1922,  121,  2483—2498). 

Limits  for  the  Propagation  of  Flame  in  Vapour-Air 
Mixtures.  II.  Mixtures  of  More  than  One  Vapour  and  Air 
at  the  Ordinary  Temperature  and  Pressure.  Albert 
Greville  White  (T.,  1922,  121,  2561 — 2577). 

The  Velocity  of  the  Action  of  Oxygen,  Hydrogen  Sulphide, 
and  the  Halogens  on  Metals.  G.  Tammann  and  W.  Koster 
(Z.  anorg.  Chem .,  1922,  123,  196 — 224). — When  iodine,  chlorine, 
or  air  acts  on  a  metal,  a  variety  of  surface  colours  is  formed, 
and  these  colours  give  the  rate  of  thickening  of  the  film  of  com¬ 
pound  formed  (cf.  A.,  1920,  ii,  248).  The  rate  of  chemical  action 
is  high  but  diffusion  of  the  gas  through  the  film  of  compound  is 
slow.  In  the  case  of  iodine,  the  rate  is  inversely  proportional 
to  the  thickness  of  the  film  and  is  independent  of  the  temperature. 
There  is  in  the  case  of  the  action  of  iodine  on  silver  a  change  in 
the  velocity  at  145°  which  is  the  transition  temperature  of  silver 
iodide.  In  the  case  of  the  action  of  moist  air  containing  chlorine 
and  bromine  on  copper,  silver,  and  lead  there  is  a  parabolic  relation¬ 
ship  between  the  time  of  action  and  the  thickness  of  film.  The 
same  holds  in  the  case  of  the  oxidation  of  metals.  At  high  tem¬ 
peratures  oxidisable  metals  are  almost  immediately  covered  with 
a  thin  film  of  oxide  which  protects  the  metals. 

Hydrogen  sulphide  reacts  rapidly  with  copper  and  manganese, 
more  slowly  with  silver,  and  still  more  slowly  with  lead.  Iron, 
cobalt,  nickel,  chromium,  antimony,  bismuth,  tin,  aluminium, 
zinc,  and  cadmium  show  no  change  after  several  days’  contact 
with  the  gas.  The  action  of  air  on  copper-zinc  alloys  was  also 
investigated.  W.  T. 

The  Formation  of  Oxides  of  Multivalent  Metals  from 
their  Hydroxides.  Hans  von  Euler  and  Ulf  von  Euler 
(Z.  anorg .  Chem.,  1922,  124,  70 — 80). — The  temperature -coefficient 
of  the  coagulation  of  albumin  is  very  high,  the  rate  being  doubled 
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for  an  increase  of  temperature  of  2°.  The  rate  of  dehydration 
of  copper  hydroxide  was  measured  at  different  temperatures.  The 
temperature-coefficient  was  very  high,  as  in  the  coagulation  of 
albumin,  but  was  found  to  decrease  with  increasing  temperature 
40 — 45°— 3-0  for  5°,  55 — 60°— 1*8.  The  results  were  not  in 
agreement  with  Arrhenius’s  formula  (A.,  1889,  1103),  which  led 
the  authors  to  the  conclusion  that  the  dehydration  consists  of 
several  reactions.  The  rate  of  dehydration  was  measured  colori- 
metrically.  The  isoelectric  points  for  copper  hydroxide  is  3  x  10“13 
as  obtained  from  the  equation  /— V Ks .  KwjKb.  W.  T. 

Velocity  of  Hydrolysis  of  Ethyl  Acetate.  Herbert  S. 
Harmed  and  Robert  Pfanstiel  {J.  Amer .  Chem.  Soc.,  1922,  44, 
2193 — 2220). — The  unimoleeular  velocity  constants  of  the  hydro¬ 
lysis  of  ethyl  acetate  in  the  presence  of  hydrochloric  acid  of  many 
concentrations  have  been  accurately  determined  at  25°.  A  solution 
of  the  general  equation  for  the  velocity  of  hydrolysis  has  been 
obtained  and  the  velocity  constants  have  been  calculated  by  the 
general  equation.  In  four  series  of  measurements,  it  has  been 
found  that  the  curve  of  the  velocity  constants  divided  by  the 
molecular  concentration  of  hydrochloric  acid  against  log  cv  where 
cq  is  the  molecular  concentration  of  hydrochloric  acid,  shows  a 
minimum  at  0*07 — 0*08A-acid.  This  is  similar  to  the  curve  of 
the  individual  hydrogen-ion  activity  coefficient  against  log  cv 
which  has  a  minimum  at  0*15 — 0T8A-acid.  It  has  been  shown 
that  the  velocity  constant  divided  by  the  product  of  the  activities 
of  the  hydrogen  ion  and  the  water  molecule  is  not  a  constant 
at  different  acid  concentrations  but  has  a  maximum  at  0*3 N- 
hydrochloric  acid.  Some  factors  which  may  cause  this  deviation 
from  constancy  have  been  suggested.  The  kinetics  of  the  hydro¬ 
lysis  of  ethyl  acetate  are  very  complex,  but  the  authors  are  of  the 
opinion  that  the  evidence  obtained  in  the  present  work  shows  that 
the  method  employed  is  in  general  the  correct  method  of  attacking 
this  problem.  J.  F.  S. 

Velocity  of  Inversion  of  Sucrose  as  a  Function  of  the 
Thermodynamic  Concentration  of  the  Hydrogen-ion. 

Harold  A.  Pales  and  Jacque  C.  Morrell  (J.  Amer.  Chem.  Soc., 
1922,  44,  2071 — 2091). — The  velocity  of  hydrolysis  of  sucrose  by 
solutions  of  sodium  hydroxide,  acetic  acid,  and  hydrochloric  acid 
of  various  concentrations  has  been  determined  at  35°  and  the 
thermodynamic  hydrogen-ion  concentration  has  been  calculated 
from  E.M.F.  determinations  of  the  reaction  mixtures  at  the  same 
temperature.  It  is  shown  that  the  addition  of  sucrose  to  solutions 
of  hydrochloric  acid  causes  a  definite  increase  in  the  thermo¬ 
dynamic  concentration  of  hydrogen-ion  over  the  whole  range  of 
concentration  of  the  acid.  In  the  case  of  acetic  acid,  a  maximum 
increase  in  hydrogen-ion  concentration  is  observed  which  diminishes 
as  the  concentration  of  hydrogen-ion  decreases,  on  the  addition 
of  sucrose.  The  addition  of  sucrose  to  sodium  hydroxide  appears 
to  cause  an  increase  in  the  thermodynamic  concentration  of 
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hydrogen-ion.  The  thermodynamic  concentration  of  hydrogen- 
ion  in  the  system  remains  appreciably  constant  during  the  course 
of  the  inversion  process.  The  velocity  of  inversion  of  sucrose  by 
hydrochloric  acid  is  proportional  to  the  thermodynamic  concentra¬ 
tion  of  hydrogen-ion  only  for  the  limited  range  of  concentration 
of  acid  which  lies  between  O-OIA  and  0001A7.  The  bimolecular 
velocity  constants,  reduced  to  unit  thermodynamic  hydrogen-ion 
concentration,  are  constant  with  changing  concentrations  of  sucrose 
only  for  each  molecular  concentration  of  hydrochloric  acid  between 
O-OliY  and  0*3  A\  These  constants  vary  considerably  for  different 
concentrations  of  acid.  Evidence  is  adduced  which  shows  that 
for  acetic  acid,  the  undissociated  molecule  is  not  a  positive  catalyst 
in  the  inversion  process ;  or  that  there  are  other  factors  entering 
here  which  have  never  been  considered.  With  strong  acids,  the 
inversion  process  does  not  appear  to  be  strictly  unimolecular, 
especially  in  the  early  periods  of  the  reaction.  Within  the  limits 
of  the  concentrations  of  the  reactants  used,  no  appreciable  change 
in  volume  was  noticed  when  the  solutions  of  hydrochloric  acid 
and  sucrose  were  mixed.  J.  E.  S. 

Generator  Gas  Equilibrium  at  High  Pressures.  Karl 
Jellinek  and  Alois  Diethelm  (Z.  anorg.  Chem.,  1922,  124,  203 — 
229). — The  electric  furnace  employed  was  a  modification  of  that  used 
by  Nernst  ( Z .  Elektrochem .,  1907,  13,  52) ;  it  allowed  measurements 
to  be  carried  out  at  1300°  and  at  150  atmospheres.  The  reaction 
C+C02  2CO  was  investigated  between  800°  and  1000°  at 
pressures  up  to  50  atmospheres.  Various  forms  of  charcoal  were 
employed,  and  the  equilibrium,  which  was  well  defined,  was  practic¬ 
ally  the  same  in  each  ease,  and  again  the  same  in  the  case  of 
graphite.  The  law  of  mass  action  was  obeyed  at  all  pressures. 
The  integration  constant  of  the  reaction  isochore  of  generator  gas 
equilibrium  was  found  to  be  3*876 ;  this  agrees  well  with  the  value 
calculated  by  means  of  Nernst’s  heat  theorem  (3*80).  The  authors 
show  that  the  maximum  work  of  this  reaction  is  equal  to  the  heat 
effect  if  the  reaction  is  carried  out  isothermally  and  reversibly  and 
if  the  excess  of  oxygen  has  the  same  pressure  as  the  carbon  dioxide 
formed.  W.  T. 

Catalytic  Activity  of  Copper.  0.  W.  Brown  and  C.  O. 
Henke  (J.  Physical  Chem.,  1922,  26,  715 — 727). — In  continuation 
of  previous  work  (this  vol.,  i,  445),  the  authors  have  investigated 
the  catalytic  reduction  of  nitrobenzene  to  aniline  by  hydrogen  in 
the  presence  of  copper  catalysts  prepared  by  the  reduction  of  the 
precipitated  oxide.  Sabatier’s  conclusion  that  a  catalyst  so  pre¬ 
pared  is  more  efficient  than  one  prepared  from  an  ignited  nitrate  was 
confirmed.  By  the  use  of  the  former  catalyst,  much  lower  rates 
of  supply  of  hydrogen  may  be  used  without  reduction  in  yield,  and 
the  reaction  may  be  carried  out  at  a  much  greater  rate.  The  best 
temperature  for  carrying  out  the  reduction  was  found  to  be  about 
260°.  A  small  amount  of  iron  in  a  copper  catalyst  prepared  from 
an  ignited  oxide  prevents  the  rapid  decrease  in  activity  of  the 
vol.  cxxii.  ii.  31 
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catalyst.  Copper  deposited  on  asbestos  was  found  to  be  capable 
of  effecting  the  reduction  at  a  much  greater  rate  per  gram  of  copper 
than  copper  alone,  but  with  high  rates  of  supply  of  nitrobenzene,  it 
quickly  lost  its  activity.  Copper  on  asbestos  is  a  better  catalyst 
than  an  equal  volume  of  copper  on  pumice.  J.  S.  G.  T. 

Selective  Activation  of  Alumina  for  Decarboxylation  or 
for  Dehydration.  Homer  Adkins  (J.  Amer.  Chem.  Soc.,  1922, 
44,  2175 — 2186). — Alumina  has  been  preferentially  activated  for 
decarboxylation  or  for  dehydration  by  modifying  the  method  of 
preparation.  This  has  been  accomplished  by  obtaining  aluminium 
hydroxide  and  hydrated  alumina  by  precipitation  from  its  salts  or 
esters  in  water  or  xylene  solution,  and  by  preparing  it  by  the  action 
of  water  vapour  on  aluminium  alkyl  oxides,  both  in  the  pure  state 
and  when  the  latter  are  impregnated  in  pumice.  The  extent  to 
which  selective  activation  has  been  accomplished  is  indicated  by 
the  following  figures,  which  give  the  relative  “  ethylene  efficiency  ” 
of  the  variously  prepared  catalysts  with  ethyl  acetate  vapour  at 
465°  :  34,  38,  41,  50,  107,  and  150.  The  catalysts  indicated  were 
prepared  as  follows  :  by  melting  aluminium  ^opropoxide  on  pumice 
and  exposing  to  moist  air  for  eighteen  hours  (34) ;  as  last,  but 
aluminium  isobutoxide  was  used  (38) ;  by  the  action  of  moist  air 
on  aluminium  methoxide ;  this  was  used  as  compressed  tablets  and 
contained  traces  of  mercury  (41) ;  alumina  from  aluminium  butoxide 
supported  on  pumice  as  above  (50) ;  tablets  made  from  the  precipit¬ 
ate  produced  by  the  action  of  hydrochloric  acid  on  solutions  of 
sodium  aluminate  (107) ;  and  tablets  made  from  alumina  obtained 
by  the  action  of  water  on  aluminium  amalgam  (150).  An 
hypothesis  has  been  advanced  in  which  it  is  considered  that  the 
catalytic  activity  of  alumina  is  conditioned  by  its  molecular  porosity, 
or  the  distances  between  the  aluminium  atoms  and  this,  in  part,  is 
determined  by  the  size,  shape,  and  position  of  the  radicles  attached 
to  the  aluminium  when  the  aluminium  compound  passes  into  the 
solid  state.  All  the  experimental  evidence  obtained  with  alumina 
catalysts  is  in  complete  harmony  with  this  hypothesis.  In  terms  of 
this  hypothesis,  it  is  held  that  decarboxylation  is  favoured  by  large 
pores  in  the  alumina  and  that  ethylene  formation  is  favoured  by 
small  pores,  large  and  small  referring  to  units  of  molecular 
dimensions.  The  work  of  Milligan  and  Mead  (this  vol.,  ii,  447)  on 
the  dehydration  and  X-ray  pattern  of  aluminium  hydroxide  is 
discussed  in  its  relation  to  catalytieally  active  alumina.  The  results 
obtained  by  Palmer  (A.,  1921,  ii,  542),  in  the  use  of  electrolytic 
copper  and  copper  by  reduction  for  the  hydrogenation  of  alcohol, 
are  explained  on  the  basis  of  the  hypothesis  noted  above.  Cf. 
Langmuir  (this  vol.,  ii,  629).  J.  F.  S. 

The  Influencing  of  Catalysts  and  Specifically  Active 
Catalysts.  Karl  W.  Rosenmtjnd  and  F.  Zetzsche  (£er.}  1922, 
55,  [JB],  2774). — A  reply  to  Abel  (cf.  Rosenmund  and  Zetzsche,  A., 
1921,  ii,  320,  392,  393 ;  this  vol.,  ii,  41 ;  Abel,  A.,  1921,  ii,  542 ;  this 
vol.,  ii,  26).  H.  W. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  835 


Kinetics  of  Inductive  Processes  :  SchSnbein’s  Reaction. 

A.  V.  Pamfilov  and  N.  N.  Petin  (Bull.  Inst.  Polyt .  Ivanovo- 
Voznesensk,  1922,  6,  221 — 231). — The  authors  discuss  previous  work 
published  on  the  influence  of  ferrous  oxide  on  the  liberation  of 
iodine  from  an  iodide  by  the  action  of  hydrogen  peroxide,  and  give 
the  results  of  their  own  experiments  on  this  reaction.  It  is  found 
that  not  only  the  velocity  of  the  initial  stage  of  the  reaction,  but 
also  the  nature  of  its  dependence  on  the  concentration  of  the  iron 
salt  and  on  the  corresponding  acidity  are  completely  different 
according  as  the  iron  is  in  the  ferric  or  the  ferrous  condition.  The 
liberation  of  iodine  by  ferric  oxide  or  hydrogen  peroxide  separately 
is  considerably  accelerated  when  the  twTo  reactions  occur  together, 
and  the  velocities  of  the  separate,  and  that  of  the  combined,  reactions 
increase  with  increase  of  the  concentrations  of  all  the  components  ; 
the  acidity  of  the  medium  is  of  comparatively  little  influence,  but 
in  general  accelerates  the  reaction. 

On  the  other  hand,  in  neutral  and  faintly  acid  media  the  reaction 
is  accelerated  more  by  ferrous  oxide  than  by  ferric  oxide  in  low 
concentration,  but  for  definite  conditions  of  concentration  the 
reaction  is  retarded  by  increasing  the  concentration  of  the  ferrous 
oxide  either  absolutely  or  in  relation  to  the  potassium  iodide ;  this 
retardation  is  observed  also  in  an  acid  medium.  Increase  in  the 
acidity  also  retards  the  reaction  considerably.  This  phenomenon 
disappears  when  the  concentration  of  the  potassium  iodide  increases 
and  the  solution  is  rendered  strongly  acid,  especially  as  liberation 
of  iodine  by  the  acid  becomes  pronounced  under  these  conditions. 

Hence  the  diminution  in  the  sensitiveness  of  Schonbein’s  reaction 
in  a  neutral  medium  caused  by  increase  in  the  concentration  of  the 
catalyst  (cf.  Meissner,  “  Untersuchungen  fiber  den  Sauerstoff,” 
1868,  78 — 80;  Struve,  Z.  anal.  Chem.,  1869,  8,  319)  is  not  for¬ 
tuitous  but  holds  generally,  both  in  acid  and  in  neutral  solutions. 
The  results  of  replacement  of  the  acid  by  the  corresponding  con¬ 
centration  of  a  sulphate  show,  as  was  found  by  Brode  (A.,  1901,  ii, 
443)  for  ferric-ions,  that  the  influence  of  increased  acidity  is  not  to 
be  referred  to  diminished  concentration  of  the  ferrous  ions  and  that 
the  hydrogen -ions  must  here  play  a  part. 

The  mechanism  of  the  action  of  ferrous  oxide,  typical  of  inductors 
in  general,  is  probably  based  on  its  spontaneous  oxidation,  and  the 
retarding  influence  exerted  on  the  reaction  by  acidity  is  related  to 
the  great  stability  of  ferrous-ions  in  an  acid  solution.  T.  H.  P. 

Union  of  Hydrogen  with  Acetylene  Derivatives.  XV. 
Velocities  of  Catalytic  Reactions.  J.  S.  Zalkind  (J.  Russ . 
Phys.  Chem.  Soc.,  1920,  52,  199 — 211). — The  author  discusses  the 
results  obtained  by  various  investigators  on  the  course  followed  by 
reactions  occurring  under  the  influence  of  enzymes  and  other 
catalysts.  The  general  conclusion  drawn  is  that,  even  when 
catalysts  so  chemically  simple  as  palladium  and  platinum  are  used, 
the  course  of  the  reaction  is  often  quite  complex,  and  that  no 
essential  difference  exists  between  the  actions  of  these  simple 
catalysts  and  those  of  enzymes.  In  both  cases,  it  is  necessary  to 
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assume  the  formation  of  intermediate  compounds  between  the 
catalyst  and  the  reacting  compounds,  although  with  regard  to  the 
means  by  which  such  intermediate  compounds  are  formed — whether 
by  chemical  reaction  or  by  simple  adsorption — opinions  differ. 
Adsorption  phenomena  may,  indeed,  exhibit  complex  character  and 
a  sharp  distinction  between  adsorptive  and  chemical  phenomena  is 
scarcely  possible.  T.  H.  P. 

Speculations  concerning  the  Positive  Electron.  [Sir]  Oliver 
Lodge  ( Nature ,  1922,  110,  696 — 697). — According  to  Larmor’s 
theory,  the  positive  and  negative  electrons  can  only  differ  in  one 
being  the  mirror-image  of  the  other.  No  positive  electron  in  this 
sense  has  yet  been  discovered.  Both  positive  and  negative  electrons 
are  supposed  to  be  extremely  mobile,  and  the  forces  between  them 
immense,  so  that  they  instantly  bind  themselves  together  into  a 
compact  and  stable  structure  consisting  of  several  thousands  of 
each  kind,  the  simplest  and  lightest  of  these  composite  structures 
being  the  hydrogen  nucleus  or  proton.  The  proton  for  the  first  time 
allows  a  negative  electron  to  revolve  round  it  without  being  absorbed 
into  its  composition.  On  the  mirror-image  hypothesis,  however, 
it  becomes  difficult  to  explain  why  only  negative  electrons  should 
occur  in  the  satellite  systems ;  that  is,  why  some  atoms  should  not 
have  nuclei  with  a  surplus  of  negative  charge,  and  be  attended  by 
positive  electrons.  The  case  of  a  number  of  primary  electrons,  both 
positive  and  negative,  is  considered.  If,  in  the  many  possible  ways 
of  structural  packing,  something  less  than  half  the  atomic  nuclei 
formed  were  of  the  kind  with  positive  satellites,  whilst  the  other 
approximate  half  were  of  the  negative  satellite  variety,  the  two 
classes  would  speedily  combine  with  great  violence  and  thereby 
form  the  tight-j3acked  and  stable  nuclei  of  heavier  atoms,  until  the 
complexity  was  too  great  to  ensure  stability.  The  combination  of 
nuclei  would  cease  only  when  they  were  protected  by  a  screen  of 
similar  electrons,  of  which  the  sign  might  be  positive  or  negative, 
but  could  not  be  both ;  that  is,  the  resulting  atoms  could  not  be  of 
opposite  varieties.  Thus  the  outlying  satellites  are  all  of  one  sign, 
either  in  every  case  or  in  so  vast  a  preponderance  of  cases  that  no 
exceptions  are  as  yet  manifest.  The  free  lifetime  of  the  less  plentiful 
variety  would  be  too  brief  for  ordinary  detection,  but  it  is  suggested 
that  by  means  of  the  shattering  of  nuclei  and  rapid  methods  of 
detection,  the  composite  nature  of  the  proton  may  possibly  be 
demonstrated  by  the  emission  of  something  fractional  of  extreme 
instability.  In  this  connexion,  attention  is  directed  to  the  fact  that 
the  atomic  bombardment  of  aluminium  yields  particles  of  specially 
long  range.  A.  A.  E. 

Motions  of  Electrons  in  Argon  and  Hydrogen.  J.  S.  Town¬ 
send  and  V.  A.  Bailey  {Phil.  Mag.,  1922,  [vi],  44,  1033—1052 ;  cf . 
this  vol.,  ii,  277,  494). — Further  measurements  have  been  made  of 
the  movement  of  electrons  in  argon  and  hydrogen,  and  in  mixtures 
of  the  two  gases,  in  a  uniform  electric  field.  The  velocity  of  the 
electrons  (IF)  in  the  direction  of  the  electric  force,  their  mean 
velocities  of  agitation  in  the  gas  {u),  their  mean  free  path  (Z),  the 
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loss  of  energy  on  collision  with  a  gas  molecule  (A),  and  the  factor 
(k)  by  which  the  energy  of  agitation  of  an  electron  exceeds  the 
energy  of  a  molecule  of  gas  at  15°,  are  given  for  varying  values  of 
Z/p,  where  Z  is  the  fall  in  potential  in  volts,  and  p  is  the  gas  pressure 
in  millimetres.  The  loss  in  energy  of  an  electron  on  collision  with 
a  molecule  of  argon  is  extremely  small.  When  moving  with  a 
velocity  of  agitation  of  12-6  X  107  cm.  per  sec.,  the  fraction  of  energy 
lost  by  an  electron  on  collision  with  a  molecule  is  1-6  X  10~5in  argon, 
5x  10~2  in  nitrogen,  and  4x  10*"2  in  hydrogen,  and  the  corresponding 
mean  free  paths  are  0T47  cm.  in  argon,  0-029  cm.  in  nitrogen,  and 
0-035  cm.  in  hydrogen,  the  gases  being  at  1  mm.  pressure. 

In  the  case  of  argon,  whereas  W  increases  steadily  with  increase 
in  Z/p ,  u  increases  to  the  constant  value,  20-7  X  107  cm.  per  sec. 
Between  the  values  of  Z/p,  1-25 — 15,  the  velocity  of  agitation 
remains  practically  constant,  whilst  the  loss  of  energy  on  collision 
steadily  increases.  This  is  due  to  a  large  loss  in  energy  in  collisions 
with  velocities  greater  than  the  mean.  The  free  path  of  an  electron 
in  argon  at  1  mm.  pressure  has  a  maximum  value  of  1-6  cm.  for 
the  velocity  3-75  X  107  cm.  per  second,  whereas  the  mean  free  paths 
of  nitrogen  and  hydrogen  show  minima  in  the  neighbourhood  of 
8x  107  cm.  sec.  The  large  increases  in  the  mean  free  paths  of  the 
electrons  as  the  velocity  diminishes  are  very  striking. 

The  addition  of  argon  to  hydrogen,  whilst  reducing  W ,  the  velocity 
in  the  direction  of  the  electric  force,  scarcely  affects  u ,  the  mean 
velocity  of  agitation  of  the  electrons.  This  is  in  agreement  with  the 
small  loss  in  energy  on  collision  with  a  molecule  of  argon.  The  mean 
free  paths  in  argon,  for  velocities  of  agitation  less  than  1T5X107 
cm.  per  second,  were  found  by  measurement  of  the  mean  free  paths 
in  mixtures  of  hydrogen  and  argon.  W.  E.  G. 

The  Motion  of  Electrons  in  Carbon  Dioxide.  M.  F.  Skinker 
(Phil.  Mag.,  1922,  [vi],  44,  994 — 999). — The  apparatus  used  was 
similar  to  that  of  Towmsend  and  Bailey  (cf.  this  vol.,  ii,  277,  494). 
Curves  are  given  comparing  the  speed  of  electrons  in  carbon  dioxide, 
nitrogen,  and  hydrogen.  Values  for  the  mean  free  path  of  the 
electron,  its  speed  in  the  direction  of  the  electric  force,  its  velocity 
of  agitation,  and  the  proportion  of  energy  lost  on  collision  with 
a  molecule  of  gas,  are  tabulated  against  different  values  of  Z/p  (cf. 
Townsend  and  Bailey,  preceding  abstract).  A  sudden  increase  in 
the  loss  of  energy  which  occurs  on  collision  between  an  electron  and 
a  molecule  of  carbon  dioxide  is  observed  between  the  velocities  of 
agitation  13  X  107  and  15  X  107  cm.  per  second.  W.  E.  G. 

The  Constitution  of  the  Chemical  Elements.  Friedrich 
Wachter  (Z.  anorg .  Chem.,  1922, 123,  1 — 13). — A  theoretical  paper. 
The  author  assumes  that  the  light  ether  is  a  ponderable  gas,  an 
atom  of  which  has  a  mass  1/1800  the  mass  of  an  atom  of  hydrogen. 
He  regards  the  elements  as  different  condensation  forms  of  the  light 
ether,  the  number  of  ether  atoms  in  an  atom  of  any  element  being 
1800  times  the  atomic  weight  of  the  element.  This  is  applied  to  the 
atomic  heat  of  elements  and  to  the  spectral  lines.  W.  T. 
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The  Disintegration  of  Chemical  Elements.  Friedrich 
Wachter  (Z.  anorg.  Chem .,  1922,  123,  14 — 30). — A  theoretical 
paper.  The  author  assumes  that  hydrogen  and  helium  atoms  are 
made  up  of  light  ether  atoms,  and  that  other  elements  are  built 
up  of  hydrogen  and  helium  atoms.  He  then  endeavours  to  explain 
the  disintegration  of  the  radio  elements.  W.  T. 

Electronic  Structures  of  Atoms.  Maurice  L.  Huggins 
(J.  Physical  Chem.,  1922,  26,  601 — 625). — A  theoretical  paper  in 
which  the  Lewis  hypothesis  of  valency  and  atomic  structure  is 
assumed  to  be  correct  for  the  lighter  atoms.  The  evidence  in 
favour  of  a  tetrahedron  of  electron  pairs,  rather  than  a  cube  of 
single  electrons,  being  the  most  stable  arrangement  for  the  valency 
shell  of  these  atoms,  is  put  forward.  It  is  shown  how  the  stability 
of  such  an  arrangement  may  be  the  result  of  the  deviation  of  the 
force  law  between  two  electrons  from  Coulomb’s  law  at  small 
distances.  The  chief  requirement  for  this  purpose  is  that  as  two 
electrons  approach  each  other,  the  repulsion  between  them  reaches 
a  maximum  at  a  distance  of  the  order  of  magnitude  of  1  A.,  the 
force  then  decreasing,  for  a  considerable  proportion  of  the  remain¬ 
ing  distance  at  least.  As  a  result  of  a  law  of  this  type,  whenever 
two  electrons,  forming  part  of  an  atomic  shell,  are  forced  close 
enough  together,  they  come  still  closer  to  each  other  that  is.  the 
pair  off,  and  similarly  from  three  pairs  aided  by  the  attraction  of  an 
atomic  nucleus  and  the  repulsion  of  other  electrons,  triplets  are 
formed.  Based  on  this  assumption  and  on  the  idea  that  the  electrons 
in  an  atomic  shell  tend  to  place  themselves  opposite  the  centres  of 
the  faces  of  the  imaginary  polyhedron  formed  by  the  electron 
groups  in  the  next  underlying  kernel  shell,  an  arrangement  of 
electrons  is  obtained  for  each  element  in  each  valency  stage,  with 
a  few  exceptions  which  have  not  yet  been  deduced.  These  arrange¬ 
ments  conform  with  the  known  properties  of  the  elements,  and 
account  for  the  periodic  relationships  in  a  simple  and  logical  manner. 

J.  F.  S. 

Bohr’s  Model  of  the  Hydrogen  Molecules  and  their 
Magnetic  Susceptibility.  K6tar6  Honda  ( Nature ,  1922,  110, 
664 — 665). — Since,  according  to  Langevin,  hydrogen  molecules 
should  have  a  paramagnetic  susceptibility,  it  has  hitherto  been 
assumed  that  Bohr’s  model  does  not  explain  the  diamagnetic 
property  of  the  gas.  The  actual  diamagnetic  susceptibility,  as 
determined  by  Sone,  is  shown  to  lie  between  the  two  values  cal¬ 
culated  when  the  validity  of  Bohr’s  model  is  assumed  in  the  case 
of  n-{-nf= 1  and  n-{-n'=2 ,  where  n  and  n'  are  the  azimuth  and 
radial  quantum  numbers.  A.  A.  E. 

The  Normal  Helium  Atom  and  the  Quantum  Theory. 

J.  H.  Van  Vleck  (Phil.  Mag.,  1922,  [vi],  44,  842 — 869). — A  study 
is  made  of  the  Kemble  model  of  the  helium  atom.  In  this  model 
the  two  electrons  are  arranged  with  axial  symmetry.  The  energy 
of  this  atom  has  been  computed,  and  the  calculation  has  given  a 
value  of  20*7  volts  for  the  ionisation  potential,  instead  of  25*4 
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demanded  by  experiment,  the  discrepancy  being  slightly  greater 
than  for  the  Bohr  model.  It  does  not  seem  possible  to  devise  a 
satisfactory  symmetrical  model  of  helium  based  on  the  conventional 
quantum  theory  of  atomic  structure.  W.  E.  G. 

The  Neuburger  Nuclear  Model.  Maximillian  Camillo 
Neuburger  (Physikal  Z .,  1922,  23,  389). — A  reply  to  Meitner 
(cf.  this  vol.,  ii,  702).  The  author’s  model  of  the  structure  of  the 
atomic  nucleus  is  not  dependent  on  the  existence  of  asohelium  in 
the  free  state.  The  nuclear  formula  requires,  however,  that  groups, 
composed  of  three  hydrogen  nuclei  and  an  electron,  shall  be  capable 
of  existence  in  the  nucleus  itself.  W.  E.  G. 

Negative  Valency  and  Co-ordination  Number.  E.  A. 

Schilov  (Bull,  Inst.  Polyt.  Ivanovo-Voznesensk .,  1922,  6,  281 — 
290). — The  most  pronounced  negative  affinity  is  accompanied  by 
non-metallic  properties,  so  that,  if  it  is  assumed  that  negative 
affinity  is  the  result  of  a  tendency  of  the  rings  of  valency  electrons 
to  attain  saturation,  it  becomes  necessary  to  make  the  supple¬ 
mentary  assumption  that  only  non-metallic  rings  of  a  special  type 
exhibit  such  tendency.  It  is  suggested  that  the  origin  of  complex 
compounds  may  be  represented  on  an  analogous  principle,  co- 
ordinative  affinity  arising  as  a  result  of  the  tendency  towards 
saturation  of  non- dissociating,  non-metallic  atomic  skeletons. 

T.  H.  P. 

Quanta  of  the  Ideal  Monatomic  Gas.  K.  Schaposchnikov 
(Bull.  Inst.  Polyt.  Ivanovo-Voznesensk .,  1922,  6,  105 — 124). — A 
mathematical  paper,  in  which  the  quantum  theory  is  applied  to 
gases  at  high  and  at  low  temperatures.  T.  H.  P. 

Chemical  Constants  of  some  Diatomic  Gases.  J.  R. 

Partington  (Phil.  Mag.,  1922,  [vi],  44,  988 — 993). — The  in¬ 
vestigations  of  Sackur  (cf.  A.,  1913,  ii,  128),  and  Tetrode  (Ann. 
Physik,  1912,  [iv],  38,  434;  39,  225)  on  the  chemical  constants 
of  monatomic  gases  have  been  extended  to  the  case  of  a  hypothetical 
diatomic  molecule.  In  the  first  case  considered,  the  gas  molecule 
is  assumed  to  consist  of  two  identical  atoms  rigidly  attached  to 
each  other  at  a  fixed  distance  apart.  The  method  of  calculation 
is  based  on  generalised  statistical  mechanics,  and  it  is  shown  that 
the  following  equation  holds  over  a  certain  range  of  temperatures, 
(7=2-5  log  Af+2  log  K~\~  12*730,  where  A=radius  of  gyration 
and  M  the  molecular  weight.  This  gives  values  for  the  chemical 
constants  (7Oa=l-001,  (7Na=0-904,  and  (7H  =—2-255.  On  account 
of  the  very  small  mass  and  diameter  of  the  hydrogen  molecule, 
hydrogen  should  behave  in  a  manner  intermediate  between  that 
of  a  monatomic  and  a  diatomic  gas.  In  the  second  case,  that  of 
two  different  atoms  rigidly  bound  together,  it  is  necessary  to  add 
log  2  to  the  above  equation,  and  GCO=1-205,  and  GNO=l-263. 
These  results  are  in  all  cases  of  the  right  order.  W.  E.  G. 

A  New  Apparatus  for  Washing  Gases.  A.  Ernst  (Chem. 
Listy ,  1922,  16,  274 — 276). — The  tube  leading  the  gas  to  be  purified 


ii.  840 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


into  the  washing  bottle  is  surrounded  by  a  long  spiral,  along  which 
the  gas  has  to  make  its  way  and  is  thus  well  washed.  The  tube 
leading  in  the  gas  and  the  spiral  are  easily  removed  from  the  vessel. 

W.  T. 

Protection  of  Brass  Weights.  J.  J.  Manley  (Phil.  Mag., 
1922,  [vi],  44,  948 — 950). — The  method  introduced  by  Faraday 
for  protecting  iron  from  rust  has  been  employed  for  protecting 
brass  weights.  A  satisfactory  method  of  procedure  is  to  cover 
the  weight  with  a  thin  film  of  linseed  oil,  and  heat  it,  appropriately 
supported  in  a  covered  “  vitreosil  ”  crucible  or  closed  muffle,  until 
the  weight  assumes  a  golden  tint.  The  protecting  film  which  is 
formed  is  tough  and  may  be  polished.  The  weight  of  1  sq.  cm.  of 
normal  film  is  0-00005  gram.  W.  E.  G. 

Lecture  Experiments  with  Hydronitric  [Hydrazoic]  Acid 
and  the  Trinitrides  [Azides].  A.  W.  Browne  and  A.  B.  Hoel 
(J.  Amer.  Chem .  Soc.,  1922,  44,  2116 — 2119). — A  series  of  lecture 
experiments  with  azoimide  is  described  which  includes  the  follow¬ 
ing.  Nitridation  of  hydriodic  acid  :  5  c.c.  of  hydriodic  acid  (d  1*5) 
are  placed  in  a  15  cm.  test-tube  and  1  c.c.  of  1%  hydrazoic  acid 
is  added  when  both  iodine  and  nitrogen  are  liberated  according  to 
the  equation  N3H+2HI— NH3-f-N2+2I.  This  experiment  illustrates 
the  similarity  between  hydrazoic  acid  and  hydrogen  peroxide. 
Nitridation  of  hydrochloric  acid  :  5  c.c.  of  hydrochloric  acid  are 
treated  with  1  c.c.  of  1%  hydrazoic  acid  and  raised  to  the  boiling 
point  for  one  minute ;  the  contents  of  the  tube  are  then  poured 
into  2J  litres  of  water  containing  starch  and  potassium  iodide,  when 
the  free  chlorine  liberates  iodine.  The  reaction  is  represented  by 
the  equation  N3H-f-2HCl~NH3+Cl2+N2.  Formation  of  potassium 
manganate  by  the  action  of  potassium  azide  on  manganese  dioxide  : 
0-5  gram  of  finely  powdered  potassium  azide  and  05  gram  of  man¬ 
ganese  dioxide  are  mixed  and  gently  heated  in  a  100  c.c.  porcelain 
crucible  covered  by  a  200  c.c.  crucible.  The  reaction  is  violent 
and  proceeds  with  a  hissing  noise  and  the  emission  of  numerous 
sparks.  When  the  reaction  has  moderated,  the  larger  crucible  is 
removed  and  the  heating  continued  for  a  short  time.  After  cooling 
the  mass,  it  is  thrown  into  litres  of  water,  when  the  green  solution 
produced  speedily  changes  to  that  of  a  permanganate  solution. 
In  this  experiment  it  is  advisable  that  the  operator  should  not  come 
too  close  to  the  crucible  at  the  commencement  of  the  experiment. 
Detonation  of  silver  azide  by  means  of  a  fuse  consisting  of  paper 
impregnated  with  potassium  azide :  Silver  azide,  prepared  by 
adding  a  dilute  solution  of  silver  nitrate  cautiously  to  25  c.c.  of  a 
1%  solution  of  hydrazoic  acid,  filtering  and  washing  with  water, 
is  made  into  a  thin  disk  18  mm.  diameter  and  1  mm.  thick,  while 
still  moist.  This  is  then  stuck  on  a  piece  of  filter -paper  prepared  as 
follows  :  a  strip  0-5 — 1*0  cm.  wide  and  0-25 — 0*50  metre  long  is 
painted  on  a  filter-paper  by  means  of  a  small  brush  dipped  in  a 
5%  aqueous  solution  of  potassium  azide  and  dried.  The  disk  of 
silver  azide  is  attached  to  one  end  of  the  strip  and  the  whole 
thox'oughly  dried.  The  dried  paper  is  then  suspended  and  a  glowing 
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splint  brought  in  contact  with  the  end  of  the  strip  removed  from 
the  silver  azide ;  the  combustion  gradually  progresses  toward  the 
silver  azide,  which  finally  detonates  with  a  sharp  report.  J.  F.  S. 
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Diffusion  of  Hydrogen  and  Helium  through  Silica  Glass 
and  other  Glasses.  G.  A.  Williams  and  J.  B.  Ferguson  (J. 
Amer.  Chem.  Soc.,  1922,  44,  2160 — 2167). — The  rate  at  which 
hydrogen  and  helium,  respectively,  leak  into  evacuated  tubes  of 
silica  glass,  pyrex  glass,  and  Jena  glass  has  been  determined  at  a 
series  of  temperatures  and  pressures.  It  is  shown  that  silica 
glass  is  permeable  to  hydrogen  at  high  temperatures.  The  perme¬ 
ability  is  proportional  to  the  gas  pressure  and  is  an  exponential 
function  of  the  temperature.  It  becomes  appreciable  at  300°. 
Silica  glass  is  similarly  permeable  to  helium,  and  this  is  easily 
measurable  at  182°.  At  500°,  the  permeability  for  helium  is 
about  twenty -two  times  that  for  hydrogen.  Neither  pyrex  glass 
nor  Jena  combustion  glass  was  found  to  be  permeable  to  hydrogen, 
but  apparently  hydrogen  reacts  with  pyrex  glass  causing  it  to 
blacken.  At  610°,  pyrex  glass  is  permeable  to  helium.  The 
permeabilities  of  a  number  of  samples  of  glass  have  been  deter¬ 
mined  and  the  results  compared  with  those  of  Wiistner  (Ann. 
Phys.,  1915,  [iv],  46,  1095)  and  others.  J.  F.  S. 

The  Solubility  of  Oxygen  in  Various  Organic  Solvents. 

Franz  Fischer  and  Georg  Pfleiderer  (Z.  anorg.  Chem.,  1922, 
124,  61 — 69). — The  solubility  was  determined  by  pumping  the 
gas  from  the  saturated  solution  by  means  of  a  mercury-air  pump 
and  measuring  the  amount  obtained.  The  results  embodying  the 
solubility  of  oxygen  in  sixteen  organic  solvents  are  tabulated ;  the 
specific  gravities  and  vapour  pressures  are  also  given.  W.  T. 

A  New  Form  of  Ozoniser.  H.  Nemecek  (Chem.  Listy , 
1922,  16,  276). — Two  stout  copper  wires  serve  as  electrodes  in  a 
horizontal  glass  cylinder,  the  arrangement  being  such  that  the 
distance  between  the  electrodes  can  be  varied.  The  energy  can 
be  obtained  by  means  of  a  Rhumkorff’s  coil  or  an  electric  machine. 

W.  T. 

Hydrophobic  and  Hydrophilic  Sols  of  Sulphur.  H. 

Freundlich  and  P.  Scholz  (Roll.  Chem .  Beihefte,  1922,  16,  234 — 
266). — The  behaviour  of  the  hydrophobic  and  several  hydro¬ 
philic  sols  of  sulphur  has  been  compared.  As  a  markedly  hydro- 
phile  sol,  that  investigated  by  Oden,  and  prepared  by  the  inter¬ 
action  of  hydrogen  sulphide  and  sulphur  dioxide,  and  by  the 
decomposition  of  thionic  acids,  has  been  considered,  and  as  a 
hydrophobe  sol,  that  prepared  by  Weimarn  by  pouring  an  alcoholic 
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solution  of  sulphur  into  water,  is  considered.  The  Weimam  sulphur 
sol  has  been  shown  to  be  completely  hydrophobic ;  it  is  negatively 
charged  and  is  coagulated  by  electrolytes  according  to  the  general 
laws  concerning  the  coagulation  of  hydrophobic  sols,  namely,  the 
strong  influence  of  the  absorbability  and  valency  of  the  kations, 
the  strong  effect  of  the  hydrogen-ion,  and  the  slight  effect  of  the 
hydroxyl-ion.  The  sols  may  only  be  prepared  in  relatively  small 
concentrations,  the  coagulum  is  not  peptised  by  washing  with 
water,  and  the  sols  may  be  preserved  for  a  day  or  two  only.  In 
keeping  with  Oden’s  results,  the  coagulation  of  Oden’s  sol  is  markedly 
different  from  that  of  Weimam’s  sol,  as  is  demanded  by  its  greater 
hydrophilic  behaviour.  The  difference  is  mainly  shown  in  the 
following  points  :  (i)  alkali  salts  have  a  ten  to  twenty  times  weaker 
coagulating  action  than  with  Weimarn’s  sol;  (ii)  the  lyotropic 
series  of  the  kations  is  well  defined ;  lithium-ions  have  a  very  weak 
coagulating  action,  whilst  sodium-,  potassium-,  rubidium-,  and 
caesium -ions  are  markedly  and  increasingly  stronger;  (iii)  acids 
have  a  still  weaker  coagulating  action  than  the  alkali  salts ;  (iv) 
alkalis  convert  the  Oden  sol  into  one  which  has  similar  proper¬ 
ties  to  the  hydrophobic  Weimarn  sol.  The  assumption  that  the 
micellae  of  Weimarn’s  sol  consist  of  A-sulphur  and  those  of  Oden’s 
sol  of  /A-sulphur  is  insufficient  to  explain  these  differences ; 
for  neither  the  behaviour  towards  acids  nor  that  towards  bases 
is  in  the  least  explained  by  the  above  assumption,  whilst  a 
very  possible  explanation  is  that  Oden’s  sol  contains  penta- 
thionic  acid,  whereas  Weimam’s  sol  does  not.  The  presence  of 
pentathionic  acid  in  Oden’s  sol  is  proved  by  the  following  data  : 

(i)  the  acid  can  be  detected  in  the  filtrate  from  coagulated  sulphur 
by  the  fact  that  on  the  addition  of  alkali  more  sulphur  is  deposited ; 

(ii)  prolonged  action  of  alkali  on  coagulated  sulphur  or  sulphur 
micellae  brings  about  the  formation  of  thiosulphate;  this  action 
is  brought  about  by  ammonia  without  the  sulphur  itself  being 
markedly  attacked.  It  is  probable  that  the  pentathionic  acid  is 
adsorbed  in  the  sulphur  particles,  since  this  substance  is  very 
difficult  to  remove  by  washing.  The  quantity  of  pentathionic 
acid  bound  to  the  sulphur  is  found  to  be  OT — 0*7  millimol.  per 
gram  of  sulphur.  The  influence  of  pentathionic  acid  on  the  stability 
of  Oden’s  sol  is  explained  as  follows.  This  acid  has  a  constitution 
which  is  closely  related  to  that  of  water  and  sulphur  and  therefore 
it  facilitates  the  formation  of  micellae,  winch,  in  addition  to  sulphur 
and  pentathionic  acid,  contain  large  quantities  of  water.  The 
greater  water  content  of  Oden’s  sol  is  manifested  by  its  greater 
transparency  when  compared  with  Weimarn’s  sol  of  equal  sulphur 
content.  The  micellae  are  to  be  represented  in  Oden’s  sol  by  the 

S/a  1/ 

formula  S606H2S60g",  and  in  Weimarn’s  sols  by  u  n  .  The 

H20  -=2^- 

structure  of  the  micellae  of  Oden’s  sol  explains  the  behaviour 
on  coagulation  as  regards  the  following  points  :  (i)  alkalis  de¬ 
compose  the  pentathionic  acid,  whereby  the  loose  combination 
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between  the  sulphur  and  water  is  also  disturbed  and  converted 
into  one  which  is  similar  to  that  of  the  Weimarn  sol ;  (ii)  acids 
have  such  a  feeble  coagulating  power  because  they  increase 
the  stability  of  the  pentathionic  acid  and  produce  more  penta- 
thionic  acid  from  the  pentathionates  which  may  be  present.  The 
structure  also  is  in  keeping  with  the  fact  that  hydrogen  sulphide 
has  an  action  on  the  sol  similar  to  that  of  the  alkalis ;  that  is,  it 
converts  it  into  an  hydrophobic  sol  which  is  much  less  stable 
because  the  pentathionic  acid  is  decomposed  by  hydrogen  sulphide 
with  separation  of  sulphur.  Further,  sols  of  the  same  nature  as 
Oden’s  sol  are  obtained  by  reactions  which  produce  both  sulphur 
and  pentathionic  acid;  for  example,  the  decomposition  of  sulphur 
monochloride  by  water  :  5S2Cl2+6H2O=58+H2S5O6+10HCl.  The 
stability  of  Oden’s  sol,  which  is  due  to  pentathionic  acid,  does  not 
depend  on  the  charge  of  the  micellae.  Whether  or  no  Oden’s  sol 
contains  S fx  cannot  be  definitely  answered,  although  the  yellow 
colour  of  the  sol  makes  it  extremely  likely  that  this  variety  of 
sulphur  is  present.  J.  F.  S. 

The  Existence  of  Sulphur  Tetroxide.  Friedrich  Meyer, 
Gustav  Bailleul,  and  Gerhard  Henkel  (Ber.,  1922,  55,  [B], 
2923 — 2929). — The  experiments  described  owed  their  origin  to  a 
desire  to  examine  Berthelot’s  sulphur  heptoxide  more  fully,  and 
as  a  considerable  quantity  of  the  product  was  desired,  the  original 
method  was  modified  by  submitting  a  current  of  sulphur  dioxide 
and  oxygen  to  the  silent  electric  discharge  instead  of  working 
with  a  fixed  volume  of  the  gases.  Contrary  to  Berthelot’s  state¬ 
ments,  the  product  which  is  formed  does  not  appear  to  have  an 
appreciable  vapour  tension  even  at  20°.  The  crystalline  substance 
described  by  Berthelot  is  only  formed  when  analysis  shows  that 
sulphur  trioxide  is  present  in  excess.  On  the  other  hand,  an 
amorphous  product  is  obtained  the  analyses  of  which  sometimes 
agree  with  the  formula,  S207,  but  sometimes  show  more  oxygen 
than  is  required  by  this  expression.  The  latter  substance  has 
been  prepared  in  a  specially  designed  discharge  tube  (which  is 
figured  in  the  original),  which  is  so  constructed  that  it  is  sufficiently 
small  and  light  to  be  weighed  on  an  analytical  balance,  that  it  can 
be  evacuated  and  kept  vacuous,  and  has  little  dead  space.  The 
material,  thus  prepared  in  the  tube  from  sulphur  dioxide  and 
oxygen,  is  weighed  and  analysed  in  situ.  For  the  latter  purpose, 
it  is  treated  with  an  aqueous  solution  of  potassium  iodide  with  which, 
at  a  sufficiently  low  temperature,  it  reacts  wdth  unexpected  slow¬ 
ness  and  wdth  the  liberation  of  a  very  small  proportion  of  oxygen. 
The  latter  is  measured  together  with  the  liberated  iodine  and 
sulphuric  acid.  The  highest  stage  of  oxidation  yet  reached  corre¬ 
sponds  with  the  formula,  S03,2S04.  The  authors,  however,  do 
not  consider  that  this  product  represents  the  most  highly  oxidised 
form  of  sulphur  which  is  possible,  since  in  their  work  up  to  the 
present  the  imparted  energy  has  not  been  sufficiently  great  in 
proportion  to  the  volume  of  gas  employed. 

It  appears  possible  that  Berthelot’s  sulphur  heptoxide  is  a 
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mixture  of  sulphur  trioxide  and  sulphur  tetroxide  in  equimolecular 
ratio.  H.  W. 


The  Isotopes  of  Selenium  and  some  other  Elements. 

F.  W.  Aston  ( Nature ,  1922,  110,  664). — Very  satisfactory  mass- 
spectra  have  been  obtained  in  the  case  of  selenium  by  vaporising 
the  element  in  the  discharge  tubes.  Selenium  is  shown  to  consist 
of  six  isotopes,  giving  lines  at  80,  78,  76,  82,  77,  and  74,  respectively, 
in  decreasing  order  of  intensity.  The  results  agree  with  the  atomic 
weight  as  determined  by  chemical  methods,  and  measurement  of 
the  lines  shows  no  detectable  deviation  from  the  whole-number 
rule.  The  mass  spectra  of  cadmium  and  tellurium  could  not  be 
obtained  by  this  method,  but  the  experiments  have  incidentally 
shown  that  chlorine  has  no  isotope  of  mass  39,  and  that  aluminium 
is  a  simple  element  of  mass  27.  Two  new  isotopes  of  xenon,  124 
and  126,  making  nine  in  all,  are  found  to  exist  in  minute  amounts. 
The  first  of  these  is  isobaric  with  tin,  and  the  selenium  lines  78, 
80,  and  82  are  isobares  of  krypton ;  it  is  noted  that  all  isobares  so 
far  discovered  have  even  atomic  weights.  A.  A.  E. 


Action  of  Compounds  of  Nitric  Oxide  and  Hydroxylamine 
on  Trisodium  Arsenite.  A.  Gutman n  ( Ber .,  1922,  55,  [JB], 
3007 — 3012).— The  oxidation  of  sodium  arsenite  to  arsenate 
by  sodium  benzenediaz oxide  (which  is  not  effected  by  the  iso - 
diazoxide)  has  been  attributed  previously  to  the  presence  of  a 
reactive,  labile  quadrivalent  oxygen  atom  (A.,  1912,  i,  397 ;  1915, 
i,  127) ;  an  extension  of  the  observations  to  a  series  of  derivatives 
of  nitric  oxide  and  hydroxylamine  indicates  that  sodium  arsenite 
is  a  specific  reagent  for  active  oxygen. 

Nitric  oxide  oxidises  sodium  arsenite  in  accordance  with  the 
equation:  2N0+Na3As03=N20+Na3As04;  a  similar  change 
occurs  when  an  excess  of  sodium  arsenite  is  added  to  a  solution 
of  nitric  oxide  in  freshly  prepared,  strongly  alkaline  potassium 
sulphite  solution.  Nitrosobenzene  does  not  react  with  sodium 
arsenite  at  the  atmospheric  temperature  but  at  the  temperature 
of  the  boiling  water-bath  gives  azoxybenzene  and  sodium  arsenate. 


The  constitutions 


1  and  \  $,  are  suggested  for  nitric  oxide 
Ph*N'0 


and  nitrosobenzene,  respectively.  Sodium  nitroprusside  does  not 
appear  to  react  with  sodium  arsenite.  With  hydroxylamine,  the 
reactions  NH2*0H+Na3As03==Na3As04+NH3  and  3NH2*OH= 
NII3+N2+3H20  occur  concurrently.  (3-Phenylhydroxylamine  gives 
sodium  arsenate,  aniline,  and  azoxybenzene,  4NHPh*OH+ 

Na3As03=Na3As04+2NH2Ph+0<C^p||+2H20,  whereas  the  iso¬ 


meric  p-aminophenol  is  inactive.  p-Ethylhydroxylamine,  on  the 
other  hand,  appears  to  give  only  arsenite  and  ethylamine. 
Dimethylaniline-A-oxide  and  sodium  arsenite  readily  yield  dimethyl- 
aniline  and  sodium  arsenate.  Quinine -A7- oxide  similarly  gives 
quinine  and  sodium  arsenate ;  the  two  oxides  are  therefore  peroxidic 
in  character.  H.  W. 
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Properties  and  Structure  of  Pernitric  Acid.  Iv.  Trifonov" 
(Z.  anorg.  Chem.,  1922,  124,  123 — 135). — Pernitric  acid  is  formed 
by  the  action  of  hydrogen  peroxide  on  an  acidified  nitrite  solution ; 
low  temperature  and  low  concentration  are  not  essential  for  its 
formation.  Above  70°,  it  decomposes  rapidly.  The  per- acid  can 
be  estimated  by  the  addition  of  potassium  bromide  in  dilute  solu¬ 
tion,  and  the  liberated  bromine  estimated  by  means  of  a  potassium 
iodide  solution.  The  author  finds  that  the  reaction  of  formation 
is  represented  by  the  equation  2HN02+3H202+(?i-— 1)H20  = 
N206,?iH20+3H20,  and  not  as  given  by  Raschig  ( Ber .,  1907, 
40,  4585)  or  Schmidlin  and  Massini  (A.,  1910,  ii,  498). 

It  thus  receives  the  formula  N02,0#0*N02,7iH20.  The  reactions  of 
pernitric  acid  with  some  organic  compounds  are  given.  W.  T. 

Phosphorus.  W.  Marckwald  and  K.  Helmholtz  (Z.  anorg. 
Chem.,  1922,  124,  81—104). — The  authors  find  the  melting  point 
of  scarlet  phosphorus  to  be  592*5^0*5°,  and  the  critical  tem¬ 
perature  of  the  yellow  modification  to  be  7206°.  Rapid  cooling 
of  phosphorus  vapour  deposits  a  mixture  of  the  yellow  and  scarlet 
forms ;  slow  cooling  deposits  the  pure  yellow  modification.  To 
explain  this  the  authors  assume  that  phosphorus  vapour  at  900° 
and  120  mm.  pressure  consists  of  P4  molecules  and  10%  P2 
molecules.  On  cooling,  the  P2  and  P4  molecules  combine  to  form 
the  complex  molecules  of  scarlet  phosphorus  and  this  is  to  a 
certain  extent  deposited.  Slow  cooling,  however,  allows  the  scarlet 
phosphorus  vapour  to  change  into  the  vapour  of  the  yellow  form. 
The  phenomenon  observed  on  cooling  liquid  scarlet  phosphorus  is 
explained  as  follows.  The  liquid  contains  molecules  of  'yellow 
(P4)  and  scarlet  (P*)  phosphorus  in  equilibrium :  ?iP4  m¥x. 
Above  592-5°,  most  of  the  molecules  are  P4  and  on  rapid  cool¬ 
ing  these  solidify,  giving  the  yellow  variety.  Slow  cooling  allows 
of  a  change  of  equilibrium  to  the  right  and  therefore  a  deposit 
of  the  scarlet  form  on  solidification.  It  is  shown  that  the  crystals 
isolated  from  a  melt  of  the  scarlet  variety  are  identical  with  Hittorf ’s 
phosphorus.  Black  phosphorus  changes  into  the  scarlet  form  on 
being  heated  at  575°.  W.  T. 

The  Toxic  Properties  of  Commercial  Ferrosilicon.  N. 

Kurnakov  and  G.  Urasov  (Z.  anorg.  Chem.,  1922,  123,  89 — 
131). — Commercial  ferrosilicon  has  been  found  to  evolve  poisonous 
and  explosive  gases.  The  alloys  containing  about  50%  silicon, 
which  is  attacked  by  water,  are  very  dangerous.  The  authors 
found  that  a  solid  phase  of  variable  composition,  leheauite,  makes 
its  appearance  in  iron-silicon  alloys  with  33*4  to  100%  by  weight 
of  silicon ;  lebeauite  solidified  at  1245°.  Lebeauite  can  f6rm  ternary 
and  quaternary  solid  solutions  with  phosphorus  and  aluminium. 
The  ternary  solid  solutions  (Fe,Si,P,  and  Fe,Si,Al)  of  lebeauite  are 
stable  towards  water.  The  quaternary  solution  (Fe,Si,Al,P)  is, 
however,  attacked  by  water,  phosphine  being  evolved.  Ferro¬ 
silicon  with  less  than  33 ‘4%  silicon  in  y-iron  can  dissolve  phos¬ 
phorus  and  aluminium  to  the  extent  of  1*7%  and  3%,  respectively. 


ii.  846 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


These  ternary  and  quaternary  solid  solutions  resist  the  action  of 
water.  Calcium  phosphide  will  not  dissolve  in  solid  or  liquid 
ferrosilicon.  W.  T. 

The  Mechanism  of  the  Formation  of  Silane  from  Mag¬ 
nesium  Silicide.  I.  Robert  Schwarz  and  Erich  Konrad 
(Ber.,  1922,  55,  [B],  3242 — 3252). — The  decomposition  of  magnesium 
silicide  by  aqueous  hydrochloric  acid  leads  ultimately  to  the  pro¬ 
duction  of  a  solid,  white  substance,  H2Si203,  which  shows  all  the 
properties  of  dioxodisiloxan.  The  substance,  however,  cannot  be 
a  primary  product  of  the  decomposition  of  the  silicide,  but  is  to 
be  regarded  as  the  final  result  of  a  series  of  intermediate  reactions 
which  cannot  be  followed  in  purely  aqueous  solution.  Attempts 
are  therefore  made  to  arrest  the  reaction  at  intermediate  stages 
by  replacing  the  water  to  a  greater  or  less  extent  by  alcohol.  Under 
these  conditions,  monosilane  is  not  evolved  during  the  first  period 
of  the  action,  and  the  solid  product  contains  magnesium,  which 
cannot  be  removed  by  washing,  but  is  free  from  chlorine.  It  is  a 
colourless  substance  (the  usual  brown  tint  is  due  to  admixed  ele¬ 
mentary  silicon)  which  explodes  on  contact  with  air,  yielding 
silicon  and  silicon  dioxide,  is  decomposed  by  water,  decolorises 
potassium  permanganate  and  alcoholic  bromine,  and  reduces  silver 
nitrate.  Analysis  of  it  gives  the  ratio  Si :  Mg  :  H— 1  :  2  :  2.  The 
primary  hydrolysis  of  magnesium  silicide  may  therefore  be  expressed 
by  the  equation  :  Mg.*Si!Mg+2H*OH— H2Si(Mg*OH)2.  In  these 
circumstances,  not  more  than  15%  of  the  silicon  actually  present  is 
found  in  the  solid  product,  whilst  also  none  escapes  as  monosilane. 
The  remainder  is  found  as  a  stable  alcohol  sol  of  silicic  acid.  A 
second  reaction  must  therefore  have  occurred,  possibly  in  accord¬ 
ance  with  the  scheme  :  Mg2Si+4HCl+2H20— 4H2+2MgCl2+Si02, 
whereby  account  is  rendered  of  the  evolution  of  hydrogen.  Ap¬ 
proximately  10%  of  the  magnesium  silicide  is  decomposed  in 
accordance  with  the  first  and  about  90%  in  accordance  with  the 
second  equation. 

Many  attempts  have  been  made  by  varying  the  concentration 
of  the  alcohol  and  shortening  the  period  of  the  action  of  the  acid 
on  the  silicide  to  isolate  other  compounds  intermediate  between 
the  primary  product  and  the  ultimate  silicoformic  anhydride. 
With  increasing  dilution  of  the  alcohol,  the  production  of  silanes 
increases,  but  very  little  definite  information  is  afforded  by  analysis 
of  the  solids.  They  can  only  be  regarded  as  mixtures  formed  by 
further  hydrolysis  of  the  primary  product,  which  they  resemble 
in  their  ready  inflammability  on  exposure  to  air.  It  appears  prob¬ 
able  that  the  initial  product  suffers  further  hydrolysis  in  two 
directions  such  as  are  suggested  by  the  schemes  ;  SiH2(Mg*OH)2-j- 
2H-OH=2Mg(OH)2+SiH4  and  SiH2(Mg-OH)2+H00+4HCl= 
2MgCl2+ 2H20 + SiH20 + 2H2. 

Magnesium  silicide  is  prepared  by  igniting  an  intimate  mixture 
of  finely-divided,  ignited  quartz  and  magnesium  powder  in  an 
atmosphere  of  hydrogen  and  mechanical  separation  of  the  crystals 
of  the  silicide  from  the  mixture.  The  crude  product  is  freed  from 
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admixed  magnesium  by  the  action  of  ethyl  bromide  and  anhydrous 
ether.  The  purified  material  is  a  uniform,  steel-blue,  crystalline 
powder  which  contains  traces  of  amorphous  silicon  and  iron  silicide. 
The  apparatus  used  in  studying  the  decomposition  of  the  silicide  is 
fully  figured  and  described  in  the  original.  H.  W. 

Pressure  of  Saturated  Carbonyl  Chloride  Vapour.  N.  I. 

Nikitin  ( J .  Russ.  Phys.  Chem.  Soc.,  1920,  52,  235 — 249). — The 
vapour  pressure  of  carefully  purified  carbonyl  chloride  has  been 
measured  at  a  number  of  temperatures  ranging  from  12*6°  to— 99°. 
The  pressure  has  the  value  889*2  mm.  at  12*  6°,  and  diminishes 
rapidly  with  fall  of  temperature  to  540*4  mm.  at  —0*41°,  and  then 
continually  more  slowly;  at  —19*43°,  the  value  is  232*2  mm.  and 
at  —94*2°  a  few  tenths  of  a  millimetre.  T.  H.  P. 

Interaction  of  Carbon  Tetrachloride  and  Fuming  Sulphuric 
Acid,  A.  I.  Lepin  ( J .  Russ.  Phys.  Chem.  Soc.,  1920,  52, 1 — 17). — The 
author  has  investigated  the  mechanism  of  the  formation  of  carbonyl 
chloride  and  chlorosulphonic  acid  from  carbon  tetrachloride  and 
fuming  sulphuric  acid  (cf.  Schiitzenberger,  Annalen,  1870,  154, 
375;  Armstrong,  J.  <pr.  Chem.,  1870,  [ii],  1,  246;  Erdmann,  A., 
1893,  i,  681).  If  the  fuming  acid  contains  45%  of  dissolved  sulphur 
trioxide,  corresponding  with  the  formula  H2S207,  the  reaction  is 
expressed  by  the  equation,  CC14+H2S04,S03—C0C12+2S03HC1.  If 
less  than  45%  of  dissolved  tri oxide  is  present,  so  that  the  acid  may 
be  regarded  as  a  solution  of  fuming  in  monohydrated  acid,  the 
fuming  acid  acts  as  above,  the  excess  of  monohydrate  remaining 
together  with  the  secondary  product,  chlorosulphonic  acid.  Finally, 
if  the  dissolved  sulphur  tri  oxide  exceeds  45%,  the  acid  may  be 
considered  as  a  mixture  of  pyrosulphuric  acid  with  sulphur  trioxide. 
In  this  case,  part  of  the  carbon  tetrachloride  reacts  according  to  the 
equation  CC14+H2S04,S03=C0C12+2S03HC1,  and  part  according 
to  CC14+2S03=C0C12+S205C12 ;  both  these  reactions  proceed 
quantitatively.  T.  H.  P. 

Reaction  between  Potassium  Azide  and  Iodine  in  the 
Presence  of  Carbon  Disulphide.  A.  W.  Browne  and  A.  B. 
Hoel  (J.  Amer.  Chem.  Soc.,  1922,  44,  2106 — 2116). — Potassium 
azide  reacts  with  iodine  in  the  presence  of  carbon  disulphide,  with 
the  formation  of  potassium  iodide  and  the  liberation  of  nitrogen. 
The  first  stage  in  this  reaction  consists  in  the  formation  of  potassium 
azidodithiocarbonate,  KS*CS*N3,  by  interaction  of  potassium  azide 
and  carbon  disulphide,  as  expressed  by  the  equation  *KN3+CS2= 
KS*CS#N3.  This  reaction  is  irreversible,  consequently  there  is  no 
regeneration  of  carbon  disulphide  after  it  has  once  reacted.  The 
second  stage  consists  in  the  reaction  between  potassium  azido¬ 
dithiocarbonate  with  iodine,  which  results  in  the  precipitation  of 
azidocarbon  disulphide  S2(CS*N3)2  according  to  the  equation 
2KS*CS,N3+2I=S2(CS*N3)2+2KI.  The  halogenoid  substance  azido¬ 
carbon  disulphide  liberates  triatomic  nitrogen  from  potassium 
azide,  with  resultant  evolution  of  ordinary  nitrogen,  as  shown 
by  the  equations  2KN3+S2(CS-N3)2=2KS-CS*N3+2N3 ;  2N8=3N2. 
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Combination  of  these  equations  with  the  preceding  one  leads  to  the 
simple  expression  of  the  final  result  obtained  when  carbon  disulphide, 
potassium  azidodithiocarbonate,  or  azidocarbon  disulphide,  in 
relatively  small  amount,  is  brought  into  contact  with  a  solution 
containing  potassium  azide  and  iodine.  These  results  have 
been  confirmed  by  iodometric  and  nitrometric  determinations  : 
2KN3+2I=2KI+3N2.  J.  F.  S. 

Potassium  Azidodithiocarbonate.  A.  W.  Browne  and 
A.  B.  Hoel  (J.  Amer.  Chem .  Soc .,  1922,  44,  2315 — 2320;  cf.  pre¬ 
ceding  abstract;  Sommer,  A.,  1916,  ii,  29). — Potassium  azido¬ 
dithiocarbonate  may  be  prepared  by  the  action  of  carbon  disulphide 
on  an  aqueous  solution  of  potassium  azide  at  40°.  It  is  obtained 
in  colourless,  deliquescent  crystals,  which  decompose  quantitatively 
when  gently  heated,  yielding  potassium  thiocyanate,  sulphur,  and 
nitrogen.  When  rapidly  heated,  the  substance  explodes,  with  the 
formation  of  potassium  sulphide,  carbon  dioxide,  and  sulphur 
dioxide  and  trioxide  in  addition  to  the  above.  Solutions  of  the 
salt  when  treated  with  various  oxidising  agents  or  when  electrolysed 
yielded  azidocarbon  disulphide  (SCSN3)2.  The  authors  confirm 
the  structure,  K'S*CS*N!N:N,  as  assigned  to  it  by  Sommer  (loc.  cit.). 

W.  G. 

Melting  and  Freezing  Point  of  Sodium  Chloride.  John 
Bright  Ferguson  (J.  Physical  Chem .,  1922,  26,  626 — 630). — The 
melting  point  and  freezing  point  of  sodium  chloride  have  been 
determined  by  means  of  a  platinum-platinum-rhodium  thermo¬ 
element.  As  the  mean  of  a  number  of  experiments,  the  value 
803 J°  is  found  for  the  freezing  point  and  803*4°  for  the  melting 
point.  The  author  recommends  the  value  803° ±1°  as  the  best  value 
for  the  freezing  point.  J.  F.  S. 

The  Properties  of  Ammonium  Nitrate.  IV.  The  Re¬ 
ciprocal  Salt-pair,  Ammonium  Nitrate  and  Sodium  Chloride. 

Edgar  Philip  Perman  (T.,  1922,  121,  2473 — 2483). 

Colloidal  Calcium  Hydroxide.  M.  von  Glasenapp  (Kolloid 
Z 1922,  31,  195 — -196). — Two  varieties  of  colloidal  calcium 
hydroxide  have  been  obtained  from  a  marly  dolomite  of  the  com¬ 
position  CaO  22*75%,  MgO  15*50%,  A1203  7*68%,  Fe203  T87%, 
Si02  15*27%,  C02  34*83%,  H20  1*81%.  The  dolomite  was  burnt 
at  720 — 7 80°  until  the  magnesium  carbonate  was  entirely  decomposed 
and  the  calcium  carbonate  half  decomposed.  After  the  burnt 
product  had  been  kept  for  twelve  hours  in  water,  the  two  colloidal 
varieties  of  calcium  hydroxide  were  microscopically  visible.  The 
primary  product  separates  first  from  solution  as  small  droplets 
which  grow  speedily,  and  pass  into  the  secondary  product  which 
forms  agglomerates  of  drops  having  the  appearance  of  a  cell  network. 
Both  colloids  are  optically  isotropic  but  strongly  refracting.  In 
reflected  light,  the  primary  colloid  is  light  blue  and  the  secondary 
bright  orange  in  colour.  The  secondary  colloid  does  not  maintain 
the  colloidal  state  very  long,  but  passes  into  crystalline  calcium 
hydroxide.  J.  F.  S. 
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Valency.  XVI.  The  Ammonia  Compounds  of  Calcium 
Haloids.  Gustav  F.  Huttig  (Z.  anorg.  Chem.,  1922,  123,  31 — 
42). — The  methods  of  investigation  were  as  previously  communicated 
by  the  author  (A.,  1920,  ii,  293  and  318).  The  following  ammonia 
compounds  were  found  to  exist  in  the  stable  state  : — CaCl2,8NH3 ; 
CaCl2,4NH3 ;  CaCl2,2NH3;  CaCl2,NH3;  CaBr2,8NH3;  CaBr2,6NH3; 
CaBr2,2NH3  ;  CaBr2,NH3 ;  CaI2,8NH3 ;  CaI2,6NH3 ;  CaI2,2NH3,  and 


CaI2,NH3. 

These  determinations  were  carried  out  at  various  temperatures 
ranging  from  —80°  to  230°.  The  isothermal  curves  pressure- 
composition  are  given.  W.  T. 

The  Solubilities  of  Calcite  and  Aragonite.  Hans  L.  J. 
Backstrom  ( Medd .  K.  Vetenskapsakad.  Nobel-Inst .,  1922,  4,  No.  11, 
1 — 11). — An  account  of  work  published  more  fully  elsewhere  (A., 
1921,  ii,  317).  E.  H.  R. 

Setting  and  Velocity  of  Solution  of  Burnt  Gypsum.  P.  P. 

Budnikov  and  Ja.  K.  Syrkin  (Bull.  Inst.  Polyt.  Ivanovo- 
Voznesensk. ,  1922,  6,  235 — 247). — The  authors  have  investigated 
the  velocities  of  dissolution  of  gypsum  after  the  latter  had  been 
heated  at  various  temperatures,  the  concentrations  being  deter¬ 
mined  at  different  stages  of  the  dissolution  by  means  of  conductivity 
measurements.  For  the  samples  which  have  been  heated  at  115° 
and  125°,  the  conductivity  and  hence  the  solubility  increases  rapidly 
to  a  point  corresponding  with  a  solution  considerably  supersaturated 
with  respect  to  CaS04,H20,  and  afterwards  diminishes,  at  first 
rapidly  and  then  slowly,  but  still  indicates  a  certain  degree  of  super- 
saturation  after  twenty-four  hours.  Supersaturated  solutions 
are  obtained  also  with  gypsum  heated  at  400°,  but  not  when  a 
temperature  of  500°  is  reached.  In  so  far  as  the  setting  of  gypsum 
is  conditioned  by  crystallisation  from  supersaturated  solutions, 
the  temperature  at  which  “  dead-burnt  ”  gypsum  is  formed  may 
therefore  be  assumed  to  be  about  450°. 

Burnt  gypsum  may  be  regarded  as  consisting  of  two  components, 
one  soluble,  which  dissolves  readily,  and  the  other  relatively 
insoluble.  The  solubility  of  samples  which  have  been  burnt  at 
temperatures  between  500°  and  800°  is  rapid  at  first,  this  being 
explained  by  the  presence  of  appreciable  proportions  of  the  soluble 
modification  in  dead-burnt  gypsuni. 

The  time  occupied  by  dissolution  does  not  furnish  an  exhaustive 
explanation  of  the  disappearance  of  the  ability  of  gypsum  to  set, 
and  the  authors  suggest  that  the  presence  of  the  insoluble  component 
in  the  interstices  of  the  crystals  prevents  the  latter  from  growing. 


T.  H.  P. 


The  Silicates  of  Strontium  and  Barium.  Pentti  Eskola 
(Amer.  J.  Sci.,  1922,  [v],  4,  331 — 375). — The  author  has  determined 
the  equilibrium  diagrams  of  the  binary  systems  SrO-Si02  and 
BaO-Si02,  respectively,  and  also  certain  characteristics  (crystal¬ 
line  system  and  habit,  refractive  indices  and  dispersion,  cleavage 
and  density)  of  the  compounds  and  eutectics  formed  in  these 
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systems.  The  corresponding  diagram  and  characteristics  in  the 
case  of  the  system  Ca0-Si02  are  given  for  purposes  of  comparison. 
In  the  system  Sr0-Si02,  compounds  2Sr0,Si02  and  Sr0,Si02  were 
found,  and  these,  together  with  SrO,  occurred  in  one  form  only, 
although  the  temperature  of  formation  of  the  silicates  was  varied 
from  the  melting  point  down  to  about  900°.  SrO,Si02  was  found  to 
be  closely  isomorphous  and  optically  very  similar  to  aCaO,Si02, 
Its  crystals  are  apparently  hemimorphic  and  belong  either  to  the 
dihexagonal  pyramidal  or  monoclinic  domatic  class,  probably  the 
latter.  In  the  system  BaO~Si02,  compounds  2Ba0,Si02,  BaO,Si02, 
2Ba0,3Si02,  and  Ba0,2Si02  were  found.  Of  these,  2Ba0,3Si02 
and  Ba0,2Si02  were  found  to  be  isomorphous,  of  orthorhombic 
symmetry,  forming  a  complete  series  of  solid  solutions.  The 
melting-point  diagram  of  this  series  is  of  Roozeboom’s  type  I, 
without  maximum  or  minimum,  and  the  index  of  refraction  varies 
continuously,  but  not  linearly  with  the  composition.  Barium 
metasilicate,  Ba0,Si02,  is  not  isomorphous  with  the  calcium  and 
strontium  meta-silicates.  It  is  optically  biaxial,  probably  of 
orthorhombic  symmetry,  and  forms  no  solid  solutions  with 
aCaO,Si02,  but  a  double  compound,  2Ca0,Ba0,3Si02  is  formed, 
which  decomposes  on  heating  into  aCaO,Si02  and  liquid.  Crystals 
of  the  double  compound  are  uniaxial  and  negative,  are  probably 
hexagonal,  and  show  good  cleavages  in  their  prismatic  zone.  Neither 
strontium  nor  barium  metasilicate  forms  with  magnesium  meta- 
silicate  a  double  compound  analogous  to  diopside.  Felspars 
analogous  to  anorthite  are  formed  by  both  strontium  and  barium. 
Strontium  felspar  and  anorthite  resemble  one  another  very  closely 
in  optical  properties,  and  the  two  appear  to  be  completely  miscible. 
Barium  felspar  is  monoclinic  and  readily  forms  Carlsbad  twins  of 
the  contact  type.  J.  S.  G.  T. 

The  System  Ammonium  Sulphate-Glucinum  Sulphate- 
Water  at  25°.  Hubert  Thomas  Stanley  Britton  (T.,  1922, 
121,  2612—2616). 

Preparation  and  Properties  of  Magnesium  Perchlorate 
and  its  Use  as  a  Drying  Agent.  H.  H.  Willard  and  G. 
Frederick  Smith  (J.  Amer.  Chem.  Soc.,  1922,  44,  2255 — 2259).— 
The  hexahydrate  of  magnesium  perchlorate  may  be  prepared  by 
dissolving  magnesia  in  perchloric  acid,  evaporating  the  solution 
until  fumes  of  perchloric  acid  are  evolved  and  crystallisation 
commences  at  the  surface.  The  mass  is  then  cooled  to  the  ordinary 
temperature  with  the  addition  of  sufficient  water  to  keep  the  mass 
semi-fluid.  The  crystals  are  separated  by  centrifuging,  redissolved 
in  water,  and  crystallised.  The  hexahydrate,  m.  p.  145 — 147°, 
df  1*970,  is  now  deliquescent.  The  trihydrate  is  prepared  by 
keeping  the  hexahydrate  over  phosphoric  oxide  at  20 — 25°  for  a 
month.  The  product  has  m.  p.  145 — 147°,  df  2*044.  The  anhy¬ 
drous  compound  is  obtained  by  heating  either  hydrate  at  170°  in 
a  current  of  dry  air  for  some  time  and  then  at  250°  for  a  short  time. 
Magnesium  perchlorate  decomposes  at  400°  without  melting, 
forming  a  mixture  of  the  oxide  and  chloride.  When  moist  gas  is 
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passed  over  anhydrous  magnesium  perchlorate  at  a  rate  not  greater 
than  5  litres  per  hour,  it  is  found  to  be  as  efficient  a  desiccating  agent 
as  phosphoric  oxide.  The  trihydrate  is  as  efficient  as  the  anhydrous 
salt  at  0°,  but  much  less  so  at  higher  temperatures.  J.  F.  S. 

Crystal  Structure  of  Cadmium  Iodide.  Richard  M. 
Bozorth  (J.  Arner.  Chem.  Soc .,  1922,  44,  2232 — 2236). — The  crystal 
structure  of  cadmium  iodide  has  been  investigated  by  means  of 
X-ray  spectra  and  Laue  photographs.  It  is  shown  that  cadmium 
iodide  is  not  hexagonal,  as  has  generally  been  supposed,  but  trigonal. 
The  unit  parallelepiped  contains  one  molecule,  and  the  shortest 
distance  between  the  centres  of  the  cadmium  and  iodine  atoms  is 
3-00  A.U.,  which  is  exactly  the  sum  of  the  radii  of  these  atoms  as 
found  by  Bragg  (A.,  1920,  ii,  537).  Because  of  the  nature  of  the 
structure,  the  iodine  atoms  are  also  “  in  contact  ”  on  the  Bragg 
hypothesis.  The  shortest  distance  between  their  centres  is  4»21  A.U., 
whilst  Bragg’s  value  of  the  diameter  of  this  atom  is  2-80  A.U.  This 
separation  indicates  that  the  atoms  which  are  presumably  similarly 
charged  may  be  expected  to  be  farther  apart  than  Bragg’s  hypothesis 
requires.  The  structure  may  be  divided  into  electrically  neutral 
layers  by  passing  planes  parallel  to  the  base  midway  between  the 
cadmium  atoms,  and  this  may  well  account  for  the  excellent  basal 
cleavage  of  the  crystal.  J.  F.  S. 

The  Ammoniates  of  Lead  Haloids.  Mixed  Compounds 
and  the  Parent  Salts.  Wilhelm  Biltz  and  Wilhelm  Fischer 
(Z.  anorg.  Chem,,  1922, 124,  230 — 247). — The  following  ammoniates 
of  the  haloids  of  lead  are  described  in  literature:  PbCl2,l*5NH3 ; 
PbCl2,2NH3;  PbBr2,2NH3;  PbI2,NH3;  PbI2,2NH3  ;  and  PbI2,4NH3. 
The  authors  were  able  to  show  also  the  existence  of  the  follow¬ 
ing  :  PbCl2,NH3 ;  PbCl2,3‘25NH3;  PbBr2,NH3;  PbBr2,3NH3; 

PbBr2,5-5NH3 ;  PbI2,0*5NH3 ;  and  PbI2,5NH3.  The  method  of 
investigation  was  the  same  as  that  employed  in  previous  work 
(cf.  Hiittig,  A.,  1920,  ii,  293,  318;  this  vol.,  ii,  849.  The  authors 
regard  the  compound  PbCl2,3-25NH3  or  4PbCl2,13NH3  as  a  mixed 
compound  of  the  salts  PbCl2,8NH3,  PbCl2,2NH3,  and  2PbCl2,3NH3. 
Similarly,  2PbBr2,llNH3  is  a  compound  of  PbBr2,8NH3  and 
PbBr2,3NH3,  and  2PbI2,10NH3  a  compound  of  PbI2,8NH3  and 
PbI2,2NH3.  These  mixed  compounds  are  not  characterised  by  great 
stability  or  by  instability ;  methods  of  detecting  their  formation 
are  desirable.  W.  T. 

Action  of  Ammonium  Nitrate  and  of  Aqueous  Ammonia 
on  Copper.  Properties  of  Cupric  Tetrammine  Nitrite  and 
Nitrate.  Henry  Bassett  and  Reginald  Graham  Durrant 
(T.,  1922,  121,  2630—2640). 

The  Solubility  of  Copper  Hydroxide  in  Sodium  Hydroxide 
Solutions.  G.  Svensen  Melbye  ( Medd .  K,  Vetenskapsalcad, 
Nobel- Inst.,  1922,  4,  No.  8,  1 — 11). — The  solubility  of  copper 
hydroxide  in  sodium  hydroxide  solutions  between  2*65  and  6*6X 
increases  at  a  linear  rate  with  the  concentration  of  sodium  hydr¬ 
oxide  according  to  the  equation  [Cu(OH)2]=0-045[NaOH]— 0*095. 
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The  solutions  were  prepared  by  running  a  solution  of  copper  sulphate 
very  gently  into  the  sodium  hydroxide  solution  until  turbidity 
appeared,  they  were  then  filtered  and  analysed.  Assuming  that 
a  true  solution  of  a  cuprate  is  formed  of  the  composition  Na2Cu203 
and  that  its  degree  of  dissociation  is  equal  to  that  of  sodium  silicate, 
the  ion  product  of  the  labile  cupric  acid,  H2Cu203,  is  found  to  be 
2^=09  X  10“17.  For  the  hydrate  H2Cu02  the  ion  product  is  K2— 
1*3  Xl0~18.  The  solutions  of  sodium  cuprate  gradually  deposit 
cupric  oxide  on  keeping.  E.  H.  R. 

The  Composition  of  Scheele's  Green.  G.  Bornemann  (Z. 
anorg.  Chem .,  1922,  124,  36 — 38). — The  author  finds  that  Scheele’s 
green  is  not  acid  copper  ortho -arsenite,  CuHAs03,  but  a  normal 
arsenite,  3Cu0,As203,#H20.  The  composition  was  found  to  vary 
with  the  method  of  preparation ;  the  greater  the  excess  of  alkali 
employed  the  richer  is  the  product  in  copper  oxide.  W.  T. 

The  Rate  of  Formation  of  some  Nitrides.  G.  Tammann 
(Z.  anorg.  Chem.,  1922,  124,  25 — 35). — The  rate  of  increase  in 
thickness  of  the  nitride  was  measured  by  the  change  in  colour  of 
the  films.  In  the  case  of  cerium,  lanthanum,  and  a  mixture  of  the 
two,  the  rate  of  increase  of  the  film  plotted  against  the  logarithm 
of  the  time  gave  two  straight  lines  cutting  in  each  case  at  a  definite 
temperature.  The  same  applies  to  the  metals  in  oxygen.  The 
presence  of  moisture  in  the  gases  greatly  accelerates  their  action. 
The  film  of  nitride  on  iron  protects  the  metal.  Cobalt,  nickel, 
molybdenum,  tungsten,  tantalum,  and  silicon  do  not  change  in  an 
atmosphere  of  nitrogen  at  700° ;  magnesium  and  calcium  are  con¬ 
verted  into  their  grey  nitrides.  W.  T. 

Honda's  Conception  of  the  A1  Transformation  and  the 
Quenching  of  Steels.  Masumi  Chikashige  (Z.  anorg.  Chem., 
1922,  124,  59 — 60). — A  theoretical  paper,  in  which  the  author 
criticises  the  views  of  Honda  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1919,  8, 
181),  and  claims  that  a  better  interpretation  is  given  by  the  following 
scheme  : 

Pearlite  — >  stable 


Austenite  Martensite  — >  instable  but  realisable. 

below  721°. 

W.  T. 

The  Ternary  System  Iron-Boron-Carbon.  R.  Vogel  and 
G.  Tammann  (Z.  anorg .  Chem.,  1922,  123,  225 — 275). — The  authors 
discuss  the  results  of  Hannesen  (A.,  1915,  ii,  464)  and  Tschischevsky 
and  Herdt  (A.,  1917,  ii,  372),  who  investigated  the  system  iron-boron. 
The  disagreement  of  their  results  is  found  to  be  due  to  differences 
in  the  rate  of  cooling.  Rapid  cooling  (as  carried  out  by  the  former) 
results  in  the  separation  of  supersaturated  mixed  crystals.  The 
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present  authors  carried  out  a  systematic  study  of  the  ternary 
system  iron-boron-carbon  and  their  results  are  given  in  detail. 
Equilibrium  sets  in  so  slowly  that  the  structure  and  properties 
of  the  iron-boron-carbon  alloys  depend  to  a  large  extent  on  the 
preliminary  heating.  The  limit  of  the  influence  of  boron  on  the 
structure  was  found  to  be  0-02%.  W.  T. 

The  Constitution  of  Erdmann’s  Salt  and  its  Derivatives. 

E.  H.  Riesenfeld  and  R.  Klement  (Z.  anorg.  Chem .,  1922, 
124,  1 — 21). — The  authors  claim  that  Erdmann’s  salt, 
[(N02)4Co(NH3)2]R,  has  the  two  ammonia  molecules  in  the  ex¬ 
position.  They  base  their  conclusions  on  the  fact  that  (1)  by  the 
action  of  ethylene  diamine  the  trinitro-ethylenediamine-monammine 
derivative  is  obtained,  [(N02)3Co  enNH3JR ;  (2)  the  dioxalato- 
diammine  derivative,  [(C204)2Co(NH3)2]R,  prepared  from  Erdmann’s 
salt,  could  not  be  resolved  into  optical  antipodes ;  (3)  the  non-resolva¬ 
bility  again  of  the  monoxalato-derivative,  [C204(N02)2Co(NH3)2] ; 
(4)  the  ease  with  which  the  die hloro -derivative  was  prepared, 
[(N02)2C12Co(NH3)2]. 

The  oxalate  group  could  not  be  replaced  by  the  malonate  radicle 
on  account  of  the  solubility  and  reducibility  of  the  malonate. 
Methods  of  preparing  the  above  derivatives  are  given.  W.  T. 

Preparation  of  Colloidal  Solutions  of  Nickel  and  Cobalt 
Hydroxides  and  some  other  Compounds  of  these  Metals. 

O.  F.  Tower  and  Martha  C.  Cooke  (J.  Physical  Chem .,  1922, 
26,  728 — 735). — Two  methods  are  described  for  preparing  colloidal 
suspensions  of  nickel  hydroxide,  one  by  dialysing  a  solution  of 
nickel  tartrate  in  the  presence  of  an  alkaline  solution  of  potassium 
tartrate,  and  the  other  by  treating  a  N /10-solution  of  nickel  chloride 
with  a  little  more  than  the  equivalent  quantity  of  a  solution  of 
potassium  hydroxide,  allowing  the  precipitated  nickel  hydroxide  to 
settle,  siphoning  off  the  supernatant  liquid,  adding  water,  and 
repeating  the  process  several  times.  Only  very  weak  suspensions 
of  cobaltous  hydroxide  could  be  obtained  by  these  methods.  Any 
solids  obtained  from  the  solutions  referred  to  in  a  previous  work 
on  this  subject  (A.,  1900,  i,  587)  are  composed  of  nickel  tartrate 
with  potassium  tartrate  adsorbed  in  it.  Glycerol  does  not  prevent 
the  precipitation  of  nickel  hydroxide  from  aqueous  solutions  of 
nickel  salts.  In  alcoholic  solution,  interesting  transformations 
occur  in  the  gel  on  keeping,  and  finally  a  solution  is  obtained  from 
which  nickel  hydroxide  cannot  be  precipitated  by  dilution  with 
water.  Colloidal  solutions  of  nickel  sulphide,  which  are  readily 
formed  in  the  presence  of  an  alkaline  solution  of  a  tartrate,  immedi¬ 
ately  decompose  with  precipitation  of  the  sulphide  on  dialysing 
out  the  tartrate.  J.  S.  G.  T. 

Hydrated  Oxides.  IV.  Harry  B.  Weiser  (J.  Physical 
Chem.y  1922,  26,  654 — 686;  cf.  this  vol.,  ii,  575). — A  continuation  of 
previous  work  in  connexion  with  the  oxides  of  tin.  It  is  shown  that 
the  so-called  stannic  and  metastannic  acids  are  not  acids,  but  are 
hydrated  stannic  oxides  the  composition  and  properties  of  which  are 


ii.  854 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


determined  by  the  conditions  of  formation.  Stannic  oxide,  freshly 
prepared  by  precipitation  from  a  solution  of  a  stannic  salt  at 
the  ordinary  temperature,  is  a  loose,  highly  hydrated  mass  which  is 
readily  peptised  by  dilute  acids  and  alkalis,  forming  a  colloidal 
solution,  and  is  dissolved  by  concentrated  acids  and  alkalis,  forming 
salts.  The  oxide  is  more  compact,  less  hydrated,  less  soluble,  and 
less  easily  peptised  the  higher  the  temperature  of  formation. 
Freshly -prepared  stannic  oxide  undergoes  these  changes  on  keeping 
at  the  ordinary  temperature.  Experiments  on  the  peptisation  by 
nitric  acid  of  oxides  prepared  under  different  conditions  show  that 
the  different  products  are  not  mixtures  of  varying  amounts  of  a 
definite  a-oxide  peptisable  by  nitric  acid  with  a  definite  p-isomeride 
which  is  not  peptisable  by  nitric  acid.  Hydrated  stannic  oxides 
prepared  at  different  temperatures  or  aged  for  varying  lengths  of 
time  are  chemical  individuals  which  differ  from  each  other  in  the 
size  of  the  particles  and  the  structure  of  the  mass,  and  hence  in 
their  adsorbability  and  mordanting  action,  their  ease  of  peptisation, 
and  their  solubility.  There  are  no  definite  hydrates  of  stannic 
oxide.  Salts  of  the  general  formulae  SnR4  and  M2Sn03  are  formed 
by  the  action  of  concentrated  acids  and  alkalis  on  newly-formed 
hydrated  stannic  oxide.  Numerous  oxy-salts  and  complex  stan- 
nates  and  metastannates  have  been  prepared  by  the  action  of 
acids  and  alkalis  on  different  hydrated  stannic  oxides.  These  are 
not  definite  compounds,  but  are  adsorption  products,  the  com¬ 
position  of  which  is  determined  by  the  age  of  the  hydrated  oxide 
and  the  concentration  of  acid  or  base  with  which  they  were  treated. 
Colloidal  solutions  of  hydrated  stannic  oxide  can  be  prepared  by 
peptisation  of  the  freshly-formed  oxide  with  dilute  acids  or  alkalis. 
The  colloid  ages  slowly  on  keeping  and  rapidly  on  heating.  Any 
number  of  colloidal  solutions  are  possible,  each  differing  from  the 
others  in  the  size  of  the  hydrated  particles  and  hence  in  their 
reactivity,  adsorbability,  and  stability  under  given  conditions. 
Hydrated  stannic  oxide  adsorbs  colloidal  gold,  silver,  and  platinum, 
forming  purple  masses,  the  most  common  of  which  is  the  gold 
compound,  purple  of  Cassius.  All  these  purple  substances  are 
colloidal  in  character,  the  composition  varying  with  the  conditions 
of  formation.  When  freshly  prepared,  they  are  readily  peptised  by 
dilute  acids  and  alkalis,  but  when  aged  by  drying  they  are  peptised 
but  slightly  even  by  concentrated  reagents.  A  mixture  of  the 
hydrated  oxides  of  iron  and  tin  in  certain  proportions  is  soluble  in 
dilute  ammonia.  The  reason  for  this  is  that  hydrated  stannic 
oxide  is  peptised  by  the  hydroxyl-ion,  whilst  ferric  oxide  is  not, 
but  colloidal  stannic  oxide  adsorbs  ferric  oxide  and  carries  it  into 
colloidal  solution  as  long  as  tin  is  present  in  excess.  At  the  same 
time,  hydrated  ferric  oxide  adsorbs  stannic  oxide  and  tends  to 
take  it  out  of  colloidal  solution,  so  that  when  the  former  is  present 
in  large  excess  none  of  the  latter  remains  peptised.  Stannic  oxide 
does  not  precipitate  in  the  usual  way  from  a  solution  of  tin  in 
nitric  acid  containing  a  suitable  amount  of  iron.  The  reason  for 
this  is  that  hydrated  stannic  oxide  peptised  by  nitric  acid  coagulates 
spontaneously,  since  the  aged  oxide  is  neither  peptised  nor  dis- 
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solved  by  this  acid.  Ferric  nitrate  peptises  the  oxide  both  when 
newly  formed  and  when  aged.  Hence  if  freshly-prepared  stannic 
oxide  is  peptised  either  by  ferric  nitrate  or  by  a  suitable  mixture 
of  ferric  nitrate  and  nitric  acid,  coagulation  does  not  take  place  on 
keeping  or  boiling  on  account  of  the  stabilising  action  of  the  strongly 
adsorbed  ferric  ion;  but  if  the  concentration  of  ferric  ion  in  the 
nitric  acid  solution  is  too  low,  complete  or  partial  coagulation  takes 
place  on  keeping  or  boiling.  Stannic  oxide  jellies  are  prepared  by 
coagulation  of  colloidal  solutions  of  the  oxide  with  suitable  con¬ 
centrations  of  electrolytes.  The  results  of  the  present  investigation 
support  the  author’s  general  hypothesis  of  the  formation  of  jellies. 

J.  F.  S. 

The  Occurrence  of  Germanium  in  Cassiterite.  Assar 
Hadding  (Z.  anorg .  Chem .,  1922  123,  171 — 172). — The  author 
examined  cassiterite  from  Finbo  by  means  of  the  X-ray  spectro¬ 
graph  and  found  it  to  contain  the  following  elements  :  tin,  tan¬ 
talum,  iron,  manganese,  germanium,  and  zinc.  The  intensity  of 
the  lines  shows  that  the  amount  of  germanium  was  less  than  that 
of  manganese  and  more  than  that  of  zinc.  A  similar  analysis 
of  cassiterite  from  Mamacka  gave  like  results.  No  germanium 
was  indicated  in  cassiterite  from  Finland  and  Bohemia.  W.  T. 

Germanium  Hydride.  Rudolf  Schenck  [with  Albert 
Imker]  (Eec.  trav.  chim.,  1922,  41,  569 — 575). — The  preparation 
of  an  alloy  of  germanium  and  magnesium  could  not  be  effected 
by  the  action  of  magnesium  on  germanium  oxide,  as  the  reaction 
is  too  violent.  The  germanium  was  obtained  as  oxide  from 
argyrodite ;  this  was  purified  by  conversion  into  germanium  silico- 
fluoride,  thence  into  sulphide,  and  finally  into  oxide.  Reduction 
to  the  metal  was  then  effected  by  heating  in  a  stream  of  hydrogen, 
and  an  alloy  was  prepared  by  heating  one  part  of  the  powdered 
germanium  so  obtained  with  two  parts  of  magnesium  powder  in 
an  atmosphere  of  hydrogen.  The  hydride,  prepared  by  the  action 
of  hydrochloric  acid  on  the  alloy  in  a  stream  of  hydrogen,  was 
obtained  pure  by  cooling  to  the  temperature  of  liquid  air.  Small 
quantities  of  germanium  chloroform  were  produced  simultaneously 
with  the  hydride  and  condensed  in  a  freezing  mixture  in  the  pre¬ 
liminary  stages  of  cooling.  The  uncondensed  gases  were  passed 
through  silver  nitrate  solution  and  again  through  a  tube  cooled 
in  liquid  air,  but  were  not  completely  freed  from  the  hydride, 
which  could  still  be  detected  by  its  nauseating  odour  and  by 
the  deposition  of  metallic  germanium  on  porcelain  when  the  gas 
was  burnt.  The  hydride  condensed  to  a  white  solid  which  was 
purified  by  sublimation,  m.  p.  —165°,  b.  p.  — 126°/757  mm.  Values 
for  the  vapour  pressure  from  —164°  to  —125°  are  given.  Three 
determinations  of  molecular  weight  by  Regnault’s  method  gave  a 
mean  value  of  76*93,  the  theoretical  value  being  76*50.  The  gas 
readily  decomposes  into  its  elements  on  heating  (cf.  Paneth  and 
Schmidt- Hebb el,  this  vol.,  ii,  776),  and  an  analysis  was  carried 
out  by  passing  it  through  a  heated  tube,  the  hydrogen  formed 
being  estimated  in  a  eudiometer  and  the  germanium  weighed 


ii.  856 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


as  such.  Three  determinations  gave  94*70%  Ge  and  5*29%  H  as 
mean  values,  the  calculated  percentages  for  GeH4  being  94*73  and 
5*27.  The  volume  ratio  of  germanium  hydride  to  the  hydrogen 
obtained  by  its  decomposition  was  found  to  be  1  :  2*05.  The 
general  reactions  of  the  gas  show  that  it  is  endothermic  and 
analogous  in  properties  to  the  hydrides  of  arsenic,  antimony,  tin, 
and  bismuth  (cf.  Voegelen,  A.,  1902,  ii,  401).  H.  J.  E. 

Sulphide  Sols.  III.  Sol  Preparation  by  Hydrolysis. 

F.  V.  von  Hahn  (Kolloid  Z .,  1922,  31,  200 — 203;  cf.  A.,  1921, 
ii,  577). — Fairly  stable  antimony  pentasulphide  sols  may  be  pre¬ 
pared  by  the  hydrolysis  of  the  alkali  salts  of  stibiothiosulphuric 
acid.  The  hydrolysis  takes  place  extremely  readily  according  to 
the  equation  2Na3Sb(S203)3=Sb2S6+3Na2S04+3S02+S  (Szilagyi, 
A.,  1920,  ii,  207).  The  preparation  is  carried  out  as  follows  :  a 
0*5%  solution  of  sodium  antimony  thiosulphate  is  kept  until  it 
commences  to  turn  yellow  and  to  show  a  definite  Tyndall  cOne ; 
it  is  then  placed  in  a  dialyser  and  washed  with  warm  distilled 
water.  After  several  hours’  dialysis,  the  solution  has  taken  on  a 
deep  red  colour.  The  main  point  to  be  observed  in  the  preparation 
is  the  rapid  removal  of  the  alltali  sulphate.  In  the  presence  of 
sodium  chloride  the  sol  cannot  be  prepared,  nor  can  a  sol  having 
a  greater  molecular  concentration  than  0*4  be  obtained.  Sols  of 
one-tenth  this  concentration  are  stable  for  a  few  hours  only. 
The  sols  prepared  from  the  sodium  salt  are  more  stable  than 
those  prepared  from  either  lithium  or  potassium  antimony  thio¬ 
sulphate.  Attempts  to  prepare  arsenic  pentasulphide  sols  by  the 
hydrolysis  of  alkali  arsenic  thiosulphates  failed  entirely  owing  to 
the  greater  instability  of  these  compounds.  J.  F.  S. 

Complex  Platinum  Compounds.  III.  Molecular  Rear¬ 
rangements  observed  with  Complex  Platinum  Compounds. 

L.  A.  Tschtjgaev  and  N.  K.  Pschenicyn  (J.  Buss.  Phys .  Chem. 
Soc .,  1920,  52,  47 — 62). — The  depolymerisation  of  bicomplex  salts 
of  the  type  [Pt4A]PtX4  (where  A~ a  molecule  of  ammonia,  amine, 
organic  sulphide,  etc.),  resulting  in  the  formation  of  the  mono¬ 
meric  type  [Pt2A,X2]  and  in  the  accompanying  transference  of 
one -half  of  the  total  A  molecules  from  one  platinum  atom  to  another 
is  frequently  encountered  among  complex  platinum  compounds, 
but  has  not  previously  been  observed  with  the  simplest  purely 
inorganic,  in  particular  with  the  ammino-,  complexes  of  platinum. 
This  gap  has  now  been  filled  by  the  authors,  who  show  that  tetra- 
amminoplatinous  platinochloride  (Magnus’s  green  salt)  is  capable 
of  undergoing  depolymerisation  in  accordance  with  the  scheme 
[Pt4NH3]PtCl4=[Pt2NH3,Cl2],  the  chloride  of  Reiset’s  Base  II 
being  thus  formed.  The  reaction  is  effected  by  cautious  heating 
over  a  naked  flame  to  270°,  and  never  proceeds  to  completion, 
part  of  the  green  salt  decomposing  with  separation  of  metallic 
platinum. 

Experiments  have  been  made  also  with  certain  heterometallic 
bicomplex  compounds  in  which  the  platinum  occurs  only  in  the 
anion,  [PtX]4,  whilst  the  kation  is  formed  of  another  metal  in  com- 
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bination  with  a  known  number  of  A  molecules  giving  the  so-called 
neutral  part  of  the  complex  :  for  example,  [M,nA]PtlL^.  If  as  the 
component  M  is  taken  an  element  such  as  silver,  zinc,  copper, 
mercury,  etc.,  wrhich,  according  to  all  the  available  data,  holds 
molecules  of  ammonia,  etc.,  less  stably  than  does  platinum,  the 
transference  of  these  molecules  from  the  metal  M  to  the  platinum 
should  take  place  with  great  readiness.  With  the  amminosilver 
platinichlorides,  the  transference  of  ammonia  from  the  silver  to 
the  platinum  atom  occurs  at  comparatively  low  temperatures  : 
At  60 — 70°,  monoamminosilver  platinichloride  yields,  together 
with  silver  chloride,  also  (a)  tetra-amminoplatinous  platinichloride 
(Magnus's  green  salt),  (6)  chlorotriamminoplatinous  platinichloride 
(Cleve’s  salt),  and  (c)  cisdichlorodiamminoplatinum  (Peyrone’s 
chloride) 

(a)  [Pt4NH3]PtCl4  [AgNH3]2PtCl4  ->  gg»>Pt<{j}  (e) 

3 

4 

(b)  [Pt3NH3Cl]2PtCl4,AgCl 

whilst  at  a  higher  temperature  (100°)  the  last  two  compounds 
disappear  and  are  replaced  by  tfrafttS-dichlorodiamminoplatinum 
(chloride  of  Reiset’s  Base  II) ;  in  either  case,  the  loss  of  ammonia 
is  negligible.  At  all  temperatures  between  100°  and  200°,  di- 
amminosilver  platinichloride  yields  a  new  product,  namely,  tetra- 
amminoplatinous  chloride  (chloride  of  Reiset’s  Base  I),  the  loss 
of  free  ammonia  being  considerable.  At  100°,  the  only  compound, 
besides  silver  chloride,  accompanying  the  chloride  of  Reiset’s 
Base  I  is  Magnus’s  salt;  at  150°,  the  chloride  of  Reiset’s  Base  II 
also  appears,  whilst  at  200°  Magnus’s  salt  disappears  and  the 
chlorides  of  Reiset’s  Bases  I  and  II  form  the  sole  products.  The 
Base  II  chloride,  which  appears  in  all  cases  at  the  highest  temper¬ 
atures,  is  evidently  a  secondary  product  formed  from  Magnus’s  salt. 

When  heated  at  50 — 60°,  diethylamminosilver  platinichloride 
readily  undergoes  transformation  into  the  analogues  of  the  chloride 
of  Reiset’s  Base  I  and  Magnus’s  green  salt,  part  of  the  ethylamine 
being  liberated  :  [Ag2NH2Et]2PtCl4=2AgCl+[Pt4NH2Et]Cl2  and 
2[Ag2NH2Et]2PtCl4=4Ag01+[Pt4NH2Et]PtCl4+4NH2Et.  Under 
the  same  conditions,  monoethylamminosilver  platinichloride  gives 
the  analogues  of  Magnus’s  green  salt  and  Peyrone’s  chloride,  part 
of  the  original  compound  also  decomposing  with  complete  loss  of 
the  amine  and  formation  of  silver  platinichloride. 

Tetramminozinc  platinichloride,  [Zn4NH3]PtCl4,  gives,  at  111°, 
Peyrone’s  chloride,  Magnus’s  green  salt,  and  the  chloride  of  Reiset’s 
Base  I.  T.  H.  P. 

The  Alkali-Ruthenium  Double  Sulphites.  Heinrich  Remy 
(Z.  anorg.  Chem .,  1922,  124,  248 — 274). — The  following  definite 
double  sulphites  of  ruthenium  and  the  alkali  metals  were  pre¬ 
pared,  K2S03,Ru(0H)S03,3H20 ;  K2S03,3RuS03,6H20(  ?) ; 

7Na2S03,2RuS03,7H20 ;  7Na2S03,2RuS03,9H20 ; 

SKjjSOg^RuSOa^HaO . 
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There  were  also  obtained  substances  which  on  analysis  did  not 
correspond  with  any  simple  formula,  probably  being  mixtures  of  the 
above.  The  properties  of  the  above  double  sulphites  are  given. 
The  author  discusses  the  difficulties  of  analysis.  W.  T. 
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The  Examination  of  Naturally  Occurring  Gases.  II.  F. 

Henrich  [with  G.  Prell]  ( Ber .,  1922,  55,  [B],  3021 — 3025). — The 
method  for  the  collection  and  examination  of  naturally  occurring 
gases  has  been  simplified  and  extended  (cf.  A.,  1920,  ii,  767).  The 
gases  from  a  number  of  springs  have  been  analysed,  since  such 
data  appear  to  the  author  to  form  the  most  trustworthy  basis  for 
a  judgment  as  to  the  atmospheric  or  terrestrial  origin  of  the  water. 
Re-examination  of  the  gas  from  a  cold  spring  near  Leupoldsdorf, 
Bavaria,  confirms  the  previous  analysis  (Henrich,  loc.  cit.),  showing 
it  to  contain  oxygen  13% ;  nitrogen  and  the  rare  gases  being  the 
only  other  constituents.  The  gas  from  a  second  spring  situated 
about  a  hundred  metres  above  the  foregoing  was  also  composed 
of  the  constituents  of  air,  but  with  only  18*8%  of  oxygen.  The 
gas  from  a  third  spring  was  found  to  contain  oxygen  (18-2%), 
nitrogen  (81*8%),  argon,  and  neon  (1*1%).  Since  the  ratio  of 
nitrogen  to  rare  gas  in  these  gases  is  approximately  the  same  as  in 
air,  it  appears  that  the  latter  in  some  unexplained  manner  has  got 
below  the  water  in  the  spring.  The  low  oxygen  content  of  the 
gases  in  comparison  with  that  of  air  is  explained  by  the  greater 
solubility  of  oxygen  than  of  nitrogen  in  water,  so  that  a  gas  richer 
in  nitrogen  is  evolved.  The  extent  to  which  the  air  is  depleted  of 
its  oxygen  appears  to  depend  on  the  pressure  of  the  water  in  the 
spring.  H.  W. 

The  Examination  of  Naturally  Occurring  Gases.  III. 

F.  Henrich  [with  G.  Prell]  (Ber.,  1922,  55,  [B],  3026 — 3030). — 
Analyses  are  given  of  the  gases  from  a  number  of  pools  on  the 
Luisenburg  near  Wunsiedel  and  Alexandersbad  (Fichtelgebirge)  of 
which  one  may  be  quoted 

H2S  (traces),  C023*l%,  02 1-7%,  CH4,  53-9%,  N2+rare  gases  41-3%. 

Methane,  carbon  dioxide,  and  the  small  amounts  of  hydrogen 
sulphide  appear  to  owe  their  origin  to  a  bacterium  which  is  not 
completely  identical  with  Bacillus  methanigenes.  Nitrogen  and  the 
rare  gases  must  be  derived  originally  from  the  air.  H.  W. 

Dopplerite.  Studies  in  the  Composition  of  Coal.  Fred¬ 
erick  Vincent  Tideswell  and  Richard  Vernon  Wheeler  (T., 
1922,  121,  2345—2362). 

Massive  Troilite  from  Del  Norte  Co.,  California.  Arthur 
S.  Eakle  (Amer.  Min.,  1922,  7,  77 — 80). — The  bronze-tarnished 
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mineral  (light  greyish -brown  when  untarnished)  resembles  pyrrhot¬ 
ite,  but  differs  from  this  in  being  non-magnetic  and  in  being  readily 
soluble  in  dilute  sulphuric  acid.  Analysis  of  the  soluble  portion 
gave  Fe  62*70,  S  35*40%  agreeing  with  the  formula  FeS ;  d4*67. 
The  mineral  is  thus  identical  with  the  meteoric  troilite.  It  occurs 
with  chalcopyrite  and  magnetite  in  serpentine,  and  has  probably 
resulted  by  the  action  of  hydrogen  sulphide  solutions  on  the  mag¬ 
netite.  Troilite  and  pyrrhotite  are  regarded  as  distinct  species, 
and  the  suggestion  that  pyrrhotite  is  FeS+S  in  solid  solution 
(A.,  1912,  ii,  354)  is  not  accepted.  The  magnetic  character  of 
pyrrhotite  suggests  the  formula  Fe3S4  for  the  end-member  of  the 
series  FenSn+1.  L.  J.  S. 

Keeleyite,  a  new  Lead  Sulphantimonite  from  Bolivia, 

Samuel  G.  Gordon  ( Proc .  Acad.  Nat.  Sci.  Philadelphia ,  1922,  74, 
101 — 103). — This  occurs  as  radiating  aggregates  of  acicular  (perhaps 
orthorhombic)  crystals  with  pyrites  and  quartz  in  the  San  Jose 
mine  at  Oruro.  It  is  dark  grey  with  bright  metallic  lustre  and 
gives  a  greyish-black  streak;  d  5*21,  H  2.  Analysis  by  J.  E. 
Whitfield  gave  : 

Pb.  Sb.  Cu.  Fe.  S.  Quartz.  Total. 

25-80  43*46  2*25  2*77  24*54  (1*18)  100*00 

Deducting  8*15%  of  admixed  sulphides,  this  gives  the  formula 
2PbS,3Sb2S3,  corresponding  with  rezbanyite  (2PbS,3Bi2S3).  The 
compositions  of  the  known  lead  sulphantimonites  are  represented 
on  a  triangular  diagram.  L.  J.  S. 

An  Andorite-bearing  Silver  Ore  from  Nevada.  Earl  V. 

Shannon  [Proc.  U.S .  Nat.  Museum ,  1922,  60,  art.  16,  1 — 5). — An 
ore  specimen  from  Keyser  mine,  Nye  Co.,  Nevada,  shows  rough 
prisms  of  andorite  with  pyrite  and  sphalerite  in  a  gangue  of  rhodo- 
chrosite  and  quartz.  Analysis  I  of  the  andorite  gives,  after  de¬ 
ducting  zinc  and  iron  as  sphalerite,  the  formula  PbAgSb3S6.  The 
crystals  are  usually  altered  and  filled  in  a  central  cavity  with  a 
matted  mass  of  fine  fibres.  Analysis  II  of  this  alteration  product 
suggests  the  formula  Pb3AgSb3S8,  and  shows  that  there  has  been 
a  removal  of  silver  and  antimony  sulphides. 


Pb. 

Ag- 

Fe.  Zn. 

Sb. 

S. 

Total. 

I  . 

23*35 

12-09 

1*55  3*56 

37*64 

22*63 

100-82 

II  . 

45*14 

7*78 

2*72  1*56 

23*22 

[19-58] 

100-00 

The  pale  pinkish-buff  rhodochrosite  gave  : 

MnO. 

FeO. 

CaO. 

MgO. 

C02. 

Total. 

MnC03. 

49-49 

7*68 

3*13 

0-93 

[38*87] 

100*10 

80*15 

L.  J.  S. 


Sodium  Carbonate  Minerals  from  Lake  Magadi,  Kenya 
Colony.  P.  Walther  ( Amer .  Min.,  1922,  7,  86 — 88). — The 
extensive  trona  deposit  of  Lake  Magadi  consists  of  an  aggregate 
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of  pale -yellow,  bladed  crystals  up  to  9  cm.  in  length.  Analysis  of 
an  average  sample  with  d  2*14  gave  : 

Fe203, 

Na2C03.  NaHC03.  H20.  NaCl.  A1203.  Si02.  CaO,MgO,S03.  Total. 

43-55  40-41  15*55  0-36  0-04  0-07  traces  99-98 

agreeing  with  the  formula  Na2C03,NaHC03,2H20.  The  mineral 
has  evidently  been  formed  by  the  action  of  carbon  dioxide  and 
water  on  sodium  silicates,  since  the  rocks  in  the  neighbourhood 
show  extensive  bands  of  flinty  silica  and  carbon  dioxide  issues 
from  numerous  cracks  at  the  surface.  The  salt  crusts  of  Little 
Magadi,  a  dry  salt  pan  25  miles  to  the  south,  consist  of  harder, 
bladed  (monoclinic  ?)  crystals  which  on  analysis  proved  to  be 
pure  sodium  hydrogen  carbonate.  This,  owing  to  ready  loss  of 
carbon  dioxide  and  conversion  into  trona,  has  not  hitherto  been 
recognised  as  a  mineral.  It  here  owes  its  existence  to  the  presence 
of  a  large  excess  of  carbon  dioxide,  which  issues  from  cracks  in  the 
soil  and  rocks  with  a  hissing  sound.  Optical  examination  by  E.  T. 
Wherry  detected  only  trona,  but  the  material  had  evidently  been 
altered  in  the  meantime.  A  new  mineral  name  for  sodium  hydrogen 
carbonate  is  therefore  avoided  for  the  present.  L.  J.  S. 

Constitution  of  Thaumasite.  Edw.  F.  Holden  (Amer. 
Min.,  1922,  7,  12 — 14). — Calculations  by  the  Lorentz- Lorenz 
formula  of  the  molecular  refractivity  of  thaumasite,  directly  and 
from  its  components,  point  to  the  presence  of  2 OH  (rather  than 
40H)  in  the  formula  CaC03,CaS04,CaSi03,15H20.  L.  J.  S. 

Minerals  from  Ljubija,  Bosnia.  Rudolf  Koechlin  ( Tsch . 
Min.  Mitt .,  1921,  35, 1 — 12)/ — The  iron-ore  at  Ljubija,  near  Prijedor, 
consists  of  crystalline-granular  chalybite  with  impregnations  of 
galena,  pyrites,  and  chalcopyrite.  Near  the  surface,  the  chalybite 
is  altered  to  limonite,  with  which  are  various  other  secondary 
minerals.  These,  including  the  rarer  species  leadhillite,  pyrochroite, 
and  beudantite,  are  described.  L.  J.  S. 

A  New  Mineral  which  Contains  the  Rare  Earths  as  its 
Main  Component.  F.  Henrich  [with  G.  Hiller]  ( Ber .,  1922, 
55,  [B],  3013 — 3021). — W einschenkite  occurs  in  very  small  quantity 
in  the  Bavarian  Oberpfalz  in  white,  matted,  globular  deposits  and 
in  radiating  needles  on  brown  haematite  from  which  it  is  readily 
detached.  It  appears  to  be  mainly  a  hydrated  phosphate  of 
yttrium  and  erbium,  P04(Er,Y),2H20 ;  but  indications  of  the 
presence  of  other  rare  earths  have  been  obtained.  The  small 
amount  available  was  insufficient  for  a  complete  analysis. 

Pseudowavellite ,  also  occurring  in  minute  amount  in  the  same 
locality,  resembles  wavellite  in  that  it  contains  aluminium  as  its 
main  component,  with  calcium  oxide  (13%),  barium  oxide,  and 
strontium  oxide  (about  1%)  and  rare  earths  (2 — 3%).  Erbium 
and  yttrium  appear  to  be  present  in  addition,  possibly,  to  the 
cerium  earths.  H.  W. 
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Supplementary  Note  on  Ishika waite,  a  New  Mineral  from 
Ishikawa,  Iwaki  Province.  Yfhn  Shlbata  and  Kenjiro 
Kimura  (J.  Chem.  Soc.  Japan,  1922,  43,  648 — 649). — The  unnamed 
mineral  from  Ishikawa,  of  which  an  analysis  was  given  (this  vol., 
ii,  517),  is  now  termed  ishikawaite;  the  crystals  are  rhombic 
[a  :  b  :  c-=0-9451  :  1  :  1-147].  K.  K. 

Glauconite  from  Lewes,  Sussex  :  Constitution  of  Glaucon¬ 
ite.  A.  F.  Hallimond  [with  analysis  by  E.  G.  Radley]  (Min. 
Mag.,  1922,  19,  330 — 333). — A  boring  through  the  Gault  at  Iford 
Manor,  near  Lewes,  struck  the  Greensand  at  a  depth  of  325  feet. 
The  upper  bed  of  this  consists  almost  entirely  of  small  grains  of 
dark-green  glauconite.  The  grains  consist  of  a  felted  mass  of 
minute,  birefringent  flakes  with  mean  n  1*62 ;  d  2*70.  Analysis 


gave  : 

Si02. 

AI2O3. 

Fe203. 

FeO. 

CaO. 

MgO. 

4812 

9-16 

19*10 

3*47 

0-76 

2-36 

KaO. 

Na20. 

H20 
at  105°. 

H20 

>105°. 

Total. 

7-08 

0-22 

4-78 

5*28 

100-33 

From  this  and  a  selection  of  earlier  analyses,  the  formula  is 
deduced  as  R2O,4(R2O3,RO),10SiO2,wH2O,  in  which  Al203+Fe203 
and  FeO + MgO  are  regarded  as  mutually  replaceable.  In  some 
cases,  there  is  a  considerable  replacement  of  potassium  by  sodium, 
and  the  variety  soda-glauconite  is  suggested.  L.  J.  S. 

Structure  and  Composition  of  the  Strathmore  (Perth¬ 
shire)  Meteorite.  W.  F.  P.  McLintock  and  F.  R.  Ennos  (Min. 
Mag.,  1922,  19,  323 — 329). — Four  stones  were  observed  to  fall 
along  a  track  six  miles  in  length  on  December  3,  1917 ;  the 
largest  weighed  9932  grams  and  the  total  weight  was  13,255  grams. 
The  structure  is  that  of  the  intermediate  chondrite  group ;  d  3-53. 
The  bulk-analysis,  deduced  from  analyses  of  the  attracted  and 
unattracted  portions,  is  : 


FeT” 

Ni. 

~ Co. 

Fe. 

8. 

Si02. 

Ti02. 

AI2O3. 

Cr203. 

Fe203. 

7-31 

1-26 

0-05 

4-00 

2-29 

40-32 

0-14 

2-57 

0-44 

0-35 

FeO. 

MnO. 

CaO. 

MgO. 

k2o. 

Na20. 

h2o. 

F2O  5. 

Cl. 

Total. 

12-99 

0-29 

1-84 

24-96 

0-11 

0-90 

0-17 

0-23 

0-03 

100-25 

From  this  is  calculated  the  following  mineral  composition : 
felspar  10-93,  ilmenite  0-27,  chromite  0-65,  magnetite  0*51,  chlor- 
apatite  0-56,  olivine  41*13,  bronzite  30*91,  troilite  6*29,  nickel-iron 
8*62,  water  0*17%.  L.  J.  S. 
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A  Microcolorimeter  and  Nephelometer.  A.  Baudouin 
and  H.  B^jnard  (Compt.  rend.  Soc .  biol.,  1920,  83,  602 — 603). — A 
description  of  a  miniature  Duboscq  colorimeter,  of  which  the  cups 
have  a  capacity  of  2  c.c.,  and  the  tube  an  adjustment  of  20  mm. 
The  apparatus  can  also  be  used  as  a  nephelometer  or  ultraphoto¬ 
meter,  and,  by  replacing  the  ocular  with  a  small,  direct- vision 
spectroscope,  can  be  converted  into  a  spectroscope  comparator. 

Chemical  Abstracts. 

Colorimeter.  Ed.  Moreau  and  A.  Bonis  (Ann.  Falsify  1922, 
15, 357 — 360). — The  apparatus  consists  essentially  of  two  graduated 
cylinders  placed  side  by  side  in  a  suitable  frame;  one  of  these 
contains  the  test  solution  and  the  other  the  standard  or  comparison 
solution.  The  latter  is  admitted  through  a  side  tube  at  the  bottom 
of  the  cylinder,  this  tube  being  connected  with  a  tapped  funnel  or 
reservoir  containing  the  solution.  W.  P.  S. 

The  Application  of  Coloured  Glasses  instead  of  Liquids 
in  Colorimetric  Researches.  Klas  Sonlen  (Arkiv  Kerri.  Min. 
Geol.,  1922,  8  No.  7,  1 — 10). — Combinations  of  coloured  glasses  are 
used  as  standards  in  colorimetry.  Coloured  glasses  suitable  for 
this  purpose  may  be  prepared  by  dyeing  the  gelatin  films  on 
photographic  plates  from  which  the  silver  has  been  removed  by 
treatment  with  thiosulphate.  W.  O.  K. 

A  New  Apparatus  for  Exact  Gas  Analysis.  K.  A.  Sciialler 
and  W.  Berndt  ( Chem .  Ztg.,  1922,  46,  972 — 973). — The  apparatus 
consists  of  a  manometer,  a  measuring  tube  immersed  in  a  water- 
jacket  with  air  agitation,  and  a  detachable  absorption  vessel  with 
an  adjustable  mercury  reservoir.  The  passage  of  the  mercury 
from  the  manometer  into  the  measuring  tube  is  prevented  by  placing 
between  them  a  U-tube  containing  at  its  lowest  point  either  a 
constriction  or  a  throttle  cock.  All  the  operations  of  gas  analysis 
can  be  carried  out  in  this  apparatus  except  explosions,  for  which 
the  absorption  vessel  is  replaced  by  a  eudiometer.  The  procedure 
for  estimating  carbon  dioxide,  heavy  hydrocarbons,  oxygen,  carbon 
monoxide,  and  the  combustion  of  hydrogen,  methane,  and  ethane 
is  described.  H.  C.  R. 

A  Modified  Methyl-orange  Indicator.  Kenneth  Claude 
Devereux  Hickman  and  Reginald  Patrick  Linstead  (T., 
1922,  121,  2502—2506). 

Apparatus  for  Electrometric  Titration.  W.  E.  Garner 
and  C.  A.  Waters  (J.  Soc.  Chem.  Ind.t  1922,  41,  337— 338t).— The 
electrode  vessel,  which  carries  a  small  bulb,  is  attached  to  a  rotating 
stirrer;  two  side  tubes  on  the  vessel  are  turned  downwards  and 
constricted  at  the  ends.  The  bulb  is  convenient  in  the  preparation 
of  a  calomel  electrode.  The  side  tubes  are  packed  with  asbestos,  the 
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vessel  is  filled  completely  with  electrolyte,  and  it  is  supported  from 
the  glass  tube  of  the  stirrer  by  means  of  a  waxed  cork.  The  metal 
used  as  an  electrode  is  fused  or  waxed  into  a  thin  glass  tube  and 
attached  by  means  of  a  small  binding  screw  to  the  rotating  spindle, 
electrical  connexion  being  made  through  a  small  steel  mercury  cup 
to  another  binding  screw.  The  outer  electrode  is  of  any  convenient 
form ;  the  turned-down  side  tubes  on  the  electrode  vessel  make  it 
possible  to  commence  a  titration  with  5  c.c.  of  solution  in  the  beaker. 

W.P.S. 

Quantitative  Analysis  by  Measurement  of  the  Degree  of 
Supersaturation.  Ernst  Fritz  Hoppler  ( Chem .  Ztg .,  1922,  46, 
957 — 958). — The  time  elapsing  between  the  addition  of  a  reagent 
and  the  formation  of  a  precipitate  or  coloration  can  be  utilised  as  an 
approximate  quantitative  measure  of  traces  of  substances  in  solution. 
The  method  is  particularly  applicable  to  water  analysis.  Sulphuric 
acid  and  calcium  can  be  estimated  in  this  way  between  the  dilutions 
of  2-3  and  100  mg.  per  litre.  Nitrous  acid  can  also  be  estimated  by 
this  means  when  not  in  greater  concentration  than  0*5  mg.  per  litre. 

H.  C.  R. 

The  Rapid  Estimation  of  Chlorine  in  Organic  Compounds. 

E.  Votocek  {Chem.  Listy ,  1922,  16,  248 — 249). — The  author  com¬ 
bines  the  method  of  Marcusson  and  Droscher  (A.,  1910,  ii,  543)  with 
his  titration  of  chlorides  against  a  mercuric  salt  in  the  presence  of 
sodium  nitroprusside  as  an  indicator.  The  present  author  carries 
out  the  combustion  in  a  funnel-shaped  vessel  of  several  litres 
capacity  fitted  with  a  stopcock.  Since  sufficient  hydrogen  is 
present  in  the  molecule  to  convert  all  the  chlorine  into  hydrogen 
chloride,  the  products  of  combustion  are  absorbed  by  water  and 
titrated  directly  against  mercuric  nitrate.  The  estimation  takes 
about  an  hour  and  a  half.  W.  T. 

Potassium  Dichromate  as  a  Standard  in  Iodimetry  and 
the  Estimation  of  Chromates  by  the  Iodide  Method.  Warren 
C.  Vosburgh  ( J .  Amer.  Chem .  Soc.,  1922,  44,  2120 — 2130). — It  is 
shown  that  titration  of  iodine  with  thiosulphate  in  dilute  acid 
solutions  gives  results  which  are  0*1 — 0*3%  higher,  and  more  con¬ 
cordant  than  the  results  of  titration  in  a  neutral  solution.  The 
presence  of  air  affects  the  titration  of  iodine  with  thiosulphate  when 
the  acidity  of  the  solution  is  equivalent  to  0*3A-hydrochloric  acid 
or  greater,  causing  too  much  thiosulphate  to  be  required.  An 
apparent  excess  of  oxidising  action  of  dichromate  is  caused  by  the 
titration  of  the  iodine  in  a  solution  of  too  high  an  acid  concentration. 
This  can  be  corrected  by  the  exclusion  of  air,  but  more  easily  by 
dilution  to  such  an  hydrogen-ion  concentration  that  the  presence  of 
air  will  not  interfere.  Chromates  may  be  estimated  to  within  0*1% 
by  the  iodide  method  under  the  proper  conditions.  Potassium 
dichromate  as  a  standard  for  thiosulphate  solutions  agrees  with  pure 
iodine  to  within  0-1%,  but  gives  a  slightly  lower  value.  Errors 

in  the  iodine  standardisation  leading  to  such  a  difference  appear  to 

be  about  as  probable  as  errors  in  the  dichromate  standardisation. 
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A  standard  solution  of  potassium  permanganate  is  not  trustworthy 
as  a  standard  for  thiosulphate  solutions.  J.  F.  S. 

The  Estimation  of  Sulphuric  Acid  as  Barium  Sulphate. 
Evidence  of  the  Existence  of  a  Complex  Barium  Sulphuric 
Acid.  D.  BalaPvEFf  (Z.  anorg.  Chem.,  1922,  123,  69 — 82). — 
The  sources  of  error  in  the  estimation  of  sulphuric  acid  as  barium 
sulphate  are  :  (1)  occlusion  of  salts  by  the  precipitate,  for  example, 
barium  chloride ;  (2)  occlusion  of  the  mother-liquor ;  (3)  the  for¬ 
mation  of  the  complex  ion  [Ba5(S04)6],  and  this  leads  to  the  chief 
error.  The  author  isolated  the  potassium  salt  of  this  complex  ion 
[Ba5(S04)6]K2.  The  most  accurate  results  are  obtained  when 
barium  sulphate  is  precipitated  slowly  from  a  dilute,  boiling  solution 
acidified  with  hydrochloric  acid.  Crystals  in  the  precipitate  have 
various  forms ;  the  prismatic  form  corresponds  with  the  simple 
salt  BaS04.  The  chlorine  content  of  barium  sulphate  is  not  caused 
by  the  salt  S04(BaCl)2.  W.  T. 

Application  of  Conductometric  Titrations  to  Precipitation 
Analysis.  V.  Conductometric  Titrations  with  Barium 
Salts.  I.  M.  Kolthoff  (Z.  anal.  Chem.,  1922,  61,  433 — 448).— 
Sulphates  may  be  accurately  titrated  conductometrically  by  means 
of  barium  chloride  in  solutions  as  dilute  as  0  001 N.  The  titration 
may  be  carried  out  more  rapidly  and  exactly  if  alcohol  is  added  to 
the  solution  than  if  an  excess  of  barium  sulphate  is  stirred  in.  The 
presence  of  mineral  acids,  aluminium,  and  calcium  leads  to  low  results, 
whereas  the  presence  of  iron  salts  generally  causes  the  results  to 
be  too  high.  Nitrates  in  moderate  amount  do  not  interfere.  The 
method  is  not  applicable  to  the  determination  of  sulphates  in  water 
owing  to  the  presence  of  calcium. 

Carbonates  and  chromates,  as  well  as  oxalates,  tartrates,  citrates, 
and  malates  in  the  presence  of  sufficient  alcohol  may  all  be  titrated 
with  barium  chloride  in  a  similar  manner  to  sulphates,  but  phos¬ 
phates,  pyrophosphates,  succinates,  benzoates,  and  salicylates 
cannot  be  titrated  by  conductometric  methods  with  barium  chloride. 

A.  R.P. 

Some  new  Volumetric  Methods.  (Estimation  of  Sulphate, 
Lead,  Acids,  and  Ammonia.)  Karl  Jellinek  and  H.  Ens 
(Z.  anorg .  Chem.,  1922,  124,  185- — 202). — The  volumetric  methods 
of  estimating  sulphate  are  unsuitable  on  account  of  the  filtrations 
involved.  The  authors  have  worked  out  the  following  method. 
Excess  of  barium  nitrate  is  added  to  a  sulphate  solution,  to  this  is 
added  excess  of  potassium  chromate  and  this  excess  estimated  by 
running  in  a  barium  solution  until  the  yellow  colour  disappears. 
Error  by  this  method  0-3%.  The  use  of  silver  salt  as  an  indicator 

is  not  possible  because  the  solubilities  of  silver  and  barium  chromates 

are  very  near  to  one  another.  The  following  is  given  as  a  volumetric 
method  of  estimating  lead ;  excess  of  chromate  is  added  to  a  lead 
salt,  a  little  silver  nitrate  is  then  added,  and  the  excess  of  chromate 
is  determined  by  titrating  against  a  lead  salt  until  the  disappearance 
of  the  reddish-brown  silver  chromate.  The  latter  method  can  also 
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be  employed  for  the  indirect  estimation  of  sulphate.  Titration  of 
metals  against  arsenates  and  arsenites  does  not  give  positive  results. 
The  authors  suggest  the  use  of  a  copper  solution  as  an  indicator  in 
acidimetry,  the  alkali  being  added  until  the  precipitated  hydroxide 
makes  its  appearance.  W.  T. 

Estimation  of  Selenium.  Luigi  Losana  (Giom.  Chim.  Ind . 
Appl. ,  1922,  4,  464 — 466). — The  method  used  for  estimating  sulphur 
(this  vol.,  ii,  582,  656)  may  be  employed  also  for  the  estimation  of 
selenium  if  a  larger  excess  of  iron  is  taken  and  the  exclusion  of  air 
during  the  reduction  is  rendered  as  complete  as  possible.  By 
suitable  modification  of  the  procedure,  sulphur  and  selenium  may 
be  estimated  simultaneously  (cf.  J.  Soc .  Chem.  Ind.,  1922*  Dec.). 

T.  H.  P. 

Rapid  Method  for  Estimating  Ammonia  in  Ammonium 
Salts.  Hermann  Burkardt  (Chem.  Ztg .,  1922,  46,  949). — 
Attention  is  directed  to  a  rapid  method  for  estimating  ammonia  in 
its  salts,  in  which  formaldehyde  solution  (containing  no  free  acid) 
is  added  to  the  solution  containing  an  ammonium  salt,  and  the  acid 
formed  according  to  the  equation  6CH20+4NH4C1=6H20+4HC1+ 
(CH2)  6N4  is  then  directly  titrated  with  a  standard  solution  of  sodium 
hydroxide,  using  phenolphthalein  as  an  indicator.  A.  J.  H. 

Titration  of  Nitrous  Acid,  and  the  Estimation  of  Nitrous 
and  Arsenious  Acids  in  the  Presence  of  Each  Other.  Alfons 
Klemenc  (Z.  anal .  Chem.,  1922,  61,  448 — 454). — The  titration  of 
acidified  solutions  of  nitrites  with  permanganate  in  the  air  is  attended 
with  possible  errors  due  to  loss  of  nitrogen  oxides  and  the  slowness 
with  which  the  reaction  proceeds  towards  the  end.  These  dis¬ 
advantages  may  be  overcome  by  adding  the  nitrite  solution  without 
acidifying  to  a  solution  containing  an  excess  of  potassium  perman¬ 
ganate  and  sulphuric  acid  and  enclosed  in  a  glass -stoppered  flask 
containing  carbon  dioxide  under  slightly  reduced  pressure.  The 
solution  is  warmed  at  40°  to  complete  the  reaction  and  the  excess 
of  permanganate  is  then  titrated  with  standard  oxalic  acid. 

[With  F.  Pollak.] — The  method  is  extended  to  the  estimation 
of  nitrous  and  arsenious  acids  in  the  same  solution,  one  portion  of 
which  is  titrated  in  the  presence  of  sodium  hydrogen  carbonate 
with  iodine  for  arsenious  acid  and  another  portion  with  permangan¬ 
ate  as  described  above  to  obtain  the  sum  of  the  two  acids.  Nitrous 
acid  is  then  found  by  difference.  A.  B.  P. 

The  Use  of  Benzidine  in  the  Detection  of  Phosphoric  Acid. 

F.  Feigl  (Z.  anal.  Chem.,  1922,  61,  454 — 457). — The  yellow  pre¬ 
cipitate  produced  by  ammonium  molybdate  in  the  usual  test  for 
phosphoric  acid  is  often  contaminated  with  arseno-molybdate  and 
with  molybdic  acid,  especially  if  an  old  solution  of  the  reagent  is 
used.  To  test  this  precipitate  for  the  presence  of  phosphoric  acid, 
it  is  collected  on  a  close,  ashless  filter  and  washed  somewhat,  then 
moistened  with  a  solution  of  benzidine  hydrochloride  containing 
acetic  acid.  The  moist  paper  is  held  over  an  ammonia  bottle,  the 
vapour  from  which  turns  the  precipitate  blue  in  those  parts  eon- 
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taining  phosphoric  acid.  Even  when  no  visible  precipitate  is 
produced  in  the  test  solution  it  should  be  poured  through  the  paper 
and  the  paper  tested  as  described.  The  blue  colour  is  apparent 
when  the  original  solution  contains  only  1  part  of  phosphorus 
as  phosphoric  acid  in  460,000  parts  of  water.  A.  R.  P. 

The  Volumetric  Estimation  of  Phosphoric  Acid  and 
of  Sodium  Phosphate  and  Pyrophosphates.  Frank  X. 
Moerk  (Amer.  J.  Pharm .,  1922,  94,  641 — 650). — Phosphoric  acid 
and  disodium  hydrogen  phosphate  can  be  estimated  volumetrically 
by  titration  with  sodium  hydroxide  and  hydrochloric  acid,  respect¬ 
ively,  using  a  mixture  of  methyl-orange  and  indigo -carmine  as 
indicator.  To  obtain  results  in  consistent  agreement  with  the  silver 
phosphate  precipitation  method  followed  by  titration  of  the  liberated 
acid  with  alkali  hydroxide  until  a  permanent  brown  coloration  of 
silver  oxide  is  obtained,  the  dilution  of  the  reacting  solutions  must 
be  specified,  and  a  definite  quantity  of  sodium  chloride  must  be 
added,  the  silver  phosphate  method  being  apparently  unaffected 
by  these  factors .  For  the  neutralisation  method,  using  the  indicator, 
the  procedure  is  as  follows.  To  100  c.c.  of  water  0*2  c.c.  each  of 
0*1%  methyl-orange  solution  and  0-3%  indigo -carmine  solution 
are  added,  followed  by  dilute  hydrochloric  acid  until  the  green 
colour  changes  without  producing  a  violet  colour.  The  solution 
thus  prepared  is  divided  into  two  equal  parts,  one  being  set  aside 
and  the  other  being  added  to  the  phosphoric  acid  or  phosphate 
solution  to  be  estimated,  and  the  mixture  titrated  to  match  the 
tint  of  the  reserved  portion  of  the  indicator  solution  with  sodium 
hydroxide,  or  hydrochloric  acid,  as  the  case  may  be.  The  end¬ 
point  corresponds  in  each  case  with  the  formation  of  NaH2P04. 
Under  these  conditions  and  using  N  / 2  solutions,  results  in  agreement 
with  the  silver  phosphate  method  were  obtained  by  titrating  in 
presence  of  7-5%  of  sodium  chloride  for  the  phosphoric  acid,  and 
2-5%  for  the  phosphate.  Under  similar  conditions,  sodium  pyro¬ 
phosphate  can  be  titrated  with  acid  as  a  diacid  base.  G.  F.  M. 

Methyl-red  in  the  Assay  of  Phosphoric  Acid  and  Sodium 
Phosphate.  Frank  X.  Moerk  and  Edward  J.  Hughes  (Amer. 
J.  Pharm.,  1922,  94,  650 — 655).- — Of  the  two  methods  described  in 
the  preceding  abstract  and  the  U.S.P.  IX  method  for  the  volumetric 
estimation  of  phosphoric  acid  and  phosphates,  the  latter  process 
always  gives  low  results.  The  mixed  indicator  method  is  the  most 
rapid,  but  is  influenced  by  the  weight  taken,  by  the  amount  of 
sodium  chloride  present,  and  by  the  strength  of  the  volumetric 
solutions.  The  best  results  when  working  with  unknown  quantities, 
are  obtained  by  the  silver  phosphate  method,  titrating  back  the 
liberated  acid  with  alkali  hydroxide  and  using  methyl-red  as  indicator. 
The  procedure  is  as  follows.  To  50  c.c.  of  standard  silver  nitrate 
solution  one  drop  of  methyl-red  and  a  trace  of  alkali  to  produce  a 
yellow  colour  are  added,  followed  by  10  c.c.  of  the  solution  to  be 
assayed.  The  liberated  nitric  acid  (3  mols.  per  mol.  of  H3P04,  or 
1  mol.  per  mol.  of  Na2HP04)  is  titrated  with  alkali  hydroxide  until 
the  supernatant  liquid  is  again  yellow.  During  the  neutralisation, 
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the  pink  colour  may  fade,  in  which  case  one  or  two  drops  more  of 
methyl-red  must  be  added.  G.  F.  M. 

The  Iodometric  Micro-estimation  of  Phosphoric  Acid, 
and  of  Phosphorus  in  Organic  Compounds.  0.  Svanberg, 
K.  Sjoberg,  and  G.  Zimmerlund  (Arkiv  Kem.  Min.  Geol .,  1922, 
No.  10,  1 — 17). — An  improvement  on  Neumann’s  method  (A.,  1903, 
ii,  243 ;  1905,  ii,  68)  for  the  micro-estimation  of  phosphorus  is 

described,  in  which  the  phosphorus  is  precipitated  as  ammonium 
phosphomolybdate,  and  the  nitrogen  in  the  precipitate  estimated  by 
Bang’s  micro- Kjeldahl  method,  in  which  the  ammonia  is  absorbed 
in  acid,  the  excess  of  the  latter  being  estimated  by  adding  excess 
of  potassium  iodide  and  potassium  iodate  and  titrating  the  liberated 
iodine  with  thiosulphate.  If  a  correction  is  made  for  a  systematic 
error,  0-05 — 1-00  mg.  of  phosphorus  may  be  estimated  to  within 
2—3%.  W.  O.K. 

Titration  of  Boric  Acid  in  Presence  of  Phosphoric  Acid. 

I.  M.  Kolthoff  (Chem.  Weekblad ,  1922,  19,  449 — 450). — Addition 
of  sodium  citrate  to  solutions  containing  phosphoric  and  boric  acids 
prevents  interference  by  the  latter  in  the  titration  of  the  phosphoric 
acid  with  sodium  hydroxide.  After  the  neutralisation,  addition  of 
mannitol  allows  of  the  titration  of  the  boric  acid  by  further  addition 
of  sodium  hydroxide,  addition  of  the  alkali  being  continued  until 
the  pink  colour  of  the  phenolphthalein  remains  for  at  least  three 
minutes,  and  is  not  destroyed  by  further  addition  of  mannitol. 
Neither  calcium  nor  magnesium  interfere. 

In  boiling  solutions  containing  boric  acid,  a  reflux  condenser  is 
scarcely  necessary,  since  after  half  an  hour’s  boiling  the  loss  is  less 
than  1%.  S.  I.  L. 

The  Estimation  of  Boric  Acid.  W.  W.  Deerns  (Chem. 
Weekblad ,  1922,  19,  480 — 481). — The  author’s  method  of  estim¬ 
ating  boric  acid  in  presence  of  phosphoric  acid  by  means  of 
potassium  iodide-iodate  is  simpler  than  the  method  proposed  by 
Kolthoff  (preceding  abstract)  of  adding  sodium  citrate  and  titrating 
with  alkali,  and  the  interference  of  calcium  compounds  is  not 
apparent.  The  citrate  method  is  not  new,  having  been  proposed 
by  Littmann  (Chem.  Ztg.,  1898,  22,  691)  and  Pfyl  (A.,  1914,  ii,  290). 

S.  I.  L. 

Quantitative  Estimation  of  Carbon  and  Hydrogen  by 
means  of  the  Sulpho-chromic  Mixture.  L.  J.  Simon  and 
A.  J.  A.  Guillaumin  (Compt.  rend 1922,  175,  525 — 527;  cf. 
Guyot  and  Simon,  A.,  1920,  i,  285,  and  ii,  332). — The  method  indi¬ 
cated  is  limited  in  scope,  but  is  applicable  to  dibasic  straight -chain 
acids,  their  methyl  esters,  and  to  all  sugar  derivatives  which  do  not 
contain  a  methyl  group  directly  linked  to  carbon,  to  aromatic  acids, 
and  to  phenols  which  contain  no  alkyl  substituents  in  the  ring.  The 
substance  is  completely  oxidised  by  a  known  excess  of  reagent,  the 
volume  of  carbon  dioxide  obtained  is  noted,  and  hydrogen  estimated 
by  determining  volumetrically  the  excess  of  chromic  acid.  An 
alternative  method  depends  on  estimating  the  residual  chromic 
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acid  by  addition  of  a  known  excess  of  a  suitable  organic  substance 
and  a  second  reading  of  the  volume  of  carbon  dioxide.  A  table 
is  given  of  results  obtained  by  the  method  as  compared  with  standard 
figures  for  the  same  substances.  The  authors  suggest  that  the 
method  would  be  more  generally  applicable  if  silver  chromate  were 
used  as  the  oxidising  agent.  H.  J.  E. 

The  Function  of  Chromic  Oxide  in  Oxidation  by  means 
of  Sulpho-chromic  Mixture.  L.  J.  Simon  ( Compt .  rend.,  1922, 
175,  768 — 770  ;  cf .  preceding  abstract). — Chromic  oxide  formed  in 
the  reaction  may  play  an  important  part  in  the  oxidation.  Control 
experiments  in  which  chrome  alum  was  added  to  the  reagent  showed 
that,  in  absence  of  oxidisable  organic  matter,  the  addition  enables 
the  liberation  of  oxygen  to  take  place  more  readily  and  that  the 
quantity  of  alum  added  influences  the  amount  of  oxygen  evolved. 
If  sufficient  chromic  oxide  is  added,  sulphuric  acid  will  completely 
decompose  chromic  anhydride  on  heating  at  100°.  Thus  the  addition 
of  chromic  oxide  or  its  derivatives,  when  dealing  with  organic  sub¬ 
stances  which  are  only  partly  oxidised  by  sulpho-chromic  mixture, 
transforms  what  would  otherwise  be  partial  into  complete  oxidation, 
and  in  extreme  cases  gives  rise  to  the  evolution  of  free  oxygen. 

H.  J.  E. 

The  Tannic  Acid  Method  for  the  Estimation  of  Carbon 
Monoxide  in  Blood.  E.  E.  Sayers  and  W.  P.  Yant  (U.S. 
Bur.  Mines ,  Rep.  Investigations ,  1922,  No.  2356). — Standards  are 
prepared  containing  10 — 100%  of  carbon  monoxide-haemoglobin 
in  90 — 0%  of  oxyhsemoglobin  as  follows:  5  c.c.  or  more  of  blood 
are  collected,  0-05  gram  of  potassium  citrate  or  0*02  gram  of  sodium 
fluoride  being  used  for  each  10  c.c.  Half  of  the  blood  is  saturated 
with  carbon  monoxide,  and  both  parts  are  diluted  to  10  vols.  with 
water,  and  mixed  in  varying  proportions.  Then  0*1  c.c.  of  the  blood 
to  be  tested  is  drawn  from  the  finger  into  1  c.c.  of  0*05%  potassium 
citrate  or  0*03%  sodium  fluoride  solution.  To  each  of  the  blood 
samples  contained  in  tubes  of  T5^  inch  inside  diameter  is  added  1  c.c. 
of  1  %  tannic  acid  in  1  %  pyrogallol  solution.  The  tubes  are  inverted 
and  comparison  is  made  in  eight  to  ten  minutes.  The  standards, 
when  properly  sealed,  may  be  kept  for  several  weeks,  but  the 
reagent  should  be  freshly  prepared.  Chemical  Abstracts. 

Physical  Method  for  the  Estimation  of  Carbon  Dioxide  in 
the  Respiratory  Air.  A.  K.  Noyons  (Arch.  Neerland.  physiol 
1922,  7,  488 — 495). — A  method  is  described  for  the  estimation 
of  carbon  dioxide  by  the  measurement  of  the  heat  conductivity  of  the 
mixture  of  gases.  W.  O.  K. 

Estimation  of  Silica  in  Filtered  Sea-water.  Eoger  C. 
Wells  (J.  Amer.  Chem.  Soc .,  1922,  44,  2187— 2 193). —The  author 
has  investigated  the  estimation  of  silica  in  sea-water  and  finds  that 
the  most  effective  method  is  to  add  an  aluminium  salt  if  such  is 
not  already  present  and  precipitate  with  a  quantity  of  ammonia 
sufficient  to  produce  a  pink  colour  with  rosolic  acid;  the  silica 
carried  down  with  the  alumina  is  then  recovered  and  estimated  in 
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the  usual  way.  It  is  shown  that  silica  cannot  be  estimated  by  the 
loss  on  evaporation  with  hydrofluoric  acid  in  the  presence  of  calcium 
sulphate.  An  excess  of  at  least  two  parts  of  alumina  to  one  of 
silica  is  essential  for  the  complete  inclusion  of  silica  in  the  alumina 
precipitate.  An  excess  of  ammonia  favours  the  inclusion  of  silica 
in  the  ammonia  precipitate,  but  this  has  a  slightly  solvent  action 
on  the  aluminium  hydroxide.  A  Sorensen  value  of  7 — 8,  as  shown 
by  the  pink  colour  with  rosolic  acid,  is  advisable  in  making  the 
ammonia  precipitation.  A  very  small  quantity  of  silica,  roughly  0-3 
mg.,  escapes  precipitation  and  an  equal  quantity  is  generally  found 
in  the  wash  waters  from  the  ammonia  precipitate.  In  rock  analysis, 
a  single  evaporation  with  hydrochloric  acid  is  sufficient,  provided 
silica  is  also  determined  in  the  ammonia  precipitate.  Eleven 
samples  of  water  collected  one  mile  south  of  Eastern  Point  Light, 
Gloucester,  Mass.,  during  eleven  months  gave  contents  of  dissolved 
silica  varying  between  0*0029  and  0*0003  gram  per  litre.  J.  F.  S. 

The  Estimation  of  Alkali  Carbonates  in  Presence  of 
Phenolphthalein.  Bonnier  (Compt.  rend.,  1922,  175,  765 — 
767). — Warder’s  method  (A.,  1881,  848)  of  estimating  carbon  in 
steel  involves  a  titration  of  alkali  hydroxide  with  sulphuric 
acid  in  presence  of  alkali  carbonate.  That  of  Winkler  (Tread¬ 
well,  “  Analytische  Chemie,”  9th  ed.,  2,  485)  necessitates  titration 
of  the  hydroxide  in  presence  of  barium  chloride.  Neither  gives  a 
sharp  end-point.  In  the  former  case,  the  instability  of  the  alkali 
hydrogen  carbonate,  on  the  formation  of  which  the  end-point 
depends,  leads  to  errors  and  a  study  of  the  various  factors  which 
influence  the  result  shows  that  the  excess  of  sodium  sulphate 
formed,  the  temperature,  and  the  method  of  stirring  have  no  effect. 
The  initial  colour  of  the  indicator,  the  method  of  adding  the  acid, 
and  the  dilution  (cf.  Mestrezat,  A.,  1918,  ii,  274)  all  affect  the 
estimation  to  some  extent.  Winkler’s  method  is  satisfactory  if 
carried  out  with  normal  solutions  ;  with  less  concentrated  solutions, 
however,  the  end-point  tends  to  lose  sharpness.  H.  J.  E. 

The  Cobalt  Nitrite  Reaction  for  Potassium  in  Animal  and 
Vegetable  Cells.  A.  B.  Macalltjm  (Arch.  Neerland.  physiol., 
1922,  7,  304 — 308). — Sodium  cobaltini trite  is  a  very  sensitive  reagent 
for  the  microchemical  detection  of  potassium  in  animal  and  vegetable 
cells.  The  possibility  of  ammonia  being  precipitated  by  the  cobalti- 
nitrite  may  be  avoided  by  the  addition  of  formalin  to  the  reagent, 
which  converts  the  ammonia  into  hexamethylenetetra-amine.  The 
only  difficulty  in  the  use  of  the  reagent  is  that  in  animal  tissue 
creatine  may  give  a  precipitate  likely  to  be  mistaken  for  potassium. 

W.  O.  K. 

The  Volumetric  Estimation  of  Calcium.  A.  Vurtheim 
and  G.  H.  C.  van  Bers  ( Chem .  Weekblad ,  1922,  19,  450 — 452). — * 
Excess  of  ammonium  oxalate  is  added  to  the  solution,  and  after 
heating  to  boiling,  calcium  oxalate  is  precipitated  by  addition  of 
ammonia ;  after  filtration,  the  excess  of  ammonium  oxalate  is 
titrated  with  permanganate  in  the  usual*  way.  It  is  necessary  to 
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use  at  least  double  the  amount  of  oxalate  theoretically  required  for 
the  precipitation ;  on  account  of  the  rapid  alteration  of  ammonium 
oxalate  solutions,  blank  titrations  must  be  carried  out  with  each 
series  of  estimations. 

The  results  agree  very  well  with  those  obtained  by  the  gravimetric 
estimation,  and  within  very  wide  limits  are  independent  of  the 
temperature  and  degree  of  acidity  of  the  solution  to  be  titrated 
and  of  the  strength  of  the  permanganate  solution  employed. 

S.  I.  L. 

The  Volumetric  Estimation  of  Magnesium  in  Potassium 
Salts.  A.  Vurtheim  {Chem.  Weekblad ,  1922,  19,  461 — 462). — 
The  method  proposed  by  Precht  (A.,  1879,  1053),  namely  preci¬ 
tation  of  magnesia  by  addition  of  carbonate -free  alkali,  and  back 
titration  of  the  excess  after  filtration,  has  been  examined,  and  found 
to  give  satisfactory  results  for  mixtures  containing  very  large 
quantities  of  sodium,  potassium,  and  calcium  salts.  Where  calcium 
is  present,  oxalate  is  added  to  the  alkali  to  ensure  complete  precipi¬ 
tation.  S.  I.  L. 

Estimation  of  Lead  in  Lead  Amalgam.  M.  G.  Mellon 
(J.  Amer.  Chem.  Soc.,  1922,  44,  2167 — 2174). — A  resume  is  given 
of  the  principles  of  the  methods  which  have  been  used  previously 
for  the  estimation  of  lead  in  lead  amalgams.  Data  are  presented 
which  show  the  possibility  of  estimating  quantities  of  lead  of 
about  0*5  gram  of  lead  in  30 — 50  grams  of  mercury  with  an  accuracy 
of  0*05%.  The  method  consists  in  the  displacement  of  the  lead 
by  copper  from  an  aqueous  solution  of  copper  nitrate,  followed 
by  the  precipitation  of  the  lead  as  chromate  from  the  solution. 
It  is  shown  that  0*4  gram  of  lead  may  be  displaced  from  the  amalgam 
in  thirty  minutes  at  the  ordinary  temperature  if  the  mixture  is 
stirred,  but  if  allowed  to  remain  stationary  many  hours  are 
required  for  complete  precipitation.  The  following  procedure  is 
recommended :  the  sample  of  amalgam  is  covered  with  water 
containing  one  drop  of  10%  acetic  acid,  10  c.c.  of  a  2A-solution 
of  copper  nitrate  are  added  and  the  mixture  is  stirred  for  thirty 
minutes  and  filtered  to  remove  any  metallic  copper  which  has  not 
dissolved  in  the  mercury.  One  drop  of  10%  acetic  acid  is  added 
to  the  filtrate,  and  the  lead  is  precipitated  as  chromate  by  the 
method  usually  adopted.  J.  F.  S. 

A  Peculiar  Catalytic  Reaction  for  the  Detection,  and  a 
Method  for  the  Estimation,  of  the  Smallest  Traces  of  Copper 
[also  a  Lecture  Experiment].  Friedrich  L.  IIahn  and  G. 
Leimbach  (Ber.,  1922,  55,  [23],  3070 — 3074). — When  a  solution 
of  a  ferric*  salt  is  added  to  a  solution  of  sodium  thiosulphate  a 
dark  violet  coloration  is  developed  which  gradually  disappears  as 
the  ferric  becomes  reduced  to  ferrous  salt  and  the  sodium  thio¬ 
sulphate  is  converted  into  tetrathionate.  The  reaction  is  greatly 
accelerated  by  the  presence  of  copper  salts  and  its  completion 
can  be  made  more  obvious  by  the  addition  of  ammonium  thio¬ 
cyanate  to  the  mixture ;  the  latter  substance  has  also  the  advantage 
of  retarding  the  reaction. 
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The  following  solutions  are  required.  Copper  sulphate  solution 
(3*9  grams  of  the  hydrated  salt  per  litre,  of  which  1  c.c.  is  diluted 
to  1  litre  before  use) ;  ferric  solution  (5  grams  of  iron  alum  and 
25  c.c.  of  2jV-hydrochloric  acid  per  litre) ;  5  AT- ammonium  thio¬ 
cyanate  solution;  l/15ilf-sodium  thiosulphate  solution.  For  the 
recognition  of  the  minutest  traces  of  copper,  two  litres  of  the  iron 
solution  should  be  mixed  with  10 — 20  c.c.  of  thiocyanate;  for  the 
estimation  of  larger  amounts  more  thiocyanate  (up  to  200  c.c.) 
may  be  used. 

A  neutral  solution  of  the  substance  under  investigation  is  placed 
in  a  beaker  (500  c.c.  capacity)  and  in  a  similar  series  of  beakers 
known  quantities  of  copper  solution  are  placed.  The  solutions  are 
made  up  to  a  fixed  volume  with  distilled  water,  and  to  each  are 
added  100  c.c.  of  the  iron  thiocyanate  solution.  Simultaneously 
(by  means  of  a  row  of  test-tubes  fastened  to  a  rod  which  can  be 
rotated  horizontally)  25  c.c.  of  thiosulphate  solution,  are  added 
to  each  beaker  and  the  contents  well  mixed.  The  times  required 
for  decolorisation  (which  are  conveniently  10 — 20  minutes)  are 
then  compared. 

The  velocity  of  the  reaction  is  rather  greatly  dependent  on  small 
variations  in  the  ratio  of  the  concentrations,  iron  :  thiocyanate  :  thio¬ 
sulphate,  on  the  degree  of  acidity  and  the  temperature,  so  that  it  is 
scarcely  possible  at  present  to  indicate  definite  intervals  of  time 
for  definite  quantities  of  copper.  It  is  necessary  to  observe  the 
progressive  decolorisation  in  the  solution  under  investigation  and 
in  solutions  of  knowrn  copper  content  simultaneously  and  to  use  a 
sufficient  volume  of  solution  (about  100  c.c.)  to  avoid  the  effect  of 
local  variations  of  temperature.  The  smallest  amount  of  copper 
which  can  be  identified  with  certainty  under  these  conditions  is 
0*002  m.g. ;  further  refinement  is  probable  if  a  thermostat  is  used. 

A  similar  effect  on  the  course  of  the  reaction  has  not  been  observed 
with  any  other  substance  yet  investigated.  Acceleration  is  caused 
by  relatively  large  amounts  of  platinum,  but  the  effect  is  so  little 
marked  that  a  confusion  with  copper  is  impossible.  Aluminium, 
zinc,  nickel,  and  arsenic  in  particular  retard  the  action,  especially* 
in  strongly  acid  solution.  If  such  metals  are  to  be  investigated 
with  regard  to  their  copper  content,  it  is  essential  that  an  equal 
weight  of  “  foreign  ”  metal  should  be  added  to  the  control  solu¬ 
tions;  in  this  manner,  0*001%  of  copper  in  nickel  can  be  rapidly 
and  certainly  detected.  H.  W. 

Potentiometric  Titration  of  Copper.  E.  Zintl  and  H. 
Wattenberg  (Ber.,  1922,  55,  [B],  3366— 3370).— The  method 
consists  in  the  reduction  of  the  cupric  to  cuprous  salt  in  hydro¬ 
chloric  acid  solution  by  means  of  titanium  trichloride  and  subse¬ 
quent  re-oxidation  with  standard  potassium  bromate  or  dichromate 
solution  in  an  atmosphere  of  carbon  dioxide. 

The  apparatus  consists  of  a  beaker  placed  on  an  electrically 
heated  hot  plate  and  covered  with  a  clock  glass  provided  with  four 
holes  for  the  introduction  of  the  nozzle  of  the  burette,  a  stirrer,  a 
T -tube  which  holds  the  indicator  electrode  (a  stout  smooth  platinum 
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wire)  and  serves  also  for  the  introduction  of  carbon  dioxide  and  the 
limb  of  the  normal  electrode  (a  calomel  cell  charged  with  solid 
potassium  chloride  and  saturated  potassium  chloride  solution). 
The  E.M.F.  of  the  titration  cell  is  measured  by  compensation  in 
the  usual  manner  with  the  aid  of  a  capillary  electrometer.  The 
copper  solution  is  treated  with  a  sufficient  quantity  of  hydrochloric 
acid  and  reduced  by  a  slight  excess  of  titanium  trichloride,  whereby 
a  colourless  solution  results  if  sufficient  hydrochloric  acid  is  present 
to  prevent  precipitation  of  cuprous  chloride.  The  addition  of 
standard  bromate  or  dichromate  solution  causes  the  oxidation  of 
the  excess  of  tervalent  titanium  and  subsequently  that  of  the 
copper,  the  end-points  of  the  two  actions  being  marked  by  abrupt 
changes  in  the  potential.  Titration  is  effected  at  about  80°,  at 
which  temperature  the  potentials  adjust  themselves  almost  in¬ 
stantaneously;  in  cold  solution,  the  bromate  in  particular  reacts 
somewhat  slowly  with  titanium  trichloride.  The  concentration  of 
the  hydrochloric  acid  has  not  a  very  marked  influence,  and  is 
suitably  maintained  at  4 — 8%.  Considerable  quantities  of  ammon¬ 
ium  salts  have  no  disturbing  effect,  but  iron  is  titrated  with  the 
copper.  Small  quantities  of  nitric  acid  are  reduced  by  the  excess 
of  titanium  trichloride,  after  which  they  do  not  influence  the  change 
further.  The  use  of  stannous  chloride  in  place  of  titanium  chloride 
is  not  recommended,  since  the  potentials,  even  in  hot  solution,  only 
become  constant  slowly  as  long  as  an  excess  of  stannous  salt  is 
present.  H.  W. 

Volumetric  Estimation  of  Copper  by  means  of  Sodium 
Nitroprusside.  Georges  Joret  (Ann.  Falsify  1922,  15,  354 — ■ 
356). — -A  solution  of  the  copper  salt,  containing  about  0T  gram 
of  copper,  is  neutralised  with  ammonia,  then  acidified  slightly  with 
nitric  acid,  treated  with  40  c.c.  of  Nj  10-sodium  nitroprusside 
solution  (14*895  grams  per  litre),  diluted  to  200  c.c.,  and  filtered; 
100  c.c.  of  the  filtrate  are  treated  with  20  c.c.  of  Nj  10-silver  nitrate 
solution,  the  mixture  is  filtered,  and  the  excess  of  silver  nitrate 
titrated  with  N /10- thiocyanate  solution  in  an  aliquot  portion  of  the 
filtrate.  The  copper  solution  must  not  contain  silver,  nickel, 
cobalt,  or  halogens.  W.  P.  S. 

Separation  of  Copper  by  means  of  Tliiophenylhydantoic 
Acid.  H.  H.  Willard  and  Dorothy  Hall  (J.  Amer.  Chem.  Soc ., 
1922,  44,  2253 — 2254). — In  solutions  slightly  acidified  with  acetic 
acid,  thiophenylhydantoic  acid  precipitates  quantitatively  copper, 
lead,  mercury,  cadmium,  bismuth,  and  antimony,  whilst  arsenic, 
tin,  and  metals  not  precipitated  by  hydrogen  sulphide  are  not 
precipitated  under  these  conditions.  When  the  copper  precipitate 
is  ignited  to  oxide,  the  product  contains  sulphate  sufficient  to  cause 
an  error  of  0*1 — 0*6  mg.  in  the  total  weight.  The  copper  com¬ 
pound  is  very  unstable  and  quite  unsuitable  for  direct  weigh¬ 
ing.  To  estimate  copper  by  means  of  the  precipitate  with  thio¬ 
phenylhydantoic  acid,  it  is  best  to  fuse  it  with  potassium  pyro- 
sulphate,  dissolve  in  water,  and  estimate  the  copper  by  any  of  the 
well-known  methods.  The  bismuth  and  antimony  compounds 
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with  thiophenylhydantoic  acid  arc  soluble  in  alcohol.  To  separate 
copper  from  the  metals  of  the  iron  and  zinc  groups,  the  solution  is 
neutralised  with  ammonia  and  5  grams  of  glacial  acetic  acid  are 
added.  If  metals  precipitated  by  ammonia  are  present,  7  grams  of 
citric  acid  are  added  before  neutralising  for  every  gram  of  such 
metal  present.  The  solution  is  made  up  to  300 — 400  c.c.,  raised  to 
the  boiling  point,  and  treated  with  0‘5  gram  of  thiophenylhydantoic 
acid  in  a  little  hot  water,  then  dilute  ammonia  is  added  until  a 
yellow  precipitate  begins  to  form.  The  solution  is  boiled,  and 
if  all  the  copper  is  precipitated  the  precipitate  separates  at  the 
top,  leaving  a  clear  solution  below.  If  this  does  not  happen,  a 
little  more  ammonia  is  added,  but  this  may  cause  the  precipitate 
to  turn  brown,  due  to  the  formation  of  sulphide.  The  precipitate 
is  filtered  hot,  washed  with  hot  water,  and  treated  as  stated  above. 
The  method  is  very  good  for  small  quantities  of  copper. 

J.  F.  S. 

Contradictions  and  Errors  in  Analytical  Chemistry.  I. 
The  Precipitation  of  Aluminium  by  Thiosulphate  and  its 
Separation  from  Iron.  II.  The  Ageing  of  Volumetric 
Thiosulphate  Solutions.  Friedrich  L.  Hahn  [with  G.  Leim- 
bach  (I)  and  H.  Windisch  (II)]  (Ber.,  1922,  55,  [B],  3161 — 3165). — 
I.  The  precipitation  of  aluminium  by  means  of  thiosulphate  under 
the  usual  conditions  (boiling  the  solution  until  sulphur  dioxide  is 
completely  expelled  and  then  adding  ammonia)  is  only  very 
incomplete ;  the  apparent  accuracy  of  the  results  is  due  to  a  balance 
of  errors,  the  unprecipitated  aluminium  hydroxide  being  com¬ 
pensated  by  the  alkali  carried  down  by  the  precipitate.  Pre¬ 
cipitation  is  almost  quantitative  when  the  solution  is  boiled  for 
only  a  short  time  and  the  remainder  of  the  metal  is  precipitated 
by  addition  of  a  base.  An  almost  complete  separation  from  iron 
can  be  achieved  if  a  very  weak  base,  preferably  phenylhydrazine, 
is  used. 

II.  The  addition  of  a  very  small  amount  of  alkali  enables  thio¬ 
sulphate  solutions  to  be  preserved  without  alteration  in  strength 
from  the  first  day.  The  change  which  they  otherwise  suffer  appears 
to  be  caused  by  the  faintly  acid  reaction  of  distilled  water;  it 
certainly  does  not  depend  on  the  formation  of  sulphite  or  sulphide. 

H.  W. 

The  Separation  of  Ferric  Oxide  and  Aluminium  Oxide 
from  Magnesium  Oxide  by  the  Nitrate  Method.  Andre 
Charriou  (Compt.  rend.,  1922,  175,  693—695;  cf.  this  vol., 
ii,  319). — In  separating  the  oxides  of  iron  and  aluminium  from  that 
of  magnesium  by  heating  with  ammonium  nitrate,  the  retention  of 
magnesium  oxide  by  the  other  oxides  increases  with  the  magnesium 
content ;  aluminium  oxide  retains  a  relatively  smaller  amount  than 
ferric  oxide.  By  increasing  the  concentration  of  the  ammonium 
nitrate  solution  from  4%  to  10%,  the  magnesium  oxide  is  almost 
completely  removed,  and  if  the  mixture  is  treated  three  times  in 
this  way,  no  trace  of  magnesium  remains.  H.  J.  E. 
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Separation  and  Estimation  of  Cobalt.  I.  Separation  of 
Cobalt  by  means  of  Thiophenylhydantoic  Acid.  I.  Separ¬ 
ation  of  Cobalt  from  other  Metals.  H.  H.  Willard  and 
Dorothy  Hall  (J.  Amer.  Chem.  Soc.,  1922,  44,  2219 — 2226). — 
Cobalt  may  be  quantitatively  separated  from  arsenic,  uranium, 
vanadium,  titanium,  tungsten,  molybdenum,  zinc,  manganese, 
chromium,  aluminium,  magnesium,  and  calcium  by  precipitation 
with  thiophenylhydantoic  acid  in  slightly  ammoniacal  solution. 
In  the  presence  of  iron,  the  precipitate  is  rarely  free  from  this 
impurity,  and  usually  contains  from  one  to  five  mg.  regardless  of 
the  amount  originally  present.  This  does  not,  however,  interfere 
with  the  volumetric  estimation  of  cobalt.  Nickel  is  always  partly 
precipitated.  The  cobalt  precipitate  has  not  a  definite  com¬ 
position,  and  is  probably  mixed  with  some  cobalt  sulphide,  thus 
making  it  necessary  to  convert  the  cobalt  into  some  other  more 
definite  form.  The  various  separations  of  cobalt  from  other  metals 
are  effected  as  follows.  Separation  from  iron .  A  solution  con¬ 
taining  1  gram  of  iron  and  25  mg.  of  cobalt  in  300  c.c.  is  placed  in 
an  Erlenmeyer  flask,  treated  with  8  grams  of  citric  acid,  and  neutral¬ 
ised  with  ammonia  (d  0*90)  and  5  c.c.  of  excess  ammonia  are 
added.  The  solution  is  warmed  at  35°,  0*7 — 1*0  gram  of  thio¬ 
phenylhydantoic  acid  dissolved  in  30  c.c.  of  water  or  alcohol  added, 
and  the  mixture  shaken  vigorously  for  several  minutes.  The  cobalt 
is  precipitated  and  after  boiling  the  precipitate  may  be  easily 
filtered.  Separation  from  manganese .  This  separation  is  effected 
as  in  the  case  of  iron.  Separation  from  zinc.  The  procedure  is 
the  same  as  for  iron,  except  that  an  excess  of  10  c.c.  of  ammonia 
is  necessary  and  the  solution  must  be  boiled  for  several  minutes 
to  ensure  complete  precipitation  of  the  cobalt.  The  other  metals 
named  are  separated  in  the  same  way  as  zinc,  except  that  7  grams 
of  citric  acid  are  used.  J.  F.  S. 

Separation  and  Estimation  of  Cobalt.  II.  Gravimetric 
Estimation  of  Cobalt.  H.  H.  Willard  and  Dorothy  Hall 
(J.  Amer .  Chem.  Soc.,  1922,  44,  2226 — 2231 ;  cf.  preceding  abstract). 
— Various  methods  for  the  gravimetric  estimation  of  cobalt  have 
been  examined,  and  it  is  shown  that,  although  pure  cobalt  nitrate 
may  be  accurately  ignited  to  the  oxide  Co304  and  the  latter  reduced 
by  hydrogen  to  the  metal,  the  oxide  obtained  by  the  ignition  of 
the  thiophenylhydantoic  acid  precipitate  (vide  supra)  contains  a 
little  sulphate.  If  the  oxide  obtained  in  this  ignition  is  assumed, 
empirically,  to  be  Co203,  the  results  for  cobalt  are  fairly  good. 
The  ignition  of  cobalt  sulphate  at  550°  is  the  most  accurate  method 
for  the  estimation  of  cobalt,  but  when  this  method  is  applied  to 
the  thiophenylhydantoic  acid  precipitate  the  results  are  usually 
slightly  high  and  the  sulphate  is  not  completely  soluble  in  water. 
The  electrolytic  estimation  of  cobalt  is  very  satisfactory  when  the 
proper  conditions  and  precautions  are  observed.  Precipitation 
as  cobalt  ammonium  phosphate  followed  by  ignition  to  cobalt 
pyrophosphate  is  less  accurate  than  the  preceding  methods. 

J.  F.  S. 
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Separation  and  Estimation  of  Cobalt.  III.  Volumetric 
Estimation  of  Cobalt.  H.  H.  Willard  and  Dorothy  Hall 
(J.  Amer.  Chem.  Soc .,  1922, 44,  2237 — 2253  ;  cf.  preceding  abstracts). 
— A  number  of  methods  have  been  examined  for  the  volumetric 
estimation  of  cobalt.  It  is  shown  that  in  general  volumetric 
methods  are  the  most  accurate  and  satisfactory  for  the  estimation 
of  cobalt.  The  most  accurate  method  involves  the  oxidation  of 
cobalt  to  cobaltic  hydroxide  in  strongly  alkaline  solution  by  means 
of  a  perborate  or  hydrogen  peroxide,  followed  by  its  volumetric 
reduction  to  a  cobaltous  salt.  This  reduction  may  be  accomplished 
by  the  following  methods  :  (a)  By  the  addition  of  potassium  iodide 
in  acid  solution,  the  iodine  liberated  being  titrated  with  sodium 
thiosulphate  ;  in  this  method  iron  must  be  absent.  ( b )  By  adding 
the  cobaltic  hydroxide  to  an  acid  ferrous  sulphate  solution,  the 
excess  of  which  is  titrated  with  potassium  permanganate;  an 
empirical  factor  must  be  used  in  the  calculation,  (c)  By  the 
addition  of  a  strongly  acid  solution  of  stannous  chloride,  the  excess 
of  which  is  titrated  with  iodine,  iodate,  bromate,  or  dichromate 
solution.  The  last,  titrated  electrometrically,  is  especially  recom¬ 
mended.  If  iron  is  present,  iodine  will  oxidise  it  quantitatively 
only  in  a  neutral  solution.  ( d )  By  adding  titanous  sulphate,  the 
excess  of  which  is  titrated  with  permanganate.  Since  titanous 
hydroxide  decomposes  water  with  the  liberation  of  hydrogen,  the 
alkaline  solution  must  be  first  almost  completely  neutralised  by 
one  of  the  several  methods  suggested.  The  presence  of  nickel 
does  not  interfere  with  this  titration,  but  the  oxidation  is  incom¬ 
plete  when  more  than  7  mg.  of  iron  are  present.  In  the  presence 
of  a  large  excess  of  potassium  hydrogen  carbonate,  cobalt  is  oxidised 
by  hydrogen  peroxide  to  a  green  tervalent  compound,  which  is 
reduced  in  the  presence  of  pyrophosphate  by  ferrous  sulphate,  the 
excess  of  which  is  titrated  with  permanganate  after  acidifying  with 
sulphuric  acid.  Iron  and  manganese  in  small  amounts  do  not  inter¬ 
fere  in  this  method,  but  the  principal  source  of  error  is  in 
the  removal  of  the  excess  of  peroxide  without  decomposing  the 
cobalt  compound.  J.  F.  S. 


Gravimetric  Estimation  of  Nickel  as  Nickel  Dioxide. 

Wilhelm  Vaubel  {Chem.  Ztg.,  1922,  46, 978). — Nickelous  hydroxide 
is  precipitated  from  the  solution  with  sodium  hydroxide,  collected, 
washed,  and  ignited.  The  ignited  precipitate  is  again  washed  until 
free  from  alkali  metals,  dried,  and  dissolved  in  nitric  acid.  The 
excess  of  nitric  acid  is  evaporated  and  the  residue  heated  for 
thirty  minutes  in  an  air-bath  at  280 — 330°.  Pure  black  nickel 
dioxide  results.  The  oxides  of  nickel  at  present  known  are  NiO, 

The  oxide  Ni203  has  not  yet  been  obtained. 

H.  C.  R. 


Ni304,  and  Ni02 


Electrometric  Estimation  of  Nickel  with  Silver  Nitrate. 

Erich  Muller  and  Hans  Lauterbach  (Z.  anal.  Chem.,  1922, 
61,  457 — 461). — The  nickel  solution  is  treated  with  a  slight  excess 
of  potassium  cyanide  solution,  sufficient  to  decolorise  the  mixture, 
and  connected  with  a  normal  calomel  electrode,  a  galvanometer, 
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and  a  sliding  resistance,  the  ends  of  which  are  connected  with 
an  accumulator,  and  one  end  and  the  sliding  contact  with  a 
voltmeter.  A  silver  wire  in  the  solution  acts  as  indicator  electrode, 
and  the  solution  is  agitated  by  means  of  a  motor-driven  stirrer. 
The  sliding  resistance  is  adjusted  until  the  voltmeter  indicates 
0*075  volt  and  silver  nitrate  solution  is  added  slowly  until  the 
galvanometer  indicates  zero.  The  results  are  calculated  as  in  the 
older  chemical  process.  A.  R.  P. 

Electrometric  Titration  of  Dichromate  with  Ferrous 
Sulphate.  Marion  Eppley  and  Warren  C.  Vosburgh  (J. 
Amer.  Chem.  Soc .,  1922,  44,  2148 — 2156). — The  conditions  under 
which  dichromate  may  be  estimated  by  electrometric  titration 
with  ferrous  sulphate  have  been  investigated.  The  practical  limits 
of  acidity  for  hydrochloric  and  sulphuric  acids  have  been  deter¬ 
mined.  It  is  shown  that  the  amount  of  ferrous  sulphate  required 
to  titrate  a  given  amount  of  chromic  acid  varies  with  the  con¬ 
centration  of  the  latter.  Dissolved  air  has  a  negligible  effect  on 
the  titration.  Hydrofluoric  acid  in  sufficient  concentration  reduces 
the  amount  of  ferrous  sulphate  required  by  about  0*1%.  When 
ferrous  sulphate,  standardised  by  means  of  a  standard  solution  of 
potassium  permanganate,  is  used  to  standardise  a  known  amount 
of  dichromate  in  0*01  N- solution,  the  value  found  for  the  latter 
is  about  four  parts  per  thousand  higher  than  the  calculated  value. 
When  the  dichromate  concentration  is  0*003 N,  the  amount  of 
ferrous  sulphate  required  is  about  1%  higher  than  the  calculated 
quantity.  The  titration  of  the  ferrous  ion  with  a  potassium  di¬ 
chromate  solution  gives  results  which  agree  with  those  obtained  by 
the  reverse  titration.  J.  F.  S. 

The  Analysis  of  High-percentage  Tungsten  Alloys.  K. 

Seel  ( Z .  angew.  Chem .,  1922,  35,  643 — 644). — The  serious  loss  of 
platinum  involved  in  the  customary  fusions  of  tungsten  alloys  with 
sodium  and  potassium  carbonates  and  nitrates  may  be  avoided  by 
fusing  the  finely  divided  alloy  with  sodium  hydroxide  and  nitrate 
in  silver  crucibles.  The  fusion  takes  about  1  hour,  and  the  crucibles 
are  not  seriously  attacked.  0*5  Gram  of  the  finely  divided  alloy 
is  fused  with  6  grams  of  sodium  hydroxide  and  3  grams  of  sodium 
nitrate.  The  fused  mass  is  dissolved  in  water  and  filtered,  the  iron 
oxide  remaining  on  the  filter  being  dissolved  in  hydrochloric  acid 
containing  a  little  potassium  chlorate,  filtered,  and  the  two  filtrates 
united.  The  iron  is  estimated  as  ferric  oxide  as  usual.  The 
aluminium  and  the  greater  part  of  the  silica  are  removed  from 
the  filtrate  with  ammonia,  filtered  off,  and  the  tungsten  in  the 
filtrate  precipitated  with  mercurous  nitrate  after  acidifying,  boiling 
off  the  carbon  dioxide  and  concentrating  to  about  150  c.c.  The 
tungstic  acid  obtained  by  ignition  of  the  precipitate  is  strongly 
contaminated  with  alkali,  which  is  removed  by  repeated  extractions 
with  7%  hydrochloric  acid,  and  traces  of  silica  are  finally  removed 
by  treatment  with  hydrofluoric  acid.  In  the  case  of  alloys  rich  in 
iron,  a  residue  containing  iron  and  tungsten  remains  after  the 
original  fusion.  This  is  fused  with  pyrosulphate  and  the  tungsten 
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precipitated  with  nitric  acid,  estimated  as  tungstic  acid  and  added 
to  the  figure  obtained  above.  The  iron  in  the  filtrate  is  estimated 
in  the  usual  way  and  added  to  the  figure  obtained  above. 

H.  C.  R. 


Separation  of  Antimony  from  Arsenic  and  Tin.  Fried¬ 
rich  L.  Hahn  (Z.  anorg.  Chem .,  1922,  123,  276). — Antimony  can 
be  separated  quantitatively  from  arsenic  and  tin  by  oxidation  to 
pyroantimonate  (cf.  A.,  1916,  ii,  266).  This  method  is  due  to 
Hampe.  W.  T. 

The  Estimation  of  Bismuth  as  Metal.  Albin  Kttrte- 
nacker  and  Felicitas  Werner  ( Z .  anorg.  Chem .,  1922, 123,  166 — 
170). — The  authors  find  that  metallic  bismuth  can  be  accurately 
estimated  by  dissolving  it  in  a  ferric  salt  and  titrating  the  ferrous 
salt  produced  by  means  of  potassium  permanganate,  the  reaction 
being  Bi+SFe"’— Ri’**  +  3Fe“.  Ferric  chloride  was  found  more 
suitable  than  the  sulphate.  The  reduction  of  bismuth  nitrate  by 
formaldehyde,  hypophosphorous  acid,  and  alkali  stannite  gave 
results  about  5%  too  low,  this  being  due  to  the  metal  being  mixed 
with  some  bismuthous  oxide.  Conditions  for  complete  reduction 
to  the  metal  could  not  be  found.  W.  T. 


New  Method  for  Estimating1  Volatile  Substances  in  Air. 

E.  Fritzman  and  K.  Macjulevitsch  (J.  Russ.  Phys .  Chem.  Soc., 
1920,  52,  212 — 226). — To  estimate  the  content  of  light  petroleum 
vapour  in  air,  the  latter  is  first  freed  from  dust,  moisture,  and 
carbon  dioxide  by  passing  it  through  tubes  containing,  in  order, 
soda-lime,  calcium  chloride,  phosphoric  oxide,  and  cotton  wool, 
the  light  petroleum  being  retained  in  two  U -tubes  packed  with 
magnesium  turnings  and  cooled  in  liquid  air.  T.  H.  P. 

Estimation  of  Toluene,  Xylene,  and  Benzene.  G.  Zabo- 
rowski  ( Mat .  grasses ,  1922,  14,  6160 — 6161). — Commercial  samples 
of  the  above  hydrocarbons  or  their  respective  mixtures  with  “  gas¬ 
oline  55  may  be  examined,  either  volumetrically  by  sulphonation 
with  a  known  quantity  of  sulphuric  acid  and  titration  of  the  excess 
of  acid,  or  densimetrically.  (a)  About  3*5  grams  of  the  sample 
and  three  times  its  weight  (for  xylene,  four  times)  of  (preferably 
100%)  sulphuric  acid  are  warmed  to  45°  in  a  50  c.c.  glass-stoppered 
flask,  shaken  thoroughly  for  five  minutes,  allowed  to  cool,  poured 
into  100  c.c.  of  water,  boiled  to  remove  light  oils,  and  titrated 
with  standard  sodium  hydroxide  solution,  using  phenolphthalein. 
For  toluene,  the  quantity  of  acid  used  is  multiplied  by  1-876;  for 
xylene,  by  2*163.  In  the  case  of  benzene,  sulphonation  must  be 
effected  in  a  reflux  apparatus,  (b)  The  densimetric  estimation 
consists  in  the  use  of  the  expression  T= — [100 D(d1-~d2)]/(D—d2)d1) 
where  dx  represents  the  d15  of  the  sample,  d2  the  d15  of  the  un- 
sulphonated  residue  after  sulphonation,  and  D  the  d 15  of  pure 
toluene  (0*8706),  xylene,  or  benzene.  Chemical  Abstracts. 

The  Detection  of  Nitro-compounds.  H.  J.  Prins  (Perf. 
Essent.  Oil  Rec .,  1922,  13,  355). — The  accelerating  effect  of  nitro- 
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benzene  on  the  reaction  velocity  of  metals  with  weak  acids  is 
applied  to  the  detection  of  this  substance  in  benzaldehyde.  The 
reaction  is  carried  out  by  heating  2  c.c.  of  the  oil  and  6  c.c.  of 
80%  acetic  acid  for  one  minute  with  a  small  piece  of  tin  foil.  In 
presence  of  5%  of  nitrobenzene,  the  tin  disappears  immediately 
on  boiling,  with  1%  the  tin  turns  dark  and  disappears  about  ten 
minutes  after  the  mixture  has  been  heated,  with  0T%  the  tin 
turns  black  after  about  ten  minutes,  with  0*01%  the  tin  becomes 
greyish- black  after  remaining  over-night,  whilst  with  pure  benz¬ 
aldehyde  the  metal  retains  its  bright  surface.  In  a  similar  way, 
the  presence  of  0*1%  of  artificial  musk  can  be  detected  in  perfumes. 
The  reaction  is  not  exclusively  specific  for  nitro -compounds,  as 
organic  peroxides  have  the  same  property,  but  only  oils  rich  in 
terpenes  which  contained  peroxides  owing  to  exposure  to  air  show 
the  reaction  and  then  only  feebly.  Likewise  worm-seed  oil  con¬ 
taining  the  peroxide  caridol  can  scarcely  give  rise  to  confusion, 
as  5%  of  nitrobenzene  in  benzaldehyde  reacts  more  rapidly  than 
pure  worm-seed  oil.  Peroxidised  benzaldehyde  does  not  show  the 
nitrobenzene  reaction  at  all.  G.  F.  M. 

Estimation  of  Phenol  in  Mixtures  of  Tar  Acids.  W.  H. 

Hoffert  (J.  Soc.  Chem .  Ind .,  1922,  41,  334 — 337t). — The  method 
proposed  depends  on  the  fact  that  the  freezing  point  of  phenol 
hydrate  (16°)  is  lowered  to  the  same  extent  by  equal  weights  of 
each  of  the  three  cresols.  In  the  case  of  a  mixture  of  phenol  and 
cresols,  the  freezing  point  may  be  determined  directly,  after  the 
addition  of  water  amounting  to  10%  of  the  weight  of  the  mixture, 
if  the  quantity  of  phenol  present  exceeds  55% ;  if  the  proportion 
of  phenol  is  less,  a  known  quantity  of  pure  phenol  (m.  p.  40*5°) 
must  be  added  to  bring  the  proportion  above  55%.  With  a  mixture 
of  tar  acids,  it  is  first  necessary  to  remove  neutral  hydrocarbons 
and  pyridine  bases  by  distilling  with  steam  from  a  sodium  hydroxide 
solution  of  the  sample,  or  by  extracting  the  same  solution  with 
ether  or  benzene ;  the  recovered  tar  acids  are  then  distilled.  If 
the  mixture  distils  completely  below  203°,  the  estimation  is  made 
directly  on  the  distillate,  but  otherwise,  higher  homologues  must 
be  separated  by  fractional  distillation.  A  known  weight  of  pure 
phenol  is  added  to  the  distillate  and  the  mixture  is  treated  with 
10%  of  its  weight  of  water.  Directions  are  given  in  detail  regarding 
the  procedure  adopted  for  determining  the  freezing  point  and  the 
amount  of  phenol  corresponding  with  the  freezing  point  obtained 
is  found  by  reference  to  a  graph.  The  method  may  be  applied  to 
the  estimation  of  phenol  in  crude  carbolic  acid.  W.  P.  S. 

Iodometric  Estimation  of  Sugars.  Fr.  Auerbach  and 
E.  Bodlander  (Z.  angew .  Chem .,  1922,  35,  631 — 632). — In  the 
iodometric  titration  of  the  excess  of  Fehling’s  solution  used  in 
the  estimation  of  a  reducing  sugar,  the  volume  of  N /10 -thiosulphate 
solution  required  is  not  strictly  proportional  to  the  amount  of 
sugar  present.  A  table  is  given  showing  the  quantities  of  invert- 
sugar  corresponding  with  different  quantities  of  thiosulphate 
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solution.  Replacement  of  a  part  of  the  potassium  iodide  used  by 
potassium  thiocyanate,  as  proposed  by  Bruhns,  is  not  recommended. 

W.  P.  S. 

The  Modified  Lehmann  Method  for  the  Estimation  of 
Dextrose.  Adaptation  to  Small  Quantities  of  Reducing 
Sugars.  Paul  Fleury  and  Louis  Boutot  (Bull.  Soc.  Chim. 
Biol.,  1922,  4,  361 — 374). — In  the  estimation  of  dextrose  by 
Bruhns ’s  method  (A.,  1920,  ii,  773)  the  reagents  should  be  added 
to  the  copper  solution  in  the  following  order  :  iodide,  acid,  thio¬ 
cyanate.  The  method  has  been  used  for  the  estimation  of  small 
quantities  of  reducing  sugars  in  biological  fluids.  E.  S. 

Trustworthiness  of  the  Benedict  and  Folin-Wu  Blood- 
sugar  Estimations.  F.  A.  Csonka  and  Grace  C.  Taggart 
(J.  Biol.  Chem.,  1922,  54,  1 — 3). — The  different  results  obtained 
by  the  Folin-Wu  (A.,  1920,  ii,  337)  and  the  Benedict  (A.,  1918, 
ii,  247)  methods  are  due  to  the  presence  in  blood  of  a  substance 
which  reacts  with  picric  acid  but  does  not  reduce  copper  solutions. 
The  former  method  is  thus  the  more  trustworthy.  E.  S. 

Estimation  of  Starch.  I.  Estimation  of  Starch  in  Barley 
and  in  Wheat.  Arthur  R.  Ling  [with  E.  H.  Callow  and  W.  J. 
Price]  (J.  Inst.  Brewing,  1922,  28,  838 — 853). — The  method 
proposed  depends  on  the  hydrolysis  of  the  starch  by  malt  diastase 
as  suggested  by  Brown  and  Morris  (T.,  1885,  47,  527).  Since  the 
amount  of  maltose  yielded  by  a  pure  starch  varies  with  the  diastatic 
power  of  the  malt,  the  authors  have  determined  the  relation  between 
the  percentage  of  maltose  obtained  from  pure  barley  and  wheat 
starches  when  these  are  hydrolysed  under  definite  conditions,  and 
the  diastatic  power  of  the  malt  employed.  The  results  of  these 
experiments  are  given  in  graphic  form.  To  estimate  starch  in 
barley  or  wheat,  5  grams  of  the  finely-powdered  grain  are  extracted 
in  a  Soxhlet  apparatus  for  3 — 3 J  hours  with  alcohol  ( d  0*920),  the 
powder  is  then  rinsed  into  a  beaker  with  about  100  c.c.  of  water, 
and  the  mixture  is  boiled  for  ten  minutes.  The  starch  paste  thus 
obtained  is  cooled  to  57°,  10  c.c.  of  malt  extract  (prepared  from 
a  malt  of  known  diastatic  power)  are  added,  the  mixture  is  kept 
at  57°  for  one  hour,  then  boiled,  filtered,  and  the  insoluble  portion 
washed.  The  filtrate  is  diluted  to  200  c.c.  and  30  c.c.  of  this 
solution  are  diluted  to  100  c.c.  and  titrated  against  10  c.c.  of 
Fehling’s  solution.  The  cupric  reducing  power  of  the  malt  extract 
is  determined  at  the  same  time  and  under  the  same  conditions, 
and  the  value  obtained  is  used  to  correct  the  reducing  power  of 
the  conversion  product.  W.  P.  S. 

Identification  of  Inulin  by  a  Mycological  Method.  Aldo 
Castellani  and  Frank  E.  Taylor  (Biochem.  J.,  1922,  16,  655 — 
658). — Monilia  macedoniensis,  Castellani,  ferments  inulin  with  the 
production  of  gas.  It  also  ferments  dextrose,  lsevulose,  galactose, 
and  sucrose.  The  method  consists  of  the  utilisation  of  the  above 
mould  in  conjunction  with  other  fungi.  S.  S.  Z. 
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Estimation  of  Volatile  Acids  in  Wine.  Philippe  Malvezin 
(Ann.  Falsify  1922,  15,  360 — 362). — In  reply  to  criticism,  the 
author  states  that  he  sees  no  reason  for  altering  the  procedure 
described  in  his  ether- extraction  method  for  the  estimation  of 
volatile  acids  in  wine.  Tartaric  and  lactic  acids  are  not  extracted 
by  the  ether  under  the  conditions  given.  W.  P.  S. 

The  Separation  of  Solid  and  Liquid  Fatty  Acids.  W. 

Meigen  and  A.  Neuberger  (Chem.  Umschau ,  1922,  29,  337 — ■ 
342). — The  methods  of  Varrentrapp,  Bull  and  Fjellanger,  Farn- 
steiner,  David,  Niegemann,  and  Facchini  and  Dorta  were  tested 
on  known  mixtures  of  solid  and  liquid  fatty  acids  and  by  none  was 
a  true  quantitative  separation  obtained.  By  the  methods  of  Bull 
and  Fjellanger,  Facchini  and  Dorta,  and  David  about  one-half 
of  the  liquid  acids  was  recovered  in  a  nearly  pure  state.  By 
recrystallising  the  solid  fraction,  part  of  this  was  also  obtained 
nearly  pure.  By  precipitating  the  aqueous  solution  of  the  potassium 
salts  with  excess  of  thallous  sulphate,  however,  an  almost  quan¬ 
titative  separation  of  stearic,  palmitic,  and  elaidic  acids  from  oleic 
acid  was  attained,  and  no  recrystallisation  was  necessary.  A 
mixture  of  0*502  gram  of  oleic  acid  with  0*505  gram  of  stearic 
acid  gave  0*509  gram  of  solid  acids  of  iodine  value  0*3  and  m.  p. 
68°,  whilst  a  mixture  of  0*200  gram  of  oleie  acid  and  0*502  gram  of 
stearic  acid  gave  0*529  gram  of  solid  acids  of  iodine  value  0*9  and 
m.  p.  67*5°.  H.  C.  It. 

The  Neutralisation  of  Tartaric  Acid  by  Potassium  Hydr¬ 
oxide  in  Presence  of  Chlorides  of  Alkaline  Earths.  L.  J. 

Simon  and  L.  Zivy  (Compt.  rend.y  1922,  175,  620 — 622). — The 
fact  that  titration  of  alkali  hydroxide  against  tartaric  acid  gives 
two  end-points;  that  with  helianthin  indicating  formation  of  the 
acid  salt  and  that  with  phenolphthalein  the  normal  salt,  may  be 
used  in  estimating  mixtures  of  tartaric  acid  with  other  acids  which 
give  an  end-point  in  presence  of  helianthin  indicating  the  formation 
of  normal  salt.  The  presence  of  alkaline -earth  chlorides  in  the 
solution  introduces  an  error,  as  each  molecule  behaves  towards 
potassium  hydroxide  as  an  equivalent  quantity  of  hydrochloric 
acid.  This  effect  is  produced  by  any  quantity  and  is  quantitative 
in  each  case,  the  limiting  value  of  the  effect  being  the  amount  of 
tartaric  acid  present.  Chlorides  of  other  metals  do  not  interfere 
with  the  titration  in  this  manner.  H.  J.  E. 

Estimation  of  Salicylic  Acid  in  Blood-serum  and  other 
Fluids  of  the  Body,  H.  Herissey  (Compt.  rend.  Soc.  biol.y 
1922,  87,  333— 336).— A  mixture  of  10  c.c.  of  serum,  5  c.c.  of  water, 
0*5  c.c.  of  a  solution  of  1  gram  of  sulphuric  acid  in  5  c.c.  of  water, 
and  40  c.c.  of  ether  is  shaken  together  for  one  minute  in  a  stoppered 
glass  bottle  of  125  c.c.  capacity.  After  an  interval  of  a  few  minutes, 
4*5  c.c.  of  sulphuric  acid  solution  are  again  added  and  the  contents 
well  mixed  by  rotation  of  the  flask,  the  supernatant  ethereal  layer 
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being  decanted  after  five  minutes.  Of  this  solution,  30  c.c.  are 
shaken  in  a  funnel  with  2 — 3  grams  of  anhydrous  sodium  sulphate ; 
3  c.c.  of  water  containing  one  drop  of  dilute  ferric  chloride  solution 
are  then  added,  and  the  whole  is  vigorously  shaken.  In  the 
presence  of  salicylic  acid,  a  violet  colour  appears  in  the  water 
layer  on  keeping.  Should  a  positive  reaction  be  given,  the  contents 
are  thoroughly  mixed  and  transferred  to  a  small  crystallising  dish, 
the  ether  being  allowed  to  evaporate  spontaneously  at  room  tem¬ 
perature.  It  is  necessary  to  use  a  stirring-rod  to  prevent  the 
formation  of  deposits  on  the  sides  of  the  dish.  The  solution  is 
then  filtered  into  a  test-tube,  together  with  a  few  drops  of  rinsing 
water,  and  its  coloration  compared  with  standards  prepared  from 
10  c.c.  of  normal  serum,  5  c.c.  of  water,  and  varying  quantities 
of  salicylic  acid.  A  definite  coloration  is  obtained  with  only  10  mg. 
of  sodium  salicylate  per  litre.  Chemical  Abstracts. 

Substituted  Naphthalenesulphonic  Acids.  I.  A  Method 
for  Identifying  H-Acid  and  its  Intermediates  Obtained 
from  Naphthalene-2  :  7-disulphonic  Acid.  D.  F.  J.  Lynch 
(J.  Ind .  Eng.  Chern.,  1922,  14,  964 — 965).- — A  method  for  the 
detection  of  1 :  8-dinitronaphthalene-3  :  6-disulphonic,  1 : 8-diamino- 
naphthalene-3  :  6-disulphonic,  l-amino-8-naphthol-3  :  6-disulphonic 
(H-acid),  and  1  :  8-dihydroxynaphthalene-3  :  6-disulphonic  (chromo¬ 
tropic)  acids  in  their  mixtures  by  means  of  their  reactions  with 
solutions  containing  2-cymidine  sulphate,  cobalt  chloride,  zinc 
sulphate,  or  the  hydrochlorides  of  benzidine,  a-naphthylamine, 
i/.-cumidine,  tolidine,  and  p-nitrotoluidine,  is  developed.  The 
tests  are  carried  out  with  3 — 5  c.c.  of  less  than  one-tenth  gram- 
molecular  solutions  of  the  naphthalenesulphonic  acids.  The 
following  substances  were  prepared.  Benzidine  salt  of  1  :  8 -dinit  ro- 
naphthalene -3  :  6-disulphonic  acid , 

^  C10H4(NO2)2(SO3H)2,NH2-C6H4-C6H4-NH2, 

light  yellow  prisms,  m.  p.  275°  (decomp.).  Solubility  0-036 
part  at  20°.  Cymidine  I  :  8-dinitronaphthalene-8  :  6-disulphonate , 
CloH4(NO2)2(SO3H)2,(CfiH3MePr0*NH2)2,  straw-coloured  prisms,  m.p. 
265°  (decomp.),  solubility  0*059.  Benzidine  salt  of  chromotropic 
acid,  C10H4(OH)2(SO3H)2,NII2*CfiII4*C6II4-NII2,  brown  prisms,  m.  p. 
278°  (decomp.),  solubility  0-085.  p -Nitrotoluidine  I  :  8 -diamino- 
naphthalene-8  :  6-disulphonate, 

C10H4(NH2)2(SO3H)2,(NH2-C6H3Me-NO2)2, 
greyish-tan  needles,  m.  p.  270°  (decomp.),  solubility  0-186.  Mono- 
a-naphthylamine  salt  of  H-acid,  NH2-C10H4(OH)(SO3H)2,NH2*C10H7, 
light  violet-grey  prisms,  m.  p.  278°  (decomp.),  solubility  0-1006. 
Mono-^-cumidine  salt  of  H-acid,  C10H9O7NS2,NH2-C6H2Me3,  grey 
prisms,  m.  p.  272°  (decomp.),  solubility  0*097.  Mono-p-nitro- 
toluidine  salt  of  H-acid,  CioHgO^Sa^Hg-CgHgMe’NOg^gO,  grey 
prisms,  m.  p.  265°  (decomp.),  solubility  0*106.  Tolidine  salt  of 
H-acid,  C10H9O7NS2,NH2-C6H3Me-C6H3Me*NH2,3H2O,  greyish- 
violet  prisms,  m.  p.  260°  (decomp.),  solubility  0*102.  Zinc  1  :  8- 
diamino- 3  :  6 -disulphonate,  C10H4(NH2)2S2O6Zn,3H2O,  grey  needles, 
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solubility  6*4 ;  cobalt  salt,  C10H4-(NH2)2S2O6Co,2H2O,  brown  needles, 
solubility  6  at  20°.  The  solubilities  are  parts  per  100  parts  of 
water,  at  room  temperature  unless  otherwise  specified. 

A.  J.  H. 

Estimation  of  Anthraquinone.  O.  A.  Nelson  and  C.  E. 
Senseman  (J.  Ind.  Eng .  Chem .,  1922,  14,  956 — 957). — The  follow¬ 
ing  volumetric  method  has  been  devised  for  the  estimation  of 
anthraquinone  in  order  to  avoid  the  difficulties  of  filtration 
experienced  in  the  method  of  Lewis  (A.,  1918,  ii,  338).  To  about 
0*5  gram  of  the  sample  of  anthraquinone,  intimately  mixed  with 
3 — 4  grams  of  zinc  dust,  is  added  100  c.c.  of  boiling  5%  sodium 
hydroxide.  After  five  minutes,  the  mixture  is  filtered  through 
asbestos  contained  in  a  glass  tube,  about  24  cm.  long  and  3*5  cm. 
in  diameter,  and  tapered  at  one  end.  This  funnel  is  electrically 
heated  at  90 — 95°  and  contains  a  mechanical  stirrer.  The  red  filtrate 
containing  oxanthranol  is  received  in  a  suction  flask  and  is  there 
directly  titrated  with  a  standard  solution  of  potassium  permangan¬ 
ate  (3*8  grams  per  litre).  Usually  three  to  eight  washings  of  the 
residue  with  hot  sodium  hydroxide  solution  are  necessary  in  order 
completely  to  free  it  from  unreduced  anthraquinone,  and  the 
apparatus  is  arranged  so  that  aerial  oxidation  of  the  filtrate  is 
prevented.  In  the  titration,  the  end-point  is  reached  when  the 
filtrate  becomes  colourless,  except  when  phenanthraquinone  is 
present  when  a  bluish-green  colour  is  obtained  which  changes 
to  brownish-green  on  addition  of  excess  of  potassium  permanganate. 
Accurate  results  are  obtained  by  this  method  even  when  the  anthra¬ 
quinone  contains  phenanthraquinone,  anthracene,  phenanthrene, 
phthalic  acid,  phthalic  anhydride,  or  other  oxidation  products  of 
anthracene  and  phenanthrene.  A.  J.  H. 

A  Chemical  Method  of  Assaying  the  Active  Principles  of 
Digitalis.  Arthur  Knudson  and  Melvin  Dresbacii  (J.  Pharm. 
Expt.  Ther.y  1922,  20,  205 — 220). — The  pharmacological  activity 
of  extracts  of  digitalis  is  found  to  be  parallel  with  the  colour 
developed  on  treating  the  digitalis  preparation,  decolorised  with 
lead  acetate,  with  an  alkaline  picrate  solution.  In  order  to  evaluate 
the  activity  of  the  extract,  comparison  is  made  in  the  colorimeter 
with  a  standard  ouabain  solution  treated  in  the  same  way. 

W.  O.  K. 

The  Use  of  Sodium  a-N aphthol-2-sulphonate  for  the 
Spectrophotometric  Estimation  of  Aromatic  Amino-com¬ 
pounds.  W.  E.  Mathewson  (J.  Assoc.  Off.  Agric.  Chem.,  1922, 
6,  16 — 28). — -The  method  consists  essentially  of  coupling  the 
naphtholsulphonate  with  the  diazo-compound  of  the  amine,  and 
determining  the  concentration  of  the  dye  photometrically,  in 
comparison  with  a  standard  solution  of  the  pure  dye.  Sodium 
a-naphtholsulphonate  is  suited  to  the  purpose  because  of  the  ease 
with  which  it  is  to  be  obtained  pure,  and  to  the  rapidity  and  com¬ 
pleteness  of  its  reaction  with  diazo -com pounds  in  dilute  solution. 
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“Extinction  coefficients  ”  or  “transmissive  indices  ”  (Priest,  J. 
Opt.  Soc.  Amer.,  1920,  186)  are  determined  by  the  Konig-Martens 
spectrophotometer,  using  the  light  from  a  mercury  vapour  lamp. 
Standard  figures  for  aniline,  o-  and  p-toluidines,  a-  and  (3 -naphthyl- 
amines,  benzidine,  anthranilic  acid,  methyl  anthranilate,  and 
p-sulphanilic  acid  are  given.  The  dye  from  methyl  anthranilate 
is  saponified  in  alkaline  solution  and  direct  determinations  of  its 
concentration  are  impossible.  In  this  case  the  velocity  coefficient 
of  saponification  is  determined;  and  for  purposes  of  estimation 
photometric  readings  are  taken  at  intervals,  and  the  original 
concentration  is  determined  by  calculation.  The  presence  of  small 
quantities  of  the  nitroso-compound  of  a-naphtholsulphonate  has 
a  negligible  effect  on  the  transmissive  index.  Hydrazine  may  be 
used  in  certain  cases  (for  example,  (3-naphthylamine)  to  remove 
excess  of  nitrous  acid,  but  in  others  (for  instance  naphthionic  acid) 
the  results  obtained  are  uncertain.  Details  of  the  method  for 
estimating  amino -impurities  in  dyes  are  given.  The  process  may 
also  be  used  for  the  estimation  of  nitrites.  A.  G.  P. 

Pernitric  Acid  as  an  Analytical  Reagent.  Iv.  Trifonov 
(Z.  anorg.  Chem .,  1922,  124,  136 — 139). — Pernitric  acid  reacts 
with  aniline,  yielding  an  intensely  yellow  product.  The  per-acid 
is  formed  by  the  action  of  hydrogen  peroxide  on  an  acidified 
solution  of  a  nitrite.  The  above  reaction  with  aniline  can  therefore 
be  employed  for  the  detection  of  hydrogen  peroxide  or  a  nitrite. 
Benzene  is  coloured  by  pernitric  acid  yellow,  which  changes  into 
dark  red  on  the  addition  of  alkali.  Toluene  and  xylene  are  also 
coloured  yellow  but  fainter,  which,  however,  does  not  change  on 
the  addition  of  alkali.  Thus  benzene  in  the  presence  of  toluene, 
xylene,  and  the  aliphatic  hydrocarbons  can  be  detected ;  the 
aliphatic  members  are  not  coloured.  Similarly,  benzene  can  be 
detected  in  methylated  spirits.  W.  T. 

The  Analysis  of  (3-Naphtliylamine.  H.  R.  Lee  and  D.  0. 

Jones  ( J .  Ind.  Eng.  Client.,  1922,  14,  961 — 963). — Methods  for 
the  determination  of  (3-naphthylamine,  m.  p.  110*1 — 110*2°  (corr.), 
in  the  presence  of  its  common  impurities,  (3-naphthol,  m.  p.  121*2 — ■ 
121*3°  (corr.),  (3(3-dinaphthylamine,  m.  p.  172*2°  (corr.),  and 
a-naphthylamine,  m.  p.  49*2 — 49*3°  (corr.),  are  suggested,  using 
specially  purified  samples  of  these  substances.  The  direct  nitrite 
titration  method  usually  gives  results  which  are  too  high,  due 
partly  to  oxidation  of  the  diazo-p-naphthylamine  and  partly,  when 
p-naphthol  is  present,  to  formation  of  nitroso-(3-naphthol.  A  more 
accurate  method,  based  on  the  fact  that  (3-naphthol-l-sulphonic 
acid  does  not  absorb  nitrous  acid,  consists  of  sulphonating  0*65 
gram  of  the  sample  of  (3-naphthylamine  with  20  c.c.  of  25%  of 
fuming  sulphuric  acid  at  0 — 5°  and  finally  at  15°,  diluting  the 
mixture  with  ice,  boiling  it  to  remove  sulphur  dioxide  and  after¬ 
wards  adding  15  c.c.  of  concentrated  hydrochloric  acid  and  estim¬ 
ating  the  (3-naphthylamine  by  titration  with  0*lA-sodium  nitrite 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ii.  884 

at  0 — 5°.  For  estimation  of  the  (3-naphthol  present,  the  sample 
dissolved  in  dry  benzene  is  saturated  with  hydrogen  chloride,  and 
after  removal  of  (3-naphthylamine  hydrochloride  by  filtration,  the 
(3-naphthol  in  the  filtrate  is  determined  by  titration  with  0-05A- 
diazotised-p-nitroaniline  solution.  Impurities  insoluble  in  acids 
are  estimated  by  boiling  0*5  gram  of  the  sample  in  150  c.c.  of  1*5% 
hydrochloric  acid,  filtering  the  solution  through  a  Gooch  crucible, 
washing  the  residue  with  hot  water,  and  afterwards  drying  it  to 
constant  weight  at  100°.  Under  these  conditions,  at  least  10% 
of  the  P-naphthol  passes  into  the  filtrate,  but  only  0*10 — 0*20% 
of  the  [3[3-dinaphthylamine  is  soluble,  so  that  this  may  be  extracted 
from  the  residue  by  means  of  solvents  and  weighed  or  analysed 
for  nitrogen.  Moisture  is  determined  by  drying  5  gram  of  the 
finely  powdered  sample  over  concentrated  sulphuric  acid  in  a 
vacuum.  A  modified  Kjeldahl- Gunning  method  for  the  estimation 
of  total  nitrogen  is  described  and  the  melting-point  curves  of  the 
binary  systems,  p-naphthylamine-p-naphthol,  p-naphthylamine- 
PP-dinaphthylamine,  and  p-naphthylamine-a-naphthylamine  are 
also  given.  A.  J.  H. 

Identification  of  Alanine  by  Crystallo-chemical  Analysis. 

Iv.  S.  Jaitschnikov  ( J .  Russ .  Phys.  Chem.  Soc.,  1920,  52,  145— 
147). — Polarimetric  identification  of  active  alanine  is  sometimes 
impossible  owing  to  the  marked  opalescence  of  the  solution.  In 
such  case,  use  may  be  made  of  crystallographic  measurements. 
The  results  of  the  author’s  measurements  are  compared  with  those 
of  Groth  and  of  Fischer  (A.,  1906,  i,  145).  T.  H.  P. 

Detection  of  Urea.  Estimation  of  Proteolytic  Ferments. 

Ludwig  Pincussen  (Biochem.  Z.,  1922,  132,  242 — 244). — Urea  is 
best  detected  in  a  liquid  free  from  ammonia  by  addition  of  urease  at 
Pji  7*0 — 7*2,  keeping  at  55°  for  fifteen  minutes,  then  addition  of 
two  drops  of  saturated  sodium  carbonate  solution  and  detection 
of  the  production  of  volatile  ammonia  by  litmus  paper.  If  the 
liquor  contains  ammonia  originally,  it  is  removed  by  shaking  with 
powdered  permutite,  0*2  gram  per  c.c. 

A  quantitative  method  for  estimating  proteolytic  ferments  is 
described  which  depends  on  the  micro-Kjeldahl  estimation  of  the 
non-protein  nitrogen  formed  by  the  digestion.  Unchanged  protein 
is  removed  by  colloidal  iron.  H.  K. 

Detection  of  the  Veronal  Group.  Diagnosis  of  Veronal 
Intoxication.  Heinrich  Handorf  ( Z .  ges.  expt.  Med.,  1922, 
28,  56 — 80;  from  Chem.  Zentr.,  1922,  iv,  576).— A  modification 
of  the  murexide  test  is  described  for  the  detection  of  barbituric  acid 
derivatives  in  urine.  The  different  members  of  the  veronal  group 
are  distinguished  by  their  behaviour  when  the  reaction  is  carried 
out  in  the  presence  of  ammonium  chloride,  sodium  chloride,  and 
barium  chloride,  respectively.  G.  W.  R. 
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Inconstancy  of  the  Precipitation  of  Uric  Acid  from  Urine 
in  the  Form  of  Cuprous  Urate.  J.  Khouri  ( Bull .  Soc.  Chim.. 
Biol.,  1922,  4,  375 — 378). — Deniges’s  method  for  the  estimation  of 
uric  acid  in  urine  gives  low  and  irregular  results  owing  to  the  incom¬ 
plete  precipitation  of  the  copper  salt.  This  may  be  remedied  to 
some  extent  by  first  treating  the  urine  (100  c.c.)  with  five  drops  of 
sulphuric  acid  and  heating  for  one  hour  at  100°.  E.  S. 

Use  of  the  Newer  Indicators  in  Titrations  of  Alkaloids. 

William  J.  McGill  ( J .  Amer.  Chem.  Soc.,  1922,  44,  2156 — 2160). — 
The  Sorensen  values  of  aqueous  solutions  of  the  hydrochlorides  of 
quinine,  cinchonine,  morphine,  atropine,  and  strychnine  have  been 
determined  from  E.M.F.  determinations  at  various  dilutions ; 
measurements  were  also  made  in  the  presence  of  such  quantities 
of  alkali  salts  as  would  normally  be  present  in  the  titration  of  an 
alkaloid  hydrochloride  by  alkali.  From  the  results,  the  most 
suitable  indicators  for  the  titration  of  such  alkaloids  are  deduced 
and  tested  experimentally.  It  is  shown  that  the  indicators  generally 
used  in  the  titration  of  morphine,  atropine,  and  quinine  give  results 
which  are  not  nearly  so  accurate  as  should  be  obtained.  Thus  in 
the  case  of  morphine  the  average  error  using  methyl-red  is  1*4%, 
whereas  bromophenol-blue  gives  an  average  error  of  0*5%,  and  in 
some  cases  it  is  as  low  as  0*1%.  The  most  trustworthy  indicator 
for  quinine  is  bromocresol-purple,  whilst  this  indicator  is  not 
superior  to  methyl-red  in  the  titration  of  cinchona  residues.  Cochi¬ 
neal  and  methyl -red  give  low  results  with  morphine,  whilst  bromo¬ 
phenol-blue  gives  a  satisfactory  value  and  end-point;  the  same 
is  also  true  for  atropine  and  mydriatic  residues.  Methyl-red  can 
best  be  used  in  the  titration  of  strychnine.  J.  F.  S. 

The  Estimation  of  Carnosine  in  Muscle  Extract.  George 
Hunter  {Biochem.  J.,  1922,  16,  640 — 654). — Further  details  are 
given  for  the  estimation  of  carnosine  in  muscle  by  the  application  of 
Koessler  and  Hanke’s  diazo-method  (this  vol.,  ii,  328).  Histidine 
can  be  estimated  in  muscle  in  the  presence  of  carnosine  by  utilising 
Knoop’s  reaction,  since  the  reaction  is  not  characteristic  of  carnosine. 
This  fact  affords,  further,  the  opportunity  of  estimating  carnosine 
by  a  new  method,  namely,  by  hydrolysing  it  and  determining  the 
resulting  histidine  by  Knoop’s  reaction.  In  ox-muscle,  purines  are 
responsible  for  about  3%  of  the  diazo-colour  value  reckoned  as 
carnosine,  and  2%  of  the  colour  may  be  due  to  substances  other 
than  carnosine.  The  carnosine  content  of  muscle  varies  both  with 
the  species  of  the  animal  and  with  the  individual  of  the  same  species. 

s.  s.  z. 

Knoop’s  Test  for  Histidine.  George  Hunter  ( Biochem .  J., 
1922,  16,  637 — 639). — Different  intensities  of  colour  are  produced 
in  solutions  of  the  same  concentration  of  histidine  by  Knoop’s  test. 
This  is  due  to  the  variation  in  the  excess  of  bromine.  The  proportion 
of  three  atoms  of  bromine  per  molecule  of  histidine  is  found  to  give 
the  maximum  colour  on  heating.  S.  S.  Z. 
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Precipitation  of  Proteins  by  Metaphosphoric  Acid. 
Application  to  the  Analysis  of  Blood,  Pathological  Liquids, 
and  Cerebrospinal  Fluid.  A.  Grigaut  and  P.  Zizine  (Bull. 
Soc.  Chim.  Biol.,  1922, 4,  388 — 406). — In  the  precipitation  of  proteins 
from  serum,  etc.,  by  means  of  sodium  metaphosphate  and  hydro¬ 
chloric  acid,  the  amount  of  acid  employed,  provided  it  is  within  the 
limits  necessary  for  the  complete  precipitation  of  protein,  has  little 
influence  on  the  amount  of  non -protein  nitrogen  which  passes  into 
the  filtrate.  Preliminary  dilution  of  the  serum,  on  the  other  hand, 
exerts  considerable  influence ;  the  greater  the  dilution  the  smaller 
the  amount  of  non-protein  nitrogen  which  passes  into  the  filtrate. 
For  serum  and  pathological  liquids  the  following  method  is  recom¬ 
mended  :  The  serum  (10  c.c.)  is  diluted  with  water  (6  c.c.).  A 
20%  solution  of  sodium  metaphosphate  (2  c.c.)  is  then  added, 
followed  by  22Vr-hydrochloric  acid  (2  c.c.).  In  the  case  of  certain 
liquids  (for  instance,  whole  blood,  cerebrospinal  fluid)  modifications 
depending  on  the  viscosity  and  content  in  protein  must  be  made  both 
in  the  dilution  and  the  amount  of  reagents  employed.  Contrary  to 
the  statement  of  Cristol  (this  vol.,  ii,  583),  metaphosphoric  acid  does 
not  produce  a  partial  hydrolysis  of  the  proteins ;  the  higher  values 
obtained  with  this  reagent  are  probably  due  to  the  presence  of 
polypeptides  in  the  filtrate.  When  trichloroacetic  acid  is  employed 
these  are  retained  by  the  proteins  in  the  form  of  complexes  owing  to 
the  high  acidity  of  the  solution.  Metaphosphoric  acid  has  been 
used  for  the  removal  of  proteins  in  the  estimation  of  urea,  uric  acid, 
non-protein  nitrogen,  and  dextrose  in  blood  and  other  fluids.  E.  S. 

The  Gradual  Darkening  of  Haematin  Solutions  in  Colori¬ 
metric  Estimations,  and  its  Prevention.  H.  C.  Gram  (Acta 
med .  Scand.,  56,  52 — 70;  from  Chem.  Zentr 1922,  iv,  576). — The 
darkening  of  haemoglobin  solutions  is  not  attributed  to  change  of 
oxyhaemoglobin  to  haematin.  It  is  affected  by  strength  of  acid 
and  to  a  less  degree  by  temperature.  It  may  be  prevented,  in  the 
Autenrieth  method,  by  addition  of  2  c.c.  of  3%  hydrogen  peroxide 
to  98  c.c.  of  the  hydrochloric  acid  used.  The  wedge  used  for 
comparison  must  be  specially  graduated.  The  modification  is  not 
applicable  to  the  Sahli  method.  G.  W.  R. 

Estimation  of  Pepsin.  Maki  Takata  ( Tohoku  J.  Exptl.  Med., 
1921,  2,  127 — 130). — One  gram  of  magenta-fibrin  is  added  to  gastric 
juice  and  the  mixture  incubated  for  thirty  to  forty- five  minutes  at 
38°,  then  chilled,  centrifuged,  and  the  clear  liquid  compared  color!' 
metrically  with  a  magenta  standard  solution! 

Chemical  Abstracts. 

Estimation  of  Total  Protein,  of  Protein  and  Non-protein 
Nitrogen  in  Blood  Plasma.  H.  Bierry  and  L.  Moquet  (Compt. 
rend.  Soc.  biol.,  1922,  87,  329 — 331). — The  authors  found  that  in 
estimating  the  total  proteins  in  blood  by  precipitation  by  heat 
and  weighing  the  dry  precipitate,  attention  must  be  directed  to  the 
hydrogen-ion  concentration  of  the  solution.  The  amount  of 
precipitate  and  the  quantity  of  nitrogen  contained  in  it  varies,  the 
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maximum  being  obtained  at  pa  — 5*6.  Their  own  procedure  is  to 
neutralise  2  c.c.  of  plasma,  diluted  to  20  c.c.  with  water,  either 
with  0*01  N- hydrochloric  acid  or  OTA- acetic  acid,  one  drop  of 
alizarin  being  used.  This  is  then  boiled  for  fifteen  minutes,  and 
the  precipitate  collected  and  dried.  The  nitrogen  is  estimated 
by  the  regular  Kjeldahl  method  in  a  portion  of  the  precipitate. 
The  alternative  procedure  is  to  measure  into  a  tall  cylinder  1  c.c. 
of  plasma,  add  to  it  3  c.c.  of  acetone  free  from  hydrogen  sulphite  and 
leave  the  precipitate  to  settle  for  twelve  hours.  This  is  then  filtered, 
washed  with  acetone,  boiling  water,  boiling  alcohol,  and  finally 
with  ethyl  ether.  The  quantitative  results  are  the  same  by  both 
methods.  Chemical  Abstracts. 

Estimation  of  the  Total  Non-protein-nitrogen  of  Serum. 
Choice  of  a  Suitable  Albumin  Precipitant.  P.  Cristol  and 
M.  Simonnet  (J.  Pharm .  Chim.,  1922,  [vii],  26,  298 — 309).— Whilst 
trichloroacetic  acid  and  tungstic  acid  are  excellent  precipitants  for 
albumin  in  the  estimation  of  the  total  non-protein-nitrogen  of 
serum,  and  allow  neither  lipoid-  nor  protein-nitrogen  to  pass  into 
the  filtrate,  metaphosphoric  acid,  on  the  contrary,  is  unsuitable  as 
complete  precipitation  is  not  obtained  and  the  results  are  always 
correspondingly  high  when  estimation  of  total  non -protein -nitrogen 
is  in  question,  although  the  defecation  with  this  precipitant  is  suffi¬ 
ciently  good  for  carbohydrate  or  lactic  acid  estimations.  Of  all 
the  precipitants  tried,  trichloroacetic  acid  is  the  best  and  most 
convenient,  as  the  estimation  of  the  non-protein-nitrogen  can  be 
carried  out  with  as  little  as  2  c.c.  of  filtrate,  whereas  with  tungstic 
acid  5  c.c.  of  filtrate  are  required.  The  evaporation  and  hydrolysis 
are  more  rapid  and  the  estimation  more  exact.  Further,  any  losses 
due  to  too  violent  ebullition  are  not  to  be  feared.  G.  F.  M. 

Examination  of  the  Duodenal  Fluid  obtained  through  a 
Tube.  R.  Damade  (Compt.  rend.  Soc.  biol.,  1922,  86,  947 — 
948). — With  a  2%  sqlution  of  methyl-orange  the  alkalinity  of  the 
duodenal  fluid  was  found  to  vary  from  T4  to  12-5  c.c.  of  A-hydro- 
chloric  acid  for  10  c.c.  Amylase  is  estimated  by  determining  the 
amount,  in  milligrams,  of  dextrose  found  in  5  c.c.  of  2%  starch 
solution  incubated  at  37°  for  one  hour  with  1  c.c.  of  the  duodenal 
fluid.  This  value  generally  varies  from  15  to  35.  For  the  estimation 
of  lipase,  10  c.c.  of  a  10%  solution  of  ethyl  butyrate  is  treated  with 
1  c.c.  of  the  duodenal  fluid  and  neutralised  to  phenolphthalein  with 
OTA-sodium  carbonate.  After  incubating  the  mixture  at  37° 
for  one  hour,  the  free  acid  formed  is  titrated.  Usually  1-2— 3-2  c.c. 
are  required.  For  the  estimation  of  trypsin,  1  c.c.  of  the  fluid  is 
added  to  50  c.c.  of  5%  gelatin  solution;  this  is  then  neutralised  to 
phenolphthalein  and  kept  at  37°  for  one  hour,  20  c.c.  of  the  digested 
mixture  being  titrated  with  OTA- sodium  hydroxide  solution,  whilst 
another  portion  of  20  c.c.  is  titrated  after  the  addition  to  it  of  5  c.c. 
of  formaldehyde  solution  and  5  c.c.  of  90%  ethyl  alcohol.  The 
tryptic  activity  is  expressed  by  the  sum  of  the  volumes  of  sodium 
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hydroxide  solution  required;  the  value  varies  between  4-9  and  7*5, 
with  an  average  of  5-35  c.c.  Chemical  Abstracts. 

Detection  of  Urobilin  in  Urine.  Georges  Rodillon  (J. 
Pharm.  Chim .,  1922,  26,  379 — 381). — An  alcoholic  solution  of  zinc 
acetate  is  prepared  by  mixing  15  grams  of  zinc  oxide  with  250  c.c. 
of  95%  alcohol  and  15  c.c.  of  glacial  acetic  acid,  and,  after  fre¬ 
quently  shaking  during  forty-eight  hours,  filtering  the  clear  liquid. 
Equal  volumes  of  this  reagent  and  the  urine  are  mixed  in  a  test 
tube,  1  drop  of  a  1  in  10  dilution  of  tincture  of  iodine  is  added  and 
a  tenth  of  the  total  volume  of  chloroform.  After  shaking,  the 
chloroform  layer  is  allowed  to  separate,  and  if  necessary  is  clarified 
by  gentle  warming.  In  presence  of  urobilin,  an  emerald-green 
fluorescence  will  be  observed  when  a  beam  of  light  is  directed  on 
to  the  chloroform  layer.  When  considerable  quantities  of  urobilin 
are  present,  the  chloroform  solution  will  also  show  a  rose-coloured 
tint.  G.  F.  M. 

Mechanical  Analysis  of  Humus  Soils.  Gilbert  Wooding 
Robinson  (J.  Agric.  Sci.,  1922,  12,  287 — 291). — The  mechanical 
analysis  of  peaty  soils  by  the  usual  methods  is  frequently  of  little 
value,  owing  to  the  cementing  together  of  the  finer  soil  particles 
by  the  organic  colloids. 

The  removal  of  the  latter  by  means  of  hydrogen  peroxide  causes 
a  considerable  increase  in  the  clay  fraction,  which  by  microscopical 
examination  is  shown  to  consist  almost  entirely  of  mineral  particles. 

Ten  grams  of  soil  are  heated  for  thirty  minutes  on  a  steam -bath 
with  50  c.c.  of  hydrogen  peroxide  (20  vols.).  A  further  treatment 
with  25  c.c.  of  peroxide  is  usually  sufficient  to  bring  about  a  thorough 
dispersion  of  the  soil  particles.  A.  G.  P. 

A  New  Method  for  the  Mechanical  Analysis  of  Soils  and 
Other  Suspensions.  Gilbert  Wooding  Robinson  (J.  Agric . 
Sci.,  1922,  12,  306 — 321). — The  existing  method  of  soil  analysis 
is  considerably  shortened  by  the  means  suggested.  A  suspension 
of  soil  (2%)  in  dilute  sodium  carbonate  solution  (about  0-025%)  is 
placed  in  a  cylinder  and  samples  are  withdrawn  by  means  of  a 
pipette  at  measured  depths  and  after  known  periods  of  settling. 
The  results  are  most  conveniently  represented  by  a  graphical 
indication  of  summation  percentages  as  a  function  of  the  logarithm 
of  the  settling  velocity.  By  suitable  choice  of  times  and  depths 
of  sampling,  figures  corresponding  with  any  of  the  systems  of 
fractional  sedimentation  can  be  obtained.  The  diameter  of  the 
cylinder  should  not  be  less  than  4  cm.  Small  errors  in  the  depth 
of  sampling  have  negligible  effects  on  the  final  results. 

The  effect  of  a  gel  coating  on  the  settling  velocity  of  a  particle  is 
a  reduction  which  is  a  simple  function  of  the  thickness  of  the  gel. 
It  is  shown  that  below  the  first  few  centimetres  of  a  settling  column 
the  change  in  concentration  with  depth  is  very  small.  A.  G.  P. 
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i.  719  8*  delete  “  Vernier.” 

ii.  891  17  col.  ii.  ,,  “Vernier.” 

ii.  965  29  col.  ii.  ,,  “Vernier  see  Leon  Givaudin.” 

ii.  1103^  26  C°*4  **}  >>  “Vernier.” 
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i.  165  25  for  “  Zeigler”  read  “  Ziegler.” 

L  796  16*  ,,  “  ethyl  r*pinate  ”  read  “  ethyl  r-pinonate.” 

Yol.  122  (Aestr.,  1922). 

i.  224  24  for  lt  Digitoxone”  read  “  Digitoxose.” 

i.  319  1*  ,,  “  furfur  an”  read  “ furan .” 

i.  371  18  ,,  “  Jj/s-1  \V-indyl  ”  road  :Z'-indil” 

22  ,,  “  Z:Z'-indyl  ”  read  “  S:Z'-indil.” 

27  ,,  “ \i\'-indyl  ”  read  “ \i\'-indil.” 

31  ,,  “3:3 ' ‘MethylJcetyl  ( Z:Z'-dimethyllcetoyl )”  read  1 { 2:2' -Dimethyl - 

3:  Z'-indil  ( 2:2' -dimethyl-Z:  3/ -diindoyl) .  ’  ’ 
i.  554  17  ,,  “Schliohtung”  read  “ Schlichtino.” 

i.  563  16  ,,  “  Telecky  ”  read  “  Teleczky.” 

i.  758  25  ,,  “  bis-Z-carbelhoxy-'l'A-dimei'kylpyrrylmeihene”  read  “ ethyl 

metheny  lbis-2  A- drmethylpyrrole-Z-carboxy  late.  ” 

“  C02Et*C:Mex  “  C02EfC:CMev 

i.  758  17*  ,,  !  >C=  etc.”  read  \  yQ=-  etc.” 

MeC=N/  MeC=X' 

i.  848  13*  insert  “  [cf.  Stevens,  A.,  1921,  i,  735].” 

i.  945  13  for  “  Cympopogan"  read  “  Cymbopoqon.” 

ii.  77  8  „  “  Pb0,5U03,4H20  ”  read  “  2Pb6,5U03,4Ho0.” 

ii.  415  20  „  “  122  ”  read  “  121.” 

ii.  519  18*  ,,  “  Kanaker  ”  read  “  Karraker.” 

ii.  582  bottom  ,,  “  30%  of  hydrogen  peroxide”  read  “30%  hydrogen  peroxide.” 
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*  From  bottom. 
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